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1. FUNCTIONAL INDEX TO SEMI­
CONDUCTOR PRODUCTS 

This CHAPTER gives a summary of all tran­
sistor products available from Tokyo Sanyo 
Semiconductor Division as standard products. 





CJ'I 

TRANSISTOR PRODUCT SELECTION GUIDE BY USE Note * : Under development 

GENERAL APPLICATIONS (Classified by package and arranged in order of increasing Pc. Minus sign for PNP is omitted due to space limitations.) 
e : Mounted on ceramic board (250mm2 x O.Smm) 

Case Absolute Maximum Ratings/Ta= 25'C Electrical Characteristics/Ta= 25"C 
Type Applications VCBO I VCEO VEBO IC PC .l Ti ICBO hFE fT 

Number 
Page 

Package •rc=2s·c ~Cuxl VCEJIC l VCEJIC l Package No. [VJ I [ v J [VJ [llJ [WJ ['CJ [" J [VJ [llJ [VJ [llJ [MHz] 
*2SC3661 - CP 2018 High hcE, AF Amp. 30 25 15 30m 200m - - - 5 10• 800-3200 - - -

2SA1179 91 CP 2018 AF Amp. SS so s 150m 200m 12S 35 0.1 µ 6 1m 90-600 6 10m 180 
2SC2812 295 CP 2018 AF Amp. SS so 5 150m 200m 12S 3S 0.1 µ 6 1m 90-600 6 1m 100 
2SA1252 111 CP 2018 AF Amp. 60 so 15 1SOm 200m 12S 40 0.1 µ 6 1m 100-560 6 1m 100 
2SC3134 405 CP 2018 AF Amp. 60 so 1 S 1SOm 200m 125 40 0.1 µ 6 1m 100-560 6 1m 100 

*2SA1434 CP 2018 High hFE, AF Amp. 60 so 1S 10m 200m - - - 5 10• soo-1200 10 10m 100 
*2SC3689 - CP 2018 High hFE, AF Amp. 60 50 1 S 1 DD• I 200m - - - 5 10m 800-3200 10 10m 100 

VGDO,VGOS• IG PD VGS IGSS VOS !OSS 
2SK283 965 CP 2021 AF Amp. 80• 

1: 
- 10m 150m 125 30V 1.0n 30 - 1.2-17•11 - - -

2SK303 968 CP 2021 AF Amp. 30• - 10m 1 SOm 125 20 1. On 10 - 0.6-12mll - - -
ZSK334 982 CP 2025 Capacitor Microphone 20 - 10m 100• 125 - - 10 - 0.06-1.SU - -

VOS IO VGS !GSS VDS JOSS VOS I Y f s I 
*2SK536 CP 2025 Analog Switching so - - 400• 200• 125 10 10n 20 - <1.0µll sv - 3SmS 

IG IGSS VDS 
2SK545 1020 CP 2021 Impedance Converter 40 - - 10m 100m 125 20 SOOPll 10 - 30-300µ - -

*2SA1416 - PCP 2038 AF Amp. 100 100 5 1.0 1.3. 1SO BO 1. Oµ 5 100m 100-400 10 100m 120 
*2SC3646 - PCP 2038 AF Amp. 100 100 5 1 . 0 1.3. 150 80 1 .Oµ 5 100m 100-400 10 100m 120 

2SC3651 673 PCP 2038 High hFE, AF Amp. 120 100 15 20Dm 1.3e I - - - 5 10m 500-2000 10 10m 150 
2SC3650 670 PCP 2038 High hFE, AF Amp. 30 25 15 150m 1.5• - - - 5 500• 800-3200 10 50m 220 

*2SA1417 - PCP 2038 AF Amp. 100 100 s 1. 0 1. s• 150 80 1.0µ '5 100m 100-400 10 100m 120 
i<2SCi3647 - PCP 2038 AF Amp. 100 100 5 1. 0 1.5• 150 80 1.0µ 5 100m 100-400 10 100• 120 

2SA608 79 SP 2000B AF Amp. 40 30 s 100m 200m 12S 25 1.0µ 6 ,. 60-560 6 10m 180 
2SC536 243 SP 2000B AF Amp. 40 30 s 100m 200• 125 35 1.0µ 6 1m 60-960 6 1m 100 
2SA1253 112 SP 2000B AF Amp. 60 so 15 200• 250m 150 40 0 .1 µ 6 1m 100-600 6 ,. 100 
2SC3135 408 SP 2000B AF Amp. 60 so 15 200 250m 150 40 0.1 µ 16 1m 100-600 6 1m 100 
2SA1317 123 SPA 2033 AF Amp. 60 50 6 200m 300• 150 40 0.1 µ ! 6 1m 100-800 6 10m 200 
2SC3330 475 SPA 2033 AF Amp. 60 50 6 200m 300• 150 40 0.1 µ 6 1m 100-800 6 10m 200 

VGDQ,VGOS• IG PD VGS IGSS VDS IOSS VDS crss 
2SK156 949 SP 2037 Capacitor Microphone 20 - - 10m 100• 125 - - 10 - 0. 06-1. Sm A - -
2SK376 985 SP 2037 Capacitor Microphone 20 - - 10m 100• 125 - - s - 60-800µ II - -
2SK304 970 SP 2001B AF Amp. 30• - - 10m 150• 125 20 1.0n 10 - 0.6-12mll - -
2SK404 991 SPA 2034 AF Amp, HF Amp. 20 - - 10m 200• 12S 10 10m 5 - 1.2-12m11 5 1.3PF 

IG I 2SK546 1023 SPA 2034 Impedance Converter 40 - - 10m 100• 12S - - - - 30-300µ11 10 0.7PF 
Continued on nex page. 



GENERAL APPLICATIONS Continued from preceding page. 

en Absolute Maximum Ratings/Ta=25°C Electrical Characteristics/Ta=25°C 

Type 
Case 

VCBO VCEO VEBO IC PC 1 T j hFE fT Applications ICBO 
Number 

Page Package •TC=25'C ~ C111a1l VCEIIC l VCEJIC 1 Package 
No. [VJ [VJ [VJ [A] [WJ ['CJ [AJ [VJ [A] [VJ [A] [MHZ] 

25C3576 611 SPA 2033 High hFE, AF Amp. 30 25 15 30011 300111 150 20 0.1 µ 5 10m 800-3200 10 10• 250 
25K377 988 DP3 2026 Capacitor Microphone 20 - - 10111 100111 125 - - 5 - 60-800JtA - -
25A1237 97 DP6A, B 2029A Diff. Amp. 55 50 5 150m 200111 150 35 0.1 µ 6 1 m 100-560 6 1m 100 2030A 

25C3064 354 DP6A, B 2029A Diff. Amp. 55 50 5 150• 200111 150 35 0.1 µ 6 1m 100-960 6 1 nt 100 2030A 

25A1239 103 DP6A,.B 2029A Diff. Amp. 130 120 5 50111 200111 150 80 0.1 µ 6 1m 160-560 6 1m 110 2030A 

25C3066 360· DP6A, B 2029A Diff. Amp. 130 120 5 50m 200111 150 80 0.1 µ 6 1m 160-960 6 1m 130 2030A 

25A608 79 NP 2003A AF Amp. 40 30 5 10011 40011 125 25 '1.0µ 6 1m 60-560 6 10m 180 
25C536 243 NP 2003A AF Amp. 40 30 5 100• 400• 125 35 1.0µ 6 1m 60-960 6 1m 100 
2SA608K 79 NP 2003A AF Amp. 55 50 5 100111 400• 125 25 1.0µ 6 1m 60-560 6 10m 1BO 
2SC536K 243 NP 2003A AF Amp. 55 50 5 100• 400111 125 35 1.0µ 6 1m 60-960 6 1m 100 
25A1246 108 NP 2003A AF Amp. 60 50 15 150• 400• 150 40 0.1 µ 6 1m 100-560 6 1m 100 
25C3114 398 NP 2003A AF Amp. 60 50 15 150• 400111 150 40 0.1 µ 6 1m 100-560 6 1m 100 
25C3382 486 NP 2003A AF Amp. 60 50 6 200• 400m 150 40 0.1 µ 6 1 Ill 100-560 6 10m 250 
25C3383 489 NP 2003A AF Amp. 60 50 6 200• 50011 150 40 0.1 µ 6 1m 100-560 6 10m 250 
25A1318 124 NP 2003A AF Amp. 60 50 6 200• 500• 150 40 0.1µ 6 1 m 100-Boo 6 10m 200 
25C3331 478 NP 2003A AF Amp. 60 50 6 200• 500• 150 40 0.1 µ 6 1 m 100-800 6 10m 200 

"'25A1392 - NP 2003A AF Amp. 60 50 6 200• 500• 150 40 0.1 µ 6 1m 100-560 6 10m 200 
25C3383 489 NP 2003A AF Amp. 60 50 6 200• 500111 150 40 0.1 µ 6 111 100-560 6 10 .. 200 

"'25A1437 - NP 2003A High hrn. AF Power Amp. 120 100 15 50• 50011 - - - 5 10m 400-1000 10 10m B5 
25C3495 595 NP 2003A High hFE, AF Pow~r Amp. 120 100 15 5011 500• 150 BO 0.1µ 5 10m soo-2000 10 10m 170 

"25A1435 - NP 2003A High hFE, AF Amp. 30 25 15 300111 600• - - - 5 10m soo-1200 10 10m 100 

25C3068 365 NP 2003A High hFE, AF Amp. 30 25 15 30011 600• 150 20 0.1 µ 5 10m 800-3200 10 10m 250 
"'25A1436 - NP 2003A High hFE, AF Amp. 60 50 15 200• 600• - - - 5 10m soo-1200 10 10m 100 

25C3069 368 NP 2003A High hn:, AF Amp. 60 50 15 200• 60011 150 40 0.1µ 5 10m B00-3200 10 10m 250 
25A984 84 NP 2003A AF Power Amp. 60 50 5 500• 600111 150 40 1.0µ 5 50m 60-320 10 10m 120 
25C2274 281 NP 2003A AF Power Amp. 60 50 5 500m 600111 150 40 1.0µ 5 50111 60-320 10 10m 120 

25A984K 84 NP 2003A AF Power Amp. 100 80 5 500• 600m 150 40 1.0µ 5 50m 60-320 10 10m 120 
2SC2274K 281 NP 2003A AF Power Amp. 100 BO 5 500m 60011 150 40 1.0µ 5 50m 60-320 10 10m 120 

VDS VGS - ID PD VGS IGSS VDS - IDSS VDS lyfsl 

25K583 1026 NP 2005A Analog Switch 50 ±12 - 200111 600• 125 0 10n 20 - <1.0llA 10 40ms 
258560 182 MP 2006A AF Power Amp. 100 80 5 0.7 900• 150 20 1.0ll 5 50m 60-560 10 50m 100 
250438 712 MP 2006A AF Power Amp. 100 80 5 0.7 900• 150 20 1.0µ 5 50m 60-560 10 50m 100 

'"25A1438 - MP 2006A High hFE, AF Amp. 30 25 15 1.2 1 - - - 5 500m 500-1200 10 50m 100 
25C3070 371 MP 2006A High hcE, AF Amp. 30 25 15 1. 2 1 150 20 0.1 µ 5 500m B00-3200 10 50m 220 
25C3071 374 MP 2006A High hrn, AF Amp. 120 100 15 200• 1 150 80 0.1µ 5 10m 500-2000 10 10m 150 
258631 184 T0126 2009 AF Power Amp. 100 100 5 1.0 8• 150 50 1.0µ 5 50m 60-320 10 50m 110 
250600 723 T0126 2009 AF Power Amp. 100 100 5 1.0 8• 150 50 1.·oµ 5 50• 60-320 10 50m 130 
25B631K 184 T0126 2009 AF Power Amp. 120 120 5 1.0 B• 150 50 1.0ll 5 50111 60-320 10 50m 110 
25D600K 723 T0126 2009 AF Power Amp. 120 120 5 1.0 8• 150 50 1.0µ 5 50m 60-320 10 50m 130 
258632 185 T0126 2009 AF Power Amp. 25 25 5 2.0 10• 150 20 1.0ll 2 500m 60-320 10 5011 100 
250612 726 T0126 2009 .AF Power Amp. 25 25 5 2.0 10• 150 20 1.0µ 2 500m 60-320 10 so .. 100 



--.... 

2SB632K 185 T0126 2009 AF Power Amp. 35 35 5 2.0 10• 150 20 1. Oµ 2 500m 60-320 10 50m 100 
2SD612K 726 T0!26 2009 AF Power Amp. 35 35 5 2.0 10• 150 20 1.0µ 2 500m 60-320 10 50m 100 
288511 178 T0220 2010A AF Power Amp. 35 35 5 1. 5 10• 150 20 O. 1m 2 1 40-320 5 0.5 8 
280325 699 T0220 2010A AF Power Amp. 35 35 5 1. 5 10• 150 20 0.1m 2 1 40-320 5 0.5 8 
288514 179 T0220 2010A AF Power Amp. 50 50 5 2.0 20• 150 20 O.h 2 1 40-320 5 0.5 8 
280330 702 T0220 2010A AF Power Amp. 50 50 5 2.0 20• 150 20 0.1m 2 1 40-320 5 0.5 8 
288515 179 T0220 2012 AF Power Amp. 50 50 5 2.0 20• 150 20 0.1m 2 1 40-320 5 0.5 8 
280331 702 T0220 2012 AF Power Amp. 50 50 5 2.0 20• 150 20 O.h 2 1 40-320 5 0.5 8 
28A1011 85 T0220 20!0A AF IOOW Amp. Predriver 180 160 6 1. 5 25• I 150 120 10µ 5 300m 60-320 10 50m 100 
28C2344 286 T0220 2010A AF JOOW Amp. Predriver 180 160 6 1. 5 25• 150 120 10µ 5 300m 60-320 10 50m 100 
288507 177 T0220 2010A AF Power Amp. 60 60 5 3.0 30• 150 20 0.1m 2 1 40-320 5 0.5 8 
280313 693 T0220 2010A AF Power Amp. 60 60 5 3.0 30• 150 20 0.1m 2 1 40-320 5 0.5 8 
288508 177 T0220 2012 AF Power Amp. 60 60 5 3.0 30• 150 20 0.1m 2 1 40-320 5 0.5 8 
280314 693 T0220 2012 AF Power Amp. 60 60 5 3.0 30• 150 20 0.1m 2 1 40-320 5 0.5 8 
288633 186 T0220 20JOA AF Power Amp. (25to35W) 100 85 6 6.0 40• 150 40 0.1m 5 1 40-320 5 1. 0 15 
280613 733 T0220 2010A AF Power Amp. (25to35W) 100 85 6 6.0 40• 150 40 0.1m 5 1 40-320 5 1.0 15 
288775 190 T03PB 2022 AF Power Amp. (35W) 100 85 6 6.0 60• 150 40 0.1m 5 1 60-200 5 1.0 18 
280895 753 T03PB 2022 AF Power Amp. (35W) 100 85 6 6.0 60• 150 40 0.1m 5 1 60-200 5 1.0 15 
288776 192 T03PB 2022 AF Power Amp. (40W) 120 100 6 7.0 70• 150 80 O. 1m 15 1 60-200 5 1.0 15 
280896 756 T03PB 2022 AF Power Amp. (40W) 120 100 6 7.0 70• 150 80 O.h 5 1 60-200 5 1.0 15 
288816 195 T03PB 2022 AF Power Amp. 150 120 6 8.0 80• 150 80 0.111 5 1 60-200 5 1 .o 15 
2801046 764 T03PB 2022 AF Power Amp. 150 120 6 8.0 80• 150 80 o.,. 5 1 60-200 5 1.0 15 
288817 196 T03PB 2022 AF Power Amp. 160 140 6 12 100• 150 80 o.,. 5 1 60-200 5 1. 0 15 
2801047 767 T03PB 2022 AF Power Amp. 160 140 6 12 100• 150 80 o.,. 5 1 60-200 5 1. 0 15 

HIGH FREQUENCY APPLICATIONS (Classified by package and arranged in order of decreasing fr. Minus sign for PNP is omitted due to 
space limitations.) 

Absolute Maximum Ratings/Ta=25°C Electrical Characteristics/Ta= 25°C 
Type Case 

Ti hFE fT AP,plications VCBO VCEO VEBO IC PC ICBO 
Number 

Page 
Package Fl (max) VCEI!C ] VCEIIC l •VCER Package 

No. [V] [V] [V] [A] [W] [°C] [V] [A] [V] [A] [MHz] [VJ J [A] 
28C3142 411 CP 2018 HF Amp. 25 20 3 30111 150• 125 10 0.1 µ 6 1m 40-180 6 4m 750 
28C2813 297 CP 2018 HF Amp. 25 20 3 30m 150• 125 10 0.1 µ 6 1m 40-270 6 4m 600 
28C2814 300 CP 2018 HF Amp. 30 20 5 30• 150• 125 10 0.1µ 6 1m 40-270 6 1m 320 
28A1256 113 CP 2018 HF Amp. 30 20 5 30m 150• 125 110 0.1µ 6 1m 60-270 6 1m 230 

VGDO,VGDS* IG PD VGS IGSS VDS IDSS VOS c rs s 
28K242 961 CP 2024 HF Amp. 20 - - 1011 150• 125 o.s 10n 5 - 0.6-12mA 5 - 0.04PF 
28K436 1000 CP 2021 HF Amp, AF Amp 15• - - 10m 150m 125 10 1. On 5 - 1.2-12mA 5 - 2.0PF 
28K443 1006 CP 2021 Video Camera !st Stage 15• - - 10m 200• 125 10 1.0n 5 - 5-38mA 5 - 2.8PF 

VDS ID PD VGS !GSS VDS IDSS IYfsl 

28K543 1018 CP 2024 MOS FET for FM RF 20 - - 2011 200• 125 ±5v 10n 10v - 1.2-12u 10 - 11mS 
2S°C2999 333 SP 20008 HF Amp. 25 20 3 30m 150m 125 10 0.1 µ 6 111 40-200 16 4m 750 
28C2840 308 SP 2000B HF Amp. 25 20 3 30• 150• 125 10 0.1µ 6 111 40-200 6 4m 600 
28C2839 304 SP 2000B HF Amp. 30 20 5 30m 150• 125 10 0.1 µ 6 1m 60-320 16 1m 320 

Continued on nex page. 



HIGH FREQUENCY APPLICATIONS Continued from preceding page 

co Absolute Maximum Ratings/Ta=25°C Electrical Characteristics/Ta =25°C 
Type Case 

Ti hFE fT Applications VCBO VCEO VEBO IC PC ICBO 
Number 

Page 
Package *VCER ~(max> VCElIC l VCEl IC 1 Package 

No. [VJ [VJ [VJ [Al [WJ ['CJ [A] [VJ [Al [V] [A] [MHz] 
2SC930 247 SP 2000B AM Conv., FM RF, IF Amp. 30 20 5 30m 120• 125 10 1.0µ 6 111 40-320 6 1nl 300 
2SA1177 87 SP 2000B HF Amp. 30 20 5 30111 150111 125 10 0.1µ 6 1m 60-320 6 1nl 230 

VGDO,VGDS* IG PD VGS IGSS VOS IDSS VOS crss 

2SK212 952 SP 2002B FM Tuner 20 - - 1011 200• 125 o.5 10n 5 - 0.6-12mA 5 - 0.04PF 
2SK315 972 SP 2002B FM Tuner 20 - - 10m 200• 125 0.5 10n 5 - 2. 5-24mA 5 - 0.08Pf 

I VOS ID VGS IGSS VOS - IDSS IYfsl 
2SK544 1019 SP 2034 MOS FET for FM RF 20 - - 2011 200• 125 ±5v Hln 10 - 1.2-12.0 10 - 11mS 
2SK427 994 SPA 2034 AM tuner 15 - - 10111 200• 125 10 1.0n 5 - 1.2-12mA5 - 17ms 
2SK444 1009 SPA 2034 Video Camera 1st Stage 15• - - 10• 200• 125 10 1.0n 5 - 5-38mA 5 - · 30mS 
3SK107 1027 DP4A 2031A HF Amp. VOS VG1S VG2S ID 1Yfsl=17ms:v·os=10V 

20 ±7 ±7 30• 250• 125 PG=26dB1NF=2.2dB:VDS=10V,ID=10mA1VG2S=4V,f=100MHz 
2SC3000 338 NP 2003A HF Amp. 30 20 5 30• 250• 125 10 0.1µ 6 1m 60-320 6 1111 320 
2SC930 247 NP 2003A AM Conv., FM RF, IF Amp. 30 20 5 30• 250• 125 110 

1.0µ 6 1m 40-320 6 1m 300 
2SC2210 272 NP 2003A AM RF Amp., Conv. 30 20 5 3011 250• 125 10 0.1µ 6 1m 40-320 6 1m 90 

VGDS IG PD VGS IGSS VOS IDSS VOS I Yfs I 

2SK41 943 NP 2005A FM RF Amp., Conv. 18 - - 10• 200• 125 1.0 10n 10 - o. 6-2411A - - -
2SK445 1012 NP 2005A Video Camera !st Stage 15 - - 10• 300• 125 10 1.0n 5 - 5-38mA 5 - 30mS 
2SK493 1015 NP 2005A Video Camera !st Stage 15 - - 1011 300111 125 10 1.0n 5 - 5-38mA 5 - 27mS 
2SC2314 284 T0126 2009 ;27MHz CB Transceiver Driver 75 45 5 1 750• 150 40 1.0µ 5 500m 60-320 10 50m 250 
2SC2078 269 T0220 2010A 27MHz CB Transceiver Driver 80 *75 5 3 10 150 40 10µ 5 500m 25-200 10 0.1 150 

(1500) CTc=50'C> 

LOW NOISE APPLICATIONS (Classified by package and arranged in order of increasing Pc. Minus sign for PNP is omitted due to space limitations.) 

Absolute Maximum Ratings/Ta=25°C Electrical Characteristics/Ta= zs·c 
Type 

Case 
PC Tl hFE fT 

Applications 
VCBO VCEO VEBO IC ICBO 

Number 
Page Package ~Cux> VCE l IC l VCE llC l Package 

No. [VJ [V] [VJ [A] [W] ['C] [Al [VJ [AJ [V] [A] [MHz] 

2SA1238 100 DP6A, B 2029A Diff. Amp. 55 50 5 150111 200m 150 35 0.1µ 6 1m 100-560 6 1m 100 2030A 

100-960 16 2SC3065 357 DP6A,B 2029A Diff. Amp. 55 50 5 150111 200111 150 35 0.1µ 6 1m 1m 100 2030A 

160-560 16 2SA1240 105 DP6A, B 2029A Diff.Amp. 130 120 5 50m 200111 150 80 0.1µ 6 1m 1m 110 2030A 

2SC3067 362 DP6A, B 2029A Diff. Amp. 130 120 5 50m 200• 150 80 0.1µ 6 1m 160-960 6 1m 130 2030A 

2SK332 976 DP6A, B 2027A Diff. Amp. VOSS VGDS IG PD VGS !GSS VOS IDSS VOS IYfsl 2028A 

40 40 - 10m 20011 125 20 1.0n 10 - 1.2-12mA 10 - 17mS 
2SC693 245 NP 2003A Low Noise AF Amp. 40 20 5 5011 10011 125 35 1.0µ 6 1m 160-960 6 1m 100 
2SA930 81 NP 2003A Very Low Noise Amp. 40 35 5 50m 200m 125 30 0.1 µ 6 1m 160-960 6 1m 80 
2SC1571 264 NP 2003A Very Low Noise Amp. 40 35 5 100m 200m 125 18 0.1 µ 6 1m 160-960 6 1m 100 
2SC1571L 264 NP 2003A Very Low Noise Amp. 40 35 5 100111 200m 125 18 0.1µ 6 1m 160-960 6 1m 100 
2SA929 81 NP 2003A Very Low Noise Amp. 55 50 5 50m 20011 125 30 0.1 J.l 6 1m 160-960 6 1m 80 



2SC1570 264 NP 2003A Very Low Noise Amp. S5 50 5 100• 20011 125 18 0.1 µ 6 ,. 160-960 6 1• 100 
llE2SA1391 - NP - Very Low Noise Amp. 50 50 5 200• 400• 125 80 1.0µ 6 h 160-960 6 1 .. 130 

2SC3382 486 NP 2003A Very Low Noise Amp. 50 50 5 200• 400• 125 80 1.0µ 6 1m 160-190 6 1m 130 
2SA1016 86 NP 2003A High Voltage Amp. 120 100 5 50m 400• 125 80 1.0µ 6 1m 160"'.960 6 1m 110 
2SC2362 289 NP 2003A High Voltage Amp. 120 100 5 5011 40011 12S 80 1.0µ 6 1m 160-960 6 1• 130 
2SA1016K 86 NP 2003A High Voltage Amp. 150 120 5 5011 400• 125 80 1.0µ 6 111 160-960 6 1m 110 
2SC2362K 289 NP 2003A High Voltage Amp. 150 120 5 50m 400• 12S 80 1.0µ 6 ,.. 160-960 6 1m 130 
2SK222 956 NP 2019A AF Low Noise Amp. VDSS VGDS IG PD VGS !GSS VDS IDSS VDS I Yfs I 

40 40 - 1011 300• 12S 20 10n 10 - 0.6-12mA 10 - 17ms 

TRANSISTORS WITH RESISTOR BUILT IN 
(Classified by package and arranged in order of increasing Pc. Minus sign for PNP is omitted due to space limitations.) 

Absolute Maximu.m Ratings/Ta=25°C Electrical Characteristics/Ta =25°C 
Type Case 

IC PC Tl !CBO hFE fT VCBO VCEO VEBO 
Number Page 

Package 
Applications 

~(uxl VCE J ~~] l [MHz] 
Package VCEJIC] 

No. [V] [VJ [V] [A] [W] [ 'C] [A] [V] [A] [V] 
2$01161 799 CF 2018 Piezoelectric Buzzer Driver 30 1 S s 30• 1SO• 1SO 1S 0.1µ 6 ,. 90-400 6 lm 100 
2SA1341 130 CP 2018 Switching(Rl =47k, R2=47k) so so 10 100• 200• 1SO 40 0.1µ s S• >SO 10 Sm 200 
2SA1342 132 CF 2018 Switching(Rl=22k, R2=22k) so so 10 100• 200• 1SO 40 0.1 µ 5 S• >SO 10 Sm 200 
2SA1343 134 CF 2018 Switching(Rl = 46k, R2 =23k) so so 10 100• 200• 1SO 40 0.1 µ s S• >SO 10 Sm 200 
2SA1344 136 CF 2018 Switching(Rl =!Ok, R2 =!Ok) so so 10 100• 200• 1SO 40 0.1µ s S• >SO 10 S• 200 
2SC3395 500 CF 2018 Switching(Rl = 4 7k, R2 = 4 7k) so so 10 100• 200• 1SO 40 0.1µ s Sa >SO 10 Sm 2SO 
2SC3396 502 CF 2018 Switching(Rl =22k, R2=22k) so so 10 100• 200• 1SO 40 0.1µ s S• >SO 10 Sm 2SO 
2SC3397 504 CF 2018 Switching(Rl =46k, R2=23k) so so 10 100• 200• 1SO 40 0.1µ s S• >SO 10 S• 2SO 
2SC3398 506 CP 2018 Switching(Rl =!Ok, R2= lOk) so so 10 100• 200• 1SO 40 0.1µ s S• >SO 10 Sm 2SO 
2SA1345 138 SPA 2033 Switching(Rl = 4 7k, R2 = 4 7k) so so 10 100• 300• 1SO 40 0.1 µ s S11 >SO 10 Sii 200 
2SA1346 140 SPA 2033 Switching(R1=22k, R2=22k) so so 10 100• 300• 1SO 40 0.1 µ s Sm >SO 10 Sm 200 
2SA1347 142 SPA 2033 Switching(Rl=46k, R2=23k) so so 10 100• 300• 1SO 40 0.1 µ s S• >50 10 Sm 200 
2SA1348 144 SPA 2033 Switching(Rl =!Ok, RZ= !Ok) so so 10 100• 300• 1SO 40 0.1 µ s Sii >50 10 Sm 200 
2SC3399 508 SPA 2033 Switching(Rl = 4 7k, R2 = 4 7k) so so 10 100• 300• 1SO 40 0.1µ s s .. >50 10 Sm 2SO 
2SC3400 510 SPA 2033 Switching(Rl=22k, R2=22k) so so 10 100• 300• 1SO 40 0.1 µ s S• >SO 10 Sii 2SO 
2SC3401 512 SPA 2033 Switching(Rl=46k, R2=23k) so so 10 100• 300• 1SO 40 0.1 µ s Sm >SO 10 S• 2SO 
2SC3402 514 SPA 2033 Switching(Rl=lOk, R2=10k) so so 10 100• 300• 1SO 40 0.1 µ s Sm >SO 10 S11 2SO 
2SA1420 167 NP 2003A Switching(Rl =47k, R2=47k) so so 10 100• 400• 1SO 40 0.1µ s S• >50 10 Sm 200 
2SA1421 169 NP 2003A Switching(Rl =22k, R2=22k) so so 10 100• 400• 1SO 40 0.1 µ s Sm >SO 10 S• 200 
2SA1422 171 NP 2003A Switching(Rl=46k, R2=23k) so so 10 100• 400• 1SO 40 0.1 µ s s .. >SO ' 10 Sm 200 
2SA1423 173 NP 2003A Switching(Rl =!Ok, R2= !Ok) so 50 10 100• 400• 1SO 40 0.1 µ s 5• >50 I 10 Sm 200 
2SC3653 676 NP 2003A Switching(Rl=47k, R2=47k) so so 10 100• 400• 1SO 40 0.1µ s S• >SO 110 Sm 2SO 
2SC3654 678 NP 2003A Switching(Rl=22k, R2=22k) so so 10 100• 400• 1SO 40 0.1µ 5 S• >50 10 5., 2SO 
2SC3655 680 NP 2003A Switching(Rl =.46k, R2 = 23k) so so 10 100• 40011 1SO 40 0.1µ s Sm >SO 10 Sm 2SO 

(0 2SC3656 682 NP 2003A Switching(Rl =!Ok, R2 =!Ok) so so 10 100• 400• 1SO 40 0.1 µ s S11 >SO 10 Sm 2SO 



..a 
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HIGH VOLTAGE APPLICATIONS 
(Classified 'by package and arranged in order of increasing Pc. Minus sign for PNP is omitted due to space limitations.) 
e: Mounted on ceramic board (250mm2 X0.8mm) 

Absolute Maximum Ratings/Ta=25°C 

Tyr>e 
Case 

PC 1 TJ Page Applications VCBO VCEO VEBO IC 
Number 

Package 
Package wTC=25°C 

t;o. [VJ [VJ [VJ [AJ [WJ [°CJ 
2SK333 979 DP6A. B 2027A Diff. Amp. VOSS VGDS IG PD 

2028A 80 80 - 10• 200• 125 
2SA1415 164 PCP 2038 High Voltage Switching 180 160 5 140• 1.3. 150 
2SC3645 664 PCP 2038 High Voltage Switching 180 160 5 140• 1.3. 150 
2SA1418 165 PCP 2038 High Voltage Switching 180 160 5 0.7 1.3. 150 
2SC3648 667 PCP 2038 High Voltage Switching 180 160 5 o.7 1.3e I 150 

l02SA1419 - PCP 2038 High Voltage Switching 180 160 5 1. 5 i.5• 1150 
*2SC3649 - PCP 2038 High Voltage Switching 180 160 5 1. 5 1.5. I 150 

2SC2857 312 NP 2003A High Voltage Driver 180 180 5 5911 500• 150 
2SA1207 93 NP 2003A High Voltage Switching 180 160 5 70• 600• 150 

AF 60W Amp. Predriver 
2SC2909 315 NP 2003A High Voltage Switching 180 160 5 70• 600• 150 

AF 60W Amp. Predriver 
2SA1319 125 NP 2003A High Voltage Switching 180 160 6 0.7 700• 150 
2SC3332 481 NP 2003A High Voltage Switching 180 160 6 0.7 70011 150 
2SK223 958 NP 2019A High Voltage Driver VOSS VGDS IG PD 

80 80 - 10• 400• 125 
2SA1208 94 MP 2006A High Voltage Switchi1,1g 180 160 5 70• 900• 150 

AF SOW Amp. Predriver I 
2SC2910 318 MP 2006A High Voltage Switching 180 160 

15 
70m 900m 150 

AF SOW Amp._ Predriver 

2SA1209 95 T0126 2009 High Voltage Switching 180 160 
15 140• 10w 150 

'AF IOOW Amp. Predriver 

2SC2911 321 T0126 2009 High Voltage Switching 180 160 5 140• 10w 150 
AF lOOW Amp. Predriver 

2SA1248 109 T0126 2009 High Voltage Switching 180 160 6 Io. 1 10* 150 

2SC3116 401 T0126 2009 High Voltage Switching 180 160 6 0.7 10w 150 

2SA1249 110 T0126 2009 High Voltage Switching 180 160 6 1. 5 10w 150 

2SC3117 404 T0126 2009 High Voltage Switching 180 160 6 1. 5 10w 150 

2SA1210 96 T0126 2009 High Voltage Switching 200 200 5 14011 10w 150 
AF 150W Amp. Predriver 

2SC2912 324 T0126 2009 High Voltage Switching 200 200 5 140• 10w 150 
AF 150W Amp. Predriver 

Electrical Characteristics/Ta= 25 °C 

ICBO hFE fT 

~(HX) VCE l~~J l VCE l~~J l [HHZJ [AJ [VJ [VJ 
VGS IGSS VOS IDSS I VOS ciss 

30 1.0n 30 - 1 .2-12m 30 - 11PF 
80 o. 1µ 5 10m 100-400 10 10m 150 
80 0.1µ 5 10m 100-400 10 1011 150 
120 0.1# 5 100m 100-400 10 50m 120 
120 0.1µ 5 100m 100-400 10 50m 120 
120 o. 1 µ 5 10011 100-400 10 50m 120 
120 o. 1µ 5 100m 100-400 10 50m 120 
180 1. Ott 10 10111 40-320 30 10m >50 
80 0.1µ 5 10m 100-400 10 10111 150 

80 0.1µ 5 10m 100-400 10 10m 150 

120 0.1µ 5 100111 100-400 - - -
120 0.1µ 5 100m 100-400 - - -
VGS IGSS VDS IDSS VDS c is s 
30 1 .on 30 - 1 .2-24mA 30 - 12PF 
80 o. 1µ 5 10m 100-400 10 10m 150 

80 o. 1µ 5 10m 100-400 10 10m 150 

80 o. 1 µ 5 10m 100-400 10 10m 150 

80 o. 1µ 5 10m 100-400 10 10m 150 

1120 0.1µ 5 100m 100-400 10 50m 120 
120 0.1µ 5 100m 100-400 10 50m 120 
120 1 .011 5 100m 100-400 10 50m 120 
120 1.0µ 5 100m 100-400 10 50m 120 
160 0.1µ 5 10m 100-400 10 10m 150 

160 0.1 µ 5 10m 100-400 10 10m 150 
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LOW SATURATION VOLTAGE APPLICATIONS 
(Classified by package and arranged in order Of increasing VcEo, le. Minus sign for PNP is omitted due to space limitations.) 

Case 
Absolute Maximum Ratings/Ta~25'C 

Type VCBO VCEO IC pc I T j Page 
Package 

Applications 

l~:]J 
Number 

Package *TC=25°C IC 
No [VJ [V] [A] [Wl [°C] [Al 

258815 194 er 2018 AF Power Amp. 20 15 0.7 200m 125 Sm o. 5• 
2501048 770 CP 2018 AF Power Amp. 20 15 0.7 200m 125 5• 0.5• 
2581118 231 PCP 2038 Converter, Switching 20 15 0.7 1.3 - 5• 0.5• 
2501618 894 PCP 2038 Converter, Switching 20 15 0.7 1.3 - 5• 0.5• 
2581119 232 PCP 2038 Switching, Driver 25 25 1 1. 3 

1= 
500• so. 

2501619 897 PCP 2038 Switching, Driver 25 25 1 1. 3 500• 50• 
2581120 233 PCP 2038 Strobe ·(3V max) 20 10 2.5 

11.3 
- 1. 5 150• 

2501620 900 PCP 2038 Strobe (3V max) 30 10 3 1.3 - 3 60• 
2581121 236 PCP 2038 Large Current Switching 30 25 2 1. 3 - 1. 5 75m 
2501621 903 PCP 2038 Large Current Switching 30 25 2 1.3 - 1. 5 75• 

*2581122 PCP 2038 Large Current Switching 60 50 1 1.3 - 500• 50• 
*2501622 - PCP 2038 Large Current Switching 60 50 1 1.3 - 500• 50• 

2581123 238 PCP 2038 Large Current Switching 60 50 2 1. 3 - 1 50• 
2501623 906 PCP 2038 Large Current Switching 60 50 2 1. 3 - 1 50• 

,.2581124 PCP 2038 Large Current Switching 60 50 3 1. 5 - 2 100• 
"'2501624 - PCP 2038 Large Current Switching 60 50 3 1. 5 - 2 0.1 

2SD1628 913 PCP 2038 Strobe (6V max) 60 20 5 1. 5 - 3 60• 
258808 193 SP 2000B AF Power Amp. 20 15 0.7 200• 125 511 0.5• 
2501012 760 SP 2000B AF Power Amp. 20 15 0.7 250• 125 5• 0.5• 
258893 215 NP 2003A Large Current Driver 20 10 2.5 750m 150 1. 5 0.15 
250879 7481 NP 2003A Electronic Flash 30 10 3.0 750m 150 3.0 60• 
258698 188 NP 2003A AF Power,Amp. 25 20 0.7 600• 150 500• 50• 
250734 736 NP 2003A AF Power Amp. 25 20 0.7 600m 150 500• 50• 
258598 183 NP 2003A AF Power Amp. 25 25 1. 0 600m 150 50011 50m 

250545 719 NP 2003A AF Power Amp. 25 25 1.0 600• 150 500• 50m 

258926 226 NP 2003A Large Current Switching 30 25 2.0 75011 150 1. 5 ?Sm 
2501246 849 NP 2003A Large Current Switching 30 25 2.0 750m 150 1. 5 75., 
2501145 792 MP 2006A Large Current Driver 60 20 5.0 900• 150 3.0 6011 
258544 180 MP 2006A AF Power Amp. 25 25 1. 0 900m 150 500• 50• 
250400 707 MP 2006A AF Power Amp. 25 25 1.0 900111 150 50011 50• 
258927 227 MP 2006A Large Current Switching 30 25 2.5 1 150 1. 5 75• 
2501247 852 MP 2006A Large Current Switching 30 25 2.5 1 150 1. 5 75m 
258764 189 MP 2006A Voltage Regulator 60 50 1.0 90011 150 50011 50111 
250863 745 MP 2006A Voltage Regulator 60 50 1.0 9001R 150 50011 so .. 

Electrical Characteristics IT a~ 25 'C 

VCE(sat) hFE fT 

I~~] l I~~ll [MHz] 
*••x VCE VCE 
[VJ [VJ [VJ 
15m 2 50on 200-600 10 50m 250 
10 .. 2 50m 200-900 10 50m 250 
15m 2 50m 140-800 10 50m 250 
1011 2 50• 140-800 10 50m 250 
0.15 2 50m 100-560 10 50m 180 
0.1 2 50m 100-560 10 50m 180 
0.25 2 500• 100-560 10 50m 250 
0.3 2 3 >140 10 50m 200 
0.35 2 100m 100-560 10 50m 150 
0.18 2 100• 100-560 10 50m 150 
0.2 2 50111 60-320 10 50m 150 
0.15 2 50m 60-320 10 50m 150 
0.3 2 100• 100-560 10 50m 150 
0.15 2 100• 100-560 10 50m 150 
0.35 2 100m 100-560 10 50m 150 
0.19 2 100• 100-560 10 50m 150 
0.5 2 500• 120-560 10 50m 120 
10• 2 50m 200-900 10 50m 250 
10 .. 2 5011 160-960 10 50m 250 
0.25 2 500• 100-560 10 50m 250 
0.3 2 3 210 10 50m 200 
0.2 2 50m 60-560 10 50m 250 
0.13 2 50m 60-560 10 50m 250 
0. 15 2 som 60-320 10 50m 180 

0.1 2 50m 60-320 10 50m 180 

o .35 I 2 100• 100-560 10 SOm 150 
0. 18 2 100• 100-560 10 50m 150 
0.5* 2 500m 100-560 10 50m 120 
0 .1 s 2 50m 60-560 10 50m 180 

0.1 2 50m 60-560 10 50m 180 
0.35 2 1 OOm 100-560 10 50m 150 
0.18 2 1 OOm 100-560 10 SOm 150 
0.2 2 5011 60-320 10 5011 150 
0. 15 2 50• 60-320 10 5011 150 

Continued on nex page. 



LOW SATURATION VOLTAGE APPLICATIONS Continued from preceding page . 

...a 
N 

Case 
Absolute Maximum Ratings/Ta=25'C Electrical Characteristics/Ta=25'C 

Type 
Applications 

VCBO VCEO IC PC 1rJ YCECnt) hFE fT 
Number 

Page Package •TC=25'C J~:J 1 I~~Jl I~~J le MHz J 
Package 

IC *••x YCE VCE 
No. [VJ [Y J [AJ [WJ ['CJ [AJ [VJ [VJ [VJ 

258892 214 MP 2006A Large Current Switching 60 50 2.0 1 150 1.0 50• 0.3 2 100• 100-560 10 5011 150 
2501207 822 MP 2006A Large Current Switching 60 50 2.0 1 150 1.0 5011 0.15 2 100• 100-560 10 5011 150 
258985 228 MP 2006A Large Current Switching 60 50 3.0 1 150 2.0 100• 0.35 2 100• 100-560 10 50• 150 
2501347 855 MP 2006A Large Current Switching 60 50 3.0 1 150 2.0 100• 0.19 2 100• 100-560 10 50• 150 
258559 181 T0126 2009 AF Power Amp. 20 18 1.2 8 150 1.0 50• 0.35 2 50011 60-320 10 5011 150 
250439 715 T0126 2009 AF Power Amp. 20 18 1.2 8• 150 1.0 5011 0.25 2 500• 60-320 10 50• 150 

•2581127 - T0126 2009 Large Current Switching 25 20 5.0 10 150 3.0 60• 0.5 2 500• 100-400 5 200• 300 
250826 741 T0126 2009 Large Current Switching 60 20 5.0 10• 150 3.0 60• 0.5* 2 500• 120-560 10 50• 120 

258986 229 T0126 2009 Large Current Switching 60 50 4.0 10• 150 2.0 100• 0.35 2· 10011 100-560 10 5011 150 
2501348 858 T0126 2009 Large Current Switching 60 50 4.0 10• 150 2.0 100• 0.19 2 100• 100-560 10 5011 150 
258919 222 T0220 2010A Large Current Switching 60 30 8.0 30• 150 3.0 0.15 0.5* 2 1 70-280 5 1 120 
2501235 837 T0220 2010A Large Current Switching 60 30 8.0 30• 150 3.0 0.15 0.4* 2 1 70-280 5 1 120 
258903 218 T0220 2010A Large Current Switching 60 30 12 35• 150 5.0 0.25 0.5* 2 1 70-280 5 1 120 
2501212 825 T0220 2010A Large Current Switching 60 30 12 35• 150 5.0 0.25 0.4* 2 1 70-280 5 1 120 
258824 197 T0220 2010A Large Current Switching 60 50 5.0 30• 150 3.0 0-3 0.4• 2 1 70-280 5 1 30 
2501060 772 T0220 2010A Large Current Switching 60 50 5.0 30• 150 3.0 0.3 0.4 .. 2 1 70-280 5 1 30 
258825 198 T0220 2010A Large Current Switching 60 50 7.0 40* 150 4.0 0.4 0.4• 2 1 70-280 5 1 10 
2501061 775 T0220 2010A Large Current Switching 60 50 7.0 40• 150 4.0 0.4 0.4• 2 1 70-280 5 1 10 
258826 199 T0220 2010A Large Current Switching 60 50 12 40• 150 6.0 0.3 0.5• 2 1 70-280 5 1 10 
2501062 778 T0220 2010A Large Current Switching 60 50 12 40* 150 6.0 0.3 0.4* 2 1 70-280 5 1 10 
25A1289 120 T0220 2010A Large Current Switching 80 60 5.0 30• 150 2.5 0.125 0.4• 2 1 70-280 5 1 100 
25C3253 454 T0220 2010A Large Current Switching 80 60 5.0 30• 150 2.5 0.125 0.4• 2 1 70-280 5 1 100 
25A1290 121 T0220 2010A Large Current Switching 80 60 7.0 35* 150 3.5 0.175 0.4• 2 1 70-280 5 1 100 
25C3254 457 T0220 2010A Large Current Switching 80 60 7.0 35• 150 3.5 0.175 0.4• 2 1 70-280 5 1 100 
25A1291 122 T0220 2010A Large Current Switching 80 60 10 40• 150 5.0 0.25 0.4• 2 1 70-280 5 1 100 
25C3255 460 T0220 2010A Large Current Switching 80 60 10 40• 150 5.0 0.25 0.4* 2 1 70-280 5 1 100 
258920L 223 T0220 2010A Large Current Switching 90 80 5.0 30• 150 3.0 0.3 0.5* 2 1 70-280 5 1 20 
2501236L 840 T0220 2010A Large Current Switching 90 80 5.0 30• 150 3.0 0.3 0.4• 2 1 70-280 5 1 20 
258921L 224 T0220 2010A Large Current Switching 90 80 7.0 40• 150 4.0 0.4 0.5• 2 1 70-280 5 1 20 
2S01237L 843 T0220 2010A Large Current Switching 90 80 7.0 40• 150 4.0 0.4 0.4* 2 1 70-280 5 1 20 
258904 219 T03PB 2022 Large Current Switching 60 30 20 60• 150 8.0 0.4 0.5• 2 1 70-280 5 1 120 
2501213 828 T03PB 2022 Large Current Switching 60 30 20 60• 150 8.0 0.4 0.4• 2 1 70-280 5 1 120 
258827 200 T03PB 2022 Large Current Switching 60 50 7.0 60• 150 4.0 0.4 0-4* 2 1 70-280 5 1 10 
2501063 781 T03PB 2022 Large Current Switching 60 50 7.0 60• 150 4.0 0.4 0.4* 2 1 70-280 5 1 10 
258828 201 T03PB 2022 Large Current Switching 60 50 12 80* 150 6.0 0.3 0.5• 2 1 70-280 5 1 10 
2501064 784 T03PB 2022 Large Current Switching 60 50 12 80* 150 6.0 0.3 0.4 .. 2 1 70-280 5 1 10 
258829 202 T03PB 2022 Large Current Switching 60 50 15 90• 150 8.0 0.4 o.5• 2 1 70-280 5 1 20 
2501065 787 T03PB 2022 Large Current Switching 60 50 15 90• 150 8.0 0.4 0.4• 2 1 70-280 5 1 20 

•25A1292 - 1'03PB 2022 Large Current Switching 80 60 15 70* 150 7.5 0.375 0.4• 2 1 70-280 5 1 100 
•25C3256 ,_ T03PB 2022 Large Current Switching 80 60 15 70• 150 7.5 0.375 0.4• 2 1 >70 5 1 100 



...a 
w 

258922L I 225fT03PB 2022 
25D1238L 846 I T03PB 2022 

Large Current Switching 

Large Current Switching 

DARLINGTON TRANSISTORS 

9a 
9a 

8a 
8a 

12 
12 

8a• 
8a• 

1sa 
1sa 

6.a 
6.a 

a.6 
a.6 

a. S• 12 
a.4• 2 

7a-28a 
7a-28a 

2a 
2a 

(Classified by package and arranged in order of increasing VcEO, le. Minus sign for PNP is omitted due to space limitations.) 
e : Mounted on ceramic board (250mm2 x 0.8mm), -!:< : With Zener diode (60 ± lOV) 

Absolute Maximum Ratings/Ta=25°C Electrical Characteristics/Ta= 25"C 
Type Case 

PC IT J 1T Page Applications VCBO VCEO VEBO IC ICBO hFE 
Number 

Package 
Package •TC=25"C ~(ux) VCElIC 1 VCE re l [MHz l No. [VJ [VJ [VJ [Al [Wl ["CJ [Al [VJ [Al [VJ [Al 

*2501627 - PCP 2038 General Drivers 3a 2S 10 2.a 1.s• 1sa 2a 1.aµ 2 saa. >4aaa 10 5am 12a 
*2581125 - PCP 2038 General Drivers 8a so 1a a.7 1 .3. 1sa 40 a.1µ 2 sa. >Saaa s Sam 17a 
;o2501625 - PCP 2038 General Drivers 8a sa 10 a·7 1.3. 1sa 4a a.1 µ 2 Sa• >SOaa s Sam 2oa 

2581126 240 PCP 2038 General Drivers 8a so 10 1. s 1 .s• 1sa 40 0.1µ 2 Sa Om >4aoa 1a Sam 12a 
2501626 910 PCP 2038 ~eneral Drivers 80 sa 10 1. s 1.s•11so 40 0.1 µ 2 SOD• >40ao 10 Sam 12a 
258888 212 NP 2003A General Drivers 80 so 10 0.7 600• 150 40 o. 1 µ 2 sa. >Saaa s Sam 17a 
2501111 790 NP 2003A General Drivers 80 so 10 0.7 600• 150 40 0.1 µ 2 SOm >Saao s Sam 2oa 
258865 203 MP 2006A General Drivers 8a so 10 1. s 900• 1SO 40 0.1µ 2 soa. >40aa 10 Sam 12a 
2501153 794 MP 2006A General Drivers 8a so 10 1. 5 900• 1SO 40 0.1µ 2 sao. >4aaa 1a SOm 12a 
250894 751 T0126 2009 General Drivers 30 2S 10 1. s 10• 1SO 20 1.0µ 2 sao. >4aaa 10 SOm 120 

;o25C3705 - T0126 2000 General Drivers 3ate 3ate 10 1.2 10• 1sa 20 1.0µ 2 saam >4000 1a Sam 12a 
25C3292 466 T0220 2010A High-Speed Drivers sot< sate 6 1.2 2a• 1sa 4a a.,. s 1.a >1000 s 1.0 180 

(With C·B Zener diode) 

25C3293 469 T0220 2010A High-Speed Drivers sate sate 6 2.0 2S• 1SO 40 a.1. s 1. 0 >1aaa s 1.0 18a 
(With C.B Zener diode) 

25C3294 472 T0220 2010A High-Speed Drivers sate sate 6 3.0 2S• 1SO 40 o.,. s 1. s >10ao s 1. s 18a 
(With C-B Zener diode) 

;o2501393 - T0220 2010A General Drivers sate sate 6 1. s 30• 1SO 40 o.,.. s 0.75 >1aaa 5 1.a 180 
(With C.B Zener diode) 

2501394 861 T0220 2010A General Drivers sot< sate 6 3.0 30• 1SO 40 a. 1m s 1. s >1aaa 5 1.a 18a 
(With C.B Zener diode) 

2501395 864 T0220 2010A General Drivers sate sate 6 s.o 4.0• 1SO 40 o. ht 3 2.5 >10aa s 2.s 180 
(With C.B Zener diode) 

25A1258 118 T0220 20JOA High-Speed Drivers 70 60 s 3.0 I 20* 1SO 40 O.h 2 1. 5 saaa s 1. s 2oa 
25C3144 417 T0220 2010A High-Speed Drivers 7a 60 5 3.a '20• 1sa 40 o.,. 2 1. s saaa s 1. s 2aa 
258880 204 T0220 2010A General Drivers 70 6a 6 4.a 3a• 1SO 40 0 .1 .. 12 2.0 5000 5 2.0 20 
2501190 800 T0220 20JOA General Drivers 7a 60 6 4.0 30• 1SO 40 0.111 2 2.0 SOOD s 2.0 20 
25A1259 119 T0220 2010A High-Speed Drivers 70 60 5 s.o 30• 1SO 40 0.1m 2 2.S sooo 5 2.s 200 
25C3145 420 T0220 2010A High-Speed Drivers 70 60 5 s.o 30• 1SO I 40 o.,. 2 2.s sooa s 2.s 200 
258881 205 T0220 2010A General Drivers 70 60 6 7.0 3S• 1SO 140 0.,,. 2 3.S saoa s 3.S 20 
2501191 803 T0220 2010A General Drivers 70 60 6 7.0 3S• 1SO 40 0.,., 2 3.S SOOD s 3.S 20 
2SB882 206 T0220 2010A General Drivers 70 60 6 10 40• 1SO 40 0.,., 2 s.o SOOD s s.o 20 
2$01192 806 T0220 2010A General Drivers 70 60 6 10 40• 1SO 40 0.,,. 2 s.o sooo s s.a 20 
258884 208 T0220 2010A General Drivers 110 100 6 3.0 30• 1SO 80 0. 1• 3 1. s 4000 s 1. s 20 

Continued on nex page. 



DARLINGTON TRANSISTORS Continued from preceding page 

..a 
~ 

Absolute Maximum Ratings/Ta=25°C Electrical Characteristics/Ta= 25°C 
Type Case 

VEBO IC PC _I.Tl Page Applications VCBO VCEO ICBO hFE fT 
Number Package •TC=2S'C ~(Ux) VCElIC l VCE l ~~l l [MHz] 

Package 
No. [V) [VJ rvl [A] [WJ ['C] [A] [VJ [A] [VJ 

2501194 812 T0220 2010A General Drivers 110 100 6 3.0 30• 1SO ao 0.1m 3 1. 5 4000 5 1.5 20 
258885 209 T0220 2010A General Drivers 110 100 6 5.0 35• 150 ao o.,. 3 2.s 4000 5 2.5 20 
2501195 815 T0220 2010A General Drivers 110 100 6 s.o 35• 150 ao 0. 1di 3 2.s 4000 5 2.5 20 
258886 210 T0220 2010A General Drivers 110 100 6 a.o 40• 150 ao o.1n1 3 4.0 4000 5 4.0 20 
2501196 818 T0220 2010A General Drivers 110 100 6 8.0 40• 150 ao O. 1m 3 4.0 4000 5 4.0 20 
258912 220 T03PB 2022 General Drivers 70 60 6 10 60• 150 40 0.,,. 2 5.0 5000 5 5.0 20 
2501229 831 T03PB 2022 General Drivers 70 60 6 10 60• 1SO 40 a.1m 2 5.0 5000 5 5.0 20 
258883 207 T03PB 2022 General Drivers 70 60 6 15 70• 1SO 40 0.1m 2 7.0 5000 5 7.0 20 
2501193 809 T03PB 2022 General Drivers 70 60 6 15 70• 150 40 0.1m 2 7.0 5000 5 7.0 20 
258887 211 T03PB 2022 General Drivers 110 100 6 10 70 150 ao 0.1m 3 5.0 4000 5 5.0 20 
2501197 821 T03PB 2022 General Drivers 110 100 6 10 70 1SO ao 0. 1m 3 5.0 4000 5 5.0 20 
258913 221 T03PB 2022 General Drivers 110 100 6 a.a 60• 150 80 0.1M 3 4.0 4000 s 4.0 20 
2501230 834 T03PB 2022 General Drivers 110 100 6 a.a 60• 1SO 80 o.1m 3 4.0 4000 5 4.0 20 

SWITCHING APPLICATIONS 
(Classified by V cEO and arranged in order of package. Minus sign for PNP is omitted due to space limitations.) 

Case 
Absolute Maximum Ratings/Ta=25°C Electrical Characteristics/Ta= 25°C 

Type 
Applications VCBO VCEO VEBO IC PC I T j hFE fT t f 

Page 
Number 

Package 
Package •TC=25'C VCEJIC l VCEl!Cl (max) 

No. [VJ [VJ [VJ [AJ [WJ ['CJ [VJ [AJ [VJ [AJ [MHz] ( µ s) 

25A1331 126 CP 2018 High-Speed Switching 60 50 5 150• 150• 125 6 1m 90-400 6 1m 100 0.2tYP 
25C3361 484 CP 2018 High-Speed Switching 60 50 5 150• 150• 125 6 1m 90-600 6 1m 100 0.16tYP 
25A1338 128 CP 2018 High-Speed Switching 60 so 5 500• 200• 150 5 10m 100-560 10 50111 200 -
25C3392 492 CP 2018 High-Speed Switching 60 50 5 500111 200• 150 5 10m 100-560 10 SOm 300 -
25C2960 327 SP 20008 High-Speed Switching 60 50 5 150• 2SO• 150 6 1m 100-560 ,6 1m 100 0.25 
25A1339 129 SPA 2033 High-Speed Switching 60 so s 500111 300• 150 5 10m 100-560 110 Som 200 -
25C3393 496 SPA 2033 High-Speed Switching 60 50 s 500• 300• 150 s 10m 1 OO-S60 10 SOm 300 -
25C2998 330 NP 2003A High-Speed Switching 60 50 5 1SOm 500• 150 6 1m 100-560 6 1m 100 o.2s 
25A1257 117 CP 2018 High-Voltage Switching 1ao 160 5 ao .. 200 125 5 10• 60-270 10 10m 130 0.15 
2SC3143 416 CP 2018 High-Voltage Switching 1ao 160 5 80111 200 12S 5 10m 60-270 10 10m 150 0.2 
2SC3038 342 T0220 2010A Switching Regulator SOD 400 7 4 40• 150 i 5 0.4 >15 10 0.4 20 1.0 
25C3039 345 T0220 2010A Switching Regulator 500 400 7 7 50• 150 I 5 o.a >15 10 0.8 20 11.0 
25C3083 377 T03PB 2022 Switching Regulator 500 400 7 6 60• 150 s 0.4 >15 10 0.4 20 1.0 
2SC3040· 348 T03PB 2022 Switching Regulator 500 400 7 8 80• 150 5 a.a >15 10 0.8 20 1 .o 
2SC3277 463 T03PB 2022 Switching Regulator 500 400 7 10 90* 150 5 1.2 >15 10 1.2 20 1.0 
2SC3042 351 T03PB 2022 Switching Regulator 500 400 7 12 100• 150 5 1. 6 >15 10 1.6 20 1.0 
2SC3085 380 T03 2017 Switching Regulator 500 400 7 25 160• 150 5 16 >8 10 3.2 20 1.0 
25C3086 383 T0220 2010A Switching Regulator 800 500 7 3 40• 150 5 0.3 >10 10 0.3 18 1.0 
2SC3446 524 T0220 2010A Switching Regulator (High-Speed) 800 500 7 3 40• 150 5 o.3 >10 10 0.3 18 0.3 
2SC3087 386 T0220 2010A Switching Regulator 800 SOD 7 s SD* 150 5 o.6 >10 10 0.6 18 1.0 



2SC3447 527 T0220 2010A Switching Regulator (High-Speed) 800 500 7 5 50• 150 5 0.6 >10 10 0.6 18 0.3 
2SC3088 389 T03PB 2022 Switching Regulator 800 500 7 4 60• 150 5 0.3 >10 10 0.3 18 1.0 
2SC3448 530 T03PB 2022 Switching Regulator (High-Speed) 800 500 7 4 60• 150 5 0.3 >10 10 0.3 18 0.3 
2SC3089 392 T03PB 2022 Switching Regulator 800 500 7 7 80• 150 5 0.6 >10 10 0.6 18 1.0 
2SC3449 533 T03PB 2022 Switching Regulator (High-Speed) 800 500 7 7 80• 150 5 0.6 >10 10 0.6 18 0.3 
2SC3450 536 T03PB 2022 Switching Regulator (High-Speed) 800 500 7 10 90• 150 5 0.8 >10 10 0.8 18 Io. 3 
2SC3090 395 T03PB 2022 Switching Regulator 800 500 7 10 100• 150 5 1.2 >10 10 1.2 18 1.0 
2SC3451 539 T03PB 2022 Switching Regulator (High-Speed) 800 500 7 15 100• 150 5 1.2 >10 10 1.2 18 0.3 
2SC3455 542 T03 2017 Switching Regulator (High-Speed) 800 l5oo 7 25 160• 150 5 12 >8 10 2.4 18 0.3 

,.2SC3466 - T03PB 2022 Switching Regulator 1200 650 7 8.0 120• 150 5 1.0 >10 10 1.0 5 0.7 
2SC3183 446 T0220 2010A Switching Regulator 900 800 7 0.2 25• 150 5 o. 1 >8 10 20m 15 1.0 
2SC3184 449 T0220 2010A Switching Regulator 900 800 7 0.5 30• 150 5 0.3 >8 10 60m 15 1.0 
2SC3149 423 T0220 2010A Switching Regulator 900 800 7 1. 5 40• 150 5 0.1 >10 10 0.1 15 0.7 
2SC3456 545 T0220 2010A Switching Regulator (High-Speed) 1100 800 7 1. 5 40• 150 5 o. 1 >10 10 0.1 15 0.3 
2SC3150 426 T0220 20JOA Switching Regulator 900 800 7 3.0 50• 150 5 0.2 >10 10 0.2 15 0.7 
2SC3457 548 T0220 2010A Switching Regulator (High-Speed) HOO 800 7 3.0 50• 150 5 0.2 >10 10 0.2 15 0.3 
2SC3151 429 T03PB 2022 Switching Regulator 900 1800 7 1. 5 60• 150 5 0.1 >10 10 0.1 1 5 0.7 
2SC3152 432 T03PB 2022 Switching Regulator 900 800 7 3.0 80• 150 5 0.2 >10 10 0.2 1 5 0.7 
2SC3458 551 T03PB 2022 Switching Regulator (High-Speed) 11 OD 800 7 3.0 80• 150 5 0.2 >10 10 0.2 1 5 0.3 
2SC3459 554 T03PB 2022 Switching Regulator (High-Speed) 1100 800 7 4.5 90• 150 5 0.3 >10 10 0.3 15 0.3 
2SC3153 435 T03PB 2022 Switching Regulator 900 800 7 6.0 100• 150 5 0.4 >10 10 0.4 1 5 0.7 
2SC3460 557 T03PB 2022 Switching Regulator (High-Speed) 11 OD 800 7 6.0 100• 150 5 0.4 >8 10 0.4 1 5 0.3 
2SC3461 560 T03PB 2022 Switching Regulator (High-Speed) 11 OD 800 7 8.0 120• 150 5 0.8 >10 10 0.8 15 0.3 
2SC3552 608 T03PB 2022 Switching Regulator 1100 800 7 12 150• 150 5 0.8 >10 10 0.8 1 5 0.3 

,.2SC3465 - T03 2017 Switching Regulator 11 DO 800 7 12 160• 150 5 4.0 >8 10 0.8 1 5 0.3 

TV /CRT DISPLAY APPLICATIONS(!) 
(Classified by package and arranged in order of increasing Pc. Minus sign for PNP is omitted due to space limitation_) 

Absolute Maximum Ratings/Ta=25°C Electrical CharacteristicsiTa = 25°C 
Type Case 

PC I T j hFE fT Applications VCBO VCEO VEBO IC ICBO 
Number 

Page 

l l~~l l [MHz] 

Package •TC=25'C ~(11axl VCE l IC VCE 
Package 

No. [VJ [VJ [VJ [AJ [WJ ['CJ [AJ [VJ [Al [VJ 
2SC2857 312 NP 2003A Color TV Ver., Sound Driver 180 180 5 50• 500• 150 180 1.0µ 10 10m 40-320 30 10111 >50 
2SC3504 606 MP 2006A High-Definition CRT Display, Video Output 70 60 4 50• 900• 150 40 0.1 µ 10 1 Om 60-320 10 10m 500 
2SC2228Y 276 MP 2006A TV Video Output 160 160 5 50111 900• 150 160 1.0µ 10 10m 40-320 30 10m >50 
2SC2228A 276 MP 2006A TV Video Output 200 200 5 50• 900• 150 200 1 • DJi 10 10m 40-320 30 10111 >50 
2SC2271 279 MP 2006A Chroma Output, Hori Def. Driver 300 300 6 100m 900• 150 200 1. Qµ 10 10111 40-200 30 10m >50 
2SA1370 148 MP 2006A High-Definition CRT Display, Video Output 200 200 5 100m 1 150 150 0.1 µ 10 10m 40-320 30 10m 150 
2SC3467 563 MP 2006A High-Definition CRT Display, Video Output 200 200 5 100• 1 150 150 0.1 µ 10 10m 40-320 30 10m 150 
2SA1371 149 MP 2006A High-Definition CRT Display, Video Output 300 300 5 100• 1 150 200 0.1 µ 10 10m 40-320 30 10m 150 

...a 2SC3468 567 MP 2006A High-Definition CRT Display, Video Output 300 300 5 100• 1 150 200 0.1 µ 10 10m 40-320 30 10m 150 
(J'I 2SA1352 146 T0126 2009 High-Definition CRT Display, Video Output 200 200 5 100• 5• 150 150 0.1 µ 10 10m 40-320 30 10m 70 

Continued on nex page. 



TV /CRT DISPLAY APPLICATIONS(!) Continued from preceding page. -0) 
Case 

Absolute Maximum Ratings/Ta=25"C Electrical Characteristics/Ta=25"C 
Type 

Page Applications VCBO VCEO VEBO IC PC 1 TJ ICBO hFE fT 
Number 

Package 
Package *T C=25"C ITTfl (Ill x ) VCE I~~] l VCE 1~~] l [MHz] No. [VJ [VJ [VJ [A] [WJ ["CJ [A] [VJ [V] 

28C3416 516 T0126 2009 liigli·Definition CRT Display, Video Output 200 200 5 100• 5* 150 150 0.1µ 10 1011 40-320 30 10• 70 
28A1380 150 T0126 2009 High.Definition CRT Display, Video Output 200 200 5 100• 5• 150 150 0.1µ 10 1011 40-320 30 1011 150 
28C3502 598 T0126 2009 High·Definition CRT Display, Video Output 200 200 5 100• 5• 150 150 0.1µ 10 1011 40-320 30 1011 150 
28A1381 151 T0126 2009 High.Definition CRT Display, Video Output 300 300 5 100• 7• 150 "200 0.1µ 10 10• 40-320 30 1011 150 
28C3503 602 T0126 2009 High.Definition CRT Display, Video Output 300 300 5 100• 7• 150 200 0.1µ 10 1011 40-320 30 1011 150 
28A1353 147 T0126 2009 Higb·Definitiori CRT Display, Video Output 300 300 5 100• 10* 150 200 0.1µ 10 1011 40-320 30 1011 70 
28C3417 520 T0126 2009 High.Definition CRT Display, Video Output 300 300 5 100• 10* 150 200 0.1# 10 10m 40-320 30 1011 70 
28C2621 293 T0126 2009 High·~inition CRT Display, Video Output 300 300 6.5 200• 10• 150 200 1.0# 10 10111 40-200 30 1011 >50 
28C3675 684 T0220 2010A High· Voltage Amp, High· Voltage Switching 1500 900 5 100• 10• 150 900 10# 5 1011 >30 10 1011 6 

28C1755 267 T0220 2010A TV Chroma, Video, Sound Output 300 300 7 200• 15* 150 200 0.1# 10 1011 40-200 30 1011 >SO 
28C1756 267 T0220 2013 TV Chroma, Video, Sound Output 300 300 7 200• 15* 150 200 0.1 µ 10 10m 40-200 30 10m >50 
28C1757 267 T0220 2012 TV Chroma, Video, Sound Output 300 300 7 200• 15* 150 200 0.1 µ 10 1011 40-200 30 1011 >50 
28C3676 687 T0220 2010A High· Voltage Amp, High· Voltage Switching 1500 900 5 300• 20• 150 900 10# 5 3011 >30 10 30111 6 

2881037 230 T0220 2010A Color TV Ver, Sound Output 150 150 5 1. 5 30• 175 120 10# 5 0.3 70-200 5 100m 15 

2801459 891 T0220 2010A Color TV Ver, Sound Output 150 150 5 1.5 30* 175 120 10# 5 0.3 70-200 5 100111 8 
28A1011 85 T0220 2010A AF lOOW Amp. Driver 180 160 6 1.5 25• 150 120 10# 5 30011 60-200 10 5011 100 
28C2344 286 T0220 2010A AF lOOW Amp. Driver 180 160 6 1.5 25• 150 120 10# 5 30011 60-200 10 50m 100 
280386A 705 T0220 2010A TV Vertical Output 200 150 6 2.0 25* 150 180 1.om 2 o.s 40-320 5 0.5 8 
2S0387A 705 T0220 2012A TV Vertical Output 200 150 6 2.0 25* 150 180 1.011 2 0.5 40-320 5 0.5 8 
280386 705 T0220 2010A TV Vertical Output 200 120 6 3.0 25* 150 180 1.011 2 0.5 40-320 5 0.5 8 
280387 705 T0220 2012 TV Vertical Output 200 120 6 3.0 25* 1150 180 1.011 2 o.s 40-320 5 0.5 8 
280823 739 T0220 2010A B!W TV Hori, Output 200 90 7 6.0 40* 150 40 0.111 5 3.0 >20 5 1.0 15 
2801159 797 T0220 201QA TV Hori, Def. Output, High· Power Switching I 200 60 6 4.5 40• 150 40 0. 111 5 1.0 30-160 5 1.0 10 
28C3189 452 T0220 2010A CRT Display Hori. Def. Output 250 100 7 7.0 50• 150 200 0.111 5 5.0 >12 5 1.0 40 

(With Damper Diode) 

28C3173 438 T0220 2010A CRT Display Hori. Def. Output 330 150 6 7.0 50• 150 200 0. 111 1 1.0 >15 10 0.5 40 
28C3174 440 T0220 2010A CRT Display Hori .Def. Output' 300 150 6 7.0 50• 150 200 0. 1" 1 1.0 >15 10 0.5 40 

(With Damper Diode) 

28C3175 442 T0220 2010A CRT Display Hori. Def. Output 400 200 6 7.0 50• 1150 200 0.111 1 1.0 >15 10 0.5 40 
28C317& 444 T0220 2010A CRT Display Hori. Def. Output 400 200 6 7.0 50* 150 200 0.1111 1 1.0 >15 10 0.5 40 

(With Damper Diode) 
28C3589 614 T0220 2010A High.Definition Display. Hori. Def. Output 250 100 6 7.0 40 150 150 0.1 .. 1 1.0 >30 5 1.0 10 
28C3590 617 T0220 2010A High·Definition Display. Hori. Def. Output 330 150 6 7.0 50 150 180 0.,,. 1 1.0 >15 10 0.5 40 
28C3591 619 T0220 2010A High·Definition Display. Hori. Def. Output 400 220 6 7.0 50 150 250 0.1m 1 1.0 >15 10 0.5 40 



TV /CRT DISPLAY APPLICATIONS( II) 
(Classified by package and arranged in order of increasing Pc. Minus sign for PNP is omitted due to space !imitations.) 

Case 
Absolute Maximum Ratings/Ta~25"C Electrical Characteristics/Ta-25"C 

Type 
Page Applications VCBO VCEO VEBO IC PC .l Ti VCE(sat) hFE t f 

Number Package *TC=25"C IC rB ] ux VCE ]~~J l MIX Package 
No. [VJ [VJ [VJ [AJ [WJ ["CJ [AJ LO [VJ [VJ [ µ s J 

2SC3479 571 T03PB 2022 High-Definition Display, Hori. Def. Output 1500 800 7 2.5 80• 150 2.0 0.6 8 5 0.5 >8 0.3 
(With Damper Diode) 

2SC3480 574 T03PB 2022 High-Definition Display, Hori. Def. Output 1500 800 7 3.5 80• 150 2.5 0.8 8 5 0.5 >B 0.3 
(With Damper Diode) 

2SC3483 583 T03PB 2022 High-Definition Display, Hori. Def. Output 1500 800 7 2.5 80• 150 2.0 0.6 8 5 0.5 >8 0.3 
2SC3484 586 T03PB 2022 High.Definition Display, Hori. Def. Output 1500 800 7 3.5 80• 150 2.5 0.8 8 5 0.5 >8 0.3 
2SD1396 867 T03PB 2022 Hori. Def. Output (With Damper Diode) 1500 800 7 2.5 80• 150 2.0 0.6 8 5 1.0 >8 0.4 
2SD1397 870 T03PB 2022 Hori. Def. Output (With Damper Diode) 1500 800 7 3.5 80• 150 2.5 0.8 8 5 1.0 >8 0.4 
2SD1400 879 T03PB 2022 Hori. Def. Output 1500 800 6 2.5 80* 150 2.0 0.6 8 5 1. 0 >8 0.4 
2SD1401 882 T03PB 2022 Hori. Def. Output 1500 800 6 3.5 80• 150 2.5 0.8 8 5 1. 0 >8 0.4 
2SC3481 577 T03PB 2022 High-Definition Display, Hori.Def. Output 1500 800 7 5.0 120• 150 4.0 1.0 5 5 1.0 >8 0.3 

(With Damper Diode) 

2SC3482 580 T03PB 2022 High-Definition Display, Hori. Def. Output 1500 800 7 6.0 120• 150 5.0 1.2 5 5 1.0 >8 0.3 
(With Damper Diode) 

2SC3485 589 T03PB 2022 High· Definition Display, Hori .Def. Output 1500 800 7 5.0 120• 150 4.0 1.0 5 5 1. 0 >8 0.3 
2SC3486 592 T03PB 2022 High-Definition Display, Hori .Def. Output 1500 800 7 6.0 120• 150 5.0 1. 2 5 5 1. 0 >8 0.3 
2SD1398 873 T03PB 2022 Hori. Def. Output (With Damper Diode) 1500 800 7 5.0 120• 150 4.0 0.8 5 5 1.0 >8 0.4 
2SD1399 876 T03PB 2022 Hori. Def. Output (With Damper Diode) 1500 800 7 6.0 120• 150 5.0 1.0 5 5 1. 0 >B 0.4 
2SD1402 885 T03PB 2022 Hori. Def. Output 1500 800 6 5.0 120• 150 4.0 0.8 5 5 1.0 >B 0.4 
2SD1403 888 T03PB 2022 Hori. Def. Output 1500 800 6 6.0 120• 150 5.0 1.0 5 5 1.0 >8 0.4 
2SD1649 916 T03PML 2039 Color TV Hor .. Def. Output 1500 800 6 2.5 50• 150 2.0 0.6 8 5 0.5 >8 0.4 
2SD1650 919 T03PML 2039 Color TV Hor. Def. Output 1500 800 6 3.5 50• 150 2.5 0.8 8 5 0.5 >8 0.4 
2SD1653 928 T03PML 2039 Color TV Hor. Def. Output 1500 800 6 2.5 50• 150 2.0 0.6 8 5 o.s >8 0.4 
2SD1654 931 T03PML 2039 Color TV Hor. Def. Output 1500 800 6 3.5 50• 150 2.5 a.a 8 5 0.5 >8 0.4 
2SD1651 922 T03PML 2039 Color TV Hor. Def. Output 1500 800 6 5 60* 150 4.0 o.8 5 5 1. 0 >8 0.4 
2SD1652 925 T03PML 2039 Color TV Hor. Def. Output 1500 800 6 6 60• 150 5.0 1. 0 5 5 LO >8 0.4 
2SD1655 934 T03PML 2039 Color TV Hor. Def. Output 1500 800 6 5 60• 150 4.0 0.8 5 5 1.0 >8 0. 4, 
2SD1656 937 T03PML 2039 Color TV Hor. Def. Output 1500 800 6 6 60• 150 s.o 1. 0 5 5 1.0 >8 0.4 

...II 

-..... 



VERY HIGH-DEFINITION DISPLAY HORIZONTAL OUTPUT, VIDEO OUTPUT APPLICATIONS .... 
00 

(Classified by use and arranged in order of increasing Pc. Minus sign for PNP is omitted due to space limitations.) 

eHORIZONTAL DEFLECTION OUTPUT FOR MONOCHROMATIC USE (ADOPTION OF MBIT PROCESS) 

Absolute Maximum Ratings/Ta=25°C Electrical Characteristics/Ta= 25°C 
Type Case 

VCEO IC PC VCE(set) hfE t f Page Applications VCBO 
Number 

Package 
Package •TC=25'C IC l IB l HX VCE l!C l max 

No. [VJ [VJ [AJ [WJ [Al [A] [VJ [Vl [AJ [I.LS l 
2SC3636 646 T03PB 2022 Very High-Definition Display Hor. Def. Output 900 500 7 80 4 0.8 2 5 0.8 >8 0.2 
2SC3637 649 T03PB 2022 Very High· Definition Display Hor. Def. Output 900 500 10 90 5 1.0 2 5 1.0 >B 0.2 
2SC3638 652 T03PB 2022 Very ijigh-Definition Display Hor. Def. Output 900 500 15 100 7 1.4 2 5 1.4 >8 0.2 
2SC3642 655 T03PB 2022 Very High-Definition Display Hor. Def. Output 1200 800 6 100 4 0.8 5 5 0.8 >8 0.2 
2SC3643 658 T03PB 2022 Very High-Definition Display Hor. Def. Output 1200 800 8 120 6 1.2 5 5 1.2 >8 0.2 
2SC3644 661 T03PB 2022 Very High· Definition Display Hor. Def. Output 1200 800 12 150 8 1.6 5 5 1.6 >8 0.2 

eHORIZONTAL DEFLECTION OUTPUT FOR COLOR USE (ADOPTION OF MBIT PROCESS) 

Absolute Maximum Ratings/Ta=25°C Electrical Characteristics/Ta =25°C 
Case 

VCECsatl hfE t f Type VCBO VCEO IC PC 
Number 

Page 
Package 

Applications 
•T C=25'C IC 118 1 aax VCEJIC l max 

Package 
No. [VJ (VJ (AJ [WJ [Al [AJ [VJ (VJ [A] [ JlS J 

,.2SC3685 - T03PB 2022 Very High-Definition Display Hor. Def. Output 1500 800 6 120 4 1.0 5 5 1 >8 0.2 
.. 2scasss - T03PB 2022 Very High-Definition Display Hor. Def. Output 1500 800 7 120 5 1.2 5 5 1 >8 0.2 
.. 2scass1 - T03PB 2022 Very High-Definition Display Hor. Def. Output 1500 800 8 150 6 1.5 5 5 1 >B 0.2 
,.2SC3688 - T03PB 2022 Very High-Definition Display Hor. Def. Output 1500 800 10 150 8 2.0 5 5 1 >8 0.2 

eVIDEO OUTPUT (ADOPTION OF FEET PROCESS) 

Case 
Absolute Maximum Ratings/Ta=25°C Electrical Characteristics/Ta= zs·c 

Type 
Page. Applications 

VCBO VCEO VEBO IC PC T Ti ICBO hfE fT 

Number Package 
Package •TC=25'C ~(max) VCE I IC 1 VCE I I c 1 [MHz J No. [VJ [VJ [VJ [AJ [WJ r'C J [Al . [VJ [Al [VJ [AJ 

2SC3595 621 T0126 2009 Very High-Definition CRT Display, Video Output 30 20 3 50011 5• 150 20 0.1 µ 5 50• 40-200 5 100m 2.0GHz 
2SA1406 160 T0126 2009 Very High-Definition CRT Display, Video Output 200 200 4 10011 7• 150 150 0.1 µ 10 1011 40-320 30 30m 400 
2SC3600 640 T0126 2009 Very High-Definition CRT Display, Video Output 200 200 4 10011 7• 150 150 0.1 µ 10 10111 40-320 30 30m 400 
2SA1407 162 T0126 2009 Very High-Definition CRT Display, Video Output 200 200 4 150m 7• 150 150 0.1 µ 10 10m 40-320 30 50m 400 
2SC3601 644 T0126 2009 Very High-Definition CRT Display, Video Output 200 200 4 150• 7• 150 150 0.1 µ 10 1011 40-320 30 50m 400 
2SA1402 152 T0126 2009 Very High-Definition CRT Display, Video Output 80 60 4 300• 8• 150 60 0.1 µ 10 5011 40-320 10 100111 700 
2SC3596 624 T0126 2009 Very High-Definition CRT Display, Video Output 80 60 4 300• 8• 150 60 0.1 µ 10 5011 40-320 10 100m 700 
2SA1404 156 T0126 2009 Very High-Definition CRT Display, Video Output 120 120 4 20011 8• 150 80 0.1 µ 10 10111 40-320 10 50m 500 
2SC3598 632· T0126 2009 Very High-Definition CRT Display, Video Output 120 120 4 20011 8• 150 80 0.1 µ 10 10m 40-320 10 50m 500 



2SA1405 158 T0126 2009 Very High-Definition CRT Display, Video Output 120 120 4 300• 8• p: BO 0.1µ 10 50• 40-320 10 50• 500 
2SC3599 636 T0126 2009 Very High-Definition CRT Display, Video Output 120 120 4 30011 B• BO 0.1µ 10 50• 40-320 10 5011 500 
2SA1403 154 T0126 2009 Very High-Definition CRT Display, Video Output BO 60 4 500• 10• 150 60 0.1µ 10 5011 40-320 10 100• BOO 
2SC3597 628 TOI26 2009 Very High-Definition CRT Display, Video Output BO 60 4 500• 10• 150 60 0.1µ 10 50• 40-320 10 100• BOO 

DYNAMIC FOCUS APPLICATIONS 

Absolute Maximum Ratings/Ta~2s·c Electrical Characteristics/Ta -25-C 
Case 

Type 
Applications VCBO VCEO IC PC hFE m cob Page 

Package •TC=25"C JIC J•in Number Package VCE 
No. [VJ [VJ [AJ [W] [VJ [OJ [p Fl 

2SC3675 684 T0220 2010A Display, Dynamic Focus 1500 900 0 .1 10 5 10 30 100 2.B 
2SC3676 687 T0220 2010A Display, Dynamic Focus 1500 900 0.3 20 5 30 30 100 5.0 

~ 

co 



N 
0 

LIST OF DISCONTINUED SEMICONDUCTOR PRODUCTS 

Note: In 
this list no 
distinction 
is made 
between I ($): Industrial 
PNP and use 
NPN. 

S: Silicon EME: Epitaxial mesa type 
G: Germanium TME: Triple diffused mesa type 
AL: Alloy junction type TD: Triple diffused type 
D: Drift type TDP: Triple diffused planar 
DB: Diffused base type ·type 
EPL: Epitaxial planar type PL: Planar type 
ME: Mesa type J: Junction type 

DJ: Diffused junction type 
PC: Point contact type 

t : Tc=2S'C 

! : Specified case 
temperature· 

..l : With specified 
heat sink 

] = " Absolute Maximum Ratings/Ta=25°C 
" .s ~ 

Type 
Number 

-" c .. 
0"' 

"""' .~ ~ 
0'1. 

Applications = "E " " 0 .s 
c. &! 
" "' =: u 

Units shown right are omitted on and after next page. 

2SA182@ Medium Speed Switching, HF Amp -

2SA198 AM IF Amp -

2SA201 AM Converter, MIX, IF Amp -

2SA202 AMIF Amp -

2SA203 AMIF Amp -

2SA219 TV Sound IF, FM IF Amp -

2SA220 AMRF Amp -

2SA221 SW Converter, OSC, MIX -

2SA222 SW Converter -

2SA223 SWOSC,MIX -

2SA227 AMRF Amp -

2SA263 TVMIX,OSC -

2SA264 TVRF Amp -

2SA265 TV MIX, Local OSC -

2SA321 FM IF Amp -

t 
5 
"' 

G,AL 

G,AL 

G,AL 

G,AL 

G,AL 

G,D 

G,D 

G,D 

G,D 

G,D 

G,D 

G,ME 

G,ME 

G,ME 

G,D 

VcEO I I v CBO tVcER VEBO Ic I Pc JTj 

v I v I v A w 1·c 
(R,, :QI 

2S 12 12 IOOm IOOm 8S IS Sµ 

IS - 2 Sm 30m 8S IS 2S µ 

IS - 10 !Sm IOOm 8S 15 10 µ 

IS - 10 !Sm IOOm 85 15 10 µ 

IS - 10 !Sm IOOm 8S IS IOµ 

20 - 1. s !Sm 70m 8S IS 15 µ 

20 - o.s !Om SOm 8S IS ISµ 

20 - I. s !Sm 70m 8S IS ISµ 

20 - 1.S !Sm 70m 8S IS ISµ 

20 - 1.S lSm 70m 8S IS ISµ 

20 - o.s !Om SOm 8S 6 12 µ 

20 - 0.4 Sm SOm 85 IS 10 µ 

20 - 0.4 Sm SOm 85 15 10 µ 

20 - 0.4 Sm SOm 8S IS IOµ 

20 ._ l.S !Sm 70m BS IS ISµ 

Electrical Characteristics/Ta=25°C 
~ 

~ 

hFE "' 
!EBO fr Cob e 

thfe t ere " 
Ic Vee le t£ ab 

=: 
max VcE £ V CE 

A 
Iv, .A I Hz I I v I A IMH.I v I pF 

12 10 µ 1.S 30m - 30-ISO 6 Im t 8 6 11 

2 ISµ 6 1 m 4SS k t 2S - - - 6 12 

2 7µ 6 1 m 455 k t 9- 16 - - - 6 <14.5 

2 7µ 6 1 m 4SS k t 11-27.S - - - 6 <12.S. 

2 7µ 6 Im 4SS k t 4- 16 - - - 6 <12.S 

1.5 40 µ 6 Im 1 k t 27-330 6 Im t SS 6 3.S 

o.s ISµ 6 Im I k t ISO 6 Im t~ 6 3.S 

1.S 40 µ 6 Im I k t27-330 - - - 6 3.S 

l.S 40 µ 6 Im I k t27-330 - - - 6 3.S 

1.S 40µ 6 Im I k t27-330 - - - 6 3.S 

o.s ISµ 6 Im I k t 70 6 Im t 9S 6 3.0 

o.s soµ 6 2m lOOM t 4 6 2m soo 6 1.S 

o.s SOµ 6 2m IOOM t 6 6 2m soo 6 1.5 

o.s SOµ 6 2m IOOM t 6 6 2m soo 6 1.S 

1.S 40 µ 6 Im I K t27-330 6 Im t 2S 6 <4.S 



"" ;::; '" Absolute Maximum Ratings/Ta=25°C Electrical Characteristics/Ta=25°C " c: " " :.:: ~ -E c: s Type - '" Applications " 
::; B "' c: bl) " 0 " Vcui T, s Number 0"' 

~~ .!!I 
2l § Vcirn VEHO I, P, t----i lcirn t-J h:IHJ hhh fr !----, coh " 0. 

t Vern 
(maxi Vrn Iv CH 

..: ·-"' ~ "' "' VCH max V ui max v,,.: I, f th,, I, tfah t c,, A"- u Vn: 

2SA322 SW RF, IF - G, D 20 - 1.S !Sm 70m 85 15 15µ 1.5 40µ 6 lm lk t27-330 6 lm t 35 6 <S.O 

2SA323 AM Converter - G, D 20 - 0.5 15m 70m 85 15 15µ 0.5 15µ 6 lm lk t 80 6 lm t40 6 <5.5 

2SA321 FM IF Amp - G, D 20 - 1.5 15m 70m 85 15 15µ 1.5 40µ 6 lm lk t 80 6 lm t 55 6 <6.0 

2SA329 AM Converter, IF Amp - G, D 15 - 1.0 !Om 50m 8S 10 ISµ 1.0 70µ 6 lm lk tl3-38S - - - 6. <6.S 

2SA330 AM Converter, IF Amp - G, D 20 - l.S !Om SOm 8S 12 ISµ I. s 60µ 6 lm lk tl3-5SO - - - 6 <6.S 

2SA331 27MHz Transceiver Output - G, D 40 - 1.5 50m 150m 85 15 15µ 1. 5 40µ 6 lm lk t27-330 6 lm t>40 6 <S.O 

2SA420 VHF, RF Amp, MIX - G, ME 20 - 0.3 5m 50m 85 12 10µ 0.3 50µ 12 2m lk t 25 12 2m t5SO 6 2.0 

2SA421 UHF Converter, OSC - G, ME 20 - 0.3 Sm SOm 8S 12 10µ 0.3 SOµ 12 2m 1 k t 2S 12 2m 680 12 1.0 

2SA422 UHF, RF Amp, MIX, OSC - G, ME 20 - 0.4 Sm SOm 8S 20 30µ 0.4 100µ 12 2m lk t 25 12 2m 800 6 0.8 

2SA440A VHF, RF Amp, MIX, OSC - G, ME 20 - 0.4 Sm 60m 8S 20 30µ 0.4 SOµ 6 2m lk t so 6 2m 350 6 l.S 

2SA532 LF Amp 2SB560 - S,TDP so 40 5 200m SO Om !SO 40 10µ 3 10µ 6 SOm - 40-320 6 !Om 90 - -

2SA532(SJ LF Amp - S,TDP so 50 s 200m SO Om ISO 40 0.1µ 4 0.1µ 6 50m - 40-320 6 !Om 90 6 s 

2SA55 l LF Amp - S,EPL 70 70 5 400m 600m !SO 70 10µ 5 10µ 4 0.2 - 40-200 4 !Om 80 - -

2SA608 RE3 General-purpose Amp, Switching 2SA608 - S,EPL 40 30 s IOOm lOOm 12S 2S )µ 4 Iµ 6 lm - 60-560 6 !Om 180 6 7 (SP,NP) 

2SA.608(£ RE3 HF Amp, HF Switching - S,EPL 40 30 s IOOm lOOm !2S 2S Iµ 4 Iµ 6 lm - 60-S60 6 !Om 180 6 7 

2SA609 RE3 General-purpose Amp, Switching 2SA608 - S,EPL 30 IS s lOOm lOOm 12S 2S Iµ 4 Iµ 6 lm - 60-S60 6 Im 80 6 7 
(SP,NPI 

2SA.609(SJ RE3 General-purpose Switching - S,EPL 30 IS s lOOm lOOm 12S 2S 0.1µ 4 0.1µ 6 lm - 60-S60 6 lm 80 6 12 

2SA.6S9 FP LF Small Signal Amp - S,TDP so so 5 200m 400m 12S 40 10µ 3 10µ 6 SOm - 40-320 6 !Om 90 - -

2SA.659® FP LF Amp - S,TDP so so s 200m 300m 12S 40 0.1µ 4 0.1µ 6 SOm - 40-320 6 !Om 90 - -

2SA659 NP LF Small Signal Amp 2SA984 2003A S,TDP so so 5 200m 400m 12S 40 10µ 3 10µ 6 SOm - 40-320 6 !Om 90 - -

2SA.701 RE3 Very Low Noise, Small Signal Amp - S,EPL 30 30 s 50m IOOm 125 2S Iµ 4 )µ 6 lm - 100-S60 6 lm 80 - -

2SA.701 NP Very Low Noise, Small Signal Amp 2003 S,EPL 30 30 5 SOm 200m 12S 2S Iµ 4 Iµ 6 lm - !00-S60 6 lm 80 - -

2SA702 RE3 Very Low Noise, Small Signal Amp - S,EPL so so s SOm IOOm 125 4S Iµ 4 )µ 6 Im - 100-S60 6 lm 80 - -

2SA.702 NP Very Low Noise, Small Signal Amp 2003 S,EPL so so 5 SOm 200m 12S 4S Iµ 4 Iµ 6 lm - 100-S60 6 lm 80 - -

2SA714 LF High Power Amp 2016 S,TME ISO 100 6 7 t60 150 30 lm 6 5m 5 1 - 40-320 s 1 8 - -

2SA714L LF High Power Amp 2016 S,TME 100 80 6 7 t 00 lSO 30 Im 6 Sm 5 1 - 40-320 s 1 8 - -

N 2SA.1017 LF Power Amp 2SAl207 2003A S,EPL 120 100 5 SOm SOOm 12S 80 Iµ 4 Iµ 6 lm - JOO--S60 6 lm 110 10 2.2 .... 



N 
N Type 

Number 

2SAIOl9 

2SAI047 

2SB22 

2SB22 @ 

2SBI85 

2SBl86 

2SBl87 

2SBI87@ 

2SBl88 

2SB215 

2SB216 

2SB216A 

2SB217 

2SB254 

2SB255 

2SB256 

2SB270 

2SB272 

2SB273 

2SB303 

2SB342 

2SB343 

2SB372 

2SB373 

2SB37SA 

2SB390 

2SB391 

'O 

" "' " ·;::: tt.) 

" bi) 0"' 

""" ~u 

a~ 

Applications 

LF Power Amp 

LFPower Amp 

LFPower Amp 

Low Speed Switching, AF Amp 

LFPower Amp 

LFPower Amp 

LFPower Amp 

Low Spe"ed Switching, AF Amp 

LF Small Signal Amp 

LFPower Amp 

LFPower Amp 

LFPower Amp 

LFPower Amp 

LFPower Amp 

LFPower Amp 

LF Power Amp 

LF Small Signal Amp 

LF Output Amp 

LF Output Amp 

Low Noise Amp 

TV Hori. Def. Driver 

TV Ver. Def. Output 

LFPower Amp 

LF Output Amp 

TV Hori. Output 

LFPower Amp 

LFPower Amp 

" " ;§ :e " E 
= "' " t) u 0 

~ it E c. 
"' Cl'l " ~ u 

2SA1208 2006 S,EPL 

2SA1209 2009 S,EPL 

- G, AL 

- G, AL 

- G, AL 

- G, AL 

- G, AL 

- G, AL 

- G, AL 

- G, AL 

- G, AL 

- G, AL 

- G, AL 

- G, AL 

- G, AL 

- G, AL 

- G, AL 

- G, AL 

- G, AL 

- G, AL 

- G, DB 

- G, DB 

- G, AL 

- G, AL 

- G, DB 

- G, DB 

- G, DB 

Absolute Maximum Ratings/Ta=25°C 

VCFO 
Ve Ro VERO I, P, T, 

I-- ICBO (max) 
t VCER VcB max 

150 120 s SOm 900m ISO 80 Iµ 

180 160 s 80m I 150 120 Iµ 

25 - 12 200m 1300m 8S 20 15µ 

50 25 12 200m 1300m 85 40 15µ 

25 - 12 150m 200m 85 20 15µ 

25 - 12 150m 200m 85 20 15µ 

25 - 12 150m 200m 85 20 15µ 

50 25 12 !50m 200m 85 3'0 10µ 

25 - 12 150m 200m 85 20 15µ 

100 - 20 3 t20 85 20 500µ 

60 - 10 I. 5 t20 85 20 500µ 

90 - 10 1.5 t20 85 20 500µ 

20 - 10 1.5 t20 85 20 500µ 

35 - 12 I. 0 l3.3 85 25 200µ 

3S - 12 1.0 l3.3 85 25 200µ 

25 - 12 1.0 l3.3 85 2S 200µ 

12 - s 50m 150m 85 6 15µ 

25 - 10 0.5 to. 12 85 12 60µ 

35 - 10 0.5 to. 12 85 12 60µ 

25 - 12 20m IOOm 85 15 15µ 

120 - I 6 t30 85 120 Sm 

lSO - I 6 t30 85 150 Sm 

2S - 10 10 t 1.5 8S 20 50µ 

2S - 10 10 t 1.5 8S 20 50µ 

150 t 150 3 9 t30 85 150 Sm (50Q) 

80 - I 6 t30 85 15 200µ 

50 - I 6 t30 85 15 200µ 

Electrical Characteristics/Ta=25'C 
~ 

'l'i 
"' 

1---, lf:Ro hFE fr t---i E 
VCB coh " ~ V 1-:H max VcE I, f th,, I, t fah Vrn t c'" Vu: 

4 Iµ 6 Im - IOO-S60 6 Im 110 10 2.2 

4 Iµ s !Om - 60-320 10 !Om 130 10 3.2 

6 12µ 1.5 IOOm - 67-330 - - - - -
} :With 

6 15µ 1.5 'IOOm - 100 6 Im ti - - RlAfin 

6 12µ 6 Im lk t 45 6 Im t I - -

6 12µ 6 Im lk t 120 6 Im t I - -

6 12µ I. 5 30m - 50-220 6 Im t I - -

6 10µ 1.5 30m - 50-165 6 Im t I - -

6 12µ 6 Im lk t 20 6 Im ti - -

10 500µ 1.5 1.0 - 100 1.5 0.2 to.5 - -

10 500µ 1.5 1.0 - 70 1.5 0.2 t0.5 - -

10 500µ 1.5 1.0 - 70 1.5 0.2 to.5 - -

10 500µ 1.5 1.0 - 70 1.5 0.2 t 0.5 - -

12 200µ 1.5 0.2 - 100 1.5 0.2 t0.4 - -

} : With 
12 200µ 1.5 0.2 - 50 1.5 0.2 t0.4 - - specified 

fin 
12 200µ 1.S 0.2 - 7S l.S 0.2 t0.4 - -

O.S 10µ 6 Im lk t 80 6 Im t1.0 - -

6 30µ 1.5 0.1 - 200 1.5 0.1 to.5 - -

6 30µ 1.5 0.1 - 150 1.5 0.1 to.5 - -

6 12µ 6 Im lk t22-396 6 Im t I 6 28 

I Sm 1.5 s - 50 1.5 0.5 t 1.S - -

I Sm 1.S s - 50 1.5 O.S t 1.5 - -

10 50µ 1.5 0.2 - 150 1.5 0.2 t0.7 - -

10 50µ l.S 0.2 - 150 1.5 0.2 to.7 - -

3 90m 1.5 4 - 30-125 1.5 0.5 >1.3 - -

I Sm I. 5 3 - 50 1.5 0.5 t 1.5 - -

I Sm 1.5 3 - 75 1.5 0.5 t 1.5 - -



N w 

Type 

Number 

2SB400 

2SB400@ 

2SB405 

2SB405ST 

2SB405@ 

2SB407 

2SB407@ 

2SB408 

2SB410 

2SB410AF 

2SB4!0@ 

2SB411 

2SB41 IAF 

2SB411@ 

2SB4!2 

2SB474 

2SB474@ 

2SB492 

2SB492ST 

2SB492@ 

2SB507 

2SB508 

2SB509 

2SB5 l l 

2SB514 

2SB515 

2SB544 

"' "' " " -"' """ 0"' 

""" ~" ·-"' o,,. 

Old 
T0220 

Old 
T0220 

Old 
T0220 
Oldt 
T0220 
Old 
T0220 

Larger 
FP 

;:: "' ~ "' E :=:; 
Applications "' " 0 

.."! 1;l 0. 

"' "' .:.:: u 

LF Low Noise Amp -

LF Low Noise Amp -

LFPower Amp -

Strobe, DC Converter -

Low Speed Switching, Power Amp -

LFPower Amp -

LFPower Amp -

TV Hori. OSC -

TV Def. Output, Power Amp -

LF High Power Amp -

Power Switching, Power Amp -

TV Hori. Def. Output, Power Amp -

LF High Power Amp -

Power Switching, Power Amp -

Low Speed Switching -

LFPower Amp -

LFPower Amp -

LFPower Amp -

Strobe ,1 DC Converter -

LFPower Amp -

LF High Power Amp 2SB507 -
TO:!roAB) 

LF High Power Amp 2SB508 -
TO:!roAA) 

LF High Power Amp - -

LFPower Amp 2SB511 -
(TO:!roAB) 

LF High Power Amp 
2SB514 

~ 

(TO:!roAB) 

LF High Power Amp 2SB515 -
TO:!roAA) 

Cassette Tape Recorder Power Amp, 2SB544 -

Electronic Governor, Driver (MP) 

~ 
Absolute Maximum Ratings/Ta=25°C 

B 
" Vern 2 Vrno VERO I, P, T, 
;;; (max) 

t Vern 

G, AL 20 - 10 40m IOOm 85 

G, AL 20 20 10 40m lOOm 85 

G, AL 25 
t25 

6 1 to. 12 85 (lOOQ) 

G, AL 40 t25 12 1 to. 12 85 (lOOQ) 

G, AL 50 25 12 1 to. 12 85 

G, AL 30 t 30 10 7 t 30 85 (300Q) 

G, AL 60 30 10 10 t 30 85 

G, AL 25 - 12 0.2 J_0.3 85 

G, DB 135 tl35 5 15 t40 85 (50Q) 

G, DB 55 t 55 1 15 t40 85 (SQQ) 

G, DB 80 80 5 15 t40 85 

G, DB 200 t200 5 11 t40 85 (50Q) 

G, DB 200 t 55 1 11 t40 85 (SQQ) 

G, DB 200 120 5 11 t40 85 

G, DB 300 - 5 11 t40 85 

G, AL 35 t35 6 2 tl2 85 (IOOQ) 

G, AL 60 30 12 2 t 12 85 

G, AL 25 t 25 6 2 t 6 85 (lOOQ) 

G, AL 50 t35 12 2 t 6 85 (lOOQ) 

G, AL 50 25 12 2 t6 85 

S,TDP 60 60 5 3 t30 150 

S,TDP 60 60 5 3 t30 150 

S, ME 60 60 5 4 t 35 150 

S,TDP 35 35 5 1.5 t 10 150 

S,TDP 50 50 5 2 t 20 150 

S,TDP 50 50 5 2 t 20 150 

S,EPL 25 25 5 1 0. 75 125 

Electrical Characteristics/Ta=25°C 
~ 
"' E 

r-----i lrno r---, Imo hFE fr 1----, C,,i, "' Vrn .:.:: 
VrH max V r:B max Vu: I, f th,, I, tf,. Vrn t c" Vn: 

15 15µ 6 12µ 6 lm lk t54-396 6 lm t 1 6 28 

15 15µ 6 10µ 6 lm lk t 120 - - - - -

20 25µ 4 25µ 1 0. 2 - 50-275 1 0.2 to. 7 - -

20 25µ 10 50µ 2 2 - 70-300 1 0. I 1.5 - -

30 25µ 6 20µ 1 0. 2 - 100 1 0.2 to. 75 - -

30 500µ 10 500µ L5 1.0 - 27 -275 1. 5 0.5 0.35 - -

30 100 µ JO 500µ 1.5 I. 0 - 80 1.5 0. 5 0.35 - -

20 15 µ 6 15µ 1.5 0 .1 - 175 -- - - - - :With 
RlAfin 

30 250 µ 1 5m 1.5 8 - 50 1.5 0.5 3 - -

30 250 µ 1 5m 1.5 1 - 27 -275 1.5 0.5 3 - -

50 500 µ 1 5m 1.5 4 - 30-100 1.5 0.5 3 - -

30 250 µ 1 5m 1.5 8 - 40 1.5 0.5 2.5 - -

30 250 µ 1 5m 1.5 1 - 27 -275 1.5 0.5 2.5 - -

50 500 µ 1 5m 1.5 4 - 30-100 1.5 0.5 2.5 - -

30 250µ 1 5m 1.5 8 - 50 - - - - -

25 200µ 6 200µ 1.5 0. 2 - 50-275 1.5 0.2 to.7 - -

30 50µ 6 200µ 1.5 0. 2 - 50-140 - - - - -

20 50µ 6 80µ 1.5 0. 2 - 50-275 1.5 0.2 t0.7 - -

25 100µ 10 100µ 2 3 - 70-300 1.0 0.1 1.5 - -

30 50µ 6 20µ 1.5 0. 2 - 80 1.5 0.2 t0.7 - -

20 O. lm 4 I.Om 2 1 - 40-320 5 0.5 8 10 130 

20 O. lm 4 1.0m 2 1 - 40 -320 5 0.5 8 10 130 

20 O. lm 4 I.Om 2 1 - 40 -320 5 0.5 8 - -

20 O. lm 4 1.0m 2 1 - 40-320 5 0.5 8 - -

20 O. lm 4 1.0m 2 1 - 40-320 5 0.5 8 - -

20 O. lm 4 1.0m 2 1 - 40-320 5 0.5 8 - -

20 1.0µ 4 1.0µ 2 50m - 60 -320 10 50m 180 10 25 



N 
~ Type 

Number 

2SB544(Pl) 

2SB544(P2) 

258559 

258560 

258598 

25B633P 

25B634 

25B(\96 

258696K 

258697 

258697K 

258823 

25B914 

258915 

258916 

258920 

25B921 

258922 

258991 

25C60 

25C65Y 

25C423 

25C423® 

2SC424 

25C425 

25C426 

25C536 

"" " " c 
·;::: (1) 

c bl) 
0'" 
~7j 
·~'" Q"' 

Larger 

FP 

Larger 
FP 
Larger 
FP 

FP 

FP 

RE3 

Applications 

} Cassette Tape Recorder Power Amp, 
Electronic Governor, Driver 

LF Power Amp, Medium Speed Switching 

Audio Driver, General~purpose Amp 

Electronic Governor DC• DC Converter, 
lW Sound Output 

LF Power Amp, 25 to 35W Output 

LFPower Amp 

LFPower Amp 

LFPower Amp 

LFPower Amp 

LFPower Amp 

LF Power Amp, 60W Output 

Various Drivers 

Various Drivers 

Various Drivers 

High Current Switching 

High Current Switching 

High Current Switching 

Color TV Ver., Sound Output 

TV Sync Separation 

TV Video Output, HF Amp 

HF, LF Amp, Switching 

Switching, Amp 

General·purpose Amp, Switching 

General-purpose Amp, Switching 

General-purpose Amp, Switching 

Small Signal, General-purpose Amp 

= " ~ " E 
" " " 0 .-'S 

"' 1' 
" '" ~ u 

-
2SB544 
(MP) 

-

2SB559 2006 (TO!ai) 
2SB560 
(MP) 

2SB598 
(NP) 

-

-

20I6 

2SB816 -

2SB8I6 -

2SB8I7 20I7 

2SB8I7 20I7 

20IO 

2SB912 2017 

2SB883 2017 

2SB913 2017 

~OlOA 

~OlOA 

2022 

2581037 2013 

2SC536 -
(SP,NP) 

2SCI~ -

-

-

-

-

-

2SC536 -
(SP,NP) 

~ 
.Absolute Maximum Ratings/Ta=25°C 

" " Vn:o 2 Vrno VERO I, P, T, 
,;:; t Vern 

(max) 

S,EPL 25 25 5 1 1 I25 

S,EPL 25 25 5 I 1 I25 

S,EPL 60 50 5 0.7 0.75 I25 

S,EPL IOO 80 5 0. 7 0. 75 I25 

S,EPL 25 25 5 I 600rn I25 

S,EPL IOO 85 6 6 t5o I50 

S,EME I20 IOO 6 7 t60 I50 

S,EME I50 120 6 8 t8o I50 

S,EME I50 I40 6 8 t8o I50 

S,EME I60 I40 6 I2 tIOO I50 

S,EME I80 I60 6 I2 t IOO I50 

5, PL IOO 85 6 6 t40 I50 

S,EPL 70 60 6 10 t70 I50 

S,EPL 70 60 6 I5 t8o I50 

S,EPL 110 IOO 6 8 t70 150 

S,EPL 120 80 6 5 t30 I50 

S,EPL I20 80 6 7 t40 150 

S,EPL I20 80 6 I2 t8o 150 

S,TDP I80 I80 6 1.5 t 25 150 

G, AL 80 - 10 20m IOOm 85 

S, ME 150 tI50 4 50m 600m 150 (!k[l) 

S,EPL 40 - 5 300m 500m I75 

S,-EPL 40 20 4 300m 500m I75 

S,EPL 40 - 5 300m 200m 175 

S,EPL 20 - 5 300m 600rn I75 

S,EPL 20 - 5 300m 200m I75 

S,TDP 40 20 5 lOOm 200m I25 

Electrical Characteristics/Ta=25° C 
~ 

-t: 
'" 

I-- lrno I-- Imo hFF fr E 
f----, C.,1. " Vrn ~ 

V cB .max VER max Vn: I, f th re I, t fah v"" t c'" Vn: 

20 1.0µ 4 1.0µ 2 50m - 60-320 IO 50m I80 IO 25 

20 1.0µ 4 1.0µ 2 50m - 60-320 IO 50m I80 10 25 

20 1.0µ 4 !. 0µ 5 50m - 60-320 10 50m IOO IO I5 

20 1.0µ 4 1.0µ 5 50m - 60-320 IO 50m IOO IO I5 

20 1.0µ 4 1.0µ 2 50m - 60-320 10 50m I80 10 25 

40 O.Im 4 O.Im 5 I - 40-320 5 I I5 IO I50 

80 O.Im 4 O.lm 5 I - 40-320 5 I I5 - -

80 O.Im 4 O.Im 5 1 - 40-320 5 1 IS - -

80 O.Im 4 O.Im 5 1 - 40-320 5 1 I5 - -

80 O.lm 4 O.Im 5 1 - 40-320 5 I I5 - -

80 O.Im 4 O.Im 5 I - 40-320 5 1 I5 - -

40 O.Im 4 O.Im 5 1 - 60-200 5 I I5 IO I50 

40 O.Im 5 3m 2 5 - 5000 5 5 20 - -

40 O.lm 5 3m 2 7 - 5000 5 7 20 - -

80 O.lm 5 3m 3 4 - 4000 5 4 20 - -

80 0.lm 4 O.lm 2 1 - 70-280 5 1 20 - -

80 0.lm 4 O.Im 2 1 - 70-280 5 1 20 - -

80 O.lm 4 O.lm 2 1 - 70-280 5 1 20 - -

80 10µ 4 10µ 5 0.3 - 40-200 5 lOOm 8 - -

20 I5µ 6 15µ 6 lm lk t 50 6 lm t 5 - -

150 15µ 4 10µ 20 Sm - 10-200 IO !Om 120 10 3.5 

35 lµ 4 Iµ 5 20m - 25-560 IO 20m 470 10 5 

35 0.1µ 3 O.Iµ 5 20m - 40-560 10 20m 470 10 5 

35 lµ 4 lµ 5 20m - 80 10 20m 500 - -

15 lµ 4 Iµ 5 20m - 25-560 10 20m 470 10 5 

I5 Iµ 4 Iµ 5 20m - 80 10 20m 500 - -

35 lµ 4 Iµ 6 lm - 40-850 6 lm I50 6 3.0 



N 
UI 

Type 
Number 

2SC536 

2SC.536(5: 

2SC536FP@ 

2SC537 

2SC537 

2SC544 

2SC545 

2SC614 

2SC6!4@ 

2SC615 

2SC6 !5(5: 

2SC668 

2SC674 

2SC674 

2SC674@ 

2SC693 

2SC693 

2SC693(5: 

2SC694 

2SC705 

2SC706 

2SC715 

2SC715~ 

2SC716 

2SC772 

2SC772® 

2SC858 

"' " " " ··a II) " .. 0 .. 

~~ 
-~ .. 
Clo.. 

FP 

RE3 

FP 

RE3 

FP 

RE3 

RE3 

RE3 

RE3 

FP 

RE3 

RE3 

RE3 

= " E 
Applications " <.> 

.!!l 
"' ~ 

Small Signal, General-purpose Amp 2SC536 
(SP,NP) 

Small Signal, General-purpose Amp 

Small Signal, General-purpose Amp 

2SC536 Small Signal, Genera11'urpose Amp 
(SP.NP) 

Small Signal, General-purpose Amp 2SC536 
(SP.NP) 

FM/AM HF Amp 2SC930 
(SP.NP) 

FM/AM HF Amp 2SC930 
(SP,NP) 

Transceiver Output, General-
purpose Amp 

General-purpose Amp 

Transceiver Output, General-
purpose Amp 

General-purpose Amp 

FM RF, Converter 

VHFRF Amp 2SC2999 

VHF RF Amp (Forward AGC) 

VHF Amp (Forward AGC) 

Small Signal, Low Noise Amp 2SC693 
(NP) 

Small Signal, Low Noise Amp 2SC693 
(NP) 

Small Signal, Low Noise Amp 

Low Noise Amp 2SC693 
(NP) 

UHFOSC 

VHF Amp 

LF Amp, Transceiver Output 2SC536 
(SP.NP) 

Switching, HF Amp 

LF Amp, Transceiver Output 2SC536 
(SP.NP) 

FM HF Amp, IF Amp 2SC930 
(SP.NP) 

HF Amp, Switching 

Small Signal, Low Noise Amp 2SC693 
(NP) 

" Absolute Maximum Ratings/Ta=25°C 

~ 12 
E 

0 <.> VcEO T; e Vrno Vrno I, P, ~ v.; t VcER 
(m) .. 

u 

- S, PL 40 30 5 IOOm 250m 125 

- S,TDP 40 30 4 IOOm 125in 125 

- S, PL 40 30 5 IOOm 200m 125 .. 
- S,TDP 20 - 5 IOOm 200m 125 

- S, PL 20 - 5 IOOm 200m 125 

- S,EPL 40 - 5 30m 125m 125 

- S,EPL 20 - 5 30m 125m 125 

- S,EPL 80 - 4 1.5 t7.5 175 

- S,EPL 80 40 4 1.5 t7.5 175 

- S,EPL 30 - 4 1.5 t7.5 175 

- S,EPL 30 20 4 1.5 t7.5 175 

- S,TDP 15 - 3 30m 120m 125 

2000B S,TDP 25 20 3 30m 150m 125 

- S,TDP 15 - 3 30m 120111' 125 

- S,TDP 30 20 3 30m 120m 125 

- S,TDP 40 - 5 50m IOOm 125 

- S, PL 40 30 5 50m IOOm 125 

- S,TDP 40 20 5 50m IOOm 125 

- S,TDP 40 - 5 50m IOOm 125 

- S,EPL 15 - 3 30m 120m 125 

- S,EPL 15 - 3 30m 120m 125 

- S,EPL 40 - 5 IOOm 125m 125 

- S,EPL 40 30 4 IOOm 125m 125 

- S,EPL 20 - 5 IOOm 125m 125 

- S,EPL 15 - 5 30m 120m 125 

- S,EPL 30 20 4 30m 120m 125 

- S,TDP 20 - 5 50m IOOm 125 

Electrical Characteristics/Ta=25°C 
~ 

~ 
E 

f--1 lceo t--i Imo hFE fr' 1--i Vrn c,,h ~ Jv ce max Vrn max Vo: I, f thr, I,. t£.b Vrn t c,. Vn: 

35 Iµ 4 Iµ 6 Im - 60-960 6 Im 100 6 3.5 

35 0.1µ 3 0.1µ 6 lm - 40-560 6 Im 150 6 3.0 

35 0.1µ 3 0.1µ 6 Im - 60-960 6 lm 100 6 3.5 

15 Iµ 4 Iµ 6 Im - 40-850 6 Im 150 6 3.0 

15 Iµ 4 Iµ 6 Im - 25-560 6 Im 150 6 4.0 

35 Iµ 4 Iµ 6 Im - 40-320 6 Im 350 6 1.7 

15 Iµ 4 Iµ 6 Im - 40-320 6 Im 350 6 1.7 

40 Iµ 3 0.5m 10 250m - 25-560 20 250m 200 20 12.5 

40 0.1µ 3 10µ 10 250m - 40-560 20 250m 200 20 12.5 

10 Iµ 3 0.5m 10 250m - 25-560 20 250m 200 20 12.5 

10 0.1µ 3 10µ 10 250m - 40-560 20 250m 200 20 12.5 

10 Iµ 3 Iµ 6 lm - 25-320 6 4m 600 6 t0.75 

10 Iµ 3 Iµ 6 Im - 40-320 6 4m 600 6 t0.75 

10 Iµ 3 Iµ 6 Im - 25-320 6 4m 600 6 t0.75 

25 0.1µ 2 0.1µ 6 lm - 60 6 lm 700 6 1.1 

35 Iµ 4 Iµ 6 Im - 100-850 6 lm 150 6 3.0 

35 Iµ 4 Iµ 6 Im - 160-960 6 Im 100 6 3.5 

35 0.1µ 4 0.1µ 6 Im - 160-850 6 Im 150 6 3.0 

35 Iµ 4 Iµ 6 lm - 100-560 6 2m 230 6 3.0 

10 lµ 3 Iµ 6 lm - 25-320 6 lm 700 6 t0.95 

10 Iµ 3 Iµ 6 Im - 80 6 Im 800 - -

35 lµ 4 lµ 6 lm - 25-560 6 2m 200 6 3.0 

35 0.1µ 3 0.1µ I !Om - 40-560 6 Im 150 6 3.0 

15 Iµ 4 Iµ 6 lm - 25-560 6 2m 200 6 3.0 

10 Iµ 4 Iµ 6 Im - 25-320 6 Im 350 6 tl.O 

35 0.1µ 3 0.1µ 6 Im - 50 6 Im 350 6 t 1.0 

15 Iµ 4 Iµ 6 lm - 100-850 6 Im 150 6 3.0 



N 
0) Type 

Number 

2SC8S8 

2SC859 

2SC860 

2SC875 

2SC875@ 

2SC876 

2SC87(J(S) 

2SC927 

2SC928 

2SC928(S) 

2SC929 

2SC92~ 

2SC929 

2SC929 

2SC930 

2SC931 

2SC931Z 

2SC932 

2SC933 

2SC933 

2SC934 

2SC934 

2SC934 

2SC972 

2SCI024 

2SCI025 

2SCI027 

"" "' = c 
·.::::: ~ c b/J 
0"' 

"""' ~" 
·~"' Oo.. 

FP 

RE3 

RE3 

SP 

NP 

RE3 

104 

FP 

'104 

FP 

NP 

" "' e 
Applications "' " ~ 

"" "' <>:: 

Small Signal, Low Noise Amp 2SC693 
(NP) 

Low Noise Amp 
2SC693 
(NP) 

UHFOSC 

Low Noise Amp 2SD438 

Switching, LF Amp 

LF Amp 2SD438 

Switching, LF Amp 

VHF RF Amp with AGC 

VHF RF Amp with AGC 

VHF RF. IF Amp 

AM Converter, FM RF, IF Amp 

AM Converter, FM RF, IF Amp 

AM Converter, FM RF, IF Amp 2SC2839 

AM Converter, FM RF, IF Amp 2SC2839 

AM Converter, FM RF, IF Amp 2SC930 
(SP,NPI 

High Power Amp Output Stage 2SD330 
(T0220AB) 

High Power Switching 2SD330 
!T0220ABI 

High Power Amp Output Stage 2SD330 
(T0220AB) 

LF Amp, Transceiver Output 

LF Amp, Transceiver Output 

LF Amp, Transceiver Output 

LF Amp, Transceiver Output 

LF Amp, Transceiver Output 

LF Amp 

High Power Amp Output Stage 

TV Hori., Ver. Output 

TV Hori. Output Stage 

"' Absolute Maximum Ratings/Ta=25°C c 

~ i: 
E 0 " VcEo T; 

~ 5 Vrno Vrno I,. P, 
"' t VcEH 

(ma<) 

"' u 

- S, PL 20 - 5 SOm JOOm 125 

- S,TDP 20 - 5 SOm JOOm 125 

- S,EPL 15 - 3 30m 180m 125 

- S,TDP 75 75 5 200m SOOm 150 

- S,TDP 75 75 5 200m 500m 150 

- S,TDP 50 50 5 200m 500m 150 

- S,TDP 50 50 5 200m 500m 150 

- S,TDP 30 25 3 20m JSOm 150 

- S,TDP 30 15 3 20m 150m 150 

- S,TDP 30 15 3 20m JSOm 150 

- S,EPL 15 JO 5 30m 120m 125 

- S,EPL 30 20 4 30m 120m 125 

20008 S,EPL 30 20 5 30m 250m 125 

2003A S,EPL 30 20 5 30m 250m 125 

- S,EPL 15 JO 5 30m 120m 125 

- S,TME 50 50 4 3 t JO 125 

- S,TME 50 50 4 3 t JO 125 

- S,TME 30 20 4 3 t 10 125 

- S,EPL 50 30 5 300m 200m 125 

- S,EPL 50 30 5 300m 200m 125 

- S,EPL 20 15 5 300m 200m 125 

- S,EPL 20 15 5 300m 300m 125 

2003 S,EPL 20 15 5 300m 300m 125 

- S,EPL 70 70 5 400m 600m 150 

- S,TME 60 50 4 3 t 25 150 

- S,TME 200 120 6 3 t 25 150 

- S,ME 250 80 5 6 t 50 150 

Electrical Characteristics/Ta=25°C 
t< 
i.· 

r---, Imo t-----; Imo hn: fr !-- ~ cob Vrn 
V CB max Vrn max Vo: I, f th,, I, tfah VCB t c,. <>:: Vu: 

15 Iµ 4 Jµ 6 Im - 100-850 6 Im 150 6 4.0 

15 Iµ 4 Iµ 6 Im - 100-560 6 2m 230 6 3.0 

10 Iµ 3 Iµ 6 Im 40-200 6 Im 700 6 to. 7 
:With 

-
RlAfin 

40 10µ 3 10µ 6 SOm - 40-320 6 !Om 170 6 5 

40 0. Iµ 4 0.1µ 6 SOm - 40-320 6 !Om 170 6 5 

40 10µ 3 10µ 6 SOm - 40-320 6 !Om 170 6 5 

40 0.1µ 4 O. lµ 6 50m - 40-320 6 !Om 170 6 5 

25 Iµ 3 Iµ 6 Im - 25-200 6 3m 500 6 t0.45 

25 Iµ 3 Iµ 6 Im - 25-200 6 3m 500 6 t0.45 

JO 0. Iµ 2 0.5µ 6 Im - 25-200 6 3m 500 6 t0.45 

10 Iµ 4 Iµ 6 Im - 40-320 6 Im 300 6 tJ.J 

JO 0. Iµ 3 0.5µ 6 Im - 25-320 6 Im 300 6 tJ.J 

10 !µ 4 Iµ 6 Im - 40-200 6 Im 300 6 t< 1.6 

JO Iµ 4 Iµ 6 Im - 40-200 6 Im 300 6 t!.3 

JO lµ 4 Iµ 6 Im - 25-320 6 Im 300 6 tJ.J 

20 50µ 3 Im 2 I - 25-200 5 0.5 120 5 JOO 

20 50µ 3 Im 2 I - 25-200 5 0. 5 8 5 100 

20 50µ 3 Im 2 I - 25-200 5 0.5 120 5 100 

45 Iµ 4 Iµ 5 20m - 40-560 10 20m 500 10 5 

45 Iµ 4 Iµ 5 20m - 40-560 - - - - -

15 Iµ 4 Iµ 5 20m - 40-560 JO 20m 500 - 5 

15 Iµ 4 Iµ 5 20m - 40-560 - - - - -

15 Iµ 4 Iµ 5 20m - 40-560 - - - - -

70 10µ 5 10µ 4 0. 2 - 40-200 4 !Om 80 - -

55 Im 3 Im 2 I - 25-200 - - - - -

180 Im 5 Sm 2 0. 5 - 40-320 5 0. 5 8 - -

30 Im (5) (Im) 2 5 - >9 - - - - -



N 
-...... 

Type 
Number 

2SCI035 

2SCI036 

2SC1045 

2SCI04s@ 

2SCI046 

2SCJ04fi5) 

2SCI048 

2SCI048]) 

2SCI050 

2SCI051 

2SCI051L 

2SCll75 

2SCll75 

2SCll7s@ 

2SCll80 

2SCll81 

2SCll82 

2SCl235 

2SCl284 

2SC!285 

2SCl28s@ 

2SC!293 

2SC!293 

2SCl295 

2SC1296 

2SCI308 

2SC1570 

1l 
a .,, " 
SE 
/ll u 
·~"' Ao.. 

FP 

FP 

NP 

FP 

FP 

Applications 

UHF RF, Converter 

UHF RF. Converter 

Line Operate. Ver. Output Stage, 
High Voltage Power Amp 

Switching, High Voltage Power Amp 

Line Operate, Hori. Output Stage, 
High Voltage Power Amp 

Switching, Hori. Output Stage, 
High Voltage Power Amp 

Video Output, Chroma Output 

High Voltage Switching, Video, 
Chroma Output 

TV Sound Output, Power Supply 
Control 

LFPower Amp 

LFPower Amp 

LFPower Amp 

LF Small Signal Amp 

LF Small Signal Amp 

UHF RF Amp 

Video IF Amp (Last Stage) 

Video IF Amp (Last Stage) 

Color TV Video Output 

UHF,VHFOSC 

HF Amp 

LF Small Signal Amp 

TV Video IF Amp 

Video IF Amp (Last Stage) 

TV Hori. Def. Output 

16" to 18" Color TV Hori. Def. 
Output 

20" Color TV Hori. Output 

Very Low Noise LF Amp 

c " = " = e ;; 
" " 0 

..!! 1l 0. 

"' ~ u 

-

-

-

-

-

-

2SC1756 -

-

2SD1401 -

2SC3088 -

2SC3088 -

2SC2274 2003A 

-

-

-

-

-

2SC1755 -

-

2SCS36 
(SP,NP) 

-

-

- 2003A 

-

2501400 2017 

-

2SD1402 2017 

2SC1570 
(NP) -

" 
Absolute Maximum Ratings/Ta=25°C 

;; 

" VCEO T, g 
Vrno VEBO I, P, .;:; t Vern 

(max) 

S,,TDP 30 15 3 20m 150m 125 

S,TDP 30 15 3 20m 150m 125 

S,TDP 1000 550 5 1 t25 125 

S,TDP 1000 500 5 1 t25 125 

S,TDP 1000 400 6 3 t2S 12S 

S,TDP 1000 400 6 3 t2S 12S 

S, ME 200 200 6 SOm 600m lSO 

S, ME 200 200 6 SOm 600m 150 

S,TME 300 300 6 1 t40 lSO 

S,TME lSO 100 6 7 t60 lSO 

S,TME 100 80 6 7 t60 lSO 

S,TDP so so 5 200m 400m 12S 

S,TDP so so 5 200m 400m 12S 

S,TDP so 50 5 200m 300m 125 

S,TDP 30 20 3 20m lSOm lSO 

S,EPL 40 40 3 50m 300m 12S 

S,EPL 2S 2S 3 SOm 300m 12S 

S,TDP 300 300 4 lOOm t6.5 150 

S,EPL 30 20 3 SOm 200m 12S 

S,EPL 40 30 s lOOm 200m 12S 

S,EPL SS so s lOOm 200m 12S 

S,EPL 2S 25 3 SOm 300m 125 

S,EPL 2S 2S 3 SOm 300m 125 

S,TME 1000 3SO 7 2 t40 lSO 

S,TDP 1300 400 6 s tso lSO 

S,TME 1500 400 6 7 tso lSO 

S,EPL 5S so 5 lOOm 200m 12S 

Electrical Characteristics/Ta=25°C 
~ 

~ e 
1--i Imo f---i [EBo hn: IT 1--1 cob " Vrn i.: 
VCR max Vrn max Vn: I, f th,, I, t f_a1, Vrn t c" Vo; 

25 lµ 3 lµ 6 lm - 40-200 6 3 >540 6 t0.45 1Tc=70'C 

25 lµ 3 lµ 6 lm - 40-200 6 3 >S40 6 t0.45 1Tc=70'C 

100 5µ - - 15 0.2 - 25-200 - - - - -

1000 lm (5) (lm) s 0. 2 - 2S-200 15 0.2 3 10 65 

100 Sµ - - s 2 - 4- 20 - - - - -

1000 lm (6) (lm) lS 0.2 - 8- 80 lS 0.2 2 - -

100 10µ - - 10 2Sm - 40-200 10 lOm 120 10 3.S 

100 lµ 5 lµ 10 2Sm - 40-320 10 lOm 120 10 3.S 

lSO lm 6 Sm S 300m - 40-320 s 300m s i - -

30 lm 6 Sm s 1 - 40-320 s 1 8 - -

30 Im 6 Sm 5 1 - 40-320 s 1 8 - -

40 10µ 3 10µ 6 SOm - 40-320 6 lOm 170 - -

40 10µ 3 10µ 6 SOm - 40-320 6 !Om 170 - -

40 0.1µ 4 0.1µ 6 50m - 40-320 6 lOm 170 - -

2S lµ 2 lµ 6 lm - 40-320 10 2m 800 10 to. 3 

3S lµ 2 lµ 6 lm - lS-120 6 lm 400 6 tl.O 

20 Iµ 2 lµ 6 lm - lS-120 6 lm 400 6 tl.O 

100 5µ 3.S lm 10 SOm - 30-160 30 20m 60 10 7 .s 

20 0.1µ 2 0.1µ 6 lm - 2S-200 6 lm 700 10 to. 92 

35 lµ 4 lµ 6 lm - 40-560 6 lm 140 6 3.0 

18 0.1µ 4 0.1µ I lOm - 60-S60 6 lm 140 6 2. 9 

20 lµ 2 lµ 6 lm - 15-120 6 Im 400 6 tl.3 

20 lµ 2 lµ 6 lm - lS-120 6 Im 400 6 tl.3 

100 O.lm 5 lm s 1. s - <13 - - - - -

100 100µ 5 lm s 3. s - 74 - - - - -

100 O.lm 5 lm s 4 - > 3 - - - - -

18 0.1µ 3 0.1µ 6 lm - 160-960 6 lm 100 6 3 



N co 
] 1j .S ., Absolute Maximum Ratings(Ia=25°C Electrical Characteristics/Ta=25°C ~ 
.s e +::: ~ ..1s1 

Type ;:; ~ Applications 8 6 ~ V . . T ~ 
Number §~ i ~ .5 Vceo t~o Vrno I, P, ,,..:.11t:-' IcBo I-- Imo hn: Vrn fr 1-- c.,, ,;i 

iS &! ,;i u "' CER 11v cH max VER max Vu: I, f t h1, Vu: I, t£., V cH t c,, 

2SCI57I FP Very Low Noise LF Amp 2r~~\l - S,EPL 40 3S S lOOm 200m 12S I8 0 .1µ 3 0. Iµ 6 Im - 160-960 6 lm 100 6 3 

2SCI57!L FP VeryLowNoiseLF Amp 2~~!§~lL - S,EPL 40 3S S IOOm 200m 12S 18 0.1µ 3 0.1µ 6 Im - 160-960 6 Im 100 6 3 

2SC2057 Color TV Video IF Amp = - S,TDP 30 2S 3 20m 2SOm 12S 2S 1µ 3 lµ 6 Im - 40-200 6 3m SOO 10 t0.6 

2SC2079 HF Power Amp 25C2314 2008 S,EPL 100 80 S 700m 1 12S 20 1µ 4 1µ S SOm - 60-320 IO SOm 100 10 10 

2SC2228 TVVideoOutput 25C2228A 2006 S,TDP 160 160 S SOm 7SOm 12S 160 1µ 5 lµ 10 !Om - 40-320 30 !Om >SO 10 <4.0 

2SC2363 LFPower Amp 25C2909 2003A S,EPL 120 100 S SOm SOOm 12S 80 1µ 4 lµ 6 Im - 100-S60 6 Im I30 10 1.8 

2SC2375 LFPowerAmp 25C2910 2006A S,EPL ISO 120 S SOm 900m !SO 80 1µ 4 1µ 6 Im - 100-S60 6 lm 130 10 1.8 

2SC2441 LFPower Amp 25C2911 2009 S,EPL 180 160 S 80m 1 ISO 120 1µ 4 1µ S !Om - 60-320 10 !Om ISO 10 2. 7 

2SC3041 SwitchingRegulator 25C3040 2017 S,TDP SOO 400 7 8 f90 ISO 400 10µ 5 10µ S 0.8 - >IS 10 0.8 20 10 80 

2SC3043 Switching Regulator 25C3042 2017 S, TDP SOO 400 7 12 tl20 !SO 400 10µ 5 10µ S 1. 6 - >IS 10 1.6 20 10 160 

2SC3084 SwitchingRegulator 25C3083 2017 S,TDP SOO 400 7 6 f70 !SO 400 10µ 5 10µ S 0.4 - >IS 10 0.4 20 10 40 

2SC309I Switching Regulator 25C3088 2017 S, TDP 800 SOO 7 4 t70 !SO SOO 10µ 5 10µ S 0. 3 - > 10 10 0. 3 18 10 40 

2SC3092 Switching Regulator 25C3089 2017 S, TDP 800 SOO 7 7 f90 !SO SOO 10µ 5 10µ S 0. 6 - >IO 10 0. 6 18 10 80 

2SC3093 Switching Regulator 25C3090 2017 S, TDP 800 SOO 7 10 tl20 ISO SOO 10µ 5 10µ S J. 2 - > 10 10 1.2 18 10 160 

2SC3094 SwitchingRegu!ator - 2017 S,TDP 800 SOO 7 20 tl60 ISO 400 10µ 5 10µ 5 2.4 - >15 10 2.4 18 10 320 

2SC3154 SwitchingRegulator 25C3151 2017 S,TDP 900 800 7 1.5 f70 ISO 800 10µ 5 10µ 5 0.1 - >IO IO 0.1 IS 10 30 

25C3I55 Switching Regulator 25C3152 2017 S, TDP 900 800 7 3 t90 150 800 10µ 5 10µ 5 0. 2 - > 10 10 0. 2 15 10 60 

2SC3IS6 switching Regulator 2SC3153 2017 S, TDP 900 800 7 6 tl20 ISO 800 IOµ 5 10µ 5 0. 4 - > 10 10 0. 4 IS 10 120 

2SD24 LineOperateLFPowerAmp - S, ME 55 SO 5 lOOm 200m 125 18 0.1µ 5 0.1µ 6 Im - 100-8SO 6 Im 140 6 3.0 

25024@ LFHighVoltageAmp - S, ME 300 ( 2 .~~~~ 4 lOOm ! 6.0 110 100 Iµ 2 100µ 10 SOm - 60 30 20m 25 10 17 !Tc=70'C 

2SD24Y LineOperateLFPowerAmp - S,TME 300 ( 2 J~~ 4 lSOm ! 6.5 ISO 100 1.5µ 4 100µ 10 SOm - 30-2SO 30 20m 8 10 12 !Tc=70'C 

25D24Y@ HighVoltageLFPowerAmp - S,TME 300 300 4 150m ! 6.5 150 100 Iµ 4 100µ 10 SOm - 30-250 30 20m 8 10 12 !Tc=70'C 

25030 LFPower Amp - G, AL 25 - 12 200m J.300m 85 20 15µ 6 12µ 1.5 100m - 67-27S 6 Im tJ - - : With 
RIAfm 

2SD3o@ LFPowerAmp - G, AL 40 2S 12 200m J.300m 8S 30 ISµ 6 ISµ 1.S 0.1 - 100 6 Im fl - - :With 
tuo ruA~ 

25067 LFPower Amp - S, ME 120 (lOOQ) 5 S fSO ISO 100 Sm 4 Sm 5 I - 25-200 5 1 100 5 150 

t7S 25068 LFPowerAmp - S, ME 75 (lOOQ) 5 5 tSO 150 60 Sm 4 Sm 5 I - 50-200 5 I 100 5 150 
t2s 25072 LFPowerAmp - G, AL 25 (lOOQ) 6 600m t720m 8S 20 2Sµ 4 2Sµ 1 0.2 - 50-275 ] 0.2 t0.75 - -



N 
(0 

Type 
Number 

2SD72~ 

2SDl86 

2SDl87 

2SDl87~ 

2SD313 

2SD314 

2SD315 

2SD320 

2SD32.5 

2SD330 

2SD331 

2SD332 

2SD348 

2SD353 

2SD368 

2SD386 

2SD386A 

2SD387 

2SD387A 

2SD400 

2SD400(Pl) 

2SD400(P2) 

2SD416 

2SD437 

2SD437W 

2SD439 

2SD575 

"" " ;:s 

"' ·.::: Q,) 

"' bO 0" 

""" ~" ·-" o ... 

Old 
T022cJ 

Old 
T0220 

Old I 

T02201 

Old 
T02W 

Old 
T0220 

Old 
T0220 
Old 
T0220. 

Old 
T0220 
Old 
T02201 
Larger 
FP 
Larger' 
pp· 
Larger 
FP 

Larger. 
FP 

= " s 
Applications " " .s 

"' ~ 

LF Power Amp 

LF Small Signal Amp 

LFPower Amp 

LFPower Amp 

LFPower Amp 2SD313 
(T0220ABI 

LFPower Amp 2SD314 
IT0220AAI 

LFPower Amp 

Color TV Power Supply Control 

2SD325 LFPower Amp 
IT0220ABl 

LF High Power Amp 2SD330 
IT0220ABI 

LF High' Power Amp 2SD331 
IT0220AA) 

LFPower Amp 

20" 110° TV Hori. Def. Output 2801403 

20" 110° TV Ver. Output 2SD386 

20" Color TV Hori. Output 

TV Ver. Output 2SD386 
(T0220ABI 

TV Ver. Output 2SD386A 
(T0220ABl 

TV Ver. Output . 2SD387 
'(T0220AA 

TV Ver. Output 2SD387A 
(T0220Al\) 

Cassette Tape Recorder Power 2SD400 
Amp, Electronic Governor (MP) 
Cassette Tape Recorder Power 
Amp, Electronic Governor 
Cassette Tape Recorder Power 
Amp, Electronic Governor 

20" 110° Hori. Def. Output 

Switching Regulator, Igniter 

High Voltage, Medium Speed 
Switching Regulator 
LF Power ·Amp, Medium Speed 2SD439 
Switching (T0!.3il 
Color TV Hori. Output 2SD1400 

" Absolute Maximum Ratings/Ta=25°C :E ~ = t) 0 Vn:o 5 Vnw VEIH> 
T, i.l I, P, 

tVcrn 
(max) 

" "' u 

- G, AL 40 2S 6 600m t720m 8S 

- G, AL 2S - 12 lSOm 200m 8S 

- G, AL 2S - 12 lSOm 200m 8S 

- G, AL 40 2S 12 lSOm 200m 8S 

- S,TDP 60 60 s 3 t30 lSO 

- S,TDP 60 60 s 3 t30 lSO 

- S, ME 60 60 s 4 t35 150 

- S,TDP 300 230 6 2 tso lSO 

- S,TDP 3S 3S s 1.S tlO 150 

- S,TDP 50 so s 2 t20 150 

- S,TDP 50 50 s 2 t20 lSO 

2016 S, DJ 130 100 10 7 t65 150 

2017 S,TME lSOO 400 6 7 tso lSO 

- S,TME lSO lSO 6 2 t60 lSO 

- S,TDP 1300 400 6 7 t50 150 

- S,TDP 200 120 6 3 t2S 150 

- S,TDP 200 lSO 6 2 t2S 150 

- S,TDP 200 120 6 3 t2S 150 

- S,TDP 200 lSO 6 2 t2S 150 

- S,EPL 25 25 s 1 750m 12S 

- S,EPL 2S 25 s 1 1 12S 

- S,EPL 25 25 5 1 1 12S 

- S,TDP 1500 400 6 7 t5o 150 

- S,TME 600 400 6 10 t8o 150 

2017 S,TME 500 3SO 6 10 t80 lSO 

- S,EPL 60 so s 0. 7 750m 125 

2017 S,TME 1400 600 5 2.S t5o 150 

Electrical Characteristics/Ta=25°C 
~ 

~ s 
1---i Imo t-----ilrno hn: h t-----i C.,1, ~ Vrn 
VrB max VEll max Vn: I, f th,,. !,. t 1 ... Vrn t c,.. Vn: 

130 30,, 6 2QI' 1 0.2 - 100 1 0.2 t0.7S - -

20 1s,, 6 12,, 6 lm 1k t 120 6 lm t 1 - -

20 1s,, 6 121' 1.S 30m - S0-220 6 lm t 1 - -

30 1s,, 6 1s,, 1.5 30m - 100 6 lm t 1 - -

20 O.lm 4 lm 2 1 - 40-320 s o.s· 8 10 6S 

120 O.lm 4 lm 2 1 - 40-320 s O.S 8 10 6S 

20 O.lm 4 lm 2 1 - 40-320 s O.S 8 - -

100 O.lm s lm lS 1 - 10-SO - - - - -

20 O.lm 4 lm 2 1 - 40-320 s O.S 8 - -

20 O.lm 4 lm 2 1 - 40-320 s O.S 8 - -

20 O.lm 4 lm 2 1 - 40-320 5 o.s 8 - -

50 lm . 5 5m s 1 - 40-200 - - - - -
1000 O.lm 6 lm s s - >4.5 - - - - -

30 10µ 6 lm s 0.1 - >40 s 1 8 - -

100 O.lm s lm s 4 - 75 - - - - -

180 lm 5 Sm 2 O.S - 40-320 5 0.5 8 - -

180 lm s Sm 2 o.s - 40-320 s o.s 8 - -

180 lm 5 Sm 2 o.s - 40-320 s o.s 8 - -

180 lm s Sm 2 o.s - 40-320 s 0.5 8 - -

20 1.01' 4 1.0µ 2 50m - 60-320 10 50m 180 10 lS 

20 1.0µ 4 1.0µ 2 50m - 60-320 10 50m 180 10 15 With Pl fin 

20 1.01' 4 1.01' 2 SOm - 60-320 10 50m H!O 10 lS WithP2 fin 

100 O.lm 6 lm s s. 5 - >3.S - - - - -

400 O.lm 6 O.lm s 6 - >7 5 0.5 2.S - -

300 O.lm 5 O.lm 5 2 - 25-200 s o.s 2.S 5 280 

20 1.0µ 4 1.0µ 5 50m - 60-320 10 50m 100 10 10 

1000 so,, s Sm s 2 - > 2.5 - - - - -



w 
0 Type 

Number 

25D613P 

25D616 

25D621 

25D626 

25D627 

25D732 

25D732K 

2SD733 

25D733K 

250761 

25!)838 

250903 

250904 

250978 

250979 

250993 

250994 

250995 

25DI059 

2501231 

2501232 

25Dl233 

25Dl236 

25Dl237 

2501238 

25Dl371 

2501372 

"' " = = -.:::: Q,) 

§! 
;l c; 
·~"' 
i=l"'' 

= " ~ " Ei = 4.pplications !l 0 -a iM 
" .. 
"" 

u 

LF Powor Amp, 25 to 35W Output -

LFPower Amp -

TV Very High Voltage Hori. Ou.tput 2017 

Electronic Ignition System 2017 

Small Aperture Color TV Hori. 2SDl400 2017 Output 

LFPower Amp 2801046 -

LFPower Amp 2SDI046 -

LFPowerAmp 2SDI047 2017 

LFPower Amp 2SDI047 2017 

Color TV Ver., Sound Output 2501459 2013 

Very High Voltage Hori. Output 2017. 

Color TV Hori. Output 2SDl398 2017 

Color TV Hori. Output 2SDl398 2017 

High Voltage Switching 2010A 

High Voltage Switching 2022 

Color TV Hori. Output 2SDl396 2017 

Color TV Hori. Output 2SDl399 2017 

Color TV Hori. Output 20I7 

LF Power Amp, 25W Output 2010 

Various Drivers 2SD1229 2017 

Various Drivers 2501193 2017 

Various Drivers 2801230 2017 

High Current Switching 2010A 

High Current Switching 2010A 

High Current Switching 2022 

Power Supply Output 2010A 

Power Supply Output 2010A 

e Absolute Maximum Ratings(fa=25°C 

3 
" Vern = Ti M Veno V F.80 I, P, (,..) ;;; f VcER -

S,EPL 100 85 6 6 t50 150 

S,EME 120 IOO 6 7 t60 150 

S,TME 2500 900 6 3 t50 150 

S, TD 600 350 6 6 tao 150 

S, TD 1500 600 6 3 t50 150 

S,EME 150 120 6 8 tao 150 

S,EME 150 140 6 8 tao 150 

S,EME 160 140 6 12 tIOO 150 

S,EME 1ao 160 6 12 tIOO 150 

S,TDP 180 1ao 6 1.5 t20 150 

S, TD 2500 900 6 3 t50 150 

S,TME 1500 600 6 7 t50 150 

S,TME 1500 600 6 7 t5o 150 

S,TDP 450 350 6 5 t40 150 

S,TDP 450 350 6 10 tIOO 150 

S,TDP 1500 600 6 3 t50 150 

S,TDP 1500 600 6 8 t5o 150 

S,TDP 2500 900 6 3 t5o I50 

S,PL 100 85 6 6 t40 150 

S,EPL 70 60 6 10 t70 150 

S,EPL 70 60 6 15 tao 150 

S,EPL 110 100 6 8 t70 150 

S,EPL 120 ao 6 5 t30 150 

S,EPL 120 80 6 7 t40 150 

S,EPL 120 80 6 12 t8o I50 

S,TDP 300 300 7 2 t40 150 

S,TDP 300 300 7 4 t5o 150 

Electrical Characteristics(fa=25°C .g 
"' Ei 

II--- lcno 1--- !Eno hn: VCH IT f-- cob " 
V cs max Vrn max Vu: I, f th,, I, tf., VCR t c" "" Vo: 

40 O.lm 4 O.lm 5 I - 40-320 5 I 15 10 110 

ao O.lm 4 O.lm 5 I - 40-320 5 I 15 - -

llro 50µ 6 Im 10 1.5 - >3 - - - - -

350 O.Im - - 2 3.5 - >300 - - - - -

!(XX) 50µ 6 Im 10 2 - 5-25 - - - - -

ao O.lm 4 0.lm 5 I - 40-320 5 I I5 - -

ao O.lm 4 0.lm 5 I - 40-320 5 I 15 - -

80 0.lm 4 O.lm 5 I - 40-320 5 I 15 - -

ao 0.lm 4 O.lm 5 I - 40-320 5 1 15 - -

ao 10µ 4 10µ 5 0.3 - 40-200 - - - - -

llro 50µ 6 Im 10 1.5 - 3-15 - - - - -

!fro Im 4 IOOm 5 4 - 5-11. 5 - - - - -

!fro Im 4 IOOm 5 3 - 4-10 - - - - -

450 0.5m 4 !Om 2 3 - :?JOO - - - - -

450 0.5m 4 20m 2 4 - >200 - - - - -

lfOO Im 4 133m 5 2 - 3-15 - - - - -

- - 4 130m 5 5 - 3-15 - - - - -

- - 4 130m 10 1.5 - 3-15 - - - - -

40 O.lm 4 O.lm 5 I - 60-200 5 I 15 10 150 

40 O.lm 5 3m 2 5 - 5000 5 5 20 - -

40 O.lm 5 3m 2 7 - 5000 5 7 20 - -

ao O.lm 5 3m 3 4 - 4000 5 4 20 - -

80 0.lm 4 O.lm 2 I - 70-280 5 I 20 - -

ao O.lm 4 O.Im 2 I - 70-280 5 I 20 - -

80 O.lm 4 O.lm 2 1 - 70-2ao 5 1 20 - -

200 100µ 7 100µ 5 0.3 - >35 10 0.3 5 - -

200 100µ 7 100µ 5 1 - >35 10 I 5 - -



"' " " Absolute Maximum Ratings/Ta=25°C Electrical Characteristics/Ta=25°C " ~ " " ~ ~ Type 
c E :; ·.;:: Q) " 

P, 1~~1 
:;; c 00 Applications 8 0 t> Vn:o E Number 0"' ."! 5 """ 1' Ve Bo VERO I, t----i Imo f---i Imo hFF fr f---i c,,i-, " ~" '" Vrn ~ ·-"' " "' "' t Ve ER V cB max V EH max VcF I, f thr, I, t 1., Vrn t c" Cl"" ~ u Vn: 

2SD!o73 Power Supply Output 2022 S,TDP 300 300 7 3 t 50 150 200 100µ 7 100µ 5 0.3 - >35 10 0.3 5 - -

FET (N Channel Field Effect Transistors) 

"' " " Absolute Maximum Ratings/Ta=25°C Electrical Characteristics/Ta=25° C " c 
" " "' " ~ Type c E ;:; ·.;::fl) 

Applications " B Vnss Vc1i~ Vcso k Pn T, lriss/VDs gm/Vns NF /V1Js, f :;; c 00 " 0 " •VcDo (ma:d E Number 0"' "' """ 0. 1' 5 " ~" " "' mA/V mS/V dB/V, Hz ~ ·-"' "' v A w ·c Cl"" ~ u v v 

2SK24 AF Small Signal Amp, AM RF Amp - S, N-J - 40 - !Om IOOm 125 0.6-24/10 7 /10 1.0/10, 1 k 

2SK25 FM RF Amp, MIX 2SK41 - S, N-J 18 18 18 !Om IOOm 125 0.6-24/10 6 /IO 2.5/10, IOOM (NP) 

2SK41 FP FM RF Amp, MIX 2SK41 - S, N-J - • 18 - !Om 200m 125 0.6-24/10 7 /10 3. 5max/10, lOOM (NP) 

2SK44 RE3 Capacitor Microphone - S, N-J 20 20 - !Om lOOm 125 0.06-3.0/10 2 /10 -

2SK44 SP Capacitor Microphone 2SK304 2001B S, N-J 20 20 - !Om !OOm 125 0.06-3.0/10 2 /10 -

2SK331 Capacitor Microphone 2SK597 2026 S, N-J - • 20 - !Om IOOm 125 0.06-1..5/10 - -

2SK336 Analog Switch 2SK583 2005A S, N-J - - - - 600m 125 < 1 µA/20 - -

3SKI08 HF Amp - 2031A S, N-J - - - - 250m 125 - - 1.8/10, IOOM 

w 
..a 



•aUICK SELECTION GUIDE 

w 
.._' CP TYPE TRANSISTORS DP TYPE TRANSISTORS SP TYPE TRANSISTORS 
•- •SPA TYPE 

~ 12 15 16 20 25 30 40 50 80 160 12 20 40 50 80 120 15 20 25 30 40 50 ~ 
5 K545 5 

K436 K242 K303 K283 K377 K332 K333 K427e K44 K304 K546 
K443 K334 K444e K 156 

K212 

10 II II IK3151 10 
K376 
K404 

20 T I K543 I I I I I I J ~~~ I 20 01161[ T~i:: • JSK101 • • • - ~;;;' 
30 I I I C2814 C2839I 30 

C3142 C2999 
C2840 

A1239 

50 I 11 1A1240 11 50 C3066 
C3067 

A1257 
80 I c 3143 I 80 

A1341 A608 Al345e 
A1342 C536 Al346e 
A1343 Al347e 
A1344 A134Be 

JOO I lc3395 C3399e 1 JOO 
C3396 C3400e 
C3397 C340l e 
~~ ~· 
A 1179 A 1237 C2960 
A1252 A1238 
A1331 C3064 

150 I c2812 c 30651 I II I I I I I I 150 

C3134 
C3361 

- - - -- ----- [A1253l 

200 II II [A1317[ 200 
C3135 
C3330 

300 I I I C3576 300 

T T A1338 A1339 
5oo C3392 C3393 5oo 

8815 8808 
700 I I 01048 01012 I 700 

Note: "2S" in Type Nos. is omitted (except 3SK type). For FET's, VGDO· VGDS· Voss replace VcEO and IG replaces le. The same shall apply hereinafter. 
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~ ) 

) 

10 

30 

50 

70 

100 

150 

200 

300 

500 

700 

1000 

1200 

1500 

2000 

2500 

3000 

5000 

10 12 15 16 18 

K445 K41 
K493 

8893 

0879 

NP TYPE TRANSISTORS 

20 25 30 35 40 50 80 

K222 K223 

C930 
C2210 
C3000 
C693 A930 A929 

A608 C1571 A608K 
C536 C1571L A1420 

A1421 
A1422 
A1423 
C536K 
C1570 
C3653 
C3654 
C3655 
C3656 
A1246 
C2998 
C3114 

A1318 
C3069 
C3331 
C3382 
C3383 
K583 

C3068 
A984 A984K 
C2274 C2274K 

8698 8888 
0734 01111 

8598 
0545 

8926 
01246 

MP TYPE TRANSISTORS 

100 125 160 180 20 25 50 60 80 100 120 160 200 300 400 ~ ) 
IO 

l 30 

A1016 A1016K C2857 C3504 C2228Y C2228A 
C2362 C2362K 50 
C3495 

A1207 A1208 70 C2909 C2910 
A1370 A1371 
C3467 C2271 

C3468 

100 

150 

C3071 

200 

300 

500 

A1319 8560 700 
C3332 0438 

8544 8764 1000 
0400 0863 
C3070 1200 

8865 1500 
01153 
8892 2000 
01207 

8927 
2500 

01247 
8985 3000 
01347 

01145 5000 



~ PCP TYPE TRANSISTORS T0126 TYPE TRANSISTORS 

~rW?I I J J 1~ ~ 10 15 20 25 50 100 160 18 20 25 35 45 50 60 100 120 160 200 300 400 12~11 

A1352 A1353 

A1380 A1381 

A1406 C3417 
100 I I I I I I I II I I I I I I I I I IC3416 C3503 1 I 100 

C3502 

C3600 

A1415 A1209 A1210 
140 I I I C3645 C2911 C2912 1 I I 140 

150 I I IC3650 A1407 I I 150 
C3601 

C3651 A1404 C2621 
200 I I I I I I C3598 I I 200 

lft.1402 A 1405 
300 I I I I I I I II I C3596 C3599 1 I I I I 300 

C3595 A1403 
500 I I I I I I I C3597 I I I I 500 

811181 I A1418 A1248 
100 I I I I I I 100 

O 1618 C3648 . C3116 

81119 C2314 8631 B631K 
1000 I I I 101619 0600 0600KI I I I I 1000 

8559 
1200 I I I I 0439 I I I I 1200 

81126 0894 A1249 
1500 I I I I I I I I I 1500 

01626 C3117 

l l 181121J81123 8632 B632K 
2000 I · I I I I 2000 

01621 01623 0612 D612K 

:: I:: :::1 I I I I I I I I 8986 : : I I I : I I ::: 

::: I I 1016281 I I I II 108261 I I 1°1348
: : I : : ::: 



tT03PML TYPE 
T0220 TYPE TRANSISTORS T03PB TYPE TRANSISTORS ._ T03 TYPE 

r~ ~1 ~ 30 35 50 60 75 80 85 90 100 120 150 160 180 200 300 350 400 500 800 900 30 50 60 80 85 100 120 140 300 350 400 500 650 800 v ( i) 
0. 1 C3675 O. 1 

C1755 C3183 
0. 2 C1756 0. 2 

C1757 
0.3 C3676 0.3 
0.5 C3184 0.5 
1. 2 C3292 1. 2 

!. 5 g~i~ ~;~;~ ~i~ll gi;~ C3151 I. 5 
8514 0386A 
8515 0387A 

2 I I I c3293 I 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 
0330 
0331 
-- C3479 

C3483 

2.5 II 1g;!:;g1 2.5 
D1646t 

C3294 A1258 C2078 8884 0386 C3086 C3150 I I I I I I I I I I I I I I~~~~ 01394 8507 (Vm) 01194 0387 C3446 C3457 C3458 

3 1 ~i1~ C3749 I 3 
0313 
0314 
-- C3480 

C3484 

3.5 II 1g~;g;1 3.5 
D1650t 
D1664t 

4 1 l ] 8880 C3038 C3088 l 4 01190 C3448 
4. 5 _J :r J 01159 C345~ 4. 5 

8824 A1259 8920L 8885 C3087 C3481 
01060 A1289 01236L 01195 C3447 C3485 

5 I I I o1395 g~i~~ g;!~~I 5 
D1651t 
D1655t 

8633108231 II 187751 IC30831 IC3153 
0613 01150 0895 C3460 

C3482 
C3486 

6 II I C3642I 6 
01399 
01403 
01652+ 

8825 A1290 B~ C3189 C3173 C3175 C3039 8827 8776 C3089 DlS56t 
7 I 01061 ~:i~! 01237L C3589 g~~6 g~~; 01063 0896 g~~ I 7 

01191 

8 I ~,92~~ ~~1~~ ~,92~~ ~~di~ C3040 g~~~ 1 8 
A1291 8912 8887 C3277 C3090 

10 1 ~:2~~ 01m 01191 g~~;b I 10 
01192 

12 ~,92~~ ~~o~~ ~~o~~ ~~ffJ~i ~~dii c3042 g~~~ 12 
8829 8883 C3451 15 

"-' L 15 01065 01193 C3638 
Vtl r 8904 20 20 01213 U'I [ 25 C3085• C3455• 25 



RECOMMENDED BLOCK DIAGRAMS 

• TELEVISION DISPLAY 

• Color TV (18" to 20") 
r-----------

AF Output 

STK420/ 
STK4017 

·-------------------, 
I I 

Tuner I LA7520N I AF Output 

~ VIF·SIF r:-~>----------< LA4507 I 
STK4302S/ 
STK4101 IIS 

L_ _________ _ 

r------------, 
Power Reg : 

2SD1371 

Series Reg 
STK5600 Series 
STK7300 Series 
STK7610 Series 

L-------- - ___ _J 

• Color Display (9" to 14") 

R.G.B 
O>---------l Video Amp 

Sync Pulse Sync Sep/Del 

LA7850 

~ 

36 

STK7300( SW Reg) 
STK5600(Series Reg) 

~----~ 

r-------1 
I LA7620/21 I 
I I 
I Y ·chroma 

: Def 

I I 

: I 
~-------l 

Hor-Drive 

2SC2271 

Chroma Output 

2SC3417" 

2SC3417 

2SC3417 

r---------1 

I LA7830l* I 
: Vert Output : 

1 2SB1037 : 

2SD1459 

Hor-Output 

22' 2SD1398 
26' 2SD1399 

r---------------1 

Vert. Drive 

2SC2857 

Hor. Drive 

2SC2271 

1 Power Reg+ Audio Output : 
: STK561 Series 1 

r---------------J 
I Power Reg+ Vert Del : 
: STK571 Series : 
L---------------~ 

Chroma Output 

2SC3502 

2SC3502 

2SC3502 

Vert.Output 

2SB1037 

2SD1459 

Hor. Output 

Vee = lOOV : 2SC3481, 2SC3482 
Vee = 24V : 2SC3591 

* : Under development 

Vee= 24V: 2SC3176(With Damper Diode) 
Yee = 12V : 2SC3590, 2SC3589 
Vee= 12V: 2SC3174(With Damper Diode) 



• B/W TV (1 O" to 12") 

Tuner 

Series Reg 

STK5600 Series 
STK7300 Series 

VIF I AGC/DET 

LA7507 

SIF I AF Amp 

LA1365 

Sync/Def 

LA7806 

Hor. Drive 

2SC536 

AF Output 

2SD400 

2SB544 

Video Output 

2SC3467 

Vert. Output 

2SB632K 

2SD612K 

Hor. Output 

2SD1159 
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• FM TUNERS 

• Popular Type RF Amp 

2SC2999 

f SVC201 

• Middle-Grade Type ~-R_F_A_m_P_~ 
2SK212 or 
2SK315 

I SVC203 
SVC202-i SVC211SP 

• High-Grade Type RF Amp 

3SK107 

I 

SVC201 f 
osc 

2SC2839 

I SVC203 
SVC202 

osc i SVC211SP 

2SC2839 or 
2SC2999 

I I f SVC2LJSP SVC211SP f f SVC211SP OSC 

2SC2999 or 
2SC2839 

• AM TUNERS 

• Car Radio Use RF Amp 

2SK427 

f SVC321 

osc 
2SC2839 or 
2SC2210 

• Home Radio Use 

i SVC333 

osc 
2SC2839 or 
2SC2210 

38 

f SVC201 

I SVC203 
SVC202 f SVC211SP 

Mix 

2SC2839 

Mix 

2SC2999 

SVC203) SVC202 Low-voltage use 

SVC211SP High-voltage use 

Mix 

3SK107 

or LA1160(Balanced Mix+ IF 1 ) 

I SVC211SP 

f 
Mix 

2SC2839 or 
2SC2210 

f SVC321 

i SVC321 

Mix 

2SC2839 or 
2SC2210 

i SVC333 



• AUDIO AMP'S 

*Under development 
(a) Symmetrical Complementary Push-Pull AF OUT 

2SD734 or R L ~ 811 

0.2W AMP PREAMP AF AMP 25Dl012 
25C536 AUD 25C536 

(Vce=4.5V) 2SB69S or 
2SB80S 

SQ 
0.48W AMP q 2SD545 p (] ( Vcc=6.0V) I 2SC536 AUD I 25C536 

2SB59S 

SQ 
l.OW AMP q 2SD400 p (] (Vee=9.0V) I 2SC536 AUD I 2SD734 

2SB544 

411 
3.5W AMP q 2SD439 p (] I 2SC536 AUD I 2SD400 

(Vec=12V) 2SB559 

4'2 
4.5W AMP q 2SD612 p (] I 2SC536 AUD I 25D400 (Vee= 13.2V) 258632 

2SD612K or SQ 
6.0W AMP 2SD325 

(Vcc=24V) 2SC536 AUD 25D612K 
2SB632K or 
2SB511 

(b) Darlington Single Ended Push-Pull 
AF DRIVE AF OUT 

lOW AMP PREAMP AF AMP 2SC2274 2SD330 

(Vee=33V) 25C3065 2SA9S4 
2SA9S4 2SB514 

2SC2274 or 25D313 15W AMP 2SD43S 

( Vec=43V) 25C3065 25A9S4K 
2SA984 or 2SB507 2SB560 

25W AMP 2SA1017 or 25D43S 25D613 
2SC3067 

(Vec=±25V) 2SA1207 l* 
258560 258633 

35W AMP PREAMP 2SD600 25D895 2SA1017 or 
(Vee= ±25V) 2SC3067 2SA1207 

2SB631 2SB775 

40W AMP 2SA1017 or 2SD600 2SDS96 
2SC3067 (Vee= ±32V) 2SA1207 

2SB631 258776 

2SC3067 or 
45W AMP 2SK332 2SD600 25D1046 

25Al017 or 
(Vee= ±37V) 2SC3067 or 2SA1208 2SB631 2SB816 

2SK332 

2SC3067 or 
60W AMP 2SK332 2SA1019 or 

2SD600K 2SD1047 

(Vee=±41V) 25C3067 or 
2SA1208 25B631K 2SB817 

2SK332 

2SC3067 or 
SOW AMP 2SK332 25C2344 2SD1046 x 2 

2SA1047 or 
(Vcc=±47V) 2SC3067 or 

2SA!209 25Al01 l 2SB816 x 2 
25K332 

2SC3067 or 
lOOW AMP 2SK332 25Al047 or 

2SC2344 25Dl047 x 2 

(Vee= ±53V) 2SC3067 or 
2SA1209 25Al01 l 2SB817 x 2 

25K332 
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CASE OUTLINES AND ATTACHMENTS 

• All of Sanyo Transistor case outlines are illustrated. below. 

• All dimensions are in mm, and dimensions which are not followed by min. or max. are repre­

sented by typical values. 

• No printing is indicated. 

Case Outline-[20008] 
unit: mm 

2.0 r1 0.35 

rf~----6=~.., ~~ .b= '" LL ---- .f===l ::i 
I I -0.45 " I 
~ 3.0->-k-- 14. 0 -----1 

SANYO: SP B: Base 

C: Collector 
E: Emitter 

Case Outline-[2001 Bl 
unit: mm 

SANYO: SP 

Case Outline-[20028] 
unit: mm 2.0 

D: Drain 
G: Gate 
S: Source 

n o.35 

ff~E±.., 
~:~~f;: 
[LI------ I -0.45 I .. 1 · ..: 

~J.o...1--- 14.o 

SANYO: SP 

Case Outline-[2003A] 

unit: mm 

40 

JEDEC: T0-92 
EIAJ : SC-43 
SANYO: NP 

G:Gate 
S:Source 
D:Drain 

B. Base 
C. Collector 
E. Emitter 

Case Outline-[2005A] 
unit: mm 

JEDEC: T0-92 
EIAJ : SC-43 
SANYO: NP 

Case Outline-[2006A] 

unit:mm 

G: Gate 
S: Source 
D: Drain 

A 0.5 

m 1 [1~£ID L., -~ ~_J [j 
EIJIJ: SC-51 
SANYO:MP 

Case Outline-[2009] 

unit: mm 

JEDEC: T0-126 

Case Outline-[201 OA] 

unit: mm 

B: Base 
C: Collector 
E: Emitter 

B: Base 
C: Collector 
E: Emitter 

2.7 

~[lli 
I . 
I 

~~ k 
:7i ~18.0~ • 

E: Emitter 
C: Collector 
B: Base - JEDEC: T0-2201\B 

Ell\J SC-46 



CASE OUTLINES 

Case Outline-[2012] 

unit:mm F'6.i'5•1[ rp.,0 E;';i 

L o · 
- B 

~~ 
L.~2-=t 

Case Outline-[2013] 
unit: mm 

E: Emitter 
C: Collector 
B: Base 

JEDEC: T0-220AA 
EIAJ : sc-45 

E. Emitter 
JEDEC. T0-220 C. collector 

B. Base 

Case Out I ine-[2017] 
unit: mm 

EIAJ: 1'C'-3,TB-J 
JEnEC: T0-1 

Case Outline-[2018] ~ 
unit:mm 0, __ 11 r 

l"'i!-u.'... .lfi i-=-2.9 

Case Outline-[2019A] 
unit:mm 

2.0 

C': C'<•l ll'o:.:tor 
E: L:m1ttL•r 
B: flai:;e 

B: Base 
C: Collector 
E: Emitter 

SANYO: CP 

JEDEC: T0-92 
EIAJ : SC-43 
SANYO: NP 

D: Drain 
G: Gate 
S: Source 

Case Outline-[2021] 

"''mm d I l•·•• 
1 5 ~1.,.:ijJi I ~oa.., ~2.9~ ~1.1--I 

~ 
~ 

0.4 

Case Outline- [2022] 
unit:mm 

Case Outline-[2024] 

unit: mm s===fh o-
1 9!'.-u~ .Ill 
~2.9 

Case Outline-[2025] 
unit:mm 

Case Outline-(2026] 
unit: mm 

0.95 0.95 

G: Gate 
s: source 
D: Drain 

B: Base 

0.16 

er I ~0.1-1 
~1.1-..l 

S: Source 
G: Gate 
D: Drain 

SANYO: CP 

G: Gate 
s: Sourse 
o: Drain 

G: Gate 
o: Drain 
s: Source 
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Case Outline-[2027A] 
unit:mm 

Case Outline-[2028A] 
unit:mm 

D G 5 

~Gr[ijj1 

Case Outline-[2029A] 

unit: mm 

Case Outline-[2030A] 

unit:mm 

1.27 1.27 

~Iiw 

Case Outline-[2031A] 

unit: mm 

42 

1.2'7 1.27 

... 

CASE OUTLINES 

D: Drain 
G: Gate 
S: Source 

SANYO: DP6A 

D: Drain 
G: Gate 
S: Source 

SANYO: DP6B 

E: Emitter 
C: Collector 
B: Base 

SANYO:OP6B 

GI= Gatel 
s = souroe 
D : Drain 
G2; Gata2 

SANYO: DP4A 

Case Outline-[2033] 

unit:mm 

B: Base 
C: Collector· 
E: Emitter 

SANYO: SPA 

Case Outline-[2034] 
unit:mm z.z 

j>-+-·1·--1s.o--.. , tJ 
[CJIE3;;;;;5 M:Oiiiii: ~;a;;;;;;;:f =: ;;;;;H-1 ~ j! 

D: Drain °·4 

G: Gate 
S: source 

SANYO: SPA 

Case Outline-[2037] 
unit: mm 0.45 o.Js o.45 o.J 

~1===3--l,~ mo~ 
LJ 
2.2 

D: Drain 
G: Gate 
S: Sourse 

SANYO: SP' 

Case Outline-[2038] 
unit:mm rc"s~ 1.s 

I I ~uj ~ 

~~ 
~IQ 

E: Emitter 
C: Collector 
B: Base 

SANYO: PCP 

Case Outline-[2039] 

unit: mm 
3.5 20-'] 

E 00 ~ 
·--' "' 0 
• 8 ~ 
- "' I 

E: Emitter 
c: Collector 

::! . en rF=-=f=i.M._=.6== SANYO:T03PML 
w---=r--11 b B: Base 



CASE OUTLINES 

Case Outline-(0002] 

unit: mm 

7.0R 

IS-3M 2-4.2¢ 
IS-3MT 2-4.0¢ 

SANYO IS-3M, 3MT 

Case Outline-(0003] 

unit:mm 

6. 925R 

2-3. l ¢ 

SANYO IS-3MK 

Case Outline-(0004] 

unit: mm 

SANYO IS- 126 Mica 

Case Outline-(0005] 

unit: mm r-- 8:0 ----1 

0 

g Thickness 

' o-.o 

_g~ 

IS-3M 
0.05-0.10 

IS-3MT 
0.08-0. 13 

ll Thickness 
0.1 

: 0.075 

I 
0 

.;; 

J.
2 

" ><--------' r l 
4-!&B_ 

Thickness : o. 075 

SANYO IS-126A Mica 

Case Outline-(0006] 
unit: mm 4- o.sR 

Thickness : o.os~o. 1 
SANYO IS-20MA Mica 

Case Outline-[0007] 
a 3.6¢ 
~·13± 

unit: mm 
4-1.0R 

a. IS-313 
b. IS·313A 

.;, 

11 f-----1s.o-2.8>-
L_ - -22.0 Thickness 

SANYO 0.10-0.05 

Case Outline-[0008] 
unit: mm 

a.IS-3138 
b.15-3130 

a. 3.6¢ 

~ 

T 
; ~ J 
~~ 13.6 -1 Thickness 
f--- 17 ·8--------j 0.10-0.05 

SANYO 

Case Outline-(0009] 

unit:mm 

!~-:--;---
. -"'-"' ··. ·--·- '. 

L_ 
h' 

H 

SANYO Bush 

Case Outline-[0010] 

unit: mm 

'.~ I ===.--r 
D .2 ~ 1---1f_j 
hi J i-h2 

- H ~ 

SANYO Bush 

Case Outline-[0011] 

unit:mm 

~ 
_c 

l 

Bush 

H 

T 

UB 

~ 
D H ··l·· ,, '• 

90; <o 2010• 10; 159; 

90; " 20]2.6 3.0; 3.59; 

160; 68 15 33 3 o; l89jl 

@ 
I 

t f pC"'"~}" "' ---"' _, 

~~-oL-a.o_J 
JIS No.Bllll M3X0.5 
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CASE OUTLINES 

Case Outline-[0012] 
unit: mm 

@ t gr _;=~IPi<ch~~ '1 

JIS No. Bl 111 M3X0.5 

Case Outline-[0013] 
unit: mm 

JIS No.Billi M3X0.5 

Case Outline-[0014] 

unit: mm 

...._ --5. 5 -

JIS No. 81181 M3X0.5 

Case Outline-[0015] 

unit: mm 

---'2.0>----10.0-- .. ~ 

-'2. oi-----12. o ---i 

3.0¢>( Pitch o 5J 

') 
J 2.4 ~ 

JIS NOt B 1251 Spring washer (M31 

Case Outline-[0016] 

unit:mm 

JI S No. Bl 252 Flat washer 

44 

Case Outline-[0017] 

unit: mm 

JIS No.G3llll Rectangular washer 

Case Outline-[0018] 
unit: mm 

SANYO Lug J. 4 

Case Outline-(0019] 

unit: mm 

SANYO Lug 18\6 

a 9.5 + 
,b 8.7+ 

---14.0 

I g~ 

Thickness : o. 3 
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2. PRODUCT TYPES 

2.1 Product Types 

This HANDBOOK contains technical data on 
semiconductor devices available from Tokyo 
Sanyo Semiconductor Division as standard pro­
ducts and also on semiconductor devices being 
developed (as of January, 1985) for inclusion in 

our standard products. 
No technical data on custom-made semicon­

ductor devices or optional semiconductor devices 
are presented in this HANDBOOK. 

If the types or characteristics of semiconductor 
devices do not meet your requirements, you can 
ask consultation. We provide custom-made ver­

sions, new developments, and/or options of our 
semiconductor devices according to consultation. 

[Table 2.1 l Sanyo Semiconductor Device 
Numbering System 

Type Description Registered 
Number with 

LAXXXX Monolithic bipolar linear JC Sanyo 

LB XX XX Monolithic bipolar digital JC Sanyo 

LCXXXX Monolithic C-MOS IC Sanyo 

LDXXXX Thin film IC Sanyo 

LMXXXX Monolithic P-MOS IC Sanyo 

STKXXX Thick film JC Sanyo 

2SAXXX High frequency PNP transistor EJAJ 

2SBXXX Low frequency PN P transistor EJAJ 

2SCXXX High frequency NPN transistor EJAJ 

2SDXXX Low frequency N PN transistor EIAJ 

2SFXXXX Reverse blocking thyristor EJAJ 

2SJXX P-channel FET EJAJ 

2SKXX N-channel FET EJAJ 

2SMXXX Bidirectional thyristor EJAJ 

1SXXXX Diode EJAJ 

TSXXX S ii icon transistor Sanyo 

TGXXX Germanium transistor Sanyo 

DSXXX Silicon diode Sanyo 

DGXXX Germanium diode Sanyo 

szxx Reference diode Sanyo 

SZAXX Reference diode Sanyo 

SDTXXX Thermistor Sanyo 

2.2 Type Numbers 

Type numbers in Table 2.1 are roughly divided 
into two groups: EIAJ numbers and Sanyo num­
bers. 

(1) EIAJ (Electronic Industries Association of 
Japan) numbers __ 

These are serial numbers registered with the ====­
Electronic Industries Association of Japan. 

We use EIAJ numbers for discrete transistors 
only. Some numbers may be followed by A, B, C, 
etc. to classify the characteristic. 

For semiconductor devices other than discrete 
transistors, we use Sanyo numbers described in (2) 
below. 

(2) Sanyo numbers 
Type numbers for integrated circuits are not 

standardized yet in the semiconductor industry. 
Each company has its own type numbers. 

Sanyo numbers for discrete transistors are tem­
porary ones, which are changed to EIAJ numbers 
after completion of their development unless there 
arise special circumstances. 

For diodes, we use Sanyo numbers without 
changing to EIAJ numbers. 

2.3 Symbols 

Symbols are often used to represent the charac­
teristics of semiconductor devices. A simple de­
scription is given to each symbol presented in this 
HANDBOOK. No description is given to symbols 
which are self-explanatory or are not commonly 
used. 

Generally speaking, symbols and their suffixes 
are written in capital letters for DC characteristics 
and small letters for AC characteristics. This rule 
is observed in this HANDBOOK, with some excep­

tions. 
Suffixes are used to give supplementary ex­

planations to symbols. 
Fundamental electrical symbols and symbols 

used to denote figures are defined by JIS. In this 
HANDBOOK, symbols shown below are used to 
denote figures. 

Figure 109 106 103 10° 10-3 10-6 10-9 10-12 

Symbol G M k m µ n p 

The following are units and their symbols used 
in this HANDBOOK. 

Voltage . 
Current . 
Power .. 
Impedance . 

v 
A 
w 
n 
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Admittance ........... S 
Capacitance . . . . . . . . . . . F 

Inductance . . . . . . . . . . . H 
Time . . . . . . . . . . . . . sec (s), min, hour (h) 
Frequency . . . . . . . . . . . . Hz 
Gain ................ dB 
Phase angle . . . . . . . . . . . degree 
Relative humidity ....... % 
Temperature .......... °C 

The following are symbols used in this HAND­
BOOK. 

ASO 

c 

Cob 

CR 

48 

: Area of safe operation 

: Junction capacitance in diode 
(unit: F) 

: Junction capacitance in varactor 
diodeatnV (unit: F) 

: Input, output capacitance respec­
tively (unit: F) 

: Common-base output capacitance 
(unit: F) 

: Capacitance ratio (no unit) 

: Common-emitter, common-base 
reverse transfer capacitance re­
spectively (unit: F) 

: Frequency (unit: Hz) 

: Common-base cutoff frequency 
(unit: Hz) 

: Gain bandwidth product 
(unit: Hz) 

: Mutual conductance (unit: S) 

: Common-emitter DC current gain 
(no unit) 

: Output-short input impedance 
(unit: D) 

: Input-open reverse voltage trans-. 
fer ratio (no unit) 

: Output-short current gain 
(no unit) 

: Input-open output admittance 
(unit: S) 

: Base current, collector current, 
emitter current of transistor re­
spectively (unit: A) 

: Gate current, source current, 
drain current of FET respectively 

: Quiescent current (unit: A) 

: Peak collector current (unit: A) 

: Forward current in diode 
(unit: A) 

: Peak forward current (unit: A) 

lo 

lcso 

IGSS 

loss 

IFSM· lsurge 

MG 

n 

NF 

Pc 

Po 

p 

Po 

Ppeak 

PG 

Q 

RsE 

ri, r 0 

Ta 

Tc 

Ti 

Tstg 

trr 

tf 

ton 

to ff 

tstg 

THO 

: Average forward current in diode 
(unit: A) 

: Reverse current (unit: A) 

: Zener current (unit: A) 

: Maximum allowable zener current 
(unit A) 

: Collector cutoff current 
(unit: A) 

: Gate cutoff current (unit: A) 

: Gate-to-source short drain current 
(unit: A). 

: Surge current (unit: A) 

: Mixer gain (unit: dB) 

: Number of cycles applied continu-
ously in diode (no unit) 

: Noise figure (unit: dB) 

: Collector dissipation (unit: W) 

: Allowable power dissipation in 
FET (unit: W) 

: Power dissipation in diode 
(unit W) 

: Output power (unit: W) 

: Peak allowable power dissipation 
(unit: W) 

: Power gain (unit: dB) 

: Qua I ity factor (no unit) 

: External base-to-emitter resistance 
(unit: D) 

: Dynamic resistance (unit: D) 

: Input, output resistance respecti­
vely (unit: D) 

: Collector-to -base time constant 
(unit: sec) 

: Equivalent series resistance in 
varactor diode (unit: D) 

: Ambient temperature (unit: °C) 

: Case temperature (unit: °C) 

: Junction temperature (unit: °C) 

: Storage temperature (unit: °C) 

: Reverse recovery time (unit: sec) 

: Fall time (unit sec) 

: Turn-on time = delay time td + 
rise time tr (unit: sec) 

: Turn-off time = storage time tstg 
+fall time tf (unit: sec) 

: Storage time (unit: sec) 

: Total harmonic distortion 
(no unit) 



Vee 

VeEo 

: Supply voltage (unit: V) 

: Collector-to-emitter voltage 
(unit: V) 

VeE(sat)• VBE(sat) Collectot-to-emitter, base-

VR 

VRM· VR(P) 

Vz 

VNo 

VNI 

VG 

Vie 

to-emitter saturation voltage 
(unit: V) 

: Base-to-emitter (rise) voltage 
(unit: V) 

: Forward voltage (unit: V) 

: Gate-to-source cutoff voltage 
(unit: V) 

: Reverse voltage (unit: V) 

: Peak reverse voltage (unit: V) 

: Zener voltage (unit: V) 

: Output noise voltage (unit: V) 

: Equivalent input noise voltage 
(unit: V) 

: Voltagegain (unit: dB) 

: Output-short input admittance 
(unit: S) 

Yre 

Yte 

Yoe 

'Yl 

T/ 

e 

: Input-short reverse transfer admit­
tance (unit: S) 

: Output-short forward transfer 
admittance (unit: S) 

: Input-short output admittance 
(unit: S) 

: Temperature coefficient of zener 
voltage (unit: %/°C) 

: Matching tolerance of varactor 
diode (no unit) 

: Detection efficiency (no unit, %) 

: Thermal resistance (unit: °C/W) 

Besides the above-mentioned, the following 

established symbols are used. Ground-Gnd, load 
resistance-Fl L, signal source resistance-R 9 , switch­
SW, input-IN (or in, input), output-OUT (or out, 

output), impedance elements-C, R, L, time-t, 

stability factor coefficient-S. 
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3. MAXIMUM RATINGS 

For designing highly reliable electronic equip-

·--- ment, it is important not only to select highly 
reliable parts, but also to use them properly. To 
that end, it is essential, above all, to use parts with­
in the limits of their absolute maximum ratings. 

This chapter gives a detailed description of the 
maximum ratings of semiconductor devices. 

3.1 Necessity of Maximum Ratings 

Because of the exponential dependence of the 
carrier density in a semiconductor device on tem­
perature, transistor function attributable to the 
behavior of carriers is sig·n ificantly affected by 
temperature. In transistors, diodes, and integrated 
circuits having the PN junction, if a high voltage is 
applied to this junction, carriers receive energy and 
the cumulative multiplication of carriers may take 
place to cause an abrupt voltage breakdown phe­
nomenon like electron avalanche. Current does not 
cause such an abrupt change as caused by voltage, 
but may cause gradual changes in characteristics, 
whereby a semiconductor device becomes func­
tionally useless; and further, power dissipation at 
the junction, i.e. the product of current and volt­
age, may be converted into thermal energy, there­
by leading to thermal breakdown of the semicon­
ductor device. Thus, voltage, current, power dis­
sipation, and temperature constitute important 
parameters which limit the operating functions of 
semiconductor devices. 

It is necessary for the user to observe limiting 
values specified for voltage, current, power dissipa­
tion, and temperature applicable to any semicon­

ductor device of a specified type. These limiting 
values are called "Maximum Ratings". 

3.2 Meaning of Maximum Ratings 

In general, maximum ratings are defined as 
absolute ratings which are required to guarantee 
reliability, e.g. life, etc. of semiconductor devices. 
With the performance of semiconductor devices 
being rapidly advanced, however, this definition 
has come not to meet the actual requirements, and 
Semiconductor Technical Committee and Semi­
conductor Integrated Circuit Technical Committee 
of EIAJ (Electronics Industries Association of 
Japan) are reviewing each item of absolute maxi­
mum ratings for the purpose of formulating the 
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definition. Our Semiconductor Division has 
determined absolute maximum ratings with the 

above-mentioned meaning of absolute maximum 
ratings of semiconductor devices fully considered. 

Maximum ratings, being generally regarded as 
equivalent to absolute maximum ratings, are 
limiting values which must not be exceeded even 
for a moment under the worst probable condi­
tions. If these values are exceeded, deterioration or 
breakdown may occur and characteristics may not 
be restored to normal. Further, any two of maxi­
mum ratings must not be reached simultaneously. 

In determining maximum ratings, it is necessary 
to consider not only such properties of semicon­
ductor chips as mentioned in 3.1, but also struc­
tural material other than semiconductor chip 
itself. In plastic molded devices, for example, the 
maximum rating of temperature depends on the 
heat-resisting property of plastic. 

For circuit design, thermal design of electronic 
equipment, it is strictly prohibited to use semi­
conductor devices in a state where absolute maxi­
mum ratings are exceeded. Th is is the first step 
toward using semiconductor devices properly. 

3.3. Maximum Ratings of Transistor 

3.3.1 Maximum Voltage Ratings 

BVcso represents the maximum reverse volt­
age that can be applied to the base-collector junc­
tion with emitter open. If this applied voltage is 
increased, the cumulative multiplication of carriers 
attributable to high electric field in space charge 
layer of the junction may cause electron avalanche 
to occur, thereby resulting in a very large current 
flow that may break down the transistor when the 
resistance of a limiting resistor is not large enough. 

Avalanche multiplication factor Mat the collec­
tor junction is given experimentally by Miller as 
follows: 

. . ( 1 ) 

where Vcs: Collector-base voltage 

VA: Vcs at M = 00 , that is, VA is the volt­
age at which electron avalanche 
causes collector current to flow on a 
large scale. 



Maximum voltage rating Vcso specified on 
catalogs is less than the above-mentioned VA and 
is generally fixed with the variations in Vcso of 
finished devices also considered as shown in Fig. 

3.1. 

> u 
c 
Q) 
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rr 
~ 

LL 

BVcso 

[Fig. 3.1] Variations in BVcso and Catalog 
Specification 

n in equation ( 1) differs with each type of tran­
sistor as shown in Table 3.1. 

[Table 3.1] 

Transistor n 

Germanium PNP type 3 

Germanium NPN type 6 

Silicon PNP type 4 

Silicon NPN type 2 

For alloy type transistors, VA depends on the 
resistivity and width of base layer; and for diffused 
base type transistors, VA depends on the diffusion 
depth and the resistivity and width of collector 
region. Generally, the larger this resistivity be­
comes, the higher VA becomes. 

The maximum reverse voltage to be applied to 
the emitter-base junction with collector open is 
BVEBO· In normal transistors, BVEso is only 
several volts because of high impurity concentra­
tion in the vicinity of emitter junction. 

Voltage breakdown which occurs at less than 
6V is not due to the above-mentioned electron 
avalanche, but due to Zener breakdown caused by 
tunnel effect. 

If a voltage exceeding BVEBO is applied, deter­
ioration in transistor characteristics or breakdown 
may occur. 

Maximum voltages other than BVcso are 
approximated with the following equations using 

VA and n. 

BVcEo VA nJ1-ao 

": VA nf+. . . . . . . . . . . . . (2) 

where a.0 : Common base current amplification 
factor at voltage without avalanche 
multiplication 

(3 : Common emitter current amplifica-
tion factor 

...................... (3) 

where Rs E : Resistor to be connected across 
base and emitter 

Vd : Forward rise voltage at base-emit-

where Vx 

ter junction 

..... (4) 

lcso • rbb' 
1 - ..... (5) 

vd +Vx 

Reverse voltage to be applied 
across base and emitter 

BV CE o, being the avalanche breakdown volt­
age in the common emitter mode, occurs at a volt­
age at which (3 becomes infinite. For voltage af­
fected by avalanche multiplication factor M, ao in­
creases by a factor of M and the relation between 
f3 and a0 is expressed as follows: 

/3=-o:_oM __ .................... (6) 
1 -a0 M 

Therefore, f3 becomes infinite at o:oM = 1, i.e. 
M = 1/o:o and the breakdown voltage in the com­
mon emitter mode occurs. If Yes at M = 1/o:o in 
equation (1) is taken as BVcEo, equation (2) is 
obtained. 

Since the V 8 E - IE characteristic is exponential 
as shown in Fig. 3.2, it is difficult to fix Vd exact­
ly. Therefore, equations (3) to (5) also lack in 
exactness and it is advisable to use them as a rule­
of-thumb guide. Fig. 3.3 (a) shows how BVcER 
varies with RsE· Large RsE causes BVcER to 
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come close to BVcEo; and small BVcE R causes 
BVcER to come close to BVcBO· At the same 

vd 
Base-Emitte Voltage.VsE 

[Fig. 3.2] Explanation of Forward Rise Voltage Vd 

time the collector-emitter cutoff current varies as 
shown in Fig. 3.3 (b). As the temperature rises, 
BVcBo generally increases owing to the depend­
ence of VA on temperature, but BVcEo does not 
always increase because the dependence of VA and 
(3 on temperature is related to BVcEo as shown in 
equation (2). In the range of current on which 
BVcEo depends, the sign of the temperature 
coefficient of (3 is plus. 

Fig. 3.3 (b) shows roughly how BVcBO· 

BVcES· BVcER' BVcEO· and BVcEX are related 
to one another. 
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[Fig. 3.3 (a)] Dependence of Collector-Emitter Voltage 
on Base-Emitter External Resistance 
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[Fig. 3.3 (b)] Collector Breakdown Voltage under 
Various Conditions (The dotted line often 
occurs in germanium transistors.) 

The value to which BVcEO approaches infinite­
ly at high le is sometimes called VcE(SUS)· For 
high lcBO typical of germanium transistors, etc., 
BVcEO becomes as shown by the dotted line and 
negative resistance which occurs in silicon transis­
tors may not occur. 

3.3.2 Maximum Current Ratings 

For maximum voltage ratings, a rather clear 
indication is available because an abrupt change in 
characteristics appears as mentioed in 3.3.1. For 
maximum current ratings, however, there is no 
such indication as breakdown caused by voltage. 
Normally, maximum current ratings are deter­
mined based on the following. 

(1) Collector current le at which DC current 
amplification factor hFE drops to 1/2 or 
1 /3 of its peak value. For use in switching 
applications, collector current le at which 
DC current amplification factor hFE be­
comes 10 and 3 for medium power transis­
tor and high power transistor respectively 

(2) Current at which the internal power dissi­
pation, i.e. the product of this current and 
collector saturation voltage, exceeds 

Pcm ax 

(3) Current at which the internal lead wire is 
burnt out 

(4) Current at which transistor function stops 

For peak collector current icp. a pulse width 
and a repetition frequency are specified according 
to application and a current value is determined 
that causes no breakdown or characteristic deteri­
ration under such conditions at absolute maxim um 
rating Tj or less. 



3.3.3 Maximum Temperature Ratings 

( 1) Junction temperature Tj 
As mentioned above, transistor operation is 

sensitive to temperature. As the temperature rises, 
thermal agitation of semiconductor crystal be­
comes violent and a large number of electron-hole 
pairs are generated by this energy. If electron-hole 
pairs are generated much more than minority 
carriers, the property of an intrinsic semiconduc­
tor results, thereby stopping the normal operation 
of a semiconductor device. The surface pheno­
menon of a transistor affects transistor character­
istics adversely; chemical change of the surface is 
also accelerated as the temperature rises. This is 
expressed by the well-known Arrhenius's equa­
tion as follows: 

exp (- E/kTj) .................... (7) 

where E : Activation energy 
k : Boltzmann's constant 
Tj : Junction temperature 

It is very important to limit the temperature to 
which a semiconductor device is subjected. The 
allowable temperature differs with semiconduc­
tor's energy gap Eg; for germanium elements, a 
temperature of 75°C to 85°C is allowed and for 
silicon elements, a temperature of 150°C to 
175°C is allowed. For the plastic molded type 
using silicon, however, the allowable temperature 
is normally limited to 125°C to 150°C because of 
the heat-resisting property of plastic. 

The following relation between temperature Tj 
and I ife L of transistors is known empirically. 

B 
lnl=A+-,=:- .................... (8) 

J 

where A, B: Constant 

Fig. 3.4 shows this equation graphically. It is 
also clear from equation (7) that equation (8) 
should hold. 
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[Fig. 3.4] Dependence of Life of Silicon Power 
Transistor on Temperature 

(2) Storage temperature Tstg 
Junction temperature Tj in ( 1) is the tempera­

ture at which a semiconductor device can be safely 
operated. The temperature range in which a semi­
conductor device can be safely stored is specified 
as storage tern peratu re T stg. 

Normally, a maximum storage temperature is 
equal to a rated junction temperature. A minimum 
storage temperature is specified so that the differ­
ence in thermal expansion coefficient at various 
areas in a transistor causes no mechanical damage 
to the transistor. 

3.3.4 Maximum Power Dissipation Rating 

(Collector Dissipation Pel 

Power dissipation in a transistor is converted 
into thermal energy, which raises junction temper­
ature Tj. This means that it is necessary to limit 
collector dissipation. For that purpose, it may be 
necessary that a heat sink should be mounted, as 
mentioned later, to minimize thermal resistance of 
a transistor. Collector dissipation and junction 
temperature are closely related with each other as 
shown below. 

Tj =BTPc +To .................. (9) 

where BT 
Pc 

Thermal resistance 
Collector dissipation 

T 0 Reference temperature (Ambient 
temperature or case temperature) 
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[Fig. 3.5] Failure Rate Change with Collector 
Dissipation 

Fig. 3.5 shows the failure rate obtained from an 
operating life test which is conducted by changing 
collector dissipation. Even if a transistor is used at 
the maximum junction temperature or maximum 
collector dissipation, the failure rate does not go 
higher abruptly, but when using a transistor, maxi­
mum ratings must not be exceeded from a view­
point of reliability assurance. It is seen from equa­
tion (9) that junction temperature Tj depends on 
reference temperature T 0 and self-heat generation 
by collector dissipation Pc. 

Even if Tj remains the same, life L tends to be 
shortened when Pc accounts for a great- deal. This 

is supposed to be due to the fact that an electric 
field is formed on the junction and ions remaining 
in the vicinity of the junction receive energy and 
move, which accelerates deterioration_ 

The maximum allowable collector dissipation 
of our transistors is determined as follows: 
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First, thermal resistance fh is measured and 
collector dissipation Pc is calculated at which 

a oC junction temperature Tj becomes 75 C to 90 
for germanium transistors, 125°C to 175°C for 
metal case silicon transistors, and 110°C to 135°C 
for plastic molded silicon transistors. Then, a long 
operating life test is conducted based on this 
collector dissipation_ The maximum allowable 
collector dissipation is determined from the results 
of this test. It is seen from this experiment that 
the failure rate depends on voltate, current even in 
case of the same collector dissipation. In general, 
the failure rate increases with an increase in volt­
age. 

The absolute maximum collector dissipation 
rating is determined based on the following. 

Absolute maximum ratings are limiting values 
which must not be exceeded even for a moment 
under the worst probable conditions to guarantee 
the characteristics and life of semiconductor 

devices_ Our specifications for semiconductor 
devices specify the life assurance for using our 
semiconductor devices at absolute maximum 
ratings. In designing a circuit, the worst probable 
conditions of the following parameters should be 
considered and care should be taken that absolute 
maximum ratings must not be exceeded_ 

( 1) Supply voltage regulation 
(2) Variations in electrical characteristics of 

electrical parts (transistors, resistors, capa­
citors, etc.) 

(3) Maximum collector dissipation at the time 
of circuit adjustment 

(4) Ambient temperature 
(5) Variations in input signal 
(6) Application of abnormal pulse 



4. RELIABILITY 

Electronics, in recent years, has been rapidly 

advanced into both industrial and commercial 
electric equipment fields and semiconductor 
devices occupy a major part of such apparatus. At 
the same time the requirements for electronics 
equipment has grown and diversified. 

The highest priority must be given to product 
reliability and design and close attention paid to 
manufacturing processes. It is also important to 
achieve high performance and reliability of semi­
conductor devices in products under various 
environmental conditions. 

This Chapter describes what reliability is and 
the reliability guarantee system of Sanyo Electric's 
semiconductor devices. 

4.1 Definition of Reliability 

The reliability of semiconductor devices is 
generally considered as use satisfaction, but th is is 
a fairly subjective definition. More concretely, 
quantitatively, and objectively, it is better defined 
as the probabi I ity of performance capabilities 
expected of the devices under certain use and 

environmental conditions, in which the reliability 
is represented as a mathematical expression of 
probability. 

The failure of electronics products is usually 
described with bathtub curves as shown in Fig. 
4.1. When analyzing such distribution curves, it is 

convenient to approximate the failure distribution 
to the nearest distribution function. For example, 
these functions are often used in analysis: 

(1) Normal distribution function 
(2) Logarithmic normal distribution function 
(3) Exponential distribution function 
(4) Weibel distribution function 

In case of general electronics 
products/parts 

In case of semiconductor 
devices , Estimation/ 

~~--~--_-_ .... _-r ... __ - __ J .......... / 

Initial failure Accidental failure Wear failure time 
time time 

Time. t 

[Fig. 4.1] Failure Rate Curves of Electronics Products/ 
Parts and Semiconductor Devices 

(1) and (2) are used for wear failure time, (3) 

for accidental failure time, and (4) for any of 

initial, accidental or wear failure time. 

4.2 Scales of Reliability 

The following scales are used in general to 

express reliability: 

N(t0 ) .... Number of samples 
N(t) Number of samples maintaining ex­

pected performance after t hours. 
r(t) Number of failures after t hours. 

(1) Survival rate (Reliability function) R(t) 

_ N(t) _N(t 0 )-N(t)_ 
R(t)-N(tol- N(tol 1-R(t) ....... (1) 

(2) Cumulative failure rate (Life distribution 
function) F (t) 

F( )= N(t) )•J(t0 )-N(t)_1_R( ) (2) 
t N(t0 ) N(t0 ) t · · · · · · · 

(3) Failure generation rate (Failure density 
function) f(t) 

f(t)=_1_ xdr(t)=dF(t)=dR(tl 
N(t0 ) dt dt d(t) 

....... (3) 

(4) Instantaneous failure rate 'A.(t) 

..,(t)=-1- Xdr(t) = !.l!l =din R (t) 
I\ N(t) dt R(t) dt ....... (4 ) 

Thus, it is possible to express functions (1), (2) 

and (3) as those of 'A.(t): 

R (t)=exp [-f~ 'A.(t)dt] . . . . . . . . . . . . . . (5) 

F(t)=1-exp [-~t'A.(t)dt] ............. (6) 

f(t)='A.(t) XR (t)='A.(t)exp [-~t 'A.(t)dt] (7) 

(5) Average lifeµ 
Suppose lives of samples are t 1 , t 2 , ..... , 

N 

~ 
·-1 

µ=~ = r t f(t)dt 
N(t0 ) o 

............ (8) 

Mean time between failures (MTBF) can also be 
represented with the same equation, which is in 
turn used to replace the defective part. 
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Neither instantaneous failure rate (A.(t)) nor 
average I ife (µ) is easy to estimate using test results 
or actual data. Usually the following reliability 
index is used for estimation: 

(6) Reliability index Ri 

Ri= N(t) 
N(t0 )Xt 

...... (9) 

This is generally represented with unit of %/ 
1,000 h, but sometimes 

Fit (Failure Unit)= 10-9 /h 

is used. 

4.3 Weibel Probability Paper 

Electric bulbs are known to be represented with 
an exponential relation 

R(t)=exp (-t/tL) 

where, R (t) is survival rate without failures versus 
time and tL the average life of bulbs. However, 
this relationship is not always applicable to transis­
tors. R(t) is then given by the following equation, 

and this R(t) is called the "Weibel function". min 
these equations is determined from experimental 
data. The exponential function mentioned above is 
therefore given only when m=1. 

R(t)=exp (-tm/t0 ) (Reliability function) 
(10) 

F (t)=1-R (t) (Cumulative distribution function) 
..................... (11) 

tm-1 
f(t)=m-exp (-tmft 0 ) (Probability density 

to 

function) .................. (12) 

f(t) tm-1 
A.(t)= R (t) =mt';; (Instantaneous failure rate) 

. . . . . . . . . . . . . . . . . ( 13) 

where, t 0 : scale parameter 
m : model parameter 

1 -
X (Equally Spaced Scales)= lnt.y =In in--;; In~ 

-2 - 1 0 + 1 + 2 + 3 + 4 R (t) to 
m ~ m +! ~ 
() t-----+---------<0 8. 
~ -!~ 
c -2£cn 

-3 ~ .!!< 
0- m 

~~ 
..... 
u'.. 

t (In Scale) 

[Fig. 4.2] Weibel Probability Paper 
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Failure distribution of semiconductor elements 
are plotted using the Weibel function. Weibel 
probability paper is useful for the plotting. Fig. 
4.2 illustrates the structure of the Weibel paper. 

Cumulative failure rate F(t) is entered on the 
probability paper as a function of time t. And by 
reading the chart, model parameter m and scale 
parameter t 0 are estimated. 

In the chart shown in Fig. 4.2, slope between 
X=lnt and Y=[ln In 1/R(t)] ism, and lnln 1/R(t) 

gives In (l/t0 ) where the curve cuts the Y-axis (In 
t=O), whereby, t 0 is found. 

m is an important parameter in the Weibel 
distribution. Meaning of the values of m and the 
actual effects are described below. 

~ 1.4 t----+---+-- -+---+-----+-----< 
·u; 
c 1.21-+--+---+-­
m 
~ :r 1.0.....---t--+--+--

~ c· 0.81---'~~,,_,,--~ 
:0 .2 1l tJ 0 .6r---vT-r~-i--

2 § 0.4 -·-+~~-
0.. lL 

2.0 2.4 
Timet 

(Scale Parameter t 0 = 1) 

[Fig. 4.3] Variation of Probability Density 
Function with Model Parameter 

(1) Meaning of m values 

i) M<1 Failure rate decreases with time 
(initial failure). 

ii) m=1 Failure rate is constant regardless of 
time (accidential failure). 

iii) m>1 Failure rate increases with time 
(wear failure). 

See Fig. 4.3 for actual curves. 

(2) When m in the chart on the Weibel pro­
bability paper changes midway it is assumed 

that the failure mechanism changes at that point. 
This suggests that it is important in the accelerated 
life test not to change the m condition in accele­
ration or non-acceleration state. 

(3) Acceleration coefficient is defined as the 
proportion of instantaneous failure rate. Assuming 
A.(t) in equation (4) is a function of Tj, given 

tm(Tjl-1 
A.(t, T-)=m(T·) .............. (14) 

J J t 0 (Tj) 

Then, acceleration coefficient p(Tii, Tjz) 
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concerning the joint temperature can be expressed 
by means of relation 

. . . . . . . . . . . . . . . . . . . . . (15) 

If m(Tji)=rn(Tj2) in the above two terms, then 

Thus, the acceleration coefficient can be found 
from the Weibel probability paper. 

(4) Mean time between failures (MTBF) 

MTBF can be found from t 0 and m: 

_1_ 1 
MTBF=t0 mf(1+-) ............ (17) 

m 

(5) Failure rate of semiconductor devices 
tends to gradually decrease over thousands h with 
m changing in the order of 0.5 to 0.7 as.far as 
there is no special stress applied. 

4.4 Quality Assurance System 

As electronics products become larger and of 
higher density, the demands for high quality and 
reliability of semiconductor devices, used in such 
equipment, are increasing. To satisfy these user 
demands, Sanyo Electric pays close attention to 
market research, determination of user's require­
ments, product quality and reliability in develop­
ment, design, and mass-production planning of 
semiconductor devices. At the same time, the 
selection of raw materials and parts is throughly 
discussed and evaluated from various aspects in 
terms of reliability. Standards for mass-production 
are determined after completely confirming the 
correctness of materials and parts. 

At the mass production stage, every kind of 
control is used to maintain the quality intended 
for the design stage. 

Particularly, stress is laid on product quality 
control through acceptance of raw materials and 
parts, the full manufacturing process, and final 
product inspection so that the final products meet 
the user's need. 

Sample inspection and reliability tests are also 
conducted at the shipping stage to insure the 
quality and reliability of all products. Information 
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on the quality and reliability is most important to 
guarantee our semiconductor products after ship­
ment, particularly for investigation of claimed 
defects by users or from the market place. 

Sanyo Electric's quality assurance system as 
stated above is illustrated in Fig. 4.4. 

4.5 Methods of Reliability Tests 

As mentioned in the previous sections, Sanyo 
Electric uses an integrated product control system 
from designing and manufacturing processes to 
shipment and follow-up services to maintain the 
high quality and reliability of our semiconductor 
devices. 

Test methods to confirm the reliability are 
described in this section. The methods are deter­
mined mainly observing JIS, JIS original form of 
EIAJ, MIL-STD, IEC, British Standard, and CECC, 
etc., and tests are conducted by laying particular 
stress in accelerated life testing at the maximum 
ratings. 

(1) JIS (Japanese Industrial Standard) 
JIS-C-7030 Testing Methods for Transistors 
JIS-C-7031 Testing Methods for Small Signal 

Diodes 
JIS-C-5022 

JIS-C-5023 

JIS-C-5025 

JIS-C-5028 

JJS-C-5031 

JIS-C-5035 

JIS-C-5036 

JIS-C-5003 

JIS-C-5030 

JIS-C-5021 

JIS-C-5027 

JIS-C-5020 

JIS-C-7020 

Dry Heating Testing Method for 
Electronic Components 
Damp Heat (Steady State) Testing 
Method for Electronic Components 
Vibration Testing Method for Elec­
tronic Components 
Salt Mist Testing Method for Elec­
tronic Components 
Sealing Testing Methods for Elec­
tronic Components 
Testing Method of Terminal 
Strength for Electronic Compo­
nents 
Endurance (Electrical) Testing 
Method for Electronic Components 
General Test Procedure of Failure 
Rate for Electronic Components 
Change of Temperature Testing 
Method for Electronic Components 
Cold Testing Method for Electronic 
Components 
Storage (Low Temperature) Testing 
Method for Electronic Components 
General Rules for Environmental 
Testing Method for Electronic 
Components 
Environmental Testing Methods 



JIS-C-7021 

JIS-Z-2371 

and Endurance Testing Methods for 
Discrete Semiconductor Devices 
Environmental Testing Methods 
and Endurance Testing Methods for 
Discrete Semiconductor Devices 
Methods of Brine Spraying Test 

(2) EIAJ Standard 
E IAJ SD-31 Testing Methods for Field-Effect 

Transistors 
EI AJ SD-41 Testing Methods for Rectifier 

Diodes 
EIAJ SD-51 Testing Methods for Small Signal 

Diodes 
EIAJ SD-71 Testing Methods for Transistors 
EIAJ IC-121 Test Methods for Reliability of 

Integrated Circuits 

(3) Ml L Standard 
MIL-STD-750B Test Methods for Semiconductor 

Devices 
Ml L-STD-202E Test Methods for Electronics 

and Electric Component Parts 
Ml L-STD-883B Test Methods and Procedures for 

Microelectronics 

(4) I EC Standard 
Publication 68 Basic Environmental Testing 

Procedures for Electronic Com­
ponents and Electronic Equip­
ment 

(5) British Standard 
BS9400 Specification for Integrated Electro­

nic Circuits of Assessed Quality: 
Generic Data and Methods of Test. 

(6) CECC Standard 
CECC 50000 Generic Specification: Discrete 

Semiconductor Devices. 
CECC 90000 Generic Specification: Monoli­

thic Integrated Circuits. 

4.5.1 Mechanical tests 

(1) Lead pull test 
Hold the test piece as shown in Fig. 4.5 and 

apply a specified static load (shown below) in 
the axial direction of each lead for a specified 
period of time to check if the lead falls off. 

{Transistor, diode) 

Nominal Cross.Sec- Nominal 
tional Area {mm2 ) Lead Dia-

meter {mm) 

0.07 to less than 0.2 0.3 to 0.5 

0.2 to less than 0.5 0.5 to 0.8 

0.5 to less than 1.0 0.8 to 1.2 

1.0 or more 
More than 

~.2 

Test piece 

--Lead 
,..,..,..ta~t1'""c..., 

load' 

[Fig. 4.5] 

(2) Lead bend test 

Load Holding 
{kg) 

0.5 

1.0 

2.5 

4.5 

Time 
{sec.) 

10 ± 1 

10 ± 1 

10 ± 1 

10 ± 1 

ta tic 
load 

Hold the test piece as shown in Fig. 4.6 and 
apply a specified static load ( 1 /2 of load shown 
above) in the axial direction of each lead and 
rotate the body 90° and return it to normal. Take 
approximately 5 seconds in doing this operation 
and count this as 1 bend. Next, rotate the body 
90° in the reverse direction at the same speed and 
return it again to normal. Count this also as 1 
bend. After making 2 bends, check if the lead falls 
off. Each lead must be bent in the same direction 
on the same plane each time. 

Count ( 1), (2) operation 
as 1 bend. 

Static 
Static load 
load 

[Fig. 4.6) 

(3) Drop test 
Drop the test piece, under its own weight, 3 

times from a height of 75cm onto a horizontally 
placed wooden board (maple board, 3cm (thick) 
x 30 x 30cm) in such a way as it does not strike 
the board with the leads. Then, check the specified 
items. 
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(4) Vibration fatigue test 
Fix the test piece on the vibration table of a 

vibration tester so that vibration is completely 
transmitted to the test piece. Make vibration under 
the following conditions. Then, check the speci­
fied items. 

Vibration Description Frequency Variation 

Frequency range 10 to 500Hz 
(or 2000Hz) 

Total amplitude or 1.5mm or 20G acceleration 

Sweep rate 10 to 500 to 10Hz, 
approx. 15min. 

Sweep frequen~y Logarithmic variation 

Test time (total) 2hr. each for X, Y, Z 

(5) Centrifugal acceleration test 
Fix the test piece on the mount table of a 

centrifugal acceleration tester firmly and apply 
an acceleration of 20,000G (G: Acceleration of 
gravity 9.8m/sec.2 ) in 3 directions (X, Y, Z meet­
ing at right angles to each other) for 60 seconds 
respectively. Then, check the specified items. It 
is necessary to take 20 seconds or more in operat­
ing acceleration and deceleration respectively. 

·'----60sec.----

[Fig. 4.7] 

(6) Impact test 
Using a proper device, fix the test piece on an 

impact tester firmly so that impact is completely 
transmitted to the test piece an'd apply an impact 
of 1,500G 3 times (diode: 5 times) in 3 directions 
(X, Y, Z meeting at right angles to each other) 
respectively. Then, check the specified items. 

4.5.2 Environmental Test 

(1) Resistance to soldering heat test 
Without applying any flux, dip all leads of the 

test piece to a specified length of the body in 
solder (Sn 60% + Pb 40%) for 10 ± 1 seconds at a 
solder temperature of 260 ± 5°C and remove the 
leads from solder and allow to stand for 1 hour or 
more. Then, check the specified items. 
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[Table 4.1] 

~ Silicon Transistor Germanium Diode Silicon 

Specified 1.0 to 1.5mm 5mm Length 

(2) Solderability test 
With flux of rosin series applied to all leads, dip 

all leads of the test piece to a specified length of 
the body in solder (Sn 60% + Pb 40%) for 5 ± 0.5 
seconds at a solder temperature of 230 ± 5°C and 
remove the leads from solder and allow to stand. 
Then, check the specified items. 
• If any structural restriction makes it impossible 
for all leads to be dipped simultaneously, dip the 
leads in turn. 

(3) Temperature cycle test 
Put the test piece alternately in a low constat 

temperature bath and high constant temperature 
bath which are set at a specified temperature. Start 
this operation with the low constant temperature 
bath. The period of time for the test piece to be 
dipped in the respective baths should be long 
enough for the test piece to reach thermal equili­
brium state. After completion of 5 cycles, allow to 
stand at room temperature for 2 hours or more. 
Then, check the specified items. 

TH and TL represent the highest and lowest 
storage temperatures of absolute maximum rating 

T stg respectively. 

j---30min.-I . 
TH - - - - - - - - - - - - - - - - - - - - 5m in. or 

5min. or less less 

25±3°C 
/-tR1 IR2-1 

h-------'-----.... 

~30min.---J 
[Fig. 4.8) 

(4) Salt spray test (Corrosion-resistance test) 
Spray salt water to the test piece for 24 ± 2 

hours and rinse it fully in water at normal tem­
perature. Then, check the specified items. The 
salt spray conditions are as follows: 

Condition 1. Salt water concentration: 5 ± 1% 
Internal temperature of test 
bath: 35 ± 2°C 

Condition 2. Salt water spray rate: Salt pre­
cipitates in the prescribed quan­
tity (10,000 to 50,000mg/m2 I 



day) when salt water of 5 ± 1 % 
is sprayed. 

(5) Thermal impact test 
Dip the test piece alternately in a low tempera­

ture liquid (ice and water) and-a high temperature 
liquid (boiled water). Start this operation with the 
high temperature liquid. The period of time for 
the test piece to be dipped in the respective liquids 
shall be as shown in Fig. 4.9. After completion of 
5 cycles, allow to stand at room temperature for 
16 hours or more. Then, check the specified items. 

( Transistor.·Diode) 

1---15sec. 
r H = 100 ± ~·c 
TL= 0 ± ~·c 

(6) Leak test 

l--5----I Transfer time: Within 3sec. 
sec. 

[Fig. 4.9] 

Place the test piece in a helium gas container 
whose pressure is kept at 5kg/cm 2 and subject the 
test piece to this pressure for 5 ± 1 hours. Remove 
the test piece from the pressure container and 
spray clean air to it in order to blow off helium gas 
attached to the test piece. Then, check the pre­
sence or absence of leak using a helium tester. 

4.5.3 Life Test 

(1) High temperature, high humidity storage 
I ife test 

Store the test piece for a specified period of 
time at a specified temperature and a relative himi­
dity of 90 ± 1~% and allow to stand for the speci­
fied period of time (1,000 hours) at room tem­
perature. Then, check the specified items. 

[Table 4.2] 

---------- Transistor • Diode 

Temperature 60 ± 3°C (or 40 ± 2°C) 

Time 16 hours 

(2) High temperature storage life test 
Store the test piece for the specified period of 

time (1,000 hours) at the highest storage tempera­
ture TH of the absolute maximum rating and allow 
to stand for 16 hours or more at room tempera­
ture. Then, check the specified items. 

(3) Low temperature storage life test 
Store the test piece for the specified period of 

time ( 1,000 hours) at the lowest storage tempera-

ture TL of the absolute maximum rating and allow 
to stand for 16 hours or more. Then, check the 
specified items. 

(4) Transistor operation life test 
Set Ve and IE so that Pc of the test piece be­

comes as specified at Ta= 25 ± 3°C and operate it 

for 1,000 hours. After completion of the opera­
tion, allow to stand for 16 hours or more. Then, 
check the specified items. The common-base cir­
cuit is used for th is test. 

~ VE~Vcc 

[Fig. 4.10] 

Collector voltage (Ve): 40 to 60% of VcEOmax. 
Emitter current (IE): Current at which Pcmax. 

or Tjmax. occurs at the 
above collector voltage 
(Ve) 

(5) Intermittent operation life test 
Using the specified circuit shown below, oper­

ate the test piece 5,000 times. After completion of 
the operation, al low to stand for 16 hours or more 
at room temperature. Then, check the specified 
items. 

[Table 4.3] 

~ ON/OFF Time Condition 

Transistor 2min. I 3min. 
Same as in (4) Transis-
tor operation life test 

[Fig.4.111 

4.6 Failure Factors and Derating 

Failures of semiconductor devices are caused by 
defects of devices themselves or operating or en­
vironmental conditions. 

Fig. 4.11 shows an example of classified failure 
modes of defective semiconductor devices found 
in the field. As clearly seen from this example, a 
considerable ratio of the failures is caused at the 
design or use stage. 
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Unknown (2%) 
Left Uninspected 1 

(37%) 

Breakdown Attributable 
to Overvoltage Power Supply 

(30%) 

[Fig. 4.11) Transistor Failure Modes in the Field 

Fig. 4.12 shows an example of classified failure 
modes of defective semiconductor devices found 
by users. 

Unknown 2.6% 

[Fig. 4.12) Transistor Failure Modes Found by Users 

Information on classification, analysis of prod­
.uct defects and causes of failures is fed back to 
each department of development, design, produc­
tion, and sales so that our semiconductor devices 
can be used by our customers satisfactorily. 

The following is a description of derating. 
Derating (load reduction) is a practice where 

electrical or mechanical stresses which a device is 
capable of withstanding is reduced to be a little 
less than the maximum rating so that the expected 
life of a device cou Id be lengthened and the fail­
ure rate could be minimized. Stresses include volt­
age, current, junction temperature, collector 
dissipation and mechanical stresses include vibra­
tion, impact, pull, etc. 
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For derating of voltage, current, refer to 3. 
MAXIMUM RATINGS; and for derating of junc­
tion temperature, refer to 5. THERMAL DESIGN 
OF SEMICONDUCTOR CIRCUIT. When using a 
semiconductor device, its junction temperature 
should be as low as possible. 

Fig. 4.13 shows typical example of failure rate 
vs. junction temperature for plastic molded transis­
tors. 

l'l 
"' a: 
~ 

3. 

1. 

0 

0 

~ 

~ 0 .1 

"' IL 

0.0 3 

i 
~ 

~ 
0.0 IL 

I 
j_ 

LL 

-r 
z ,,. 

I v 
I-

{-

0 .1 .2 .3 .4 .5 .6 .7 .8 .9 1.0 
Standardized Junction Temperature 

[Fig. 4.13) 

4. 7 Conclusion 

The above is a general description of quality 
and reliability concerning our semiconductor 
devices. In order to provide higher reliability in 
actual applications, it is necessary to thoroughly 
grasp the property of semiconductor devices and 
to fully consider operating and environmental 
conditions. 



Much more things are yet to be done to provide 
higher reliability. Use of semiconductor devices 
should be determined after checking their quality, 
reliability, and economy. 

When you apply semiconductor devices in your 
equipment, please contact us. We will surely be 
able to offer you our semiconductor devices that 
meet your requirements. 
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5. THERMAL DESIGN 
SEMICONDUCTOR 

5.1 General Description 
!~ = As described in 3. MAXIMUM RATINGS, char-

= 
acteristics of transistors greatly depend on temper-

- ature. If the maximum allowable junction temper-
= ature is exceeded, transistors may deteriorate or 
- break down. Thermal design of transistor circuits 

must be made very carefully not only to cause no 
momentary breakdown but also to provide longer 
service life and greater reliability. 

5.2 Collector Dissipation and Junction Tempera­
ture 

Collector dissipation Pc is related to junction 
temperature Tj as follows: 

Tj =Pee+ To 

where e: Thermal resistance (°C/W) of transis­
tor which represents the rate of Tj 
rise when unit Pc occurs and is speci­
fied for each Type No. of transistor. 

T 0 : Reference tern peratu re for which 
ambient temperature Ta or case tem­

perature Tc is used. T 0 is normally 
25°C. 

This equation can be rewritten as Pc = (Tj - T 0 )/8. 
It is seen from this equation that maximum collec­
tor dissipation Pc max that can be applied to a 
transistor is limited by: 

Pc max= (Tj max - Tc)/8 

where Tjmax: Maximum allowable junction 
temperature 

However, this equation holds only when thermal 
stability of a circuit is ideally satisfactory as in 
case of dual-supply common base mode. In ordi­
nary applications collector dissipation Pc must not 

exceed Pc max· 

5.3 Thermal Resistance of Transistor 

More collector dissipation than limited causes 
self-heat generation to occur, making the temper­
ature of a transistor higher than ambient tempera­
ture. Radiation, convection, and conduction can 
be used to remove heat generated in a transistor. 
The thermal resistance of a transistor depends 
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OF 
CIRCUIT 

on the multiplication effect of radiation, convec­
tion, and conduction. The specification for each 
Type No. of transistor specify no thermal resist­

ance, but it can be calculated from e = (Tj max -

T 0 )/Pc by using Pc max and Tj max specified on 
the specification for each Type No. of transistor. 
Strictly speaking, thermal resistance also depends 

I 

on temperature and applied voltage, etc., but 
dependence of thermal resistance on temperature 
and applied voltage can be covered by this equa­

tion. 
When selecting a heat sink, Fig. 5.1 for thermal 

radiation and Table 5.1 for thermal conduction 
can be conveniently used. 

Thermal resistance, being a quantity in thermo­
dynamic system, can be easily understood by elec­
trical analogy as shown in Table 5.2. Thermal 
capacity is dominant at a thermally transient state 
where collector dissipation occurs, but resistance 
only exists at a thermally steady state. Fig. 5.2 
shows the equivalent circuit of thermal resistance 
of transistors. Total thermal resistance Oja from 
junction to atmosphere is given by equation (1 ). 

1.0 

0.9 

0.8 

0.7 

•o 

..:; 0 6 
c 
ID 
·0 
~ 0.5 
0 
u 
c 0.4 
0 
";3 
u 
ID 

'iii 0.3 
a: 

"' E 0.2 
ID 
.r: 
f-

0.l 

Ideal black 
body surface Glass (2mm thick, transparent) 
Rubber (black) 

eramic Vinyl tape (180u thick, black) 
Rubber (gray) Vinyl tape (180u thick, white) 

Nickel (oxide) 

1------Copper (varies in this range 
depending on processing method.) 

H---- Aluminum (varies in this range 
depending on processing method.) 

Galvanized sheet iron 

Molybdenum 
BE='""---T in 
.~---- Polshed aluminum 

Perfect reflection surface 

[Fig. 5.1 l Thermal Radiation Coefficient 
of Various Materials 



[Table 5.1 l Thermal Conductivity A. 
of Various Materials at 0°C 

Material 
f...(W/m°C) 

Material f...(W/m°C) x 10-3 

Ag 4.10 Bakelite 0.0023 

Cu 3.80 
Epoxy 

Al 2.04 (without 0.0017 
filler) 

Ni 0.92 

Fe 0.75 

Alumina 0.17 

Bery Ilia 1.18 

[Table 5.2] Relation between Thermodynamic 
System and Electrical System 

Thermodynamic System Electrical System 

Quantity of heat p Current 
(power dissipation) 

Temperature T Voltage v 
Thermal resistance e Resistance R 

Thermal capacity c Capacity c 
Thermal time constant T Time constant 

r 
tljc : Junction to case thermal resistance 

tics : Case to insulating sheet thermal 
resistance 

tic : Contact thermal resistance at heat 
sink and contact part 

tlfa Heat sink to atmosphere thermal 
resistance 

Bea . Case to atmosphere thermal resistance 

[Fig. 5.2] Equivalent Circuit of Thermal 
Resistance of Transistors 

T 

. . ( 1 ) 

For low-power transistors with no heat sink 

mounted, Oja = Ojc + 8ca applies; and for high­
power transistors with a heat sink mounted, equa-

tion (2) applies. 

Oja = Ojc + Ocs + 8c +Ota . . . . . . . . . . . . (2) 

Each thermal resistance is explained below. 

(1) Ojc 
Junction to case thermal resistance which 

depends on various factors such as chip structure, 
area, chip-to-stem weld material, and case material. 

For high-power transistors, the specification for 

each Type No. of transistor specifies Pc max at 

Tc= 25°C and Ojc is obtained from Ojc =(Ti max 

- Tc)/Pc max. 

(2) es 
Thermal resistance of insultating sheet which 

depends on insulating sheet material, thickness, 

size. Insulating sheet materials include mica, poly­

ester, and silicone rubber. Mica is most generally 

used on account of its thermal conduction. Table 

5.4 shows the thermal resistance of mica used by 

us. 

[Table 5.4] Thermal Resistance of Mica 

Kind Use 
Thermal Resistance 

Ws+Oc) 

3M T0-3 0.4 ~ 0.7°C/W 

66MT T0-66 0.6 ~ 0.8 

313 T0-220 1.8 ~ 2.2 

IS-126 T0-126 4~5 

With si I icone grease app I ied 

Tightening torque: 5kg-cm 

High-voltage transistors packaged in the T0-3 

package often use a thick mica. It should be noted 

that thermal resistance increases with increasing 
thickness of mica as shown in Fig. 5.3. 

3: 
"' ~ 

I 
Q) 
u 
c 

tl 
·;;; 
Q) 

a: 

"' E 
a; 

..c 
I-

Tightening torque: 5kg-cm 
f-----+---+--+-With grease applied 

' ' ' Mica for T0220 

Mica for T03 

400 
Thickness of Insulating Sheet 

[Fig. 5.3] Thickness of Insulating Sheet and 
Thermal Resistance 
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(3) Be 
Case to insulating sheet, insulating sheet to heat 

sink contact thermal resistance which depends on 
roughness of case heat sink surface, contact area, 
and tightening torque. Fig. 5.4 shows the relation 
between tightening torque and (8s + 8c). A torque 
of 4kg-cm or greater causes almost no change in 
thermal resistance. A torque more than needed 
may bend the transistor case. 

Application of silicone grease reduces contact 
thermal resistance. It should be noted that molded 
type transistors may be affected by application of 
grease. 

5' -.....,,__-1-__,.J...._.Mica sheet 313 
p 40----+-- (T0-220-use) 

I 

g 31----1-~-+-~t---+~-+--~1----t-----J 
,e Grease: 
-~ 21--+~*w,__it ... h-gr_e ... as-e~ Hi-back G 
a: 
n; 
E 
~ 0L--+-...J..-~'---+--~--'--'----' 
I- 2 4 6 8 IO 12 14 16 

Tightening Torque -kg·cm 

[Fig. 5.4] Tightening Torque and Thermal Resistance 

(4) efa 
Thermal resistance of heat sink which, strictly 

speaking, depends on heat sink surface area, heat 
sink thermal conductivity, radiation efficiency, 
etc. It is difficult to calculate 8fa, but its rule-of­
thumb value can be obtained from Fig. 5.5 (Heat 
Sink Area and Thermal Resistance). 

JOO J 
7 r---1 .. t- t-

51----j---l ·- +- t----+-+---+--+--t---t---l 

3---+---+----+--+--+-----+--+--+--+--+--f---I 

5' 21---+~~o----+--+--+-~t---t~+-t-+~+--J 

! 10 t:;:~ 2~m iron_plate.-1 
g 71-----+-+--+-+'4'.~+--l~+--+-+-+--I 

~ 51----t--+---++_j+--~~___,.t--,..~~+---+-+~-+---1 
"iii 2mm Al, plate ~ 
a: 31----+-+--+--l--+-~+--1-3o,~~-'1'>oo.l-----+---I 

n; 21~-+--+--+-+--+---+--+---+-b.lf-""l-~-+---l 
E i I 

lil l l ~ 1.0 ~--=-2--=-___,,__.,.,._.___~,.-,,_.___._ _ _,,__, 
10 3 5 7 100 2 3 5 71000 2 3 

Heat Sink Area -cm' 

[Fig. 5.5] Heat Sink Area and Thermal Resistance 
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(5) Example of calculation 

A concrete example of thermal design is given 

below. 
The heat sink area is obtained which is required 

to operate high-power transistor 2SD313 at power 
dissipation Pc = 5W, ambient temperature 60°C. 
The specification for the 2SD313 specifies Pc max 
= 30W, Tj max= 150°C. Therefore, Bjc = (150°C 
- 25°C)/30W =: 4.2°C/W 

If derating is provided to limit Tj to 110°C, 
junction-to-atmosphere thermal resistance 8ja be­
comes as follows: 8ja = (110°C - 60°C)/5W = 
10°C/W 

When a 0.075mm thick mica sheet, as insulating 
sheet, with silicone grease applied is mounted on 
the heat sink by applying 5kg-cm torque, 8s + 
8c = 2.0°C/W is obtained from Fig. 5.4 and 8ta = 
Bja - (8jc + 8s + 8cl = 10°C/W - (4.2°C/W + 2.0 
°C/W) = 3.8°C/W is obtained from equation (2). 

It is seen from Fig. 5.5 that the heat sink area 
required is 300cm2 (2mm thick Al plate). 

5.4 Thermal Stability of Circuit 

Care must be exercised when making the ther­

mal design of a transistor circuit under Pc max = 
(Tj max - T 0 )/8j 8 , because this equation holds, as 
mentioned above, only at a state where thermal 
stability of a circuit is ideal. If the circuit is not 
thermally stable, thermal runaway occurs through 
repetition of the following three processes. 

( 1 ) Tj varies by ..:l Tj 1 for some reason or other, 
which causes collector current le to increase by 

..:llc1. 

(2) Ale 2 causes Pc to increase by APcz. 

(3) APc 3 causes Tj to increase by ATj 3. 

If the loop gain exceeds 1, thermal runaway 

occurs. 
Let S be defined as follows: 

Alc1 • APc2 • 4Tj3 = ( ) 
ATj1 Alc2 APc3 - s . . . . . . . . . . . . 3 

S< 1 and S ~ 1 provide stability and instability 
respectively. S is called the thermal stability of a 
bias circuit. 

Fig. 5.6 (a) shows a general bias circuit. This 
circuit is converted into the circuit in Fig. 5.6 (b) 
for the convenience of calculation. The new circuit 
constants and the old ones are related to each 
other by the following equations. 



R -R R1+(R6+R7) 
E - 3 +--~-~--'--

R 1 + R2+R6+R7 

Rc=R4+ R2(R6+R7) 
R 1 + R2 + R6 + R7 

(4) 

In this case, stability factor S is expressed as 

follows: 

{ [ IE dhFE ] 
S= S1 <i>lcso + (1 +hFE)2 "----crrj 

dVBE } [ , ] + SV~ Vee -2 le (Re+ RE) 11ja 

.................... (5) 

s - (1 + hFE) (RE+ rsE +Rs+ rbb') 
I (1 + hFE) (RE+ rsE) +Rs+ rbb' 

+ 

hFE (1+hFE) (RB. rsE +RE. rbb') 

..................... (6) 

- hFE 
Sv = (1 +hFE)2 ................. (7) 

[Table 5.4] Insulating Sheet Thickness and 
Contact Thermal Resistance 

Insulating Sheet 
Thickness Thermal Resistance 

(µ) Ocs (oC/W) 

Without insulating 
0.4 sheet 

Alumina 40.5 0.4 

31.4 0.5 

Mica 5.1 0.5 

10.2 0.65 

Polyester 50.0 0.6 

Glass fiber 7.5 1.25 

Bery Ilia 150.0 0.057 

¢, being a constant representing the dependence 

of lcso on temperature, is approximately 0.07 to 
0.08 (1/°C) and 0.06 (1/°C) for Ge transistors 

and Si transistors respectively. In general, dVEs/ 

dTj = -2.0 to 2.4 (mV/°C) is obtained. dhFEldTj, 

which depends on bias conditions, is approximate­

ly 0.3 to 2.0 for normal collector current, voltage. 

This should be calculated from the dependence of 

hF E on temperature specified on the specification 

for each Type No. of transistor. rsE, being the 

emitter series bulk resistance, is approximately 

0.03 to 1.0 ohm. 

(a) Basic Bias Circuit (b) Conversion of 
Basic Bias Circuit 

rbb : Base resistance 
rsE : Emitter·& electrode resistance 
rsc : Co 1 lector & electrode resistance 
VsE: Emitter-base lead resistance 
Vo : Real emitter-base voltage of transistor 

[Fig. 5.6] Basic Bias Circuit and its Conversion 
for Calculation of Stability 
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6. ASO 

General Description 

___ It is needless to say that external stresses to 
which transistors are subjected must be fully con­
sidered when making a circuit design; otherwise 
what is called "cold death" - transistor's instanta-

. neous breakdown without heat generation - may 
result. One of the causes for this phenomenon is 
secondary breakdown which was introduced by 
C.G. Thornton and C.D. Simmons in 1958. 

Secondary breakdown is an abrupt transition 
from a region of primary breakdown to a region of 
substantially lower dynamic resistance which 
occurs as collector voltage increases as shown in 
Fig. 6.1. The mechanism of this phenomenon has 
been studied from various points of view, but has 
not yet been explained satisfactorily; and the 
theory of thermal runaway caused by local current 
concentration is generally adopted to explain this 
phenomenon. 

·In the region where secondary breakdown 
starts, current concentration causes thermal resis­
tance to increase abruptly and Pc which raises the 
junction temperature to a maximum decreases 
abruptly. Therefore, the region where a transistor 
operates safely and reliably often becomes nar­
rower than the region which is limited by the 
maximum ratings of voltage, current, and power 
dissipation. 

For this reason, ASO (Safe Operation Area or 
Area of Safe Operation) is specified in addition to 
the maximum ratings of voltage, current, and 
power dissipation under which normal operation 
of a transistor is guaranteed, that is to say, ASO is 
prior to the maximum ratings of voltage, current, 
and power dissipation. 
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[Fig. 6.1 l Secondary Breakdown 

6.1 Secondary Breakdown and Transistor 
Structure 

The following are the factors which give rise to 
current concentration. In designing and manufac­
turing transistors, these factors must be fully 
considered. 

(1) Ununiformed base width, defective junc­
tion attributable to anomalous diffusion, ununi­
formed thermal diffusion attributable to way of 
mounting chip on heat sink. 

(2) Pinch-in effect or fringing effect attribut­
able to traverse voltage drop in base region associ­
ated with transistor electrode pattern design. 

Base 
contact 

Emitter 
contact 

( E-to-B reverse bias) 

Base 
contact 

Current concentration in the center of emitter 

(a) Pinch-in effect 



Base 
contact 

Emitter 
contact 

Base 
contact 

(E-to-B reverse bias) 

Current concentration in the vicinity of emitter 

(b) Fringing effect 

[Fig. 6.2) Pinch-in Effect and Fringing Effect 

Secondary breakdown is related to the transis­
tor characteristic as fol lows: 

As fan-out effect, which depends on the diffu­
sion design of the base width and the drift field 
in the base region, is more increased, current con­
centration is harder to occur. Therefore, fT is 
negatively related to secondary breakdown current 

ls/B as shown in Fig. 6.3. 

-tT 

[Fig. 6.3) Relation between ls/Band fT 

6.2 ASO Measurement 

Since secondary breakdown causes a transistor 
to break down, ASO measurement involves various 
matters to be considered. Latching method, for­
ward bias secondary testing method, and ~VBE 
method are available for ASO measurement. A 
proper method should be chosen considering the 
circuit configuration, operating conditions for a 
transistor to be used. 

(1) Latching method 
Fig. 6.4 shows an example of latching method 

using an inductance load. A transistor is set in the 
saturation region, and then voltage, current at the 
time secondary breakdown starts are measured 
under specified bias conditions. 

SW R 

ccondition 

SW: Hg relay R le Oscilloscope 

[Fig. 6.4) Latching Method Using Inductance Load 

In this method, it is convenient to observe 
oscillation appearing on the current vs. voltage 
characteristic when secondary breakdown starts, 
and breakdown is rather ·hard to occur after 
secondary breakdown is entered. 

(2) Forward bias secondary breakdown testing 
method 

Fig. 6.5 shows an example of base drive method 
to apply a pulse to the base. Voltage is applied 
across collector and emitter and a drive pulse is 
applied across emitter and base so that a transi­
tion from primary breakdown to secondary break­
down occurs. A protection circuit must be pro­
vided to prevent the characteristics from worsen­
ing after secondary breakdown is completely 
entered. 

c 
0 
·;:; 
'6 
C" 

8· VcE Oscilloscope 
c ~~~-+-~-+--<J 

o._ le Oscilloscope 

D: Overcurrent detector 
C: Switch driver 

[Fig. 6.5) Forward Bias Secondary Breakdown Testing 
Method (Base Drive Method) 

(3) Transient thermal resistance measuring 
method (~VsE method) 

Since secondary breakdown is considered to be 
local thermal runaway caused by current concen­
tration, start of secondary breakdown is noticed 
by observing the junction temperature. The test 
circuit is shown in Fig. 6.6. The temperature 
coefficient of forward emitter-to-base voltage VBE 
is measured beforehand and ~VsE before and 
after application of a specified power is measured. 
From these measurements, the junction tempera-
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ture rise is found out and the transient thermal 
resistance is obtained. 

VsE measuring pin c2 

Pulse ON/OFF --n-~ le 

~ 
~VEE C1 

1, 

[Fig. 6.6] Transient Thermal Resistance Measuring 
Method (~ VBE Method) 

Th is method can be used to specify ASO at the 
maximum junction temperature. This method, 
which measures the maximum junction tempera­
ture, has an advantage in that there is little possi­
bility of deteriorating a transistor. In this method, 
however, ASO is made narrower as compared with 
latching method, forward bias secondary break­
down testing method. 

6.3 Example of ASO Measurement 

ASO's shown in Figs. 6.7 and 6.8 are for power 
qmplifier transistors 2SC1051 and 2SD325 respec­
tively. For obtaining the dissipation limited region 
at Tj max = 150°C, steady-state thermal resistance 
is used for DC operation and transient thermal 
resistance is used for pulse operation. 

12 i--'~cp_,_~.i---1-~~-1----1 
10 1--~+--+~+-~---4~-A~--+-~l---l--~----J 

le max 

<( 

I 
u 31----+--+--I---~ 

c 21----+--+--I-------" 

~ 
8 1.0 1--~+-....... ~+-~---4~-+-~--+-""'"-l--l...l-.~~ 

B 7·1----+--+--l------1----+------+ 

~ 5 
0 
u 

2 
VcEO max -

O. l 3 5 7 JO 2 5 7 100 

Collector-to-Emitter Voltage, VcE - V 

[Fig. 6.7] 2SC1051 ASO 
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[Fig. 6.8] 2SD325 ASO 
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The S/B limited region is obtained by forward 
bias secondary breakdown testing method. 

6.4 ASO Derating 

ASO is normally specified for operation at a 
case temperature of 25°C (small signal transistor: 
Ta = 25°C). If operated at a higher temperature 
than th is, temperature compensation must be 
provided by using the derating curves shown in 
Fig. 6.9. ASO is obtained by multiplying a current 
value at Tc = 25°C by a derating factor corre­
sponding to a specified case temperature. 

* lOOt--...,._-4- +--~--+-+----+---1--+---l 

I 
0 801---l-----'l~c-l--+--I----+--+----+-~~ 

+-' 
u 
~ 601---+---+-

0l 

·.§ 4 01---+---1---I-

~ cs 20 -+---+--I---+ 
'!.._ 

0 .... 
0 25 50 75 100 125 150 175 200 225 250 

Case Temperature, Tc - °C 

[Fig. 6.9] ASO Derating Curve 

6.5 Junction Temperature for Application of 
Repetition Pulse 

The dissipation limited region of ASO is nor­
mally specified for maximum rated junction tem­
perature Tj. This section describes how to calcu­
late the junction temperature when collector dissi­
pation pulses are applied repeatedly. 

In case where a collector dissipation pulse 
shown in Fig. 6.10 (a) is applied, the junction tern-



perature shown in Fig. 10 (d) is obtained through 

steps of Figs. 10 (b), (c). 

(a)"-ul PJD 
~~~,!--~,!----•• t 

I I 

(b) Q_ul~~pi~I ~' --
! pl! . t 
I I 

I ~'i,.-.___,...,.-
: r PR 1h(t)+Ta 

~--+-_ _.,__ ____ \ 

PR 1h(t-t 1)+T, 

( c) 

: 1 T11 (t)=PR 1h(t"1)+T, 

I .....<-;_ 
~(t)= [R 1h(t)-R 1h(t-t 1)J +T, 

0 ti ' t 

[Fig.6.10] Calculation of Junction Temperature for 
Application of Collector Dissipation Pulse 
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[Fig. 6.11] Repetition Collector Dissipation Pulse 
and Junction Temperature 

By applying th is method to the continuous 

square wave pulse shown in Fig. 6.11, the fol low­

ing relation is obtained. 

Tjp = P Rth (tp. D) +Ta 

Rth (tp. D) 

= D Rth + (1 - D) Rth (t0 +tp) 

- Rth (t0 ) + Rth (tp) 

Rth: Steady-state thermal resistance 

Rth (t): Transient thermal resistance 

D = tp I t 0 

Rth (to), Rth (tp). and Rth (to+ tp) are given 

by the chart shown in Fig. 6.12. 
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[Fig. 6.12] 2SD313 Transient Thermal Resistance 

71 

10 



7. HANDLING AND MOUNTING 
OF TRANSISTORS 

7.1 Preface 

___ Our transistors are developed and produced 

with full attention paid to their quality, especially 
to reliability. Reliability of transistors considera­
bly depends on not only factors inherent in tran-

. . . sistors but also circuit conditions, mounting condi-
tions, environmental conditions, etc. 

The following must be considered when select-
ing and using a transistor. 

(1) Maximum ratings 
(2) Derating 
(3) Thermal design on circuit 
(4) Handling and mounting 
(5) Others (storage, transportation, etc.) 

This section describes handling and mounting of 
transistors. 

7.2 Cautions for Transistor Mounting 

When mounting a transistor, proper cautions 
must be observed in terms of its structure. 

Proper cares to be taken in each of the follow-
ing procedures are described below. 

(1) Lead forming, cutting 
(2) Mounting of transistor on board 
(3) Fastening of transistor to heat sink 
(4) Soldering 
(5) Others 

7 .2.1 Lead forming, cutting 

When mounting a transistor on a printed cir­
cuit board, it may_ be necessary to form or cut the 
leads. In this case, application of excessive force 
could cause damage to the transistor or shorten its 
life. 

(1) When forming the leads, hold the lead 
firmly, for example, as shown in Fig. 7.1 to 
prevent relative movement between the 
lead and the case. 

(2) When bending the leads in the plane per­
pendicular to that of the leads, make the 
bend at least 3mm from the case. 
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Fig. 7.1 Fig. 7.2 

(3) Avoid repeated bending of the leads. Table 
7.1 shows the Bend Test Method defined 
by JIS. 

(4) Do not bend the leads of flat type in the 
plane of the lead. (Refer to Fig. 7.2.) 

(5) Do not apply excessive axial pull to the 
leads. 

JIS provides specifications according to 
nominal sectional areas. (Refer to Table 
7.2.) 
Tensile strength specified for each type of 
our plastic mold transistors is shown in 
Fig. 7 .3 for your reference. The specifica­
tions in Table 7.2 must be observed to pre­
vent transistors from deteriorating. 

Table 7.1 

Nominal Sec- Nominal Lead Dia-
tional Area meter (mm) (In case Load (kgf) [N] 

(mm 2 ) of circular section) 

0.07 or less 0.3 or less 0.1 [approx. 1] 

more than more than 0.3 to 0.07 to 0.2 or 0.5 or less 
0.25 [approx. 5] 

less 

more than 0.2 more than 0.5 to 0.5 [approx. 5] 
to 0.5 or less 0.8 or less 

more than 0.5 more than 0.8 to 1 [approx. 10] 
to 1 or less 1.2 or less 

more than 1 more than 1.2 1.5 [approx. 15] 

Table 7.2 

Nominal Lead 
Hold Time(s) 

Nominal Sectional Diameter (mm) Load Test Test 
Area (mm') (In case of cir- (kgf) [N] 

cular section) Condi· Condi-
tion A tion B 

0.07 or less 0.3 or less 0.3 5 ± 1 30 ± 5 
[approx. 3] 

more than 0.07 more than 0.3 0.5 5 ± 1 30 ± 5 
to 0.2 or less to 0.5 or. less [approx. 5] 

more than 0.2 to more than 0.5 1 5 ± 1 30 ± 5 
0.5 or less to 0.8 or less [approx. 10] 

more than 0.5 to more than 0.8 2.5 5 ± 1 30 ± 5 
1 or less to 1.2 or less [approx. 25] 

more than 1 more than 1.2 4.5 5 ± 1 30 ± 5 
[approx. 45] 
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Fig. 7.3 Tensile Strength for Plastic Mold Transistor 

7.2.2 Mounting of transistor on board 

When mounting a transistor on a printed circuit 
board, do not apply excessive force to the leads 
for the above-mentioned reason. 

( 1) Make the distance between the mounting 
holes the same as that between the leads. 

(2) When inserting the transistor into the 
board, do not pull the leads forcibly. 
(Refer to Fig. 7.4.) 

(3) Keep a proper distance between the board 
and the transistor. 

(4) Do not allow stress to be applied to the 
case after being fixed to the board. For 
example, do not fasten the transist<'.>r to a 
heat sink after being soldered to the board. 

Fig. 7.4 Table 7.3. Transistor Mounting 
Torque 

Case Optimum Mounting 
Torque (kg• cm) 

T0-3 6 - 10 

T0-66 4-8 

T0-126 3-5 

T0-220 4-7 

7 .2.3 Fastening of transistor to heat sink 

Power transistors use a heat sink to remove heat 
generated internally. When fastening a transistor 
to a heat sink, the following cautions must be ob­
served. 

(1) Too small a torque causes less heat re­
moval; and too large a torque causes abnor­
mal stress to be applied to the transistor, 
breaking down the transistor or shortening 

its life considerably. Table 7.3 shows the 
optimum mounting torque for each type of 
case. Fig. 7.5 shows the relation between 
mounting torque and thermal resistance. 

u 

T0-220 type 
Mica t = 0.075mm 

CJ:> 5 
+ 
~4 
·---

With grease 

co 
E 
a, 
~ 0 5 10 15 20 

Mounting torque (kg· cm) 

Fig. 7.5 Mounting Torque and Thermal Resistance 

(2) A flat head machine screw or tapping screw 
may be used to fasten the transistor to the 
heat sink. Care should be taken that if the 
time from start of fastening to completion 
is too short abnormal stress is applied to 
the transistor as impact and if an automa­
tion is used to fasten the transistor to the 
heat sink abnormal stress is applied to the 
transistor as vibration, impact. Do not use 
a flat head machine screw because its use 
causes abnormal stress to be applied to the 
transistor. 

(3) The use of an unsuitable heat sink provides 
less thermal effect or causes abnormal 
stress to be applied to the transistor, lead­
ing to deterioration in characteristics. 
The following are the requirements to be 
met by the heat sink. 
(a) No warp of heat sink 
(b) No press burr of aluminum plate, 

copper plate, iron plate 
(c) Mounting hole chamfered 
(d) Mounting surface being flat 
(e) No foreign matter between heat sink 

and transistor 

(4) Recommended parts should be used for 
mounting. 

(5) Silicone grease is applied between the tran­
sistor and the heat sink to provide better 
thermal conduction. Care should be taken 
that oil in silicone grease of some kinds 
swells the coating material used in the 
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transistor, deteriorating the transistor con­
considerably. 

Standard Method of Fastening of Transistor to 
Heat Sink 

' 

3</> screw ! 3¢ screw 

Metal washer 

~ INasher ~Metal spacer 

' Hole 
diameter 3</J 3.6¢ 2.2¢q' Hole diameter 

~ ' 3.3</J 
• Mica spacer 

Mica spacer ·---
• .. _;.~ Heat sink 

' - _.,., .. -""' 
~---~;_:.-.. Heat sink ,_ *"Insulating washer 

_.,.-.•r Metal washer+ 
,_..- I I 

$ Metal washer •·Spring washer 

J,c Spring washer 3</J nut. 

e 3</J nut "" Lug 
I 3¢ nut' 

T0-126 version T0-220AA version 

l 3</> screw 
3</J screw 

Metal washer 

~ Metal spacer 

' 3.6</> ±0.2 hole diameter , 

~3</J hole diamet~r~s~~as~~~~ ~ 
2.2¢~ Metal· ~ 
~ Mica spacer L~a~ ~ 

u 
~ 

I': 
:J 
+' 

"' 
"' 0. 
E 
Q) 

I-
C 
0 

·;; 
u 
c 
:J -, 

l '··::-.. Heat sink Spring ~ 1 
••• washer , ·•"I Insulating washer 3<!> n~ut f , 

c$ Metal washer + Spring INasher , + 3</J washer 

T0-220AB version T0-66, T0-3 version 

7.2.4 Soldering 

Transistors left to stand at a high temperature 
may deteriorate or break down. Soldering, whe­
ther it uses a soldering iron or flow solder, must be 
performed at the lowest possible temperature as 

quickly as possible. Fig. 7 .6 shows junction tem­
perature rise curves when soldering is performed. 
Flux with strong acidity or alkalinity for soldering 
may result in corrosion of the leads or deteriora­
tion in characteristics. It is important that the 
soldering area should be as apart from the transis-
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tor as possible. Residual flux must be removed 
completely. 

---------SP type 

,...-::::::::=::=========TO - 92 ~ SC - 51 

--------TO - 126 

Time (sec) 

Fig. 7.6 Junction Temperature at Soldering 

7.3 Others 

7.3.1 Dielectric breakdown 

Circuit design is performed under maxi­
mum ratings assigned to transistors to provide 
reliable circuit operation. However, transistors 
may break down before they are mounted on the 
circuit or during mounting. This breakdown is 
assumed to be caused by static electricity charged 
on the human body, packing material, or assembly 
equipment. 

Static electricity exists everywhere in the pro­
cess until transistors are mounted on the circuit. 
Above all, static electricity charged on the human 
body affects the most. There are cases where the 
human body is charged with electricity of several 
thousands of volts to several tens of thousands of 
volts depending on the humidity in a workshop, 
the material of the working clothes, underwear 
worn by a worker. It is assumed that when this 
voltage discharges through the electrodes of a 
transistor overvoltage causes breakdown to the 
transistor. 

In actual cases, contact resistance between the 
human body and the transistor works to prevent 
breakdown from occurring and there arise no 
serious problems. However, transistors for high 
frequency use must be handled very carefully 
because their structure is so made as to be broken 
down easily by overvoltage. 



When mounting transistors on the circuit, the 
following measures are taken against static electri­
city. 

(1) A conductive metal plate must be placed 
on the workbench to keep the chair, meas­
uring instruments, jigs at the same poten­
tial. AC leakage of the measuring instru­
ments must be as little as possible. The 
measuring instruments must be grounded 
completely. 

(2) The worker must wear a pair of cotton 
gloves or an electrostatic ring. The working 
clothes made of synthetic fiber must not 
be used. The working clothes must be anti­
static. 

(3) For the soldering iron, leak current must 
be as low as possible or the tip of the sold­
ering iron must be grounded. If a solder 
bath is used, it must be also grounded. 

(4) Equipment, such as belt conveyor, used 
during assembly must be grounded. 

(5) It is desirable that a high molecular sub­
stance, such as styrene foam, vinyl which 
are charged easily, should not be used as 
packing material for printed circuit boards 
or equipment. 

Fig. 7.7 shows breakdown voltages for various 

types of transistor. The capacitor value is 100pF 
to 1 OOOpF based on capacitance of the human 
body. 
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Fig. 7.7 Breakdown Voltage for Various 
Types of Transistors 
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7.3.2 Storage instructions 

When storing transistors, the following must be 
observed; otherwise deterioration in character­
istics, failure in soldering, or defect in appearance 
may occur. 

(1) Transistors shall not be exposed to direct 
sunlight and shall be stored in an indoor 
place where there is not very much change 
in temperature, humidity. (Storage condi­
tions: 5 to 30°C, 40 to 60%RH) 

(2) The storage place shall be free from poi­
sonous gas and dust. 

(3) If it is necessary for transistors to be stored 
for a long time, they shall remain unpro­
cessed. 

(4) Storage containers shall be hard to be 
static-electrified. 

(5) No excessive load shall be applied to tran­
sistors during storage. 

75 





Page 
2SA608·············79 
2SA608K···········79 
2SA929·············81 
2SA930·············81 
2SA984·············84 
2SA984K···········84 
2SA1011···········85 
2SA1016···········86 
2SA1016K·········86 
2SA1177···········87 
2SA1179···········91 
2SA 1207 ···········93 
2SA1208···········94 
2SA1209···········95 
2SA1210···········96 
2SA1237 ........... 97 
2SA 1238·········100 
2SA1239·········103 
2SA 1240········· 105 
2SA 1246·········108 
2SA 1248········· 109 
2SA1249·········110 
2SA1252·········111 
2SA1253·········112 
2SA1256·········113 
2SA1257·········117 
2SA1258·········118 
2SA1259·········119 
2SA1289·········120 
2SA1290·········121 
2SA1291 ·········122 
2SA 1317·········123 

Page 
2SA1318·········124 
2SA1319·········125 
2SA1331 ·········126 
2SA1338·········128 
2SA1339·········129 
2SA1341 ·········130 
2SA1342·········132 
2SA 1343·········134 
2SA 1344········· 136 
2SA 1345·········138 
2SA 1346·········140 
2SA1347 ·········142 
2SA1348·········144 
2SA 1352·········146 
2SA1353·········147 
2SA1370·········148 
2SA1371 ·········149 
2SA 1380········· 150 
2SA1381·········151 
2SA1402·········152 
2SA 1403·········154 
2SA 1404········· 156 
2SA1405·········158 
2SA1406·········160 
2SA1407·········162 
2SA 1415·········164 
2SA 1418·········165 
2SA1420·········167 
2SA1421 ·········169 
2SA1422·········171 
2SA1423·········173 

All specifications and characteristics shown on the following 
pages are for standard products. Data shown on individual 
figures, except Pc derating curve and ASO. are represented by 
typical values. Ambient temperature Ta is 25°C unless otherwise 
specified. 

2SA-TYPE 
<HF PNP> 





r I 
20008 2003A 

PNP Epitaxial Planar 
Silicon Transistors 

General-Purpose Amp, 
Switching Applications 

©334G 

Features 
The 2SA608 is classified into 2 types of SP, NP according to the case outline. 
The NP type is subclassified into 2 subtypes according to the breakdown voltage. 
The 2SC536 is available as an NPN type version of the 2SA608. 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Collector Dissipation Pc 
Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current 
Emitter Cutoff Current 
DC current Gain 
Gain Bandwidth Product 
Output Capacitance 
C-E Saturation Voltage 
Turn On Time 

Turn Off Time 

IcBO 
IEBO 
hpE* 
fT 
Cob 
VcE (sat) 
ton 

tof f 

*2SA608 is graded as follows by hpE at lA 

j60 D 120 100 E 200 160 F 320 

Case Outline 20008 
(unit:mm) 

2.0 r1 0.35 

n=~----6=4 ... ~:% :~ ~ 
:!:..bl ____ I -0.45 • I ..: 

~14.0 

SANYO: SP B: Base 
C: Collector 
£: Emitter 

2SA608SP 
-40 

2SA608NP 
-40 

2SA608KNP 
-55 

unit 
v 

-30 
-5 

-100 
300 
200 
125 

-30 
-5 

-100 
300 
400 
125 

-50 
--5 

-100 
JOO 
400 
125 

-55 to +125 -55 to +125 -55 to +125 

v 
v 

mA 
mA 
mW 
cc 
cc 

VcB=-25V,IE=O 
VEB=-4V,Ic=O 
VCE=-6V, Ic=-lmA 
VcE=-6V,Ic=-10mA 
VcB=-6V,f=lMHz 
Ic=-50mA,IB=-5mA 
VrN=-12V,VBB=+3V,at 
appointed circuit. 
VrN=+l2V,VBB=-4V,at 
appointed circuit. 

280 G 5601 

min typ max unit 
-1 uA 
-1 UA 

60* 150 560* 
180 MHz 

7 pF 
-0.5 v 

50 ns 

210 ns 

0.1u 

~--.~f---o 

~o ~ 

51 

VBB Vcc=-JV 

Switching time measurement circuit 

Case Outline 2003A 
(unit:mm) 

JEDEC: T0-92 
EIAJ : SC-43 
SANYO: NP 

B. Base 
C. Collector 
E. Emitter 

3075KI/6162KI/TS No.334-1/2 
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2SA608,608K 

100 
7 

5 

N 250 

i 
I 

8200 

""' ... 
u 
~150 
... 
"' !i 100 
'tl ... 
~ 
~ 50 

; 

Collector to Emitter Voltage,VCE - V 

cab - VcB 
f=IMHz 

I 

r--- r-- -+-
"" 

-1.0 : ~ -10 
Collector to Base Voltage, Vea - V 

--6V 

v::: ~ ~ vr y I 

17' v 
Ill 

c ... 
v1 v 

- "3" - ~ -"' 0 
<.!> -0,1 

Collector to Emitter Voltage, VCE - V 

80 

3 

1 

-50~- - -+-T~-- -L7 
0 0~--'--_-Q~2--'--_-o~A--'--_-o~~=-----'---_-o~.B---'----_--'i.o 

Base to Emi ti;er Voltage, ~BE - V 

hFE - le 
VcE=--6V 

3>c---J.-J.-.j,--''----l<-J.-.,_-'---7'--*"-l-_J 
-0.1 2 -i.o s -10 s -m 

Collector CUrrent,Ic - mA 

Pc - Ta 
450-----------------~ 

"' I 
00 

Amibent Temperature,Ta - °C 
140 ~ ~ 

I I 
<l! <l! 

h;e,hre.hfe,hoe - Jc ii JJ 
e ui 5·-------'-°"--'-,-:..=-.-'-:c:..,-""o...--~"'---~--s .;- .;-

-§ " 3H---t--,+---+--+--'--+--'----+--l• E B 
.>< I 2~---+--+---+-l+--+-----+-----'2 ~ ~ 

''" I,......_ ''\\~ "'"' .~ ~ 10 f--+--+--"-.---..o"~f----+--+-+--+-k::'. 10 .§ .§ 
.<:_ 1l 5 I / hfe ~ J2' 5 ~ ~ 
1l ~ 3 ~ ~~ 3 .~.~ 
~t2 -r I"- 2'.';:'.';: 
il ·g I::>< ' ~ 'ti.'ti. 
~~1.0 ~ 1.0~~ 

.., ~ .,._-+---1----+--+-I--J::--L. hrei=--r-.._., __ ~:::_..i. .µ "' 

""' Ii ~g' ~ g 321r--+--- ------l--1+-, -----+--+--+---+---'3 ~ ~ 
VcE=--6V 2 8 g 
f=270Hz 

o.1 .. .,__,._ __ o~.1------3.,.__s...,.___7_._ __ ~1.0---2-----'0.q=: ~ 

"' ... Collector Current, Ic - mA ~ ~ 

r2 & 



2003A 
PNP Epitaxial Planar 

Silicon Transistors. 

Very Low Noise Amp Applications 

@371C 

The 2SA929, 930 are transistors for very low noise AF amp. They are especially 
suited for use in the first stage of equalizer amp. in high-grade stereo sets. 
It is possible to form a complementary pair with NPN type 2SC1570,1571. 

Absolute Maximum Ratings at Ta=25°C 2SA929 2SA930 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Allowable Power Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics at 
Collector Cutoff Current 
Emitter Cutoff Current 
Collector to Base Breakdown 
Voltage 
Collector to Emitter 
Breakdown Voltage 
Emitter to Base Breakdown 
Voltage 
DC Current Gain 
Gain Bandwidth Product 
Output Capacitance 
Collector to Emitter 
Saturation Voltage 
Output Noise Voltage 

VcBO 
VCEO 
VEBO 
re 
Pc 
Tj 
Tstg 

Ta=25 °C 
rcso 
lEBO 
V(BR)CBO 

V(BR(:EO 

V(BRlEBO 

hFE* 
fT 
Cob 
Vrn(sat) 

-55 -40 
-50 -35 

-5 
-50 
200 
125 

-55 to +125 

VcB=-30V,IE=O 
vEB=-4v, rc=O 
Ic=-lOuA,IE=O 2SA929 

2SA930 
Ic=-lmA,RBE=cx:> 2SA929 

2SA930 

VCE=-6V ,Ic=-lmA 
VCE=-6V,Ic=-lmA 
VcB=-6V,f=lMHz 
Ic=-50mA,IB=-5mA 

VNO Vcc=-38V,Ic=-lmA, 
Rg=56kohm,VG=77dB(lkHz) 

VNO(peak) Same as above 

min 

-55 
-40 
-50 
-35 
-5 

unit 
v 
v 
v 

mA 
mW 
oc 
oc 

typ 

160* 
80 

5 

max unit 
-0.1 uA 
-0.l uA 

960* 

v 
v 
v 
v 
v 

MHz 
pF 

-0.5 v 

35 mV 

200 mV 

* The 2SA929/930 are classified as follows according to hpE at lmA. 

I 160 F 320 280 G 560 480 H 960 I 

Noise Test Circuit 

T.U.T amp. Filter circuit 

Rg YG•36.S<IB \/G=40.5dB 
56k ;it 1kHz 

Case Outline 2003A 
(unit:mm) 

JEDEC: T0-92 
Eil\J : SC-4 3 
SANYO: NF 

B. Base 
C. Collector 
E. Emitter 

3075KI/ 1313/ 1133KI, TS No. 371-1/3 
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I 
2003A 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

Low Frequency Power Amp Applications 

@465E 

Features 
High breakdown voltage(VcEo~50/80V). 
High current (Ic=500mA). 
Low saturation voltage. 

) : 2SA984,984K 
Absolute Maximum Ratings at Ta=25°C 

Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter to Base_ Voltage VEBO 
Collector Current Ic 

icp 
Collector Dissipation Pc 
Junction Temperature Tj 
Storage Temperature Tstg 

Electrical characteristics at Ta=25°C 

A984,C2274 A984K,C2274K unit 
(-)60 (-)100 v 
(-)50 (-)80 v 

(-) 5 v 
(-)500 rnA 
(-)800 mA 

600 mW 
150 oc 

-55 to +150 oc 

min 
Collector Cutoff Current IcBO VcB=(-)40V,IE=O 
Emitter Cutoff Current IEBO VEB=(-)4V,Ic=O 

typ max 
(-) 1.0 
(-) 1.0 

320* 

unit 
uA 
uA 

DC Current Gain *hFE(l)VcE=(-)5V,Ic=(-)50rnA 60* 
35 

G-B Product 
Output Capacitance 

C-E Saturation Voltage 

B-E Saturation Voltage 
C-'B Breakdown Voltage 

C-E Breakdown Voltage 

E-B Breakdown Voltage 

hpE(2)VcE=(-)5V,Ic=(-)400mAApuls~ 

fT VcE=(-)lOV,Ic=(-)lOrnA 120 MHz 
Cob VcB=(-)lOV,f=lMHz (9) pF 

VcE(sat) 

VBE(sat) 
V(BR)CBO 

V(BR)CEO 

V(BR)EBO 

(Ic=(-)400rnA, 
IB=(-)40rnA 

5 pF 
(-0.25) (-0.6)V 

0.2 0.6 v 
(-)0.9(-)1.2 v 

(Ic=(-)lOuA( A984,C2274(-)60 V 
IE=O A984K,C2274K(-)100 V 

(Ic=(-)lmA ( A984,C2274(-)50 V 
RBE=open A984K,C2274K(-)80 V 
IE=(-)lOuA,Ic=O (-) 5 V 

* The 2SA984,K, 2SC2274,K are classified by 50mA hpE as follows. 

60 D 120 I 100 E 200 I 160 F 3201 

Case Outline 2003A 
(unit:mm) 

For details, refer to the description of the 2SC2274, 2274K. 

JEDEC: T0-92 
EIAJ : SC-43 
SANYO: NP 

B: Base 
C: Collector 
E: Emitter 

3155MY,TS No.465-1/3 
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2010A 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

High Voltage Switching, 
AF 100W Driver Applications 

®5440 

( ) : 2SA 1011 
Maximla Ratings at Ta=25°C 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics at 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Bandwidth Product 
Output Capacitance 

(-) 180 
(-)160 

(-)6 
(-)1.5 

(-)3 
25 

150 
-55 to +150 

unit 
v 
v 
v 
A 
A 
w 

OC 
OC 

min typ max 
(-)10 
(-)10 

60* 200• 
100 
(30) 

Base to Emitter Voltage 
C-E Saturation Voltage 

VBE VcE=(-)5V,Ic=C-)10mA 
VcE(sat) Ic=C-)500mA,IB=(-)50mA 

23 
(-)1.5 

(-0.5) 

C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Turn-ON Time 
Fall Time 
Storage Time 

(-)180 
(-)160 

0.3 

(-)6 
(0.29)0.15 
(0.19)0.48 
(0.48)0.81 

• The 2SA1011/2SC2344 are classified by 300mA hFE as follows: 

l6o D 120 100 E 2001 

SWithing Time Test Circuit 

INPUT 

Jl 
PW=2oµsec 

20V 

-2v 1ors1=-1ors2=rc=o.sA 
(For PNP, pol arty is reversed.) 

For details, refer to the description of the 2SC2344. 

Case Outline 2010A 
(unit:mm) 

~u:+:cl IL ::i ..t:- 18.0 ---! 
- JEDEC: T0-220AB 

EIAJ SC-46 

2.7 

--r-r-

~ I . 
E: Emitter 
C: Collector 
B: Base 

2265MY,TS No.544-1/3 
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unit 
uA 
uA 

MHz 
pF 
pF 
v 
v 
v 
v 
v 
v 

usec 
usec 
usec 



@572C 

( ):2SA1016,1016K 

2003A 

High Voltage, 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

Low Noise Amp Applications 

Absolute Maximum Ratings at Ta=25°c 2SA1016,2SC2362 2SA1016K,2SC2362K unit 
Collector to Base Voltage VCBO (-)120 (-)150 v 
Collector to Emitter Voltage VCEO (-) 100 (-) 120 v 

Emitter to Base Voltage VEBO (-) 5 
(-) 50 

(-)100 
400 
125 

-55 to +125 

Collector Current le 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics at 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Band-width Product 
Qutput Capacitance 

C-E Saturation Voltage 
C-B Breakdown Voltage 

C-E Breakdown Voltage 

E-B Breakdown Voltage 
Noise Level 

Noise Peak Level 

icp 
Pc 
Tj 
Tstg 

Ta=25°C 
1CBO 
lEBO 
hpE* 
fT 
Cob 

VCB= (-) 80V, lE=O 
VEB= (-) 4V,lc=O 
VcE=(-)6V,lc=(-)lmA 
VCE=(-)6V,lc=(-)lmA 
VcB=(-)lOV,f=lMHz 

min 

160* 

VCE(sat) lc=(-)lOmA,lB=(-)lmA 
V(BliCBO le=(-) lOuA,lE=O (-) 120 

[Al016, C2362] 
lc=(-)lOuA,lE=O 
[Al016K,C2362K] 

V(BliCEO le=(-) lmA,RBE=oo 
[Al016,C2362] 
lc=(-)lmA,RBE=co 
[Al016K,C2362K] 

(-) 150 

(-)100 

(-) 120 

v(BR)EBO lE=(-)lOuA,lc=O (-)5 
VNO(ave) Vcc=30V ,lc=lmA,Rg=56kohm 

VG=77dB/lkHz 

VNopeak) " 

* The 2SA1016,K, 2SC2362,K are classified by lmA hpE as follows 

I 160 F 320 I 280 G 560 480 H 960 I 

Case Outline 2003A 
(unit:mm) 

v 
mA 
mA 
mW 
oc 
oc 

typ max 
(-)1.0 
(-)1.0 

960* 
(110) 

d:S) 
1.8 

(-)0.5 

35 

200 

JEDEC: T0-92 
EIAJ : SC-43 
SANYO: NP 

B. Base 

For details, refer to the description of the 2SC2362, 2362K. 

86 

C. Collector 
E. Emitter 

3075Kl/1313Kl No.572-1/4 

unit 
uA 
uA 

MH'z 

pF 

v 
v 

v 

mV 

mV 



®851E 

Use 

2000B 

High Frequency, 

PNP Epitaxial Planar 
Silicon Transistor 

General-Purpose Amp Applications 

Ideally suited for use in FM RF amplifiers, mixers, oscillators, converters, 
IF amplifiers. 

Features 
. High fT (230MHz typ.) and small cre(l.lpF typ.) . 
. Small NF (2.5dB typ.). 

Absolute Maximum Ratings at Ta=25°C unit 
Collector to Base Voltage VcBO -30 
Collector to Emitter Voltage VCEo -20 
Emitter to Base Voltage VEBO -5 
Collector Current Ic -30 
Collector Dissipation Pc 150 
Junction Temperature Tj 125 
Storage Temperature Tstg -55 to +125 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current ICBo 

min 

Emitter Cutoff Current IEBO 
DC Current Gain hFE 
Gain Bandwidth Product fT 
Feedback Capacitance 
B to C Time Constant 
Noise Figure 
Power Gain 

VcB=-lOV,IE=O 
VEB=-4V, Ic=O 
VCE=-6V,Ic=-lmA 
VCE=-6V,Ic=-lmA 
VcB=-6V,f=lMHz 
VcB=-6V,Ic=-lmA,f=31.9MHz 
VcE=-6V,Ic=-lmA,f=lOOMHz 
VcE=-6V,Ic=-lmA,f=lOOMHz 

* 2SA1177 is classified as follows according to hFE at lmA. 

I 60 D 120 I 100 E 200 I 160 F 3fil 

NF, PG Test Circuit 

Case Outline 20008 
(unit :mm) 

60* 
150 

v 
v 
v 

mA 
mW 
oc 
oc 

typ 

230 
1.1 

11 
2.5 

22 

max 
-0.1 
-0.1 

320* 

1. 7 
20 

L1 : lrnm¢ plated wire 10rnm¢ ST, tapped at 2T from VBE side. 
Lz : lrnm¢ plated wire 10rnm¢ 7T, tapped at lT from VcE side. 
LJ : lrnm¢ enameled wire 10mm¢ 3T. 

t Ms ~ ff ::-:: ·~~ tl 
l~·~:.o ~nJ 

SANYO: SP B: Base 
C: Collector 
E: Emitter 

3075KI/1313/8182/2172KI/TS No.851-1/4 
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unit 
uA 
uA 

MHz 
pF 
ps 
dB 
dB 



2SA1177 

-IO 

ili _, 

u .... 
.; -6 

~ 
8 -4 .. 

1--1 

r.J1 

~ 
v 

I 

Ic - VcE 
1-10µ1>.. 

.l--6QµA 

I 
sbµt>. 

Ioµ~-
Joµ Al_ 

-1oµ1 
...... ioµl----i 

B 
g -2 

..... ..... 
8 

... 
c e .. 
" u 

0 
rs=oµA 

0 -2 -4 -6 -8 -10 
Collector-Emitter Voltage,VcE - v 

hFE - le 

10.__......,.,........ ..... ..__.,.._+--__,,__,1----;.--.i-~~k--.r--.I 
-0.1 -1.0 -10 

Collector Current,Ic - mA 

Cre - VCB 
10~-~~-.--.-..,---,---.,----,--...,.-...,.--~..,---a f=IMHz 

~ 5•<--<--+---+--+-+--+--+---+--+--+--+--+--

w I 
u 
~ 311----+-+~t-+-+~-+--+----+---+-+--+-+~ ... ... 
u 

~ ~ 
~ ~ 
~1.01----1--t---+--+-+--+--+--+-F ...... ;;;::--t--+--
:§ --,..... 
w 
&! 

-0.1 -1.0 -10 
Collector-Base Vpltage,Vca - V 

VcE(sat) - Ic -
-10,---~--.-..,---y--'<--,--'-.,----,--...,.-,--,---.,----, 

_l 

-1.0 -10 
r Collector Current,Ic - mA 

88 

-l20 

o( -100 

" I 
O'.l-80 

.... 

... 
~ -60 .. .. 
" u -40 
w 
Ill 

"' O'.l -20 

0 
0 

Vrn=-6V 

I 

~ 
...-'l 

-0.2 -o.4 -o.& -o.a -1.0 
Base-Emitter Voltage,VsE - V 

81000t-----+.__--+---+-+---+----+--r---t .... 
... 
u 

~ 
"' !i 
'O ... 
~ 
~ 
O'.l 

c 1001-----1---+---+-+--+---+--+---! ... 
~ 

-10 -10 
Collector Current,Ic - mA 

... "' f=31.9MHz 
~ "' t: I 100 t-----1-t---+-+-+--t--+--t--+--+--t--+--! 
c u 
OU 
u -

~ § ... 
8 

-0.1 -1.Q .-10 

~ 
Collector Current,Ic - mA 

Pc - Ta 
I :IOO,----,-----,--..,.---,-----,--.,-----, 

J! 
c 
-~ 160 1-----+----+--+----+----+--+----t 
... 150.---...... . ; "!. 
~110 ~ 

·a ~ 

'h 
.. 
0 80 ... 
u 
w ..... ..... 
0 l/J u 
w ..... 

.Q 

"' 0 
~ 0 ..... ..... 

20 40 10 80 100 1~ 1oW 
Ambient Temperature,Ta - °C 

o( 



2SA1177 

Input Admittance Yie - le Output Admittance Yoe - ie 
f-1-0MHz f-1.0MHz 

3 V CE= -6V ----+---tt----+--------u 
I 

1.0 VcE = -6V ---+---+- --t---::-t:=:---1100 

71--+---+----+--+-c\~-t-·-i-· 
.L. 

~ Jl---t-----+----.~~~·~+v-,.,,..··~ ...... t~-g~1':"e::r::::..r--;:i~ '!1 I ~o0_yr ~ 
~IOt----t--t----~~~""'--+---t----+-~10~ 

L"'Z 
O> 21----+-----I~~-.,.,___ .--.+---+----+-----+-----<• O> 

M v·~ o' 

I ......"""'1 7 I 

A" / ~ O> 
0 

b!l /7 " o.1 t--~..t.-:z-----+--1----+---+---t 10 

,.__.,.,,.....Y"-.~------+----t----t--t-----D 

-~ -IO 
Collector Current,Ic - mA 

Input Admittance Yie - le 
f-IOMHz 

lt----+--+----+-·--+--·- VcE= -6V p 

J1---+--+----+- c00-ti""~~-t--t--P -· 21--_-+----r~--=~·,_.-+---1---+---t--~ 

1.oi.-----,1,.----'-------r---1r-----,1,.-----11.o 
-~ -IO 
Collector Current,Ic - mA 

21---+-._-.-1+-=..,.4,_..,L~:/--+-·· -+----+--1----u ~t----·-=-r-·:----·-·t---·_-·_· -=t":: coe.i--__."'F-'-'-' -++-_·~ 
t-' r i-·~· ·- ·-

0.1,._---.-~----..---..-------=~ 10 
-1.0 

1.0---~--------<3--=---_..,._~ 1.0 
-10 -10 

Collector Current,Ic - mA 

IOO nput Admittance Yie - IOO 

f- IOOMHz 
' VcE= -6v·>---t-----+--+----+--+---t7 
5 s ] ~--_)_x 

5 

3 

2 

~y, L 
'i'l 21----+--+--<~1--.;;..-..-~ 1z:T ~ ~ 1.0 

- +-·-r·..... I 
I 10 IO I 7 

Collector Current,Ic - mA 

Output Admittance Yoe - le 
f- IOOMHz 
VcE=-6V p 

. 1--· I--. 0 oe . . 

1 

CD 
0 .~ 7t-----+--+--+--- ~F- ----+--t--~7 a; O> "" L so',£ 

5 goe 5 " 

]t----+--+-.L,~P"'f-7'~-t---+·--+--+---t 

21----.. v~v,____,____,__ -+--+-+------< 

1.0 .... ] __ ...:::J'-9----~-----r-----~1-0 
-1.0 -10 

Collector Current,Ic - mA 

Forward Transfer Admittance Yfe - le 
f- IOOMHz 

o. 1 

3 

2 2 Vrn = - 6V ·-+---+--1----+--+j;--.• -.,.-« 

100 !-----+---+---+---+----+---+::.:_L,_........, 100 1. 
71----+--+--+----+- ~ 

0 

"' E 

......-1.L 

""! -1.0 
Collector Current,Ic - mA 

-10 

7 

3 

2 

.1 
.,J 

.. 

k:::: ~ t:--..... v 
-1-0 

~ 
0.1 

10 -
Collector Current,Ic - mA 

Forward Transfer Admittance Yre - le 

I 
f-IOOMHz 
VcE=-6V p 

--<- -ere . -1-- 1 

-gre 

~ 
0 

r--
• 

l -1-0 -10 
Collector Current,Ic - mA 

.o 

"' .... 
" 
.1 
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2SA1177 

Input Admittance Yie - VcE 
s..-~----,---,----,--~r~---'-,~o-oMHz--~ 

,..__--+----i>---+--+---+ Ic = - I • OmA? 

J. ----:--.cc---·-. ..J-tt-·-- 18 

Output Admittance Yoe - VcE 
r-~------,----,-~..-----~ 10 

f- IOOMHz 
1---t----+----+----+----< Ic = - I . OmA 1 

~ 

. ' ·-1· -- .__, ·- "'-
i:j 0 t---+----+---+----+--1---1------1 10 p. -- J7 ~ 

7 =ti I t----t----+---+----t--r-;------;1.0 I 
Q) .... 

Wl 
-- ---+--+---1------15 ; g 7~ -+- g --t-----r---r------17 g 

--+--.. I WJ St-----+-- r-- oe s o 

31----f,,_"""'~~gTie~~===t=t --r--1-.. 1 I 31+------+----+---+----+--r~--"l'"~----13 

-1.0 -10 
Collector-Emitter Voltage,VcE - V 

Forward Transfer Admittance Yfe - VcE 
f- IOOMHz 

.>i----+----+--------i----r-----t Ic = - I • IJmA J 

lgfe 
2r-....,.~------~~.:.:.:;.;;:::;j;;;:=:;1:::;;:;:::t;;~--j• 

U1 I UJ 

E 10 - bf 8 --+---+----+-----< 10 E 

I 7.___._ ___ ·_-r--.__ . ~ · -+- · t- . ±:::_ I 
Q) (]) 

~5 ~ 

3>--+-----+---+----+--+-----1-----iJ 

2t-----l----+--+----+--+---t----~2 

1.0 .l---'-----.!----.1----i..--w---"----,(1.0 
-1.0 -10 
Collector-Emitter Voltage,VcE - V 

PG,NF - le 
~ 32 t---~--,--r---A-t_s_p_e_c~i-f~i-e_d_c_i_r_c_u~i-t-.,. 

r= IOOMHz 
a; 28 <------+---+---+-----PG--+- Ver;;= -6V 

.~ v 1--t-. 
~ 241-----~l---,..L.-4--+-----+--+------+---"'"!-...---

'" / QJ 

~ 20 1---1----f--f-----+---+---f----+-- 6 I 

"' . .....r- ~ 

90 

t-----+--+---t-----r----r--"7r-------i--- 4 ~ v-·-- & 
NF-· "" 

1--~=·=-=·+cl--__ ·---+---+---+---+----1 2 "" 
QJ 

"' ..... 
,__ _ __.... _ _.__+------+---r--..---.-~o~ 

-1 0 -10 
Collector Current,Ic - mA 

a> 
L 

Wl 

21---t-----+--+-----+-----r----;----;• 

0.1 >---_~,~.0---2=-_,.._ _ _,~---_-1_0 ___ 0 .1 

Collector-Emitter Voltage,VcE - V 

5 Forward Transfer Admittance Yre - VcE 
r= I OOMHz 

Jl----t--- ---,---r-------t---, Ir::= - I • OmA J 

-r-------r-----r--,----,--___,2 
-ere 

t---+-----r---+-·---~""1-~r..:==-t---~1.0q.,, 

I 
--r---+-----r----r----r---~s 

(]) 
L 

--+----+- ---+----i--;------13 0 

-10 
Collector-Emitter Voltage,VcE - V 



2018 

Low Frequency, 

PNP Epitaxial Planar 
Silicon Transistor 

General-Purpose Amp Applications 
®690C 

Features 
• Very small package enabling compactness and slimness of sets 
• High breakdown voltage (VCEO; -50 V) 

Absolute Maximum Ratings/Ta; 25QC 
Collector to base voltage 
Collector to emitter voltage 
Emitter to base voltage 
Collector current 
Peak collector current 
Collector dissipation 
Junction temperature 

Vcso 
VcEO 
VEBO 
le 
icp 
Pc 

unit 
-55 v 
-50 v 
-5 v 

-150 mA 
-300 mA 

200 mW 
125 QC 

Storage temperature 
Tj 
Tstg -55 ~ +125 QC 

Electrical Characteristics/Ta ; 25Q C 
Collector cutoff current ICBO 
Emitter cutoff current I EBO 
DC current gain hFE 
Gain band width product fT 
Output capacitance Cob 
Collector to emitter saturation voltage VCE(sat) 

*: The 2SA 1179 is classified by -1 mA h FE as follows: 

Vcs; -35V, IE; 0 
VEB; -4V, IC; 0 
VcE; -6V, IC; -1 mA 
VcE; -6V, IC; -10 mA 
Vcs; -6V, f; 1 MHz 
IC; -50 mA, IB; -5 mA 

·-r.;;::---~~-------~--·---

1 90 M4 180 ~ MS 270 I 200 1'A6 400 .1 300 M7 600 I 

$ 
E 2501----1---+----1--+--

I 
u c.. 200 1---4-~-+----l--+----+---+--

c: 
0 
-~ 150 1-----1---l--'>,--l-­
o. 
-~ 

:0 100 
0 
t> 
~ 501---+---+----+--r---'k---+----+ 

8 
OL---'--_L---'---'--~--'-'"---' 

0 20 '° 60 80 100 120 1t.() 

Ambient temperature, Ta - QC 

min 

90* 

typ 

180 
7 

-0.15 

Q.16 
-ti-

max unit 
-0.1 µA 
-0.1 µA 
600* 

MHz 
pF 

-0.5 v 

0.10-0.25 
(0.1Slyp) 

B: Base 
C: Collector 
E: Emitter 

SANYO: CP 

2173KI, TS, nNo. 690-1/2 
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2SA 1179 

Ic - VcE 

Q. \mA 

18 =0 
OL-~~-'-~~--'"~~~'--~~-"-~~-' 

0 -2 -4 -6 -8 -10 
Collector to emitter voltage, VcE - V 

:I! 250 
:2: 

fr - le 

I 
.):"200f---+-+---l~-t-~+-+--t-~t-,6~V-t---J~---j 

ts 1 7-3v-
~ 1so J/..,J--i--

~ }!' 
lm V 
-g v 
<ti 50f----+--+~.-c.<+--~+--+-+~1---t-~+-+--t---1 

~ ~ 
"lij 

(!) ~oL_,~..._J,.---t.--_-1.0'---lr-lrJ--j,--_-ID'---+-+3 --lo-_,=oo 
Collector current, le - mA 

2 

u.. 
a. 
I 

.g 10 
(J 

o; 7 
(J 
c: 
<ti ..., 

·c; 
<ti a. 
<ti 3 (J ..., 
:;J 
a. 2 ..., 
:;J 

0 
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cob - Vcs 
I ' ' f= I MHz 

Collector current, le - mA 

VcE=-5V 

•<;11 
I 

c .. -.ro 
~ I ! 

i ! 

J I ~ -1 50 l (J 

~ -1 
llJ 

i 
OOJ---+-- n l,/ --t-----1 

so 

0 

I 

l 
o -0.2 -o.4 -o.6 -0.11 '_o 

Base to emitter voltage, VBE - V 
hFE - Ic 

VcE- 6v 

l !0~.,~*2-!.-3--;,s,--_-,.~0~*2____,,3--<s~_-,0~__,,-.-__,s~~~00 
Collector current, le - mA 
h;e,hre•hfe,hoe - VcE 

~T 
2 

() - _.. 
hfe ~ 5 

.f-
hie 

2 

0 <t 
~o 

x~ 

1X 
OJ I 

..... OJ 
..c: ~ 

• ..c: .s .. 
<ti 0 
C)'~ 

... <ti 
c: ~ 

t~ 
oO~ '!--.. l 1. 

~ 5 t--. 
t--

3 

2 f=270Hz 

15 
Ic=-lmA 

-1.0 -10 2 
o. 

Collector to emitter voltage, VcE - V 

5 

0 .1 

- "O 
<ti OJ 
c: OJ 
Cl ..... 

·;:;; ~ 
- <ti 
(ti.±: 
E o (/) > 



2003A 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

High Voltage Switching, 
AF 60W Predriver Applications 

@778C 

Features 
• Adoption of FBET process • 
• High breakdown voltage . 
• Excellent linearity of hFE and small cob• 
• Fast switching speed. 

( ): 2SA1207 
Haxllull Ratings at Ta=25°C 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics at Ta:25°c 
Collector Cutoff Current IcBO 

(-) 180 
(-) 160 

(-)5 
(-)70 

(-) 140 
600 
150 

-55 to +150 

min 

unit 
v 
v 
v 

mA 
mA 
mW 
OC 
OC 

Emitter Cutoff Current IEBO 
DC Current Gain hFEI 100• 

typ max 
(-)0.1 
(-)0.1. 

400 
150 Gain Bandwidth Product fT 

Output Capacitance c0 b 

C-E Saturation Voltage VcE(sat) Ic=C-)30mA,IB=(-)3mA 

Turn-ON Time 
Storage Time 
Fall Time 

at specified test circuit 
II 

II 

• The 2SA1207/2SC2909 are classified by 10mA hFE as follows: 
1100 R 200 I 140 s 280 200 T 4001 

Svitcbillg Time Test Circuit 

IN 
SLo-..--"JVIAr--~__,,,..__~,_. 

i--u---
l lu 

-2V 

Ic= 10Ig 1=1OIB2=1 ClnA 

(For PNP, polarity is reversed.) 

Case Outline 2003A 
(unit: mm) 

JEDEC: T0-92 
EIAJ : SC-43 
SANYO: NP 

For details, refer' to the description of the 2SC2909. 

(2.5) 
2.0 

(0.14)(0.4) 
0.08 0.3 

0.1 
0.2 
1. 0 

B. Base 
c. Collector 
E. Emitter 

2255MY,TS No.778-1/3 
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unit 
uA 
uA 

MHz 
pF 

v 

usec 
usec 
usec 
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2006A 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

High Voltage Switching, 
AF SOW Predriver Applications 

®781C 

Features 
• FBET series 
• High breakdown voltage 
• Good linearity of hFE and small Cob 
• Fast switching speed 

): 2SA1208 

Maximum Ratings/Ta= 25°C 
Collector to base voltage 
Collector to emitter voltage 
Emitter to base voltage 
Collector current 
Peak collector current 
Collector dissipation 
Junction temperature 
Storage temperature 

Electrical Characteristics/Ta= 25°C 

Vcso 
vceo 
Ve so 
IC 
icp 
Pc 
Tj 
Tstg 

Collector cutoff current ICBO 
Emitter cutoff current IEBO 
Common emitter DC current gain hfE* 
Gain band-width product fr 
Common base output capacitance Cob 

Collector to emitter saturation voltage VCE(sat) 

Turn-on time 
Fall time 
Storage time 

ton 
tf 
tstg 

Yes= (-)80 V. IE= 0 
VEB = (-)4 V, IC= 0 

(-)180 
(-)160 

(-)5 
(-)70 

(-)140 
900 
150 

-55-150 

min 

VCE = (-)5 V, IC= (-)10 mA 
VCE = (-)10 V, IC= (-)10 mA 
Vcs = (-)10 V, f = 1 MHz 

100* 

unit 
v 
v 
v 

mA 
mA 
mW 
oc 
oc 

typ max unit 
(-)0.1 µA 
(-)0.1 µA 

400* 
150 

(2.5) 
MHz 
pf 

IC= (-)30mA,19 = (-)3 mA 
2.0 

(-0.14) (-0.4) v 

At specified test circuit 
At specified test circuit 
At specified test circuit 

0.08 0.3 
0.1 
0.2 
1.0 

µsec 
µsec 
µsec 

*:The 2SA1208/2SC2910 are classified by 10 mA hfE as follows: 

Switching Time Test Circuit 

IN I!!!_____.. A::.--~ 
SLo-..-\111.------4!""-~-'-~ 

2k 

::1 50 

lu 

-2V 20Y 

Ic= I Ois I= IOIB2= I OnA 

(For PNP, polarity is inverted.) 

For details, refer to the description of the 2SC2910. 

94 

Case Outline 2006A 
(unit: mm) n 0.5 

[II ~1 ~t 1~-fID 
Le.s .. 14~5_J L.j 
EIAJ: SC-51 
SANYO:MP 

B: Base 
C: Collector 
E: Emitter 

3125KI/0193KI, TS 1; No. 781-1/3 



2009 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

High Voltage Switching, 
AF 100W Predriver Applications 

@7798 

Features 
• Adoption of FBET process 
• High breakdown voltage 
• Good linearity of hfE and small Cob 
• Fast switching speed 

): 2SA1209 

Maximum Ratings/Ta= 25°C 
Collector to base voltage Vcso 
Collector to emitter voltage Vern 
Emitter to base voltage VEBO 
Collector current ic 
Peak collector current icp 
Collector dissipation Pc 

Junction temperature Tj 
Storage temperature Tstg 

Electrical Characteristics/Ta = 25°C 
Collector cutoff current ICBO 
Emitter cutoff current l EBO 
Common emitter DC current gain hFE* 
Gain band-width product tr 
Common base output capacitance Cob 

Collector to emitter saturation voltage VcE(sat) 

Turn-on time 
Storage time 
Fall time 

Ton 
tstg 
tf 

unit 
(-)180 v 
(-)160 v 

(-)5 v 
(-)140 mA 
(-)200 mA 

1 w 
Tc=25°C 10 w 

150 oc 

-55 ~ +150 oc 

min typ max 
Vcs = (-)80, IE= 0 (-)0.1 
VEB = (-)4 V, IC= 0 (-)0.1 
VCE = (-)5 V, le=(-) 10 mA 100· 400* 
VCE = (-)10 V, IC=(-) 10 mA 150 
Vcs = (-)10 V, f = 1 MHz (4.0) 

3.0 
le= (-)50 mA, Is= (-)5 mA (-0.14) (-0.4) 

0.07 0.3 
At specified test circuit 0.1 
At specified test circuit 1.5 
At specified test circuit 0.1 

•:The 2SA 1209/2SC2911 are classified by 10 mA hFE as follows: 

100 R 200 140 s 280 I 200 1 400 

Switching Time Test Circuit 
le1 OUT 

1N~k -~ --<> 

SL --··- I 
152 ~ 2• 

t~ ~-i~ 
mr l •u J.r 6 

-2V 20V 

lr;-c- IOIR I c.c IOig2= IOmA 

(For PNP, polarity is inverted.) 

For details, refer to the description of the 2SC2911. 

Case Outline 2009 
(unit: mm) ,2.1r­

Lo/-~-1ff=1=1;=~==-N-t, ~t 
JEDEC: T0-126 

B: Base 
C: Collector 
E: Emitter 

unit 
µA 
µA 

MHz 
pf 

v 

µs 
µs 
µs 

3135KI/0193KI, TS 1,· No. 779-1/3 
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2009 

PNP/NPN Epitaxial Planar' 
Silicon Transistors 

High Voltage Switching, 
AF 150W Predriver Applications 

®7808 

Features 
• Adoption of FBET process 
• High breakdown voltage 
• Good linearity of hFE and small Cob 
• Fast switching speed 

): 2SA1210 

Maximum Ratings/Ta= 25°C 
Collector to base voltage Vcso 
Collector to emitter voltage VcEo 
Emitter to base voltage VEBO 
Collector current ic 
Peak collector current icp 
Collector dissipation Pc 

Junction temperature Tj 
Storage temperature Tstg 

Electrical Characteristics/Ta= 25°C 
Collector cutoff current ICBO 
Emitter cutoff current IEBO 
Common emitter DC current gain hFE* 
Gain band-width product fT 
Common base output capacitance Cob 

Collector to emitter saturation voltage VCE(sat) 

Turn-:on time Ton 
Storage time tstg 
Fall time tf 

unit 
(-)200 v 
(-)200 v 

(-)5 v 
(-)140 mA 
(-)200 mA 

1 w 
Tc=25°C 10 w 

150 oc 
-55-+150 oc 

min typ max 
VCB = (-)160, IE= 0 (-)0.1 
VEB = (-)4 V, IC= 0 (-)0.1 
VCE = (-)5 V, IC=(-) 10 mA 100* 400* 
VCE = (-)10 V, IC=(-) 10 mA 150 
VCB = (-)10 V, f = 1 MHz (4.0) 

3.0 
IC= (-)50 mA, IB = (-)5 mA (-0.14) (-0.4) 

0.07 0.3 
At specified test circuit 0.1 
At specified test circuit 1.5 
At specified test circuit 0.1 

*:The 2SA1210/2SC2912 are classified by 10 mA hFE as follows: 

100 R 200 140 s 280 

Switching Time Test Curcuit 
OUT 

2• 

Jrlu l 
20V 

Ic= I Ois1 =I Ois2= I OmA 

(For PNP, polarity is inverted.) 

200 T 400 

Case Outline 2009 
(unit: mm) 

JEDEC: T0-126 

For details, refer to the description of the 2SC2912. 

B: Base 
C: Collector 
E: Emitter 

unit 
µA 
µA 

MHz 
pF 

v 

µs 
µs 
µs 

3135KI/0193KI, TS 1; No. 780-1/3 
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Applications 

2029A 2030A 

PNP Epitaxial Planar 
Silicon Composite Transistor 

Differential Amp Applications 

• Differential amp, current mirror, temperature compensator. 

Features 
Excellent in thermal equilibrium and suited for use in differential amp 
applications. 
Matched pair capability. 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Collector Dissipation Pc 1 unit 
Total Dissiption PT 
Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current IcBO VcB=-35V,IE=O 
Emitter Cutoff Current IEBO VEB=-4V,Ic=O 
DC Current Gain hFE VcE=-6V,Ic=-1mA 
DC Current Gain Ratio hFEC~mall/largeJVcE=-6V ,Ic=-1mA 

-55 

* The 2SA1237 is classified by hFE (small) as follows: 

!100 E 200 [ 160 F 320 (280 G 5601 

-55 
-50 

-5 
-150 
-300 

200 
400 
150 

to +150 

min 

100 
o.85 

Case Outline 2029A 
(unit:mm) Case Outline 2030A 

2.54 254 

c, Collector 
B: Bose 

SANYO, DP6A 

(unit:mm) 

E C 8 

~IXO[W 
1.27 1.27 

unit 

typ 

0.98 

v 
v 
v 

mA 
mA 
mW 
mW 
OC 
OC 

max 
-0.1 

0 
,.: 

I 

-0.1 
560 

J 
E: Emitter 
C: Collector 
13: Base 

SANYQ,DP6B 

1105MY,TS No.957-1/3 

97 

unit 
uA 
uA 
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2SA1237 

Base to Emitter Voltage 
Drop 
Collector to Emitter 
Saturation Voltage 
Gain Bandwidth Product 
Output Capacitance 
Collector to Base 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage 
Emitter to Base 
Breakdown Voltage 

-30 

i1i -1, 
I -16 
u 

H .. -14 

+> 

~ ~ \\J 

r::rr-~~ 

Ie - VeE 

a; -12 
<. 
<. -10 
::> 

-·~ v 1 u -8 
<. 
.S _-6 
0 

~ -4 
rl 
0 -2 
u 

0 

r-r --+--
26µA 

.... 
18=0 

VBEC large/small) 

VcE(sat) 

fT 
cob 
V(BR)CBO 

V(BR)CEO 

V(BR)EBO 

~ - ~IQ -15 -20 -25 -30 -35 -lo() -45 -50 

Collector to Emitter Voltage,VcE - V 

fr - re 
~ 250~~---r-~-r-r---r--r------, 
:i:: vc1 =-6V 

E-o 200 f-----1--1---+--t---t ·+-+--t--f---+-+-+-----< 

"" 
+> 
0 

~ 1501--!--f--~t--.f'J-7'qj/_-+--+-+-+'t--.._,,.~l'--f---I 

; 1001--1,-A~~'---+-+--+--+--+-+-+--+-+--+-___, 
'O .... 
:i: 

1l 50 f-----1--1---+--t---+--+---+---+--+---+--+--+---< 
cu 

P'l 

c: .... 
~ 0 5 7 -1.0 2 3 5 7 -10 2 3 

Collector Current,Ic 
5 7 -100 2 

- mA 

cob - Ves 
·oo..---r--r---r--r----..---,---r-----, 

ta ~-,._--+---1--+--t---f--t---!---f=-r-iTMH__,z 

.0 
0 

0 

!>I 

w 2+--+---+--+--+---+---+-+--+--1---< 
Cl 

" ~ 101---+---+--+--+--+----+--+----+--+--I 

"8 71--
~ 5f---+--+----.,--+j'-----f"'-~:=-+---+-+-+-~ 
cu ~ 
u 3+----+--+-+--+--+---+-~1-~-l=4--l 
+> 
~ 21---+--+-+--+--+---+-+---+--f---j 
+> 
::> 
0 '-~1 ~.0----k---t--,;7,__-10~-*2-~3 -~5--l7,-_1~00 

Collector to Base Voltage,VCB - V 

98 

min typ max 
VcE=-6V,Ic=-1mA 1 .o 10 

Ic=-50mA,IB=-5mA -0.5 

VcE=-6V,Ic=-1mA 100 
VcB=-10V,f=1MHz 5.0 
Ic=-10uA,IE=O -55 

Ic=-1mA,IBE=co -50 

IE=-10uA,Ic=O -5 

-IOO 

P'l 
H 

-80 

+> -ro 
" w 
<. 
<. 
8 -i.o 

w 
(/J 
cu 

µ:i -20 

0 -0.2 

Is - VsE 
VcE--6V 

j_ 
y 

-0.4 -0.6 -0.B -1. 

Base to Emitter Voltage,VBE - V 

h FE - Ie 
IOCO ,---,--,--,--,--,--,--,--,--------, 

VcE= -6V 

r.l 
~~ 5•r--T--t--+--t---t--t--t---r-r--r--r-t----t-" 

c: .... 
cu 3r---t-t- .. ~--+-+-+--+-t--t--t-+---t-" 

D ·~~~:Tfa~=~i0~0~~~.J::::::~2~S~~~~~~~~--::; 2 

t 30'C ~ 
8 IOO t--->--+--+--+--t-+--+-+--t-t--r-~--t-~--t­
U 
A 

~ 

+> 

~~.1--;;-;1-,5;---_1~.o-~2~3,--;5--1~0---.2,-;-3-5;---_~100-=-*2~3 
Collector Current,Ic - mA 

VeE(sat) - re 

~ -1.0 t---r----t----+---+--+---+---+--+--r-r-----; 
7t---t--+---+---+--+---+---r-.,--r---.,-----; 
5t---t--+---+---+--+----+---t--+-t--+----1 

r.l 
u 

<. > 
w -+> w 

+> bO 

·g ,".l ! I,% 
~ ~ -0.1 1----1-+--+--+--+--+---t--t-7'1<'.'.:.Jf---t----I 

B > 71---1--+--+--+--+--+-~~~~r--.f-""'r---i----1 
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0 
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0 
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rl 
0 -0.01 
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l 
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Collector Current,Ic - mA 

unit 
mV 

v 

MHz 
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v 
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I 

2029A 2030A 
PNP Epitaxial Planar 

Silicon Composite Transistor 

Differential Amp Applications 

®9686 

Applications 
• Differential amp, current mirror. 

Features 
Excellent in thermal equilibrium and suited for use in first-stage 
differential amp. 
Low noise. 
Matched pair capability. 

Absolute Maximum. Ratings at Ta=25°C 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
~ollector Dissipation 
Total Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
DC Current Gain Ratio 

VCBO 
VCEO 
VEBO 
Ic 
icp 
Pc 
PT 
Tj 
Tstg 

1 unit 

-55 to 

unit 
-55 
-50 

-5 
-150 
-300 
200 
400 
150 

+150 

min typ 

100 
0.85 0.98 

v 
v 
v 

mA 
mA 
mW 
mW 
OC 
OC 

max 
-0.1 
-0.1 

560 

unit 
uA 
uA 

* The 2SA1238 is ciassified by hFE (small) as follows: 

I 100 E 20.il_I:i§JLL jg_Q_I 280 G 560/ 

100 

Case Outline 2029A 
(unit: mm) 

Case Outline 2030A 
(unit:mm) 

qr;=Filn1 
"_8_1if 

1.27 1.27 

E: Erni tter 
C: Collector 
B: Base 

SANYO:DP6B 

1105MY,TS No.968-1/3 



2SA1238 

min typ max 
Base to Emitter Voltage VBEOarge/small) VcE=-6V ,Ic=-1mA 
Drop 

1.0 10 

Collector to Emitter 
Saturation Voltage 
Gain Bandwidth Product 
Output Capacitance 
Collector to Base 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage 
Emitter to Base 
Breakdown Voltage 
Noise Level 

Noise Peak Level 

VcE(sat) 

V(BR)CEO 

V(BR)EBO 

VNO(ave) 

VNO(peak) 

-20~ 
IC - V CE 

i'.i -18 i!l ~-t--t---t--t-----t--t---+----t 
~\~ 

0 15 20 -2'; 30 35 -J,/J -45 -50 

Vcc=30V,Ic=1mA, 
Rg=56kohm,VG=77dB/1kHz 
Vcc=30V,Ic=1mA, 
Rg=56kohm,VG=77dB/1kHz 

-55 

-50 

-5 

-0.5 

100 
5.0 

35 

200 

-IOOr--.-.---,--,l~B_-.-V_B,E_.,..._~~~ ...... 

< 
~ -llJt---+-+---+--+--+--+---+-+---+---1 
I 

~ 

'""!. -61) t---+--t---t--t----t--t---+--t---t-----1 ...., 
c 
Q) 
I.. 5 -~t---+--+----+---+--+--t----l+---+--+-----1 

(..) 

Q) 

~ -~t---+--+----+--+----t--t---Jt-+-+----+-----1 
~ 1-----t---+---+--+---i+-· 1 y 

-0.2 -0.4 -0.6 -o.e -1. 

Collector to Emitter Voltage,VCE - V 

fT - IC :l:l 250~--~~--.~~,_-,--,c---= 
Base to Emitter Voltage,VBE - V 

h FE - IC 
z -~ 

I 

E-<200 ... 
...., 
0 

.g 150 l---+--+--+--+·7"'f·-+-+ 
0 
I.. .... 
:5 100 1---+->"'f--~-+-·· +-+·+· ----,-· +--+--+-+----! 
"O 
•rl 
:. 
~ 50 1---+-+--·-t-·-t--~-+-·-t- -· ~---1--+-r-+--1 
<1l 
~ 

c 

~ 0 5 7 -1.0 2 3 5 7 -10 2 3 

Collector Current,Ic 
5 7-100 

- mA 

cob - Vcs 
~ •OO ~-.--~-1,--~-,..::.~=-,r------"" -4:,.--_-.+ -_ --f~==-l"i'M~H-,z-1~ 

~ ) I ~~IJ ~ 
~ Zt---+---:c- _l___ ·---+-+--+--+--i 

2 I 11· 
~ 10 I 

·3 71-- ::bf-!-, -+--+---1--+--+--1 

~ 5·1---+--+-+--P""+-=::::=:-i-+---i'--t--1 
"'l ! ~ (..) 3~-+--+--+--1--+---+-+I-~-!='+--+ 

'a 2 J 
... 
0 ...., 
0 
Q) 

Vci;:= -6V 

O<l 
.r.ri, 5·~+-+-t--+- ·+-+-t---+--+--+-+--+-H 

-~ . J 
~ 3f--t- ~a--~l~00-0~C-11/'--+~-0 0-+--+-+-+--it---t-1 
t; 2 ., Cy-30'C,.--+---.-< 

~ ~ 
8 ~ 
U IOOt--+-+--+---t--+-t--+--+-r-t-+-t---t-1 
A 

7~+-+--+--+--+-+--+--+--il---+-+-t---+-i 

5'---,t-,j--~-'--J.-.!--+-~--i"-*-+-~~ 
0.1 5 -1.0 3 5 -10 l 5 -IOO 

Collector Current,Ic - mA 

VcE(sat) - Ic 

+ .... +--+--+---+--+--le/I = 10 

unit 
mV 

v 

MHz 
pF 
v 

v 

v 

mV 

mV 

.... .... ~ l 8 1.0 '---i---+---it--0---'----,lc--+-->---;I--:"' 
-1.0 5 7 - 10 2 ) . 

Collector to Base Voltage,VcB - V 
5 7-100 8 -o.o~1.'-0--.!--+3 _,,_5 -+7 --+-10--2 -+3-r-,71;-_-1~00--.i 

____ Collector Current,Ic - m~-----
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2029A 2030A 

PNP Epitaxial Planar 
Silicon Composite Transistor 

Differential Amp Applications 

®9758 

Applications 
• Differential amp, current mirror, temperature compensator. 

Features 
Excellent in thermal equilibrium and suited for use 
differential amp. 

in first-stage 

Matched pair capability. 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 

1 unit 

-130 
-120 

-5 
-50 

-100 
200 
400 
150 

unit 
v 
v 
v 

mA 
mA 
mW 
mW 
OC 

Peak Collector Current 
Collector Dissipation 
Total Dissiption 
Junction Temperature 
Storage Temperature -55 to +150 OC 

Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
DC Current Gain Ratio 

* The 2SA1239 is classified by hFE (small) as follows: 

I 160 F 320 !280 G 560 I 

Case Outline 2029A 
(unit:mm) 

2.Slo 2.Slo 

Emitter 
Collector 

B: Base 

SANYO: DP6A 

min typ max unit 
-0.1 uA 
-0.1 uA 

160 560 
0.85 0.98 

Case Outline 2030A 
(unit: mm) 

~Gremo 
1.27 1.27 

E: Emitter 
C: Collector 
B: Base 

SANYO:DP68 

1105MY,TS No.975-1/2 
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2SA1239 

Base to Emitter Voltage 
Drop 
Collector to Emitter 
Saturation Voltage 
Gain Bandwidth Product 
Output Capacitance 
Collector to Base 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage 
Emitter to Base 
B'reakdown Voltage 

u 
H 
..., 
s::: 
Q) ... 5 -61¥'-t--b-r-=cJ-_ 

(.) 

V BE< large/ small) 

VcE(sat) 

fT 
cob 
V(BR)CBO 

V(BR)CEO 

V(BR)EBO 

B -41t-::;....i-~+---t~~~'2.i!.~~~t--t"""'f'""'9 
0 
Q) 

~ -2f::::l;:;;;;;;;f==\-~~.::r~t---t~t-"""f==l 
0 

(.) 

o ....... _.__..___._~..__I_s_=_o_.__..___.__..___, 
0 ·10 -20 -30 -40 ·50 

VcE=-6V,Ic=-1mA 

Ic=-10mA,IB=-1mA 

VcE=-6V,Ic=-1mA 
VcB=-10V,f=1MHz 
Ic=-10uA,IE=O 

Ic=-1mA,IBE=co 

IE=-10uA,Ic=O 

-100 

...: 
::;J -~ 

I 

IJ:l 
H.. -60 ..., 
s::: 
Q) ... 
5 ·40 
(.) 

Q) 

~ -20 
IJ:l 

0 

Vrn=-5V 

min typ max 
1. 0 10 

-0.5 

110 
2.0 

-130 

-120 

-5 

I B - VBE 

7 
0 -0.2 -0.4 -0.6 ·0.8 ·1.0 

Collector to Emitter Voltage,VcE - V Base to Emitter Voltage,VBE - V 

!-< .... 
..., 
0 

5 

3 

v .g 100 
0 ... 
"" .c: ..., 
'O .... 
): 

'O c 
C1J 

IJ:l 

;; 10 

7 

3 

2 

C1J ·l.0 
Cl 

fT - Ic 
VcE= -6V 

i- ~, 
~ 

'l 
\ 

-10 0 
Collector Current,Ic - mA 

:; 

2,_~~-~-c~o~b_-_,__v~cBo.--.-----~ 
f= \MHz 

Is. 

"' I 10.0 >--+->--+-1-+--+--+--+-+--+--+-+-+--+--+-< 

.c 
0 

0 

g 3~ 
:l ~ .... 
0 
C1J ~....__ 
~ l.Ot--+-t--+-+-+--+--+--+-+--+-+-+-+1 ~--t-L:::.--t-; 

(.) 

..., 
::;J 

"' ..., 

hFE - re 
1000-----~....:,..:'-.,---.''-.-----~ 

1---+--+---+--+--,___-+--+---+--+--+----V CE = - 6V 

~ 51-----J, +a J 1Jc --+2- 5+-oc---1--1--1-----1---+---+-_._, 
.c: 3-~~~f::j::::4~±±~d-t--t+-i 
~ 2'"""~"*""...._~3~0~~.....,,._i--+-+-+.=""~~~~-l--l----1--j 
..., 100 1---+--+---+-+-+---+--+--+-+-+---+-lill---+-~ 
c 

t ~ 
~ Jl----+--+--+-+-1-----+--+---+--+--l---+--+--1~1\.+--+-l 
Q 

10 

sl 
;- -1.0 ;- -10 -100 -0.1 

Collector Current,Ic - mA 

g~ ZUJ _______ P~c_-_T~a-----~ 
.,.. I unit 
+> I 

~ uzoo,1---._._--+--+--+---+---+--+-----1 
"'"'"" ~ 
~ h 
~ 1601-----1---1-~"~-t>.l-----+--+--41---l-___J 
... 
0 ...., 120 

~ 
0 
Q) 
..... ..... 80 0 
(.) 

Q) 

..... 40 .c 
C1J 
): 
0 

unit 
mV 

v 

MHz 
pF 
v 

v 

v 

6 
-1.0 3 -10 -100 , 

0 ..... ..... 0 20 40 60 Bl 100 120 140 160 

Collector to Base Voltage,VcB - V ...: Ambient Temperature,Ta - 0 c 
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2029A 2030A 

PNP Epitaxial Planar 
Silicon Composite Transistor 

Differential Amp Applications 

@977B 

Applications 
• Differential amp, current mirror. 

Features 
Excellent in thermal equilibrium and suited for use in first-stage 
differential amp. 
Low noise. 
Matched pair capability. 

Absolute Maxillllla Ratings at Ta=25°C 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Total Dissiption 
Junction Temperature 
Storage Temperature 

Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
DC Current Gain Ratio 

VcBo 
VCEO 
VEBO 
Ic 
icp 
Pc 
PT 
Tj 
Tstg 

1 unit 

-55 to 

unit 
-130 
-120 

-5 
-50 

-100 
200 
400 
150 

+150 

min typ 

160 

v 
v 
v 

mA 
mA 
mW 
mW 
OC 
OC 

max 
-0.1 
-0.1 

560 
0.85 0.98 

unit 
uA 
uA 

• The 2SA1240 is classified by hFE (small) as follows: 

J160F32ij 2_80 ~a __ 2§:QJ 

JA_ 

E: Emitter 
C: Collector 
B: Base 

SANYO :DP6A 

Case Outline 2030A 
(unit:mm) 

E C 8 

~Graw 
1_27 1.27 

E: Emitter 
C: Collector 
B: Base 

SANYO:DP6B 

1105MY,TS No.977-1/3 
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2SA1240 
ihin typ max 

Base to Emitter Voltage 
Drop 

VBEc1arge/sma11) VcE=-6V ,Ic=-1mA 1. 0 .10 

Collector to Emitter 
Saturation Voltage 
Gain Bandwidth Product 
Output Capacitance 
Collector to Base 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage 
Emitter to Base 
Breakdown Voltage 
Noise Level 

Noise Peak Level 

IC - VCE 

VcE(sat) 

fT 
cob 
V(BR)CBO 

V(BR)CEO 

V(BR)EBO 

VNO(ave) 

VNO(peak) 

Ic=-10mA,IB=-1mA 

VcE=-6V,Ic=-1mA 
VcB=-10V,f=1MHz 
Ic=-10uA,IE=O 

Ic=-1mA,IBE=co 

IE=-10uA,Ic=0 

Vcc=30V,Ic=1mA, 
Rg:56kohm,VG=77dB/1kHz 
Vcc=30V,Ic=1mA, 
Rg:56kohm,VG=77dB/1kHz 

-100 

l'Q 
H,. _., 
...., 
c 
Ql r.. 
~ -40 

l.) 

Ql ., 
~ -20 

IB -
Vcrc=-5V 

!. I 

I 

-0.5 

110 
2.0 

-130 

-120 

-5 

35 

200 

VBE 

' 

''--'-~.L....-'-~.L....~IB~=-0_._~..__._~..__. 0 ..I 
0 ·IO -JO ·30 ·60 ·SO 

Collector to Emitter Voltage,VcE - V 

N :r: 
::i:: 
I 

~ 
...., 
0 
::i 

~ 

-g 1CIO 
r.. 

"" .c: ...., 
'O 

"" :.: 
'O 
c 

"' l'Q 

c 
"@ 10 

v 

t:J ·1.0 

~ 
I 
.CIQO 

fT - le 
Vrn=-6V 

.+--- ~ 
~ 

T 5 -IO 0 
Collector Current,Ic - mA 

~ 

CillJ - V CB 
f= I MHz 

00 ...... --+-+--1-+-+---+---+-f-t-f-+-+--+--+--+-! 

Ql 

g -,...,, 
"' ...., 

"" 0 
Ill 

~ ~ 
u 1.0 l-.+-+-+-l-1---+--+-+-+-+--+-+-+--+==-H 
...., 
::i 
Q, ...., 
6 
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0 -o.z -0.4 -0.6 -o.. -1.0 
Base to Emitter Voltage,VBE - V 

h FE - IC 
ICIOO 

Vr::E:- -6V 

l>l 
.c:ri. 

5t--!Z ta=' 1bolc...:: 25 c 
c ..... 1 

"' t:J 
...., 100 
c 
Ql 
r.. 
r.. 
::i 
u 
l.) 
A 

10 

-0.1 

30 c ~ 
~ 

~ 

5 5 -1.0 IO -Ill 
Collector Current,Ic - mA 

Pc - Ta 
~ 2~.---.--.--,.-~-.~.---r--l~un-l-~-, 

I 

u2001----1~--t---+--+--~-+--+---1 

~ ~ i 160 i--~r----t~~.---t-1'...--+----r----t--+----1 

'" 120 ~~r----t---+~-"'<-t--~-+--+---1 

~ ~t---r-----t--+--+-~-~~l~--t--+--1 
~ 

r.. 
0 ..., 
0 40 
Ql 
rl 
rl 
0 
u 0 20 

unit 
mV 

v 

MHz 
pF 
v 

v 

v 

mV 

mV 



2SA1240 
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..... 
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CJ 
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ro ro ... ... 
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.... .... 
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::> ::l 
0 0 

Cl) Cl) 

..... ..... 
~ O.lk 

ro 
c 

bO bO .... .... 
Cl) Cl) 
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®1047A 

Features 
• High VEBO 

I 
2003A 

Low Frequency, 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

General-Purpose Amp Applications 

• Wide ASO and highly resistant to breakdown 

): 2SA1246 

Absolute Maximum Ratings/Ta= 25cC 
Collector to base voltage VcBO (-)60 
Collector to emitter voltage VcEO (-)50 
Emitter to base voltage VEBO (-)15 
Collector current ic (-)150 
Peak collector current icp (-)300 
Collector dissipation Pc 400 
Junction temperature Tj 150 
Storage temperature Tstg -55-+150 

Electrical Characteristics/Ta= 25cC min 
Collector cutoff current ICBO Vc0=(-)40 V, IE=O 
Emitter cutoff current IE80 VEB=(-)10 V, lc=O 
DC current gain hf E VcE=(-)6 V, lc=(-)1 mA 100* 
Gain bandwidth product fT VcE=(-)6 V, lc=(-)1 mA 
Common base output capacitance Cob VCB=(-)6 V, f=1 MHz 

C-E saturation voltage VcE(sat) lc=(-)50 mA, 10=(-)5 mA 
C-8 breakdown voltage V(BR)CBO lc=(-)10µA, IE=O (-)60 
C-E breakdown voltage V(BR)CEO lc=(-)1 mA, R8E=oo (-)50 
E-8 breakdown voltage V(BR)EBO IE=(-)10µA, lc=O (-)15 

*The 2SA 1246/2SC3114 are classified as follows according to hfE at 1 mA. 

100 R 200 140 s 280 200 T 400 

For details, refer to the description of the 2SC3114. 

280 u 560 

Case Outline 2003A 
(unit: mm) 

JEDEC: T0-92 
EIAJ : SC-43 
SANYO: NP 

unit 
v 
v 
v 

mA 
mA 
mW 
cc 
cc 

typ max unit 
(-)0.1 µA 
(-)0.1 µA 

560* 
100 MHz 
3.0 pf 

(4.2) (-)0.5 v 
v 
v 
v 

B. Base 
C. Collector 
E. Emitter 

8253KI, TSIJN0.1047-1/3 
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2SA1248 
2009 

PNP/NPN Epitaxial Planar 
Silicon Transistors 

2SC3116 High Voltage Switchng Applications 

@1032 

Uses 
• Color TV sound output, converters, inverters 

Features 
High breal<:down voltage 
Large current capacity 
Using MBIT process 

( ): 2SA1248 
Absolute Maximum Ratings/T a;25°C 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 

Junction Temperature 
Storage Temperature 

Electrical Characteristics/T a;25°C 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

Gain Band-width product 
Common Base Output Capacitance 

Collector to Emitter Saturation 
Voltage 

Base to Emitter Saturation Voltage 
Collector to Base Breakdown 
Voltage 
Collector to Emitter Breakdown 
Voltage 

VcBo 
Vern 
VEBO 
le 
icp 
Pc 

T· J 
Tstg 

le Bo 
IEBO 
hFE(1) 
hFE(2) 

tr 
Cob 

VcE(sat) 

(-)180 
(-)160 

(-)6 
(-)0.7 
(-)1.5 

Tc;25°C 10 
150 

-55 to +150 

VcB;(-)120V, IE;O 
VEB;(-)4V, lc;O 
VcE;(-)5V, lc;(-)100mA 
VcE;(-)5V, lc;(-)10mA 
VcE;(-)10V, lc;(-)50mA 
VcB;(-)10V, f;1MHz 

lc;(-)250mA, IB;(-)25mA 

VBE(sat) lc;(-)250mA, IB;(-)25mA 
V(BR)CBO lc;(-)10µA, IE;O 

V(BR)CEO lc;(-)lmA, RBE;OO 

Emitter·to Base Breakdown Voltage V(BR)EBO IE;(-)10µA, lc;O 
Turn-on Time ton at Specified Test Circuit 

Storage Ti me tstg 
Fall Time tf 
*The 2SA 124B/2SC3116 are classified as follows according to hFE at 100mA. 

I 100 R 200 I 140 S 280 I 200 T 400 I Case Outline 2009 
(unit: mm) 

unit 
v 
v 
v 
A 
A 
w 
w 
oc 
oc 

min typ max 

100* 
90 

120 
8 

( 11) 
0.12 

( -) 1.0 
(-)1.0 

400* 

0.4 
(-0.2) (-0.5) 

(-)0.85 (-)1.2 
(-)180 

(-160 

(-)6 
(60)50 

(900)1000 
(60)60 

unit 
µA 
µA 

MHz 
pF 

v 

v 
v 

v 

v 
ns 
ns 
ns 

Switching Time 
Test Circuit 
is reversed.) polarity 

P'W=20us 101 

Jl ;;'fl "I. --RB r-11.0 :;,l=1 15.51 j27r-

I:+'' " : l VR 

50 

--+I---+ 

-w 
2018 I= -20Is2=Ic =300mA 

333 

lOOV 

For details, refer to the description of the 2SC3116. 

JEDEC: T0-126 
B: Base 
C: Collector 
E: Emitter 

0222 Kl. Ill No. 1032-1/3 
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2009 

PNP/NPN Epitaxial Planar 
Silicon Transistors 

High Voltage Switching Applications 

®1060 

Uses 
• Color TV sound output, converters, inverters 

Fea1Ures 
High breakdown voltage 
Large current capacity 
Using MBIT process 

( ): 2SA1249 
Absolute Maximum Ratings/T a=25QC 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 

Junction Temperature 
Storage Temperature 

Electrical Characteristics/T a=25QC 
Collector Cutoff Current 
Emitter Cutoff Current 
Common Emitter DC Current Gain 

Gain Band-width product 
Common Base Output Capacitance 

Collector to Emitter Saturation 
Voltage 
Base to Emitter Saturation Voltage 
Collector to Base Breakdown 
Voltage 
Collector to Emitter Breakdown 
Voltage 

Vcao 
Vern 
VEBO 
ic 
icp 
Pc 

Tj 

Tstg 

lcBo 
IEBO 
hfE(1) 
hFE(2) 
fr 
Cob 

VCE(sat) 

(-)180 
(-)160 

(-)6 
(-11.5 
(-)2.5 

1 
Tc=25QC 10 

150 
-55 to +150 

Vca=(-112ov, IE=o 
VEB=l-l4V, lc=o 
VcE=(-)SV, lc=(-)1oomA 
VcE=(-)SV, lc=(-l10mA 
VcE=l-l10V, lc=(-l50mA 
VcB=(-)10V, f=1MHz 

lc=(-)500mA, la=(-)50mA 

VBE(sat) lc=(-)500mA, IB=(-)50mA 
V(BR)CBO lc=(-)10µA, IE=O 

V(BR)CEO lc=(-)1mA, RBE=00 

Emitter to Base Breakdown Voltage V(BR)EBO IE=(-)10µA, lc=O 
Turn-on Time ton at Specified Test Circuit 
Storage Time tstg 
Fall Time tf 
* The 2SA 1249/2SC3117 are classified as fol lows according to h FE at 100mA. 

! 100 R 200 I 140 s 280 I 200 T 400 

Switching Time 
Test Circuit 

INPUT 
VA 

Case Outline 2009 

143 

unit 
v 
v 
v 
A 
A 
w 
w 

QC 
QC 

min 

100* 
90 

typ max 
(-)1.0 
(-)1.0 

400* 

120 
(22) 

14 
(-0.2) (-0.5) 

0.13 0.45 
H.0.85 (-11.2 

(-)180 

(-160 

(-)6 
0.04 
(0.7)1.2 

(0.04)0.08 

B: Base 

unit 
µA 
µA 

MHz 
pf 

v 

v 
v 

v 

v 
µs 
µs 
µs 

IOIB I =-1 Ois2 
=rc=o.1A JEDEC: T0-126 C: Collector 

E: Emitter 1 v 

For details, refer to the description of the 2SC3117. 

0222 KI, Ill No. 1060-1 /1 
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• 
2018 

PNP /NPN Epitaxial Planar 
Si I icon Transistors 

Low Frequency, 
General-Purpose Amp Applications 

®1048A 

Features 
. High VEBO· 
. Wide ASO and high durability against breakdown. 

( ) : 2SA1252 
Absolute Maximum Ratings at Ta=25°C 

Collector to Base Voltage VCBO 
Collector to Emitter Voltage VCEO 
Emitter to Base Voltage VEBO 
Collector current Ic 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics at 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Bandwidth Product 
Output Capacitance 

c to E Saturation Voltage 
c to B Breakdown Voltage 
c to E Breakdown Voltage 
E to B Breakdown Voltage 

icp 
Pc 
Tj 
Tstg 

Ta=25°C 
IcBO 
IEBO 
hpE 
fT 
Cob 

VCE(sat) 
V(BR) CBO 
V(BR) CEO 
V(BR)EBO 

(-) 60 
(-)50 
(-) 15 

(-)150 
(-)300 

200 
125 

-55 to +125 

v CB~ ( - ) 40V I IE=O 
VEB=(-)lOV,Ic=O 

min 

VCE=(-)6V,Ic=(-)lmA 100* 
VCE=(-) 6V, I c= (-) lmA 
VcB=(-)6V,f=lMHz 

Ic=(-)50mA,IB=(-)5mA 
Ic=(-)lOuA,IE=O 
Ic=(-)lmA,RBE=oo 
IE=(-)lOuA,Ic=O 

(-)60 

(-)50 
(-)15 

v 
v 
v 

mA 
mA 

mW 
oc 
oc 

typ max 
(-)0.1 

(-)0.1 
560* 

100 
(3.5) 
2.2 

(-)0.5 

*The 2SA1252/2SC3134 are classified as follows according to hpE at lm7 

J 90 D4 180 I 135 D5 27Ql:200-D6nll00 I 300 D7 6@] 2SA1252 

2SC3134 [ 90 H4 180 I 135 HS 270 I 200 H6 400 LiQo H7 600 I 
·~~~~~~~~~~~~~~~~ ~~~~ 

For details, refer to the description of the 2SC3134. 

Case Outline 2018 
(unit:mm) 

0.1& 

c~ 

O~. ~.1::: 
i-1.9-+i 

2.9 

~ 
0.4 

~ [g 
B: Base 
C: Collector 
E: Emitter 

SANYO: CP 

1115MY/8182KI,TS No.1048-1/3 
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unit 
uA 
uA 

MHz 
pF 

v 
v 
v 
v 



2000B 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

Low Frequency, 
General- Purpose Amp Applications 

®10498 

Features 
• High VEBO 
• Wide ASO and high durability against breakdown 

( ): 2SA1253 
Absolute Maximum Ratings/Ta= 25cC 

Collector to base voltage 
Collector to emitter voltage 
Emitter to base voltage 
Collector current 
Peak collector current 
Collector dissipation 
Junction temperature 
Storage temperature 

Vcso 
Vern 
VEBO 
le 
icp 
Pc 
Tj 
Tstg 

(-)60 
(-)50 
(-)15 

(-)200 
(-)400 

250 
150 

-55~+150 

unit 
v 
v 
v 

mA 
mA 
mW 
cc 
cc 

Electrical Characteristics/Ta= 25cC min typ max 
Collector cutoff current I CBO 
Emitter cutoff current IE BO 
DC current gain hFE 
Gain bandwidth product fT 
Common base output capacitance Cob 

Collector to emitter saturation voltage VCE(sat) 

Vcs = (-)40V, IE= 0 
VEB = (-)10 V, le= 0 
VCE = (-)6 V, le= (-)1 mA 
VCE = (-)6 V, IC= (-)1 mA 
Vcs = (-)6 V, f = lMHz 

IC= (-)50 mA, IB = (-)5 mA 

Collector to base breakdown voltage V(BR)CBO IC= (-)10 µA, IE= 0 
CollectortoemitterbreakdownvoltageV(BR)CEO IC= (-)1 mA, RBE = 00 

Emitter to base breakdown voltage V(BR)EBO IE=(-) 10 µA, le= 0 

*The 2SA1253/2SC3135 are classified by 1 mA hFE as follows: 

100 R 200 I 140 s 280 200 T 400 I 280 u 560 I 

Case Outline 20008 
(unit: mm) 

2.0 

(-)0.1 
(-)0.1 

100* 560* 

(-)60 
(-)50 
(-)15 

100 
(3.8) 

2.5 
(-0.2) (-)0.5 

0.15 

r1 0.35 

n=~----~~.., ~::; )== ~ :t...L ---- ~ ..: 
I I -0.45 " I 

For details, refer to the description of the 2SC3135. 

1--3.0-*--14.0~ 
SANYO: SP B: Base 

C: Collector 
E: Emitter 

unit 
µA 
µA 

MHz 
pF 

v 

v 
v 
v 

3135KI/D282KI, % No. 1049-1/3 
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®1056A 

Use 

2018 

High Frequency, 

PNP Epitaxial Planar 
Silicon Transistor 

General-Purpose Amp Applications 

Ideally suited for use in FM RF amplifiers, mixers, oscillators, converters, 
IF amplifiers. 

Features 
. High fT (230MHz typ.) and small ere (l.lpF typ.) . 
. Small NF (2.SdB typ.). 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Collector Dissipation Pc 
Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current ICBo 
Emitter Cutoff Current IEBO 

VcB=-lOV,IE=O 
VEB=-4V,Ic=O 

-30 
-20 
-5 

-30 
150 
125 

-55 to +125 

min 

unit 
v 
v 
v 

mA 
mW 
oc 
oc 

typ 

DC Current Gain hFE 
Gain Bandwidth Product fT 

vcE=-6V, Ic=-lmA 
VcE=-6V, Ic=-lmA 
VcB=-6V,f=lMHz 
VcB=-6V,Ic=-lmA,f=31.9MHz 
VcE=-6V,Ic=-lmA,f=lOOMHz 
VcE=-6V,Ic=-lmA,f=l00MHz 

60* 
150 230 

Reverse Transfer Capacitance ere 
B to C Time Constant rbb'cc 
Noise Figure NF 
Power Gain PG 

*The 2SA1256 is classified by lmA hFE follows: 

I 60 E3 120 

NF, PG Test Circuit 

90 E4 180 

L2 ~1u VCE 

h~ 
-~pl l 

135 ES 270 

Case Outline 2018 
(unit:mm) 

1.1 
11 

2.5 
22 

0.16 

max 
-0.1 
-0.1 

270* 

1. 7 
20 

Ll: lmrn¢ plated wire 10mm¢ ST, tap :2T from VaE side 
L2 : lmm¢ plated wire 10mm¢ 7T, tap: 1 T from VCE .side 
L3: lmrn¢ enameled wire 10mrn¢ 3T 

Note) For characteristics, refer to the catalog of 
the 25All 77. 

c~ 01 
l-=-2.9~ 

~ 
~ 

~ 
B: Base 
C: Collector 
E: Emitter 

0.4 SANYO: CP 

D064MY/8182KI,TS No.1056-1/4 
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unit 
uA 
uA 

MHz 
pF 
ps 
dB 
dB 



2SA1256 

§ ..... ..., 
"' ~ ..., 
"' en 

~ 
..c: 
i:: ..... 
"' l!l 

Collector to Emitter Voltage,VcE - V 

hFE - re 

s 

J 

2 ·vcE=-12v'---i -6V 

3V -.::::::: t-;;:: 
""'1 ~ 100 

Q) 
l'I 

~ 
() 

() 
0 

7 

J 

2 

IO 
-0.1 -1.0 -10 

Collector Current,Ic - mA 

; r... 2,---.-.-..,.-.-.-c_re_-~v-'e,s-.-.-----. 
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Is - VsE -100 
VcE=-6V 

~ -80 

~-60 
.jJ 

s:: 
Q) 

~ -40 
;:! 
u 

~ -20 

"' ~ 
0 

0 
J 

-0.2 -0.4 -0.fi -o.a -1.0 
Base to Emitter Voltage,VsE - v 

fr - re 
i1000--~----r-'~---',--~--~ 

.t' 
.jJ 
tJ 
;:! 

'Cl 
0 ,... 
n. 

£ 
'Cl ..... 

7f--~--+----+~-T+-4T~T+-~-+-----J~--1 

VCE=-J2V 

~ 1001-------!--+----!--+-----!---+--+---I 
~ 
~ 71------1--+---1--+---1---+--'---' 

0 ..., 

-~~.0--~2-~ _ __. _ _.,__ __ JI0--~-...1----.1 

Collector Current,Ic - mA 

rbb'ec - Ie 
f=3J.9MHz 

Q) 2''-----'--'--'--'-~ 
~ -o.1 2 J s -i.o 2·· J s 1_10 2 

~ Collector Current,Ic - mA 

200----~- _P_,e'---_T_,a,,__ _____ _ 

1l 
I 
u160!----+-----+--+---1---------I--+-­
~ 1so---
§ 

..... 120!----'--'--"""--+----+-----i--+---I 
.jJ 
Ill 
a. ..... 
~ 80 ..... 
0 
,... 
0 40 .., 
tJ 
Q) .... 
.-< O'-----'----"----'----'-----'--"-.u..--' 8 0 20 80 100 120 l40 

Ambient Temperature,Ta - °C 



2SA1256 

Input Admittance Yie - Ie 
f- \ .QMHz 

1.0 VCE= -6V 

--,-

-1.0 -10 
Collector Current,Ic - mA 

5.--..--I_nrp_ut_A_d_m_i_t~t_an_c_e-,..-'-y~i~e_-_I~e,___--.5 
f= IOMHz 

l>-------+---+----..----+--- VcE= -6V p 

~-

Q.l J>---.tr---'----.1-----..t----r-_,._--' IO 
-1.0 -IO 
Collector CUrrent,Ic - mA 

000 nput Aani ttance Yie - 000 

~r=100~1---+----+--+---+-+---;? 
VcE=-6v s 

CD 
0 

"" 

Output Admittance Yoe - le 
f- \.QMHz 

1 VCE;;-6V 

-- _ .. 

1.0l>---.l----''------.1----.tr---.1.--*---'1.0 
-~ -10 
Collector Current,Ic - mA 

100 r-::--~o.,..u t~p_u_t_A_dm_1_· t,t_a_n_c..,e_Y_o_e_-..-I~c...,....-.., 100 
f- IOMHz 

~Vm=-6V ~ 

ro 2>---T+-----+----~ 
~ I() l---+--+1-2-:'~L,,,C--J---l----!----11---1 
~ '7i·11--~I-__,7'f'----r----r---r---;---17 

"" ~--+---- ----+---+---+---+--<> 

31----- - --- - ---

1.0,___, ...... ~~----s----...---.--r--' 1.0 
-1.0 -tO 
Collector Current,Ic - mA 

Output Admittance Yoe - le 
S•..---...,....-,---,.----.---r--::-f~-~l~O~O~MHz~ 

31---+---+-+------I>---+-- VCE = -6V p 
. !--·+---

"' 0 
0 

"' 0 
0 

w 2 ,_;, v Cf) 'i!'I. 
E .~ '6. E 1.0 t----+--+--+----;----;---;--r---t1-0 I -+-·-r· 
I"' 101----+--+--+---4>·'-~~---..--+----17'/JI"' "' 7 goa 

,;;;< ,,._]!---_ -+-+--_ -+-+--_:-....,,. -z~ -_.L.:"'=:=:=::5 o' .£ sr--tv-r~-vr-:::;:::;;~:::=i-t>..--r-ts.--i---P 
21---+--+~.L""'+V"---+--+----+----!-~ -, ~ y 

1.031---...----.1--_-,~_0 __ __,1--....... ---r--.1-_~'°1.o o.1!---J,.--.1-_.. __ __,,__ ___ -r---.1...--'o.1 
~.o ~o 

Collector CUrrent,Ic - mA 

Forward Transfer Admittance Yfe - le 
f- IOOMHz 

~ VCE = - 6V -+---+---<--1----Vo--.,--u 

'°° 1---+--+--+---+---+--+::-::L,,..._..., m 1. 
..i _,r-

Cf) 
E 

-1.0 
Collector Current,Ic - mA 

0 

-10 

3 

2 

0 

3 

2 

.1 .. 

Collector Current,Ic - mA 

Reverse Transfer Admittance Yre - Ic 
f-IOOMHz 

I VCE=-6V 12 

~- -era - I- 1 .o 

-gra 

--...,..., 0 .1 

--
- 1.0 -10 

Collector Current,Ic - mA 

(]) 
0 

0 
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Input Admittance Yie - VcE 
s..--....,..---~-~---T...;.;:;......,,-=:;:.... __ ..,s 

f- IOOMHz 
31----11----+--+-----+----! le= - I . OmA h J . I' 

. - 010--+-+--1-----a .,._ . .,....-__ ·-+·-

Output Admittance Yoe - VcE 
~~~---~-~-~-.;.,.;..f-=-,-00-MHz---. 10 

.,._-1-----+---+---1----t Ic = - 1 • OmA p 
15 

~ 10t---T---+---+----T-+--+-----I 10 'fl. ~ lb. 
I I I io 1---+.----1---+--+---+--+----+1.0 I 

<D <D 
;;;; ., ..... <D 

0 .2 
gte--+--+--+-----a 

1.01r-..... ---+--+-----W---'----.t l·O 
-1.0 -10 

Collector to Emitter Voltage,VCE -V 

Forward Transfer Admittance Yfe - VcE 
f- IOOMHz 

.,____,~--t---+--+---t le= - I· OmA p 

21----+---+--+----+--+--+-----r• 

1.01r---'-----r-------+--'----.1l0 0 
-1·0 -10 

Collector to Emitter Voltage,VcE - V 
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&°! 21 t---+--+-+--- PG-+- Veg= -6V 

.~ ~ 1--t-.. 
~ 24 1---+,,,e.'f---+---1---1--+--=i ... ~.--i 
.. / 
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1~·' !iF _.r 

. i.-·-

-1-0 -10 
Collector Current,Ic - mA 
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~ 4:: 
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GI .. ... 

0 :2 
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Collector to Emitter Voltage,VcE - V 
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• 
2018 

PNP/NPN Epitaxial Planar 
Silicon Transistors 

High Voltage Switching, 
AF 100W Predriver Applications 

Features: 
Very small package enabling compactness and slimness of sets 

· High breakdown voltage (VcEo~l60V) 
· Small output capacitance 

) : 2SA1257 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage VCBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Ic 
ico 
PC 
Tj 
Tstg 

(-) 180 
(-) 160 

(-) 5 
(-)80 

(-) 150 
200 
125 

-55 to +125 

Electrical Characteristics at Ta=25°C min 
Collector Cutoff Current ICBO VCB=(-)120V,IE=0 
Emitter Cutoff Current IEBO VEB=(-)4V,Ic=O 
DC Current Gain hFE VcE=(-)5V,IC=(-)10mA 60* 
Gain Bandwidth Prodcut fT VcE=(-)lOV,Ic=(-)lOmA 

Output Capacitance Cob VcB=(-)lOV,f=lMHz 

Base to Emitter Voltage VBE VcE=(-)5V,Ic=(-)10mA 
C-E Saturation Voltage VcE(sat) Ic=(-)30mA,IB=(-)3mA 
C-B Breakdown Voltage V(BR)CBO Ic=(-)lOuA,IE=O (-)180 
C-E Breakdown Voltage V(BR)CEO Ic=(-)lmA,RBE=oo (-)160 
E-B Breakdown Voltage V(BR)EBO lE=(-)lOuA,Ic=O (-)5 
Rise Time ton [at sp~cified test] 
Storage Time tstg circuit 
Fall Time tf 

unit 

v 
v 
v 

mA 
mA 
mW 
oc 
oc 

typ max 
(-)0.1 
(-)0.1 

270* 
(130) 

150 
(2. 4) (3. 2) 

2.0 2.8 
(-) 1. 5 
(-)0.7 

(0.15)0.18 
(0.95)1.00 
(0.15)0.20 

*: The 2SA1257/2SC3143 are classified by lOmA hFE as follows. 

2SA1257 j6o G3 120 j 90 G4 180 13s as 21oj 

2SC3143 ~ 120 I 90 K4 180 13S KS 270 ! 

0.16 

unit 
uA 
uA 

MHz 

pF 

v 
v 
v 
v 
v 

us 
us 
us 

Switching Time Test Circuit 

'PW= 20us Jl DC~ I "I, 

INPUT 

~ 
RB 

VR 182 RI. 
2k 

Case Outline 201~ 
(unit:mm) oc llf 

1"1'-,.~1 
i.-:::- 2.9 ~ 

~ 
lt3 

-~V 'l!JV 

1ors 1 = -1ors2=rc=1omA 

For details, refer to the description of the 2SC3143. 

~ 
~ 

0.4 

B: Base 
C: Collector 
E: Emitter 

SANYO: CP 

Dl03KI,MT No.10571/1 
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®1058A 

Features 
High fT 
High switching speed 
Wide ASO 

): 2SA1258 
Absolute Maximum Ratings/T a=25°C 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 

Junction Temperature 
Storage Temperature 

Electrical Characteristics/T a=25°C 
Collector Cutoff Current 
Emitter Cutoff Current 
Common Emitter DC Current Gain 
Gain Band-width Product 
Collector to Emitter Saturation 
Voltage 
Base to Emitter Saturation Voltage 
Collector to Base Breakdown 
Voltage 
Collector to Emitter Breakdown 
Voltage 
Turn-on Time 
Storage Time 

Fall Time 

Specified Test Circuit 

2010A 

PNP/NPN Epitaxial Planar 
Silicon Darlington Transistors 

High Speed Driver Applications 

VcBo 
VcEO 
VEBQ 
le 
icp 
Pc 

Tj 
Tstg 

lcBo 
IEBO 
hFE 
fT 
VcE(sat) 

(-)70 
(-)60 
(-)5 
(-)3 
(-)5 
1.75 

Tc=25°C 20 
150 

-55 to +150 

VcB=(-)40V, IE=O 
VEB=(-)5V, lc=O 
VcE=(-)2V, lc=(-)1.5A 
VcE=(-)5V, lc=(-)1.5A 
lc=(-)1.5A, IB=(-)3mA 

VBE(sat) le={-) 1.5A, I B=(-)3mA 
V(BR)CBO lc=(-)5mA, IE=O 

V(BR)CEO lc={-)50mA, RBE=00 

ton 
tstg 

tf 

at Specified Test Circuit 

unit 
v 
v 
v 
A 
A 
w 
w 
oc 
oc 

min 

2000 

{-)70 

(-)60 

typ max unit 
(-)0.1 mA 

{-)3 mA 
5000 

200 MHz 
(-1.0) (-)1.5 v 

0.9 
(-)2.0 v 

v 

v 

0.3 µs 
(1.3) µs 
1.2 
0.2 µs 

(For PNP, the polarity is reversed.) 
Electrical Connection 

PW=soµs,Duty Cycle~ 1% 

soor81 =-soor82=rc= IA 

INPUT Rs 

50 

+ 
100u 

For details, refer to the description of the 2SC3144. 
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Case Outline 2010A 
{unit; mm) 

1:63115.1--r- 1•.0 I 

Lltr 0 ~:, 1 • .JI; 
2.7 

-i--r---~ 
' ' 

".}~ L E: Emitter 
J I ~ C: Collector 

"! 18.0 ___, 
~ JEDEC: T0-220AB B: Base 

EIAJ SC-46 

3085KI/D222KI No.1058-1/3 



@1059A 

Features 
High fT 
High switching speed 
Wide ASO 

( ) : 2SA1259 
Absolute Maximum Ratings/T a=25°C 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 

Junction Temperature 
Storage Temperature 

Electrical Characteristics/T a=25°C 
Collector Cutoff Current 
Emitter Cutoff Current 
Common Emitter DC Current Gain 
Gain Band-width Product 
Collector to Emitter Saturation 
Voltage 
Base to Emitter Saturation Voltage 
Collector to Base Breakdown 
Voltage 
Collector to Emitter Breakdown 
Voltage 

Specified Test Circuit 
(For PNP, the polarity is reversed.) 

PW=soµs,Duty Cycle~ 1% OUTPUT 
500Ig I= -500is2=1c=2A 

INPUT Rs 

J 
1so 
I 

r!-rr ~~---£~+~~+----£~,_.. 
100u 7tTr 470u 

Vee• iov 

2010A 

PNP /NPN Epitaxial Planar 
Silicon Darlington Transistors 

High Speed Driver Applications 

VcBo 
Vern 
VEBQ 
ic 
icp 
Pc 

Tc=25°C 

(-)70 
(-)60 
(-)5 
(-)5 
(-)8 

1.75 
30 

150 
-55 to+150 

unit 
v 
v 
v 
A 
A 
w 
w 
oc 
oc 

min typ max unit 

lcso 
IEBQ 
hFE 

VcB=(-)40V, IE=O 
VEB=(-)5V, lc=O 
VcE=(-)2V, lc=H2.5A 
VcE=(-)5V, lc=(-)2.5A 
lc=(-)2.5A, IB=(-)5mA 

(-)0.1 mA 
(-)3 mA 

2000 5000 

fT 
VcE(sat) 

200 MHz 
(-1.0) (-)1.5 

0.9 

VsE(sat) lc=(-)2.5A, IB=(-)5mA (-)2.0 

V(BR)CBO lc=(-)5mA, IE=O (-)70 

V(BR)CEO lc=(-)50mA, RBE=00 (-)60 

Electrical Connection 

Case Outline 2010A 
(unit; mm) 

~15.1--r-1•.01 

Lltr 0 ;, t.JU 
2.7 

-r-r--

[lli ' ' 
~~~ L E: Emitter 

J I lo:L c: Collector 
~ lS.O _____,.., B: Base 
- JEDEC: TO- 2 20Nl 

EIAJ SC-46 

v 

v 
v 

v 

For details, refer to the description of the 2SC3145. 

2075KI, Ii /0222 Kl, No. 1059-1/3 
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2010A 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

High Current Switching Applications 

®1199 

Applications 
• Various inductance lamp drivers for electrical equipment • 
• Inverters, converters (strobo, flash, fluorescent lamp lighting circuit) • 
• Power amp. (high power car stereo, motor controller) • 
• High-speed switching (switching regulator, driver). 

Features 
Low saturation voltage. 
Excellent current dependence of hFE· 
Short switching time. 

( ): 2SA1289 
Maii.Jma Ratings at Ta=25°C 

Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Collector Dissipation Pc 
Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current IcBO 
Emitter Cutoff Current IEB~ 
DC Current Gain hFE 
Gain Bandwidth Product f T 

(-)80 
(-)60 
(-)5 
(-)5 
(-)7 

30 
150 

-55 to +150 

min 

unit 
v 
v 
v 
A 
A 
w 

OC 
OC 

typ max unit 
(-)0.1 mA 
(-)0.1. mA 

280 
100 MHz 

• The 2SA1289/2SC3253 are classified by 1A hFE as follows: 

110 Q 140 100 R 200 140 s 280 I 

For details, refer to the description of the 2SC3253. 
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Case Outline 2010A 
(unit: mm) 

~1s.1--r- "·ol -+;.-

f It[° m:;!~ m L.----:-- o. i.J '-ML s 

"!~ L E: Emitter 
~ ~ J I ~ C: Collector 

'"? ' 8•0 ____,.., B: Base 
- JEDEC: T0-220!'.B 

Eil\J SC-46 

D064MY,TS No.1199-1/3 



2010A 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

High Current Switching Applications 

®1200 

Applications 
Various inductance lamp drivers for car applications. 
Inverters, converters (strobo, flash, fluorescent lamp lighting circuit). 
Power amp (high power car stereo, motor controller). 
High-speed switching (switching regulator, driver). 

Features 

( 

Low saturation voltage. 
Excellent current dependence of hFE· 
Short switching time 

): 2SA1290 
Absolute Maximum Ratings/T a=25°C 

Collector to Base Voltage VcBo 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current le 
Peak Collector Current icp 
Collector Dissipation Pc 
Junction Temperature Tj 

Tc=25°C 

(-)80 
(-)60 
(-)5 
(-;-)7 

(-)10 

35 
150 

Storage Temperature T stg -55 to +150 

Electrical Characteristics/T a=25°C 
Collector Cutoff Current ICBO VcB=(-)40V, IE=O 
Emitter Cutoff Current IEBO Vrn=(-)4V, lc=O 

DC Current Gain fFE" VcE=(-)2V, lc=(-)1A 

Gain Band-width product fT VcE=(-)5V, lc=(-)lA 
Collector to Emitter Saturation VcE(sat) ic=(-l3.5A, IB=(-lo.175A 

Voltage 
Collector to Base Breakdown V(BR)CBO lc=(-)1mA, IE=O 

Voltage 
Collector to Emitter Breakdown V(BR)CEO lc=(-)1mA, RBE=00 

Voltage 
Emitter to Base Breakdown Voltage V(BR)EBO IE=(-)1mA, lc=O 
Turn-on Time ton at specified test circuit 
Storage Time tstg 
Fall Time tf 

*The 2SA 1290/2SC3254 are classified by 1A hFE as follows: 

I 70 Q 140 1100 R 200 140 s 280 I 
Switching Time Test Circuit 

PW:2(M ~ 
Jl De:!~ I °I, 

INPUT 
VR 

For PNP, 
VBE:-SV 

RL 
6.67 

Vee= 2ov 

Case Outline 2010A 

unit 
v 
v 
v 
A 
A 
w 
oc 
oc 

min 

70* 

(-)80 

(-)60 

(-)5 

typ 

100 

0.1 
0.5 
0.1 

max 
(-)0.1 
(-)0.1 

280* 

(-)0.4 

2.7 

-r-r-

~ 
E: Emitter 
C: Col lee tor 
B: Base 

unit 
mA 
mA 

MHz 
v 

v 

v 

v 
µs 
µs 
µs 

the polarity is reversed. 20Is1 = -20Isz=Ic=3A 
EIJ\J SC-46 

For details, refer to the description of the 2SC3254. 

0183Kl/TSlll No. 1200-1/3 
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2010A 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

High Current Switching Applications 

®1201 

Applications 
Various inductance lamp drivers for car applications. 
Inverters, converters (strobe, flash, fluorescent lamp lighting circuit). 
Power amp (high power car stereo, motor controller). 

• High-speed switching (switching regulator, driver). 

Features 
Low saturation voltage. 
Excellent current dependence of hfE· 
Short switching time 

( ): 2SA1291 
Absolute Maximum Ratings/T a=25°C 

Collector to Base Voltage VcBo 
Collector to Emitter Voltage VcEo 
Emitter to Base Voltage VEBO 
Collector Current ic 
Peak Collector Current icp 
Collector Dissipation Pc 
Junction Temperature Tj 

Tc=25°C 

(-)80 
(-)60 
(-)5 

(-)10 
(-)12 

40 
150 

Storage Temperature Tstg -55 to+150 

unit 
v 
v 
v 
A 
A 
w 
oc 
oc 

Electrical Characteristics/T a=25°C min typ max unit 
Collector Cu to ff Current ICBO VcB=(-)40V, IE=O (-)0.1 mA 
Emitter Cutoff Current IEBO VEB=(-)4V, lc=O (-)0.1 mA 
DC Current Gain fFE" VcE=(-)2V, lc=(-)1A 70* 280* 
Gain Band-width product fr VcE=(-)5V, lc=(-)1A 100 MHz 
Collector to Emitter Saturation VcE(sat) lc=(-)5A, IB=(-)0.25A (-)0.4 
Voltage 
Collector to Base Breakdown V(BR)CBO lc=(-)1mA, IE=0 (-)80 
Voltage 
Collector to Emitter Breakdown V(BR)CEO le=(-) 1 mA, RBE=00 (-)60 
Voltage 
Emitter to Base Breakdown Voltage V(BR)EBO IE=(-)1mA, lc=O (-)5 
Turn-on Time ton at specified test circuit 0.1 
Storage Time tstg 0.5 
Fall Time tf 0.1 

"The 2SA1291/2SC3255are'classified by 1A hFE as follows: 

70 Q 140 1100 R 200 I 140 s 280 

Switching Time Test Circuit 

For PNP, 

Rl 
4 

l.\:C=20V 

the polarity is reversed. 20Ig1 = -20I82='=Ic=5A 

For details, refer to the description of the 2SC3255. 
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Case Outline 2010A 
(unit: mm) 

f=6.J; 1s .1-i-- 1•. o I 

Liff Jg7~m 
2.7 
~ 

U] I 

' 

~~::+:=r=J 
1 

L E: Emitter 
~ ~ 18 _0 -----i kL C: <::ol 1ector 

- JEOEC: T0-220AB B: Base 

EIAJ SC-46 

0183Kl/TSlll No. 1201-1/3 
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2033 
PNP/NPN Epitaxial Planar 

Silicon Transistors 

Low Frequency, 
General-Purpose Amp Applications 

®1599 

Use 
• Capable of being used in the low frequency to high freqency range. 

Features 
• Large current capacity and wide ASO. 

( ) : 2SA1317 
Absolute Maxi.lull Ratings at Ta=25°C 

Collector to Base Voltage VcBo 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current le 
Peak Collector Current icp 
Collector Dissipation Pc 
Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current IcBO 
Emitter Cutoff Current IEBO • 
DC Current Gain hFE( 1) 

Gain Bandwidth Product 
Output Capacitance 

(-)60 
(-)50 
(-)6 

(-)200 
(-)400 

300 
150 

-55 to +150 

min 
VcB=(-)40V,IE=O 
VEB=(-)5V,Ic=0 

100• VcE=(-)6V,Ic=C-)1mA 
(100) 

VcE=(-)6V,Ic=<-)0.1mA 70 
VcE=(-)6V,Ic=(-)10mA 
VcB=(-)6V,f=1MHz 

• The 2SA1317/2SC3330 are classified by 1mA hFE as follows: 

2SA1317 I 100 R 200 140 s 280 I 200 T 400 280 u 560 

unit 
v 
v 
v 

mA 
mA 
mW 
OC 
OC 

typ max 
(-)0.1 
(-)0.1. 

800 
(560) 

200 
3.0 

(4.0) 

unit 
uA 
uA 

MHz 
pF 

2sc3330 ~-. R 200 140 s .2~0 I 200 . T __ 4~o_ j 280 ~--~6_o_[ 400 v Boo I 

For details, refer to the description of the 2SC3330. 

Case Outline 2033 
(unit:mm) 

SANYO: SPA B: Base 
C: Collector 
E: Emitter 

D054MY,TS No.1599-1/3 
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2003A 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

Low Frequency, 
General-Purpose Amp Applications 

®1600 

Use 
• Capable of being used in the low frequency to high frequency range. 

Features 
• Large current capacity and wide ASO. 

( ): 2SA1318 
Absolute Maxi.Jmla Ratings at Ta=25°C 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics at 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

Gain Bandwidth Product 
Output Capacitance 

VcBo 
VCEO 
VEBO 
Ic 
icp 
Pc 
Tj 
Tstg 

Ta=25°C 
1CBO 
1EBO 
hFE( 1)* 

hFE{2) 
fT 
cob 

(-)60 
(-)50 
(-)6 

(-)200 
(-)400 

500 
150 

-55 to +150 

min 

100• 
(100) 

VcE=(-)6V,Ic=(-)0.1mA 70 
VcE=(-)6V,Ic=(-)10mA 
VcB=(-)6V,f=1MHz 

unit 
v 
v 
v 

mA 
mA 
mW 
OC 
OC 

typ max unit 
(-)0.1 uA 
(-)0.1• uA 

800 
(560) 

200 MHz 
3.0 pF 

(4.5) 

• The 2SA1318/2SC3331 are classified by 1mA hFE as follows: 

2SA1318 I 100 R 200 I 140 s 280 200 T 400 280 u 560 

2sc3331 i 1 oo R 200 T 140 s 280 200 T 400 280 u 560 400 v 8ool 

For details, refer to the description of the 2SC3331. 
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Case Outline 2003A 
(unit:mm) 

JEDEC: T0-92 
EIAJ : SC-43 
SANYO: NP 

B. Base 
C. Collector 
E. Emitter 

D054MY,TS No.1600-1/3 



2003A 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

High Voltage Switching Applications 

@1334A 

Features 
High breakdown voltage. 
Excellent hFE linearity. 
Wide ASO and highly resistant to breakdown. 
Adoption of MBIT process. 

( ): 2SA1319 
Absolute maximum Ratings/T a=25°C 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics/T a=25°C 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

Gain Band-width Product 
Common Base Output Capacitance 
Collector to Emitter Saturation 
Voltage 
Base to Emitter Saturation Voltage 
Collector to Base Breakdown 
Voltage 
Collector to Emitter Breakdown 
Voltage 

VcBo 
VcEO 
VEBO 
ic 
icp 
Pc 
Tj 

Tstg 

lcBo 
IEBO 
hFE(1) 
hFE(2) 
fT 
Cob 
VcE(sat) 

(-)180 
(-)160 

(-)6 
(-)0.7 
(-)1.5 

700 
150 

-55 to +150 

VcB=H120V, IE=O 
VEB=(-)4V, lc=O 
VcE=(-)5V, lc=(-)100mA 
VcE=(-)5V, lc=(-)10mA 
VcE=(-)10V, lc=(-)50mA 
VcB=(-)1ov 
lc=(-)250mA, IB=(-)25mA 

VBE(sat) lc=(-)250mA, IB=(-)25mA 
V(BR)CBO lc=(-)10µA, IE=O 

V(BR)CEO lc=(-)1mA, RsE=00 

Emitter to Base Breakdown Voltage V(BR)EBO IE=(-) 10µA, lc=O 
Turn-on Time 
Storage Time 
Fall Time 

ton 
tstg 
tf 

At specified test circuit 

•:The 2SA 1319/2SC3332 are classified by 100mA hFE as follows: 

I 100 R 200 I 140 s 280 200 T 400 

unit 
v 
v 
v 
A 
A 

mW 
oc 
oc 

min 

100 
80 

typ 

120 
( 11)8 

max 
(-)0.1 
(-)0.1 

400 

0.12 0.4 
(0.20) (0.5) 

(-)0.85 (-)1.2 
(-)180 

(-)160 

(-)6 

(60)50 
(900) 1000 

(60)60 

Switching Time Test Circuit 
Case Outline 2003A 
(unit: mm) 

(For PNP, the 
polarity is 
reversed.) INPUT 

20Ig I= -20Is2 = Ic= 300mA 

B. Base 

unit 
µA 
µA 

MHz 
pF 
v 
v 
v 
v 

v 

v 
ns 
ns 
ns 

JEDEC: T0-92 
EIAJ : SC-43 
SANYO: NP 

C. Collector 
E. Emitter 

For details, refer to the description of the 2SC3332_ 

0183K I /TS Ill No. 1334-1 /3 
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2018 

PNP Epitaxial Planar 
Silicon Transistor 

®1341 

Features 
High switching speed. 
High breakdown voltage. 

High Speed Switching Applications 

Very small-sized package permitting 2SA1331-used sets to be made smaller 
and slimmer. 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current le 

-60 
-50 
-5 

-150 
-400 

150 
125 

Peak Collecto:i;:- Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

icp 
Pc 
Tj 
Tstg -55 to +125 

Electrical Characteristics at 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Bandwidth Product 
Output Capacitance 

Ta=25°C 
IcBO VcB=-40V,IE=O 
!EBO VEB=-4V,Ic=O 
hpE VcE=-6V,Ic=-lrnA 
fT VcE=-6V,Ic=-lrnA 
Cob VcB=-6V,f=lMHz 

unit 
v 
v 
v 

rnA 
rnA 
mW 
oc 
oc 

min 

90* 

typ 

100 
3.5 

max 
-0.1 
-0.1 

400* 

C-E Saturation Voltage 
B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Delay Time 

VcE(sat) Ic=-lOrnA,IB=-lrnA 
VBE(sat) Ic=-lOrnA,IB=-lrnA 

-0.1 -0.4 

Rise Time 
Storage Time 
Fall Time 

* The 2SA1331 is classified 

J 90 4 180 I 135 

Switching Time Test Circuit 

-tt--
u 
IN 

V----4>----+---0---+-< 
PW•10us 
duty~ 2.5 •t. 
Tr ,Tf • 1ns 50 

IOIB1=-\0IB2 
= Ic= !Cl'nA 

+5V 

-0. 75 -1.l 
V(BR)CBO Ic=-lOuA,IE=O -60 
V(BR) CEO Ic=-lrnA,.RJ3E=oo -50 
v(BR)EBO IE=-lOuA,Ic=O -5 
ta At specified test circuit 
tr At specified test circuit 
tstg At specified test circuit 
tf At specified test circuit 

by lA hFE as follows : 

5 270 I 200 6 400 / 

OUT 

2k 

Case Outline 2018 
(unit:mm) c ~ 

01~ 
\"~1.9~Jl ~2.9~ 

40 
120 
190 
200 

0.16 
--it-

B: Base 

.10-0.zs 
(0.15typ) 

[ijJ C: Collector 
E: Emitter 

vcc•-2ov 
0.4 SANYO: CP 

unit 
uA 

uA 

MHz 
pF 
v 
v 
v 
v 
v 

ns 
ns 
ns 
ns 

1115KI/9172 2SA1331/9072KI TS3165/No.1341-l/2 
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2SA1331 

c 
0 .... 
.µ 

"' ~ 
.µ 

"' 

_ 20 .---~~-~~r_c_-~V_CE.---~~-~--. 
< -18 f---+--+--+--1---+--+--+---+--+--l 
I 
u-16 

H 

.µ' -14 
c 
~ -12 
... 
;:1 -10 
u 
... - 8 
0 
.µ 
u -6 ...,___,_~...,_­
Q) 

~ - 4 11"'-+-=--f"~+--

8 -2 JL--::± ..... -t--='f---1---+-+--+---+--+--l 

-s -10 -15 -20 -25 -JO -35 -1.t) -45 -50 
Collector to Emitter Voltage,VcE - V 

re - vs E 
-150 ,....,-------.-----.-----,---...., 

VcE=-6V 

~-140.-----+----+---+-----o>-----+---< 

~ -100 f-----+----l-----+--l---l-+-1-----1 
Q) ... 
~ - 80 f-----+----1-----+ 
u 
... 
0 

-60 
.µ 
u -1.t) Q) .... .... 
0 -20 u 

0 
0 -0.2 -0.4 -0.6 -o.8 -1.0 

Base to Erni tter Voltage, VBE - v 

N1C00r-r--.--~.---~f_T~--r~c--.-~-----. 
i 7t---1--t--+--+--+--+-+---+-+---+-~V_c~E_-_-T6_v~' 

5t---1--t--+--t·--+--+-+---+-+---+--+--+--+-~ 

,; 3 
u 2 ;:1 

'O 
0 

~ 100 
ii~ 

.s::: 1 .µ 
'O 5 .... 
~ 
~ 
al 2 
c .... 
"' 10 (.!) -100 -10 -f.Q 

Collector Current,Ic - mA 

:> 
I -t<XXX) 

VeE(sat) - re 
'.jJ 1 

"' Ul 

f>l 
Ul u 
... :::. 2 
QJ QJ 
.µ O> .µ "' -100J .... .µ 

'" .... 1 
f>l 0 
0 :> 
.µ 

... 
0 
.µ 2 u 
QJ .... -100 .... 
0 1 u 

-1.0 -1()_ -100 
Collector Current,Ic - mA 

re - VeE 
-50 r::---,---.,--,--,---,rr;rrT-:;;.--r-. 

from top 
-45 -IOOOµA-+---t--+-~,,,,,_---

< -9ooµA 
1 -40 - 800 µA -t--t~M7"!7", 
;:J -35 - 700 µ A --t--MW~>"'f--'-

- 600 µA 
~ -30 +----+--+---+ 
QJ 

~ -25 t---t---+--

u -20 
... .s -15 
[) 

~ -10 .... 
8 -5 

0 
0 -0.2 -0.4 -o.6 -0.8 -1.0 
Collector to Emitter Voltage, VcE - V 

10'---+-±---!c--'---+-±--+-"--±--±--+-'---+~ 
- 0 .1 2 3 5 -1.0 2 J 5 -10 2 3 5 -100 2 3 

Collector Current,Ic - mA 

s.------~c_o_b~--v_e~B-----~ "" T 1 f= \MHz 
~ 3'f---+--~r, -+---+---+!---1'--+-1-----+-+--+-+--+ 

2f---+--+--+---+---t--+--+--+---+--+-+-+---1 

{l I J' JI : 
~ro+---+--+--+---+----+--+--+---+--+-+-+-~ 
Q.) I T 
" 7r--t--t- T ~5 t--1' 
-~ '~ hl 3f---+--+--+---+---r +:"'r--.;;;::+--+-+-+--l 
~ 21--+-+-+--l--+--+--+--+----+~-+t--.."""-'*'--+--I 
u I F 
.µ I .4 
~10 
;:1•7f---+--+--+---+---+--+--+--+---+--+-+-+-l 
0 ~5;---,j--,j,-'----,1---t--~_..__,'--~-;!---=--=---I 

5 -1.0 3 5 -10 3 5 7_100 
~ Collector to Base Voltage,VcB - v 

'160.------~--rP~e_-_Tra--r-~-~ 
u 

~-140~ 
-~ "{ 
-:;; 120 """ .e- '\. ui.100 l----+---1---"V---f----+----+-__, 

~80 ~ 
~ 60 l----+---1----+---b.t-'..-\._-+----t-----1 

~ l.tJl----+---1----+---l---"V----+-__, 

8 ~ 
~ 20 >----!---!----+----+---+____,,~...-+---< 

~ o~--!-~-~-~-~-~h..~~ 
~ 0 .... .... ... 

20 llJ 60 80 (X) 120 
Ambient Temperature,Ta - •c 

140 
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2018 

PNP/NPN Epitaxial Planar 
Silicon Transistors 

High Speed Switching Applications 

®1421 

Features 
Adoption of FBET process 
High breakdown voltage: VCE0=(-)50V 
Large current capacity and high fT 
Very small-sized package permitting 

( ) : 2SA1338 

Absolute Maximum Ratings at Ta=25°c 
Collector to Base Voltage VCBO 
Collector to Emitter Voltage VCEO 
Emitter to Base Voltage VEBO 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

re 
icp 
Pc 
Tj 
Tstg 

sets to be small-sized, slim 

unit 
(-) 60 v 
(-)50 v 

(-) 5 v 
(-) 500 mA 
(-) 800 mA 

200 mW 
150 oc 

-55 to +150 oc 

Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current gain 

at Ta=25°C min typ max unit 

Gain Bandwidth Product 

Output Capacitance 

C-E Saturation Voltage 

B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Turn-on Time 

lCBO 
lEBO 
hFE 
fT 

Cob 

VCE (sat) 

VBE(sat) 
V(BR)CBO 
V(BR)CEO 
V(BR)EBO 
ton 

VcB=(-)40V,IE=0 
VEB=(-)4V,Ic=O 
VcE=(-)5V,Ic=(-)10mA 100* 
VcE=(-)lOV,Ic=(-)50mA 

VcB=(-)lOV,f=lMHz 

Ic=(-)100mA,IB=(-)10mA 

Ic=(-)lOOmA,IB=(-)lOmA 
Ic=(-)lOuA,IE=O (-) 60 
Ic=(-)lOOuA,RBE=O'.l (-) 50 
IE=(-) lOuA,Ic=O (-) 5 
Vcc=2ov, 

(-)0.1 
(-) 0.1 

560* 
300 

(200) 
3.7 

(5. 6) 
0.1 0.3 

(0 .15) (0. 4) 
0.8 1.2 

70(70) 
Storage Time tstg Ic=l0IBl=-10IB2=100mA 400(400) 
Fall Time tf 70(50) 

* : The 2SA1338/2SC3392 are classified by lOmA hFE as follows: 

2SA1338 LiiJ:CCj.L4 200 I 140 AL5 280 I 
I 200 AL6 400 1 zso AL 7 560 I 

0-16 

uA 
uA 

MHz 

pF 

v 

v 
v 
v 
v 

ns 
ns 
ns 

2SC3392 LiQ:o AY4 200 I 140 AY5 ~ 
=~====-====== [200 AY6 400 I 2so AY7 560 I 

Case Outline 2018 
(unit:~m)~ 

D~. ~.1~ er I ~o.a~ 
~1.1--l 

For details, refer to the description of the 2SC3392. 
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2.9 

~ 
0.4 

B: Base 
C: Collector 
E: Emitter 

SANYO: CP 
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2033 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

High Speed Switching Applications 

®1392 

Features 
Very small-sized package permitting sets to be small-sized, slim 
High breakdown voltage: VcEo=(-)50V 
Complementary pair transistor having large current capacity and high fT 
Adoption of FBET process 

( ) : 2SA1339 

Absolute Maximum Ratings at Ta=25°c 
Collector to Base Voltage VCBO 
Collector to Emitter Voltage VCEO 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

VEBO 
Ic 
icp 
Pc 
Tj 
Tstg -55 

unit 
(-) 60 v 
(-) 50 v 
(-) 5 v 

(-)500 mA 
(-)800 mA 

300 mW 
150 oc 

to +150 oc 

Electrical Characteristics at Ta=25°c 
Collector Cutoff Current ICBO VcB=(-)40V,IE=0 
Emitter Cutoff Current IEBO VEB=(-)4V 

min typ max 
(-)0.1 
(-)0.1 

unit 
uA 
uA 

DC Current gain hFE VcE=(-)5V,Ic=(-)10mA 100* 560* 
Gain Bandwidth Product fT VcE=(-)lOV,Ic=(-)50mA 300 

Output Capacitance 

C-E Saturation Voltage 

B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Rise Time 
Storage Time 
Fall Time 

* : The 

I 100 

I 200 

2SA1339/2SC3393 

R 200 I 140 s 

T 400 I 280 u 

Cob VcB=(-)lOV,f=lMHz 

VCE(sat) Ic=(-)lOOmA,IB=(-)lOmA 

VBE(sat) Ic=(-)lOOmA,IB=(-)lOmA 
v (BR) CBO Ic= (-) lOuA, IE=O (-) 60 
V(BR)CEO Ic=(-)lOOuA,RBE=OO (-)50 

(200) 
3.7 

(5.6) 
0.1 0.3 

(0.15) (0.4) 
0.8 1.2 

~~~:)EBO[~~~~~~::::~:::~lOOmA] (-):0~~~~~~ 
tf 70 (50) 

are classified by lOmA hFE as follows: 

280 I 

s6o I 
Case Outline 2033 
(unit:mm) 

Switching Time Test Circuit 
PW• 10 us ..!!!...___ 

Jl ocli 1 .,, Re 

INPUT 
VR 

-W 

OUT 

RI. 
200 

VcC=20V 

For details, refer to the description of the 2SC3393 

C: Collector 
E: Emitter 

SANYO: SPA 

1114KI,MT No.1392-1/4 
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®12838 

Applications 

• 
2018 

Switching Applications 
(with Bias Resistance) 

Switching circuit, inverter, interface circuit, driver 

Fea1Ures 
Built-in bias resistor (R1=47kil, R2=47kn). 
Small-sized package (CP). 

( ): 2SA1341 
Absolute Maximum Ratings/T 8=25°C 

Collector to Base Voltage_. 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics/T 8=25°C 
Collector Cutoff Current 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Band'width product 

Output Capacitance 

Collector to Emitter Saturation 
Voltage 

Marking on Device 
2SA1341:BL, 2SC3395:BY 

Electrical Connection 

Collector 
(Output) 

Base o-___,....-...--. 
(Input) 

Emitter 
(Gnd) 

PNP 

VcBo 
VcEO 
VEBO 
Jc 
icp 
Pc 
Tj 

Tstg 

'cBo 
ICEO 
IEBO 
hFE 
tr 

Cob 

(-)50 
(-)50 
(-)10 

(-)100 
(-)200 

200 
150 

-55 to +150 

VcB=(-)40V, IE=O 
VcE=(-)40V, IB=O 
VEB=(-)5V, Jc=O 
VcE=(-)5V, Jc=(-)5mA 
VcE(-)10V, Jc=(-)5mA 

VcB=(-)10V, f=1MHz 

VcE(sat) te=(-)5mA, IB=(-)0.25mA 

Colle-ct or 
(Output) 

Emittrr 
(Gnd) 

NPN 

Case Outline 2018 
(unit: 

PNP/NPN Epitaxial Planar 
Silicon Transistors 

unit 
v 
v 
v 

mA 
mA 
mW 

oc 
oc 

min 

(-)30 
50 

typ max 
H0.1 
H0.5 

(-)53 (-)80 

250 
(200) 

3.5 
(5.3) 

H0.1 H0.3 

0-16 

er I ~o.a-i 
~1.1--l 

B: Base 
C: Collector 
E: Emitter 

SANYO: CP 

unit 
µA 
µA 
µA 

MHz 

pF 

v 

2275MY/4143KI,TS No.1283-1/2 
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Collector to Base Breakdown 
Voltage 
Collector to Emitter Breakdown 
Voltage 
Input Off Voltage 
Input On Voltage 
Input Resistance 
Input Resistance Ratio 

• Sample Application Circuit 

2SA 1341 /2SC3395 

V(BR)CBO le=(-) 10µA, I E=O 

V(BR)CEO lc=(-)100µA, RBE= 00 

V1(off) 
V1(on) 
Rl 
R1/R2 

VcE=(-)5V, lc=(-)100µA 
VcE=(-)0.2V, lc=(-)5mA 

Vee 

..-----o OUTPUT 

Input ON-state voltage: 5V or more ~ 

Jl_ JN PUT ( Rl I/ ) 

Input OFF-state voltage: 0.8Vor less~ 

min typ max 
(-)50 

(-)50 

(-)0.8 (-)1.1 (-)1.5 
(-)1.0 (-)2.5 (-)5.0 

32 47 62 
0.9 1.0 1.1 

For PNP, polarity is reversed. 

GND 

VJ(on) - Ic Ic - Vr(off) 
VCE=0-2V 

"--t--+---+-+---+---1-+---RI: 47k 
R2 : 47k 

VcE-5V 
> 
I 
'2 
0 = 101--+--+---+--1--+--+--1---i.--t--

> .,­
Cl 

"' ... 
0 
> 
c 
0 ... 
::J a. 
c 

to. 1--+--'-----.-~....---;----.----.----.----t t.O to 
Collector Current, le - mA 

1cm,~~--,--.--r-h~FEO--.,---I_c-.--.-~-,,--~~ 
VCE-5V 

?t-+--l-----+--+-1--t--+-f--jf---l----t- RI : 4 7k 

LU T I R2: 47k 

u... J--1--1---+---1---+--, ~ 60 'C -·::t1=2=s+c+:~I 
~ ~~ 
~ A~~s'C 
~ 1001-+-+---,,JL:O~"'--+-t-1!---+-+-1-+-+-~ 
~ ..69"1 
::J _, 

u 
u 
Cl 

1000 

1 
I 
u 
+' c 
~ 100 

::J u .... 

RI : 47k 

ff f R2 : 47k 

j !Lj 

~L ;/ f;; t:L 
N"' "' "'L 1,1 

1 2 
~ 
81 0 J lJ 

For 1PNP, :.ni~us sign is omitted. 
0 o.• o.a 1.2 t.6 2.0 

Input Off Voltage, V1 (off) - V 

~ 240 .----.----,---r-P_c-,--_T_a-.--,---.-----, 

I 

ii: 200 "-

c' ~ ! 160 t---+--- ~~~~~-+---+---+----+---+-------< 

g 120 ~ 

j BO GN 
0 
~ 40r----1---t---+---+----+--~b..~"'~_,.______, 
:c 
"' 

unit 
v 

v 

v 
v 

kD. 

For PNP, minus sign is omitted. 
to,_.,__._t.O---+---y~,---.,--,-0--,--,-----,~-.,--IOO-_, ~D ~ 

0 20 40 60 80 100 1!0 I IQ 150 160 

Collector Current, le - mA <( Ambient Temperature, Ta - °C 
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®12848 

Applications 

• 
2018 

Switching Applications 
(with Bias Resistance) 

PNP/NPN Epitaxial Planar 
Silicon Transistors 

Switching circuit, inverter, interface circuit, driver 

Features 
Built-in bias resistor (R1=22krl, R2=22kn). 
Small-sized package (CP). 

( ): 2SA 1342 
Absolute Maximum Ratings/T a=25°C 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics/T a=25°C 
Collector Cutoff Current 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Band-width product 

Output Capacitance 

Collector to Emitter Saturation 
Voltage 

Marking on Device 
2SA1342:CL,2SC3396:CY 

Electrical Connection 

Collector 
(Output) 

Emitter 
(Gndl 

PNP 

VcBo 
VcEO 
VEBO 
le 
icp 
Pc 
Tj 
Tstg 

ICBO 
ICEO 
IEBO 
hFE 
fT 

Cob 

(-)50 
(-)50 
(-)10 

(-)100 
(-)200 

200 
150 

-55 to +150 

VcB=(-)40V, IE=O 
VcE=(-)40V, ls=O 
VEs=(-)5V, lc=O 
VcE=(-)5V, lc=(-)5mA 
VcE(-)lOV, lc=(-)5mA 

VcB=(-)lOV, f=lMHz 

unit 
v 
v 
v 

mA 
mA 
mW 

oc 
oc 

min typ max 
(-)0.1 
(-)0.5 

(-)70(-) 113(-)150 
50 

250 
(200) 

3.5 
(5.3) 

VcE(sat) lc=(-)lOmA, Js=(-)0.5mA (-)0.1 (-)0.3 

Collector 
(Output) 

Emitter 
(Gnd) 

NPN 

Case Outline 2018 
(unit: mm) 

d~ JBl1lfo--1.9~j l I ~0.8-1 1--'...:.--2.9~ i..::1.1-..i 

B: Base 
' C: Collector 
I 
I E: Emitter 

0.4 SANYO: CP 

unit 
µA 
µA 
µA 

MHz 

pF 

v 

2275MY/4143KI,TS No.1284-1/2 
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2SA 1342/2SC3396 

min typ max 
Collector to Base Breakdown 
Voltage 
Collector to Emitter Breakdown 
Voltage 

V(BR)CBO lc=(-)10µA, IE=O 

V(BR)CEO lc=(-)100µA, RBE=00 

(-)50 

(-)50 

Input Off Voltage 
Input On Voltage 
Input Resistance 

VI( off) 
V1(on) 
R1 
R1/R2 

VcE=(-)5V, lc=(-)100µA 
VcE=(-)0.2V, lc=(-)5mA 

(-)0.8 (-)1.1 (-)1.5 
(-)1.0 (-)1.9 (-)3.0 

15 22 29 
Input Resistance Ratio 0.9 1.0 1.1 

• Sample Application Circuit 

..--~---00UTPUT 

lop"' ON<taoo ':Jr:,~:• ;;:-:_ ) 
Input OFF-state voltage: O.SV or less ~ 

> 
I 
-;: 

VI (on) - Ic 
VCE-0°2V 

,,___,_-;----r-r---r-;-t--RI :22k 
R2 : 22k 

0 
:;::-10t--+--t---t---t--t--+--t--t--_,,_--I 

> ~~ 
~ I 
~ ~-
0 _,, 

~ --+---+---+-1----+-')_'ioc, . .,#' 
~ ""_,,s"~ 
5. I 'l'~~ 
c: ~i----~~ For PNP, minus 

o"G sign is omitted. 
l,0~-~---,----1-----------.1 tO 3 10 2 3 

Collector Current, le - mA 

hFE - IC 
ID(X)~--.--~~--.-~~-----vc_E ___ sv~ 

"11-+-11----+--+--<>--+--+--+---+---+- RI : 2 2k 
~+-11---t--t---lf--t-t---+--+---+R2:22k 

10 l--olr-L--+-~Fro_r~P_N~P_,_m_in_uTs_s~ig_n~isro~m,...-it_te_d,. 
1.0 3 ~ 7 •0 1 J 5 ' Ill> 

Collector Current, le - mA 

GNO 

1000 

u .. ,­
c: 
~•00 
:J u 

5 
0 

For PNP, polarity is reversed. 

le - V1(off) 
VcE-5V 
RI : 22k 

_J _L J_ R2 : 22k 

i 
r.;,[ 

J_ 1 
j_ 

/~~ tJ-E-icrJ C\J (\f 

1 (f 
L 

_l 1 f F_or ~NP, '."inus _l_ 
sign 1s omitted. 

0.• 0.8 •.2 1.6 2.0 
Input Off Voltage, V1 (off) - V 

~ .240 .----,---.-----,...-P c:.....,-.-T_a'--T--r-""T""-..., 
I 
J!200t-~t-.---t--+--+---+---+--t----I 
§. "{ 
... 1601-----l--t-l-"<o "'--t---+---+--+--1----t 

-~ ~ 
Ci 1201----l--+--+-L___::..,.~-..+----+--+--l----I 

g ~ 
~ ~1-----l--+---+---+--~l~.,---t---+---t 

~ 4()1---;--+---+---+---+--+h..~'-..--1----1 
~ "h 
~ 0 cx---,2~D-4~~.--6~~.-...,8~0-~1~b<-~1m.-~~m~n1·1llx-<~1~~ 
<C Ambient Temperature, Ta - °C 

unit 
v 

v 

v 
v 

kil 
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2018 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

Switching Applications 
(with Bias Resistance) 

®12858 

Applications 
Switching circuit, inverter, interface circuit, driver 

Features 
Built-in bias resistor (R1=46kil, R2=23kil). 
Small-sized package (CP). 

( ): 2SA1343 
Absolute Maximum Ratings/T 8=25°C 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics/T 8=25°C 
Collector Cutoff Current 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Band-width product 

Output Capacitance 

Collector to Emitter Saturation 
Voltage 

Marking on Device 
2SA1343: DL, 2SC3397: DY 

Electrical Connection 

134 

Collector 
(Output) 

Emitter 
(Gndl 

PNP 

VcBo 
Vern 
VEBO 
le 
icp 
Pc 
Tj 
Tstg 

le Bo 
ICEO 
IEBO 
hfE 
tr 

Cob 

VcE(satl 

(-)50 
(-)50 
(-)10 

(-)100 
(-)200 

200 
150 

-55 to +150 

VcB=(-)40V, IE=O 
VcE=(-)40V, IB=O 
VEB=(-)5V, lc=O 
VcE=(-)5V, lc=(-)5mA 
VcE=(-)10V, lc=(-)5mA 

Vcs=(-)10V, f=1MHz 

lc=(-)5mA, ls=(-)0.25mA 

Case Outline 2018 
(unit: mm) 

unit 
v 
v 
v 

mA 
mA 
mW 

oc 
oc 

min 

(-)40 
50 

typ max 
(-)0.1 
(-)0.5 

(-)72(-)100 

250 
(200) 

3.5 
(5.3) 

(-)0.1 (-)0.3 

Colle-ctOf' 
(Output) 

d~ l 8~1.9~Jl I ~o.a-1 !--=-2.9~ ~1.1-.< 
Emitter 
(Gnd) 

NPN 

I 
I 
I 

0.4 

B: Base 
C: Collector 
E: Emitter 

SANYO: CP 

unit 
µA 
µA 
µA 

MHz 

pf 

v 

2275MY/4143KI,TS No.1285-1/2 



2SA 1343/2SC3397 

min typ max 
Collector to Base Breakdown V(BR)CBO lc=(-)10µA, le=O (-)50 
Voltage 
Collector to Emitter Breakdown V(BR)CEO lc=l-l100µA, RBe=oo (-)50 
Voltage 
Input Off Voltage VI( off) Vce=l-l5V, lc=l-l100µA (-)1.2 (-)1.6 (-)2.3 
Input On Voltage V1(on) Vce=(-)0.2V, lc=l-l5mA (-)1.5 (-)3.1 (-)6.0 
Input Resistance R1 
Input Resistance Ratio R1/R2 

• Sample Application Circuit 

> 
I 
I: 

Input ON-state voltage: 6V or more 

Jl INPUT 

Input OFF-state voltage: 1.2Vor less 

VJ(on) - Ic 
VcE.=o.2v 

>f--+--+---+-+-----+---,1--+-- RI . 46k 
R2 : 23k 

~•Ol--+--+---+---t--+--+--t-__,'17r-+----1 

> 
~ 
l!l 
0 
> 
c 
0 ... 
:J 
c. c 

?o'CI 
For PNP, minus sign is omitted. 

•.0 ------'----.-~r--'--r--.,..-~-...--.---; 
1.0 10 
Collector Current, le- mA 

hFE - IC 
•000 'lrn-SV 

-.-+-1-----+---+-+--f-+--+--1+---+R1 :46k 

w 
u.. 

.s::. 
c" 
·a; 

<l-+--l---+-+-,__.,-+--+--11---f- R2 : 2 3k 

~+-l---+-+-t--1-+--+2o'C-+-1----t1---+--1 

(.!) •00 

~~ "'~J .£ / ~ --+-+--+-+-+---; 
~ 
~ 
5 
u 
u 
0 

For PNP, minus sign is omitted. 
Oi--;,.......o.,o--+-~-y.--~-.--r..,.-,-o-T-.-.-...--~..--.__,.r,-oo-~ 

Collector Current, le - mA 

32 46 60 
1.8 2.0 2.2 

Yee 

-OOUTPUT 

For PNP, polarity is reversed. 
GND 

VcE-SV 
RI: 46k 
R2 : 23k •000 

~ 
I 

!:1 2 .... 
c 
~ 100 
:J 
u 

ic - VJ(off) 

Y LY 
_L _[_ 

1 _L__L_ 

wjff {;;1 
"'L 8 '.}_ 

IL t if 
0 

For PNP,1 min~s sign is omitted. i 
0 o.• o.e 1.2 •.6 2.0 

Input Off Voltage, V1 (off) - V 
2.• 

~ 240 .---r----.,---,.-P~c-.--_T_a-r---r--..----. 
I 
u 

Q.. 200t----1i---+---r--;--;---r--r----i 

~f ~ 
~ 1~t----tl---+~~:-+--;--;---r--r-----t 

-~ ~ 
Ci 1201----t1----+---t-~~ ........ --.--.,--..---., 

I 80t----tl----+--+--t'>J1----.~~__,_ _ _,__, 

8 I "-
~ 40t----tl---+--+---r---t--1"-"<~,..-r-----t 
::0 .. 
~ 0 b. <C · 20 40 ~ -ao 100 no 1'0150 1111 

Ambient Temperature, Ta - °C 

unit 
v 

v 

v 
v 

kU 
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• 
2018 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

Switching Applications 
(with Bias Resistance) 

®12868 

Applications 
Switching circuit, inverter, interface circuit, driver 

Features 
Built-in bias resistor (R1=10kil, R2=10kill. 
Small-sized package·(CP). 

( ): 2SA1344 
Absolu18 Maximum Ratings/T a=25°C 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics/T a=25°C 
Collector Cutoff Current 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Band-width product 

Output CapacitBnce 

Collector to Emitter Saturation 
Voltage 

Marking on Device 
2SA1344: EL,2SC3398: EY 

Electrical Connection 

136 

Collector 
(Output) 

Emitter 
(Gndl 

PNP 

VcBo 
VCEO 
VEBO 
le 
icp 
Pc 
Tj 
Tstg 

lcBo 
ICEO 
IEBO 
hfE 
fT 

Cob 

VcE(sat) 

(-)50 
(-)50 
(-)10 

(-)100 
(-)200 

200 
150 

-55 to +150 

unit 
v 
v 
v 

mA 
mA 
mW 
oc 
oc 

min typ max unit 
(-)0.1 µA 
(-)0.5 µA 

VcB=(-)40V, IE=O 
VcE=(-)40V, IB=O 
VEB=(-)5V, lc=O 
VcE=(-)5V, lc=(-)10mA 
VcE=(-)10V, lc=(-)5mA 

(-)170(-)250(-)330 µA 
50 

250 MHz 
(200) 

VcB=(-)10V, f=1MHz 3.5 pf 
(5.3) 

lc=(-)10mA, IB=(-)0.5mA (-)0.1 (-)0.3 v 

Collector 
(Output) 

Emitter 
(Gnd) 

NPN 

Case Outline 2018 
(unit: mm) 

01~ l 89..-1.9~Jl I ~0.8-t f...-'..=-2.9~ ~1.1--l 
B: Base 
C: Collector ' 

I 
I E: Emitter 

0.4 SANYO: CP 

2275MY/4143KI,TS No.1286-1/2 



2SA 1344/2SC3398 

min typ max 
Collector to Base Breakdown V(BR)CBO lc={-)10µA, IE=O (-)50 
Voltage 
Collector to Emitter Breakdown V(BR)CEO lc={-)100µA, RBE=00 (-)50 
Voltage 
Input Off Voltage V1(off) VcE={-)5V, lc=H100µA (-)0.8 (-)1.1 (-)1.5 
Input On Voltage V1(on) VcE={-)0.2V, lc={-)10mA (-)1.0 (-)2.0 (-)4.0 
Input Resistance R1 7.0 10 13 
Input Resistance Ratio R1/R2 0.9 1.0 1.1 

• Sample Application Circuit Vee 

----<> OUTPUT 

'"""' ON-•"'"SLV :~~" c._ ) 
Input OFF-state voltage: O.BV or less~ 

> 
I 
c: 
0 

VI (on) - IC 
VCE-0.2V 

11---+--+----+-1---+--t-i----R I : I Ok 
R2 : I Ok 

i 10 1--+--+---+--+---+-+--+---+----lv:,__~-r!'J. 

~ ~~ 
0 .... 
::i c. 
c: Ta 

~For PNP, minus 
,__.£9°C -:r=_J_J sign is omitted. 

•.O i.--,.__-11 O--k-7-.I--3-.j.--5-.l---IO-"---or-7.....-3---J 

Collector Current, le - mA 

hFE - IC 
iooo,....,.--,---,---,----,--.--,--.--.---.-0v-cE-_=-=:5v~ 

11-+-1---+-+-1--1-+--+--+---+- RI : I Ok 
51-+-l---+-+-l--l-+--+--+---+- R2 : I Ok 

For PNP, minus sign is omitted. 
iO l-5 _ _,,__....1.1.0---'<--3.---r-~...-'-71-0-..--1-.F-3-.-.57~1-00--.I 

Collector Current, le - mA 

.... · c: 
~ 

~ l(X) 

u 

1 

0 

For PNP, polarity is reversed. 

GND 

IC - VJ(off) 
VcE=5V 
RI : !Ok 

7 fJ_ I R2: !Ok 
J_ .L 

f J_ j 
,~if 

E-<"' "' "'L [ I'{ 
I 

_l 11 For PNP, minus I _I_ _L 
sign is omitted. 

0.4 0.8 1.1 1.6 1.0 
Input Off Voltage, V1 ~ff) - V 

~2'o~--~---,-P_c_-~T_a~-~--.--~ 
I 
u 
~200+--~f-o<---t--+--t---t---t--+----i 

-~- 1601-----l-"--+~__,,__-+---+---+--+--+----< 
-~ ~ 
o 1201------1--+--+L__,"'-..~-+--+--+------1 
.... ~ g 

~ 80i-----t---i-----+-----<~~~----t 

~ ~l-----l--+-----1---+----+--+..-+----< 

:g "l 
~ Oi,----*~.,.,.__---T..~.......,__--,,1~...,,i,...~ttL"'-.-.,~ 20 ~ 60 -90- 1)() 1~- ™!1Sllt0 

<C Ambient Temperature, Ta - °C 

unit 
v 

v 

v 
v 

kQ 
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®12878 

Applications 

2033 

Switching Applications 
(with Bias Resistance} 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

Switching circuit, inverter, interface circuit, driver 

Features 
Built-in bias resistor (R1=47kQ, R2=47kn). 
Small-sized package (SPA). 

( ): 2SA1345 
Absolute Maximum Ratings/T 8=25°C 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics/T a=25°C 
Collector Cutoff Current 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Band-width product 

Output Capacitance 

Collector to Emitter Saturation 
Voltage 

Electrical Connection 

Collectw 
(Output) 

Emitter 
(Gnd) 

PNP 

unit 

VcBo (-)50 v 
VcEO (-)50 v 
VEBO (-)10 v 
ic (-)100 mA 

icp (-)200 mA 

Pc 300 mW 

Tj 150 oc 

Tstg -55 to +150 oc 

min 

icBo Vcs=(-)40V, IE=O 

ICEO VcE=(-)40V, IB=O 

IEBO VEs=(-)5V, lc=O (-)30 

hFE VcE=(-)5V, lc=(-)5mA 50 

tr VcE=(-)10V, lc=(-)5mA 

Cob Vcs=(-)10V, f=1MHz 

VcE(sat) lc=(-)5mA, ls=(-)0.25mA 

Collector 
(Output) 

Emitte-r 
(Gnd) 

NPN 

Case Outline 2033 
(unit: mm) 

typ max unit 
(-)0.1 µA 
(-)0.5 µA 

(-)53 HBO µA 

250 MHz 
(200) 

3.7 pF 
(5.5) 

(-)0.1 (-)0.3 v 

2.2 

tJ 
1~ i 

B: Base 

C: Collector 
E: Emitter 

SANYO: SPA 

0.4 

3075KI/ 4143KI, TS, 111 No. 1287-1/2 
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2SA 1345/2SC3399 

min typ max 
Collector to Base Breakdown V(BR)CBO lc=(-)10µA, IE=O (-)50 
Voltage 
Collector to Emitter Breakdown V(BR)CEO lc=(-)100µA, RsE=oo (-)50 
Voltage 
Input Off Voltage VI( off) VcE=(-)5V, lc=(-)100µA (-)0.8 (-)1.1 (-)1.5 
Input On Voltage Vl(on) VcE=(-)0.2V, lc=(-)5mA (-)1.0 (-)2.5 (-)5.0 
Input Resistance R1 
Input Resistance Ratio R11R2 

• Sample Application Circuit 

> 
I 
c 

Input ON-state voltage: 5V or more 

Jl INPUT 

Input OFF-state voltage: O.BV or less 

Vr(on) - re 
VcE=o.2v 

'11--1--+----<l--+----<l--+---t--- RI : 4 7k 
R2 : 47k 

0 
:='101--+--+----+----<I----+--+---<-----+----< 
> .,-
~ 
0 
> 
c 
0 ... 
::I 
c. c: b\)'1 

1 _0 ~...j,.-_.._ __ F.,.o_r~P ... N_P-'-..... m_i .... nu~s-s....;ig"-n_i_s .... o_m~it ... t_ed....,.. 

•Giii 

w 
Ll. 
.c 
c:· 

"iii 
(.!) 

1: '°° 
~ 
::I 
u 
u 
0 

I() 

a.o •0 
Collector Current, le - mA 

hFE - re 
VcE-5V 
RI : 47k 

1 J R2: 47k 

-bo'C 
25'C 

'ta.-~ 

~ ..&~ ~-'2.5'C 

Affff!f' 

.r 

For PNP, minus sign is omitted. 

32 47 62 
0.9 1.0 1.1 

Vee 

...----<>OUTPUT 

For PNP, polarity is reversed. 
GND 

re - Vr(ofQ 
VCE-5V 

1000 RI : 47k 

1 _f_ L _f_ R2 : 47k 

f ifi I 
u 
... · c: 
~ 100 
::I 
u ,_ 
l3 
] 
0 

0 1 1 

'Ft1 i;.,°' CV CV[ 

'i1 
-L 

u 10 J lJ 
For ~NP, :Oi~us sign is omitted. 

0 ~ ~ 1.2 " 2.0 

Input Off Voltage, V1 (off) - V 

~ J~~-~~-~-P_c_-.,.-T_a-.--_,....-..,..--~~ 
I~ 
u 280 " 
a.. 1'. 
C~Ot-----<--+~_.,,-t---+---+---+--+----t 
.g \-. 
\l200 ~I 
:~ 160 ~ 
~ 1~ r---t--- ~~ 
] 
0 80 1----;---r---r----r---i-~...---r-----t 

~ 40 ~ 

unit 
v 

v 

v 
v 

kn 

!f •D -y --,-,- I J ~ 7 0 IOI -~ 00 ~ ~ 40 60 80 100 120 140 150160 
Collector Current, le - mA :CC Ambient Temperature, Ta - °C 

139 



= 

®12888 

Applications 

2033 

Switching Applications 
(with Bias Resistance) 

Switching circuit, inverter, interface circuit, driver 

Features 
Built-in bias resistor (R 1=22kn, R2=22kn). 
Small-sized package (SPA). 

( ): 2SA1346 
Absolute Maximum Ratings/T a=25°C 

Collector to Base Voltage.. 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics/T a=25°C 
Collector Cutoff Current 
Collector Cu to ff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Band-width product 

Output Capacitance 

Collector to Emitter Saturation 
Voltage 

Electrical Connection 

Collector 
(Output) 

Emitttt 
(Gnd) 

PNP 

Vcso 
VcEO 
VEBO 
le 
icp 
Pc 
Tj 
Tstg 

lcso 
ICEO 
IEBO 
hFE 
tr 

Cob 

(-)50 
(-)50 
(-)10 

(-)100 
(-)200 

300 
150 

-55 to +150 

Vcs=(-)40V, IE=O 
VcE=(-)40V, ls=O 
VEB=(-)5V, lc=O 
VcE=(-)5V, lc=(-)5mA 
VcE=(-)lOV, lc=(-)5mA 

Vee=(-) lOV, f=l MHz 

VcE(sat) lc=(-)lOmA, ls=(-)0.5mA 

Collector 
(Output) 

Emittfl' 
(Gndl 

NPN 

Case Outline 2033 
(unit: mm) 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

unit 
v 
v 
v 

mA 
mA 
mW 
oc 
oc 

min typ max 
(-)0.1 
(-)0.5 

(-)70(-)113(-)150 
50 

250 
(200) 

3.7 
(5.5) 

(-)0.1 (-)0.3 

B: Base 
C: Collector 
E: Emitter 

SANYO: SPA 

unit 
µA 

µA 
µA 

MHz 

pF 

v 

3075KI/ 4143KI. TS, 111No.1288·1/2 
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Collector to Base Breakdown 
Voltage 
Collector to Emitter Breakdown 
Voltage 
Input Off Voltage 
Input On Voltage 
Input Resistance 
Input Resistance Ratio 

2SA 1346/2SC3400 

V(BR)CBO lc=H10µA, IE=O 

V(BR)CEO lc=(-)100µA, RBE=oo 

V1(off) 
V1(on) 
R1 
R1/R2 

VcE=(-)5V, lc=H100µA 
VcE=(-)0.2V, lc=HSmA 

• Sample Application Circuit 

min typ max 
(-)50 

(-)50 

(-)0.8 (-)1.1 (-)1.5 
(-)1.0 (-)1.9 (-)3.0 

15 22 29 
0.9 1.0 1.1 

---<>OUTPUT 
Input ON-state voltage: 3V or more 

11_ lo---NPUT ~;::--: ) 

Input OFF-state voltage: a.av or less ~ 

For PNP, polarity is reversed. 

GNO 

VJ(on) - Jc Jc - VJ(off) 

> 
I 

Vm=o.2v 
>1---+--+----+-+---+--11--t--RI: 22k 

R2 : 22k 

~ Vcll,-5V 
RI . 22k 

c: 
0 
=,o~+--+---+--l--+-+--1--+-_,...---t 

> 
8, 
l3 
0 
> 
c: 
0 .... 
::I c. 
c: 

•.0 1---lr---'-----___,I---+--:----;--;. 
r.O 10 

Collector Current, le - mA 

h FE - JC 
i000~~---~~--~~--vc_E ___ s_v~ 

1'--+->---+-+-f--l-+--1---1----+ R I : 22k 
51-+--l---+-+-f--l-+--1--1---+ R2 : 22k 

For PNP, minus sign is omitted. 
·o~,._.~,-.o--.i-~,~,~T-,-o-,~-.~~..,,.........T~,-00-..... 

Collector Current, le - mA 

1 
I 
u 
.... -
c 

!000 

~ 10) 

;; 
u 
~ 

£ 
u 
~ 
0 
U •O 

s: 

0 

20 

1 ti R2 : 22k 

of V l 
l~~~f-&,°' (\j (\JL 

I il 
]_ 

1 1 J 
For ~NP, :nin'us sign is omitted. 

OA O• ~ 1~ t.O 
Input Off Voltage, V1 (off) - V 

Pc - Ta 
E 3 
I 
U2 

a... 
I--b.. 

g' 24 
·;:; 

0 

"' c. 200 
-~ 

Ci 1 

5 
.... 1 

~ 
0 
u ., 
1i 

~ 
<i'. 

60 

20 

80 

40 

00 

~ 
""l 

""' ~ 
~ 
~ 
~ 

20 40 60 80 100 1 0 1 0 1501 

Ambient Temperature, Ta - °C 

unit 
v 

v 

v 
v 

kil 
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®12898 

Applications 

2033 

Switching Applications 
(with Bias Resistance) 

Switching circuit, inverter, interface circuit, driver 

Features 
Built-in bias resistor (R1=46kS1, R2=23kS1). 
Small-sized package (SPA). 

( ): 2SA1347 
Absolute Maximum Ratings/T a=25°C 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics/T a=25°C 
Collector Cutoff Current 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Band-width product 

Output Capacitance 

Collector to Emitter Saturation 
Voltage 

Electrical Connection 

B.ase 
(Input) 

Collector 
(Output) 

Emitter 
(Gnd) 

PNP 

VcBo 
VcEO 
VEBO 
le 
icp 
Pc 
Tj 
Tstg 

ICBO 
lcEO 
IEBO 
hFE 
fT 

Cob 

VcE(sat) 

(--;)50 
(-)50 
(-)10 

(-)100 
(-)200 

300 
150 

-55 to +150 

Vcs=(-)40V, IE=O 
VcE=(-)40V, 19=0 
VEB=(-)5V, lc=O 
VcE=(-)5V, lc=(-)5mA 
VcE=(-)10V, lc=(-)5mA 

Vcs=(-)10V, f=1MHz 

lc=(-)5mA, l9=(-)0.25mA 

Case Outline 2033 
(unit: mm) 

Collector 
(Output) 

Emitter 
(Gnd) 

NPN 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

unit 
v 
v 
v 

mA 
mA 
mW 

oc 
oc 

min 

(-)40 

50 

typ max 
(-)0.1 
(-)0.5 

(-)72(-)100 

250 
(200) 

3.7 
(5.5) 

(-)0.1 (-)0.3 

2.2 

tJ 
1~ ~ 

B: Base 
C: Collector 
E: Erni tter 

SANYO: SPA 

0.4 

unit 
µA 
µA 
µA 

MHz 

pF 

v 

3075KI/ 4143KI, TS, 111No.1289-1/2 
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Collector to Base Breakdown 
Voltage 
Collector to Emitter Breakdown 
Voltage 
Input Off Voltage 
Input On Voltage 
Input Resistance 
Input Resistance Ratio 

2SA1347/2SC3401 

V(BR)CBO lc=(-)10µA, IE=O 

V(BR)CEO lc=(-)100µA, ReE=00 

V1(off) 
V1(on) 
R1 
R1/R2 

VcE=(-)5V, lc=(-)100µA 
VcE=(-)0.2V, lc=(-)5mA 

• Sample Application Circuit 
Vee 

----OOUTPUT 

Input ON-state voltage: 6V or more 

_fl_ Jo----NPUT ~~v~ ) 

lnputOFF-statevoltage: 1.2Vorless ~ 

min typ max 
(-)50 

(-)50 

(-)1.2 (-)1.6 (-)2.3 
(-)1.5 (-)3.1 (-)6.0 

32 46 60 
1.8 2.0 2.2 

For PNP, polarity is reversed. 

> 
I 
c: 

Vr (on) - I c 
VcE.=o.2v 

zt--+--t---+-t---+---t-t---RI .46k 
R2 : 23k 

0 
::=10~-t--+---+----t--+--+---t---;'U---t----t 
> .,· 
"' l9 
0 
> 
c 
0 .... 
:J 
0. c 16001 

GND 

~·ax> 

I 
u 
.... -
c 
GJ 
i:: IOO 
:J u 

Vm=SV 
RI: 46k 
R2 : 23k 

I c - Vr (off) 

z 
iii rf!/; I (J 

I ;;[_ 
!'-,"' ~L 

j_ 11 
I/ 1 f 

For PNP, minus sign is omitted. 
1.0 ~..1--'---.r---.r---.---..--'---..---.---J 

F PNP7 . T . . . d or , minus sign 1s om1tte . 
1.0 10 

Collector Current, le - mA 

hFE - IC 
1CXX> ~~--.--.-~-,--.---.---.---.-v""c-E""-,..,s,.,.,.,v 

,._+4~--+--+-t-t--+---+---+--+Ri :46k 
.,._.._,>----+--+-t---;--+--+--+---+ R2 : 2 3k 

For PNP, minus sign is omitted. 
10,_, ....... 1.0--+--,.--,--,-....-J),,---,...---.+--.,..-..... 7,.,900~---.j 

Collector Current, le - mA 

0 0.4 0.8 1.1 1.6 1.0 

Input Off Voltage, V1 (off) - V 
1.4 

unit 
v 

v 

v 
v 

kQ 
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®12908 

Applications 

2033 

Switching Applications 
(with Bias Resistance) 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

Switching circuit, inverter, interface circuit, drive. 

Features 
Built-in bias resistor (R1=10k!l, R2=10k!l). 
Small-sized package (SPA). 

( ): 2SA1348 
Absoluta Maximum RatingsfT 8=25°C 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical CharactaristicsfT 8=25°C 
Collector Cutoff Current 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Band-width product 

Output Capacitance 

Collector to Emitter Saturation 
Voltage 

Electrical Connection 

Collector 
(OutpUI) 

Emitter 
(Gnd) 

PNP 

unit 

VcBo 1-:150 v 
VcEO (-)50 v 
VEBO (-)10 v 
ic (-)100 mA 

icp (-)200 mA 
Pc 300 mW 
Tj 150 oc 

Tstg -55 to +150 oc 

min typ max 

ICBO VcB=(-)40V, IE=O (-)0.1 

lcEO VcE=(-)40V, IB=O (-)0.5 

IEBO VEB=(-)5V, lc=O (-) 170(-)250(-)330 

hFE VcE=(-)5V, lc=(-)10mA 50 
fT VcE=(-)10V, lc=(-)5mA 250 

(200) 

Cob VcB=(-)10V, f=1MHz 3.7 
(5.5) 

VcE(satl lc=(-)10mA, IB=(-I0.5mA (-)0.1 (-)0.3 

Collector 
(Output) 

Emitter 
(Gndl 

NPN 

Case Outline 2033 
(unit: mm) 

2.2 

1, 1s.o~ 

If[J2 : ~ 
~--- .. , 

d 

t:1 
1~ ~ 

B: Base 
C: Collector 
E: Emitter 

SANYO: SPA 

0.4 

unit 
µA 

µA 
µA 

MHz 

pf 

v 

3075KI/ 4143KI, TS, /II No. 1290-1/2 
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Collector to Base Breakdown 
Voltage 
Collector to Emitter Breakdown 
Voltage 
Input Off Voltage 
Input On Voltage 
Input Resistance 
Input Resistance Ratio 

• Sample Application Circuit 

2SA 1348/2SC3402 

V(BR)CBO lc=(-)10µA, IE=O 

V(BR)CEO lc=(-)100µA, RBE=00 

VI( off) 
V1(on) 
R1 
R1/R2 

VcE=(-)5V, lc=(-)100µA 
VcE=H0.2V, lc=(-)10mA 

vee 

RL 

min typ max 
(-)50 

(-)50 

(-)0.8 (-)1.1 (-)1.5 
(-)1.0 (-)2.0 (-)4.0 

7.0 10 13 
0.9 1.0 1.1 

--~OUTPUT 

Input ON-state voltage: 4V or more ~ 

1l__ INPUT ( R1 1.....- ) 

Input OFF-state voltage: 0.8V or less ~ 

For PNP. polarity is reversed. 
GND 

V1(on) - IC IC - VJ(off) 
v9E.-o.2v 

>1 '>\--··-+--+--jc-+---f--+--+---R I . I Ok 
Vm-5V 

c: 
0 

·1 R2: I Ok 

~ 10 f---+-+--+--1---+------,f--+-+-+-~-rlJ. 

~ LL 

~ ~ 
0 .... 
:J 
c. 
c: 

0 rc·_' _..,/fC____J--+----1 
21--+--t-cT~ -2s0c-L].5 ~ 

a ~I""' For PNP, minus 
.J:.O C sign is omitted. 1.0 t--...-~'--.,._....,...__.,..__..,._ ____ ~,____ ..... 

i.O TT > io T J 
Collector Current, le - mA 

h FE - IC 
iooo~-----~-.-----.--vc_E_=_s_v~ 

11--+--<---+--+--<-+-+--+--+--+ RI : I Ok 
lf-t-t---+--+_.,-+-+--+--+--+ R2 : I Ok 

w 
u.. 
.r: 
C: '), 'JoV .fd:::l 

~ 0~ 1: IQ) 1--t-+--t---t---+~ b>.#~+-+-+-t--i---1 

~ ~0-+-+----i-+-+---1 

~ ~ 
Cl ~ 

~ 
10 r-<...--"--+-F..-o_r .... P_N.,,.P_. m_in_u~s_s..,.ig_n_is ... o~m.--it_te_d,. 

iJ) J ~ tO l J ~ 7 iOO 

Collector Current, le - mA 

RI : IOk 
I II._ I._ R2: !Ok 

(.) 

.... 
c: 
~ 10) 

:J 
(.) 
~ 

g 
u 
~ 
0 
(.) 10 

J_ _J_ 

1 1 
":.JL 1- I 
/~ft ouI £-<~ ~-~ . I 

I/_ 1 
-!- I 4 

For PNP, minus sign is omitted. 
o.4 o.a 1.2 1.6 2.0 

Input Off Voltage, V1 (off) - V 

3: PC - Ta 
E JW,---.--,--·--r--.---.---.---~--, 

~2~ 
0.. 0 1-. §- 24 c-... 
·~ '{ 
·~200 ~ 
O 1W1----t--+--+--__,....--+---+---+----+ 

0 ~ 

~1: -t 
~ 40 ~ 
~ ~ 
<( 0 o w 40 w ao 1)0 1 o 1 o 1!K>110 

, Ambient Temperature, Ta - °C 

unit 
v 

v 

v 
v 

kn 

145 



2009 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

®1411A 

Use 

High..:Definition CRT Display Video Output 
Applications 

· Color TV Chroma output and high breakdown voltage driver 

Features. 
High breakdown voltage: VcEo~200V 
Small reverse transfer capacitance and excellent high frequency characteristic 
cre=l.2pF(NPN), l.7pF(PNP) 
Adoption of FBET process 

( ) : 2SA1352 

Absolute Maximum Ratings at Ta=25°C unit 
Collector to Base Voltage VcBO (-)200 
Collector to Emitter Voltage VcEO (-) 200 
Emitter to Base Vo.ltage VEBO (-) 5 
Collector Current Ic (-)100 
Peak Collector Current icp (-) 200 
Collector Dissipation Pc 1. 2 

Tc=25°C 5 
Junction Temperature Tj 150 
Storage Temperature Tstg -55 to +150 

Electrical Characteristics at Ta=25°C min 
Collector Cutoff Current IcBO VcB=(~)l50V,IE=0 

Emitter Cutoff Current lEBO VEB=(-)4V,Ic=O 
DC Current Gain hFE VcE=(-)40V,Ic=(~)lOmA 40* 
Gain Bandwidth Product fT VcE=(-)30V,Ic=(-)10mA 
C-E Saturation Voltage VCE(sat) Ic=(-)20mA,IB=(-)2mA 
B-E Saturation Voltage VBE(sat) Ic=(-)20mA,IB=(-)2mA 
C-B Breakdown Voltage V(BR)CBO Ic=(-)lOuA,IE=O (-)200 
C-E Breakdown Voltage V(BR)CEO Ic=(-)lmA,RBE=OO (-)200 
E-B Breakdown Voltage V(BR)EBO lE=(-)lOuA,Ic=OO (-)5 
Output Capacitance cob · VcB=(-)30V,f=lMHz 

Reverse Transfer 
Capacitance 

ere VcB=(-)30V,f=lMHz 

* The 2SA1352/2SC3416 are c'lassified by lOmA hFE as follows: 

40 c 80 I 60 0 120 100 E 200 160 F ~ 

Case Outline 2009 
(unit;mm) 

For details, refer to the description of the 2SC3416. 

JEOEC: T0-126 

v 
v 
v 

mA 
mA 
w 
w 

oc 
oc 

typ max 
(-)0.1 
(-)0.1 

320* 
70 

(-) 0. 6 
(-)1.0 

1. 7 
(2. 6} 

1. 2 
(1. 7) 

B: Base 

unit 
uA 
uA 

MHz 
v 
v 
v 
v 
v 

pF 

pF 

C: Collector 
E: Elllitter 

3125KI/1114KI, MT No.1411-1/4 
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2009 

PNP/NPN Epitaxial .Planar 
Silicon Transistors 

High-Definition CRT Display Video Output 
Applications 

®13908 

Use 
High-definition CRT display 
Color TV chroma output and high breakdown voltage driver 

Features 
High breakdown voltage: VcEo~300V 
Excellent high frequency characteristic: cre=l.SpF(typ) 
Adoption of MBIT process 

) : 2SA1353 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage VCBO 
Collector to Emitter Voltage VCEO 
Emitter to Base Voltage VEBO 
Collector Current IC 
Peak Collector Current icp 
Collector Dissipation Pc 

(-) 300 
(-) 300 

(-) 5 
(-) 100 
(-) 200 

1. 2 

Tc=25°C 7 
Junction Temperature 
Storage Temperature 

Tj 
Tstg 

150 
-55 to +150 

Electrical Characteristics at Ta=25°C min 
Collector Cutoff Current ICBO VcB=(-)200V,IE=O 
Emitter Cutoff Current IEBO VEB={-)4V,Ic=O 
DC Current Gain hFE* VcE=(-)lOV,Ic=(-)lOmA 40 
Gain Bandwidth Product fT VcE=(-)30V,Ic=(-)10mA 
C-E Saturation Voltage VCE(sat) Ic=(-)20mA,IB=(-)2mA 
B-E Saturation Voltage VBE(sat) Ic=(-)20mA,IB=(-)2mA 
C-B Breakdown Voltage V(BR)CBO Ic=(-)lOuA,IE=O (-)300 
C-E Breakdown Voltage V (BR) CEO IE=(-) lmA, RBE= oO (-) 300 
E-B Breakdown Voltage V(BR)EBO IE=(-)lOuA,Ic=O (-)5 
Output Capacitance cob VcB=(-)30V,f=lMHz 

Reverse Transfer 
Capacitance 

ere VcB=(-)30V,f=lMHz 

unit 
v 
v 
v 

mA 
mA 

w 
w 

oc 
oc 

typ max 
(-)0.1 
(-) 0 .1 

320 
70 

(-) 0.6 
(-)1.0 

2.6 
(3.1) 

1.8 
(2.3) 

* : The 2SA1353/2SC3417 are classified by lOmA hFE as follows: 

QCJ ___ c __ 8_g_J_6_[l_o_~!3o I _1_g_(l_~~ - 2_oo j_ 160. F ~ 

Cas? Outline 
(unit:mm1 

2009 

For details, refer to the description of the 2SC3417. 

JEDEC: T0-126 
B: Base 
C: Collector 
E: Emitter 

3075 KI/Lll4KI, MT No.1390-1/4 

unit 
uA 
uA 

MHz 
v 
v 
v 
v 
v 

pF 

pF 
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2006A 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

©1412A 

Use 

High-Definition CRT Display Video Output 
Applications 

Color TV chroma output and high breakdown voltage driver . 
Features 

High breakdown voltage: VCE~200V 
Small reverse transfer capacitance and excellent high frequency characteristic 
cre=l.2pF(NPN), l.7pF(PNP) 
Adoption of FBET process 

( ) : 2SA1370 

Absolute Maximum Ratings at Ta=25°C unit 
Collector to Base Voltage VCBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

VEBO 
Ic 
icp 
Pc 
Tj 
Tstg -55 

(-)200 
(-)200 

(-) 5 
(-) 100 
(-) 200 

1.0 
150 

to +150 

Electrical Characteristics at Ta=25°C min 
Collector Cutoff Current IcBO VCB=(-)150V,IE=0 
Emitter Cutoff Cu~rent IEBO VEB=(-)4V,Ic=O 
DC Current Gain hFE VcE=(-)lOV,Ic=(-)lOmA 40* 
Gain Bandwidth Product fT VcE=(-)30V,Ic=(-)10mA 
C-E Saturation Voltage VcE(sat) Ic=(-)20mA,IB=(-)2mA 
B-E Saturation Voltage VBE(sat) IC=(-)20mA,IB=(-)2mA 
C-B Breakdown Volatge V(BR)CBO Ic=(-)lOuA,IE=O (-)200 
C-E Breakdown Voltage V (BR) CEO IC= (-) lmA, RBE="° (-) 200 
E-B Breakdown Voltage V(BR)EBO IE=(-)lOuA,Ic=OO (-)5 
Output Capacitance cob VcB=(-)~OV,f=lMHz 

Reverse Transfer 
Capacitance 

Cre VcB=(-)30V,f=lMHz 

* : The 2SA1370/2SC3467 are classified by lOmA hFE as follows: 

I 40 c 80 60 D 120 100 E 200 160 320 I 

v 
v 
v 

mA 
mA 
w 

oc 
oc 

typ max 
(-) 0.1 
(-)0.1 

320* 
150 

(-) 0. 6 
(-)1.0 

1. 7 
(2.6) 
1. 2 

(1. 7) 

Case Outline 2006A 
(unit:mm) 

unit 
uA 
uA 

MHz 
v 
v 
v 
v 
v 

pF 

pF 

3.0 o.s 

For details, refer to the description of the 2SC3467. 
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2006A 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

©14138 

Use 

High-Definition CRT Display Video Output 
Applications 

Color TV chroma output and high breakdown voltage driver 

Features 
High breakdown voltage: VcE~300V 
Small reverse transfer capacitance and excellent high frequency characteristic 

cre=l.BpF(NPN), 2.3pF(PNP) 
Adoption of MBIT process 

( ) : 2SA1371 

Absolute Maximum Ratings at Ta=25°C unit 
Collector to Base Voltage VCBO 
Collector to Emitter Voltage VCEO 
Emitter to Base Voltage VEBO 
Collector Current IC 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

icp 
PC 
Tj 
Tstg -55 

(-) 300 
(-) 300 

(-) 5 
(-) 100 
(-) 200 

1.0 
150 

to'+l50 

Electrical Characteristics at Ta=25°c min 
Collector Cutoff Current ICBO VcB=(-)200V,IE=O 
Emitter Cutoff Current lEBO VEB=(-)4V,IC=O 
DC Current Gain hFE VcE= (-) lOV, Ic= (-I lOm~, 40* 
Gain Bandwidth Product fT VcE=(-)30V,Ic=(-)10mA 
C-E Saturation Voltage VCE(sat) Ic=(-)20mA,IB=(-)2mA 
B-E Saturation Voltage VBE(sat) Ic=(-)20mA,IB=(-)2mA 
C-B Breakdown Voltage V(BR)CBO Ic=(-)lOuA,IE=O (-)300 
C-E Breakdown Voltage V(BR)CEO Ic=(-)lmA,RBE=OO (-)300 
E-B Breakdown Voltage V(BR)EBO IE=(-)lOuA,Ic=O (-)5 
Output Capacitance cob VcB=(-)30V,f=lMHz 

Reverse Transfer 
Capacitance 

cre VCB=(-)30V,f=lMHz 

* The 2SA1371/2SC3468 are classifed by lOmA hpE as follows: 

40 80 I 60 D 120 I 100 E 2oo=G60 320 I 

v 
v 
v 

mA 
mA 
w 

oc 
oc 

typ max 
(-)0.1 
(-)0.1 

320* 
150 

(-) 0.6 
(-) 1.0 

2.6 
(3 -1) 

1.8 
(2. 3) 

Case Outline 
(unit:mm) 

2006A 3.0 " • 

For details, refer to the description of the 2SC3468. 

n VoJ 

[Fl ~1 ~t l~fTh 
La.s M ~~5_J [~J 

EI.A.J: SC-51 
SANYO:MP 

B: Base 
C: Collector 
E: Emitter 

unit 
uA 
uA 

MHz 
v 
v 
v 
v 
v 

pF 

pF 

3135KI/1114KI,MT No.1413-1/4 

149 



2009 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

(E)l425A 

Features 

High-Definition CRT Display Video Output 
Applications 

• High breakdown voltage: VcEo~200V • 
• Small reverse transfer capacitance and excellent high frequency characteris­

tic cre=1.2pF(NPN), 1.7pF(PNP) VcB=30V • 
• Adoption of FBET process. 

Absolute HaxiDJ.a Ratings at Ta=25°C 
Collector to Base Voltage VcBO (-)200 
Collector to Emitter Voltage VCEO (-)200 
Emitter to Base Voltage VEBO (-)5 
Collector Current Ic (-)100 
Peak Collector Current icp (-)200 
Allowable Collector Pc 1.2 
Dissipation T -25°c 5 c-
Junction Temperature Tj 150 
Storage Temperature Tstg -55 to +150 

Electrical Characteristics at Ta=25°C min 
Collector Cutoff Current ICBO VcB=(-)150V,IE=O 
Emitter Cutoff Current !EBO VEB=(-)4V,Ic=O 
DC Current Gain hFE VcE=(-)10V,Ic=(-)10mA 40• 
Gain Bandwidth Product fT VcE=(-)30V,Ic=<-)10mA 
Output Capacitance cob VcB=(-)30V,f=1MHz 

Reverse Transfer 
Capacitance 

0 re VcB=(-)30V,f=1MHz 

Collector to Emitter VcE(sat) Ic=(-)20mA,IB=(-)2mA 
Saturation Voltage 
Base to Emitter 
Saturation Voltage 

VBE(sat) Ic=(-)20mA,IB=(-)2mA 

Collector to Base v(BR)CBO Ic=(-)10uA,IE=O (-)200 
Breakdown Voltage 
Collector to Emitter v(BR)CEO Ic=(-)1mA,RBE=CO (-)200 
Breakdown Voltage 
Base to Emitter v(BR)EBO Ic=(-)10uA,Ic=O (-)5 
Breakdown Voltage 

• The 2SA1380/2SC3502 are classified by 10mA hFE as follows: 
l4o c ao I 60 D 120 I 100 E_~_~Q] 160 F 320 I 

Case Outline 
(unit:mm) 

For details, refer to the description of the 2SC3502. 

JEOEC: T0-126 

unit 
v 
v 
v 

mA 
mA 
w 
w 

OC 
OC 

typ max unit 
(-)0.1 uA 
(-)0.1. uA 

320 
150 MHz 
1. 7 pF 

(2.6) 
1.2 pF 

( 1. 7) 
(-)0.6 v 

(-) 1.0 v 

v 

v 

v 

B: Base 
C: Collector 
E: Emitter 

D134MY,TS No.1425-1/4 
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2009 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

High-Definition CRT Display Video Output 
Applications 

®1426A 

Features 
• High breakdown voltage: VcEo~300V • 
• Small reverse transfer capacitance and excellent high frequency characteris­

tic cre=1.8pF(NPN), 2.3pF(PNP) VcB=30V • 
• Adoption of MBIT process. 

Absolute lfazimwl Ratings at Ta=25°C 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Allowable Collector 
Dissipation 
Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current IcBO 
Emitter Cutoff Current !EBO 
DC Current Gain hFE 
Gain Bandwidth Product fT 
Output Capacitance c0 b 

(-)300 
(-)300 

(-)5 
(-)100 
(-)200 

1.2 
7 

150 
-55 to +150 

min 

Reverse Transfer 
Capacitance 
Collector to Emitter 
Saturation Voltage 
Base to Emitter 
Saturation Voltage 
Collector to Base 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage 
Base to Emitter 
Breakdown Voltage 

VcE(sat) Ic=(-)20mA,IB=(-)2mA 

VBE(sat) Ic=C-)20mA,IB=(-)2mA 

(-)300 

(-)300 

v(BR)EBO Ic=(-)10uA,Ic=O (-)5 

• The 2SA1381/2SC3503 are classified by 10mA hFE as follows: 

~o c 80 I 60 D 120 100 E 200 I 160 F 3201 

JEDEC: T0-126 

For details, refer to the description of the 2SC3503. 

unit 
v 
v 
v 

mA 
mA 
w 
w 

OC 
OC 

typ max unit 
(-)0.1 uA 
(-)0 .1. uA 

320 
150 MHz 
2.6 pF 

(3.1) 
1.8 pF 

(2.3) 
(-)0.6 v 

(-)1.0 v 

B: Base 
C: Collector 
E: Emitter 

v 

v 

v 

D134MY,TS No.1426-1/4 
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2009 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

Very High-Definition. CRT Display· Video 
Output Applications 

®1761 

Appllcati.ona 
• Very high-definition CRT display • 
• Video output. 
, Color TV chroma output • 
• Wide-band amp. 

Features 
High fr· fr typ=700MHz. 
Small reverse transfer capacitance and excellent HF response 
cre=1.8pF(NPN); 2.3pF(PNP). 
Complementary PNP and NPN types • 

• Adoption of FBET process. 

( ): 2SA1402 
Absolute Hui.ma Ratinga at Ta:25°c 

Collector to Base Voltage VcBo 
Collector to Emitter Voltage VCEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Collector Dissipation Pc 

Junction Temperature 
Storage Temperature 

Electrical Characteristics at Ta=25°C 

Ta=25°C 
Tc=25°C 

(-)80 
(-)60 
(-)4 

(-)300 
(-)600 

1.2 
8 

150 
-55 to +150 

min 
Collector Cutoff Current IcBO VcB=(-)60V,IE=O 
Emitter Cutoff Current !EBO VEB=(-)2V,Ic=O 
DC Current Gain hFE(1)* VcE=(-)10V,Ic=C-)50mA 40 

hFE(2) VcE=(-)10V,Ic=C-)250mA 20 
Gain Bandwidth Product 
C-E Saturation Voltage 

fr VcE=(-)10V,Ic=(-)100mA 
VcE(sat) Ic=C-)100mA,IB=(-)10mA 

• The 2SA1402/2SC3596 are classified by 50mA hFE as follows: 
I 40 c 80 I 60 D 120 I 
\100 E 200 I 160 F 320 I Case Outline 2009 

(unit: mm) 

JEDEC: T0-126 

unit 
v 
v 
v 

mA 
mA 
w 
w 

Oc 
OC 

typ max 
(-)0.1 
(-)1.0 

320 

700 
0.6 

(-0.8) 

B: Base 
C: Collector 
E: Emitter 

unit 
uA 
uA 

MHz 
v 
v 

2225MY,TS No.1761-1/4 

152 



B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Output Capacitance 

2SA1402/2SC3596 

min 
VBE(sat) Ic=(-)100mA,IB=(-)10mA 
v(BR)CBO Ic=(-)10uA,IE=O (-)80 
v(BR)CEO Ic=(-)1mA,RBE=co (-)60 
v(BR)EBO IE=(-)100uA,Ic=O (-)4 
cob VcB=(-)30V,f=1MHz 

Reverse Transfer Capacitance ere 

typ max unit 
(-)1.0 v 

v 
v 
v 

2.3 pF 
(3. 0) pF 

1.8 pF 
(2.3) pF 

The rest is omitted. For characteristic curves, refer to the description of the 2SC3596. 
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2009 

PNP/NPN Epitaxial Planar 
Silicon Transistors 

Very High-Definition CRT Display Video 
Output Applications 

®1762 

Applications 
• Very high-definition CRT display • 
• Video output. 

Color TV chroma output • 
• Wide-band amp. 

Features 

( 

High fT. fT typ=800MHz. 
Small reverse transfer capacitance and excellent HF response 
cre=2.9pF{NPN), 4.6pF{PNP). 
Complementary PNP and NPN types • 

• Adoption of FBET process. 

): 2SA1403 
Absolute Mazi.8ul Ratings at Ta=25°C 

Collector to Base Voltage VcBO (-)80 
Collector to Emitter Voltage VCEO (-)60 
Emitter to Base Voltage VEBO (-)4 
Collector Current Ic (-)500 
Peak Collector Current icp (-) 1 
Collector Dissipation Pc Ta=25°C 1.2 

Tc=25°C 10 
Junction Temperature T. 150 
Storage Temperature T~tg -55 to +150 

Electrical Characteristics at Ta=25°C min 
Collector Cutoff Current IcBO VcB={-)60V,IE=O 
Emitter Cutoff Current IEBO VEB=(-)2V,Ic=O 
DC Current Gain hFE(1)* VcE=(-)10V,Ic=(-)50mA 40 

hFE(2) VcE=(-)10V,Ic=(-)400mA 20 
Gain Bandwidth Product 
C-E Saturation Voltage 

fT VcE=(-)10V,Ic=<-)100mA 
VcE(sat) Ic=(-)100mA,IB=(-)10mA 

* The 2SA1403/2SC3597 are classified by 50mA hFE as follows: 
I 40 c 80 I 60 D 120 I 
I 100 E 200 I 160 F 320 I Case Outline 2009 

(unit:mm) 

JEOEC: T0-126 

unit 
v 
v 
v 

mA 
A 
w 
w 

OC 
OC 

typ max 
(-)0.1 
(-) 1.0 

320 

800 
o.6 

(-0.8) 

B: Base 
C: Collector 
E: Emitter 

2225MY,TS No.1762-1/4 

154 

unit 
uA 
uA 

MHz 
v 
v 



B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Output Capacitance 

2SA1403/2SC3597 

min 

VBE(sat) Ic=(-)100mA,IB=(-)10mA 
v(BR)CBO Ic=(-)10uA,IE=O (-)80 
v(BR)CEO Ic=(-)1mA,RBE=CD (-)60 
v(BR)EBO IE=(-)100uA,Ic=0 (-)4 
cob VcB=(-)30V,f=1MHz 

Reverse Transfer Capacitance ere VcB=(-)30V,f=1MHz 

typ max unit 
(-) 1.0 v 

v 
v 
v 

3.4 pF 
(5.2) pF 
2.9 pF 

(4.6) pF 

The rest is omitted. For characteristic curves, refer to the description of the 2SC3597. 
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2009 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

Very High-Definition CRT Display Video 
Output Applications 

®1763 

Applications 
• Very high-definition CRT display • 
• Video output • 
• Color TV chroma output • 
• Wide-band amp. 

Features 
High fT. fT typ:500MHz. 
High breakdown voltage. VcEo~120V 
Small reverse transfer capacitance and excellent HF response 
cre=1.6pF(NPN), 2.1pF(PNP) • 

• Complementary PNP and NPN types • 
• Adoption of FBET process. 

( ): 2SA1404 
Absolute Max.imlul Ratings at Ta=25°C 

Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current le 
Peak Collector Current icp 
Collector Dissipation Pc 

Junction Temperature 
Storage Temperature 

T. 
T~tg 

Ta=25°C 
Tc=25°C 

-55 

(-)120 
(-) 120 

(-)4 
(-)200 
(-)400 

1.2 
8 

150 
to +150 

unit 
v 
v 
v 

mA 
mA 
w 
w 

OC 
OC 

Electrical Characteristics at Ta=25°C min typ max unit 
Collector Cutoff Current 1cBo VcB=(-)80V,IE=O 
Emitter Cutoff Current 1 EBO VEB=(-)2V,Ic=O 
DC Current Gain hFE( 1 )* VcE=(-)10V,Ic=<-)10mA 

hFE(2) VcE=(-)10V,Ic=(-)150mA 
Gain Bandwidth Product fT VcE=(-)10V,Ic=(-)50mA 
C-E Saturation Voltage VcE(sat) Ic=(-)50mA,IB=(-)5mA 

• The 2SA1404/2SC3598 are classified by 10mA hFE as follows: 
ffi c 80 I 6 0 D 120 I 
[100 E 200 [ 160 F 320[ Case Outline 2009 

(unit:mm) 

JEDEC: T0-126 

40 
20 

(-)0. 1 
(-) 1.0 

320 

500 
0.6 

(-0.8) 

B: Base 
C: Collector 
E: Emitter 

uA 
uA 

MHz 
v 
v 

2225MY,TS No.1763-1/4 
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B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Output Capacitance 

2SA1404/2SC3598 

min 

VBE(sat) Ic=(-)50mA,IB=(-)5mA 
v(BR)CBO Ic=(-)10uA,IE=0 (-)120 
v(BR)CEO Ic=(-)1mA,RBE=co (-)120 
v(BR)EBO IE=(-)100uA,Ic=O (-)4 
cob VcB=(-)30V,f=1MHz 

Reverse Transfer Capacitance ere VcB=(-)30V,f=1MHz 

typ max 
(-)1.0 

2.0 
( 2. 7) 

1.6 
( 2.1) 

unit 
v 
v 
v 
v 

pF 
pF 
pF 
pF 

The rest is omitted. For characteristic curves, refer to the description of the 2SC3598. 
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2009 

PNP/NPN Epitaxial Planar 
Silicon Transistors 

Very High-Definition CRT Display Video 
Output Applications 

®1764 

Applicati.ODS 
• Very high-definition CRT display. 

Video output • 
• Color TV chroma output • 
• Wide-band amp. 

Features 
High fT. f T typ:500MHz. 
High breakdown-voltage. VcE0;;-12ov 
Small reverse transfer capacitance and excellent HF response 
cre=2.5pF{NPN), 3.8pF{PNP). 
Complementary P.NP and NPN type. 
Adoption of FBET process. 

): 2SA1405 
Absolute Haximla Ratings at Ta=25°C 

Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Collector Dissipation Pc 

Junction Temperature 
Storage Temperature 

Electri.cal Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

Gain Bandwidth Product 
C-E Saturation Voltage 

T. 
T~tg 

• The 2SA1405/2SC3599 are classified 
I 40 c 80 I 60 D 1201 
~E 200 I 160 F 3201 

(-) 120 
{-) 120 

(-)4 
(-)300 
(-)600 

Ta=25°C 1 .2 
Tc=25°C 8 

150 
-55 to +150 

by 50mA hFE as follows: 

Case Outline 2009 
(unit:mm) 

JEDEC: T0-126 

unit 
v 
v 
v 

mA 
mA 
w 
w 

OC 
OC 

typ max 
(-)0.1 
(-) 1.0 

320 

500 
0.6 

(-0.8) 

B: Base 
C: Collector 
E: Emitter 

unit 
uA 
uA 

MHz 
v 
v 

2225MY,TS No.1764-1/4 
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B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Output Capacitance 

2SA1405/2SC3599 

min 

VBE(sat) Ic=(-)70mA,IB=(-)7mA 
v(BR)CBO Ic=(-)10uA,IE=O (-)120 
v(BR)CEO Ic=(-)1mA,RBE:()'.) (-)120 
v(BR)EBO IE=(-)100uA,Ic=O (-)4 
c 0 b VcB=(-)30V,f=1MHz 

Reverse Transfer Capacitance ere VcB=(-)30V,f=1MHz 

typ max 
(-)1.0 

2.9 
( 4.3) 
2.5 

(3.8) 

unit 
v 
v 
v 
v 

pF 
pF 
pF 
pF 

The rest is omitted. For characteristic curves, refer to the description of the 2SC3599. 
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2009 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

Very High-Definition CRT Display Video 
Output Applications 

@!765 

Applications 
• Very high-definition CRT display • 
• Video output • 
• Color TV chroma output • 
• Wide-band amp. 

Features 
High fT. fT typ:400MHz. 
High breakdown voltage. VcEOf200V 
Small reverse transfer capacitance and excellent HF response 
cre=1.4pF(NPN), 1.7pF(PNP). 
Complementary PNP and NPN types • 

• Adoption of FBET process. 

( ): 2SA1406 
Absolute Haxi-.ua Ratings at Ta=25°C 

Collector to Base Voltage VCBO (-)200 
Collector to Emitter Voltage VCEO (-)200 
Emitter to Base Voltage VEBO (-)4 
Collector Current Ic (-)100 
Peak Collector Current icp (-)200 
Collector Dissipation Pc Ta=25°C 1.2 

Tc=25°C 7 
Junction Temperature i~tg 

150 
Storage Temperature -55 to +150 

unit 
v 
v 
v 

mA 
mA 
w 
w 

OC 
OC 

Electrical Characteristics at Ta=25°C min typ max unit 
Collector Cutoff Current 1CBO VcB=(-)150V,IE=O 
Emitter Cutoff Current 1EBO VEB=(-)2V ,Ic=O 
DC Current Gain hFE( 1)* VcE=(-)10V,Ic=(-)10mA 

hFE(2) VcE=(-)10V,Ic=C-)60mA 
Gain Bandwidth Product fT VcE=(-)30V,Ic=(-)30mA 

VcE(sat) Ic=(-)30mA,IB=(-)3mA C-E Saturation Voltage 

• The 2SA1406/2SC3600 are classified by 10mA hFE as follows: 
I 40 c 80 I 60 D 120 I 
I 100 E 200 I 160 F 320 I Case Outline 2009 

(unit:mm) 

JEDEC: T0-126 

40 
20 

{-)0. 1 
(-) 1.0 

320 

400 
0.6 

(-0.8) 

B: Base 
C: Collector 
E: Emitter 

uA 
uA 

MHz 
v 
v 

2225MY, TS No.1765-1/4 
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B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Output Capacitance 

2SA1406/2SC3600 
min 

VBE(sat) Ic=(-)30mA,IB=(-)3mA 
v(BR)CBO Ic=(-)10uA,IE=O (-)200 
v(BR)CEO Ic=(-)1mA,RBE=OJ (-)200 
v(BR)EBO IE=(-)100uA,Ic=O (-)4 
cob VcB=(-)30V,f=1MHz 

Reverse Transfer Capacitance ere VcB=(-)30V,f=1MHz 

typ max 
(-) 1.0 

1. 8 
( 2. 3) 

1. 4 
( 1. 7) 

unit 
v 
v 
v 
v 

pF 
pF 
pF 
pF 

The rest is omitted. For characteristic curves, refer to the description of the 2SC3600. 
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2009 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

Very High-Definition CRT Display Video 
Output Applications 

®1766 
l 
Applicati.ons 

• Very high-definition CRT display • 
• Video output • 
• Color TV chroma output • 
• Wide-band amp. 

Features 
High fT. f T typ=400MHz. 
High breakdown_voltage. VcEo~200V 
Small reverse transfer capacitance and excellent HF response 
cre=2.0pF(NPN), 2.5pF(PNP) • 

• Complementary PNP and NPN types. 
• Adoption of FBET process. 

( ): 2SA1407 
Absolute lfaJCimll Ratings at Ta=25°C 

Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Collector Dissipation Pc 

Junction Temperature 
Storage Temperature 

T. 
T~tg 

Ta=25°C 
Tc=25°C 

(-)200 
(-)200 

(-)4 
(-)150 
(-)300 

1.2 
7 

150 
-55 to +150 

unit 
v 
v 
v 

mA 
mA 
w 
w 

OC 
OC 

Electrical Characteristics at Ta=25°C min typ max unit 
Collector Cutoff Current ICBO VcB=(-)150V,IE=O (-)0.1 uA 
Emitter Cutoff Current IEBO VEB=(-)2V ,Ic=O (-) 1.0 uA 
DC Current Gain hFE( 1)* VcE=(-)10V,Ic=C-)10mA 40 320 

hFE(2) VcE=(-)10V,Ic=(-)100mA 20 
Gain Bandwidth Product fT VcE=(-)30V,Ic=(-)50mA 400 MHz 
C-E Saturation Voltage VcE(sat) Ic=(-)50mA,IB=(-)5mA 0.6 v 

(-0.8) v 
• The 2SA140 /2SC 601 are classified by 10mA hFE as follows: 

40 C 80 60 D 120 

1100 E 200 I 160 F 320! 
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Case Outl.J.ne 2009 
(unit: mm) 

JEDEC: T0-126 
B: Base 
C: Collector 
E: Emitter 

2225MY,TS No.1766-1/2 



B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Output Capacitance 

2SA1407/2SC3601 

min 

VBE(sat) Ic=(-)50mA,IB=(-)5mA 
v(BR)CBO Ic=(-)10uA,IE=O (-)200 
v(BR)CEO Ic=(-)1mA,RBE=co (-)200 
v(BR)EBO IE=(-)100uA,Ic=O (-)4 
cob VcB=(-)30V,f=1MHz 

Reverse Transfer Capacitance ere 

typ max 
(-)1.0 

2.5 
(3.0) 
2.0 

(2.5) 

unit 
v 
v 
v 
v 

pF 
pF 
pF 
pF 
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®1720 

Features 

2038 

High Voltage Switching, 
Predriver Applications 

• Adoption of FBET process • 
• High breakdown voltage (VcEo=160V) 
• Excellent linearity of hFE and small c0 b • 
• Fast switching speed • 

PNP/NPN Epitaxial Planar 
Silicon Transistors 

• Very small size making it easy to provide high-density, small-sized hybrid 
!C's 

): 2SA1415 
Absolute Maximwa Ratings at Ta=25°C 

Collector to Base Voltage VcBo 
Collector to Emitter Voltage VCEO 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 

Junction Temperature 
Storage Temperature 

Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Bandwidth Product 
Output Capacitance 

VEBO 
Ic 
icp 
Pc 1) 
Pc(2) Mounted on ceramic board 

~~tg 
at Ta=25°C 

IcBO VcB=(-)80V,IE=0 
IEB~ VEB=(-)4V,Ic=0 
hFE VcE=(-)5V ,Ic=(-)10mA 
fT VcE=(-)10V,Ic=<-)10mA 
c0 b VcB=(-)10V,f=1MHz 

(25omm• 

min 

100 

(-) 180 
(-) 160 

(-)5 
(-)140 
(-)200 

500 
x 0.8mm) 1.3 

150 
-55 to +150 

typ max 
(-)100 
(-) 100 

400 
150 
(4.0) 
3.0 

unit 
v 
v 
v 

mA 
mA 
mW 
w 

OC 
OC 

unit 
nA 
nA 

MHz 
pF 

Collector to Emitter 
Saturation Voltage 
Turn-ON Time 

VcE(sat) Ic=(-)50mA,IB=(-)5mA ( -0. 14 )( -0. 4) v 

at specified Test Circuit 
Storage Time n 

Fall Time n 

• The 2SA1415/2SC3645 are classified by 10mA hFE as follows: 
I 1 oo R 200 Tflio s 280 I 200 T 4ool 

Case OUtline 2038-PCP 
Switching Time Test Circui't (unit:mm) 

IN 
Sl.0--.-WV.---.----v.mf--~H 

-2V 

OUT 

2k 

20V 

For details, refer to the description of the 2SC3645. 

0.01 0.3 
0. 1 us 

us 
us 

1.5 
0. 1 

Marking 

2SA1415--- -AA 

2SC3645-----CA 

E: Emitter 
C: Collector 
B: Base 

SANYO: PCP 

2145MY,TS No.1720-1/3 
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• 2038 
PNP /NPN Epitaxial Planar 

Silicon Transistors 

High Voltage Switching Applications 

Appl.icationa 
• Color TV audio output, converter, inverter. 

Features 
• Adoption of FBET, MBIT processes • 
• High breakdown voltage and large current capacity. 

Fast switching speed. 
Very small size making it easy to provide high-density, small-sized hybrid 
!C's. 

( ): 2SA1418 
Abso1ute Maxillua Ratings at Ta=25°C unit 

Collector to Base Voltage Vcso (-)180 V 
Collector to Emitter Voltage VCEO (-)160 V 
Emitter to Base Voltage VEBO (-)6 V 
Collector Current Ic (-) 0. 7 A 
Peak Collector Current icp (-)1.5 A 
Collector Dissipation Pc 500 mW 

Pc Mounted on ceramic board (250mm2xo.8mm) 1.3 W 
Junction Temperature T. 150 °c 
Storage Temperature T~tg -55 to +150 °c 

E1ectrica1 Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

min typ max unit 
(-)0.1 uA 
(-)0.1 uA 

100 400 
90 

Gain Bandwidth Product 
C-E Saturation Voltage 

120 MHz 

B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 

0.12 0.4 
(-0.2)(-0.5) 

VBE(sat) Ic=(-)250mA,IB=(-)25mA (-)0.85(-)1.2 
v(BR)CBO Ic=(-)10uA,IE=O (-)180 
v(BR)CEO Ic=(-)1mA,RsE=(X) (-)160 
v(BR)EBO IE=(-)10uA,Ic=O (-)6 

• The 2SA1418/2SC3648 are classified 
1100 R 200 I 140 s 280 200 T 

by 100mA hFE as follows: 
4001 

Switching Time Test Circuit 

PW_;20us _!.!_ 
JlDC-1"1, AB ·-± ~ --IB-f2 t-7--....---t'r.--. 

-sv 
20191 =-2DI92=Ic=300nA 
(For PNP', polarty is reversed.) 

Case OUtline 2038 n~::j=:l_ M 
(unit:mm) =r11 N 

Marking 
2SA1418:AD 
2SC3648:CD 

,~r 
JL 

0.4 
E: Emitter 
C: Collector 
B: Base 

SANYO: PCP 

Y,TS No.1788-1/3 
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v 
v 
v 
v 
v 



2SA1418/2SC3648 
min typ max unit 

Output Capacitance cob VcB=(-)10V,f=1MHz 8 pF 
( 11) pF 

Turn-ON Time ton at specified test circuit 50 ns 
(60) ns 

Storage Time tstg " 1000 ns 

" (900) ns 
Fall Time tr " 60 ns 

" (60) ns 

The rest is omitted. For characteristic curves, refer to the description of the 2SC3648. 
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®1682 

Use 

I 
2003A 

Switching Applications 
(with Bias Resistance} 

PNP/NPN Epitaxial Planar 
Silicon Transistors 

• Switching circuit, inverter circuit, interface circuit, driver circuit 

Features 
• With bias resistor (R1=47kohm,R2=47kohm). 

): 2SA1420 
Absolute HaxiBllll Ratings at 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current IcBO VcB=(-)40V,IE=O 
Collector Cutoff Current IcEO VcE=(-)40V,IB=O 

-55 

Emitter Cutoff Current IEBO VEB=(-)5V,Ic=O 
DC Current Gain hFE VcE=(-)5V,Ic=(-)5mA 
Gain Bandwidth Product fT VcE=(-)10V,Ic=(-)5mA 

Output Capacitance cob VcB=(-)10V,f=1MHz 

unit 
(-)50 v 
(-)50 v 
(-)10 v 

(-) 100 mA 
(-)200 mA 

400 mW 
150 OC 

to +150 OC 

min typ ma:ii: 
(-)0.1 
(-)0.5 

(-)30(-)53(-)80 
50 

250 
(200) 
3.7 

unit 
uA 
uA 
uA 

MHz 

pF 

Collector to Emitter 
Saturation Voltage 
Collector to Base 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage 

VcE(sat) Ic=(-)5mA,IB=(-)0.25mA 
(5.5) 

(-)0.1(-)0.3 v 

Electrical Connection 

Bas" 
(input) 

Collector 
(out~I) 

Emitter 
(gnd) 

PNP 

v(BR)CBO Ic=(-)10uA,IE=0 

v(BR)CEO Ic=(-)100uA,RBE:(X) 

Collector 
(output) 

Emitter 
(gnd) 

NPN 

Case Outline 2003A 
(unit:mm) 

JEDEC: T0-92 
EIAJ : SC-43 
SANYO: NP 

(-)50 

(-)50 

B. Base 
C. Collector 
E. Emitter 

v 

v 

N284KI/TS No.1682-1/2 
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2SA1420/2SC3653 

min typ max unit 
Input-OFF Voltage 
Input-ON Voltage 
Input Resistance 
Resistance Ratio 

VI( off) 

:fCon) 
R1/R2 

VcE=(-)5V ,Ic=<-> 100uAH0.8 (-)1.1 (-)1.5 v 
VcE=(-)0.2V,Ic(-)5mA (-)1.0(-)2.5(:-)5.0 v 

Sample Application Circuit 

Input-ON voltage: 5V or more 

11_ INPUT 

Input-OFF voltage: o.SV or less 

Vr(on) - Ie 

> Vcm=o.2v 
2:1--+--+---+---+--+--+--+- RI : 47k 

~ 

C! 
0 

R2 : 47k 

~10 l--t---+---+---+--+--t---+--~-+---1 
>H 
;·71--t---+---+---+--+--t---t--Ht---+---I 

~ .., 
..... 
~ /');~·.co~...,.._--l---1---1 
~ 't? o(j 
J 21--+-+----c::;;;l.-~~..-f-~~-+---l-+---l 
" ·c I ~ ~ For PNP, minus sij!:n 
H 1.0 is omitted;·· -

1.0 ·3 5 -' 10 3 5 
Collector CurrentJic - mA 

hfE - le 
1ll00 

7 
Vcm=5v 
RI : 47k 

I i~·cl 
R2: 47k 

·~ .,;:..b() -i-

~ A c 
~ IP' 

/'); 

7 , 
.. 

For PNP, minus S:f_ri~[s omitted. 
5 1. 2 3 5 7 10 2 3 5 7 100 

10 
0 

Collector Current,I0 - mA 

168 

OUTPUT 

32 47 62 kohm 
0.9 1.0 1.1 

For PNP, polarity is inverted. 
GND 

re - Vr(off) 

v0m=5V 
1ax> 1-----1r---1---.....-1r-.---: RI : 47k 

< R2: 47k 
" 51-----<>---~>---+--<f-+----#-t-----< 
u 31---~1----1---+---lf---+--t-----< 

H 21---~t---~ .., 
~ 1001----1---­
r.. 
r.. a 5,__ __ ,__ __ 

r.. 
0 .., 
0 

~ 101----1----+-t---+--+-t----+------< 

~ For PNP, minus sign~is omitted. 
u 5·~0 ---o_~,--'--o~A'-----1.~2'----,_~6-'---""'2.o 

Input-OFF Voltage,VI(offl - V 

Pc - Ta 
~sm~~-~-~-~~~---~~ 



2SA1421 

,, 2SC3654 
®1683 

Use 

I 
2003A 

Switching Applications 
(with Bias Resistance) 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

• Switching circuit, inverter circuit, interface circuit, driver circuit 

Features 
• With bias resistor (R1=22kohm,R2=22kohm). 

( ): 2SA1421 
Absolute Maxi.Jlwll Ratings at Ta=25°C 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current IcBO VcB=(-)40V,IE=O 
Collector Cutoff Current IcEO VcE=(-)40V,IB=O 

-55 

Emitter Cutoff Current IEBO VEB=(-)5V,Ic=0 
DC Current Gain hFE VcE=(-)5V,Ic=(-)5mA 
Gain Bandwidth Product fT VcE=(-)10V,Ic={-)5mA 

Output Capacitance VcB=(-)10V,f=1MHz 

unit 
(-)50 v 
(-)50 v 
(-) 10 v 

(-)100 mA 
(-)200 mA 

400 mW 
150 OC 

to +150 OC 

min typ max 
(-)0.1 
(-)0.5 

(-)70 (-)113 (-)150 
50 

250 
(200) 
3.7 

unit 
uA 
uA 
uA 

MHz 

pF 

Collector to Emitter 
Saturation Voltage 
Collector to Base 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage 

VcE(sat) Ic=(-)10mA,IB=(-)0.5mA 
(5.5) 

(-)0.1(-)0.3 v 

v(BR)CBO Ic=C-)10uA,IE=O 

v(BR)CEO Ic=(-)100uA,RBE=CD 

Electr~cal Connection 
Collector Collector 
( ou1 pu1 ) ( out put) 

-· ~)Bas~ ;::--: ) ""'"" ~ ''~" ~ 
E m1tter Emitter 

(gnd) (gnd) 

PNP NPN 

Case OUtline 2003A 
(unit: mm) 

JEDEC: T0-92 
EIAJ : SC-43 
SANYO: NP 

(-)50 

(-)50 

B. Base 
c. Collector 
E. Emitter 

v 

v 

N284KI/TS No.1683-1/2 

169 



2SA1421/2SC3654 

Input-OFF Voltage 
Input-ON Voltage 
Input Resistance 
Resistance Ratio 

VI(off) 
~l(on) 
R1/R2 

min typ max 
VcE=(-) 5V ,Ic=C-) 1 OOuAc-b.8 (-)1. 1 (-)1. 5 
VcE=(-)0. 2V ,Ic=(-)5mA (-)1. 0 (-)1. 9 (-)3. 0 

15 22 29 

unit 
v 
v 

kohm 
0.9 1.0 1.1 

Sample Application Circuit 

Input-ON vn 3V :~ore ~.-)---oOUT~ 

Input-OFF voltage: 0.8V or less ~ 

> 

~ 

c 
0 

Vr(on) - le 
3•~---------~-~---

VcE=o. 2V 
,.__,___, __ _,__,_ _ _,____,__,__ RI : 22k 

R2 : 22k 

>H10 .___,___,___---1--1----1---1------+----'---<----< 

~ 7·1---+-----+------l--l----l---l-----l----l---"._~ 

~ ..., 
..... 
g. 
:z: 311---1-----+----+---<---+­
o 

I ..., 
::l 

"' c 
H 

1.0 5 7 

ocFor PNP, minus sign 
60 is omitted • 

Ul 3 5 7 10 3 

Collector Current,Ic - mA 

1000 ,....,.-,---~~~hF~E~-_I_c.,c~-~--
71--t-+--+-+-1--11--1--+--+- V CE= 5V _ 

RI : 22k 
c.:i St--t-+--+-+-1--11--1--+--+- R2 : 22k -

~ lf---l--+---+--+-1--1'--->- ocf--+--+-4---i 
c ( '2.:.......r-:±::1 
~ I~~~ 
~,oo ~~c-+-_,__,___.___,____, 

f 7 1#. / ~-I--"---'---'---'-----' 

t. 5,c_t---l-~~..-:+-+-l--l---+--+-+--+--l---
8 ' 1#' 
u 
0 

31f--1~~~---t---t-+------l-l---l--l--L-l-J__ 

2!f-1--1--+--l--+-l--l---+--+-_J__L-1-_ 

11 For PNP, minus s~n is omitted. 
7 1.0 2 3 5 7. 10 2 3 5 1 100 2 

Collector Current,Ic - mA 

170 

GND 

For PNP, 

2 

< 1000 
::l 

5 
3 c; 

H 

..., 
c 
~ t 100 
::l 
u 
t. 
0 ..., 
Cl 
~ ..... 

..... 1 
0 
u 

5 

3 
2 

0 

5 
0 

polarity is inverted. 

Ic - V1(off) 

l'cE=5V 

l- fl_j 
RI : 22k 
R2: 22k 

o7 • 7 

/tlo¥lef ~oJ !CJ !(] 

rr ] J_ 
] 

J 1 j -
For PNP: minus sign fa omitted. 

0.4 0.8 1.2 1.6 2.0 

Input-OFF Voltage,VI(offl - V 

Pc - Ta 
~soo~----------~-~-~ 



2003A 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

@1684 

Use 

Switching Applications 
(with Bias Resistance) 

• Switching circuit, inverter circuit, interface circuit, driver circuit 

Features 
• With bias resistor (R1=46kohm,R2=23kohm). 

( ): 2SA1422 
Absolute Kax:imla Ratings at Ta=25°C 

Collector to Base Voltage VCBO 
Collector to Emitter Voltage VCEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Collector Dissipation Pc 
Junction Temperature Ti 
Storage Temperature Tstg 

Electrical Characteristics 
Collector Cutoff Current 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Bandwidth Product 

Output Capacitance 

-55 

VcB=(-)10V,f=1MHz 

unit 
(-)50 v 
(-)50 v 
(-)10 v 

(-)100 mA 
(-)200 mA 

400 mW 
150 OC 

to +150 OC 

min typ max 
(-)0.1 
(-)0.5 

(-)40 H72(-)100 
50 

250 
(200) 
3.7 

Collector to Emitter 
Saturation Voltage 
Collector to Base 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage 

VcE(sat) Ic=(-)5mA,IB=(-)0.25mA 
(5.5) 

(-)0.1(-)0.3 

Electrical Connection 

Base 
(input) 

Collector 
(output) 

Emitter 
(gnd) 

PNP 

v(BR)CBO Ic=(-)10uA,IE=O 

v(BR)CEO Ic=(-)100uA,RBE=co 

(-)50 

(-)50 

Collector 
(output) 

Emitter 
(gnd) 

NPN 

Case Outline 2003A 
(unit: mm) 

m::ftn~ ~ 
~S-0~~4.0 j L4.J 

JEDEC: T0-92 B. Base 
EIAJ : SC-43 C. Collector 

SANYO: NP E. Emitter 

unit 
uA 
uA 
uA 

MHz 

pF 

v 

v 

v 

N284KI/TS No.1684-1/2 
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2SA1422/2SC3655 

Input-OFF Voltage 
Input-ON Voltage 
Input Resistance 
Resistance Ratio 

Sample Application Circuit 

VI( off) 
~l(on) 
R1/R2 

min typ max 
VcE=(-) 5V ,Ic=<-> 1OOuA(-)1.2 (-)1. 6(-)2. 3 
VcE=(-) 0. 2V, Ic=C-) 5mA(-)1. 5(-)3 .1(-)6. 0 

32 46 60 
1.8 2.0 2.2 

vee 

RL 
OUTPUT 

unit 
v 
v 

kohm 

Input-ON vn 6V o~N::re ~ ) 

Input-OFF voltage: 1.2V or less ~ 

Vr(on) - Ic 

VcE=o. 2V 
,.._+---+---+-1---+--1-~'-- RI : 46k 

R2: 23k 

c: 
~ro1--+--+----+---1---1---+--1--__,.__-+-----< 

>H 
<l) 

~ 5·"---+---+---1----1-----1 ----1------1--'--­.... .... 
0 
> 3 
:z: 
~ 21--+-....-"""-~~--+--+---t--+-+--.... 
::s 
"' ;J For sign is omitted. 

1.0 Ls -L-=-c1 .o:_:.__.:....::::..i_-===-s -=-=15'::..ro...::.::_::_::::2 :..:..:.3='-'s 

1000 

Collector Current,Ir. - mA 
hFE - Ic 

7 

5 

>-<f-+--+---+---1--+--+---+---+---VcE=SV_ 
.1---<1--+--1---1----1---'--1----1--1--RI :46k~ 

R2: 23k oa 
~ 3 

c:" 
2 ..... 

"' " ~100 
<I) 7 i:., 
i:., 5 ::s 
u 
u 3 

"" 2 

~For PNP, minus sign is omitted. 
1.0 2 3 5 7 10 2 3 5 7 10!) 

Collector Current,Ic - mA 
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GNO 

For PNP, polarity is inverted. 

2 

1000 
< ::s 

V'cE=5V 
t--R1:46k 

R2 : 23k 
5 

u 
H 

.... 
c: 

3 

2 

~ 100 
i:., 

8 5 

i:., 3 
0 .... 
() 

2 
<l) 

:::1 ro 

re - Vr(off) 

~Ll 

lll 
~ ~1 9t:T &; CV fl 
II 7 7 

1 
-, --r '~ 0 

u For PNP, minus sign is omitted. 
Ir 0.4 0.8 1-:2 1.6 2.0 2.4 

Input-OFF Voltage,VI(offl - V 

Pc - Ta 
~ 500.---,.--~-~-~-~-~-.-----. 

u 
"':,400 __ --;.._..-+--+--+---+--+---+---! 

~· ~ 
~ 3001----!l---+-~--f--+--+--+---+ 

] ~ 
"" 200•1--1----1--+--.i."'-~~l----l--+--I 

~ ~ 
~1001--1----1---+--+--~ll--"-"Ir--+--

~ ~ 
~ 00.!--.~k---,l~,,.,___.,ro.-•oo.__~1Xlk---;l12~0___,140,;.,.-""--,,!160 

~ Ambient Temperature,Ta - 0 c 



®1685 

Use 

I 
2003A 

Switching Applications 
(with Bias Resistance) 

PNP /NPN Epitaxial Planar 
Si I icon Transistors 

• Switching circuit, inverter circuit, interface circuit, driver circuit 

Features 
• With bias resistor (R1=10kohm,R2=10kohm). 

( ): 2SA1423 
Absolute Haximua Ratings at Ta=25°C 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 

unit 
(-)50 v 
(-)50 v 
(-)10 v 

(-) 100 mA 
(-)200 mA 

400 mW 
150 OC 

Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature -55 to +150 OC 

Electrical Characteristics 
Collector Cutoff Current 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Bandwidth Product 

Output Capacitance 

Collector to Emitter 
Saturation Voltage 
Collector to Base 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage 

Electrical Connection 

Base 
(input) 

Collector 
(output) 

Em1Uer 
(gnd) 

PNP 

250 
(200) 

cob VcB=(-)10V,f=1MHz 3.7 

VcE(sat) Ic=(-)10mA,IB=(-)0.5mA 
(5.5) 

(-)0.1(-)0.3 

v(BR)CBO Ic=(-)10uA,IE=O 

V(BR)CEO Ic=(-)100uA,RBE=co 

Collector 
(output) 

Em11ter 
(gnd) 

NPN 

Case Outline 2003A 
(unit:mm) 

JEDEC: T0-92 
EIAJ : SC-43 
SANYO: NP 

(-)50 

(-)50 

B. Base 
C. Collector 
E. Emitter 

unit 
uA 
uA 
uA 

MHz 

pF 

v 

v 

v 

N284KI/TS No.1685-1/2 
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Input-OFF Voltage 
Input-ON Voltage 
Input Resistance 
Resistance Ratio 

Sample Application Circuit 

VI(off) 
~l(on) 
R1/R2 

Input-ON voltage: 4V or more 

ll._ INPUT 

Input-OFF voltage: 0.8V or less 

Vr(on) - re 

2SA1423/2SC3656 

min typ max 
VcE=(-)5V,Ic=C-)100uA(-)0.8 (-)1.1 (-)1.5 
VcE=(-) 0. 2V' Ic=C-) 1Oml(-JI.0(-)2. 0(-)4. 0 

7.0 10 13 
0.9 1.0 1.1 

vcc 

OUTPUT 

For PNP, polarity is inverted. 
GNO 

re - vr(off) 

unit 
v 
v 

kohm 

vcE=o.2v 
1--+--+----+-+--___,I--+--+- RI : I Ok 

R2: I Ok 

VcE=5V 

c 
0 

H 
>~IO 
Q)' 

~ 71--+--+---+-+--l--+--+----+-r++J ... 
~ 51--+--+----+-+--l--+--t----+--J'lfl'-I :;; 
~ 31f----t---+---+-+---l--+--+--76fL--t---1 
I ... 

::J 
0.. 
c 
H 

1.0 10 
Collector Current,Ic - mA 

hFE - re 
1000~--~~-~~-~--~~~~ 

11--1-+---+--+-f-l'--l--+-+- VcE=5V --j 
RI : IOk °" ,._+-1----+---<--+-+--+-----<->-- R2 : I Ok --j 

~ 3>-1-+--+-+->--'---i~-+-+-+-+--+---I 
" .... 
"' <:> 

7'--+-1---+---i--+-+--+-- ']_':J"C ~ 
06 j~ 

~ 100 >---!-+--+-+~ ;,;:-tl,~~9'::+--l--+-l--+--1 
~ 7 <\.~ -l--+-+--1f-l--

5 ~~~~-+---i--+-+--+----i 
~ if I 
A & 

p 1 
For PNP, minus sign is omitted. 

0 5 7 1.0 2 3 s 7 10 2 3 5 7 100 2 

Collector Current,Ic - mA 

174 

'-' 
H 

... 
c 
"' s.. 

3 

2 

5100 
'-' 
s.. 
0 ... 
0 

"' ~ 
~ 

31 

5 

3 

0 

5 
0 

z I/ 7 
RI : IOk 
R2: IOk 

7 1 
f/~J'?f // "' 'r i;-,tj 

I/ I 
f I 

_ T IT ~ 
For PNP, minus sign is omitted. 

0,4 0.8 1,2 1.6 2.0 

Input-OFF Voltage 1 VI(off) - V 
Pc - Ta 
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<LF PNP> 





®3960 

2010A 2012 

PNP/NPN Triple Diffused Planar 
Silicon Transistors 

Low Frequency Power Amp Applications 

.2SB507,2SB508 and 2SD313,2SD314 are complementary pairs respectively . 

. These are designed for the output stage of 15W to 25W AF power amplifier . 

. 2SB507 and 2SB508, or 2SD313 and 2SD314, differ from their care outlines only. 

( ) shows the case of 2SB507, 2SB5b8 only. 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 

Collector Dissipation 

Junction Temperature 
Storage Temperature 

VCBO 
VCEO 
VEBO 
Ic 
icp 
Pc 

Tj 
Tstg 

(Tc=25 °C) 

(-)60 
(-)60 

(-) 5 
(-) 3 
(-) 8 
1. 75 

30 
150 

-40 to +150 

Electrical Characteristics at Ta=25°C min 
Collector Cut Off Current 

Emitter Cut Off Current 
Secondary Breakdown Voltage 
DC Current Gain 

lCBO 
IcEO 
lEBO 
VS/B 

*hpE(l) 
hFE(2) 
fT 

VCB=(-)20V,IE=0 
VcE=(-)60V,RBE=a:> 
VEB=(-)4V,Ic=O 
Ic=(-)0.5A,t=lsec 
VcE=(-)2V,Ic=(-)lA 
VcE=(-)2V,Ic=(-)0.lA 
VcE=(-)5V,Ic=(-)0.5A 

(-)60 
40* 
40 

v 
v 
v 
A 
A 

w 
w 
oc 

. oc 

typ max 
(-)0.1 

{-) 5 
(-) 1 

320* 

8 

unit 

: 
mA 

v 

Gain Band Width Product 

Output Capacitance Cob (VCB= (-) lOV ') 2SB507, 508 
f=lMHz 2SD313,314 

VcE(sat) Ic=(-)2A,IB=(-)0.2A 

(130) 
MHz 
pF 
pF 

C-E Saturation Voltage 

Base to Emitter Voltage VBE Ic=(-)lA,VcE=(-)2V 

65 
(-)0.4(-)1.0 v 

(-)l.5V 

* 2SB507,508/2S0313,314 are classified by (-)lA hpE as follows: 

40 c 80 I 60 0 120 100 E 200 I 160 F 320 

2SB507 
2S0313 

JEDEC: T0-220AB 
EIAJ : SC-46 

B:Base 

2.7 

~
~ 

I 

I 

For details, refer to the description of the 250313, 314. 

Case Outline 2012 
(unit: mm) 

2SB508 
2S0314 

r::-: 15.1-----, 

f~ro·•io IE 

;i :;; 
L 0 s 

. -
~~ 

L,5.2-=t 

E: Emi tti>r 
c: Collector 
B: Base 

JEDEC: T0-220AA 

EIAJ : SC-45 

3095MY,TS No.396-1/6 
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2010A 

PNP /NPN Triple Diffused Planar 
Silicon Transistors 

Low Frequency Power Amp Applications 

(E)398E 

. 5 ,watts AF power amplifier output use. There are complementary pair. 

( ) : 2SB511 
Absolute Maximum Ratings at Ta=25°C 

Coll~ctor to Base Voltage VCBO 
Collector to Emitter Voltage VCEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Collector Dissipation Pc 

Junction Temperature 
Storage Temperature 

Tj 
Tstg 

Electrical Characteristics at Ta=25°C 

(-)35 
(-) 35 
(-) 5 

(-)1.5 
(-) 3 
1. 75 

10 
150 

-40 to +150 

min· 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

IcBO VcB=(-)20V,IE=0 
IEBO VEB=(-)4V,Ic=O 

Gain Bandwidth Product 
C-E Saturation Voltage 
Base to Emitter Voltage 

hFE(l)*VcE=(-)2V,Ic=(-)lA 40* 
hFE(2) VcE=(-)2V,Ic=(-}O.lA 35 
fT VCE=(-)5V,Ic=(-)0.5A 
VCE(sat) Ic=(-)l.5A,IB=(-)o.15A 
VBE Ic=(-)1A,VCE=(-)5V 

* Classified by 2V lA hpE as follows 

~c so 60 D 120 100 E 200 I 160 F 320 

Case Outline 2010A 
(unit:mm) 

~15.1~14.01 

Dtr Jlti..JU 

v 
v 
v 
v 
A 
w 
w 
oc 
oc 

typ max 
(-)0.l 
(-)1.0 

320* 

8 
(-) 1.0 
(-)1.5 

2.7 

-i--r--~ I 

I 

~~::::L::J-----i L E: Emitter "1=!=-1s:o1---J ~ C: Collector 

,.: JEDEC: T0-220AB B: Base 

EIAJ SC-46 

For details, refer to the description of the 2SD325. 

3155KI/No.398-l/9 
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unit 
mA 

mA 

MHz 
v 
v 



®397C 

2010A 2012 

PNP /NPN Triple Diffused Planar 
Silicon Transistors 

Low Frequency Power Amp Applications 

Especially suited for use in output stage of lOW AF Power amp. The only differ­
ence between B514 and D515 lies in package design; and the same is true of D330 
and 0331. The B514 and D330 can be connected to form a complementary pair; and 
the same is true of B515 and D331. 

( ) :2SB514,514. 
Absolute Maximum Ratings at 'ra=25°C 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 

Junction Temperature 
Storage Temperature 

VcBO 
VcEO 
VEBO 
Ic 
icp 
Pc 

Tj 
Tstg 

(Tc=25°C) 

unit 
(-) 50 v 
(-) 50 v 

(-) 5 v 
(-)2 A 
(-)5 A 
1. 75 w 

20 w 
150 oc 

-40 to +150 oc 

min typ max Electrical Characteristics at Ta=25°C 
Collector Cutoff Current IcBO VCB=(-)20V,IE=O (-)0.1 
Emitter Cutoff Current 
DC Current Gain 

Gain Bandwidth Product 
C-E Saturation Voltage 
Base to Emitter Voltage 

IEBO 
hpE(l)* 
hFE (2) 
fT 
VcE(sat) 
VBE 

VEB= (-) 4V ,Ic=O 
VcE=(-)2V,Ic=(-)lA 
VcE=(-)2V,Ic=(-)O.lA 
VcE=(-)5V,Ic=(-)0.5A 
Ic={-)2A,IB={-)0.2A 
Ic=(-)lA,VcE=(-)SV 

(-)1.0 
40* 320* 
35 

8 
(-)1.0 
(-)1.5 

* Classified by 2V lA hpE as follows : 

I 40 c 80 I 60 D 120 I 100 E 200 160 F 320 I 

Case Outline 2010A 
(unit:mm) [2SB514/2SD330J 

2.7 
1=6.3:t15.1~ 14.01 

iltr 0~~ 1..JU 
--rr-[lli 

I 

I 

~n:te:J __J kL 
~~EC: T0-220AB 

EIAJ SC-46 

E: Emitter 
C: Collector 
B: Base 

Case Outline 2012 
(unit:mm) [2SB515/2SD331] 

FUi.11 rr9"01 
rp'[Ji; 
~~·~r ~5 ~. ;~ ;,;:;:.. 

B: Base 

15.2 JEDEC: T0-220AA 

EIAJ : SC-45 

For details, refer to the description of the 2SD330, 331. 

7193KI,TS No.397-1/3 

unit 
mA 
mA 

MHz 
v 
v 
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2006A 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

Low Frequency Power Amp, 
Electronic Governor Applications 

@!99H 

( ): 2SB544 
Absolute Haximul Ratings at Ta=25°C 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current IcBO 
Emitter Cutoff Current IEBO 
DC Current Gain *hFE(1) 

hFE{2) 

Gain Bandwidth Product 

Output Capacitance 

Collector to Emitter 
Saturation Voltage 
Base to Emitter 
Saturation Voltage 
Collector to Base 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage 
Emitter to Base 
Breakdown Voltage 

VcE(sat) 

VBE(sat) 

V(BR)CBO 

V(BR)CEO 

V(BR)EBO 

unit 
(-)25 
(-)25 
(-)5 
(-) 1 
(-)2 
900 
150 

-55 to +150 

min 
VcB=(-)2QV,IE=O 
VEB=(-)4V,Ic=0 
VcE=(-)2V,Ic=(-)50mA 60 
VcE=(-)2V,Ic=<-)1A 30 
Pulse Test 
VcE=(-)10V,Ic={-)50mA 

v 
v 
v 
A 
A 

mW 
OC 
OC 

typ max 
(-)1.0 
(-) 1.0 

560 

180 
(25) 
15 

(-0. 15){-0. 7) 
0.1 0.3 

unit 
uA 
uA 

MHz 

pF 

v 

VcB=(-)10V,f=1MHz 

Ic=(-)500mA, 
IB=(-)50mA 
Ic=C-)500mA, 
IB=(-)50mA 

(-)0.85(-)1.2, v 

Ic=(-) 1 OuA, 
IE=O 
Ic=(-)1mA, 
RBE=CO 
IE=(-)10uA,Ic=O 

(-)25 

(-)25 

(-)5 

v 

v 

v 

* The 2SB544/2SD400 are classified by 50mA hFE as follows: 

l 60 D 120 100 E 200 160 F. 320 I 280 G 5601 

For details, refer to the description of the 2SD400. 

180 

Case Outline 2006A 
(unit:mm) 

3.C 0 5 n + 
0~fiir:f1==b~J:• ==lJ~~@ 
L::::t::! ===lFEo.s I · ~ 

La.s ! 11..c__J 1..- ... ,--l 
EI;.J: SC'-51 
SAN'lO:MP 

ll 1 Base 
C: Collect.or 
E: Er..it.ter 

D174MY,TS No~199H/No,E103-1/5 



2009 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

Low Frequency Power Amp, 
Medium Speed Switching Applications 

@3720 

Features 
• Large allowable collector dissipation and wide ASO. 

Low saturation voltage and good linearity of hFE' 
Suited for use in output stage of low-voltge high-output (Po=2W/Vcc=4.5V) AF 
amp. 

) :2SB559 
Absolute Haxilaul Ratings at Ta=25°C 

Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current le 
Peak Collector Current icp 
Collector Dissipation Pc 

Tc=25°C 

(-)20 
(-)18 
(-)5 

(-)1.2 
(-)2.0 

1 
8 

150 Junction Temperature 
Storage Temperature 

Tj 
Tstg -55 to +150 

at Ta=25°C 
v(BR)CBO Ic=(-)10uA,IE=0 
v(BR)CEO 1c=C-) 1mA,RBE:Q) 
v(BR)EBO IE=(-)10uA,Ic=O 
IcBO VcB=(-)15V,IE=O 

unit 
v 
v 
v 
A 
A 
w 
w 

OC 
OC 

min 
(-)20 
(-)18 
(-)5 

Electrical Characteristics 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

!EBO VEB=(-)4V,Ic=0 
hFE(1)* VcE=(-)2V,Ic=C-)500mA 60* 

typ 

HFE( 2 )* VcE=(-) 2V, le=(-) 1. 5~Pcis1i40 )50 
fr VcE=(-)10V,Ic=C-)50mA 150 

max 

(-)1 
(-)1 
320• 

Gain Bandwidth Product 
Collector Capacitance 
C-E Saturation Voltage 

cob VcB=(-)10V,f=1MHz (30)20 
VcE(sat) Ic=(-)1A,IB=(-)50mA (-0.35)(-0.7) 

0.25 0.5 
(-)0. 85(-) 1. 2 

50 
B-E Saturation Voltage 
Turn-ON Time 
Storage Time 
Fall Time 

Ic=C-)500mA,IB=(-)50mA 
At specified Test Circuit 

n 

n 

* The 2SB559/2SD439 are classified by hFE at 500mA. 
160 D 120 I 100 E 200 I 160 F 3201 

SVitching Time Test Circuit 
Case Outline 2009 
(unit: mm) 

(60)70 
200 

unit 
v 
v 
v 

uA 
uA 

MHz 
pF 
v 
v 
v 

ns 
ns 
ns 

181---~ 

~--192 

-:U- 0-1\11-r~c 124 
20u sec tXJ >r . r 

Vee:== 12vl--I ~~ ~ 
1u I 1u I 

12.11 

L.?L~_Jt:f=tt======·-+, ~t 
Ic==• 101BI ==-IOis,:~=500nAl 7'TT 6 

-2V +12V 

(For PNP, polarity is reversed) 

For details, refer to the description of the 250439. 

JEDEC: T0-126 
B: Base 
c: Coll~ctor 

E: Emitter 

3085MY,TS No.372-1/4 
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2006A 

PNP/NPN Epitaxial Planar 
Silicon Transistors 

Low Frequency Power Amp Applications 

®326F 

The 2SB560/2SD438 are epitaxial planar transistors for complementary push-pull 
pair having high reverse voltage and low saturation voltage, and suitable 
universal AF power amplifier use. 

( ):2SB560 
Absolute Haxillllll Ratings at Ta=25°C 

Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEo 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current · icp 
Collector Dissipation Pc 
Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics at Ta=25°C 

(-)100 
(-)80 
(-)5 

(-)0.7 
(-) 1.0 

900 
150 

-55 to +150 

Collector Cutoff Current IcBO VcB=(-)20V,IE=O 
Emitter Cutoff Current !EBO VEB=(-)4V,Ic=O 
DC Current Gain hFEC1) VcE=(-)5V,Ic=(-)50mA 

hFE(2) VcE=(-)5V,Ic=(-)0.5A 
Gain Bandwidth Product fT VcE=(-)10V,Ic=(-)50mA 
Output Capacitance c0 b VcE=(-)10V,f=1MHz 

unit 
v 
v 
v 
A 
A 

mW 
OC 
OC 

min 

•60 
30 

typ max 
(-)1.0 
(-)1.0 

•560 

100 
(15) 
10 

C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
C-E Saturation Voltage 

v(BR)CBO Ic=10uA (-)100 
v(BR)CEO Ic=1mA,RBE=CD 
v(BR)EBO Ic=(-)10uA,Ic=0 
VcE(sat) Ic=(-)500mA,IB=(-)50mA 

(-)80 
(-)5 

( -0. 3 )( -o. 8) 
0.2 0.6 

B-E Saturation Voltage VBE(sat) Ic=(-)500mA,IB=(-)50mA (-)0.85(-)1.2 

• The 2SB560/2SD438 are classified by (-)50mA hFE as follows. 
J 60 D 120 I 100 E 200 I 160 F 320 I 280 G 50"0] 

For details, refer to the description of the 2SD438. 

Case Outline 2006A 
(unit:mm) 

EIJ\J: SC-51 
SANYO: MP 

B: Base 
C: Collector 
[: Err.itter 

3085MY,TS No.326-1/3 
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2003A 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

AF Power Amp, Converter, 
Electronic Governor Applications 

®268G 

The 2SB598NP/2SD545NP are complementary pair transistors that are packaged in small packages and are large in 
current capacity and excellent in saturation characteristic and hFE linearity. In addition to the above application areas, 
they are also suited for use in desk-top calculator power supplies, relay drivers. 

Absolute Maximum Ratings/Ta= 25°C 2SB598 250545 unit 
Collector to base voltage Vcso -25 25 v 
Collector to emitter voltage VcEO -25 25 v 
Emitter to base voltage VEBO -5 5 v 
Collector current ic -1.0 1.0 A 

icp -1.5 1.5 A 
Collector dissipation Pc 600 600 mW 
Junction temperature Tj 150 150 oc 

Storage temperature Tstg -55-+150 -55- +150 oc 

258598 250545 
Electrical Characteristics/Ta = 25° C min typ max min typ max unit 

Collector cutoff current icso Vea= (-)20V, IE= 0 -1.0 1.0 jJ.A 
Emitter cutoff current IEBO VEB = (-)4V, le= 0 -1.0 1.0 µA 
Collector to base V(BR)eBO le= (-)10 µA, IE= 0 -25 25 v 

breakdown voltage 
Collector to emitter V(BR)CEOlc= (-)1 mA, RsE= 00 f! -25 25 v 

breakdown voltage 
Emitter to base V(BR)EBO IE= (-)10 µA, IC= 0 -5 5 v 

breakdown voltage 
DC current gain hFE(1 )* VcE= (-)2V, le= (-)50mA 60 560 60 560 

hFE(2) VcE = (-)2V, le= (-)1 A(pulse) 30 30 
Gain bandwidth product fT VcE = (-)10V, le= (-)50mA 180 180 MHz 
Common base Cob Vea= (-)10V, f = 1 MHz 25 15 pF 

output capacitance 
Collector to emitter VcE(sat) le= (-)500mA, Is= (-)50mA -0.15 -0.5 0.1 0.3 v 

saturation voltage 
Base to emitter VsE(sat) le= (-)500mA, IB = (-)50mA -0.85 -1.2 0.85 1.2 v 

saturation voltage 

* hFE(1) is classified by 2 V, 50 mA as follows: 

60 D 120 100 E 200 I 160 F 320 280 G 560 

s: 
E Pc - Ta 
I 
u 

11. 

c 
0 

'iii 
c. 

·= ll1J 
'ti 
0 300 
tl 
.!! 200 0 
0 ., 

100 :0 
~ 

00 .2 
<( 

Ambient temperature, Ta - ° C 
20 4fj 60 80 

For details, refer to the description of the· 2SD545. 

Case Outline 2003A 
(unit:mm) 

2.0 r1 0.45 uo ~F=-i~ .;.; t ?~=i5 
lb 045 j 1--s.o--1..--= 14.0 . 

JEDEC: T0-9" 
EIAJ : SC-4o 
SANYO: NP 

B. Base 
c. Collector 
E. Emitter 

3135KI/D282Kt, ~ No .. 268-1/4 
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2009 
PNP /NPN Epitaxial Planar 

Silicon Transistors 

Low Frequency Power Amp, 
Medium Speed Switching Applications 

®346E 

Features 
• High breakdown voltage VcEO 100/120V, high current 1A • 
• Low saturation voltage and good linearity of hFE· 

( ): 2SB631,631K 
Absolute Maxilllll Ratings at Ta=25°C 

Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 

2SB631,D600 
(-) 100 
(-) 100 

(-)5 
(-)1 
(-)2 

2SB631K,D600K 
(-) 120 
(-) 120 

Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Collector Power Dissipation Pc 

Junction Temperature 
Storage Temperature 

Tj 
Tstg 

E1ectrical Characteristics at Ta=25°C 
Collector to Base V(BR)CBO 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage 
Emitter to Base 
Breakdown Voltage 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

V(BR)CEO 

V(BR)EBO 

Gain Bandwidth Product 

Output Capacitance 

1 
8 

150 
-55 to +150 

min 
(Ic=C-) 1 OuA B631 ,D600(-)100 
IE=O B631K,D600K(-)120 

(Ic=C-)1mA B631,D600 (-)100 
RBE:co B631K,D600K (-)120 
IE=(-)10uA,Ic=O (-)5 

VcB=(-)50V,IE=O 
VEB=(-)4V,Ic=O 
VcE=(-)5V,Ic=C-)50mA 60* 
VcE=(-)5V,Ic=C-)500mA 20 
VcE=(-)10V,Ic=C-)50mA 

VcB=(-)10V,f=1MHz 

•The 2SB631,2SD600 are classified by 50mA hFE as follows: 

I 60 D 120 I 100 E 200 160 F 320 I 

Switching Tiae Test Circuit 

-fr 
20usec 

Veg= I 2V -2V +rzv 

Case OUtline 2009 
(unit: mm) 

typ max 

(-)1 
(-)1 
320• 

(110) 
130 
(30) 
20 

B: Base 

unit 
v 
v 
v 
A 
A 
w 
w 

OC 
OC 

unit 
v 
v 
v 
v 
v 

uA 
uA 

MHz 

pF 

Ic= IOig1 =-IOig2=SOOlllA JEDEC: T0-126 C: Collector 
E: Emitter 

For details, refer to the description of the 280600, 600K. 

D144MY,TS/E107 No.346-1/3 
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2009 
PNP /NPN Epitaxial Planar 

Silicon Transistors 

Low Frequency Power Amp, 
Medium Speed Switching Applications 

©341E 

Features 
Large allowable collector dissipation and wide ASO. 

( ): 2SB632,632K 
Absolute Maxi.mlll Ratings at Ta=25°C 

Collector to Base Voltage VCBO 
Collector to Emitter Voltage VcEo 
Emitter to Base Voltage VEBO 
Collector Current le 

Collector Dissipation 

Junction Temperature 
Storage Temperature 

icp 
Pc 

Tj 
Tstg 

Electrical Characteristics at Ta=25°C 

2SB632,D612 
(-) 25 
(-) 25 

(-)5 
(-)2 
(-)3 

1 
10 

150 
-55 to +150 

Collector to Base V(BR)CBO (Ic=(-)10uA 
Breakdown Voltage IE=O 
Collector to Emitter V(BR)CEO (Ic=(-)1mA 
Breakdown Voltage RBE=oo 
Emitter to Base v(BR)EBO IE=(-)10uA,Ic=O 
Breakdown Voltage 
Collector Cutoff Current 1CBO VcB=(-}20V,IE=O 
Emitter Cutoff Current 

2SB632K,D612K 
(-) 35 
(-) 35 

min typ max 
(-)25 
(-)35 
(-)25 
(-)35 
(-)5 

(-)1 
(-) 1 1EBO VEB=(-)4V,Ic=0 

DC Current Gain hFE(1) VcE=(-)2V,Ic=C-)500mA 60* 320* 
hFE(2) VcE=(-)2V,Ic=(-)1.5A 

Gain Bandwidth Product fT VcE=(-)1 OV,Ic=C-)50mA 
Output Capacitance cob VcB=(-)10V,f=1MHz 

* 2SB632,2SD612 are classified by 500mA hFE as follows: 

I 60 n 120 I 1 oo E 200 I 160 F 320 I 

Switching Time Test Circuit 
Is1-----

:0:-
lOu sec 

24 

V CE= I 2V -2V +12V 

Ic= 10131 =-IOI32=500mA 

Case Outline 2009 
(unit:mm) 

30 
100 

( 30 ) (45) 

B: Base 

unit 
v 
v 
v 
A 
A 
w 
w 

OC 
OC 

unit 
v 
v 
v 
v 
v 

uA 
uA 

MHz 
pF 

JEDEC: T0-126 C: Collector 
E: Emitter 

For details, refer to the description of the 250612, 612K. 

D174MY,TS/E108/No.341-1/ 

185 

--



=== 

2.010A 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

High Voltage Switching, 
AF 25 to 35W Output Applications 

®513E 

( ): 2SB633 
Absolute lfaximul Ratings at Ta=25°C 

Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Collector Dissipation Pc 
Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current IcBO VcB=(-)40V,IE=O 
Emitter Cutoff Current IEBO VEB=(-)4V,Ic=O 
DC Current Gain hFE(1). VcE=(-)5V,Ic=(-)1A 

hFE(2) VcE=(-)5V,Ic=C-)3A 
Gain Bandwidth Product 
C-E Saturation Voltage 
B-E Rise Voltage 
Output Capacitance 

C-B Breakdown Voltage 
C-E Breakdown Voltage 

E-B Breakdown Voltage 

fT VcE=(-)5V,Ic=(-)1A 
VcE(sat) Ic=C-)4A,IB=(-)0.4A 
VBE VcE=(-)5V,Ic=(-)1A 
c0 b VcB=(-)10V,f=1MHz 

V(BR)CBO 
V(BR)CEO 

n 

V(BR)EBO 

Ic=(-)5mA,IE=O 
Ic=(-)5mA,RBE=co 
Ic=(-)50mA,RBE=CXl 
IE=(-)5mA,Ic=O 

• The 2SB633/2SD613 are classified by 1A hFE as follows: 

I 40 c 80 I 60 D 120 I 100 E 2oo-=[1-60F--=320] 

unit 
(-)100 v 

(-)85 v 
(-)6 v 
(-)6 A 

(-) 10 A 
40 w 

150 OC 
-55 to +150 OC 

min typ max 
(-)0.1 
(-)0.1 

40* 320• 
20 

15 
(-)2.0 
(-) 1.5 

(150) 
110 

(-)100 
(-)85 
(-)85 
(-)6 

unit 
mA 
mA 

MHz 
v 
v 

pF 
pF 
v 
v 
v 
v 

.The switching time characteristic and test circuit are shown on next page. 
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Case Outline 2010A 
(unit: mm) 

2.7 

~
~ 

I 

I 

fj:+:r=J I fu~ 
::ii ~18·0 ----1 E:Ernitter 

C:Collector 
JEDEC: T0-220AB B:Base 
EIAJ : SC-46 

1115MY,TS/No.174/No.513-1/3 



2SB633/2SD613 
min typ max unit 

Turn-on Time ton at Test Circuit shown below (0.16) usec 
0.28 

Fall Time tr n (1.45) usec 
3.60 

Storage Time tstg n (0.33) usec 
0.50 

Switching Time Test Circuit 

INPUT 

Jl 
p:1=2oµsec 

-2V 1ors 1=-1ors2=rc=1A 

The rest is omitted. For characteristic curves, refer to the description of the 250613. 
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2003A 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

AF 1 W Output, Electronic Governor, 
D-D Converter Applications 

@5!2E 

( ) : 2SB698 for audio lW output. 

Absolute Maximum Ratings at Ta=25°C 
Coll~ctor to Base Voltage VCBo 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current 

(-) 25 
(-)20 

(-) 5 
(-)0.7 
(-) 1.5 

0.6 
150 

Collector Dissipation 
Junction Temperature 
Storage Temperature 

icp 
Pc 
Tj 
Tstg -55 to +150 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current IcBO VcB=(-)20V,IE=O 
Emitter Cutoff Current IEBO VEB=(-)4V,Ic=O 
DC Current Gain hpE,{l )* V cE= ( - ) 2V, Ic= ( - ) 50mA 

hFE(2) VCE= (-) 2V, Ic= (-) 500mA 

unit 
v 
v 
v 
A 
A 
w 

oc 
oc 

min typ 
(-)1.0 
(-)1.0 

60* 
50 

max 

560* 

unit 
uA 
uA 

Gain Bandwidth Product fT VCE=(-)lOV,Ic=(-)50mA 250 MHz 
Output Capacitance Cob VcB=(-)lOV,f=lMHz (l~) ~f 

C-E Saturation Voltage VcE(sat) Ic=(-)500mA,IB=(-)50mA ·t?d'-%~~ ~ 

B-E Saturation Voltage VBE(sat) Ic=(-)500mA,IB=(50mA) (-)0.9 v 
C-B Saturation Voltage V(BR)CBO Ic=(-)10uA,IE=0 (-)25 v 
C-E Breakdown Vo],tage V(BR)CEO Ic=(-)lmA,RBE=OO (-)20 v 
E-B Breakdown Voltage V(BR)EBO Ic= (-) lOuA,Ic=O (-) 5 v 

*2SB698 and 2SD734 are graded as follows by hpE at lA 

j60 D 120 100 E 200 I 160 F 320 

For details, refer to the description of the 250734. 
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280 G 560 

Case Outline 2003A 
(unit: mm) 

JEDEC: T0-92 
EIAJ : SC-43 
SANYO: NP 

B. Base 
C. Collector 
E. Emitter 

3075KI/ 1313/6162KI/TS No.512-1/3 



®575C 

( ):2SB764 
Absolute Maxilum Ratings at 

Collector to Base Voltage 

2006A 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

Voltage Regulator, Relay•Lamp Driver, 
Electrical Eouipment Applications 

Ta=25°C unit 
VCBO (-)60 v 

Collector to Emitter Voltage VCEO (-)50 v 
Emitter to Base Voltage VEBO (-)5 v 
Collector Current Ic (-)1 A 
Peak Collector Current icp (-)2 A 
Collector Dissipation Pc 0.9 w 
Junction Temperature Tj 150 OC 
Storage Temperature Tstg -55 to +150 OC 

Electrical Characteristics at Ta=25°C min typ max unit 
Collector Cutoff Current IcBO VcB=(-)50V,IE=O 
Emitter Cutoff Current IEBO VEB=(-)4V,Ic=O 
DC Current Gain hFE{1)* VcE=(-)2V,Ic=(-)50mA 

hFE(2) VcE=(-)2V,Ic=(-)1A 
Gain Bandwidth Product fT VcE=(-)10V,Ic=(-)5QmA 
Output Capacitance c0 b VcE=(-)10V,f=1MHz 

C-E Saturation Voltage 

(-) 1 
(-)1 

60* 320• 
30 

150 
(20) 
12 

( -0. 2 )(-0. 7) 
0.15 0.5 

(-)0.85(-)1.2 B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 

VcE(sat) Ic=(-)500mA,IB=(-)50mA 

VBE(sat) Ic=(-)500mA,IB=(-)50mA 
v(BR)CBO Ic=(-)10uA,IE=O 
V(BR)CEO Ic=(-)1mA,RBE=co 
v(BR)EBO Ic=(-)10uA,Ic=O 

(-)60 
(-)50 
(-)5 

• The 2SB764/2SD863 are classified by 50mA hFE as follows. 

I 60 D 120 I 100 E 200 160 F 320J 

For details, refer to the description of the 2SD863. 

Case Outline 2006A 
(unit:mm) 

EIJ.J: SC-51 
SANYO:MP 

B: Base 
C: Collector 
E: Err.itter 

3085MY,TS No.575-1/3 

uA 
uA 

MHz 
pF 
pF 
v 
v 
v 
v 
v 
v 
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2022 

AF 35W Output Applications 

@6790 

Features 
• Wide ASO because of on-chip ballast resistance • 

PNP /NPN Planar 
Silicon Transistors 

• Capable of being mounted easily because of one-point fixing type plastic 
molded package (Interchangeable with T0-3). 
Large current capacity (Ic=6A) 
Highly resistant to breakdown. 

( ): 2SB775 
Absolute Maxi.a.un Ratings at Ta=25°C 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current IcBO VcB=(-)40V,IE=O 
Emitter Cutoff Current IEBO VEB=(-)4V,Ic=O 
DC Current Gain hFE(i)* VcE=(-)5V,Ic=(-)1A 

hFE(2) VcE=(-)5V,Ic=C-)3A 
Gain Bandwidth Product fr VcE=(-)5V,Ic=(-)1A 

Output Capacitance 
B-E Voltage 
C-E Saturation Voltage 

C-B Breakdown Voltage 
C-E Breakdown Voltage 

E-B Breakdown Voltage 

cob 
VBE 
VcE(sat) 

V(BR)CBO 
V(BR)CEO 

V(BR)EBO 

VcB=(-)10V,f:1MHz 
VcE=(-)5V,Ic=(-)1A 
Ic=(-)4A,IB=(-)0.4A 

Ic=(-)5mA,IE=O 
Ic=(-)5mA,RBE=CD 
Ic=(-)50mA,RBE=co 
IE=(-)SmA,Ic=O 

* The 2SB775/2SD895 are classified by 1A hFE as follows: 

160 D 120 I 100 E 2001 

unit 
(-) 100 v 

(-)85 v 
(-)6 v 
(-)6 A 

(-)10 A 
60 w 

150 OC 
-40 to +150 OC 

min typ max unit 
(-)0.1 mA 
(-)0.1 mA 

60* 200• 
20 

( 18) MHz 
15 

160 pF 
(-) 1.5 v 

(-1.4)(-2.0) v 
0.9 2.0 

(-)100 v 
(-)85 v 
(-)85 v 
(-)6 v 

.The switching time characteristic and test circuit are shown on next page. 
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Case Outline 2022 
(unit:mm) 

20.0, 

E: Emitter 

~[h. JrH ~ C: Collector 
~ _it:L _ __l>==faL~= B: Base 

1115MY,TS No.679-1/3 



2SB775/2SD895 

min typ max unit 
Turn-on Time ton at Test Circuit shown below (0.12) usec 

0.20 
Fall Time tr n (0.36) usec 

0.82 
Storage Time tstg 

n ( 1. 29) usec 
3.88 

Switching Time Test Circuit 

OU1PUT 

INPUT I 
Jl $20 

200VR + ~ 51 1 1 I- -- -{ 2ov 

PW=2oµsec 

-2V IOis1 =-1 Ois2=Ic= IA 

(For PNP, polarity is reversed.) 

The rest is omitted. For characteristic curves, refer to the description of the 250895. 
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2022 

PNP /NPN Planar 
Silicon Transistors 

@6780 

Features 

AF 40W Output Applications 

• Capable of being mounted easily because of one-point fixing type plastic 
molded package (Interchangeable with T0-3) • 

• Wide ASO because of on-chip ballast resistance • 
• Good dependence of fT on current and excellent HF responce. 

( ): 2SB776 
Absolute lfaxinlla Ratings at Ta=25°C 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current IcBO VcB=(-)80V,IE=O 
Emitter Cutoff Current IEBO VEB=(-)4V,Ic=O 
DC Current Gain hFE(1). VcE=(-)5V,Ic=(-)1A 

hFE(2) VcE=(-)5V,Ic=(-)4A 
Gain Bandwidth Product fT VcE=(-)5V,Ic=(-)1A 
Output Capacitance c0 b VcB=(-)10V,f=1MHz 

B-E Voltage VBE VcE=(-)5V,Ic=(-)1A 
C-E Saturation Voltage VcE(sat) Ic=(-)4A,IB=(-)0.4A 

C-B Breakdown Voltage V(BR)CBO Ic=C-)5mA,IE=O 
C-E Breakdown Voltage V(BR)CEO Ic=(-)5mA,RBE:(X) 

Ic=(-)50mA,RBE=CD 
E-B Breakdown Voltage V(BR)EBO IE=(-)5mA,Ic=O 

• 2SB776/2SD896 are classified by 1A hFE as follows: 

unit 
(-)120 v 
(-)100 v 

(-)6 v 
(-)7 A 

(-)11 A 
70 w 

150 OC 
-40 to +150 °c 

min typ max 
(-)0.1 
(-)0.1 

60* 200• 
20 

(-)120 
(-) 100 
(-)100 

(-)6 

15 
(200) 
140 

(0.9) 
0.6 

1.5 

2.0 

l6o n 120 / 100 E 200 I Case Outline 2022 
(unit:mm) 

SVitcbing Time Test Circuit 
OlllPUT 

INPUT 

Jl 
PW=2oµsec 

51 

For details, refer to the description of the 2SD896. 

1115MY,TS No.678-1/4 
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unit 
mA 
mA 

MHz 
pF 

v 
v 

v 
v 
v 
v 



I 
20006 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

3V, 4.SV AF Amp, Low Voltage, 
High Current Amp Applications 

@6768 

( ) : 2SB808 
Absolute Maximum Ratings at Ta=25°C 

Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current le 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

icp 
Pc 
Tj 
Tstg 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current IcBO 
Emitter Cutoff Current lEBO 
DC Current Gain hFE(l)* 

hFE(2) 

Gain Band-width Product fT 
Common Base Output Capacitance Cob 

Collector to Emitter Satura­
tion Voltage 
Base to Emitter Saturation 
Voltage 
Collector to Base Breakdown 
Voltage 
Collector to Emitter Breakdown 
Voltage 
Emitter to Base Breakdown 
Voltage 

VCE(sati 1 
VCE(sati2 
VBE(sat) 

V(BR) CBO 

V(BR) CEO 

V(BR) EBO 

VCB=(-)15V,IE=O 

(-)20 
(-)15 

(-) 5 
(-) 0. 7 
(-)1.5 

250 
125 

-55 to +125 

min 

VEB= (-) 4V ,Ic=O 
VCE=(-)2V,Ic=(-)50mA 160* 
VcE=(-)2V,Ic=(-)500mA 80 
Pulse 
VcE=(-)lOV,Ic=(-)50mA 
VcB=(-)lOV,f=lMHz 

unit 
v 
v 
v 
A 
A 

mW 
oc 
oc 

typ max 
(-)1.0 
(-)1.0 

960* 

250 
(13) 

8 
Ic=(-)5mA,IB=(-)0.5mA 
Ic=(-)lOOmA,IB=(-)lOmA 

(-~8' (-~§' 
(-30H-l8gl 

Ic=(-)lOOmA,IB=(-)lOmA (-) o. 8(-)1. 

Ic=(-)lOuA,IE=O (-)20 

Ic=(-)lmA,RBE=oo (-) 15 

IE=(-)lOuA,Ic=O (-) 5 

* The 2SB808/2SD1012 are classified by 50mA hFE as follows 

2SB808 [160 F 320 I 280. G 5~ 

2SD1012 1160 F 320 I 280 G 560 I 480 H 960 I 

~ 
I 320 ~~-~-~-~LW~' -B0-8/--,-2:.::-1J-,llJ-,...,12 

~260 ---~ I 
c 
0 

·~ 240 

0. 

·; 200 

"160 
... 
B 120 
u . 
:::: llO 
0 
u 
• 40 

t--

~ O'--~-~-~ £ o 20 40 i;o eo 100 no "'° 
';( Ambient Temperature,Ta - °C 

For details, refer to the description of the 2SD1012. 

Case Outline 20008 
(unit:mm) 

2.0 ii Q.35 

n=oo---~ .. q a) • r 

Lt---- ~· !'.! 
I I .. 0.45 
i-J.0~14.0 

SANYO: SP B: Base 
C: Collector 
E: Emitter 

1115MY/1283KI,TS No.676-1/4 

193 

unit 
uA 
uA 

MHz 
pF 

mV 
mV 
v 

v 

v 

v 



2018 
PNP/NPN Epitaxial Planar 

Silicon Transistors 

©694C 

Features 

Low Frequency General-Purpose Amp 
Applications 

· Very small package enablirg compactness and slimness of sets 
· Large current capacity (le= 0.7A) and low saturation voltage 

): 2SB815 

Absolute Maximum Ratings/Ta = 25° C 
Collector to base voltage 
Collector to emitter voltage 
Emitter to base voltage 
Collector current 
Peak collector current 
Collector dissipation 
Junction temperature 
Storage temperature 

Electrical Characteristics/Ta = 25° C 
Collector cutoff current 
Emitter cutoff current 
DC current gain 

Gain band-width product 

Output capacitance 

Vcso 
Vern 
VEBO 
le 
icp 
Pc 
Tj 
Tstg 

ICBO 
IEBO 
hFE(l) 
hFE(2) 
fT 
Cob 

Collector to emitter saturation voltage VCE(sat) ( 1) 

VcE(sat)(2) 

Vcs = (-)-15V, IE= 0 
VEB = (-)4V, IC= 0 

(-)20 
(-)15 
(-)5 

(-)0.7 
(-)1.5 

200 
125 

-55 ~ +125 

min 

VcE = (-)2V, le= (-)50 mA 
VCE = (-)2V, IC= (-)500 mA 
VcE = (-) lOV, le= (-)50 mA 
Vcs=(-)10V,f= 1 MHz 

200* 
80 

IC=(-) 5 mA, IB = (-) 0.5 mA 

IC = ( -) 100 mA, I B = ( -) 10 mA 

unit 
v 
v 
v 
A 
A 

mW 
oc 
oc 

typ max 
(-)0.1 
(-)0.1 

900* 

250 
( 13) 

8 
(-15) (-35) 

10 25 
(-60)(-120) 

30 80 

*:The 2SB815, 2SD1048 are classified by 50 mA hFE as follows: 

For details, refer to the description of the 2SD1048. 

B: Base 

Q.16 
->ti-

.10-0.25 
(0.15typ) 

C: Collector 
E: Emitter 

SANYO: CP 

unit 
µA 
µA 

MHz 
pF 
pF 
mV 
mV 
mV 
mV 

2173K/, TS,%No. 694-1/2 
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2022 

PNP /NPN Planar 
Silicon Trarisistors 

AF 50W Output Applications 

(f)677C 

Features 
Capable of being mounted easily because of one-point fixing type plastic 
molded package (Interchangeable with T0-3) 
Wide ASO because of built-in ballast resistance 
Good dependence of fT on current and good HF characteristic 

( ) : 2SB816 
Absolute Maximum Ratings at Ta=25°C 

Collector to Base Voltage VcBO 
Collector to Emitter Voltage VCEO 
Emitter to Base Voltage 
Collector Current 

Tc=25°C 

unit 
(-) 150 v 
(-) 120 v 

(-) 6 v 
(-) 8 A 

(-) 12 A 
80 w 

150 oc 

Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

VEBO 
Ic 
icp 
PC 
Tj 
Tstg -40 to +150 oc 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current IcBO VcB=(-)BOV,IE=O 
Emitter Cutoff Current lEBO VEB=(-)4V,Ic=O 
DC Current Gain hFE(l)* VcE=(-)5V,Ic=(-)lA 

hFE(2) VcE=(-)5V,Ic=(-)5A 
Gain Bandwidth Product fT VcE=(-)5V,Ic=(-)lA 
Output Capacitance Cob VcB=(-)lOV,f=lMHz 

VBE VcE=(-)5V,Ic=(-)lA 

min typ max 
(-) 0.1 
(-) 0.1 

60* 200* 
20 

15 
(220) 
160 

Base to Emitter Voltage 
Collector to Emitter 
Saturation Voltage 

VcE(sat) Ic=(-)5A,IB=(-)0.5A LO 
1. 5 
2.0 

C-B Breakdown Voltage 
C-E Breakdown Voltage 

E-B Breakdown Voltage 
Turn-on Time 
Fall Time 
Storgae Time 

V(BR)CBO 
V(BR)CEO 

V(BR)EBO 
ton 
tf 
tstg } 

Ic=(-)5rnA,IE=0 
Ic=(-)5rnA,RBE=OO 
Ic=(-)50rnA,RBE=C0 
IE=(-)5rnA,Ic=O 
At specified 
test circuit 

(-) 150 
(-) 120 
(-)120 

(-) 6 
(0.22)0.22 
(0.37)1.02 
(0.93)6.66 

* The 2SB816/2SD1046 are classified by lA hFE as follows: 

~~ii=- 1=29_Tu:i___ E ~ 
Switching Time Test Circuit Case Outline 

(unir:mm) 

unit 
rnA 
rnA 

MHz 
pF 

v 
v 

v 
v 
v 
v 

usec 
usec 
usec 

B: Base 

For details, refer to the description of the 2SD1046. 

6284KI,MT No.677-1/3 
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2022 

PNP/NPN Planar 
Silicon Transistors 

®6800 

Features 

AF 60W Output Applications 

Capable of being mounted easily because of one-point fixing type plastic 
molded package (Interchangeable with T0-3) 
Wide ASO because of built-in ballast resistance 
Good dependence of fT on current and good HF characteristic 

( ): 2SB817 
Absolute Maximum Ratings at Ta=25°c 

Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

icp 
Pc 
Tj 
Tstg 

Electrical Characteristics at Ta=25°C 

Tc=25°C 

unit 
(-)160 v 
(-)140 v 

(-)6 v 
(-) 12 A 
(-) 15 A 

100 w 
150 oc 

-40 to +150 oc 

min typ max unit 
Collector Cutoff Current IcBO VcB=(-)BOV,IE=O (-)0.1 mA 
Emitter Cutoff Current !EBO VEB=(-)4V,Ic=O 
DC Current Gain hFE(l)* VcE=(-)5V,Ic=(-)lA 

Gain Bandwidth Prodcut 
Output Capacitance 

Base to Emitter Voltage 
Collector to Emitter 
Saturation Voltage 

hFE (2) VcE= (-) 5V, Ic= (-) 6A 
fT VcE=(-)5V,Ic=(-)lA 
Cob VcB=(-)lOV,f=lMHz 

VBE VcE=(-)5V,Ic=(-)lA 
VcE(sat) Ic=(-)5A,IB=(-)0.5A 

60* 
20 

15 
(300) 
210 

(1.1) 
0.6 

C-B Breakdown Voltage 
C-E Breakdown Voltage 

V(BR)CBO Ic=(-)5mA,IE=O 
V(BR)CEO Ic=(-)5mA,RBE=(X) 

Ic=(-)50mA,RBE=<D 
V(BR)EBO IE=(-)5mA,Ic=O 
t 0 } At specified 

(-)160 
(-) 140 
(-) 140 

E-B Breakdown Voltage 
Turn-'on Time 
Fall Time 
Storage Time 

tfn test circuit 
tstg 

(-) 6 
(0.25)0.26 
(0.53)0.68 
(1.61) 6.88 

*The 2SB817/2sD1047 are classified by lA hFE as follows: 
160 D 120 I I 00 E 200 I 

Switching Time Test Circuit 
OU1PUT 

INPUT 

Jl 
PW=2oµsec 

51 

Case Outline 
(unit:mm) 

For details, refer to the description of the 2SD1047. 

(-)0.1 mA 
200* 

MHz 
pF 

1.5 v 

2.5 v 
v 
v 
v 
v 

usec 
usec 
usec 

E: Emitter 
C: Collector 
B: Base 

6284KI,MT No.680-1/3 
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2010A 
PNP /NPN Epitaxial Planar 

Silicon Transistors 

High Current Switching Applications 

(i(J686G 

APPLICATIONS 

• Suitable for relay drivers, high-speed inverters, converters, and other general large-current switching 

FEATURES 

Low collector-emitter saturation voltage: V CE(sat)=(-)0.4V max/lc=(-)3A, 18=(-)0.3A 

Values for 2SB824 shown in ( 

ABSOLUTE MAXIMUM RATINGS/Ta=25°C unit 

Collector to base voltage Vcso (-)60 v 

Collector to emitter voltage Vern (-)50 v 

Emitter to base voltage VEBO (-)6 v 

Collector current le (-)5 A 

Peak collector current icp (-)9 A 

Allowable collector dissipation Pc T c=25°C 30 w 
Junction temperature Tj 150 cc 

Storage ambient tempera tu re T stg -55---+150 oc 

ELECTRICAL CHARACTERISTICS/Ta=25°C min typ max unit 

Collector cut-off current 

Emitter cut-off current 

DC current gain 

1cso 
1EBO 
hFE(l)* 

vc8=(-)4ov. ico 

VEB=(-)4V, lc=O 

VcE=(-)2V, lc=(-)1A 

VcE=H2V, lc=(-)3A 

VcE=(-)5V, lc=(-)1A 

Vcs=(-)10V, f=1MHz 

(-)0.1 mA 

(-)0.1 mA 

Gain bandwidth product 

Output capacitance 

hFE(2) 

fr 
cob 

Collector-emitter saturation voltage V CE(sat) 

Collector-base breakdown voltage V (B R)CBO 

Collector-emitter breakdown voltage V(BR)CEO 

Emitter-base breakdown voltage V (BR) EBO 

tc=(-)3A, 18=(-)0.3A 

lc=(-)1mA, IE=O 

lc=(-)1mA, RsE== 

IE=(-)1mA, lc=O 

Turn-on time t 0 n at the appointed circuit 

Storage time tstg at the appointed circuit 

Fall time tf at the appointed circuit 

* 2SB824 and 2SD1060 are graded as follows by hFE at 1A: 

70 Q 140 J 100 R 200 J 140 S 280 

70* 280* 

30 

30 

100 

(160) 

H0.4 

(-)60 

(-)50 

(-)6 

0.1 

(0.7)1.4 

0.2 

SL 
Switching time measurement circuit 

Case outline 2010A 
(unit: mm) 

PW=20µsec 

tr,tf!ISnsec 10 

~-1s.1-i-1•.ol 2.7 

Li¢l0 Ji~ 1 ~ ru· 
Li-§•_ -1.J • ..Q.~ 1 

MHz 

pF 

pF 

v 

v 

v 

v 

µs 

µs 
µs 

11"1' j~ tM= E: Emitter 
-'L~~ I Q.5 C: Collector 

Ml k. ·-18.0 __ .-J 8: Base 
~ JEDEC: T0-22DAB 

EIAJ SC-46 

For details, refer to the description of the 2501060. 

No. EC686G-1/3 
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@687E 

2010A 

PNP /NPN Epitaxial Planar 
Si I icon Transistors 

High Current Switching Applications 

Use : Universal high current switching as solenoid driving, high speed inverter 
and converter. 

Features 
. Low saturation voltage VcE(sat)=(-)0.4V max . 
. Wide ASO. 

( ) 2SB825 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage 
Collector to Emi!ter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

VCBO 
VCEo 
VEBO 
Ic 
icp 
Pc 
Tj 
Tstg 

Electrical Characteristics at Ta=25°C 

Tc=25°C 

(-)60 
(-) 50 
(-)6 
(-) 7 

(-)12 
40 

150 
-55 to +150 

min 
Collector Cut off Current IcBO VcB=(-)40V,IE=O 

IEBO VEBo=(-)4V,Ic=O Emitter Cut off Current 
DC Current Gain hFE(l)* VcE=(-)2V,Ic=(-)lA 70* 

Gain Bandwidth Product 
C-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Turn-on Time 

hFE(2) VcE=(-)2V,Ic=(-)5A 30 
fT VcE=(-)5V,Ic=(-)lA 
VCE(sat) Ic=(-)4A,IB=(-)0.4A 
V(BR)CBO Ic=(-)lmA,IE=O 
V(BR)CEO Ic=(-)lmA,RBE=co 
v(BR)EBO IE=(-)lmA,Ic=O 
t 0 n At the test circuit. 

(-)60 
(-)50 

(-) 6 

v 
v 
v 
A 
A 

w 
oc 
oc 

typ max 
(-) 0.1 
(-)0.l 

280* 

10 
(-) 0.4 

0.2 
Fall Time tf At the test circuit (0.1) o. 3 
Storage Time tstg At the test circuit 

*2SB825,2SD1061 are classified by 2V lA hpE as follows 

==7o===Q==-1_4-=_o-Tu-r-1-o_o-_-_-R===2_0-o==[ =1=4=0=-=-s==-2_-8_0-=:I 

Switching Time Test Circuit 

IN 
OUT 

Case Outline 2010A 
(unit:mm) 

(0.7)0.9 

Z.7 

unit 
mA 
mA 

MHz 
v 
v 
v 
v 

usec 
usec 
usec 

PW==20µsec 
tr,tf!15nsec 10 ~

~ 

I 

I 

1u lu 

~~ ~:Emitter 
C:Collector 

(For PNP, polarity is reversed) 
JEDEC: T0-220AB B:Base 
EIAJ : SC-46 

For details, refer to the description of the 2SD1061. 

3205MY/0619KI No.687-1/3 
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2010A 
PNP /NPN Epitaxial Planar 

Silicon Transistors 

High Current Switching Applications 

®723E 

APPLICATIONS 

• Suitable for relay drivers, high-speed inverters, converters, and other general large-current switching 

FEATURES 

Low collector-emitter saturation voltage: VCE(sat)=-0.5V(PNP), 0.4V(NPN) max. 

Wide ASO and resistant to breakdowns 

Values for 2SB826 shown in ( 

ABSOLUTE MAXIMUM RATINGS/Ta=25°C 

Collector to base voltage VcBO (-)60 

Collector to emitter voltage V CEO (-)50 

Emitter to base voltage V EBO (-)6 

Collector current lc (-)12 

Peak collector current icp (-)15 

Allowable collector dissipation Pc 40 

Junction temperature T j 150 

Storage ambient temperature T stg -55-+150 

unit 

v 

v 

v 

A 

A 

w 
oc 

oc 

ELECTRICAL CHARACTERISTICS/Ta=25°C 

Collector cut-off current lcBO 

Emitter cut-off current I EBO 

DC current gain hFE(1)* 

VcB=(-)40V, 1E=o 

VEB=(-)4V, lc=O 

VcE=(-)2V, lc=(-)1A 

VcE=(-)2V, lc=(-)5A 

vcE=(-)5V, lc=(-l1A 

lc=(-)6A, 1B=(-)0.3A 

lc=(-)1mA, IE=o 

lc=(-)1mA, RBE=oo 

IE=(-)1mA, lc=O 

min 

70* 

30 

typ max 

(-)0.1 

(-)0.1 

280* 

hFE(2) 

Gain bandwidth product fT 

Collector-emitter saturation voltage V CE(sat) 

Collector-base breakdown voltage V(BR)CBO 

Collector-emitter breakdown voltage V (B R)CEO 

Emitter-base breakdown voltage V (BR) EBO 

(-)60 

(-)50 

(-)6 

10 
0.4 

(-0.5) 

Turn-on time t0 n at the appointed circuit (0.2)0.1 

Fall time tf at the appointed circuit (0.1 )0.05 

Storage time tstg at the appointed circuit (0.4) 1.2 

* 2SBB26 and 2SD1P62 are graded as follows by hFE at 1A: 

70 Q 140 J 100 .R 200 J 140 S 280 

Switching time measurement circuit 

IN 

PW=20µsec 

tr,tf~15nsec iOO 

50 

,l 
I Ois I= - IDis2= Ic=5A 

-SV 

4 

1u 

OUT 

For details, refer to the description of the 2SD1062. 

Case outline 2010A 
(unit: mm) 

1:'"6.3; 1s.1--r- 14.0 I 

[lfi 0~~ Im~~ 
2.7 

-rt-~ I 

I 

~~~ L E: Emitter 
J I ~ c: Collector 

'"? 18.0---I 
~ JEDEC1 T0-220AB Bi Base 

EIAJ I sc-46 

unit 

mA 

mA 

MHz 

v 

v 

v 

v 

µ.s 

µ.s 

µ.s 

3135KI/No.723-l/3 
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2022 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

High Current Switching Applications 

@688F 

Use : Universal high current switching as solenoid driving, high speed inverter 
and converter. 

Features : 
• Low saturation voltage : VCE(sat)={-)0.4V max • 
. Wide ASO. 

( ) shows the case of 2SB827 only. 
Absolute Maximum Ratings at Ta=25°C 

Collector to Base Voltage VCBo 
Collector to Emitter Voltage VCEo 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Collector Dissipation Pc Tc=25°C 
Junction Temperature Tj 

(-)60 
(-)50 
(-)6 
(-) 7 

(-)14 

60 
150 

Storage Temperature Tstg -55 to +150 

Electrical Characteristics at Ta=25°C 
Cdllector Cut off Current ICBo 
Emitter Cut off Current IEBO 
DC Current Gain hFE(l)* 

Gain Bandwidth Product 
C-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 

hFE (2) 
fT 
VCE (sat) 
V (BR) CBO 
V(BR) CEO 
V(BR)EBO 

v 
v 
v 
A 
A 
w 

oc 
oc 

min typ max 
(-)0.1 
(-)0.1 

280* 

10 
(-) 0.4 

Turn-on Time 
Fall Time 
Storage Time 

Vcs={-)40V,IE=O 
VEB=(-)4V,Ic=O 
VCE=(-)2V,Ic=(-)1A 70* 
VCE=(-)2V,Ic=(-)5A 30 
VcE=(-)5V,Ic=(-)lA 
Ic=(-)4A,IB=(-)0.4A 
Ic=(-)lmA,IE=O (-)60 
Ic= (-) lmA, RBE=<D (-) 50 
IE=(-)lmA,Ic=O (-)6 
At the test circuit 0.2 

(0.1)0.3 
(0.7)0.9 

At the test circuit 
At the test circuit 

*2SB827,2SD1063 are classified by 2V lA hpE as follows 

I 70 Q 140 100 R 200 140 s 280 I 
Switching Time Test Circuit 

SL 
IN 

PW=20µsec 
tr,tfi!lSnsec 100 

50 

l 

OUT 

I() 

Case Outine 2022 
(unit:IJl!ll) 

unit 
mA 
mA 

MHz 
v 
v 
v 
v 

usec 
usec 
usec 

1ors1 =-1 ors2=rc=2A 
-sv ':lf rtHlli'. L__.J==Tb£~ 

E: Emitter 
c: Collector 
B: Base 

""I 

For details, refer to the description of the 2SD1063. 

6221KI No.688-1/3 
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2022 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

High Current Switching Applications 

©722E 

Use : Universal high current switching as solenoid driving, high speed inverter 
and converter. 

Features : 
low saturation voltage : VCE(sat)=-0.5V(PNP), 0.4V(NPN) max . 

. Wide ASO. 

( ) shows the case of 2SB828 only. 
Absolute Maximum Ratings at Ta=25°C 

Collector to Base Voltage VCBO 
Collector to Emitter Voltage VCEo 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector current icp 
Collector Dissipation Pc 
Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics at Ta=25°C 
Collector Cut off Current IcBO 
Emitter Cut off Current IEBO 
DC Current Gain hFE(l)* 

Gain Bandwidth Product 
C-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Turn-on Time 
Fall Time 
Storage Time 

hFE(2) 
fT 
VCE (sat) 
V(BR)CBO 
V(BR) CEO 
V(BR)EBO 
ton 
tf 
tstg 

(-)60 v 
(-) 50 v 
(-)6 v 

(-) 12 A 
(-) 17 A 

Tc=25°C 80 w 
150 oc 

-55 to +150 oc 

min 

70* 
30 

VCB=(-)40V,IE=O 
VEB=(-)4V,Ic=O 
VcE=(-)2V,Ic=(-)lA 
VCE=(-)2V,Ic=(-)5A 
VCE=(-)5V,Ic=(-)1A 
le=(-) 6A,IB= (-) 0. 3A 
Ic=(-)lmA,IE=O (-)60 
Ic=(-)lmA,RBE=<X:l (-)50 
IE=(-)lmA,Ic=O (-)6 

typ max 
(-)0.1 
(-)0.1 

10 

280* 

0.4 
(-0.5) 

At the test circuit (0.2)0.1 
Atthetestcircuit (0.1)0.05 
At the test circuit (0.4)1.2 

*2SB828,2SD1064 are classified by lA hpE as follows 

70 Q 140 100 R 200 

Switching Time test Circuit 

SL OUT 

IN 

PW=20µsec 

tr,tf~15nsec 100 

50 

tu 1u 

Jr 
I Ola I= - I Ois2= Ic=SA 

-5V 20V 

140 s 280 

Case Outline 2022 
(unit:mm) 20.01 

For details, refer to the description of the 2SD1064. 

E: Emitter 
c: Collector 
B: Base 

unit 
mA 
mA 

MHz 
v 
v 
v 
v 

usec 
usec 
usec 

7011KI No.722-1/3 
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= 

2022 

PNP/NPN Epitaxial Planar 
Silicon Transistors 

High Current Switching Applications 

@825A 

APPLICATIONS 

• Suitable for relay drivers, high-speed inverters, converters, and other general large-current switching 

FEATURES 

Low collector-emitter saturation voltage: V CE(sat) =(-)0.5V max. 

Wide ASO and resistant to breakdowns 

Values tor 2SB829 shown in ( 

ABSOLUTE MAXIMUM RATINGS/Ta=25°C 

Collector to base voltag~ 

Collector to"emitter voltage 

Emitter to base voltage 

Collecor current 

Peak collector current icp 

Allowable collector dissip~tion Pc 

Junction temperature Tj 

(-)60 

(-)50 

(-)6 

(-) 15 

(-)20 

90 

150 

Storage ambient temperature T stg -55----+ 150 

E LE CTR ICAL CHARACTER ISTICS/Ta=25°C 

Collector cut-off current 

Emitter cut-off current 

DC current gain 

Gain bandwidth product 

1cso 
1EBO 
hFE( 1 )* 

hFE(2) 

fr 
Collector-emitter breakdown voltage V CE(sat) 

Vcs=(-)40V, IE=O 

VEB=(-)4V, lc=O 

VcE=(-)2V, lc=(-)1A 

VcE=(-)2V, lc=(-)8A 

VcE=(-)5V, lc=(-)1A 

lc=(-)8A, I s=(-)0.4A 

Collector-base breakdown voltage V(BR)CBO le=(-) 1 mA, I E=O 

Collector-emitter breakdown voltage V(BR)CEO lc=(-)1mA, R8 E=00 

Emitter-base breakdown voltage V(BR)EBO IE=(-)1mA, lc=O 

Turn-on time t 0 n at the appointed circuit 

Storage time tstg at the appointed circuit 

Fall time tf at the appointed circuit 

* 2SB829 and 2SD 1065 are graded as follows by hFE at 1A: 

70 Q 140 j 100 R 200 j 140 s 280 I 
Case outline 2022 

Switching time measurement circuit 

-5v 
111s1 -~ --101srcrc~2A 

~[~JB 
"'' 

For details, refer to the description of the 2SD 1065. 

202 

unit 

v 
v 
v 
A 

A 

w 
oc 

oc 

min 

70* 

30 

typ max unit 

0.1 mA 

0.1 mA 

280* 

20 MHz 

(-0.26) (-0.5) v 
0.18 

(-)60 

(-)50 

(-)6 

0.2 

(0.5) 1.0 

0.1 

0.4 v 
v 
v 
v 
µs 

µs 

µs 

E: Emitter 
C: Collector 
B: Base 

3145KI/No.825-l/3 



2006A 

PNP /NPN Epitaxial Planar 
Silicon Darlington Transistors 

Driver Applications 
@828C 

( ) :2SB865 
Uses 
• Relay drivers, hammer drivers, lamp drivers, motor drivers 

Features 
High DC current gain (4000 or more) 
Large current capacity and wide ASO 
Low saturation voltage 

Absolute Maximum Ratings/T a=25°C 
Collector to Base Voltage VcBo 
Collector to Emitter Voltage Vceo 
Emitter to Base Voltage VeBo 
Collector Current le 
Peak Collector Current icp 
Collector Dissipation Pc 
Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics/T a=25°C 
Collector Cutoff Current icso 
Emitter Cutoff Current IEBO 
Common Emitter Current Gain hFE(1) 

hFE(2) 
Gain Band-width Product tr 
Collector to Emitter Saturation VcE(sat) 
Voltage 
Base to Emitter Saturation Voltage VsElsat) 
Collector to Base Breakdown V(BR)CBO 
Voltage 
Collector to Emitter Breakdown V(BR)CEO 
Voltage 
Emitter to Base Breakdown Voltage V(BR)EBO 

Electrical Connection 

(2SB865) (2801153) 

unit 
(-)BO v 
(-)50 v 
(-)10 v 

(-)1.5 A 
(-)3 A 
900 mW 
150 oc 

-55 to+150 oc 

min 
Vcs=!-l40V, le=O 
Ves=l-lBV, lc=O 
Vce=!-l2V, lc=!-l500mA 4000 
Vce=l-l2V, lc=!-l10mA 3000 
Vce=!-l10V, lc=l-l50mA 
lc=!-l500mA, ls=!-l0.5mA 

lc=!-l500mA, ls=!-)0.5mA 
lc=!-l10µA, le=o (-)80 

lc=!-)1mA, Rae== (-)50 

le=!-l10µA, lc=o (-)10 

Case Outline 2006A 
(unit:mm) 

typ max unit 
(-)0.1 µA 
(-)0.1 µA 

120 MHz 
(-)0.9 (-)1.5 v 

(-)1.5 (-)2.0 v 
v 

v 

v 

A M 

:;ITIH I ~1 ~t.l~~ 
Lu_.....--11..0 _J L.,..J 
EIJ.J: SC-51 E: Base 

C: Collector 
E: Emitter 

For details, refer to the description of the 2SD1153. 

3045MY/Dl521KI,TS No.828-1/3 
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®9248 

Applications 

2010A 

Driver Applications 

PNP/NPN Epitaxial Planar 
Silicon Darlington Transistors 

• Motor drivers, printer hammer drivers, relay drivers, voltage regulators 

Features 
High DC current gain 
Large current capacity and wide ASO 
Low saturation voltage 

( ): 2SB880 
Absolute Maximum Ratings(T a=25°C 

Collect to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 

Junction Temperature 
Storage Temperature 

Electrical Characteristics/T a=25°C 
Collector Cut-off Current 
Emitter Cut-off Current 
DC Current Gain 
Gain Band-width Product 
Collector to Emitter Saturation 
Voltage 
Base to Emitter Saturation Voltage 
Collector to Base Breakdown 
Voltage 
Collector to Emitter Breakdown 
Voltage 

Turn-on Time 
Storage Time 
Fall Time 

VcBo 
Vern 
VEBO 
le 
icp 
Pc 

Tj 

Tstg 

lcao 
IEBO 
hFE 

Tc=25°C 

(-)70 
(-)60 
(-)6 
(-)4 
(-)6 
1.75 

30 
150 

-55 to +150 

unit 
v 
v 
v 
A 
A 
w 
w 
oc 
oc 

min typ max 
(-)0.1 
(-)3.0 

2000 5000 
20 tr 

VcE(sat) 

Vca=(-)40, IE=O 
VEB=(-)5V, lc=O 
VcE=(-)2V, IC=(-)2A 
VcE=(-)5V, lc=(-)2A 
lc=(-)2A, IB=(-)4mA 0.9 (-) 1.5 

VBE(sat) lc=(-)2A, IB=(-)4mA 
V(BR)CBO lc=(-)5mA, IE=O 

V(BR)CEO lc=(-)50mA, RBE=00 

ton 
tstg 
tf 

At Specified Test Circuit 

(-1.0) 

(-)70 

(-)60 

(0.5)0.6 
(1.4)2.7 
(1.2)1.6 

Case Outline 2010A 
(unit mm) 

(-)2.0 

2.7 

--i-r--~ I 

I 

1=6.3115.1--r-14.oJ 

l@T 0 .. wU 3. 1.3 

unit 
mA 
mA 

MHz 
v 

v 
v 

v 

µs 
µs 
µs 

~~:+:c"J L E: Emitter 
i--1e.o='-----../ ~ C: Collector 

,.: JEDEC: T0-220AB B: Base 

EIAJ SC-46 

For details, refer to the description of the 2SD1190. 

2033 Kl, TSJll No. 924-1/3 
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®9258 

Applications 

2010A 

Driver Applications 

PNP /NPN Epitaxial Planar 
Silicon Darlington Transistors 

• Motor drivers, printer hammer drivers, relay drivers, voltage regulators 

Features 
High DC current gain 
Large current capacity and wide ASO 
Low saturation voltage 

( ) : 2SB881 
Absolute Maximum Ratings/T a=25°C 

Collect to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 

Junction Temperature 
'Storage Temperature 

Electrical Characteristics/T a=25°C 
Collector Cut-off Current 
Emitter Cut-off Current 
DC Current Gain 
Gain Band-width Product 

Collector to Emitter Saturation 
Voltage 
Base to Emitter Saturation Voltage 
Collector to Base Breakdown 
Voltage 
Collector to Emitter Breakdown 
Voltage 
Turn-on Time 
Storage Time 
Fall Time 

Specified Test Circuit 
(For PNP, polarity is reversed.) 
PW==soµs,Duty C:ycle'.'O 1% 
500Is I== -500Ig2==Ic==3A 

INPUT 

~ 
~ l .,V_R--f'lb---+---a-~ 

vee· 20v 

VcBo 
VcEO 
VEBQ 
le 
icp 
Pc 

Tj 

Tstg 

lcBo 
IEBO 
hFE 
tr 
VcE(sat) 

(-)70 
(-)60 
(-)6 
(-)7 

(-)10 

1.75 
Tc=25°C -35 

1q0 
-55 to +150 

VcB=(-)40, I E=O 
VEB=(-)5V, lc=O 
VcE=(-)2V, lc=(-)3.5A 

VcE=(-)5V, lc=(-)3.5A 
lc=(-)3.5A, IB=(-)7mA 

unit 
v 
v 
v 
A 
A 
w 
w 
oc 
oc 

min typ max 
(-)0.1 
(-)3.0 

2000 5000 

20 
0.9 (-)1.5 

(-1.0) 

VBE(sat) lc=(-)3.5A, IB=(-)7mA (-)2.0 

V(BR)CBO lc=(-)5mA, IE=O (-)70 

V(BR)CEO lc=(-)50mA, RBE= 00 (-)60 

ton 
tstg 
tf 

At Specified Test Circuit 

Case Outline 2010A 
(unit: mm) 

(0.5)0.6 
(1.5)3.0 
(1.4)1.7 

1=6.J.i,s.1-i--14.0I "' 

i lt.r Ji "": I~ J. 1.3 

2.7 
-i---r-

~ I I 

unit 
mA 
mA 

MHz 
v 

v 
v 

v 

µs 
µs 
µs 

.; ~ _J I ~ c: Collector 
"'~::h=fi L E: Emitter 

"' k--18.0 ----;J 
~ JEDEC: T0-220AB B: Base 

EIAJ SC-46 

For details, refer to the description of the 2SD1191. 

2033 KI, TSHI No. 925-1 /3 
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(i'J926A 

Applications 

2010A 

Driver Applications 

PNP/NPN Epitaxial Planar 
Silicon Darlington Transistors 

• Motor drivers, printer hammer drivers, relay drivers, voltage regulators. 

Features 
High DC current gain. 
Large current capacity and wide ASO. 
Low saturation voltage. 

): 2SB882 
Absolute MaxilllWll Ratings at Ta=25°C 

Collector to Base Voltage VCBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Allowable Collector Dissipation Pc 

Junction Temperature 
Storage Temperature 

Tj 
Tstg 

at Ta:25°c Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

IcBO VcB=(-)40V,IE=O 
IEBO VEB=(-)5V,Ic=0 

Gain Bandwidth Product 
C-E Saturation Voltage 

B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
Turn-ml Time 

Storage Time 
Fall Time 

Test Circuit 

hFE VcE=(-)2V,Ic=(-)5A 
fT VcE=(-)5V,Ic=(-)5A 
VcE(sat) Ic=(-)5A,IB=(-)10mA 

VBE(sat) Ic=(-)5A,IB=(-)10mA 
V(BR)CBO Ic=(-)5mA,IE=0 
V(BR)CEO Ic=(-)50mA,RBE=a::> 
ton At specified Te.:;t 

Circ•vj t 
tstg " 
tr " 
Electrical Connection 

(-)70 
(-)60 
(-)6 

(-) 10 
(-) 15 
1. 75 

40 
150 

-40 to +150 

min typ max 
(-)0.1 
(-)3.0 

2000 5000 
20 

0.9(-)1.5 
(-1.0) 

(-)2.0 
(-)70 
(-)60 
(0.5) 0.6 

( 1. 5) 3.0 
( 1. 7) 1. 8 

(For PNP, polarity is reversed.) 
PW=soµs,Duty Cycle:£ 1 
500Ig I= -500la2=Ir;=5A 

Case Outline 2010A 
(unH:mm) 

unit 
v 
v 
v 
A 
A 
w 
w 

OC 
OC 

unit 
mA 
mA 

MHz 
v 

v 
v 
v 

us 

us 
us 

i:Ui"'-t-"'l I 2.7 
-i-r-

INPUT 

~ 
RL 
4 [~ Jtr:H ~ I I 

501 
I 

.,m .--~""*'+~~1-----R-_. 
100u 

~~:tC:l--~ hL ~~ ~:~:~~or 
~ JEDEC: T0-220AB B: Base 

Yee· 20v EIAJ SC-46 

For details, refer to the description of the 2SD1192. 

20IJ5MY,TS No.926-1/3 
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®1036 

Uses 

2022 

Driver Applications 

PNP /NPN Epitaxial Planar 
Silicon Darlington Transistors 

• Motor drivers, printer hammer drivers, relay drivers, regulated DC power supply controllers 

Features 
High DC current gain 
Large current capacity and wide ASO 
Low saturation voltage 

( ): 2SB883 
Absolute Maximum Ratings/T a=25°C 

Collector to Base Voltage 

Collector to Emitter Voltage 
Emitter to Base Voltage 

Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 

Storage Temperature 

Electrical Characteristics/T a=25°C 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

Gain Band-width Product 
Collector to Emitter Saturation 

Voltage 
Base to Emitter Saturation Voltage 

Collector to Base Breakdown 
Voltage 
Collector to Emitter Breakdown 

Voltage 

Electrical Connection 

~ 
288883 !~ 

VcBo 
Vern 

Vrno 
ic 

icp 
Pc 
Tj 

Tstg 

lcBo 
IEBO 
hFE 
fT 
VcE(sat) 

(-)70 

(-)60 
(-)6 

(-)15 
(-)20 

Tc=25°C 70 

150 
-55 to +150 

VcE=(-)40V, IE=O 
Vrn=(-)5V, lc=O 
VcE=(-)2V, lc=(-)7A 
VcE=(-)5V, lc=(-)7A 
lc=(-)7A, IB=(-)14mA 

VBE(sat) lc=(-)7A, IB=(-)14mA 

V(BR)CBO lc=(-)5mA, IE=O 

V(BR)CEO lc=(-)50mA, RBE=00 

Case Outline 2022 
(unit: mm) 

-20.01 

For details, refer to the description of the 2501193. 

unit 
v 
v 
v 
A 

A 
w 
oC 

oc 

min typ max unit 
(-)0.1 mA 

(-)3 mA 

2000 5000 
20 MHz 

0.9 (-)1.5 v 
(-1.0) 

(-)2.0 v 
(-)70 v 

( -)60 v 

B: Base 

0222 Kl, Ill No. 1036-1/3 
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®10188 

Uses 

2010A 

Driver Applications 

PNP /NPN Planar 
Silicon Darlington Transistors 

• Motor drivers, printer hammer drivers, relay drivers, regulated DC power supply controllers 

Features 
High DC current gain 
Large current capacity and wide ASO 
Low saturation voltage 

( ): 2SB884 
Absolute Maximum Ratings/T a=25°C 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 

Junction Temperature 
Storage Temperature 

Electrical Characteristics/T a=25°C 
Collector Cutoff Current 
Emitter Cutoff Current 
Common Emitter DC Current Gain 
Collector to Emitter Saturation 
Voltage 
Base to Emitter Saturation Voltage 
Gain Band-width Product 
Collector to Base Breakdown 
Voltage 
Collector to Emitter Breakdown 
Voltage 
Turn-on Time 
Storage Time 
Fall Time 

Specified Test Circuit 
(For PNP, the polarity is reversed.) 

PW= 50µ s,Duty Cycle,,; I% 
soor81 =-soors2=rc=1A 

Ve Bo 
VcEO 
VEBO 
le 
icp 
Pc 

lcBo 
IEBO 
hFE 
VcE(sat) 

(-)110 
(-)100 

(-)6 
(-)3 
(-)5 
1.75 

30 
150 

-55 to +150 

VcB=(-)BOV, IE=O 
VEB=(-)5V, lc=o 
VcE=(-)3V, le=(-) 1.5A 
lc=(-)1.5A, IB=(-)3mA 

VBE(sat) lc=(-)1.5A, IB=(-)3mA 
fT VcE=(-)5V, lc=(-)1.5A 
V(BR)CBO lc=(-)5mA, IE=O 

V(BR)CEO lc=(-)50mA, RBE=00 

ton 
Tstg 
tf 

at Specified Test Circuit 

Electrical Connection 

OUT 

RL 
50 

Vee-so v 

For details, refer to the description of the 2SD1194. 

208 

unit 
v 
v 
v 
A 
A 
w 
w 
oc 
oc 

min typ max 
(-)0.1 

(-)3 

1500 4000 

(-)110 

(-)100 

0.9 (-)1.5 
(-1.0) 

(-)2.0 
20 

(0.8)0.7 
(2.4)5.0 
( 1.2) 1.2 

2.7 

~~ I 

I 

unit 
mA 
mA 

v 

v 
MHz 

v 

v 

µs 
µs 
µs 

0222 Kl,111 \Jo, 1018 1/3 



®9278 

Uses 

2010A 

Driver Applications 

PNP/NPN Planar 
Silicon Darlington Transistors 

• Motor drivers, printer hammer drivers, relay drivers, constant voltage power supply controllers 

Features 
High DC current gain 
Large current capacity and wide ASO 
Low saturation voltage 

): 2SB885 

Absolute Maximum Ratings/T a=25°C 
Col letor to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 

Junction Temperature 
Storage Temperature 

Electrical Characteristics/T a=25°C 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

Gain Band-width Product 
Collector to Emitter Saturation 
Voltage 
Base to Emitter Saturation Voltage 

Collector to Base Breakdown 
Voltage 
Collector 10 Emitter Breakdown 
Voltage 
Turn-on Time 
Storage Time 
Fall Time 

Specified Test Circuit 
(For PNP, the polarity is reversed.) 

vee· sov 

VeBO 
Vern 
VEBQ 
le 

icp 
Pc 

Tj 

Tstg 

leBO 
IEBO 
hFE 
tr 
VeE(sat) 

(-) 110 
(-)100 

(-)6 
(-)5 
(-)8 

1.75 
Te=25°C 3.5 

150 
-55 to +150 

VeB=(-)80V, IE=O 
VEB=(-)5V, le=O 
VeE=(-)3V, le=(-)2.5A 

VcE=(-)5V, le=H2.5A 
le=(-)2.5A, IB=(-)5mA 

VBE(sat) le=(-)2.5A, IB=(-)5mA 
V(BR)eso le=(-)5mA, IE=O 

V(BR)eEO lc=(-)50mA, RsE=00 

ton 
tstg 
tf 

at Specified 'fest Circuit 

Electrical Connection 

unit 
v 
v 
v 
A 
A 
w 
w 
oe 
oe 

min typ max 

1500 4000 
20 

(-)0.1 

(-)3.0 

0.9 (-)1.5 
(-1.0) 

(-)110 

(-)100 

(0.7)0.6 
(1.3)4.8 
( 1.5) 1.6 

(-)2.0 

~ Case Outline 2010A 

2.7 

Gr 
E: Emitter 
C: Collector 
B: Base 

EIAJ SC-46 

unit 
mA 

mA 

MHz 

v 

v 
v 

v 

µs 
µs 
µs 

For details, refer to the description of the 2501195. 

D1521Kl,TSlll No. 927-1/3 
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®928 

Applications 

2010A 

Driver Applications 

PNP /NPN Planar 
Silicon Darlington Transistors 

• Motor drivers, prl.nter hammer drivers, relay drivers, voltage regulators. 

Features 
High DC current gain • 

• Large current capacity and wide ASO. 
Low saturation voltage. 

): 2SB886 
Absolute Haxinllm Ratings at Ta=25°C 

Collector to Base Voltage VCBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Allowavle Collector Dissipation Pc 

Junction Temperature 
Storage Temperature 

Tj 
Tstg 

at Ta=25°C Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

IcBO VcB=(-)80V,IE=O 
IEBO VEB=(-)5V,Ic=O 

Gain Bandwidth Product 
C-E Saturation Voltage 

B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
Turn-ON Time 

Storage Time 
Fall Time 

Test Circuit 

hFE VcE=(-)3V,Ic=(-)4A 
fT VcE:(-)5V,Ic=(-)4A 
VcE(sat) Ic=C-)4A,IB=(-)8mA 

VBE(sat) Ic=(-)4A,IB=(-)8mA 
V(BR)CBO Ic=(-)5mA,IE=0 
V(BR)CEO Ic=(-)50mA,RBE=CO 
ton At specified 

Test Circuj t 

tstg " 
tr " 

(For PNP, polarity is reversed.) 
PW=5oµs,Duty Cycle;:;;: 1% OUTPUT 
500Is I =-500is2=Ic=4A 

FIL 
12.S 

unit 
(-)110 v 
(-)100 v 

(-)6 v 
(-)8 A 

(-)12 A 
1. 75 w 

40 w 
150 OC 

-40 to +150 OC 

min typ max unit 
(-)0.1 mA 
(-)3.0 mA 

1500 4000 
20 MHz 

0.9(-)1.5 v 
(-1.0) 

(-)2.0 v 
(-)110 v 
(-)100 v 

( o. 7) 0.9 us 

( 1 • 4) 4.8 us 
( 1. 5) 1. 6 us 

2.7 

~~ I 

I 

·~ ~rr:+:CJ k :i ~::-18.0 ~ . 
~ JEDEC: T0-220AB 

E: Emitter 
C: Collector 
B: Base 

vee• sov 2SD 1196 
• E 

EIAJ sc-46 

For details, refer to the description of the 2SD1196. 

2045MY,TS No.928-1/3 
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Uses 

2022 

Driver Applications 

PNP /NPN Planar 
Silicon Darlington Transistors 

• Motor drivers, printer hammer drivers, relay drivers, constant voltage power supply controllers 

Features 
High DC current gain 
Large current capacity and wide ASO 
Low saturation voltage 

( ): 2SB887 
Absolute Maximum Ratings/T a=25QC 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics/T a=25QC 

Collector Cutoff Current 
Emitter Cutoff Current 
Common Emitter DC Current Gain 
Gain Band-width Product 
Collector to Emitter Saturation 
Voltage 

Base to Emitter Saturation Voltage 
Collector to Base Breakdown 

Voltage 
Collector to Emitter Breakdown 
Voltage 

Vcso 
Vern 
VEBO 
le 
icp 
Pc 
Tj 
Tstg 

lcBo 
IEBO 
hFE 
tr 
VCE(sat) 

Tc=25QC 

(-)110 

(-)100 
(-)6 

(-)10 
(-)15 

70 
150 

-55 to +150 

Vcs=(-)80V, IE=O 
VEB=(-)5V, lc=O 
VcE=(-)3V, lc=(-)5A 
VcE=(-)5V, lc=(-)5A 
lc=(-)5A, ls=(-)10mA 

VsE(sat) lc=(-)5A, ls=(-)10mA 
V(BR)CBO lc=(-)5mA, IE=0 

V(BR)CEO lc=(-)50mA, RsE=00 

Case Outline 2022 
(unit: mm) 

unit 
v 
v 
v 
A 
A 
w 
QC 
QC 

min 

1500 

(-)110 

(-)100 

typ max 
(-)0.1 
(-)3.0 

4000 
20 

(-1.0)(-)1.5 

0.9 
(-)2.0 

E: Emitter 
C: Collector 
B: Base 

unit 
mA 
mA 

MHz 
v 

v 
v 

v 

D1521Kl.TSll\No.1079-1/1 
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I 
2003A 

PNP /NPN Epitaxial Planar 
Silicon Darlington Transistor 

Driver Applications 

®9158 

Applicati.ona 
• Motor drivers, printer hammer drivers, relay drivers, voltage regulators. 

Features 
• High DC current gain (5000 or greater) • 
• Large current capacity and wide ASO • 
• Low saturation voltage (VCE(sat)=-0.8V typ). 

Absolute HaxillJJI Ratings at Ta=25°C unit 
Collector to Base·· Voltage VCBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Allowable Collector Dissipation Pc 
Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current IcBO VcB=-40V,IE=O 
Emitter Cutoff Current IEBO VEB=-8V,Ic=O 
DC Current Gain hFE(i) VcE=-2V,Ic=-50mA 

hFE(2) VcE=-2V,Ic=-500mA 
Gain Bandwidth Product 
Output Capacitance 
C-E Saturation Voltage 
B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 

Electrical Connection 
Callt:etor 

fT VcE=-5V,Ic=-50mA 
c0 b VcB=-10V,f=1MHz 
VcE(sat) Ic=-100mA,IB=-0.1mA 
VBE(sat) Ic=100mA,IB=-0.1mA 
v(BR)CBO Ic=-10uA,IE=O 
v(BR)CEO Ic=-1mA,RBE=co 
v(BR)EBO IE=-10uA,Ic=O 

-40 

min 

5000 
3000 

-80 
-50 
-10 

-~] Case Outline 2003A 
(unit:mm) 

b 2.0 

-80 
-50 
-10 

-0.1 
-2 

600 
150 

to +150 

typ max 
-0.1 
-0.1 

170 
16 

-0.8 -1.2 
-1.3 -2.0 

Emitt~r r1 0.45 

HDt±H~~g 
I I 0.45 ' I 
\---5-0~14.o---( 

JEDEC: T0-92 
Eil\J : SC-43 
SANYO: NI' 

B. Base 
C. Collector 
E. Emitter 

v 
v 
v 
A 
A 

mW 
OC 
OC 

unit 
uA 
uA 

MHz 
pF 
v 
v 
v 
v 
v 

2045?-IY,TS No.915-1/2 
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2SB888 

< a 
-700 

HO -600 >---~---
.µ 

"' -500 
~ 
s:.. 
::I 

0 

O'----"--'-----L--.1..----'--'-'"-'---'--_, 
0 -1 -2 -3 -4 -5 -6 -7 

Collector to Emitter Vcltage,VCE - v 
h FE - IC 

11DlXl7:=:=:l1=:==================-V-c-~-=---)_,V 
5 1 _j_ 1 

!I! ~II 
~ IO'.XXl>---+-;-+-----+1_1_+-+---+----+---+-h.,_,,.'-+-­

t 7>---+--~-+-----+:---+-+--+-->----+---+-~~----.-­
::1 

0 

0 
A 

r 

-0.01 -0.1 -1.0 
Collector Current,Ic - A 

z> -~-~-~~V_c~E(~s~a_tr)_-~I_c_~~~-
~ I le/ lg= I 000 
ro >--+--+------+-+----+--+--+---r-- I 
s:.. ..., 
::I "' ...., Ill 

"' ~ Cl)~ 
0 

s:..? 
~ Q)- i .L.v 
:::: ~ -10 t!!::d'~t:;f±=E:::::f1 :J::ttt:j S.µ I 
i:.l 'ci 7 
o> '--+--1------+-1----+--+---+---+---+----+--+--+-­._, 
s:.. 
0 ..., 
() 
Q) 

ri 
rl 
0 

0 -0.01 -0.1 -1.0 
Collector Current,Ic - A 

fT - IC 
&j IOOO-------,---.,..--~-~.,..-------, 
::.C: 7 Vrn=-5V 
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2006A 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

High Current Switching Applications 

®9308 

APPLICATIONS 

• Power supplies, relay drivers, lamp drivers, and automotive wiring 

FEATURES 

FBET and MBIT processed (Original process of SANYO) 

Low saturation voltage 

Large current capacity and wide ASO 

Values for 2SB892 shown in ( 

ABSOLUTE MAXIMUM RATINGS/Ta=25°C 

Collector to base voltage 

Collector to emitter voltage 

·Emitter to base voltage 

Collector current 

Peak collector current 

Allowable collector dissipation 

Junction temperature 

Storage ambient temperature 

Vci3o 
VcEO 

VEBO 

le 

icp 

Pc 

Ti 
Tstg 

ELECTRICAL CHARACTER ISTICS/Ta=25°C 

Collector cut-off current 

Emitter cut-off current 

DC current gain 

Gain bandwidth product 

Output capacitance 

1cBo 
1EBO 
hFE(1)* 

hFE(2) 

fr 
cob 

Collector-emitter saturation voltage V CE(sat) 

Base-emitter saturation voltage VBE(sat) 

Collector-base breakdown voltage V(BR)CBO 

Collector-emitter breakdown voltage V(BR)CEO 

Emitter-base breakdown voltage V(BR)EBO 

(-)60 

(-)50 

(-)6 

(-)2 

(-)4 

150 

-55-+150 

VcB=(-)50V, IE=O 

VEB=(-)4V, lc=O 

VcE=(-)2V, lc=(-)100mA 

VcE=(-)2V, lc=(-)1.5A 

VcE=(-)10V, lc=(-)50mA 

VcB=(-)10V, f=1MHz 

lc=(-)1A, IB=(-)50mA 

lc=(-)1A, IB=(-)50mA 

lc=(-')10µA, IE=O 

lc=(-)1mA, RBE=oo 

IE=(-)10µA, lc=O 

* 2SB892 and 2501207 are graded as follows by hFE at 100mA: 

100 R 200 140 s 280 200 T 400 I 280 u 560 I 

unit 

v 
v 
v 
A 

A 

w 
oc 

oc 

min typ max 

(-)0.1 

(-)0.1 

100 560 

40 

150 

12 

(22) 

0.15 0.4 

(-0.3) (-0.7) 

H0.9 (-)1.2 

(-)60 

(-)50 

(-)6 

unit 

µA 

µA 

MHz 

pF 

pF 

v 
v 
v 
v 
v 
v 

Case outline 2006A 
(unit: mm) A 0.5 

[Fl ~1 ~d~-ETu 
Ls.5 . . 11..0'._j [.1-l 

EI.J\J: SC-51 
SANYO:MP 

For details, refer to the description of the 2SD1207. 
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B: Base 
C: Collector 
E: Emitter 
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2003A 

PNP Epitaxial Planar 
Silicon Transistor 

High Current Driver Applications 

@1023B 

Applications: 
· Power supplies,relay drivers,lamp drivers,strobos 

Features: 
· Low saturation voltage:VcE(sat)~-0.45V(Ic=-l.5A,IB=-0.15A) 
· Large current capacity and wide ASO: Icmax=-2.5A 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage VcBO -20 
Collector to Emitter Voltage VcEO -10 
Emitter to Base Voltage VEBO -7 
Collector Current Ic -2.5 
Peak Collector Current -5 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

icp 
Pc 
T' J 
Tstg 

0.75 
150 

-55 to +150 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current IcBO VcB=-20V,IE=0 
Emitter Cutoff Current !EBO VEB=-4V,Ic=O 
DC Current Gain hFE(l)* VcE=-2V,Ic=-500mA 

hFE(2) VcE=-2V,Ic=-3A,pulse 
Gain Bandwidth Prodcut fT VcE=-lOV,Ic=-50mA 
Output Capacitance 
C-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 

Cob 
VcE (sat) 
V(BR)CBO 
V(BR)CEO 
V(BR)EBO 

VcB=-lOV,f=lMHz 
Ic=-l.5A,IB=-0.15A 
Ic=-lOuA,IE=O 
Ic=- lmA, RBE= CD 
lE=-lOuA,Ic=O 

*The 2SB893 is classified by 500mA hFE as follows: 

I 1 00 E 200 I 160 F' 320 I 280 G 560 I 

Case Outline 2003A 
(unit:mm) 

JEDEC: T0-92 
EIAJ : SC-43 
SANYO: NP 

unit 
v 
v 
v 
A 

A 

w 
oc 
oc 

min typ max 
-1.0 
-1.0 

loo* 560* 
70 

-20 
-10 
-7 

250 
70 

-0.25-0.45 

B. Base 
c. Collector 
E. Emitter 

unit 
uA 
uA 

MHz 
pF 
v 
v 
v 
v 

3125KI/7223KI,MT No.1023-1/3 
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2SB893 
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2010A 
PNP /NPN Epitaxial Planar 

Si I icon Transistors 

High Current Switching Applications 

@990A 

APPLICATIONS 

• Suitable for relay drivers, high-speed inverters, converters, and other general large-current switching applications 

FEATURES 

• Low collector-emitter saturation voltage: V CE(sat)=(-)0.5V(PNP), 0.4V(NPN) max. 

Large current capacity 

Values for 2SB903 shown in ( 

ABSOLUTE MAXIMUM RATINGS/Ta=25°C 

Collector to base voltage V CBO 

Collector to emitter voltage V CEO 

Emitter to base voltage V EBO 

Collector current I c 

Peak collector current 

Allowable collector dissipation 

Junction temperature 

Storage ambient temperature 

(-)60 

(-)30 

(-)6 

(-)12 

(-)20 

1.75 

Tc=25°C 35 

150 

-55--+150 

unit 

v 
v 
v 
A 

A 

w 
w 
oc 

oc 

ELECTRICAL. CHARACTERISTICS/Ta=25°C min typ max unit 

Collector cut-off current 

Emitter cut-off current 

DC current gain 

1cBo 
1EBO 
hFE(1)* 

VcB=(-)40V, IE=O 

VEB=(-)4V, lc=O 

VcE=(-)2V, lc=(-)1A 

VcE=(-)2V, lc=(-)6A 

VcE=(-)5V, lc=(-)1A 

lc=l-l5A, 1B=(-)0.25A 

(-)0.1 mA 

Gain bandwidth product 

Collector-emitter saturation voltaget 

hFE(2) 

fT 

VcE(sat) 

Collector-base breakdown voltage V(BR)CBO lc=(-)1mA, IE=O 

(-)0.1 mA 

70* 280* 

30 

120 MHz 

(-0.5) v 
0.4 v 

(-)60 v 
Collector-emitter breakdown voltage V(BR)CEO lc=(-)1mA, RBE=00 (-)30 v 
Emitter-base breakdown voltage V(BR)EBO IE=(-)1mA, lc=O (-)6 

Turn-on time t 0 n at the appointed circuit (0.1)0.2 

Storage time tstg at the appointed circuit (0.3)0.5 

Fall time ~ at the appointed circuit 0.03 

* 2SB903 and 2SD1212 are graded as follows by hFE at 1A: 

I 10 a 140 i 100 R 200 140 s 280 

Switching time measurement circuit 
PW= 20us 

Jl_ DC= 2.5"1. 

INPUT 

Case outline 2010A 
(unit: mm) 

i:6.311s.1--r-14.ol 

[lfi Ji bi~u 3- 1.3 5 

v 
µs 

µs 

µs 

2.7 

~~ 
I 

I 

"l~r,---i L E: Emitter .. a±r-lJ I . 
'"? f..---is.o ~ C: Collector 

- JEDEC: T0-2201\B B: Base -SY 1 v 
Ell\J SC-46 

For details, refer to the description of the 2SD1212. 

3075KI/No.990-l/3 
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2022 
PNP /NPN Epitaxial Planar 

Silicon Transistors 

High Current Switching Applications 

®1022 

Use 
• Large current switching of relay drivers, high-speed inverters, converters 

Features 
Low collector-to-emitter saturation voltage: VCE(sat)=-0.5V(PNP), 0.4(NPN) max. 
Large current capacity 

( ): 2SB904 
Absolute Maximum Ratings/T a=25cC 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 

Junction Temperature 
Storage Tempera tu re 

Electrical Characteristics/T a=25cC 
Collector Cutoff Current 
Emitter Cutoff Current 
Common emitter DC Current Gain 

Collector to Emitter Saturation 
Voltage 
Gain Band-width Product 
Collector to Base Breakdown 

Voltage 
Collector to Emitter Breakdown 
Voltage 

VcBo 
VcEO 
VEBO 
le 
icp 
Pc 

Tj 

Tstg 

ICBO 
IEBO 
hFE(ll 
hFE(2) 

VcE(sat) 

Ta=25cC 
Tc=25cC 

(-)60 
(-)30 
(-)6 

(-)20 
(-)30 

2.5 
60 

150 
-55 to +150 

VcB=(-)40V, IE=O 
VEB=(-)4V, lc=O 
VcE=(-)2V, lc=(-)1A 
VcE=(-)2V, lc=(-)10A 
lc=(-)8A, I B=(-)0.4A 

fr VcE=(-)5V, lc=(-)1A 

V(BR)CBO lc=(-)1mA, IE=O 

V(BR)CEO lc=(-)1mA, RBE=00 

Emitter to Base Breakdown Voltage V (BR)EBO IE=(-) 1 mA, lc=O 
Turn-on Time 
Storage Time 
Fall Time 

ton 
tstg 
tf 

at Specified Test Circuit 

*The 2SB904/2SD1213 are classified as follows according to hFE at 1A. 

I 70 Q 140 I 100 R 200 I 140 s 280 I 
Case Outline 2022 

unit 
v 
v 
v 
A 
A 
w 
w 
cc 
cc 

min typ max 
(-)0.1 
(-)0.1 

70* 280* 

30 
(-0.25) (-0.5) 

0.2 0.4 
120 

(-)60 

(-)30 

(-)6 

300 
(300)600 

20 

unit 
mA 
mA 

v 

MHz 
v 

v 

v 
ns 
ns 
ns 

Switching Time Test Circuit (for PNP, the polarity 
PW _ 20us 181 is reversed) (unit: mm) SANYO: T03PB 

~-~1 ~ o--R-l:-t2~---+--u----..~L 
-SV 10V 

20Ig I= -20IEJ2 =Ic= I OA 

For details, refer to the description of the 2SD 1213. 

E: Erni tter 
C: Collector 
B: Base 

01521KI,TS111 No. 1022-1 /3 
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®1028 

2022 

Driver Applications 

PNP /NPN Epitaxial Planar 
Silicon Darlington Transistors 

Use : Motor drivers, printer hammer drivers, relay drivers, regulated DC power 
supply controllers. 

Features a. High DC current gain 
b. Large current capacity and wide ASO 
c. Low saturation voltage 

( ):2SB912 
Absolute Maxi.lmll Ratings at Ta=25°C unit 

(-)70 v Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 

(-)60 v 

Peak Collector Current 
Collector Dissipation 

Junction Temperature 
Storage Temperature 

Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Band-width Product 
Collector to Emitter 
Saturation Voltage 
Base to Emitter Satura­
tion Voltage 
Collector to Base 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage 
Turn-on Time 
Storage Time 
Fall Time 

vcc• 20v 

(-)6 v 
(-) 10 A 

Tj 
Tstg -55 to 

at Ta=25°C 
IcBO VcB=(-)40V,IE=O 
!EBO VEB=(-)5V,Ic=O 
hFE VcE=(-)2V,Ic=(-)5A 
fT VcE=(-)5V,Ic=(-)5A 
VcE(sat) Ic=(-)5A,IB=(-)10mA 

VBE(sat) Ic=(-)5A,IB=(-)10mA 

v(BR)CBO Ic=(-)5mA,IE=0 

v(BR)CEO Ic=(-)50mA,RBE=OO 

(-)15 A 
2.5 w 

60 w 
150 Oc 

+150 Oc 

min typ max unit 
(-)0.1 mA 
(-)3.0 mA 

2000 5000 
20 MHz 

0.9(-)1.5 v 
(-1.0) 

(-)2.0 v 

(-)70 v 

(-)60 v 

at Specified Test Circuit (0.5)0.6 us 
us 
us 

" (1.5)3.0 
" (1.7)1.8 

Equivalent Circuit Case Outline 2022 
(unit:mm) 

SANYO:T03PB 

E: Emitter 
C: Collector 
B: Base 

For details, refer to the description of the 2SD1229. 

0193KI,TS No.1028-1/3 
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2022 

Driver Applications 

®1034 

PNP/NPN Epitaxial Planar 
Silicon Darlington Transistors 

Use : Motor drivers, printer hammer drivers, relay drivers, regulated DC power 
supply controllers. 

Features : a. High DC current gain 
b. Large current capacity and wide ASO 
c. Low saturation voltage 

( ):2SB913 
Absolute Haximlll Ratings at Ta=25°C unit 

v 
v 
v 
A 
A 
w 
w 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 

VcBO 
VCEO 
VEBO 
Ic 
icp 
Pc 

(-)110 
(-) 100 

(-)6 
(-)8 

(-)12 Peak Collector Current 
Collector Dissipation 

Junction Temperature 
Storage Temperature 

Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Band-width Product 
Collector to Emitter 
Saturation Voltage 
Base to Emitter Satura­
tion Voltage 
Collector to Base 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage 
Turn-on Time 
Storage Time 
Fall Time 

2.5 
Tc=25°C 60 

Tj 
Tstg 

150 
-55 to +150 

at Ta=25°C 
IcBO VcB=(-)80V,IE=O 
IEBO VEB=(-)5V,Ic=0 
hFE VcE=(-)3V,Ic=(-)4A 
fr VcE=(-)5V,Ic=(-)4A 
VcE(sat) Ic=(-)4A,IB=(-)8mA 

VBE(sat) Ic=(-)4A,IB=(-)8mA 

v(BR)CBO Ic=5mA,IE=0 

V(BR)CEO lc=50mA,RBE:oo 

min 

1500 

(-)110 

(-) 100 

OC 
OC 

typ max unit 
(-)0.1 mA 

(-)3 mA 
4000 

20 MHz 
0.9(-)1.5 v 

(-1.0) 
(-)2.0 v 

v 

v 

at Specified Test Circuit (0.7)0.6 us 
us 
us 

" (1.4)4.8 
" (1.5)1.6 

Case Outline 2022 
(unit:mm) 

SANYO: TOJPB 

E: Emitter 
C: Collector 
B: Base 

For details, refer to the description of the 2SD1230. 

0193Kl,TS No.1034-1/3 
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2010A 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

High Current Switching Applications 

@1046 

Use 
• Large current switching of relay drivers, high-speed inverters, converters 

Features 
Low collector-to-emitter saturation voltage: VCE(sat)=-0.5V(PNP), 0.4(NPN) max. 
Large current capacity 

): 2SB919 
Absolute Maximum Ratings/T a=25°C 

Collector to Base Voltage VcBo (-)60 

Collector to Emitter Voltage VcEO (-)30 
Emitter to Base Voltage VEBO (-)6 
Collector Current Jc (-)8 
Peak Collector Current icp (-)15 

Collector Dissipation Pc Ta=25°C 1.75 
Tc=25°C 30 

Junction Temperature Tj 150 
Storage Temperature Tstg -55 to +150 

ElectrU:al Characteristics/T a=25°C 
Collector Cutoff Current ICBO VcB=(-)40V, IE=O 
Emitter Cutoff Current IEBO VEB=(-)4V, Jc=O 
Common Emitter DC Current Gain hFE(1) VcE=(-)2V, Jc=(-)1A 

hFE(2) VcE=(-)2V, Jc=(-)4A 
Gain Band-width Product tr VcE=(-)5V, lc=(-)1A 
Collector to Emitter Saturation VcE(sat) lc=(-l3A, IB=(-l0.15A 

Collector to Base Breakdown V(BR)CBO Jc=(-)1mA, IE=O 
Voltage 
Collector to Emitter Breakdown V(BR)CEO lc=(-)1mA, RBE=OO 
Voltage 
Emitter to Base Breakdown Voltage V(BR)EBO IE=(-)1mA, Jc=O 
Turn-on Time ton at Specified Test Circuit 
Storage Time tstg 
Fall Time tf 

*The 2SB919/2SD1235 are classified as follows according to hFE at 1A. 

J 10 Q 140 J 100 R 200 I 140 s 280 

Switching Time Test Circuit (For PNP, the polarity 
is reversed) 

Case Outline 2010A 
(unit: mm) 

unit 
v 
v 
v 
A 
A 
w 
w 
oc 
oc 

min typ max 
(-)0.1 
(-)0.1 

70* 280* 
30 

120 
0.4 

(-0.5) 
(-)60 

(-)30 

(-)6 
0.1 

(0.2)0.5 
0.03 

2.7 JlP.W=20us IB1 
OutyCycleo ~ 
:i1'1. IB2 RB 

INPUT 

~,s.1--r--14.ol 

[[tl° 0-~ di~ -r-r--rn I 

I 

VBE•·5V vcc• 1 ov 
20Ig I= -20Is2=Ic=4A 

For details, refer to the description of the 2SD1235. 

~~:::LJI L E: Emitter "'E:;s:o1 __J ~ C: Collector 

,.: JEDEC: T0-220AB B: Base 

EIAJ SC-46 

unit 
mA 
mA 

MHz 
v 

v 

v 

v 
µs 
µs 
µs 

01521 KI ,TS111 No.1046-1 /3 
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2010A 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

High Current Switching Applications 

@1796 

Applications 
• Suitable for relay drivers, high-speed inverters, converters and other 

general high-current switching applications. 

Features 
• Low collector-emitter saturation voltage: VCE(sat)=(-)0.5V(PNP),0.4V(NPN)max • 
• Large current capacity. 

( ):2SB920L 
Ta=25°C 

VcBo 
VcEO 
VEBO 

Absolute Mall:illla Ratings at 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 

Junction Temperature 
Storage Temperature 

Ic 
icp 
Pc 

Tj 
Tstg 

Electrical Characteristics at Ta=25°C 

(-)90 
(-)80 
(-)6 
(~)5 

(-)9 
1. 75 

Tc=25°C 30 
150 

-55 to +150 

min 

unit 
v 
v 
v 
A 
A 
w 
w 

OC 
OC 

typ max 
Collector Cutoff Current IcBO VcB=(-)80V,IE=0 (-)0.1 
Emitter Cutoff Current IEB~ VEB=(-)4V,Ic=O (-)0.1 
DC Current Gain hFE 1)* VcE=(-)2V,Ic=C-)1A 70• 280• 

HFE(2) VcE=(-)2V,Ic=C-)3A 30 
Gain Bandwidth Product fT VcE=(-)5V,Ic=C-)1A 20 
C-E Saturation Voltage VcE(sat) Ic=C-)3A,IB=(-)0.3A 0.4 

(-0.5) 
C-B Breakdown Voltage v(BR)CBO Ic=C-)1mA,IE=O (-)90 
C-E Breakdown Voltage v(BR)CEO 1c=C-)1mA,RBE=CD (-)80 
E-B Breakdown Voltage v(BR)EBO IE=(-)1mA,Ic=O (-)6. 
Turn-ON Time t 0 n At specified Teat Circuit (0.2)0.1 
Storage Time tstg n (0.7)1.2 
Fall Time tr n (0.2)0.4 

• The 2SB920L/2SD1236L are graded as follows by hFE at 1A. 
I 70 Q 140 I 100 R 200 I 140 s 280 I 

SWitcbing Time Test Circuit 
JlP.W=20us 181 

Duty Cyc~ +:= 
;§'1•1. 192 1 

INPUT 

Case Outline 2010A 
(unit:mm) 

1=63; 1s.1---r--14.0 I 

iltr 0 S~ i.JU 

unit 
mA 
mA 

MHz 
v 

v 
v 
v 

us 
us 
us 

2.7 

-r-r-rn I 

I 

YBfo·5V 

\Oig I= -1 Ois2=Ic=2A 

Vee• SOY 

~~ICJ::____j L. E: Emitter 
~ ~ C: Collector 

18.0 
.,.: JEDEC: T0-220AB B: Base 

EIAJ : SC-46 

For details, refer to the description of the 2SD 1236L. 

3085MY,TS No.1796-1/3 
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2010A 
PNP /NPN Epitaxial Planar 

Silicon Transistors 

High Current Switching Applications 

®1797 

APPLICATIONS 

• Suitable for relay drivers, high-speed inverters, converters, and other general large-current switching applications 

FEATURES 

Low collector-emitter saturation voltage: V CE(sat( - 0.5V(PNP), 0.4V(NPN) max. 

Large current capacity 

Values for 2SB921 L shown in { 

ABSOLUTE MAXIMUM RATINGS/Ta=25°C 

Collector to base voltage 

Collector to emitter voltage 

Emitter to base voltage 

Collector current 

Peak collector current 

Allowable collector dissipation 

Junction temperature 

Storage ambient temperature 

Vcso 

Vern 
VEBO 

le 
icp 

Pc 

(-)90 

(-)80 

(-)6 

(-)7 

(-)12 

1.75 

Tc=25°C 40 

150 

-55--+150 

unit 

v 
v 
v 
A 

A 

w 
w 
oc 

oc 

ELECTRICAL CHARACTER ISTICS/Ta=25°C min typ max unit 

Collector cut-off current lcso Vcs=(-)80V, IE=O 

VEB={-)4V, lc=O 

VcE=(-)2V, lc={-)1A 

VcE={-)2V, lc={-)4A 

VcE={-)5V, lc={-)1A 

lc=(-)4A, 18={-)0.4A 

(-)0.1 mA 

Emitter cut-off current I EBO (-)0.1 mA 

DC current gain hFE{1) * 

hFE(2) 

70* 280* 

30 

Gain bandwidth product fT 20 

Collector-emitter saturation voltage VCE{sat) 

Collector-base breakdown voltage V{BR)CBO lc={-)1mA, IE=O (-)90 

Collector-emitter breakdown voltage V{BR)CEO lc={-)1mA, R8 E=00 (-)80 

Emitter-base breakdown voltage V{BR)EBO IE={-)1mA, lc=O (-)6 

Turn-on time t0 n at the appointed circuit (0.2)0.1 

Storage time tstg at the appointed circuit (0.7)1.6 

Fall time ft at the appointed circuit (0.2)0.4 

* 2SB921 L and 2SD 1237 L .are graded as follows by h FE at 1 A: 

[ 70 Q 140 i 100 R 200 140 S 280 

Switching time measurement circuit 

Case outline 2010A 
{unit: mm) 

0.4 

(-0.5) 

H.31,s.1---i- 14.0 I 

[lfi 0~ t;,J U 3. 1,3 

2.7 
--i--r-

~ I ' 

MHz 

v 
v 
v 
v 
v 
µs 

µs 

µs 

1 J I ~ C: Collector 
~~~ L E: Emitter 

.., ~18.0~ 

- v 
IOis I= - IOis2=Ic=2A 

sov 
~ JEDEC: T0-2 201\B B : Base· 

EIAJ SC-46 

For details, refer to the description of the 2SD1237L. 
N2275MY/E991/No_l797-l/3 
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2022 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

High Current Switching Applications 

®1798 

Use 
Suitable for relay drivers, high-speed inverters, converters, and other large­
current switching applications. 

Features 
Low collector-to-emitter saturation voltage: VcE(sat)=-0.5V(PNP), 0.4V(NPN)max. 

· Wide ASO and highly resistant to breakdown 
( ) : 2SB922L 

Absolute Maximum Ratings at Ta=25°c 
Collector to Base Voltage VCBO 
Collector to Emitter Voltage VCEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current gain 

Gain Bandwidth Product 
C-E Saturation Voltage 

C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Turn-on Time 
Storage Time 

icp 
Pc 
Tj 
Tstg 

Tc=25°C 

-55 to 

at Ta=25°C 
lCBO VcB=(-)80V,IE=0 
lEBO VEB=(-)4V,Ic=O 
hFE (1) VcE=(-)2V,Ic=(-)lA 
hFE (2) VcE=(-)2V,Ic=(-)6A 
fT VcE=(-)5V,Ic=(-)lA 
VCE(sat) Ic=(-)6A,IB=(-)0.6A 

V(BR)CBO Ic=(-)lmA,IE=O 
V(BR)CEO Ic=(-)lmA,RBE=CO 
V(BR)EBO lE=(-)lmA,Ic=O 
ton at test circuit 

tstg 

unit 
(-)90 v 
(-)80 v 

(-) 6 v 
(-) 12 A 
(-) 20 A 

80 w 
150 oc 

+150 oc 

min typ max 
(-)0.1 
(-)0.1 

70* 280* 
30 

20 
0.4 

(-0. 5) 
(-)90 
(-)80 

(-) 6 
0.2 
1. 7 

(0. 7) 
Fall Time tf 

*: The 2SB922L/2SD1238L are classified by 

lfle._Q~1 4 o =rJoo_R _zoo=r-i;_o- --s 2801 
Switching Time Test Circuit 

INPUT 
VR 

I Ois I=- I Ois2= Ic=5A -sv 

RI. 
10 

For details, refer to the description of the 2SD 1238L. 

0.2 
(0.1) 

lA hpE as follows: 

Case Outline 2022 
(unit:mm) 

20.01 

B: Base 

unit 
mA 
mA 

MHz 
v 

v 
v 
v 

us 
us 

us 

2275MY/1114KI,MT No.1798-1/3 
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I 
2003A 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

High Current Switching Applications 

®!0300 

Applications 
• Power supplies, relay drivers, car applications 

Features 
• Adoption of FBET, MBIT process 
• Low saturation voltage 
• Large current capacity and wide ASO 

): 2SB926 
Absolute Maximum Ratings/Ta= 25°C 

Collector to base voltage 
Collector to emitter voltage 
Emitter to base voltage 
Collector current 
Peak collector current 
COiiector dissipation 
Junction temperature 
Storage temperature 

Electrical Characteristics/Ta= 25°C 
Collector cutoff current 
Emitter cutoff current 
DC current gain 

Gain bandwidth product 
Common base output capacitance 

VcBO 
Vern 
VEBO 
ic 
icp 
Pc 
Tj 
Tstg 

ICBO 
IEBO 
hFE(l) 
hFE(2) 
fT 
Cob 

Collector to emitter saturation voltage VcE(sat) 

Base to emitter saturation voltage VBE(sat) 
Collector to base breakdown voltage V(BR)CBO 
Collector to emitter breakdown voltage V (BR )CEO 
Emitter to base breakdown voltage V(BR)EBO 

unit 
(-)30 v 
(-)25 v 
(-)6 v 
(-)2 A 
(-)5 A 
0.75 w 
150 °C 

-55 ~ +150 °C 

VcB = (-)20 V, IE= 0 
VEB= (-)4 V, lc=O 

min 

VCE = (-)2 V, IC= (-)100 mA 100* 
VcE = (-)2 V, le= (-)1.5 A, pulse 65 
VcE = (-)10 V, le=(-) 50 mA 
VcB = (-)10 V, f = 1 MHz 

le= (-)1.5 A, IB = (-)75 mA, pulse 

typ max 

130 
150 

19 
(32) 

(-)0.1 
(-)0.1 

560* 

0.18 0.4 

le= (-)1.5 A, IB = (-)75 mA 
IC= (-)10 µA, IE= 0 

(-0.35) (-0.6) 
(-)0.85 (-)1.2 

(-)30 
le= (-)1 mA, RBE = 00 (-)25 
IE= (--)10 µA, IC= 0 (-)6 

* The 2SB926/2SD1246 are classified by 100 mA hFE as follows: 

I 100 R 200 I 140 s 280 I 200 T 400 

For details, refer to the description of the 2SD1246. 

280 u 560 I 

Case Outline 2003A 
(unit: mm) 

JEDEC: T(l-02 

EIAJ ' s,:-4 J 
SANYO' !ff 

4-.t..O-i 

B. BasP 
Collector 

F~. Emitter 

unit 
µA 
µA 

MHz 
pF 

v 

v 
v 
v 
v 

2275MY/D282KI No.1030-1/3 
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2006A 
PNP/NPN Epitaxial Planar 

Silicon Transistors 

High Current Switching Applications 

®10298 

Applications 
. Power supplies, relay drivers, lamp drivers, car applications 

Features 
Adoption of FBET, MBIT process 

. Low saturation voltage 

. Large current capacity and wide ASO 

( ) : 2SB927 
Absolute Maximum Ratings at Ta=25°C 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

VCBQ 
VCEO 
VEBO 
re 
icp 
Pc 
Tj 
Tstg 

Electrical Characteristics at 
Collector Cutoff Current 

Ta=25°C 
lCBO 

Emitter Cutoff Current lEBO 
DC Current Gain hFE(l) 

hpE(2) 
Gain Bandwidth Product fT 
Common Base Output Capacitance Cob 

VCB= (-) 20V, IE=O 

(-)30 
(-)25 

(-) 6 
(-) 2. 5 

(-) 5 
1.0 
150 

-55 to +150 

min 

VEB= (-) 4V ,Ic=O 
VcE=(-)2V,Ic=(-)0.lA 100* 
VcE=(-)2V,Ic=(-)l.5A 65 
VcE=(-)lOV,Ic=(-)50mA 
VcB=(-)lOV,f=lMHz 

unit 
v 
v 
v 
A 
A 
w 

oc 
oc 

typ max 
(-) 0.1 
(-) 0.1 

560* 
130 
150 

19 
(32) 

CollectortoEmitter Satura- Vcasat) Ic=(-)l.5A,IB=(-)75mA 
tion Voltage 

0.18 0.4 
(-0.35X-0.6) 

0. 85 1. 2 Base to Emitter Saturation \BE(sat) re= (-) 1. 5A, IB= (-) 75mA 
Voltage 
* The 2SB927/2SD1247 are classified by O.lA hpE as follows 

! 100 R 200 140 s 280 200 T 400 I 280 u 560 

Case Outline 
(unit:mm) 

2006A 

n o.s 

[ 1
1 ~r~t l~H~ 

For details, refer to the description of the 2SD1247. 

Ls.s .. "~5_J [.j 
EIAJ: SC-51 
Sl\NYO:MP 

B: Base 
C: Collector 
E: Emitter 

3075KI/1263KI,TS No.1029-1/3 
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unit 
uA 

~ 

uA = 

MHz 
pF 

v 
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2006A 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

High Current Driver Applications 
®12448 

Applications 
. Power Supplies, relay drivers, lamp drivers, car applications 

Features 
Adoption of FEET, MBIT process 

. Low saturation voltage 
• Large current capacity and wide ASO 

( ) : 2SB985 
Absolute Maximum Ratings at Ta=25°C 

Collector to Base Voltage VCBO 
Collector to Emitter Voltage VCEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Collector Dissipation Pc 
Junction Temperature Tj 
Storage Temperature Tstg 

unit 
(-) 60 v 
(-) 50 v 
(-)6 v 
(-) 3 A 
(-)6 A 

1 w 
150 °C 

-55 to +150 °C 

Hectrical Characte ri s ti cs at 
Collector Cutoff Current 
Emitter Cutoff Current 

Ta=25°C 
VcBO 
VEBO 

VCB=(-)40V,IE=O 
VEE=(-) 4V,Ic=O 
VcE=(-)2V,Ic=(-)100mA 
VcE=(-)2V,Ic=(-)3A 
VCE={-)lOV,Ie=(-)50mA 
VcB=(-)lOV,f=lMHz 

min typ max unit 
(-)1.0 UA 
(-)1.0 uA 

DC Current Gain hFE(l) 100* 560* 

hFE(2) 40 
Gain Bandwidth Product fT 150 MHz 
Output Capacitance Cob 25 pF 

(39) 
Collector to Emitter Satura­
tion Voltage 

VCE(sat) Ic=(-)2A,IB=(-)100mA, 
Pulse 

0.19 0. 5 v 

Base to Emitter Saturation 
Voltage 
Collector to Base Breakdown 
Voltage 
Collector to Emitter Break-
down Voltage 

C-0.35X-0.7) 

'liE (sat) Ic= (-) 2A,IB= (-) lOOmA, (-) 0.94(-)1.2 
Pu:!.se 

v(BR)CBO Ic=(-)lOuA,IE=O (-)60 

(-)50 

Emitter to Base Breakdown V(BR)EBO IE=(-) lOuA,Ic=O {-) 6 
Voltage 
*The 2SB985/2SD1347 are c"lassified by lOOmA hpE as follows 

j 100 R 200 I 140 s 280 I 200 T 400 I 280 u 560 I 

For details, refer to the description of the 2SD1347. 

EIA.J: SC-51 
SANYO:MP 

B: Base 
C: Collector 
E: Emitter 

D064MY/1253KI,TS No.1244-1/3 
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2009 

PNP/NPN Epitaxial Planar 
Silicon Transistors 

High Current Driver Applications 

CQ1245A 

Use 
• Power supply, relay driver, lamp driver, electrical equipment. 

Features 
Adoption of FBET, MBIT process. 
Low saturation voltage. 
Large current capacity and wide ASO. 

) : 2SB986 
Absolute Maii9111 Ratings at Ta=25°C 

Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current le 
Peak Collector Current icp 
Collector Dissipation Pc 

Junction Temperature 
Storage Temperature 

Tj 
Tstg 

unit 
(-)60 v 
(-)50 v 
(-)6 v 
(-)4 A 
(-)6 A 
1.2 w 

Tc=25°C 10 w 
150 OC 

-55 to +150 °c 

Electrical Characteristics at Ta=25°C min typ 
Collector Cutoff Current 1CBO VcB=(-)40V,IE=O 
Emitter Cutoff Current 1EBO VEB=(-)4V,Ic=0 
DC Current Gain hFE(1) VcE=(-)2V,Ic=<-)100mA 100* 

hFE(2) VcE=(~)2V,Ic=(-)3A 40 
Gain Bandwidth Product fr VcE=(-)10V,Ic=(-)50mA 150 
Output Capacitance 25 

max unit 
(-)1.0 uA 
(-) 1.0 uA 

560* 

MHz 
pF cob VcB=(-)10V 

(39) 

* The 2SB986/2SD1348 are classified by 100mA hFE as follows: 

i 100 R 200 J 140 s 280 200 T 4o(i_} 280 u 560 I 

Case Outline 2009 
(unH:mm) 

JEDEC: T0-126 

For details, refer to the description of the 2SD1348. 

B: Base 
C: Collector 
E: Emitter 

D124MY,TS No.1245-1/3 
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Features 

2010A 

PNP/NPN Planar 
Silicon Transistors 

Color TV Vertical Output, Sound Output 
Applications 

• High allowable collector dissipation (Pc= 2W) 
• WIDE ASO 

): 2581037 

Absolute Maximum Ratings/Ta = 25°C 
Collector to base voltage 
Collector to emitter voltage 
Emitter to base voltage 
Collector <;urrent 
Peak collector current 
Collector dissipation 

Junction temperature 
Storage tern peratu re 

Electrical Characteristics/Ta = 25°C 
Collector cutoff current 
Emitter cutoff current 
DC current gain 
Gain bandwidth product 
C-E saturation voltage 
B-E saturation voltage 

Vcso 
VCEQ 
VEBO 
le 
icp 
Pc 

Tj 
Tstg 

ICBO 
IEBO 
hf E 
tr 
VcE(satl 
VBE(sat) 

Tc=25°C 

vcs=(-)120 v 
VEs=(-)5 V 

(-)150 
(-)150 

(-)5 
(-)1.5 

(-)3 
2.0 
30 

175 
-55- +175 

min 

VcE=(-)5 V, lc=(-)0.3A 
VcE=(-)5 V, lc=(-)100 mA 
lc=(-)500 mA, ls=(-)50 mA 
lc=(-)500 mA, ls=(-)50 mA 

70* 

unit 
v 
v 
v 
A 
A 
w 
w 
oc 
oc 

typ 

(15)8 

max unit 
(-)10 µA 
(-)10 µA 
200* 

MHz 
(-)1.5 v 
(-)1.2 v 

*The 2581037/2501459 are classified by 0.3A hfE as follows: 

70 Q 140 100 R 200 

For.details, refer to the description of the 2SD1459. 

230 

Case Outline 2010A 
(unit: mm) 

1:6.3; 15 .1--r- 14.0 I 

[\tl° o~ I !!~ 
• 1.3 lQ.n. 

2.7 

-i--r-~ I 
> 
I 

~~· L E: Emitter 
J I ~ C: Collector 

... 18.0 _____, 
..: JEDEC: T0-220AB B: Base 

Eil\J SC-46 

8253KI, TS,.,•NO. 1256-1/3 



• 2038 
PNP /NPN Epitaxial Planar 

Silicon Transistors 

®1784 

Features 

Low Voltage, High Current Amp, 
Muting Applications 

• Low collector-to-elti.tter saturation voltage • 
• Very small size making it easy to provide high-density, small-sized hybrid 

IC's . 

( ): 2SB1118 
Abso1ute Haxilllum Ratings at Ta=25°C 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 

Junction Temperature 
Storage Temperature 

VCBO (-)20 
VcEO (-)15 
VEEO (-)5 
Ic (-)0.7 
icp (-)1.5 
Pc 500 
Pc Mounted on ceramic board (250mm2 x 0.8mm)1 .3 
Tj 150 
Tstg -55 to +150 

unit 
v 
v 
v 
A 
A 

m~I 
w 

OC 
OC 

E1ectrical Characteristics at Ta=25°C 
Collector Cutoff Current IcBO VcB=(-)15V,Ic=O 
Emitter Cutoff Current IEBO VEs=(-)4V,Ic=O 
DC Current Gain hFE( 1)* VcE=(-)2V,Ic=(-)50mA 

rr.in typ max 
(-)0.1 
(-)0.1 

800 
hFE(2) VcE=(-)2V,Ic=(-)500mA 

Gain Bandwidth Product fT VcE=(-)10V,Ic=(-)50mA 
C-E Saturation Voltage VcE(sat)1 Ic=(-)5mA,IB=(-)0.5mA 

250 
10 25 

(-15) (-35) 
30 80 

(-60)(-120) 
B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Output Capacitance 

VBE(sat) Ic=(-)100mA,IB=(-)10mA (-)0.8(-)1.2 
v(BR)CBO Ic=(-)10uA (-)20 
v(BR)CEO 1c=(-)1mA (-)15 
v(BR)EBO IE=(-)10uA (-)5 
c0 b VcB=(-)10V,f=1MHz 

*The 2SB1118/2SD1618 are classified by 50mA hFE as follows: 

I 140 s 20_0 1 2oa_E_4Do-r280-u 5601 

Case Outline 2038 
(unit:mm) 

Marking 

2SB1118······BA 

2SD1618······DA 

8 
(13) 

unit 
uA 
uA 

MHz 
mV 
mV 
mV 
mV 
v 
v 
v 
v 

pF 
pF 

E: Emitter 
C: Collector 
B: Base 

SANYO: PCP 

For details, refer to the description of the 2SD1618. 

2065MY,TS No.1784-1/3 
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2038 
PNP /NPN Epitaxial Planar 

Silicon Transistors 

Low Frequency Amp, 
Electronic Governor Applications 

®1785 

Features 
• Very small size making it easy to provide high-density, small-sized hybrid 

IC 1 s 

) : 2SB1119 
Ta=25°C 

VCBO 
VCEO 
VEBO 

Absolute Maximum Ratings at 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 

Ic 
icp 
Pc 

unit 
(-)25 v 
(-)25 v 
(-)5 v 
(-)1 A 
(-)2 A 
500 mW 

Pc Mounted on ceramic board ( 250mm2 x0.8mm)1.3 w 
Junction Temperature 
Storage Temperature 

Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

Gain Bandwidth Product 
C-E Saturation Voltage 

Tj 
Tstg -55 to 

min 

100 
40 

150 OC 
+150 OC 

typ max unit 
(-)0.1 uA 
(-)0.1 uA 

560 

180 
0.1 0.3 

B-E Saturation Voltage 
C-D Breakdowr. Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Output Capacitance 

VBE(sat) 
V(BR)CBO 
V(BR)CEO 
V(BR)EBO 
cob 

(-0.15)(-0. 7) 
Ic=(-)500mA,IB=(-)50lilA (-)0.85(-)1.2 
Ic=C-)10uA,IE=O (-)25 

MHz 
v 
v 
v 
v 
v 
v 

Ic=(-)1mA,RBE=CO (-)25 
IE=(-)10uA,Ic=0 (-)5 
VcE=(-)10V,f=1MHz 

* The 2SB1119/2SD1619 are classified by 50mA hFE a.s follows: 

j100 R 200 Iifo s 280 I 200 T 400 \ 280 u 560 I 

Case Outline 2038 
(unit:mm) 

Marking 

2SB1119·· .. ··BB 

2SD 1619······os 

For details, refer to the description of the 2501619. 

15 
(25) 

pF 
pF 

E: Emitter 
C: Collector 
B: Base 

SANYO: PCP 

2065MY,TS No.1785-1/3 
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2038 

PNP Epitaxial Planar 
Silicon Transistor 

High Current Driver Applications 

®1786 

Applicati.ons 
• Strobes, voltage regulators, relay drivers, lamp drivers. 

Features 
• Low collector-to-emitter saturation volage (VCE(sat)max=-0.45V) 
• Large current capacity (Ic=-2.5A, icp=-5A) 
• Very small size making it easy to provide high-density, small-sized hybrid 

IC 1 s 

Absolute Maxi.Jma Ratings at Ta=25°C 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 

Junction Temperature 
Storage Temperature 

VCBO 
VcEO 
VEBO 
Ic 
icp 
Pc 
Pc Mounted on ceramic board 
Tj 
Tstg 

at Ta=25°C 
IcBO VcB=-16V,IE=O 

-20 
-10 
-7 

-2.5 
-5 

500 
(250mm2 x 0.8mm) 1. 3 

150 
-55 to +150 

unit 
v 
v 
v 
A 
A 

mW 
w 

OC 
OC 

min typ max unit 
-100 nA 
-100 nA 

Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

IEBO VEB=-4V,Ic=O 
hFE(1). VcE=-2V,Ic=-500mA 
hFE(2) VcE=-2V,Ic=-3A 

100 560 
70 

Gain Bandwidth Product fT VcE=-10V,Ic=-50mA 
C-E Saturation Voltage VcE(sat) Ic=-1.5A,IB=-0.15A 
C-B Breakdown Voltage V(BR)CBO Ic=-10uA,IE=O 
C-E Breakdown Voltage V(BR)CEO Ic=-1mA,RBE=co 
E-B Breakdown Voltage V(BR)EBO IE=-10uA,Ic=O 
Output Capacitance c0 b VcB=-10V,f=1MHz 

250 MHz 
-0.25-0.45 v 

-20 v 
-10 v 
-7 v 

70 pF 

* The 2SB1120 is classified by 500mA hFE as follows: 

Case Outline 2038 
(unit: mm) 

Marking 

2sa112o······ac 
E: Emitter 
C: Collector 
B: Base 

SANYO: PCP 

2135MY,TS No.1786-1/3 
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• 2038 
PNP /NPN Epitaxial Planar 

Silicon Transistors 

High Current Driver Applications 

®1787 

Applicati.ons 
• Voltage regulators, relay drivers, lamp drivers, electrical equipment. 

Features 
Adoption of FBET, MBIT processes. 
Low collector-to-emitter saturation voltage. 
Large current capacity and wide ASO. 
Fast switching speed. 
Very small size making it easy to provide high-density, small-sized hybrid 
IC's. 

( ): 2SB1121 
Absolute lfaxilma Ratings at Ta=25°C 

Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Collector Dissipation Pc 

PC Mounted on ceramic board 

Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current IcBO VcB=(-)20V,IE=O 

(-)30 
(-)25 
(-)6 
(-)2 
(-)5 
500 

(250mm2 x 0.8mm) 1.3 
150 

-55 to +150 

unit 
v 
v 
v 
A 
A 

mW 
w 

OC 
Oc 

min typ max unit 
(-)0.1 uA 
(-)0.1 uA Emitter Cutoff Current IEBO VEB=(-)4V,Ic=O 

DC Current Gain hFE(1). VcE=(-)2V,Ic~C-)100mA 
hFE(2) VcE=(-)2V,Ic=C-)1.5A 

100 560 
65 

Gain Bandwidth Product fT VcE=(-)10V,Ic=C-)50mA 
C-E Saturation Voltage VcE(sat) Ic=C-)1.5A,IB=(-)75mA 

' 
B-E Saturation Voltage VBE(sat) Ic=C-)1.5A,IB=(-)75mA 

• The 2SB1121/2SD1621 are classified by 100mA hFE as follows: 

i 100' R 200 I 140 s 280 I 200 T 400 I 280 u 560 I 
Switching Time Test Circuit 

(For PNP, polarity is reversed.) 

Po.II. 20us 181 Jl DC~ I .,. --RS 

INPUT 

24 

Marking 
-SY 12Y 

20Ip I =-?0IR2= Ic= 500f!lA 

150 MHz 
0.18 0.4 v 

(-0.35)(-0.6) v 
(-)0.85(-)1.2 v 

E: EMitter 
C: Collec:tor 
B: llasr 

Sl\NYO: PC!' 

3045MY,TS No.1787-1/3 
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2SB1121/2SD1621 
min typ max unit 

C-B Breakdown Voltage V(BR)CBO Ic=C-)10uA,IE=O (-)30 v 
C-E Breakdown Voltage V(BR)CEO Ic=(-)1mA,R,E=CD (-)25 v 
E-B Breakdown Voltage V(BR)EBO IE=(-)10uA, c=O (-)6 v 
Output Capacitance cob VcB=(-)10V,f=1MHz 19 pF 

( 32) pF 
Turn-ON Time ton at Test Circuit 60 ns 

(60) ns 
Storage Time tstg " 500 ns 

(350) ns 
Fall Time tr " 25 ns 

(25) nf' 

The rest is omitted. For characteristic curves, refer to the description of the 2SD1621. 
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2038 
PNP/NPN Epitaxial Planar 

Silicon Transistors 

High Current Switching Applications 

®1727 

Applications 
• Voltage regulators, relay drivers, lamp drivers, electrical equipment. 

Features 
Adoption of FBET, MBIT processes. 
Low collector-to-emitter saturation voltage. 
Large current capacity and wide ASO. 
Fast switching speed. 
Very small size making it easy to provide high-density, small-sized hybrid 
!C's. 

( ): 2SB1123 
Abso1ute Max.imua Ratings at Ta=25°C 

Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Collector Dissipation Pc 

Pc* 
Junction Temperature Tj· 

(-)60 
(-)50 
(-)6 
(-)2 
(-)4 
500 
1.3 
150 

unit 
v 
v 
v 
A 
A 

mW 
w 

OC 
Storage Temperature Tstg 
• Mounted on ceramic board (250mm2 x o.8mm) 

-55 to +150 OC 

Bl.ectrica1 Characteristics at Ta=25°C 
Collector Cutoff Current IcBO VcB=(-)50V,IE=O 
Emitter Cutoff Current IEBO VEB=(-)4V,Ic=O 
DC Current Gain hrE1•• VcE=(-)2V,Ic=C-)100mA 

hFE2 VcE=(-)2V,Ic=C-)1.5A 
Gain Bandwidth Product fT VcE=(-)10V,Ic=C-)50mA 
Output Capacitance c0 b VcB=(-)10V,f=1MHz 

min 

100 
40 

• The 2SB1123/2SD1623 are classified by 100mA hFE as follows: 

1100 R 200 I 140 s 280 I 200 T 400 I 280 u 5601 
Switching Time Test Circuit 

50 

Case Outline 
(unit:mm) 

typ max unit 
(-)100 nA 
(-)100 nA 

560 

150 MHz 
(22)12 pF 

-sv 25Y Marking: 2SB112 3 -- BF l.S J.0-

20is I =o- -20TEJ2=Ic=500r:>.A 

(For PNP, polarity is reversed.) 
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2SD1623 -- OF A 
~\ 'r.....,_:E-o±o-'""'; ,---'¢.-s / E: EmittP.r 

C: Collector 
B: Bc"'ISE' 

3ANYQ: PC!• 

3045MY,TS No.1727-1/4 



C-E Saturation ~oltage 

B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Turn-ON Time 
Storage Time 
Fall Time 

2SB1123/2SD1623 

VcE(sat) 

VBE(sat) 
V(BR)CBO 
V(BR)CEO 
V(BR)EBO 
ton 
tstg 
tr 

Ic=C-)1A,IB=(-)50mA 

Ic=(-)1A,IB=(-)50mA 
Ic=C-)10uA,IE=0 
Ic=C-) 1mA, RBE= 00 

IE=(-)10uA,Ic=0 
at specified Test Circuit 

n 

n 

min 

(-)60 
(-)50 
(-)6 

typ max unit 
(-0.3)(-0. 7) v 
0.15 0.4 

(-)0.9(-)1.2 v 
v 
v 
v 

(60)60 ns 
(450)550 ns 

(30)30 ns 

The rest is omitted. For characteristic curves, refer to the description of the 2SD 1623. 
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2038 

PNP /NPN Epitaxial Planar 
Silicon Transistors 

Driver Applications 

®1721 

Applications 
• Relay drivers, hammer drivers, lamp drivers, motor drivers. 

Features 
• High DC current gain (4000 or greater) • 
• Large current capacity. 
• Very small size making it easy to provide high-density, small-sized hybrid 

IC's. 

( ): 2SB1126 
Absolute lfaJCilma Ratings at Ta=25°C 

Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current ~C 
Peak Collector Current ic 

(-)80 
(-)50 
(-)10 

(-)1.5 
(-)3 
500 

unit 
v 
v 
v 
A 
A 

Collector Dissipation Pcf1) 
Pc(2) 
Tj 
Tstg 

Monuted on ceramic board ( 250mm2 x O, 8mm) 1 • 5 
mW 
w 

oc Junction Temperature 
Storage Temperature 

150 
-55 to +150 oc 

Electrical Characteristics at Ta=25°C min 
Collector Cutoff Current IcBO VcB=(-)40V,IE=O 
Emitter Cutoff Current IEBO VEB=(-)8V,Ic=O 
DC Current Gain hFE1 VcE=(-)2V,Ic=(-)500mA 4000 

hFE2 VcE=(-)2V,Ic=(-)10mA 3000 
Gain Bandwidth Product 
C-E Saturation Voltage 
B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 

fT VcE=(-)10V,Ic=C-)50mA 
VcE(sat) Ic=C-)500mA,Is=C-)0.5mA 
VBE(sat) Ic=C-)500mA,Is=<->o.5mA 
v(BR)CBO Ic=C-)10uA,IE=O (-)80 
v(BR)CEO Ic=C-)1mA,ReE=CO (-)50 
v(BR)EBO IE=(-)10uA,Ic=O (-)10 

Marking 

Case Outline 2038 
(unit:mm) 

2SBI 126: Bl 

2SDI 626 : DI 

For details, refer to the description of the 2SD1626. 

typ max unit 
(-)100 nA 
(-)100 nA 

120 MHz 
(-)0.9(-)1.5 v 
(-)1.5(-)2.0 v 

v 
v 
v 

E: Emitter 
C: Collector 
B: Base 

SANYO: PCP 

3055MY,TS No.1721-1/3 
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r I 
20006 2003A 

NPN Planar 
Silicon Transistors 

Small Signal, 
General- Purpose Amp Applications 

®333H 

Features 
The 2SC536 is classified into 2 types of SP, NP according to the case outline. 
The NP type is subclassified into 2 subtypes according to the breakdown voltage. 
Suitable for use in a wide range of applications from low frequency amplifi­
cation to AM IF amplification. 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic. 
Peak Collector Current icp 
Collector Dissipation Pc 
Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current ICBO 
Emitter Cutoff Current IEBO 
DC Current Gain hpE* 
Gain Bandwidth Product fT 
Output Capacitance Cob 

2SC536SP 2SC536NP 2SC536KNP unit 
40 40 55 v 
30 30 50 v 

5 5 5 v 
100 100 100 mA 
300. 300 300 mA 

200 400 400 mW 
125 125 125 oc 

-40 to +125 -55 to +125 -55 to +125 oc 

min typ 
VcB=35V,IE=O 
VEB=4V,Ic=O 
vcE=6v, Ic=lmA 60* 320 

max unit 
1.0 uA 
1.0 uA 
960* 

vcE=6V, Ic=lmA 
VcB=6V,f=lMHz[2SC536SP] 

Collector-Base Time Constant 
C-E Saturation Voltage 

[2SC536NP,KNP] 
~b'Cc VcB=6V,Ic=lmA,f=31.9MHz 
VcE(sat) Ic=50mA,IB=5mA 

100 
3.0 
3.5 
250 

MHz 
pF 
pF 
ps 

0.5 v 
*2SC536 is graded as follows by hpE at lA : 

I 60 D 120 100 E 200 

Case Outline 2000B 
(unit:mm) 

1--~ n·-~'"! ffi~B c:i., I== ~ 1-C ...,M " f"I DE lb---- F=i ..: 

1..-~·~:.o~ ~2.J 
SANYO: SP B: Base 

C: Collector 
E: Emitter 

160 F 320 280 G . 560 480 H 960 

Case Outline 2003A 
(unit:mm) 

JEDEC: T0-92 
EIAJ : SC-43 
SANYO: NP 

B. Base 
c. Collector 
E. Emitter 

3085KI/4223KI/6162KI/TS No.333-1/2 
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2SC536 ,536K 

400 

~ 350 

I JOO 

Ill 
"! 250 ., ' 
c: e 200 

a iso 
QI 

= 100 Ill 

50 

VcE:=6V 

1 v ./ 
0 o 02 o.4 o.& o.a 1.0 1.2 1.4 1.6 

Base to Emitter Voltage,VsE - V 

fr - re 
1000~~~~-~---~-~~---~ 

N Ymi:=6V 
i 

St---+-+--i--+-+-+---+--+---+--+----t--t 

.t: ll---+-+-----1--+-+-+--+-~~i..---=--+t--+-----!--j 
t 21----+-+---+~-+---1--i~_,.-j~)/"'"1---+~t--t--+--I 

~100 ~ ~ t---+-+--ii;7'-71"--t---t----+--+----t---+----t--t 

-5 y 
~ 5~-__.,..c:.'"'-+-----<--+--+--+--+--+--+-+---<----1 ... 
~ ]1---+--+--+-~+---+--+--+-~+---+--+--+---t 
ij 
Ill 21---+-+--i--+-+-+--+--+---+--+--i--i 
c: 
~ 10'--~~__,,___.__-,!---,!---j,--J.._~-,i,--J~~ 
~ 0.1 2 J 1.0 2 J 10 2 J 5 100 

~ J 
.>( 

I 2 

QI ... 
.<: 

• 10 
8 
ij 7 

'2 5 

2' .... ., 
~ 2 .... 

Collector Current,Ic - mA 

0.1 
.__ __ 2.,___.,J~-!,5~1.,__, ...... o __ +--!o--'"-:--=----'101.0 

Collector Current,Ic - mA 
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10001---+--+--+--t---+--+--+--t---+---+---+--t---i 

~ 71---+--+--+--+~+-+-+--+------<-+--+--+--< 

-':. 51---+--+--+--t---+---t--+--t---+--+---+--t---l c: 

~ ., 
e 
a 
8100 

71----t--+---t--t---+---t--+--+--+--+---+--t---l 

5 0.1 2 J 5 1.0 2 3 5 10 2 3 5 100 2 
Collector current,Ic - mA 

Cob - VcB 
f= I w.Hz 

AS 0 

I 

l----+--l---+-l---+---+-+--+--t----t2 ., 

~ 1l. 
~ 
~ ~1 '----2!---<--~5~11.---1-'.0---1<--*3--~,,_~7~10~ g 0.1 

Collector Current,Ic - mA 

8 



I 
2003A 

Low Frequency, 
Low Noise Amp Applications 

®2570 

Absolute Maximlm Ratings at Ta=25°C 
Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Collector Dissipation Pc 
Junction Temperature Tj 

NPN Planar 
Silicon Transistor 

unit 
40 v 
20 v 
5 v 

50 mA 
100 mW 
125 OC 

Storage Temperature Tstg -40 to +125 OC 

Electrical Characteristics at Ta=25°C min typ max unit 
Collector Cutoff Current IcBO VcB=35V,IE=O 
Emitter Cutoff Current IEBO VEB=4V,Ic=O 
DC Current Gain hFEI VcE=6V,Ic=1mA 160 

1.0 uA 
1.0 uA 
960 

Gain Bandwidth Product fT VcE=6V,Ic=1mA 100 
Output Capacitance c0 b VcB=6V,f=1MHz 3.5 

MHz 

Output Noise Voltage VNO Vcc=30V,Ic=1mA,Rg=56kohm, 
VG=77dB,f=1kHz(See Cir.cuit.) 

Output Noise Voltage(Peak) 

* The 2SC693 is classified by 1mA hFE as follows: 

I 160 F 320 I 280 G 560 I 480 H 960 I 

Noise Test Circuit 

T.U.T. amp Filter circuit 

1~ 06k)vo~ v~J -~ 1 (at lkHz) L __ 0 

Case Outline 2003A 
(unit:mm) 

,JEDEC: T0-92 
EIAJ : SC-43 
SANYO: NP 

105 

730 

B. Base 
c. Collector 
E. F:mi t ter 

pF 
mV 

mV 

3205KI,TS No.257-1/2 
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<350'+----+---t----+---t-+--+----+---t---I ::s 
I XXll---I - ... . -- ---! 
II:I 

H 
"25q-­
~I ., 

···-T--

t 700,+----+---+---+-~- r----r-----r----;----, 

::s 
0 1sor----., ., 
~ !CXl~-t- - ·- -- -- - t . +---- -t----+---t---1 

50t-- - - -j-··· ··-r--·'~--r----r----;---__,_ _ _, y 
0o 0.2 Cl.4 0:6 0.8 1.0 u 1.4 u 

Base to Emitter Voltage,VBE - V 

hFE • Ic 
1000 

Vcg=6V 
7 

t'b. 
' 

I 
1 

0.1 z ID 10 !CD 
Collector Current,Ic - mA 

Pc - Ta 
16()..--,...----,---.--=......,.-'--,---.,.-----,---. 

~ 
!loOl----1--t--+---t----+--f--t---I 

u 
,,. lalf--·-
c: 

~~ ""' ~ M'"'l----1--+'~ "-f--ff---+---t----+--1 

t---+---+--+--+--1 

~ "'tiOl--1-----·+-----+~-+--+----+---t---I 

r.. """ ~ "'+------ -· --+-----t---+"<"',----+---+--+--f 

~ ~AJt----t--t--+---+---+'"r"-+--t---1 

2SC693 

~ "l 
u oo~-~ai=---~l.(J~---::60::---.,IKl:::--~!CXl=-----::,:ai~~11.o.,,-~S> 

Ambient TemperatUre,Ta - 0 c 

~ 10----.,.-----..-''-...-~~-.----,--..~-. 
0 

.><: 

ifi ., 
() 

:a ., 
!11.0P.....---+-+--t--+--+---t--.,t----t--,'!----1 ., ., 
"" cu 
E 
::s 
0 
C/l 

.... 
~ 0.1 L--~------r-....... --'--""*"-;-~.---~ 00 QOI 5 1.0 
~ Collector - mA 
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fr - Ic 
l(XX),--......,.......,.-----r-r-~......,.---,---,-......,.--, 

____ -+----4-+---+--+--v.,.c_E4=_,_6v_, 

., 
() 

::s 
"O 

~ 100 ,,. 
.c: 7 ., 
"O ..... 
): 3 "O c: 
"' 2 
II:I 

c: 
~ OQ! 

..c 
0 

0 ., 

io -i 10 s '100 
Collector Current,Ic - mA 

cob - Vcs 
f= I MHz 

g I) +---+----t-+--t-+--+--t---+--+--+--1 

"' ., 
g ~_.:_~~-+----11----,f-f---+--+---!--!--i 
~ ~ 
~ 31--+---- -+--1---+--+'~"'"-1=---+----+-- t--t--

5. ~ ., 
::s 
0 

1.0 ,,__...,,._---o1-+--o-...;--;--~r--<r--r-...;-,= 
1.0 10 100 
Collector to Base Voltage,VcB - V 

~10.-----.,.----~-::..~,........,,_~..---,...--, 
0 

.><: 7 

I 

(i 
cu 
0 c: 

"' ., 
!11.0 t---"t-c--,....~ 1.--+-+---""1'--+---+l--+~ ., ., 
"" 

.... 
"' §0.IQOI '---.,----k--'E'"-J.---'-----,t-+-+-.!-7--,-J1.0 

C/l Current,Ic - mA 
Rg - I 

~ !O f=IOkHz 
~ 7 Vcg=6V 

I 

(i 

..... 
~ 0.1 L---+-+---............. ~-----....... --.-..--00 QOI 1.0 ..... 

C/l Collector mA 



111~1 [ ,. '. 
2000B 2003A 

NPN Epitaxial Planar 
Silicon Transistor 

AM Converter, 
FM RF·IF Amp Applications 

®5450 

The 2SC930 has two types of packge: SP and NP. 

Use 
FM RF amp, mixer, OSC, converter, 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage VcBo 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Collector Dissipation Pc 
Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics at 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Bandwidth Product 
Reverse Transfer capacitance 

Base to Colle.ctor 
Time Constant 
Noise Figure 

Turn-on Time 

Turn-off Time 

Ta=25°C 
lCBO 
lEBO 
hFE* 
fT 
Cre 

Ibb' Cc 

NF 

ton 

to ff 

and IF amplifier. 

2SC930SP 
30 
20 

5 
30 

120 
125 

-40 to +125 

VcB=lOV,IE=O 
VEB=4V, Ic=O 

-55 to 

2SC930NP 
30 
20 

5 
30 

250 
125 

+125 

min 

'vcE=6V, Ic=lmA 40* 
VcE=6V,Ic=lmA 170 
VcB=6V' Ic=lMHz [2SC930SP]0. 8 
VcB=6V' f=lMHz [2SC930NP] 1. 0 
VcE=6V,Ic=lmA 
f=31.9MHz 
VcE=6V' Ic=lmA 
f=lOOMHz 
VrN=+l2V,VBB=-3V, 
appointed circuit 
VrN=-12V,VBB=+3V, 
appointed circuit 

*The 2SC930 es graded as follows by lmA hFE= 

140 c 80 60 D 120 

Case Outline 20008 
(unit:mm) 

UaB~ 

100 E 200 

c: Collect.or 
E: £mitt.tr 

160 F 320 I 

Case Outline 2003A 
(unit:mm) 

EIAJ : SC-43 
SANYO: !IP 

typ 

80 
300 

1. 3 
20 

4.0 

30 

30 

max 
1 
1 

320* 

1.6 
1. 8 

36 

0.44 

rr.D~ i •£ ' 
~-.. ; 

I 

~4.0~ 
b. U=-.se 

unit 
v 
v 
v 

mA 
mW 
oc 
oc 

unit 
uA 
uA 

MHz 
pF 
pF 
pS 

dB 

ns 

ns 

c. collector 
L. Lm1tti.!f 

D054MY/4263KI/4092KI/MK No.545-1/17 
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100 

~ 80 

Cl ..... 
.; 60 
c 
QJ 

"' "' "' IJ> u 
QJ 

~ 
Cl 

"" 
00 

r.:i 

"' -':. 
c .... 
"' " .j.J 

c 
QJ 

"' "' 8 
8 

'~ '"' u 0.. 
c 
cd I 
.j.J 
.,.. (j) 

m 

10 
0.1 

1 
Vm=6V 

y 
0.4 Olf q 

Base to Emitter Voltage,VBE - V 

377' 

10 
Collector Current,Ic - mA 

ere - Vcs 

1.6 

10 

g ~ 2,t-----+--l----+--+--1-------1---l 
g< 
u 

'" (j) I. 0 
"" •n 1 
§ 7 

"' 8 
(j) 
Ul 

"' (J) 

> 
(j) 
c: 

1.0 10 2 . 
Collector to Base voltage,VcB - V 

am~_.. __ .,._~.___.. __ ...___,,_~ _ __. __ 
0.1 1.0 5 10 5 100 

Collector Current,Ic - mA 
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2SC930 

~ 
'200--~-~-~Pc=-----'Ta;:.--~-~-~ 
it 
§ 21,Q11----+---.. 

.... ""~ 
.j.J 0_,, 
"' 2001----+---µ,, "'o +---1----+---1----l 

·.~ '1'.o 
Ul 

~ 160<-----+---l-----__,.. 

"' B 1201---+-
u 
QJ 

~ 80t----+---t---"-
8 
(j) i,01.>-----+--+----+--+--""-o--!--->,-+----< 

~ 
~ 00 
.... 
..; 

20 11,Q 

Ambient Temperature,Ta - °C 

.; "' ioo -----~r_b_ti_'c_c~--I_c~-~-~~~ 
fil 0.. 

.j.J I 
Ul u 7't----+--f­
c u 

-+---""---'-f =3 J. 9MHz 

1 i I 
8 1l 
~ "' .... 
8 

"' B 
u 
QJ .... .... 
8 
B 
(j) 
Ul 

"' Cl 

~ 

(j) .... 
5 
e ..... 

0.1 2 7 i.o 3 1 10 

Collector Current,Ic - mA 

40, _______ h_i_e_-_f_,_I~c~---~ 



2SC930 

Yie - Ic 
y parameter(455kHz) 

(/} Yre - Ic 

o.10 '-.-1 ~>--.1---4---1.-'-o--2"-.,1.3--1..s--1-'-o---1--1-___, 

Collector CUrrent,Ic - mV 

Yfe - le 
5 I 3V 

!ilre 6V 
21----1f---+---+---+---+- ----+----1-- i 2V +--

~ 1001---+--+--+--+-....;f----+--~l./"'"-----l--I-­
~ 5»----+--- l---- --1- \ ,.,£.../17.c____J_. _ _J____j_ 

~ 20 
~10 z 
~ Sf-3~~~+----l----l---l---+--+----1---1---4---< 
t! \ ?.'l 

~ fl= 4515kHZL._ 

~ 1.0 '----,1---f---4-l.--'----l--,-..J--~J..-..j,....--< 
p w ~ 10 
- Collector Current,Ic - mA 

5 "' " "' 
" m~ 
,,-
'"" "' .;j 
., 
<Jl 

"' ..c .,. 

" 5 

1 
5 

3V 
+---6v lllre 

12V ~ f=455k j2 

I-

7 

5f--3V I Yre I 
6V 

~- - +---- ----

2 
7 1.0 2 3 5 7 10 

Collector Current,Ic - mA 

" en 

"' ..c .,. 

l<XXl ~--~---Y~o~e~---=Ic;:_._ __ ~-~10 
Ei 

1i 
.><: 

8 
'! 
" 

r.. 

"' 5 I 

" J!---1--4--"'"""--+=---"'1'~~..l"'"----+--+-J 8 

"100 
:a ..... 

"' .... 
en 
& 
..... 

" fr 
g 

.,,_ __ f_=_455kHz --t---+--+-+-~"1-- I<' 

10 
0.1 1.0 

Collector Current,Ic -

6v 
·1'v 

10 
mA 

y·parameter(l0.7MHz) Yre - Ic 

k ., ... 
en 
:a ... 
E-< 

"' ... 
"' ~ 
-~ 

Collector current,Ic - mA 

t----+--+---+--+----i---13V 
Jt----1---1----+---l---1- IDf e-+--1 ~~~ 
2t----+---f----l-----+--1----l----4---

2 

10 
7 
5 
0.1 5 7 10 

Collector Current,Ic - mA 

"' " "' 

" <Jl 

"' ..c .,. 

I Yre \. 

1001----~-vt~~~~~~~~~~~~~~ 6V 
71---12v+--+--+--1---l---'----I----'---'-----' 

.i 

0.1 1.0 

jf= ljQ. ?MHz 

:r 5 ~ 
Collector Gurrent,Ic - mA 

l000~-~~--~·Y~o~e_-_I~c-~-~~-10 
] 71----+--+---+---+--+--__,_-t--~-~-

.s 5 

..... & 21----+---+--t---+--+---+---I-_..._ ...... ~ 

8 
10~---.!--,____.___,_-+ __ _,_--I--+-'--~ 

0.1 7 l.l! 7 10 
Collector Current,Ic - mA 

" <Jl 

"' ..c .,. 
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Q) .... ... 

2SC930 

Yie - Ic y parameter(lOOMHz) 
10 

12V f= iOOMHz ~ 
I 

-+---.>---+-+---t---+--+--+---+--<100 Q) .... 
71----+--"<l_,.,.+__,l--+---+-+--l--+--f7 u 

5 5 ~ 
~ 

t.:::::t:::::=t=::;:j:~3 -~ 
!t---t-f----t-t;;~~~!!siij;===t===!==i:2 ~ 

.... 
" "' +---+---1---1---1>----l---1--+--1~'7 ~ 

5 
3V 

3f--6V 

2 
12V 

:.JV, 

7t--~~ 
5 

3 

2 

o. 1 

Yre - Ic 

f= IOOMHz 

ID re 

1 
I Yre I 

1 (IX) 

7 
O' 

5 .€J 

1 

0.1 s 1 1•0 2 s 1 10 0.1 3 5 7 1.0 2 3 5 7 10 
Collector Current,Ic - mA 

Yfe - Ic 

3 71.0 2 
Collector Current,Ic - mA 

10 

Q) 
..... 
B 

O' 
~ 3t--- 3V +---t--+--+--+ !Drb-+--+--->--+---<3 ~ 
~ 6VI---+-~+--+---+~~+---+--+--+__, 

~ 2r-12v .e 
~ B 
.... Q) J 1.01----+---+--+--+--1>---+--+--+-_-+-H--'100 j 
" -..-3-y+--+---+--+---1-1\Y~ 

~ ,.._ 6Vt:::;i;;;-=+-f-9,__-=--t-1 -t--t-t----1 
ij 12V r-

" ['< 

Q) 

n 
~ 
~ 

0.1 

250 

5 7 1.0 3 5 7 10 
Collector Current;Ic : mA 

Q) 

"' "' .c 
0. 

a r.. .c 
"'~ 

I 

8 8 .... 
~ ; 
~ u 
.... ~ ........ 
u "' "' .... 
"'"' a &! 

Collector Current,Ic - mA 

Yoe - Ic 
10~-~-~~-~~-~-~---~ 

........ 1.0 l----t--1---+-I---+---+-+--+--+--! 

"" fr fr 
86 

........ 
"" "'"' r:: r:: ........ 

r= IOOMHz 

0.1 7 1.0 2 3 5 7 10 

Collector Current,Ic - mA 

Yib - le 

r= ~OMHz 

1 ·00~.1--,__~3=----=-1>---1~.0---;....__,, __ s=--..,,1~10 

Collector Current,Ic - mA 



2SC930 

Amplification Characteristic (455kHz) 
CN 10p 

PG test circuit 

.Base bias Ground Battery 

~ 
.~ loq---t--+~9L---+-1---+--1--+-1--i 
~ 

Ql 1.0 10 
Collector eurrent,Ic - mA 

Noise figure test circuit 

10 

... 
~6 

~ .... 
... 4 
Cll 
rn .... 
~ 2 

0 
0.1 

BNC 

NF - le 

f'-"4551illz 
Vrn=6V -
Rg=lkO 

JL 
IZ v 

1.0 3 5 1 10 
Collector Current,Ic - mA 

Tl : Ll 108T, L2 144T, tap 26T 
T2 : L3 144T, L4 105T, LS 36T 

lOmm square IFT for 455kHz 
Core Qo=llO 

Wire diameter : O. lnun¢ enameled wire 

12p (Trinuner) 

BNC connector 

~~ ,, 
" L----+---'L~ l4 

~r-01u . I, 
Ll: ST 
L2 : l30T, tap:center 
L3: 147T, tap:SOT from collector 

side 
L4: 7T 
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2SC930 

Amplification Characteristic (10.7MHz) 

PG test circuit 

50 C.E. 
PG - IC 

Collector Current,Ic - mA 

(Trimmer) 
20p 

?p(Trimmer) 

Ll 3T 
L2 18T, tap: 12T from GND side 
L3 18T, tap: 13T from collector 

side 
L4 : 2T 

Amplification Characteristic (lOOMHz) Common Emitter 

Power gain test circuit 

INPUT 
son 

BNC connector 

30p 
YC 

,, 

0 ~a-1__,2.._~3~~5-+,-,~.0~-=-2-:3~~5--=1~10~~2--=3° 
Collector Current,Ic - mA 

252 

vee 

BNC connector 
~~-::HP--to J OUTPUT 

500 

Ll: 3T, tap:center 
wire diameter 1. Smm enameled wire, 
coil diameter 18mm 

L2 : 4T, Tl: 1. ST from collector side, 
T2: 3T from collector side, wire 
diameter, coil diameter: same as 
for Ll 

L3 : l/2T, wire diameter, coil dia­
meter :same as for L1 



2SC930 

Amplification Characteristic (lOOMHz) Common Base 

Power gain test circuit BNC connector ~c!' 
INtUJ• <»---u~.--~ 

PG - Ic 
C.B. 

IQ :.t) r--r--t-·-r--T----r----r---t--t--t--T-----r----t 

"' -
f'i--6v 

Collector Current,Ic - mA 

Maximum Available Power 

IQ 

"' 56 
I 

MAG - Ic 

" ~ 
c 52 .... 
"' " ... 
QJ IJ3 
~ 
p.. 
QJ .... 

"4 
~ .... .... 
"' ~ "' e 
~ .... 
>C ·35 

"' :& 0 .1 2 3 5 7 10 5 7 1.0 
Collector Current,Ic - mA 

~26 I~ 
~ I~ 
~22 ~ 
~ L~ L 
~ vm=12v~ ,...18 6V~JZ'-->--+----+-+-----+-+-->--+--< 

~ I i 
:;::: 3VT---r-T---t--Common emitter --

~ 14 f= IOOMHz l l --
- I l 
-~ 10 ~-+---+----+--__,_1__,_ _ __,_J__,_--.!~~ 

>C 0.1 5 7 1.0 3 5 7 10 
~ Collector Current,Ic - dB 

connector 

Ll : 3T, tap: center 
wire diameter 1. Srom enameled wire 
coil diameter 18rom 

L2 : 4T, Tl: 1. ST from collector side 
T2 : 2. ST from collector side 
wire diameter lmm Sn-plated wire 
coil diameter 18rom 

Ga~n Characteristic 

fll MAG - Ic 
I 56r------r--i----.-,---,-----,--,--,---,--, 

~ 
.; 52 .... 
"' " 

253 



2SC930 

Conversion Characteristic (l.SMHz) 
Mixing gain, noise figure test circuit 

Base -Yet 

MG 

Conversion Characteristic (12MHz) 
Mixing gain, noise figure test circuit 

3Sf--+-~b--t:~2:1:..Md::::f;;::f-+-±::--l 
Ill I~ ~IV Ill 
I 301---f-:IJV~~ /'-71.L'i""'-t-t--+-t-t-f::.f-= 6V I V 3y-

~ 251---~11'-~-+--+--+--+---+--+-+-+--+---<12 ~ 
~ & 
g' 201---1--+--+-+->---->---+--+-+-+- b~ '18 ~ 
-~ )'..,..__ I I ~ " 
·.-! I --..__ '' J.-1"' I -~ 
:E: 15 f= 12MHz 1 --t-- " __ , 4 :!l 

IE= lrnA 
10 f DSC= \2. 455Mllz 2o 

10 23 5 7100 2 3 5 71000 
Loca"l Oscillation Injection Voltage, Vose - mv 

254 

Coil at input side(455kHz) 
Ll : 45T 
L2 : 64T(tap:l5T) 
Q0 =100,L=ll2uH 

Coil at output side(455kHz) 
L3 : 144T 
Qo=l35,L=630uH 
L4 : 96T 
IFT for 455kHz 

45 MG,NF - Ic 

4()1J--!-+---t3:~~~~~· l J,r--+----+--1 
Ill ~~A" ~ 

35 lL"'l ~ L~.-+--+--+---< V ~// 
~ 1' 

I 

~ 
.!:l "'JD1---+--+-+--l-l----l-l--+--+--+--+---il2 " 

~ ~ ~ 
.[ 25 I T"ifJ 8 ; 

iJ 201--1-+-4--4-_,NF:;,....-t_,_ r-;-~ 1 ~ 5MHz 4 ~ 
Vose= tOOmV 
f 080 = 1·955MHz 

150~1--r--r~:i--<.--'10 __ __,3~-~-T-10---,:.--,,0' 

Collector CUrrent,Ic - mA 

Coil at input side(l2MHz) 
Ll: 7T 
L2 : 13T(tap:4T) 
Q0 =110,L=3.luH 
10¢ core bobbin 

Coil at output side(455kHz) 
L3 : 144T 
Qo=l35,L=630uH 
L4 : 96T 
IFT for 455kHz 

MG,NF - Ic 

Ill 
I 

~ 
~u 

M 

& 
+---+--l---b..--j---i8 ·&: 

" 1---=::i:::::t~~NF==~~:::::::+--.f'.::'.:=--\-__jr---14 ~ 
~ 

1& L0 __ 1 -+-.i.-+-,1;-7 _ 1__._0--r--+--t-...,7r--:-10 o 
Collector current, Ic - mA 



Conversion Characteristic (30MHz) 
Mixing gain, noise figure test circuit 

2SC930 

L3 

I! 7-

:l:A41 OUTPUT Ii JOOp 455kHz 

' II 

!.02u 

Coil at input side(30MHz) 
Ll: 2T 
L2 : 8T(tap:2T) 
Q0 =80,L=0.8uH 
10¢ core bobbin 

Coil at output side(455kHz) 
L3 : 144T 

Base Bias 

MG,NF - Vose 

Injection Voltage,V05c - mA 

:Il.4551+tz 
Vose 

Q0 =135,L=630uH 
L4 : 96T 
IFT for 455kHz 

l/Jf= 
MG,NF -·re 

~o~~-~1---.l---+--.l---,~.o--+--*--J.--4--'~0 

Collector Current,Ic - mA 

Conversion Characteristic (lOOMHz) Common Emitter 
Mixing gain, noise figure test circuit 

A"?...--~--1,-L'-----H>1 ou1PUT 

Tl : 1. 0¢ Sn-plated wire, 4T, in­
side diameter 8¢ 

~ ~~-t-~-+--l..___ t--
~ ?4 f----+--e-.<~~----'~ '-+--,}?' Common emitter· 

fs= \OOMHz 
!f 20 >----+--+-----+-+-- f osc = I I 0 · ?MHz -+-- ~ 
-~ 16 Ic= \. OmA '° VcE=6.QV -+-- r.. 
~ Input matching z r: '"t--NP ~~~~~= bandwidth . ~: ~ 
:>: 11 !"--. ._... i>1 

4r---+--t----+-t---+----+--+--+--+---<4 ~ . .; 
O'----.<-~<----.!-~<---'-----.!-+---i.--J.---'0 ~ 
~ 2 3 s 7 100 2 s 7n:xJ 

Injection Voltage,V0 sc - mV 

10.7MHz Tap is adjusted to obtain input 
matching. 

T2 : O. 1¢ formal wire, primary side 
22T 
O .1¢ formal wire, secondary 
side 2T 
No- load Q0 80 to 85 
output bandwidth approx. 500kHz 

28 v 
~ 74 '-----'---+--17'--'rY':: -- +--+-
1 / Common emitter 

'------1--'--/c__-+----+ f s = I OavtHz +--+-
!;:°! 20 f osc = I JO. ?MHz ~ 
-~ 16 V osc =I OOmV -I--+--
~ Vc=6V ~ 

12 Input matching J...-+.--ji2 
g' O\ltput bandwidtl), '" 

·-< ,_ 500kHz .- i--:.:;,;. ._. 
~e w ~- s! 
:>: "' 

4'------1--f----+-f---+-----+--1--+---+----<4., 

"' .... 
0 

0.1 
S 7 100~ s 7 1.0 2 

Collector Current,Ic - mA 
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Conversion Characteristic (lOOMHz) Common Base 
Mixing 

IN'UT 
100MHz 

test circuit 

MG,NF - Vose 
~~-~~-~~~--.,.---..--,----..---, 

frcomn\on base 
28 6= lOOMHz 
fr~sc= 110. ?MHz 

~ 11124 Ic= l·DmA 
1 'll 1Vi:s=6V 

I Qutput bandwidth 
~ ~ 20 SOOkHz , -:---r::::i::::t:::::::t=:::j:~M[G-+-
~ .; 16~nput mate~ r-
g,-; 1ng .-t'" 
~ Cl 121---+---..t:---+-t---l---t---t-----.:nl<--+---1 

-~ -~ Bl----l---+N-+t--f""""~-""-=-++----"--4 ~,....--+--! 
:2 i! 

41---4--+--+--+---l--+--l--+--+--t 

010 5 100 
Injection Voltage,Vosc - mV 

Sample Application Circuit : FM tuner 

~ 

4 

0 

Tl : 1. 0¢ Sn-plated wire, 7T, 8¢ 
Tap is adjusted to obtain input 
lOOMHz matching. 

T2 : Primary O .1¢ formal wire, 22T 
secondary 0.1¢ formal wire, 2T 
no-load Q0 approx. 80 to 85 
output bandwidth approx. 500kHz 

MG,NF - Ic 
Common base 

fs=IDOMHz 
f 080 = 110· ?MHz 
V080 = lOOml/ 
vc8 =6V MG Input matching 
output bandwidt~ ~ SOOkHz ~ 

y 
,...._ H _.!f:..-

0. 10 s- 10 
Collector Current,Ic - mA 

RF : Common emitter 

Enameled wire 
Antenna coil 

RF coil 

IF Trap coil 

Osc coil 

256 

2SC930 
CIE=1-0mA) 

0.6¢ 
7turns : 5turns 
5¢ air-core bifilar winding 
4turns 
tap:lT from GND side 
121/2turns 
5¢ air-core 
3turns 
tap:2T from GND side 
7turns : 1 turn 
Qo 80 (200pF tuning) 
0.12¢ enameled wire 

2SC 930 (IE:O.BmA) 
6p 

* Bias resistor 

hFE c 

RBl 47k 

RB2 180k 

220 

II~ ,, 
II 
II 
II 

D E 

5lk 56k 

240k 270k 

Variable capacitor 
C min 4.5pF, C max 24.5pF 

ohm 

ohm 



2SC930 

Table of Receiver Test Results 

Test Item Test condition Test Frequency IF : 3 Stages IF : 4 Stages 

Maximum Sensitivity Mod. 30% 88 MHz -2.2 dB 
98 MHz -1.0 dB Sm ax 400Hz 

108 MHz 0 dB 

88 MHz 6.8 dB 2.8 dB 
Usable Sensitivity Sq S/N 30dB 98 MHz 5.2 dB 2.1 dB 

108 MHz 6.3 dB 2.0 dB 

Selectivity(dB) Input 60dB/-3dB 98 MHz 226kHz 197kHz 
width 

Distortion(%) Input 60dB 98 MHz 1. 20% (Mod. 30%) l. l8%(Mod. 30%) 
1. 25% (Mod.100%) l.80%(Mod.l00~ 

Image Frequency Maximum 108 MHz 31. OdB (at Smax) 30.4dB (at Sq) 
Interference(dB) Sensitivity 

IF Interference (dB) Maximum 88 MHz 40. 3dB (at Smax) 45.2dB (at Sq) 
Sensitivity 

Local Oscillation 88 MHz 2.25 v Same as left 
98 MHz 2.25 v " Stop Voltage(V) 

108 MHz 2.22 v " 
Local Oscillation 88 MHz 135 mV " 
Voltage(mV) 98 MHz 135 mV II 

108 MHz llO mV II 

Large Input Chara- No abnormality at lOOdB input II 

cteristic in the range of 88 to 108MHz 

3dB limiting 98 MHz 28.7 dB 11.2 dB 

Remarks Voltage gain in audio section (f=400Hz) 54dB 
Standard output (Sohm load) 

Smax,Sq,lmage Frequency 
m Interference - f Characteristic 
~~~---~~-~~-~~~.....,....-~ 

>. Common base, IF : 3 stages 
g•• 32 Image frequency interference (at Smax) 
4> Cl.I ' -

" u tl' i:: 
~ e 3) 
r.. QJ .., 
~~ 8'---+---+----+---+----+----+-----+ 

"' ., 
~ s 6 

m4>---+----+----+--­
~ 

I Of----+------t---+--t----t----:,.....---1 
tl' 

{/) 

~2 

~4'=7----~---=--~-~=--------0"7---=*"o-~ 
84 88 96 100 112 

Frequency,f - MHz 

50mW 

Sq, Image Frequency 
Interference - f Characteristic 

m~ I >. ~ Common base, IF : 4 stages J 
u I I • 
~ ~ 32 1- Image frequency interference (at Sq) 

g' ~ -i---._ 
&! ~ :llr---+---+----+--t------r---ol--~ .., 
QJ"' 
"'QJ 

~ ~ 28 r---r---c---r----i--+----+---1 
HH 

Frequency,f - MHz 
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5 .... 
"" .. Cl) 
..... ti> ...... .... "" u ..... 
rn o 
0 :> 
..... <: 
.. 0 
U·..< 

St 
u.~ 
:'§~ 

;:;>e ~across 
·c: I llllf-'---F=,..,..= ..... i.. 
u 
rn ~tlUJf----1---+--t---t--~...._::=-r---, 
rn'" 
0"" 

2SC930 

~cl IAAJ\,-,---88.,,\,--~9±2-~!---~--=-f~--o-h---,,!112 
~ :> Frequency , f - MHz 

Sample Application Circuit 2: FM tuner 
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2SC 930 
( IE=1.0mA) 

Enameled wire 
Antenna coil 

RF coil 

IF Trap coil 
osc coil 

IFTl 

* Bias resistor 

hFE c 

RBl 47k 

RF : Conunon base 

__ ____..___...__~ 

15188AM 

0.6¢ 
?turns : 5turns 
5¢ air-core, bifilar winding 
4turns 
tap : lT from GND side 
121/2turns, air-core 
3turns 
tap : lT from GND side 
14turns : 2turns 
(S-125) 
Qo=70 

D E 

5lk 56k ohm 

RB2 180k 240k 270k ohm 

Variable capacitor Cmin 4.5pF Cmax 24.5pF 

' 

11~720 · ~ Ii ,, 
II 



Table of Receiver Test Results 

Test Item Test Condi ti on 

Maximum Sensi ti vi ty Mod. 30% 
Smax 400Hz 

Usable Sensitivity 
S/N 30dB Sq 

Selectivity (dB) 
Input 60dB/ 
-3dB 

Input 60dB 

Distortion (%) Mod. 30% 
Input 60dB 
Mod. 100% 

Image Frequency Maximum 
Interference (dB) Sensitivity 

IF Interference (dB) Maximum 
Sensitivity 

Local Oscillation 
Stop Voltage (V) 

Local Oscillation 
Voltage (mV) 

Large Input Chara-
cteristic 

3dB Limiting 

Remarks Voltage gain in audio 
Standard output (Sohm 

Smax,Sq, Image Frequency 
:.. ~ Interference - f characteristic 
U I J6 fil ., Common base, IF: 3 st?es 

~ ~ 34t- -t Image frequency~ 
t! " Interference (at Smaxl 
~ 32 I ----r------T----j .. " "' .. ~ 1;; 14 f---+----+----+--+---+-----+----+ 

HH 

Frequency,f - Hz 

2SC930 

Test Frequency IF : 3 Stages IF : 4 Stages 

88 MHz 1.2 dB 
98 MHz 1.5 dB 

108 MHz 1. 7 dB 

88 MHz 11.8 dB 8.9 dB 
98 MHz 11.0 dB 8.5 dB 

108 MHz 10.1 dB 8.7 dB 

98 MHz 235kHz 180kHz 

98 MHz 1.00 % 1.20 % 

98 MHz 1.03 % 2.07 % 

108 MHz 33.9dl?{At SmaK) 33. ldB (At Sq) 

88 MHz 72.3dB'.AtSmeiJQ 70. 9dB (At Sq) 

88 MHz 2.41 v Same as above 
98 MHz 2.42 v II 

108 MHz 2.48 v II 

88 MHz 117 mV II 

98 MHz 120 mV II 

108 MHz 100 mV II 

No abnormality at lOOdB input 
II 

in the range of 88 to 108MHz 

98 MHz 29.7 dB 18.0 dB 

section (f=400MHz) 54dB 
load) 50mW 

Sq, Image Frequency 
Interference - f CharacteristiC 

~ 36~-----.-~----.----.---, 
(;' 1 Common base,IF :. 4 sta9es I 
c Image frequency 
~ ~ 34 interference (at Sq) -r------1 
tl' c 
~ ~ I __.+----
µ, ~ 32r-----t....----+--1_+-----r-----t--t------j .. " "'Q) "' ... 
~ ~30+---+-----r----t--i-----r-------r----+ 

10 

"' - Sq _....+-"" I 8 

tl' 
Ul 

6 
84 88 92 96 100 104 108 l12 

Frequency,f - MHz 
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2SC930 

~ 
I 
u 

'>'8 
Q) 

g' 
.... .... 

t----t---+--+---+---,___-+-----ja::o g 
Local oscillation injection 

f----1""-.!15".:_·(across coil) voltage Vose 

Frequency,£ - Milz 

Sample Application Circuit 3: FM/AM IF circuit +AM converter 
FM IF : 3 stages 

2sc92!f 15188AM 2SC930 D 15188AM 2SC930c 15188AM 15188FM x 2 
C.D (1.SmA) 

0,i·;;i 
R 

I 
1,1~ ---~..,oz 

II ~ 10I< 

* 
FM mode 
AM mode 

-B 
FM Tuner 

Emitter current 
1.5 mA 
0.5 mA 

Collector volta e 
3.2 v 
4.4 v 

I 

(Note) Semifixed resistor of lOOkohm is adjusted so that emitter current of 
2SC930 at the 3rd stage becomes l.5mA. 

260 

Variable capac~tor PVC-2FXG AM 5 to 13lpF 
FM 4.5 to 24.5pF 

R* is selected so that 0.4 to 0.5mA is obtained. 

hFE C D E 

R** 510kohm 750kohm l.3Mohm 



2SC930 

Sample Application Circuit 4 : FM/AM IF circuit+ AM converter 
FM IF : 4 stages 

AGC PUT 

-B(FM) 

2SC929cp 
(IE:1.7mA) 

18k 

2SC930 C.O.E 

AM Characteristic 

2SC930c 
(IE=1.SmA) 

2SC930o 1S188AM 2SC930co 
0E=1.SmA) ( IE=l.SmA) 

15188FMx 2 

-5.0V 
--r~~~~~~~---o 

(Note) Semifixed resistor of lOOkohm is adjusted so that emitter 
current of 2SC'l 30 at the 3rd stage becomes 1. SmA. 
Variable capacitor PVC-2FXG 1\M 5 to 13lpF 

FM 4.5 to 24.SpF 
R* is selected so that 0.4 to O.SmA is obtained. 

Table of Receiver Test Results 

Test Item Test Condition Test Frequency IF : 2 Stages 

Maximum Sensitivity Detection output 600 kHz 37 dB/m 
lOOmV 1000 kHz 36 dB/m dB/m 

1400 kHz 35 dB/m 

Usable Sensitivity 600 kHz 40 dB/m 
S/N=20dB 1000 kHz 40.5 dB/m dB/m 

1400 kHz 41.5 dB/m 

41.0 dB 
S/N (dB) Input 60dB/m 39.0 dB 

39.0 dB 

Distortion (%) Input=60dB/m 1. 4% (Mod. 30%) 25%(Mod.80%) 
Input=l26dB/m 3.5%(Mod.30%) 10%(Mod.80%) 

Selectivity(dB) Input=36dB/m 
1000 kHz 20 dB 

±10 kHz 23 dB 

Difference between 

AGC-FOM input=l26dB/m and in-
78 dB 

put for output of lOdB 
down 

Image frequency in- Maximum Sensi ti vi ty 1400 kHz 46 dB 
terference (dB) 

IF Interference (dB) Maximum Sensitivity 600 kHz 38 dB 

Local Oscillation 600 kHz 2.1 v 
1000 kHz 2.1 v Stop Voltage (V) 
1400 kHz 2.1 v 
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Test Im tern Test Cindi tion Test Frequency IF :2 Stages 

Local Oscillation 
Voltage (mV) 

Smax· ,Sq,S/NV0 sc.Image frequency 

0 

600 kHz 78 mV 
1000 kHz 85 mV 
1400 kHz 90 mV 

AM Characteristic 

Spurious· Response Frequency Characteristic 

f~ 1.4~z 

~10 g+-1----+---+------1-~+---+------I-----+ 

" I 20 . &1-~-~-+---+---t--+---+-----+----< 

... ~ 

~ 30 ~t- ... rti. r-

rn 40 "'t- °' --H<c--+---;--+-+-+-t-r."~-t----< 
& .~ m 

!I:> ~ ... 

& 
Eill---+--++-<-++-l--li--1---+-f-+-+---+-+-l-+--+-+~F=l--l 

70 t---+-+t-+-++-+-+-+--<-t-+-J--+-t-+-t--t-t-+1-t--1 
IDC1---~~~-+4~~61---1---~8~~101---~~~~~,~4~~~ 

Frequency,{ - MHz 

Selectivity Characteristic 

~ 81------1,_.,,>-+---+---+--+--+--l----t-

a 
ft121------l~-+--+-+--+--+--l--
... 
~ 161-----1'--+r+---+---+--+--+--t-

I 
lO Input 60dB 

"9301---~~-="~-,',,--~70~~80,._~,__--,o~~~-,-::~ 

Input -

Transformer Specifications 
AM bar antenna 

rr:lA 
Collector ~3 ::[-4:~ _ ii Base 

Battery 2 11 
1 11 6 Bias 

CN II 

262 

Frequency,f - Hz 

Core 
Wire material 
Lead wire 

180 x 10¢(blue) 
10/0.08(USSC) 
10/0.12 (PVC) 
Ll solenoid 40turns 
L2 space 73turns 
L3 solenoid 9turns 

Inductance 60uH±5\ or more variable 
No-load Q 160min/796kHz 
Vari a.:> le capacitor 5 to 13loF (both ANT and OSC) 

Qo 1 to 3 2.to 3 4 to 6 Tuning capacitance 
F-11 (black) 
F-12(purple) 
F-2l(orange) 
F-22(orange) 
F-23(orange) 
A-11 (yellow) 
A-12(white) 
A-13 (black) 

80 15turns 4turns lturns 40pF 
80 15 
70±15\ 
70±15% 
70±15% 
70 

100 
100 

7 
7 
7 

116 
116 
144 

4 l 
3 l 
3 1 
3 1 

28 7 
28 9 

101 

F-13(pink) 2to3 5turns, 2to4 121/2turns, 
F-14 (blue) 1 to 2 ?turns, 2 to 3 7turns, 

Tuning capacitance: SOpF,Qo=lOS±I~~ 

40 
180±20 
180±20 
180±20 
200 
200 
200 

1 to 4 4l/2turns 
4 to 6 1l/2turns 



2SC930 

FND 3 4 a 1!co11ector 1, 

A-14 (red) 1 to 3 96turns, 2 to 3 2turns, 4 to 5 Sturns 
Inductance 360uH±B\ 

Base :1 
11 Battery 

Qo 100±20\/796kHz 

vc 11 

Audio frequency circuit used in test 

Tl 

T2 

0 

~ -4 

~ 
~ -6 

-10 
3 

Turn ratio 1 - 2 : 3 - 5 = 2k : lk 
DC resistance 1 - 2 140 to 185 ohm 

3 - 5 85 to 113 ohm 

Turn radio 1 - 3 : 4 - 5 = 150 ohm : 8 ohm 
DC resistance 1 - 3 11. 6ohm±l5% 

4-5 0.8lohm±l5% 

Frequency Response in AF Section 

I N 
'\ 
~ 
\ I 

OdB : PG=8'dB 
f=400HZ 

100 2 3 s • 1k 2 3 s 'IOlc 2 

Frequency,f - Hz 
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2003A 

NPN Epitaxial Planar 
Silicon Transistors 

Very Low Noise Amp Applications 

@431C 

The 2SC1570, 1571, 15711 are developed as very low-noise transistors and are 
especially suited for use in equalizer first stage of high-grade type stereo 
sets. 

Absolute Maxi.Ima Ratings at 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 

Ta=25°C 
VCBO 
VCEO 
VEBO 
Ic 
Pc 
Tj 

2SC1570 
55 
50 

2SC1571 
40 
35 

2SC1571L 
40 

unit 
v 
v 
v 

Allowable Power Dissipation 
Junction Temperature 
Storage Temperature Tstg 

5 
100 
200 
125 

-55 to +150 

35 

Electrical Characteristics at Ta=25°C min 
Collector Cutoff Current IcBO VcB=18V,IE=O 
Emitter Cutoff Current !EBO VEB=3V,Ic=0 
DC Current Gain hFEI VcE=6V,Ic=1mA 160* 
Gain Bandwidth Product fT VcE=6V,Ic=1mA 
Output Capacitance c0 b VcB=6V,f=1MHz 
C-E Saturation Voltage VcE(sat) Ic=50mA,IB=5mA 
Base to Emitter Voltage VBE VcE=2V,Ic=1mA 
C-B Breakdown Voltage V(BR)CBO Ic=10uA,I~=0 [C1570] 55 

n [C1571,1571L] 40 
C-E Breakdown Voltage V(BR)CEO Ic=1mA,RBE=<Xl [C1570] 50 

n n [C1571,1571L] 35 
E-B Breakdown Voltage V(BR)EBO IE=10uA,Ic=O 5 
Noise Voltage at test circuit [C1570,1571] 

Vcc=30V,Ic=1mA [C1571L] 
Rg=56kohm,VG=77dB 

(at 1kHz) 
Noise Peak Level 11 " [C1570,1571] 

n n [C1571L] 
*The 2SC1570,1571,1571L are classified by 1mA hFE as follows: 

1160 F 320 I 280 G 560 480 H 960 I 
Noise Test Circuit Case Outline 2003A 

(unit:mm) 

mA 
mW 
OC 
OC 

typ max unit 
0.1 uA 
0.1 uA 
960* 

100 MHz 
3 pF 

0.5 v 
0.58 0.80 v 

v 
v 
v 
v 
v 

40 mV 
65 mV 

280 mV 
450 mV 

T.U.T. amp Filter ~ircuit m::f;,,A~ tful·;/1 
k- ~.o--!--= 14.o ------I 4.o-l 

JEDEC: T0-92 B. Base 
Ell\J : SC-43 c. Collector 
SANYO: NP E. Emitter 

3185KI,TS No.431-1/3 
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2SC1570,1571,1571L 

~ 
I Sll----+---:...+"""--+--=~--"'9---;~, 

u 
H 

l>l 
t&. 

40. 

!! 20 25 30 ~ 

Collector to Emitter Voltage,VcE - V 

hfE - le 
3.--~~~~~--r'-=..--...-T--.---.--r--r---. 

2$01570, 71, 71L 
2 Vo~=6Vt-+-+--+-+-J-t--+--+-+-+--l 

.<: 
.:•ax>t-+--+-t-t-l---+----1-+-+-+--+-+--+--I 
..... 
"' t!l 

·11--+--+-t-->1 oo·c ~, -+-+--+--+--4--+----1__. 

~ 1-1-...l--l-+"";"]!~srr~c~T-rt~~ 
t ::;... -3J°C ~ 
~ 2 'I~\ 

tOOt--+--+-t-1-t---t---i-+--+-+--+~Lif-'-~ 

''l--+--+-t-1-1---t-----!-+-+-+---l--t--l---I 

3 s 1•0 2 3 s 10 2 3 s la> 2 3 s llllXl 
Collector Current,Ic - mA 

fT - Ic 
NICO) :c 7 2SOl570,71 1 71L VCF,=6V 
x 

s:: 
~ 3 571.0 3 5710 
t!l 

2 3 5 7100 

Collector Current.le - mA 

cob- Vcs 
<:L.- .. ' .. ': 

2$01570 1 71, 71L 
f=IMHZ· t&. 

Q. 

I 10 

.0 
0 

o_ 
ell 
C) 
c: .. "' +> ..... 
C) 1!---
"' Q. 

"' u 
~ 1.0 1---1---+----l--+--+---+--+--t---+--i--; 
Q. 
+> 
6 

71---+-+--lt---+--+--+--+--t---+----!--; 

5r - 1.0 ,- 5 10 ! 
Collector to Base Voltage,VcB - V 

Ic - VcE 
!iO 

r--_ef-#L ,~ v 2SOI 570, 71, 71 L 
< a 

·~ u 
H 

t--~tv-
~ 

100 

~ 30 
ell ... .. 

& ~ 
l/L 

" u 20 
... 
0 ..., 
C) 

~10 .... 
0 
u 

~ 
~ 

~ 
7L. 

_zi; 

~ 
_'l(] 

~ 

10 
..:ii 

0 0 02 0.4 06 o.a Ul 
Collector to Emitter Voltage,VcE - V 

le - VsE 
?O.----...-~-~--...--r--r---r--.--..--., 

< 
2SOI 570, 71, 71 L 

a liOi---;---r--r--;---.--..----,.-..,....-..----, 
I 

~ !iOt---+--+-···· -----i--- ----r----1r-.--..--r----. 

+>• 
~ ~r---t--t---t----+--t--t----t-;-t--t---1 .. ... 

i8 30.----;----t- -- --+--·--r--..---.--.---;-----.--, 
... 
0 
~ 20r--;---r ----i-- - -----.---.---.-1~ ,-.--___,,.--...., 

cJ 10 r--t-----r--- lj_ 
u lL 

0 0~~ ...... -:'~~i~'--~o~.4:--....... --:0~.6'---'-~o.a~-..__-:-'1.o 

Base to Emitter VoltageJVBE - V 

2801570, 71, 71L 

~ m t---J+-_J+---+--r--t--T----t-----1 
u Vom=6V 

H 
iS>r--i----;---;-p~_;--i--~t;~-_-p-,-----t---i 

ell ~ N ~ 
t a> 1---+--+--, .--.-----.--- I o---r---< 

" u 

5·~1---+--+---t---t---t----tt---t----+---i ..., 
C) 
ell 

~ 20t--+--+---+--t--t---,t+---tt----+---1 

8
0 Y ~.L 

02 0.4 0.6 O.B 1.0 

.,.,,. 

<IX> u 

"" s:: 
0 ..... 
+>' 
"' Q. ..... 
"' "' ..... 
t:> 
... 
0 
+> 
CJ 
ell .... .... 
0 
u 

1!i0 

m 

!iO 

0 
0 

Base to Emitter Voltage,VBE - V 
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2010A 2013 2012 
PNP Triple Diffused Planar 

Silicon Transistors 

TV Chroma Output, Video Output, 
Sound Output Applications 

@429C 

These 2SC1755,1756,1757 are different only from their packages. 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 

VcBO 
VCEO 
VEBO 
re 
icp 
Pc 
Pc 
Tj 
Tstg 

Ta=25°C 

Junction Temperature 
Storage Temperature 

Tc=25°C 

-40 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Bandwidth Product 
Output Capacitance 
C-E Saturation Voltage 

IcBO VcB=200V,IE=O 
rEBO VEB=5V,Ic=O 
hFE VcE=lOV,Ic=lOmA 
fT VCE=30V,Ic=l0mA 
Cob VcB=50V,f=lMHz 
VcE(sat) Ic=50mA,IB=5mA 

* The 2SC1755,1756, 1757 are classified as follows. 

140 c 80 I 60 D 120 I 100 E 2001 

unit 
300 v 
300 v 

7 v 
200 mA 
700 mA 
1.2 w 

15 w 
150 oc 

to +150 oc 

min typ max 
0.1 
0.1 

40* 200* 
50 

5.3 
2.0 

2SC1757 

3185MY,TS No.429-1/2 
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2SC1755,1756,1757 
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2010A 

NPN Epitaxial Planar 
Silicon Transistor 

27MHz High Frequency Power Amp 
Applications 

®462C 

Absolute Haxi111m Ratings at Ta=25°C 
Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcER 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Collector Dissipation Pc 

Junction Temperature 
Storage Temperature 

Tj 
Tstg 

unit 
80 v 
75 v 

5 v 
3 A 
5 A 

1.2 w 
10 w 

150 OC 
-55 to +150 °c 

Electrical Characteristics Characteristics at Ta=25°C min typ max unit 
Collector Cutoff Current IcBO VcB=40V,IE=O 
Emitter Cutoff Current IEBO VEB=4V,Ic=O 
DC Current Gain hFE• VcE::;:5V ,Ic=0.5A 
Gain Bandwidth Product fT VcE=10V,Ic=0.1A 
Output Capacitance c0 b VcB=10V,f=1MHz 
C-E Saturation Voltage VcE(sat) Ic=1A,IB=0.1A 
B-E Saturation Voltage VBE(sat) Ic=1A,IB=0.1A 
C-B Saturat~on Voltage V(BR)CBO Ic=100uA,IB=O 
C-E Saturation Voltage V(BR)CER Ic=1mA,RBE=150ohm 
E-B Saturation Voltage V(BR)EBO IE=100uA,Ic=0 
[At specified test circuit] 
Output Power Po Vcc=12V,f=27MHz,Pi=0.2W 
Power Efficiency n 

* The 2SC2078 is classified by 0.5A hFE as follows: 
j25 B 50 I 40 c 80 I 60 D 120 100 E 200J 

25* 
100 

80 
75 

5 

4.0 
60 

Case Outline 2010A 
(unit:mm) 

150 
45 

0.15 
0.9 

~15·1---r-14.01 .. 

lltt o~~ t:!I~ 

10 
10 

200* 

60 
0.6 
1.2 

2.1 

-r-r-~ I • 

~q~· L E: Emitter 
J I kL C1 Collector 

"? 18•0~ B1 Base 
~ JEDEC1 T0-220AB 

al ~ 10 00 100 tal Eil\.J 1 SC-46 
Ambient Temperature,Ta - °C 

uA 
uA 

MHz 
pF 
v 
v 
v 
v 
v 

w 
% 

3145KI/2274ki No.462-1/3 
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2SC2078 

2SC2078 27MHz Output Power Test Circuit 

< 

Coil data L1: 0.3mm tinned wire, 9~ 4T 
L2: 0.6mm tinned wire, 9~ 4T 
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Collector Current,Ic - mA 
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I 
2003A 

NPN Epitaxial Planar 
Silicon Transistor 

AM RF Amp, Converter Applications 

Cf;l374E 

Features 
• Highly resistant to dielectric breakdown and suited for car use • 
• Good spurious characteristic due to low fT • 
• Small noise figure. 

Abso1ute Maximum Ratings at Ta=25°C 
Collector to Base Voltage VCBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Collector Dissipation Pc 
Junction Temperature Tj 
Storage Temperature Tstg 

30 
20 

5 
30 

250 
125 

-55 to +125 

unit 
v 
v 
v 

mA 
mW 
OC 
OC 

E1ectrica1 Characteristics at Ta=25°C min typ max unit 
Collector Cutoff Current IcBO VcB=10V,IE=O 
Emitter Cutoff Current IEBO VEB=4V,Ic=O 
C-B Breakdown Voltage v(BR)CBO Ic=10uA,IE=O 
C-E Breakdown Voltage v(BR)CEO Ic=1mA,RBE=cx:i 
E-B Breakdown Voltage v(BR)EBO IE=10uA,Ic=O 
DC Current Gain hFE VcE=6V,Ic=1mA 
Gain Bandwidth Product fT VcE=6V,Ic=1mA 
Reverse Transfer Capacitance ere VcB=6V,f=1MHz 
C-B Time Constant rbb'Cc VcE=6V,Ic=1mA,f=31.9MHz 
C-E Saturation Voltage VcE(sat) Ic=10mA,IB=1mA 
Noise Figure NF Vcw=10V,Ic=0.5mA, 

f= 55kHz,Rg=1kohm 

• The 2SC2210 is classifed by 1mA hFE as follows: 

I 4o c ao I 60 D 120 I 100 E 200 I 160 F 320 I 

Case Outline 2003A 
(unit:mm) 

JEDEC: T0-92 
EIAJ : SC-43 
SANYO: NP 

30 
20 

5 
40 
50 

0 .1 uA 
0.1 uA 

v 
v 
v 

320 
90 170 MHz 

3.5 4.5 pF 
25 50 ps 

0.4 v 
2.0 dB 

B. Base 
c. Collector 
E. Emitter 

3145MY,TS.No.374-1/4 

272 



le - VcE 
50 

~ ---
40 ,' 

OJ...--'-~.__.,~...__.~..._~._~IB~===O"===' 
0 2 4 6 8 
Colleotor to Emitter Voltage,VcE 

10 
- v 

: ,..__V_c_E-+--6-V+--1---:T~ 1'1-'-·--+--<--l 
-- --- --, 

5>----1-----<>---+-l---+----+-+--+--+--I 

3 1~.0-----~31---'-5_7.._~w--~2-+--~5__,,7__,100 
Collector Current,Ic - mA 

2 ....... .....,,,......,.--,--c_r,e...,·..,.Ve=B~,_-,--,--,-, 
IEJ=O 

o f=IMHz ... 
0 

;10 l---+--+--+--+--+-+-+--1---+-+-+--+ 
0 

~ .L 

~ -r-+......_ I 
~ 51---+--+-+I--.....,-'l'--+-+-+--1---+-+-+--+ 
~ ~ 
u i'k 
... 31---+--+-+--+-+-+--+--""-<NI---+-+-+--+ 
~ 
~ <---+--+- - -~ ~ 
t:: 
<I) 

~ 1 0.1 2 3 5 1.0 2 3 5 10 2 5 100 
;:; Collector to Base Voltage, VcB - V 
p;; 

.; :s 300 
~ B 

Pc - Ta 

~ I 2501-----~-+--+---+---+--+---1 
"'°u ~ ~"" II) .... 

~ 200>----+---+D.~~--+--I----+---+--

~ 150 f----+---+--+-~..._-1----+,--+---1 

~ 1001----+---+--+---+'"<-~--l--+---I 

D 501---+---+--l----+---+,.._-+---I 

~ ~ 
~ 00>----+20--4'l+---60+--~(J)---+100--1~~..._-1~40 

Ambient Temperature,Ta - 0 c 

2SC2210 

100 VcE=6V 
I--- -- -·-

< a>f---+---~--+--+---- ·--+--+-l---+---1--' 

"' I--- -·-+··-1---+-+----<l---H-+--+--

,_.rQso1---+-+--1---+--l----j---11---1----1---1 

.... 
<:l ., f-------+·-···+-··-C----l--+---1---l----i--~ 

t 40'----'--.I.-- -··· 

"' u ., f---+----+---l---+--1----l---+--"----+---

J 201---- --

;100 

<:l ..... 
OS 

<!> 

.... 
<:l ., ... ... 
"' u 
u 
Q 

5 

2 

0.2 0.4 0.6 0.8 1.0 

Base to Emitter Voltage,VBE - V 

hFE - le 
VcEJ=6V 

I 
! -

i--

I 

' 

I i 

t T 
I l J l 

2 3 

- mA 
5 100 

§> IT T 
~ ~ ~ i-+-- -+-T-. - e---+ -

-+---+--+-! 

~ ~ ! I ! ' 
Cl] ~ 0.1 l---+-+-+---+-+rr-+-+-1---+--+-+--.4--+-j 

~ ; l -~ -·- H-1-- e---+ l ::J,, 
......... tlO 1 I I I V'1 "/ 
B ~ k::j-- Ic/Is-20 . ~ ,~ I--+-< 

~~ I T 101) ~/ 
- I j7 ~ 

5 .J-1 --.l.--l--l----1---.1.-1 
... 
0 .... 
0 
<I) 

..... ..... 
0 
u 

<I) 

~ 
0 .... 
... 
0 .... 
0 
<I) ..... ..... 
0 
u 

I 

1 - i I 
0·01 0.1 2 3 5 1.0 2 3 5 1) 2 3 

Collector Current,Ic 
5 100 23 

- mA 

rbb' Cc - le 
VcE=6V 
f=31.9MHz 

0100 l---~+--+-+-+--+-1---+-+--+--+---< 
u 

5"---1.--.!---J,.-J,.-+---J.~I--+-+--"--+--< 
0.1 3 5 7 1.0 2 3 5 7 tl 

Collector Current,Ic - mA 

273 



2SC2210 

Y;e - le 
,l!! 10 VCE =6V 
~ 

8
,_1--_--_----+i--------1+-+-----_+-+------+-------===+-0-7_L1-tv~-r= 1MHz 

m ... 
0. 

80 
Q) 
..... 
o. 

8l 
Q) 
() 
Q 
OS .... ..... 

fiJ 
() ., 
0. 

~ _1. --~~~-:L___~-+----+---t-~ 
i6J----+- ~ l/"'"--,<~--+--+---+--+---l' 
~ 41-----+--=-"""""""'"'k:+-'~ ---+--+----+---1----IW ., 

t.J 
:l - ~ 
i21----+--+---+-- -~-•---+-----<3) i 
.!:I I----+--+--+--+-- H 

o,,,____,. __ ,,.._ ____ 1~0---..---ro1---.--..-10-o 

Collector Current,Ic - mA 

Yfe - le 

:: 
;., 
i'oo t---+----1--+---+-----+---+--~'llXD~ 
; ~ 
..... .... ..... 

! 
s. 
:: 
Ill ; 
l: 

Q) 

~ 
.Q 

l 10 l.-----lf----->---K-----+----+---,!----,/100 "" 
s. 5 1.0 
~ Collector Current,Ic - mA 

8 

.l!! 7 
0 
.>I 

I 6 
Q) 

f 5 

Q) 
CJ 4 
~ 
t; 3 
..... 
Ill c: 2 

.... 
:;s 1 
0. 
Q 

Ho 

10 

~ 
.>I 
I 8 

Q) 
..... 
s. 

l 
' 

l 
0 2 4 
Collector 

T 

Yie - VeE 
Ic- lmA 
f= IMHz 

Cie 

--j rie 

10 ra 
8) I 

Q) 
..... 50 a. 
Q) 

II) g ., 
.... 
..... 
~ 
~ 
u 
.... 
:;s 
0. 
Q 
H 

6 8 1012 1416 
to Emitter Voltage,VcE - V 

Yie - f 
VcE=6V ~ 

-----le= lmA 80 I 
Q) 

10 c: 
--+--+---+--+ 6() Q) Cie 0 

!=t=+==:+=:i:::::t:::t:=t===t::::t----l50~ ..... ..... 
-f---f---t---+----+--~ ~ 

..,· 6 1-----+---+--

~ ..... 
Ill 4 ..... 
Ill 

t=t:=t:=-::j--~,,._~L--1 ~ 

~ 
.... 2 :;s 
0. 
Q 
H 

0 3 5 7 1.0 5 7 10 
Frequency,f - MHz 

274 

t.J 

..... 
[ 
Q 

H 

Yoe - le 
m r---r--r--r----'r---.--.--r--.v~c-E~-=°'"6V,,..., 

~ Jr----1---+---+-----+-+---+-+--f= IMHZ ra 
~ ls: I 

Q) 1' 8-
f I °" c:> 

GI "l ;.n t 
Q ~& c 
;100 l----+-+--+---+---1-~,...._-l---+-~,-~+-~10~ 
.., "t-,..A .,... 
"'7 ~ 7 ~ i 51----t--t-- Coe --l._.--=--"i"=-f-"~-~+--115 ~ 
~ u 
..... .... 
[ l [ 

..... .... 
c5 10 1.cc5 

0.1 3 5 10 T 10 
Collector Current,Ic - mA 

Yfe - VeE 
I 50r--r----,---,--r----,--,---I-c---lmA--1 

!: l---+----+----+---1-+-1--+----+-f = l MHz 

..,· ll)r--- ---+--- I Yfe I ---+---+----t---

~ ~ .... ~ 
+> 301---+---+----+-----+---l--+---+---~ I 

~ :!il f-- --t--- t- - ----+--+--+-------<500 :: 
I S 

~ l!l1---+---+--- lllre 1------t----+----t----ifjOO ~ 

"' -- ----+-- :m ~ 
~ .:;i l: 10 - 1---- -- m ~ 

~ t---+---+----+-----+---1--+---+---~100 :l 
~ 0 0 2 4 6 8 10 12 14 16° "" 

~ Collector to Emitter Voltage,VcE - V 

Yoe - VeE 
a2so1r---r--.---,-~"--r----.--.--~--. 
~ Ic-lmA 
.>I 1---+--+----+---+--+--c-- f= IMHz ~ 

~ 2001----l----t---J--+~ 1 __ ...,/""-----1---1 Q) 

e ;,,t g 
Q) rs:] P'" 6 ; 
g L g 
~ 1501-----t ~ 5 ~ 
'oJ v ~L_ 4~ 
~ I ---, ~ ~ 
.... 100~- 3t.J 
:;s I , +> 

fr 2& c5 .... 
50 1.5 

0 2 4 6 8 10 12 14 16 
Collector to Emitter Voltage,VcE - V 

Yoe - f 
a150.---r-,--.---,----,--,__,.--,,----,--,--,,6 

~ ra 
.>I 

I 125f---t-- --jf----+-1-----+---+-+---+---+----<'5 I 
0 oe <11 

Q) 0 

~ 100f--+- ---+-----r-1----1+-""'-+....!:::-l---+---+--t' ~ 
g ~ ~ 
~~ l 3~ ~ C) ..... ., 
~ ----t--12~ 
~ 50 I u 
., I ., 
[ 251---+--+-t----t-----+--+-+--tl---+---+--i• [ Bl!, VCE=6V B 

re= tmA o 
O:r 5 1.0 5 7 10 2 J 

Frequency,f - MHz 



'a ., 
I 

QI ::'!IJ 
QI 
Cl 

:; "° .., .., 
El 30 
::ii 

~ 20 
Ill 

f tO ... 
~ E o 
0 
r.. 

Yfe - f 

3 1.0 10 
Frequency,f - MHz 

2SC2210 

10 
NF - le 

VCE-6V VcE-IOV 
Ic= lmA t=455kHz 

j/ 
7 

17 

!7 y 

2 5 : 0 
0.1 1.0 10 

Collector Current,Ic - mA 

275 



2006A 

NPN Triple Diffused Planar 
Silicon Transistors 

TV Video Output Applications 

®6658 

The 2SC2228A is designed for color TV chroma output use; and the 2SC2228Y is 
designed for B/W TV video output use. 

Absolute Hax~ Ratings at Ta=25°C 2SC2228A 2SC2228Y unit 
Collector to Base Voltage VCBO 200 160 v 
Collector to Emitter Voltage VCEO 200 160 v 
Emitter to Base Voltage VEBO 5 v 
Collector·Current Ic 50 mA 
Peak Collector Current icp 100 mA 
Collector Dissipation Pc 900 mW 
Junction Temperature Tj 150 OC 
Storage Temperature Tstg -55 to +150 OC 

Electrical Characteristics at Ta=25°C min typ max unit 
Collector Cutoff Current ICBO VcB=200V,IE=O [2SC2228A] 

VcB=160V,IE=O [2SC2228Y] 
VEB=5V,Ic=0 
VcE=10V,Ic=10mA 
VcE=30V,Ic=10mA 
VcB=10V,f=1MHz 
Ic=20mA,IB=2mA 
Ic=20mA,IB=2mA 

1.0 uA 
1. 0 uA 
1.0 uA 
320* 

Emitter Cutoff Current 
DC Current Gain 
Gain Bandwidth Product 
Output Capacitance 
C-E Saturation Voltage 
B-E Saturation Voltage 

40* 
50 MHz 

4.0 pF 
0.6 v 
1.0 v 

* The 2SC2228A is usable in C, D, E ranks and the 2SC2228Y is usable in C, D, 
E, F ranks which are classified by 10mA hFE as follows: 

140 C 80 I 60 D 120 I 100 E 2DO I 160 F 320! 

276 

Case Outline 2006A 
(unit:mm) A 0.5 
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SANYO:MP 

B: Base 
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E: Emitter 

3195MY,TS No.665-1/3 



2SC2228A, 2228Y 

Io' 0 
o~~~...__..~ ............. ~ ............. ....!2...__~~--~ 

0 1 2 3 4 s 6 7 • 9 10 
Collector to Emitter Voltage,VcE - V 

v 
50 

J.;_ - BE 
VCE:= IOV 

... 
a 

tJ 
H 
.., 30 
c: 
"' ... ... 
8 20 

... 
0 .., 
~ 10 ..... 
0 
tJ 

0 

1 

1 v 
0 0.2 0.4 0.6 0.8 1.0 

Base to Emitter Voltage,VBE - V 

~>1 3.....---..-~~~--..-V~cET(~s~a~t~)~-~I~c~~~~-. 
.., Ic/Is= 10 
~ .., 2t----+---+---+--+-+--+--t-+-+--+--t---+--t--; 
:::S OS 
.., 0) 

~w 
... :}' 1.0 

"' -.., QI 

~~ a.., 
("1 ..... 

0 
o> .., 
... 
0 .., 

v 

~ 0.1 ~..i-+"'"1=r,_.+H-+l--"---1-+-+--+-+++--i 
0 
tJ 

.., "' :a a. 
<> I 

"' c: Cl 
0 tJ 
tJ -

1.0 

3 

2 

Q) ii !! ... 100 

7b--. "' 
Q) 

"' 5~ OS 
l:Q 

0 .., 
3 ... 

0 ., 
Cl 

"' ..... 
..... 
0 IO tJ 

IO 100 
Collector Current,Ic - mA 

rbb'Cc - Ic 
Pulse 

v~---i-.. -iov _j_ 
r-.. v i N 

..., 
~soJ K v 

1.0 IQ IOO 
Collector Current,Ic - mA 

El 7 

I 6 
tJ 

H 

.; ·S 
c: 
Q) 

!:: 4 
:::s 
tJ 3 ... 
0 ., 
Cl 
QI ..... 

..-< I 
0 
tJ 

0 

Ir 

_h 
111. 
II 
'L 
(/ 

II"' 

Ic - VcE 
100:,KA 
9QµA 

iJoµA 
}!JµA 

6oµA 

IoµA 
JoµA 

!Joµ A 

J_OµA 
ToµA 
I 8-0 

0 I 2 3 4 5 6 7 I 
Collector to Emitter Voltage,VCE - V 

2 
hFE - le 

l>llOO 
C<. .c: 

c:-.... 
Ill 
t:J ., 
c: 
Q) ... ... 
:::s 
tJ 

tJ 
<=I 

10 

I 

~ 

3 

2 

7 

1.0 T IO 

Collector Current,Ic -

\ 

100 
mA 

fT - IC 
3,---,-,---,.--,....,....-.-~,--r-J.,.--.--.--P-u-l-s-.e 

Zt----+---+---+--+---+--+-- ' ' -+-------+-+-+---+--i 

>--+-1~~~~,v~c:::i~-=so=v+::~j"-ll~~ 
~IOO ~ IOV ~ 
~ ~ ~ 
~ 7v 

~~ .c: ., .., .... 
3' 

'8 
8l 
c: .... 

31----t-+---+--+-+---t---+-+-+--+-+---+--t--; 

~ 10 ~~-+--.t--'-+-.r--'~~+--.r~,~,____,t--' 
1.0 10 100 

Collector Current,Ic - mA 

3 
Cob - VcB 

f= IMHZ 

2 

7 

!-... 

t--
f'-.t... 

r--t-H 2 ...., 

1.0 
5 3 l.O • . 10 100 

Collector to Base Voltage, Vea - V 

277 



2 

ii 1007 

I S 

u 3 ..... ... c 
f 10 
s. 7 a s 
~ 3 

~ 2 
CD 
::: 1.0 
0 7 

0 s 

278 

2SC2228A, 2228Y 

A S 0 
1 I ~J= cP 

t-fc~· ~~-
!'-.... /JC' ~ "\[\ 

J"-..... Op&I I'\ 

"°"'tZ ~--+--
"""" 

ll 
,.. -r 
~ 1111""5" 
1:1 N :> 

Other than DC operation: ~ [";;! 1 pulse N N 

3 s 7 2 3 s 7 -m-2 3 10 100 

Collector to Emitter Voltage,VcE - V Ambient Temperature,Ta - 0c 



®4930 

2006A 

Chroma Output, 

NPN Triple Diffused Planar 
Silicon Transistor 

Horizontal Deflection Driver Applications 

Small-sized color TV chroma use and B/W TV, color TV horizontal deflection 
driver use. 

Absolute Maximum Ratings at Ta=25°C 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

VCBO 
VCEO 
VEBO 
Ic 
icp 
Pc 
Tj 
Tstg 

Electrical Characteristics at Ta=25°C 

Collector Cut Off Current ICBO VcB=200V,IE=O 
Emitter Cut Off Current IEBO VEB=6V,Ic=O 
DC Current Gain hpE VcE=lOV,Ic=lOmA 
Gain Band Width Product fT VcE=30V,Ic=l0mA 
Output Capacitance cob VcB=lOV,f=lMHz 

-55 to 

C-E Saturation Voltage VcE(sat) 
) Ic=20mA, IB=2mA 

B-E Saturation Voltage VBE(sat) 

* The 2SC2271 is classified by lOmA hFE as follows. 

I 40 c 80 60 D 120 I 100 E 200 I 

Case Outline 2006A 
(unit:mm) 

unit 

300 v 
300 v 

6 v 
100 mA 
300 mA 
900 mW 
150 oc 

+150 oc 

min typ max 
1.0 
1. 0 

40* 200* 
50 

7.5 
0.6 
1.0 

unit 
uA 
uA 

MHz 
pF 
v 
v 

ilJ r ti~~ 
Le.s . ~~s_J t;j 
EIAJ: sc-s1 
SANYO:MP 

B: Base 
C: Collector 
E: Emitter 

3195MY,TS No.493-1/2 
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®465E 

I 
2003A 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

Low Frequency Power Amp Applications 

Features 
High breakdown voltage(VcEo~50/80V). 
High current (Ic=500mA). 
Low saturation voltage. 

) : 2SA984,984K 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage VCBO 
Collector to Emitter Voltage VcEO 

A984,C2274 A984K,C2274K 

Emitter to Base Voltage VEBO 
Collector Current Ic 

Collector Dissipation 
Junction Temperature 
Storage Temperature 

icp 
Pc 
Tj 
Tstg 

Electrical characteristics at Ta=25°C 

(-)60 
(-) 50 

-55 

Collector Cutoff Current IcBO VcB=(-)40V,IE=O 
Emitter Cutoff Current IEBO VEB=(-)4V,Ic=O 

{-) 5 
(-)500 
(-)800 

600 
150 

to +150 

DC Current Gain *hFE(l)VcE=(-)5V,Ic=(-)50mA 
hFE (2) VCE= {-) 5V ,Ic= (-) 400mA,1..pulseJ 

(-)100 
{-)80 

min 

60* 
35 

typ max 
(-)1.0 
(-)l.O 

320* 

unit 
v 
v 
v 
mA 
mA 
mW 
oc 
oc 

unit 
uA 
uA 

G-B Product 
Output Capacitance 

fT VcE=(-)lOV,Ic=(-)lOmA 120 MHz 

C-E Saturation Voltage 

B-E Saturation Voltage 
C-B Breakdown Voltage 

C-E Breakdown Voltage 

E-B Breakdown Voltage 

Cob VcB=(-)lOV,f=lMHz (9) pF 
5 pF 

VcE(sat) (Ic=(-)400mA, 
IB=(-)40mA 

VBE (sat) 
V(BR) CBO 

(-0.25) (-0.6)V 
0.2 0.6 v 

(-)0.9(-)1.2 v 

V (BR) CEO 

V(BR)EBO 

(Ic=(-)10uA( A984,C2274(-)60 
IE=O A984K,C2274K(-)100 

(Ic=(-)lmA ( A984,C2274(-)50 
RBE=open A984K,C2274K(-)80 
IE=(-)lOuA,Ic=O (-) 5 

v 
v 
v 
v 
v 

* The 2SA984,K, 2SC2274,K are classified by 50mA hpE as follows. 

60 D 120 I 100 E 200 I 160 F 3201 

Case Outline 2003A 
(unit:mm) 

2.0 n 0.45 

"'=====I· E=12 
045 ~"' 

5.0---l---.= 14.0---I 

JEDEC: T0-92 
EIAJ : SC-43 
SANYO: NP 

B: Base 
C: Collector 
E: Emitter 

3155MY,TS No.465-1/3 
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2009 

NPN Epitaxial Planar 
Silicon Transistor 

27MHz CB Transceiver Driver Applications 

®4850 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage VCBO 75 
Collector to Emitter Voltage VCER RBE=150ohm 75 
Collector to Emitter Voltage VCEO 45 
Emitter to Base Voltage 
Collector Current 

Collector Dissipation 

Junction Temperature 
Storage Temperature 

Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
DC Current Gain 
Gain Band-width Product 
Output Capacitance 
Output Power 

Collector Efficiency 
C-E Saturation Voltage 
B-E Saturation Voltage 

VEBO 5 
Ic 1.0 
icp 1.5 
Pc 750 

Tc=25°C 5 
Tj 150 
Tstg -55 to +150 

at Ta=25°C 
IcBO VcB=40V,IE=O 
IEBO VEB=4V,Ic=O 
v(BR)CBO Ic=10uA,IE=0 
V(BR)CER Ic=1mA,RBE=150ohm 
v(BR)CEO 1c= 1mA,RBE=co 
v(B~)EBO IE=10uA,Ic=O 
hFE VcE=5V,Ic=500mA 
fr VcE=10V,Ic=50mA 
cob VcB=10V,f=1MHz 
Po Vcc=12V,f=27MHz, 

nc 
VcE(sat) 
VBE(sat) 

Pi=35mW 
at test circuit 
Ic=500mA,IB=50mA 
Ic=500mA,IB=50mA 

• The 2SC2314 is classified by 500mA hFE as follows: 

I 60 D 120 I 100 E 200 I 160 F 320 I 
Collector Efficiency Test Circuit 

Case Outline 2009 
(unit:mm) 

unit 
v 
v 
v 
v 
A 
A 

mW 
w 

OC 
OC 

min 

75 
75 
45 

5 
60* 

180 

1.0 

60 

JEDEC: T0-126 

typ 

250 
15 

1.8 

0.2 
0.9 

max 
1. 0 
1.0 

320* 

25 

o.6 
1.2 

unit 
uA 
uA 
v 
v 
v 
v 

MHz 
pF 
w 

% 
v 
v 

B: Base 
C: Collector 
E: Emitter 

1165MY,TS/No.E148 No.485-1/2 
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2010A 
NPN/PNP Epitaxial Planar 

Silicon Transistors 

High Voltage Switching, 
AF 100W Predriver Applications 

®5440 

( ): 2SA1011 
Maxi••• Ratings at Ta=25°C 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current IcBO 
Emitter Cutoff Current IEB~ 
DC Current Gain hFE 
Gain Bandwidth Product fT 
output Capacitance cob 

-55 

(-)180 
(-)160 

(-)6 
(-)1.5 

(-)3 
25 

150 
to +150 

min 
Vca=C-)120V,IE=O 
VEa=C-)4V,Ic=O 
VcE=(-)5V,Ic=C-)300mA 
VcE=(-)10V,Ic=C-)50mA 
Vca=C-)10V,f:1MHz 

Base to Emitter Voltage 
C-E Saturation Voltage 

VBE VcE=(-)5V,Ic=C-)10mA 
VcE(sat) Ic=C-)500mA,Ia=C-)50mA 

v(BR)CBO Ic=C-)1mA,IE=0 (-)180 
v(BR)CEO Ic=C-)1mA,IBE=co (-)160 

unit 
v 
v 
v 
A 
A 
w 

OC 
OC 

typ max 
(-)10 
(-)10 

200• 
100 
(30) 

23 
(-)1.5 

(-0.5) 
0.3 

C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Turn-ON Time 

v(BR).EBO 1E=(-) 1mA,Ic=O (-)6 
t 0 n at specified Test Circuit (0.29)0.15 
tr ft co.19)0.48 Fall Time 

Storage Time tstg " (0.48)0.81 

• The 2SA1011/2SC2344 are classified by 300mA 17E as follows: 

l6o D 120 100 E 2001 

Swithi.Dg Time Test Circuit 

Jl 
PW=2oµeeo 

20V 

Case Outline 2010A 
(unl.t:mm) 

~15.1--r-1•.01 2.7 

[It! o~:. ~:!; [ 

unit 
uA 
uA 

MHz 
pF 
pF 
v 
v 
v 
v 
v 
v 

usec 
usec 
usec 

~~~ L E: Emitter 
J _ J I ~ C: Collector 

~ r-.--18.0 ___, 

-2v IOI51=-10IB2=rc=o.SA 
(For PNP, polarty is re-versed.) 

- JEDEC: T0-220AB B: Base 

EIJ\J : SC-46 

2265MY,TS No.544-1/3 
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2SC2344/2SA1011 
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I -0.8 <----+--
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t) 
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c 
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::s 
t) 

a -o.s 1----t---+---+-~Oc#-.,_.. ..., 
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"' ::: -0.4 
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t) 

31-1----t-+--+-+---+-+-+-+--+---t-~-+-~--i 

l.1.--'--+--+-__.__.,.__~__, .......... .._....._,._~_..,__.,.__,. 
-001 -0.1 -1 0 

Collector Current,Ic - A 

fT - Ic 
N = :E 
I 

~100 
..; 
0 ::s 
'8 r.. .... 
..Q ..., 
'ti ..... 
:a 
'8 
~ 
c ..... 
~ 

7 

s 

3 

2 

10 

7 

s 

0.001 
(For PNP, minus sign is omitted.) 

-5" 7 0.01 2· 3 .--, Q.1 ~- 3 , 71.0 

Collector Current,Ic - A 

Ic - VcE 
1.0 .---,-----,----,-----:2:::S::::C-:-c23::--4:-:i4 
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t) 
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t) 
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t) 

oo!"---~10,---~.,------:~r_s_=_0n_A...,_-----= 
20 30 l/J 50 

Collector to Emitter Voltage,VcE - V 
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2.4 ,.--------...--~--.--,----.-----, 

2SC2344 

-c Vcs=5v 
I 2.0 r------i-----r----+--r-----i----?ll'r---1 

t) 
H 
~ .. 1.6 1----+----+----+--t----+-,____,~---I 
c 
f 
r.. 1.z r---r----r---r--r-~'H~---r----i a 
a ~er--+----+----+­.., 
~ 
::: Q.4 f----t---+---
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t) 

0.2 ~4 ~6 o.e 1.0 1.2 1.4 
Base to Emitter Voltage,VBE - V 
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hFE - le 
j J_ 2SC2344 

VcE=5V 

~75[C 
21-- +125°C lL 

i--

7 
+25°C ~ 

5 
Tli ~2_5 c 

[] 3 
~ 

~ 
~ ~ 
5 ~ 

3 ~ 

1 : Ml 01 10 
Collector Current,Ic - A 

cob - Vcs 
5 

r.. f- IMHz 
a. 

2 
D 
oom 
.; '-.. 0 c Jr--.. .. .., 

..... 
0 .. a. .. 

10 t) 

..., ' 
r-

::s a. ..., 
5 3 (For PNP, minus sign is omitted.) 

3 s 7 10 7 ·3 5 7 1CO 

Collector to Base Voltage,VCB - V 
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2SC2344 I 2SA l 011 

~: io.-----.-----r--~~v~c~E(~s_a~t~)_-.----r~c~~.,.-----, 
.., 7,,___,__+---+----+---+---+--+----+ Ic/ rs= 1 o 
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-s-...., 0.1 2 ""]" -s--., 1.0 2 

Collector Currant,Ic - A 

A S 0 

3!---<1-...-i.;;,,cP~1--1--L--L--]J.-J. "!-+-
71----+-1rc ~J :S:IS: T ~-+-
t---+-.-"-.....,-+-,~~'i\D~ ~ 

~ 1.0 f----11--+---l--+---1----1""~~ ~ --+-&. ~-+--
.., 71----1--+l---+-+-+-__,<b, ~ ~cg, -1--
5} 5 ':?; \ 
f: 31----l-+--+--+--+--+-- o;.. ;;' -+-"--<--+ a 2>----+-+---+--+--+---1-----+Q'cc j\~-+-+-
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~ 71---1---+---+--+-~--+--l--~1 <P~ 
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21----l-+--+--+--+--+----l-----+--+--++-1-1--1 
(For PNP, minus sign 1a omitted.)'\ 
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Collector to Emitter Voltaga,VcE - V 



@572C 

( ):2SA1016,1016K 

I 
2003A 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

High Voltage, Low----r\loise Amp Applications 

Absolute Maximum Ratings at Ta=25°C 2SA1016,2SC2362 2SA1016K,2SC2362K unit 
Collector to Base Voltage VCBO (-) 120 (-) 150 v 
Collector to Emitter Voltage VCEO (-) 100 (-) 120 v 
Emitter to Base Voltage VEBO (-)5 

(-) 50 
(-)100 

400 
125 

-55 to +125 

Collector Current le 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics at 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Band-width Product 
Output Capacitance 

C-E Saturation Voltage 
C-B Breakdown Voltage 

C-E Breakdown Voltage 

E-B Breakdown Voltage 
Noise Level 

Noise Peak Level 

icp 
Pc 
Tj 
Tstg 

Ta=25°C 
1CBO 
IEBO 
hpE* 
fT 
Cob 

VCB=(-)80V,IE=O 
VEB= (-) 4V ,Ic=O 
VcE=(-)6V,Ic=(-)lmA 
VCE=(-)6V,Ic=(-)lmA 
VcB=(-)lOV,f=lMHz 

min 

160* 

VCE(sat) Ic=(-)lOmA,IB=(-)lmA 
V(BijCBO Ic=<-l lOuA,IE=O (-) 120 

[Al016 ,C2362] 
Ic=(-)lOuA,IE=O 
[Al016K,C2362K] 

v(BijCEO le=(-) lmA,RBE=OO 
[Al016,C2362] 
Ic=(-)lmA,RBE=cn 
[Al016K, C2 362K] 

(-) 150 

(-) 100 

(-) 120 

v(BR}EBO IE= (-) lOuA, Ic=O (-) 5 
\NO(ave) Vcc=30V,Ic=lmA,Rg=56kohm 

VG=77dB/lkHz 
VNopeak) 

* The 2SA1016,K, 2SC2362,K are classified by lmA hpE as follows 

I 160 F 320 I 280 G 560 480 H 960 I 

Case Outline 2003A 
(unit:mm) 

v 
mA 

mA 
mW 
oc 
oc 

typ max 
(-) 1.0 
(-) 1.0 

960* 
(llO) 

(1~~) 
1.8 

(-)0.5 

35 

200 

JEDEC: T0-92 
EIAJ : SC-43 
SANYO: NP 

B. Base 
C. Collector 
E. Emitter 

3075KI/1313KI No.572-1/4 
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unit 
uA 
uA 

MHz 

pF 

v 
v 

v 

mV 

mV 



2SC2362,2362K/2SA1016,1016K 

-l2 2SAJOJ6, J016K 

ili_10 I 
u 
'"!-et-t-+---:...-F-
.... 
c 

- VcE 

~-6f-l<'---+--t-=----r-'"----t--+.:-7< t--+::=-l-~"l----1 a 
$-4 ft-::""'"'_,,."l----t::t:-~:;::12!~~r--r"""'"f~ 
u 
Ql .-< 
.-<-21f-;::::j::::::l:~t==r----t~T"~~""'""'T=4 8 I. 
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~ -20 
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7 
5 

10 

Collector to Emitter Voltage,VCE - V 

Is - VSE 
2SA I 016, 1016K 
VcE= -5V 

) 
-0.2 -0.4 -~6 -0.8 -1.0 

Base to Emitter Voltage, VBE - V 

2SA I 016, I OJ6K 
VcE= -6V 

Collector CUrrent,Ic - mA 

hFE - Ic 
2SA1016, 1016K 
VcE=-6V 

......... 

i'i 

~ 
]\ 

:0.1 2 3 5 -1.0 2 3 5 -10 2 3 5 -100 

Collector Current,Ic - mA 
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re - VcE ill: 2SC2362, 231K l 
I I ---j---- 250 µA 

c..i L J ~ 8 >---.I...+---+---,--;---r---.,2=00 µA 

~ I ! 
t 6 ...!.. ---'150,itA 

8 j I I I I 
E 4 H--+--+---+,-~ I 00 µA 

~ J ! I J 
;:! 2 ' 1 50µA 

8 I J j Ig=O 
0 0~~~-,,,o,.......~~~20=-~~~30=-~~~"'"::"-~---:;.50 

Collector to Emitter Voltage,VCE - V 

Is - VsE 
2SC2362,2362K I 
VCE=5V 

.L 
0 0 0.2 0.4 0.6 0.8 1.0 

Base to Emitter Voltage~,.YBE - V 

2SC2362, 2362K 
VcE=6V 

.t' -- -----;---;---__, 

.., 21--~-~~~-----r,.....--t~+--~--~-r~~ 

i / I\ 
; 100 i------t----t----t--r-+--___,..LJ~,_,__ 
'C .... 
~ 
16 
'° c .... 
~ 

j 

1.0 2 5 10 
Collector Current,Ic - rnA 

hFE - Ic 
'l(XX) 2SC2362, 2362K 

' VcE=6v--+--t-t-+--+--t--t--t--J-~ 

~ 
.c ~ 
~ 2r---r-r-t--t---l--l,-t---r-r--r.-r \--T---1 
..,100t---+-+-t~-t---1--1~t--+-+-+--t--+--f 

~ 7t--+--+--t---t-+--r-f--r----t-+--+~\--t--~ 8 St--+--t--+---+i---t---t--t---1---t--t--+_\_~_'\r-r--1 

8 3 
2r--+--+--r----i--r-t--· t---t-· 

Collector Current,Ic - rnA 



2SC2362,2362K/2SA1016,1016K 

10 Cob - VcB 
2SA I 016, 1016K 
f= I MHz 

7+--~~;!;---~<--~~-.~-+-~~-1.-~-1.-~~ 
-1.0 7 -10 5 

Collector to Base Voltage, VcB - V 

s Con to 
1j 100k 2SA I 0 16, I 0 16K 

sf= IOHz 
"' 3 6f= I Hz 
o: 2 V CE= - 6V+--+-+-'.+---+--+-¥---1'<-'<S."<',..>,l-l__, 

~ 10lc ~ ---~-+..----1--+--1-+...--.---+-++<----.u 

'"' "' ..... 
"' & 
~ lkt--"t-i'<""t--+""<C"""t-'k~?.~-..:C-:P<-t-tt--tt-~---l'r1t 

" " 0 
Ul 

El 
1j 100k 2SAI016, 1016K 

5 r= IOOHz 
iJ; 3 6f= I Hz 

2VcE=--:6V 
Q) 
u 
~ 
'"' "' ..... 
"' & 
~ 1k""""'+-',._+--_.._--+,.__-+-'~~ -+--++-+-H---++--+'>-+-+-< 

" " g 
.... 

Collector Current,Ic 

s 1 k Contour 
1j OO 2SA I 0 I 6, I 0 I 6 

5 f= ikHZ 
iJ; 3 6f= IHZ 

2 VcE= -6V 
~ 

of NF 

~ 10k>---'1o--+--"<--+"..--+-+--+----->+-->-+-'<'>-"'\~r~.~...-.....-~ 

'"' tll. ..... 
"' & 
Q) 
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Ul 
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..... 
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"' go 
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'"' " fr 
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1.0 7 10 5 7_ 100 

~ 
Collector to Base Voltage,VcB - V 
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~ 

Q) 
u 
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Q) 
u ... 
" 0 
Ul 

.... 
"' 

500 
Pc - Ta 

Contour of NF 

§, 0.1 L-+-,l---.,!..._.._+--!,.--!c"""--'---!---0-'o--""'--~'--!----' 
..... 1 
Ul 

Collector Current,Ic 

s 1 Contour 
1j OO 2SC2362, 2362K 
-"' 5 f= I kHz 

3YCE=6V 

il 2 

of NF 
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"' & 
Q) 
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" 0 
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Collector Current,Ic - uA 
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NPN Triple Diffused Planar 
Silicon Transistor 

Color TV Chroma Output Applications 

®675 

Absolute HaxillUI Ratings at Ta=25°C 
Collector to Base Voltage VCBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Allowable Power Dissipation Pc 

Junction Temperature 
Storage Temperature 

Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Band-width Product 
Output Capacitance 
C-E Saturation Voltage 
B-E Saturation Voltage 

Tj 
Tstg 

at Ta=25°C 
1CBO 
IEBO 
hFE 
fT 
cob 
VcE{sat) 
VBE{sat) 

Tc=25°C 

-55 to 

unit 
300 v 
300 v 
6.5 v 
200 mA 
700 mA 
1.2 w 

10 w 
150 OC 

+150 OC 

min typ max unit 
1.0 uA 
1.0 uA 

40* 200• 
50 MHz 

5 pF 
0.6 v 
1.0 v 

The 2SC2621 is classified by 10mA hFE as follows : 

\ 4o c so ] 60 D 120 \ 1 oo E 200 I 

Case Olltline 2009 
{unit:mm) 

r- 11.0 ~ 15.5~ .. ~2.71-
7.0:::;i 3.0 I .. I I 

f ,__o +-+ - l~ 
j__ 0 i E 

3.0... ~ 

JEDEC: T0-126 
B: Base 
C: Collector 
E: Emitter 

7113KI,TS No.675-1/2 
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2SC2621 
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le - VBE 
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02 0.4 0.6 0.8 
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2018 

Low Frequency, 

NPN Epitaxial Planar 
Silicon Transistor 

General-Purpose Amp Applications 
®6918 

Features 
Very small package enabling compactness and slimness of sets 

· High breakdown voltage (VCEO = 50 V) 

Absolute Maximum Ratings/Ta= 25°C 
Collector to base voltage 
Collector to emitter voltage 
Emitter to base voltage 
Collector current 
Peak collector current 
Collector dissipation 
Junction temperature 
Storage temperature 

Electrical Characteristics/Ta= 25°C 

vcso 
VcEO 
VEBO 
ic 
icp 
Pc 
Tj 
Tstg 

Collector cutoff current ICBO 
Emitter cutoff current I EBO 
DC current gain h FE 
Gain band-width product fT 
Common base output capacitance Cob 

VcB = 35V, IE= 0 
VEE1=4V,lc=O 
VcE=6V,lc=1 mA 
VCE = 6V, le= 1 mA 
VcB = 6V' f = 1 MHz 

unit 
55 v 
50 v 

5 v 
150 mA 
300 mA 
200 mW 
125 oc 

-55 ~ +125 oC 

min typ max unit 
0.1 µA 
0.1 µA 

90* 600* 
100 MHz 
3.0 pf 

Base to collector time constant rbb'Cc \{CB= 6V, le= 1mA,f=31.9 MHz 250 ps 

Collector to emitter saturation voltage VcE(sat) IC= 50 mA, IB = 5 mA 

*:The 2SC812 is classified by 1 mA hFE as follows: 

I 90 L4 1so I 135 LS 270 I 200 L6 400 }_2Cl_ci_ Li-~~ol'.._l 

Case Outline 2018 

0.1 

0.16 
--ti-

I ~o.s-., 
l..'.-1.1.....i 

B: Base 

0.5 

.10-0.25 
(0.1Styp) 

C: Collector 
E: Emitter 

SANYO: CP 

v 

2173KI, TS, J!j> No. 691-1/2 
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2SC2812 

<( 80 1------/-hlr----~"'F' 
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2018 

NPN Epitaxial Planar 
Silicon Transistor 

High Frequency, 
General-Purpose Amp Applications 

®6928 

Features 
Very small package enabling compactness and slimness of sets 

· High fr (fT = 600 MHz typ) 

Absolute Maximum Ratings/Ta= 25°C 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector current 
Collector dissipation 
Junction temperature 
Storage temperature 

Electrical Characteristics/Ta= 25°C 
Collector cutoff current 
Emitter cutoff current 
DC current gain. 
Gain band-width product 
Reverse Transfer capacitance 
Base to collector time constant 
Noise figure 
Power gain 

VcBo 
VcEO 
VEBO 
IC 
Pc 
Tj 
Tstg 

ICBO 
IEBO 
hFE 
fT 
cre 
rbb'Cc 
NF 
PG 

VcB = 10V, IE= 0 
VEB = 3V, IC= 0 
VcE = 6V, IC= 1 mA 
VcE=6V,lc=4mA 
VCB = 6V, f = 1MHz 

25 
20 

3 
30 

150 
125 

-55 ~ +125 

min 

40* 
360 

VcE = 6V, IC= 1 mA, f = 31.9MHz 
VcE = 6V, le= 1 mA, f = 100MHz 
VcE = 6V, IC= 1 mA, f = 100 MHz 

*:THE 2SC2813 is classified granded as follows by hFE at 1 mA. 

40 Q2 80 60 Q3 120 90 Q4 180 135 QS 270 

NF, PG Test Circuit 
-5p 

Case Outline 2018 
(unit: mm) ,,, 

unit 
v 
v 
v 

mA 
mW 
oc 
oc 

typ 

600 
0.75 

3.0 
27 

0.1& 

max unit 
0.1 µA 
0.1 µA 
270* 

MHz 
1.2 pF 
22 ps 

dB 
dB 

c ==4h 
Dl:!. ~· j~ er I ~O.a-t 

i..::1.1--1 
14--1.9--i 

2.9 

L 1: 1 mmtJ> plated wire 10mmtj>, 4T tap, 1T from base side [iliJ 
L2: lmm<t> plated wire 10mml/>, 5T tap, 2T from collector side i I 
L3: lmmtj> plated wire 10mmtj>, 2T 

0.4 

B: Base 
C: Collector 
E: Emitter 

SANYO: CP 

2173KI, TS,~No. 692·1/3 
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2SC2813 
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2018 

NPN Epitaxial Planar 
Silicon Transistor 

High Frequency, 
General-Purpose Amp Applications 

®693E 

Features 
Very small package enabling compactness and slimness of sets . 

. High fT and small ere. ( fT=320MHz typ, cre=O. 95pF typ) 

Absolute Maximum Ratings at Ta=25°C unit 
Collector to Base Voltage VcBO 
Collector to Emitter Voltage VCEo 
EmittertoBase Voltage VEBO 
Collector Current Ic 
Collector Dissipation Pc 
Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics at 
Collector Cutoff Current 
Emitter Cutoff Current 

VcB=lOV,IE=O 
VEB=4V, Ic=O 

30 v 
20 v 

5 v 
30 mA 

150 mW 
125 oc 

-55 to +125 oc 

min typ 

DC Current Gain 

Ta=25°C 
ICBO 
lEBO 
hFE 
fT 

VcE=6V, Ic=lmA 40* 
Gain Bandwidth Product 
Reverse Transfer Capacitance ere 
Base to Collector Time Constant rbb •Cc 
Noise Figure NF 
Power Gain PG 

VcE=6V, Ic=lmA 200 
VcB=6V,f=lMHz 0.7 
VCE=6V,Ic=lmA,f=31.9MHz 
VcE=6V,Ic=lmA,f=lOOMHz 
VcE=6V,Ic=lmA,f=lOOMHz 

* : The 2SC2814 is classified as follows by hFE at lmA. 

140 F2 80 60 F3 120 I 90 F4 180 I 135 F5 270 I 

NF,PG Test Circuit 
-Sp 

Case Outline 2018 

320 
0.95 

12 
3.0 

25 

0.16 

max 
0.1 
0.1 
270* 

1.2 
20 

(unit:mmJ ===4}i 

O~. ~.1~ [f= 
I Co.e-1 
i..=1.1----1 

Ll : lnun¢ plated wire 10mm¢,4T tap, 2T from base side. 
L2: lnun¢platedwire 10nun¢,7T tap, lT from collector side. 
L3 : lnun¢ plated wire 10mm¢ ,)T. 

f<-l.9--..j 
2.9 

. 
I 
I 
I 

0.4 

B: Base 
C: Collector 
E: Emitter 

SANYO: CP 

unit 
uA 
uA 

MHz 
pF 
ps 
dB 
dB 

7263KI,TS No.693-1/4 
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20006 

NPN Epitaxial Planar 
Silicon Transistor 

High Frequency, 
General-Purpose Amp Applications 

®7338 

Features 
Very small package enabiling compactness and slimness of sets . 

. High fT and small cre· (fT=320MHz typ, cre=O. 95 typ) 

Absolute Maximum Ratings at Ta=25°c 
Collector to Base Voltage VcBO 30 
Collector to Emitter Voltage VcEO 20 
Emitter to Base Voltage VEBO 5 
Collector Current Ic 30 
Collector Dissipation Pc 150 
Junction Temperature Tj 125 
Storage Temperature Tstg -55 to +125 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current ICBO VcB=lOV,IE=O 
Emitter Cutoff Current lEBO VEB=4V,Ic=O 
DC Current Gain hpE vcE=6v, rc=lmA 
Gain Bandwidth Product fT VcE=6V,Ic=lmA 
Reverse Transfer Capacitance Cre VcB=6V,f=lMHz 
Base to Collector Time Constant lbb'Cc VcB=6V,Ic=lrnA,f=31.9MHz 
Noise Figure NF VcE=6V,Ic=lmA,f=lOOMHz 
Power Gain PG VcE=6V,Ic=lmA,f=lOOMHz 

* : The 2SC2839 is classified as follows by hFE at lmA. 

[60 D 120 I 100 E 200 I 160 F ~ 

NF PG Test Circuit 

Ll : lmm¢ plated wire 10mm¢, 5T tap, 2T from base side. 

Case Outline 2000B 
(unit:mm) 

L2 : lmm¢ plated wire 10mm¢, 7T tap, lT from collector side. 
LJ : lmm¢ plated wire 10mm¢, 3T. 

SANYO: SP 

unit 
v 
v 
v 

mA 
mW 
oc 
oc 

min typ 

60* 
200 320 
0.7 0.95 

12 
3.0 

25 

B: Base 
C: Collector 
E: Emitter 

max 
0.1 
0.1 
320* 

1.3 
20 

3085KI/7283KI,TS No.733-1/4 
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unit 
uA 
uA 

MHz 
pF 
ps 
dB 
dB 
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I 
20008 

NPN Epitaxial Planar 
Silicon Transistor 

High Frequency, 
General-Purpose Amp Applications 

@796A 

Features 
• FBET series • 
• Compact package enabling compactness of sets • 
• High fT and small ere (fT=600MHz typ, cre=0.5 typ). 

Absolute Maxiwiw Ratings at Ta=25°C 
Collector to Base Voltage VcBo 
Collector to Emitter Voltage VCEO 
Emitter to Base Voltage VEBO 
Collector Current le 
Collector Dissipation Pc 
Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteriatics at 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Bandwidth Product 
Reverse Transfer Capacitance 
C-B Time Constant 
Noise Figure 
Power Gain 

Ta=25°C 
1cBo 
1EBO 
hFE 
fT 
0 re 
rbb'Cc 
NF 
PG 

25 
20 

3 
30 

150 
125 

-40 to +125 

• The 2SC2840 is classified by 1mA hFE as follows : 

l4o c 80 I 60 D 120 I 100 E 2001 

RF,PC Test Circuit 
-5p 

Ve Ve 

Case Outline 2000B 
(unit:mm) 

L1: 1mm6 plated wire, 10mm6 5T, Pitch 15mm, tap: 
2T from base. 

unit 
v 
v 
v 

mA 
mW 
OC 
OC 

min 

4o• 
360 

L2: 1mm6 plated wire, 10mm6 7T, Pitch 10mm, tap: 
2T from Ve· SANYO: SP 

L3: 1mm6 enameled wire, 10mm6 3T, Pitch 10mm. 

typ 

600 
0.5 

2.8 
27 

max 
0.1 
0.1 
200• 

0.8 
19 

B: Base 
C: Collector 
E: Emitter 

3145MY,TS No.796-1/4 
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uA 
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MHz 
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ps 
dB 
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I 
2003A 

NPN Triple Diffused Planar 
Silicon Transistor 

High Voltage Driver Applications 

®7538 

Applications 
* Color TV vertical driver, sound driver applications 

Features 
* High breakdown voltage (VcEo~180V) 
* High collector dissipation CPc=500mW) 

Absolute Haxi.mwl Ratings at Ta=25°C 
Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Allowable Power Dissipation Pc 
Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Band-width Product 
Output Capacitance 
C-E Saturation Voltage 
B-E Saturation Voltage 

at Ta=25°C 
1CBO 
1EBO 
hFE 
fT 
cob 
VcE(sat) 
VBE(sat) 

unit 
180 v 
180 v 

5 v 
50 mA 

100 mA 
500 w 
150 OC 

-55 to +150 °c 

min 

40* 
50 

* The 2SC2857 is classified by 10mA hFE as follows 

\ 40 c 80 I 60 D 120 I 100 E 200 I 160 F 320 I 

Case Outline 2003A 
(unit:mm) 

JEDEC: T0-92 
EIAJ : SC-43 
SANYO: NP 

typ max 
1.0 
1. 0 
320* 

4. 0 
0.6 
1. 0 

B: Base 
C: Collector 
E: Emitter 

unit 
uA 
uA 

MHz 
pF 
v 
v 

8243KI,TS No.753-1/3 
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I 
2003A 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

High Voltage Switching, 
AF 60W Predriver Applications 

@778C 

Features 
• Adoption of FBET process • 
• High breakdown voltage • 
• Excellent linearity of hFE and small cob· 
• Fast switching speed. 

( ): 2SA1207 
MazilllDI Ratings at Ta=25°C 

Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current le 
Peak Collector Current icp 
Collector Dissipation Pc 
Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current IcBO 

(-)180 
(-)160 

(-)5 
(-)70 

(-)140 
600 
150 

-55 to +150 

min 

unit 
v 
v 
v 

mA 
mA 
mW 
OC 
OC 

Emitter Cutoff Current IEB~ 
DC Current Gain hFE 100* 

typ max unit 
(-)0.1 uA 
(-)0.1• uA 

400 
Gain Bandwidth Product f T 
Output Capacitance c0 b 

C-E Saturation Voltage 

Turn-ON Time 
Storage Time 
Fall Time 

at specified test circuit 
It 

n 

• The 2SA1207/2SC2909 are classified by 10mA hFE as follows: 
1100 R 200 I 140 s 280 I 200 T 400/ 

Switching Time Test Circuit 

Ic== \Oig I== I Ois2== I QnA 

(For PNP, polarity is reversed.) 

case outline 2003A 
(unit: mm) 

JEDEC: T0-92 
EIJ\J : SC-43 
SANYO: NP 

150 MHz 
(2.5) pF 
2.0 

(0.14)(0.4) 
0.08 0.3 

0.1 
0.2 
1.0 

B. Base 
c. Collector 
E. Emitter 

v 

usec 
usec 
usec 

2255MY,TS No.778-1/3 
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2006A 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

High Voltage Switching, 
AF SOW Predriver Applications 

(i)781C 

Features 
• FBET series 
• High breakdown voltage 
• Good linearity of hfE and small Cob 
• Fast switching speed 

): 2SA1208 

Maximum Ratings/Ta= 25°C 
Collector to base voltage 
Collector to emitter voltage 
Emitter to base voltage 
Collector current 
Peak collector current 
Collector dissipation 
Junction temperature 
Storage temperature 

Electrical Characteristics/Ta= 25°C 
Collector cutoff current 
Emitter cutoff current 
Common emitter DC current gain 
Gain band-width product 
Common base output capacitance 

Vcso 
VcEo 
vrno 
ic 
icp 
Pc 
Tj 
Tstg 

ICBO 
IEBO 
hfE* 
fT 
Cob 

Collector to emitter saturation voltage VcE(sat) 

Turn-on time 
Fall time 
Storage time 

ton 
tf 
tstg 

unit 
(-)180 v 
(-)160 v 

(-)5 v 
(-)70 mA 

(-)140 mA 
900 mW 
150 QC 

-55~150 QC 

min typ max 
Vcs = (-)80 V, IE= 0 (-)0.1 
VEB = (-)4 V, IC= 0 (-)0.1 
VCE = (-)5 V, IC= (-)10 mA 100* 400* 
VCE = (-)10 V, IC= (-)10 mA 150 
Vea= (-)10 v. f = 1 MHz (2.5) 

2.0 
le= (-)30 mA, Is= (-)3 mA (-0.14) (-0.4) 

0.08 0.3 
At specified test circuit 0.1 
At specified test circuit 0.2 
At specified test circuit 1.0 

*: The 2SA 1208/2SC2910 are classified by 10 mA hfE as follows: 

Switching Time Test Circuit 
101 

IN 
_ _____,. 

SL 
2• 

:i 50 

lu 

-2V 21JV 

Ic= I Ois I= 10is2= IOnA 

(For PNP, polarity is inverted.) 

Case Outline 2006A 
(unit: mm) A 0.5 

[:i===I I [ l~H~ 
Ls.s H 14~5_J c.J 
EIAJ: SC-51 
SANYO:MP 

B: Base 
C: Collector 
E: Emitter 

unit 
µA 
µA 

MHz 
pf 

v 

µsec 
µsec 
µsec 

3125KI/0193KI, TS'" No. 781-1/3 
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2009 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

High Voltage Switching, 
AF 100W Predriver Applications 

@7798 

Features 
• Adoption of FBET process 
• High breakdown voltage 
• Good linearity of hFE and small Cob 
• Fast switching speed 

): 2SA1209 

Maximum Ratings/Ta= 25QC unit 
Collector to base voltage Ve BO (-)180 v 
Collector to emitter voltage Vern (-)160 v 
Emitter to base voltage VEBQ (-)5 v 
Collector current ic (-)140 mA 
Peak collector current icp (-)200 mA 
Collector dissipation Pc 1 w 

Tc=25QC 10 w 
Junction temperature Tj 150 QC 

Storage temperature Tstg -55 ~ +150 QC 

Electrical Characteristics/Ta = 25QC min typ max 
Collector cutoff current ICBO VCB = (-)80, IE= 0 (-)0.1 
Emitter cutoff current IEBO VEB=(-)4V,lc=O (-)0.1 
Common emitter DC current gain hFE* VcE = (-)5 V, IC=(-) 10 mA 100* 400* 
Gain band-width product fT VCE = (-)10 V, IC=(-) 10 mA 150 
Common base output capacitance Cob VcB = (-)10 V, f = 1 MHz (4.0) 

3.0 
Collector to emitter saturation voltage VcE(sat) le= (-)50 mA, IB = (-)5 mA (-0.14) (-0.4) 

0.07 0.3 
Turn-on time Ton At specified test circuit 0.1 
Storage time tstg At specified test circuit 1.5 
Fall time tf At specified test circuit 0.1 

*: The 2SA 1209/2SC2911 are classified by 10 mA hF E as follows: 

100 R 200 140 s 280 I 200 T 400 

Switching Time Test Circuit 

~~T~~ 
I Y~· "192 ~ ~2• 

f ~ ;_----tl---t~ 
i I , u ; 10 ! 

-rfrr 6 ,h 6 
-2V 20V 

Ic= I Olg I= I Dls2= I QnA 

(For PNP, polarity is inverted.) 

Case Outline 2009 
(unit: mm) 

JEDEC: T0-126 
B: Base 
C: Collector 
E: Emitter 

unit 
µA 
µA 

MHz 
pF 

v 

µs 
µs 
µs 

3135KI/0193KI, TS 1, No. 779-1/3 
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2009 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

High Voltage Switching, 
AF 150W Predriver Applications 

®7808 

Features 
• Adoption of FBET process 
• High breakdown voltage 
• Good linearity of hFE and small Cob 
• Fast switching speed 

): 2SA1210 

Maximum Ratings/Ta= 25QC 
Collector to base voltage Vcso 
Collector to emitter voltage VcEQ 
Emitter to base voltage VEBQ 
Collector current ic 
Peak collector current icp 
Collector dissipation Pc 

Junction temperature T· J 
Storage temperature Tstg 

Electrical Characteristics/Ta= 25QC 
Collector cutoff current I CBO 
Emitter cutoff current I EBO 
Common emitter DC current gain hFE* 
Gain band-width product fT 
Common base output capacitance Cob 

Collector to emitter saturation voltage VCE(sat) 

Turn-on time 
Storage time 
Fall time 

Ton 
tstg 
tf 

Tc= 25QC 

Vcs = (-)160, IE= 0 
VEB = (-)4 V, IC= 0 

(-)200 
(-)200 

(-)5 
(-)140 
(-)200 

1 
10 

150 
-55 ~ +150 

min 

VCE = (-)5 V, IC=(-) 10 mA 
VCE = (-)10 V, lc = (-) 10 mA 
Vcs = (-)10 V, f = 1 MHz 

100* 

unit 
v 
v 
v 

mA 
mA 
w 
w 
QC 
QC 

150 
(4.0) 

le= (-)50 rnA, Is= (-)5 mA 
3.0 

(-0.14) (-0.4) 

. At specified test circuit 
At specified test circuit 
At specified test circuit 

0.07 0.3 
0.1 
1.5 
0.1 

*:The 2SA 1210/2SC2912 are classified by 10 mA hFE as follows: 

100 R 200 140 s 280 

Switching Time Test Curcuit 

IN 

so 
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J,. 
1 u 

-2v 

Ic =I Olg I= I OI82 =I OmA 

(For PNP, polarity is inverted.) 

200 T 400 

JEDEC: T0-126 
B: Base 
C: Collector 
E: Emitter 

unit 
µA 
µA 

v 

µs 
µs 
µs 

3135KI/0193KI, TS hlo. 780-1/3 
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2000B 

NPN Epitaxial Planar 
Silicon Transistor 

High Speed Switching Applications 

@829F 

Features 
• Fast switching speed • 
• High breakdown voltage. 

Absolute Mu:ilmt Ratings at 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current IcBO 
Emitter Cutoff Current IEBO 
DC Current Gain hFE 
Gain Bandwidth Product fT 
output Capacitance c0 b 
C-E Saturation Voltage VcE(sat) 
B-E Saturation Voltage VBE(sat) 
C-B Breakdown Voltage V(BR)CBO 
C-E Breakdown Voltage V(BR)CEO 
E-B Breakdown Voltage V(BR)EBO 
Delay Time td 
Rise Time tr 
Storage Time tstg 
Fall Time tr 

VcB=40V,IE=O 
VEB=4V,Ic=0 
VcE=6V,Ic=1mA 
VcE=6V,Ic=1mA 
VcB=6V,f=1MHz 
Ic=10mA,IB=1mA 
Ic=10mA,Ia=1mA 
Ic=10uA,IE=O 
Ic=1mA,RaE=cn 
IE=10uA,Ic=O 

60 
50 

5 
150 
400 
250 
150 

-55 to +150 

At specified Test Circuit 
n n 
n n 
n n 

unit 
v 
v 
v 

mA 
mA 
mW 
OC 
Oc 

min typ 

100 
100 
2.7 

max unit 
0.1 uA 
0.1 uA 
560 

MHz 

0.1 0.4 
0.75 1.1 

60 

pF 
v 
v 
v 

50 
5 

v 
v 

40 60 ns 
80 130 ns 

230 450 ns 
160 250 ns 

• The 2SC2960 is classified by hFE at 1mA. 

1100 E 200 I 160 F 320 I 280 G 5601 

Svitcbi.ng Tllle Test Circuit 

--tt--
_JL 
IN u---..----.--__,,,, ......... 

PW=10us 
duty• 2.5 •1. 
Tr.Tf •Ins SO 

1u 

-sv 
I Oig I= - iOis2=Ic= IOmA 

OUT 

2k 

1u 

VcC•20V 

Case Outline 2000B 
(unit:mm) 

A 0.35 ffi0.3 

n=oo----. ~~'"? ·s ~" I== - 1-C ... .. '"? . 1£ 
lb HH J -0.45 . l~14.0 ~2.J 

SANYO: SP B: Base 
C: Collector 
E: Emitter 

3145MY,TS No.829-1/3 
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329 



= 
= = 
= 

2003A 

NPN Epitaxial Planar 
Silicon Transistor 

High Speed Switching Applications 

@922A 

Features 
• Fast switching speed • 
• High breakdown voltage. 

Absolute Maxilalm Ratings at Ta=25°C 
Collector to Base Voltage VCBO 60 
Collector to Emitter Voltage VcEO 50 
Emitter to Base Voltage VEBO 5 
Collector Current Ic 150 
Peak Collector Current icp 400 
Collector Dissipation Pc 500 
Junction Temperature Tj 150 
Storage Temperature Tstg -55 to +150 

Electrical Characteristics at Ta=25°C 
CQllector Cutoff Current ICBO VcB=40V,IE=O 
Emitter Cutoff Current IEB~ VEB=4V,Ic=O 
DC Current Gain hFE VcE=6V,Ic=1mA 
Gain Bandwidth Product fT VcE=6V,Ic=1mA 
Output Capacitance cob VcB=6V,f:1MHz 
C-E Saturation Voltage VcE(sat) Ic=10mA,IB=1mA 
B-E Saturation Voltage VBE(sat) Ic=10mA,IB=1mA 
C-B Breakdown Voltage V(BR)CBO Ic=10uA,IE=O 
C-E Breakdown Voltage V(BR)CEO Ic=1mA,RBE=co 
E-B Breakdown Voltage V(BR)EBO IE=10uA,Ic=0 
Delay Time td At specified Test Circuit 
Rise Time tr II n 

Storage Time tstg n II 

Fall Time II n tr 

* The 2SC2998 is classified b hFE at 1.mA. 
100 E 200 160 F 320 280 G 560 

Switching Time Test Circuit 
~ 
_lL 

IN lk 

PW= lOus 
duty;;;; 1 .,. 

Tr,Tt=lns 
50 

VR 

5k 

+ + 
100u 470u 

k ~ 
-sv vcc~20v 

IOIB I= - 1018'.!= Ic= I011A 

Case Outline 2003A 
(unit:mm) 

JEDEC: T0-92 
EIAJ : SC-43 
SANYO: NP 

unit 
v 
v 
v 

mA 
mA 
mW 
OC 
OC 

min typ max unit 
0.1 uA 
0.1 uA 

100* 560* 
100 MHz 
2.7 pF 
0.1 0.4 v 

0.75 1. 1 v 
60 v 
50 v 

5 v 
40 60 ns 
80 130 ns 

230 450 ns 
160 250 ns 

B. Base 
C. Collector 
E. Emitter 

3145MY,TS No.922-1/3 
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I 
20006 

NPN Epitaxial Planar 
Silicon Transistor 

High Frequency, 
General-Purpose Amp Applications 

Features 
FBET Series. 

· Very small-sized package permitting sets to be small-sized and slim. 
· High fT (fT=750MHz typ.) and small ere (cre=0.6pF typ.) 

Absolute Maximum Ratings at Ta=25°C unit 
Collector to Base Voltage VCBO 25 V 
Collector to Emitter Voltage V VCEO 20 
Emitter to Base Voltage V VEBO 3 
Collector Current mA IC 30 
Collector Dissipation mW PC 150 
Junction Temperature °C Tj 125 
Storage Temperature °C Tstg -40 to +125 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current ICBO 
Emitter Cutoff Current 
DC Current Gain 
Gain Bandwidth Product 
Reverse Transfer Capacitance 
Base to Collector Time Constant 
Noise Figure 
Power Gain 

IEBO 
hFE 
fT 
ere 
rbb'Cc 
NF 
PG 

VcB=lOV,IE=O 
VEB=3V,Ic=O 

min typ 

VcE=6V,Ic=lmA 40* 
VcE=6V,Ic=4mA 450 750 
VcB=6V,f=lMHz 0.6 
VcB=6V,Ic=lmA,f=31.9MHz 
VcE=6V,Ic=lmA,f=lOOMHz 2.2 
VcE=6V,Ic=lmA,f=lOOMHz 28 

* 2SC2999 is classified as follows according to hFE at lmA. 

I 40 c 80 I 60 D 120 100 8 200 1 

NF, PG Test Circuit 

Ll: 

L2: 

U: 

-5p 

Ye 

lmm¢ plated wire lOuun¢ ST pitch l5nun, 
tapped at 2T from base side. 
lmm¢ plated wire l0nun¢ 7T pitch lOmm, 
tapped at 2'1' from Ve side. 
lmm¢ enameled wire l0mm¢ 3T pitch lOmm. 

Case Outline 20008 
(unit:mm) 

2.0 r1 0.35 

n=~----6=4.., ~~ }== ~ Lb ---- p==: .: 
I I -0.45 " I 
,._.~14.o---J 

SANYO: SP B: Base 
C: Collector 
E: Emitter 

max 
0.1 
0.1 
200* 

0.9 
19 

3085KI/5124KI,MT No.931-1/5 
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unit 
uA 
uA 

MHz 
pF 
ps 
dB 
dB 
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Input Admittance Yie - VcE 
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2003A 

High Frequency, 

NPN Epitaxial Planar 
Silicon Transistor 

General-Purpose Amp Applications 
@8668 

Features 
• FBET series • 
• High fT and small ere• 

Ta=25°C 
VcBo 
VcEO 
VEBO 

Abso1ute lfaxilmll Ratings at 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Ic 
Pc 
Tj 

Tstg 

30 
20 

5 
30 

250 
125 

-55 to +125 

unit 
v 
v 
v 

mA 
mW 
Oc 
OC 

Electrica1 Characteristics at 
Collector Cutoff Current 
.Emitter Cutoff Current 

min typ max unit 

DC Current Gain 
Gain Bandwidth Product 
Reverse Transfer Capacitance 
C-B Time Constant 
Noise Figure 

Power Gain PG 

• The 2SC3000 is classified by 1mA hFE as follows 

~o D 120 1100 E 200I160 F 320] 

llF,PC Test Circuit 

L2 ~u Ya 

320 
1 • 1 

15 
3.0 

25 

0.1 
0.1 
320• 

1.4 
22 

uA 
uA 

MHz 
pF 
ps 
dB 

dB 

hr -mpl l 
Case OUtliDe 2003A 
(unit: mm) 

L1: 1mm.s plated wire, 101111116 5T, tapped at 2T from VBE' 
L2: 11111111S plated wire, 101111111S 7T, tapped at 1T from VcE• 
L3: 11111111S enameled wire, 10DlllllS 3T. 
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2.0 n 0.45 E=!., 
F,:=::0:=4==5 =l~-:P 

s.o--1-..= 14.0 ---I 
JEDEC: T0-92 
EIAJ : SC-43 
SANYO: NP 

B: Base 
C: Collector 
E: Emitter 

3125MY,TS No.866-1/4 
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2010A 

NPN Triple Diffused Planar 
Silicon Transistor 

Switching Regulator Applications 

CQ949A 

Features 
• High breakdown voltage(VcBo~500V) 

Fast switching speed. 
Wide ASO. 

Absolute Maxilllla Ratings at 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Current 

Ta=25°C 
VCBO 
VCEO 
VEBO 

Collector Current 
Peak Collector Current 

Ic 
icp 

Base Current IB 
Collector Dissipation Pc 

Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

C-E Saturation Voltage 
B-E Saturation Voltage 
Gain Bandwidth Product 
Output Capacitance 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
C-E Sustain Voltage 
C-E Sustain Voltage 

C-E Sustain Voltage 
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at Ta=25°C 
ICBO 
IEBO 
hFE(1) 
hFE(2) 
VcE(sat) 
VBE(sat) 
fT 
cob 
V(BR)CBO 
V(BR)CEO 
V(BR)EBO 
VcEO(sus) 
vrH<sus) 

vrM<sus) 

unit 
500 v 
400 v 

7 v 
4 A 

PW~300us, 8 A 
Duty Cycle~10% 

1.5 
1. 75 

Tc=25°C 40 
150 

-55 to +150 

A 
w 
w 

OC 
OC 

min typ 

15 
8 

500 
400 

7 
400 
400 

20 
40 

max unit 
10 uA 
10 uA 

1.0 v 
1.5 v 

MHz 
pF 
v 
v 
v 
v 
v 

v 

Case Outline 2010A 
(unit:mm) 

2.7 

~~ I 

I 

1:6.3;15.1-i-1•.01 

[!ff 0 - bi; U 3. 1.3 

~~:+:CJ hL E: Emitter 
k--lB.o---~ · C: Collector 

~ JEDEC: T0-220AB B: Base 

EIAJ SC-46 

3095MY,TS No.949-1/3 
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min typ max unit 
Turn-ON Time Ic=3A,IB1=0.6A,IB2=-0.6A, 

R1=66.6ohm,Vcc=200V 
1. 0 

Storage Time 
Fall Time 

n n 2.5 
n 

Switching Time Test Circuit 

.... 
I 

JlP.W=~ 181 
D.C~ 1 '• ~ 
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Switching Time - le 
10.------,--,--,---.,----,--,---.-----.------.-----~~~-t 

., 7>---+--+--+---+--+--+-->- B load 
::s 5 Ic=5Is1=-5Ig2 
I .i ti)~ Vcc=200V 

:ii 1'. 
..... 2 ~ 

i1.0~ ~ _L 

QI 7 ~ ~ 
~ : ~ tf [7J7 

Ji ~~ 
..... 0.1 !---+--+--+---+--+-+--!--+---+--+--+--+--4 i 7>---+--t--t---+--+--+-->--+---+---+-·-+-+---l 

\:---45,__,1>---"0~.1 -.....--;-3~5,_,7,__i.~o-........ ---=3-~5~7.--.10 
Collector Current,Ic - A 

Forward Bias AS 0 

344 

50 !---+--+---+---+---+---+---+----i 
u 

"" g ,01--~.i--~+---+---+---+---+---+----i 
~ "l 
~ ~!---+--+~--.-...i----t----1!---!---t---i 

~ ~ 
A 20 <---+---+--+---+e,.__...,__,_---1-~>----< 

~ ~ g 10!---!---+--+--+---+--~r""---!------i 

~ b. 
u oo=--~20,,__'°,.,.__--,60;!;:---8l;.--:100,,----:;11i0,.--.-;1'°,,_...-.z.1i0 

Ambient Temperature,Ta - 0 c 

Reverse Bias A S 0 

.. 1: III I 
~ T =25'C J J. .i 

Hu 3 L9=200µ H Is2= -o. 8'\i f-H 
...., 2 Ic_=-srs2 Const t-H 
~ T-IOOms le /\ (at Ic'2;4A) t 1.0 t--1 Test Circuit ~ L >----+---+_...,+-........, 

~ E"·1~f !' .s 21--1 
C) 

~ 0.1 t--1 1000 ..... 
8 51--1 

3 -5V Vcc=20V 

2j3JJ.J. l 
5710 2 3 57100 2 3 571000 

Collector to Emitter Voltage,VcE - V 



2010A 

NPN Triple Diffused Planar 
Silicon Transistor 

Switching Regulator Applications 

®996A 

Features 
• High breakdown voltage(VcBo~500V) 
• Fast switching speed. 

Wide ASO • 

.lb8olute Mazi.mlll Ratings at Ta=25°C 
Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Current VEBO 
Collector Current le 
Peak Collector Current icp 

Base Current 
Collector Dissipation 

Junction Temperature 
Storage Temperature 

Ie 
Pc 

Tj 
Tstg 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current IcBO 
Emitter Cutoff Current !EBO 
DC Current Gain hFEC1) 

C-E Saturation Voltage 
B-E Saturation Voltage 
Gain Bandwidth Product 
Output Capacitance 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
C-E Sustain Voltage 
C-E Sustain Voltage 

C-E Sustain Voltage 

hFE(2) 
VcE(sat) 
VBE(sat) 
fT 
cob 
V(BR)CBO 
V(BR)CEO 
V(BR)EBO 
VcEO(sus) 
vrH<sus> 

vt~JCsus) 

PW~300us, 
Duty Cycle~10% 

Tc=25°C 

unit 
500 v 
400 v 

7 v 
7 A 

14 A 

3 
1. 75 

50 
150 

-55 to +150 

A 
w 
w 

OC 
Oc 

min typ max unit 
10 uA 
10 uA 

15 
8 

1.0 v 
1.5 v 

Vcs=400V,IE=O 
VEB=5V,Ic=O 
VcE=5V,Ic=0.8A 
VcE=5V,Ic=4A 
Ic=4A,Is=0.8A 
Ic=4A,IB=0.8A 
VcE=10V,Ic=0.8A 
Vcs=10V,f=1MHz 
Ic=1mA,IE=O 
Ic=5mA,RsE=CD 
IE=1mA,Ic=O 
Ic=7A,IB=1.4A,L=50UH 
Ic=7A,IB1=1.4A,L:200uH, 
r82=-1.4 ,clamped 
Ic=1.5A,Is1=0.3A,L=200uH 
IB2=-0.3A,clamped 

20 MHz 
80 pF 

500 v 
400 v 

7 v 
400 v 
400 v 

450 v 

Case Outline 2010A 
(unit:mm) 

2.7 

-r--r-~ I 

I 

~15.1-,--14.01 

fltr 0 -.~ t.! IE 
~~::cr==-i L E: Emitter 

, J I ~ C: Collector 
--is.a~ 

..: JEDEC: T0-220AB B: Base 

EIAJ : SC-46 

3095MY,TS No.996-1/3 
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2SC3039 

Turn-ON Time 

Storage Time 
Fall Time 

tstg 
tr n 

Switching TiM Test Circuit 

YBfo-5V 

51 Bl= -5182 =IC 

Ic - VcE 
Pulse 

o~_._~--~~~~I~s_=_o~~__,~~~ 
0 2 4 6 8 JO 
Collector to Emitter Voltage,VcE - V 

HU 5 

.... 
Cl 
f 4 
; 
tJ 3 

" 0 .... 
0 
QI ..... ..... 
0 
tJ 

0 

Cl> 

~. .... .. ~ " .... ::I .. 
.... Ill 

re - VsE 

111 VcE-5V 
Pulse 

I/ 1 
t:11 

flf' 
z'z~ 

0 0.2 0.4 0.6 0.8 1.0 J.2 1.4 1.6 

3 

2 

Base to Emitter Voltage,VBE - V 

VcE(satl - Ic 
Ic/Is-5 

1---+--+--+-+-+---t-+--t-+-r~Pulse 

~ l>QJ.o 
tJ 

"> 
QI -.... GI 

~~ 
El .... 
ir:i ..... 

0 
0 I> .... 
" 0 .... 
0 
GI ..... ..... 
0 
tJ 

7 

3 

2 

O.OJ 12.l z J 5 1 1.0 JO 

Collector Current,Ic - A 
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n 

min typ max unit 
1.0 us 

2.5 us 
1.0 us 

o ...... _._~..__..~...._~I~s_=_o~_.._~..___..__. 
o 2 4 6 8 JO 
Collector to Emitter Voltage,VcE - V 

hi:-E - Ic 
VcE=5V 

Joo f---+-+-+-+-+----41-+-1-+-+-+-"P-T'u'-=l"Ts"-er-1 
~ = 120°c 

25° 
Cl 

~ z tl;.1~40LJOC~t=rr'r··"::;~~~H 
.... ~ ~ t ~ l'--+-+-+-l-+---f-l-+-+-+-+-+31~~~-+-I 
" c3 
tJ 
Q 

0.01 0.1 1.0 JO 
Collector Current,Ic - A 

GI VBE(sat) - Ic ..,> JO.o~~~~~~..o.-,.--r~~~----~ 
~ 1 Ic/Ig=5 
,.... ~ 1>----t-+-r-+-+---+-,__+-t-t- Pulse 
0 .... 
> .. 51---+--+--+-+-+---+-+--t-+-t---t-T---t-1r-1 

Cl~ 
0 "'1 
.... o:i 
~> 

" ::I .... 
~ 

" GI .... .... 
i1 
ir:i 

0 .... 
GI 
Ill 

~ 

J.O 1---+-+--+-tTa 40°C 
I--

I--

~ 
0.0J 5 Q.l 23! J.Q 10 

Collector Current,Ic - A 



2SC3039 

Switching Time - IC 
10.0 ,f J_ R load 
1::!~'.:l~~~t~s!it~~.--~t=~ Ic=sra 1 = -sra2 
o;I g,._ Vcc=2oov 

0.1 7' 0.1 J 5 I. 0 10 

14 
-C IO 

t.> 
H ... 
s: 

Collector Current,Ic - A 

Forward Bias A S 0 z I J. I g: 
[[cpd- ~ ~oL 71,....:1!: Do :-\,.~ o-

~ ~-l &./ & CJ] 

:t- i-c:t01/~t/~t1oq I' ~'°' '''Hm~ ~ Oq ~~ 
f 1.0 <I'~ ~6' ~ 
" a 
~ ... 
2 0. .... .... 
8 

I 

2 
<~ 

1'""1~ ::Sl 
1'\ 

~ 
T =2s 0c :!'..;: i P~lse 

'"5'1 5 4 
~ 100 

Collector to Emitter Voltage,VcE - V 

2 I l 
Reverse Bias A S 0 

14 T =25°C I - I 
.. IO L!h20oµH +-+-+- 1s2- - 1 •4A"\ 

1 _ t--t-+-- Const --+---+----! 
u 5 r~- - 51s2 +-+-+- (at Ic~ 7A) __._.....__.....____, 

H Tl 100m1 

~ T 1 " ' S: Tosi Circuit 

i '':·~ttt=:\=:t===t=+::::jj~+:~ 
~ 2 100 ' 
(,) 

0.1 7 1~5V z ~:lDV ! 7 100 2 J 4.JJ 7 IOCll 

Collector to Emitter Voltage,VcE - V 
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2022 

NPN Triple Diffused Planar 
Silicon Transistor 

Switching Regulator Applications 

(f)997A 

Features 
• High breakdown voltage(VcBo~500V) 
• Fast switching speed • 
• Wide ASO. 

Absolute Maxilmll Ratings at Ta:25°c 
Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEo 
Emitter to Base Current VEBO 
Collector Current Ic 
Peak Collector Current icp 

Base Current IB 
Collector Dissipation Pc 

Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current ICBO 
Emitter Cutoff Current IEB? DC Current Gain hFE 1) 

hFE(2) 
C-E Saturation Voltage VcE(sat) 
B-E Saturation Voltage VBE(sat) 
Gain Bandwidth Product fT 
Output Capacitance 0 ob 
C-B Breakdown Voltage V(BR)CBO 
C-E Breakdown Voltage V(BR)CEO 
E-B Breakdown Voltage V(BR)EBO 
C-E Sustain Voltage VCEO(sus) 
C-E Sustain Voltage VHJ(sus) 

C-E Sustain Voltage vr~J(sus) 

348 

PW~300us, 
Duty Cycle~10% 

Tc=25°C 

-55 to 

unit 
500 v 
400 v 

7 v 
8 A 

16 A 

3 A 
2.5 w 
80 w 

150 OC 
+150 OC 

min typ max unit 
VcB=400V,IE=O 
VEB=5V,Ic=O 
VcE=5V,Ic=0.8A 
VcE=5V,Ic=4A 
Ic=4A,IB=0.8A 
Ic=4A,IB=0.8A 
VcE=10V,Ic=0.8A 
VcB=10V,f=1MHz 
Ic=1mA,IE=O 
Ic=1 OmA, RBE= co 
IE=1mA,Ic=O 
Ic=8A,IB=1.6A,L=50uH 
Ic=8A,I~1=1.6A,L=200uH, 
IB2=-1. ,clamped 
Ic=1.5A,IB1=0.3A,L=200uH 
IB2=-0.3A,clamped 

Case Outline 2022 
(unit:mm) 

15 
8 

500 
400 

7 
400 
400 

450 

10 uA 
rn uA 

1. 0 v 
1.5 v 

20 MHz 
80 pF 

v 
v 
v 
v 
v 

v 

E: Emitter 
C: Collector 
B: Base 

3095MY,TS No.997-1/3 



2SC3040 

Turn-ON Time 

Storage Time 
Fall Time 

tstg 
tr n 

Switching Tille Test Circuit 

... 

JlP.W=20us 181 
0.C$0 1 '• ~ 

192 

INPUT 

VBf.~V 

s1e1~-s1e2=lc 

s ~~~-~-·,...,r c'---T-_V--'.CE=r----..----~ 
...L Pulse 

o.__._~..___,_~_.___.~r~s-=_o_,_~..___,___, 
0 2 4 6 8 10 
Collector to Emitter Voltage,VcE - V 

IC - VBE 
a~-~~~~-~-~~-..~--..~~ 

VcE=sv 
-c 1 r---r------<f------<----1 _ __,._,____,_ Pulse 

. I 

HU6f---f------<f----i---i-+-+-t+--t--t----1 

..., 
c s t---t----<f-----1~' 
f 
; 4 f---f------<f----i­
t> 

~ 3 f----i~-t--+ ..., 
i 2 t---+---t------<>-+------<f-t>-t--t--t----1 
..... ..... 
8 

o ...... ~ ...... ..-~ ........ "--"''------'----'~---'--' 
0 0.2 0.4 0.6 0.8 1,0 1.2 1.4 1.6 

Base to Emitter Voltage,VBE - V 

VcE( sat) - Ic 
Ic/r8-s 
Pulse 

v 
ij 
~I ,, 

11 
.lJJ. 

7-o•C ~ I 
I ~' ~ "'ilo .;c ~ 
~ ::::::r ~·(', -- _,.. _[ 

0.01 + MJ. , 
Q_I LO 10 

Collector Current,Ic - A 

n 

min typ max unit 
1.0 us 

2.5 us 
1.0 us 

o._ ....... ~..___....~....___.~r~s-=_o_,_~...__,___. 
0 2 4 6 8 10 
Collector to Emitter Voltage,Vcz - V 

0.01 

0.01 

hFE - IC 
VCE=5V 
Pulse 

0.1 1.0 10 
Collector Current,Ic - A 

VBE(sat) - re 

0.1 'T'T 1.0. IO 
Collector Current,Ic - A 
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2SC3040 

Switching Time - Ic 
2~~~-~~~~~~R-1-o~ad~~~~ 

l--+-+--+-H---+-f--1--l Ic= 5 Ig I = - 5 Ig 2 
10.0 vcc=2oov 

~ ~~~~~EiE~'~tS~t~g:_:;I~IEE 
3 -

~ 2~ ~ 
bO 1.0 '-'~"':t-...1--1-----+-+-+-+--+--+--+-+--IH----1('\~ 

~ ~ lZ 
() 
~ ..... 
~ zt-T--t---r---t"-~rf ""'f ;;;:._t~o~n;;;-;;j>-.L.""-+--+-+--t-----i 

0.1 i..5"--.r~--~t---'------'r--~'----....2-~--.t--' 
0.1 1.0 10 

16 
< 10 
I 8 

u .... 
~ = f 1 .. 
:I 
u .. 
0 
~ 
() 

Collector Current,Ic - A 

3 . 
Forward Bias A S 0 

2 lie£ 

1-~'=ID N 'i "\ /o.,y 

~ ~-t- o, &;. h 
~ 0<0~~11,r,~r,;;. ]'\,. ~ 
2 &q-01; ~~ 

~~ 
~<~ ~ 

I" 

i 
+-g 
+--!;- +-

~ o. I 
\ ~ ..... 

8 
~ 

Tc-25°C 
Pulse 

I 10 100 400 1000 
Collector to Emitter Voltage,Vcg - V 

350 

100 
:II 

I 

uBO 
a. 

= 0 

:j 60 .. 
Q, ..... ... 
~ J,() 
i:i .. 
0 

~ 20 
CD ..... ..... 
0 
u 0 

0 

Pc - Ta 

~ 
CS:.:t<7. 
~ :/ ~ 
~Q' ;r~l' 

;(0¢ 

~ 
b-. 
~ 

20 40 60 BO 100 120 140 l60 

Ambient Temperature,Ta - 0c 
Reverse Bias A S 0 

II l 
Tc-25'C 
L=200µH 

182
1=-'-1.6Ah, 

< 16 

I 10 
u .... l Ic= -5Ig2 

I'!'= IOOms 

Const 
(at Ic~ BA) 

~ 

= f .. 
:I 
u .. 
0 
~ 
() 

CD ..... ..... 
0 
u 

0. 

! 

' 2 

I 

±1 ± 
t-- Tat Circuit 

t-- ~ 
+-

,~~~f I' +-
+-
+-
+- 100 TUT 

+- -sv .Y.si."lflol 
5 7 10 2 3 5 7 100 2 3 4J 71000 

Collector to Emitter Voltage,VcB - V 



2022 

NPN Triple Diffused Planar 
Silicon Transistor 

Switching Regulator Applications 

CEJ938A 

Features 
High breakdown voltage(VcBos500V) 
Fast switching speed. 
Wide ASO. 

Absolute Haximlla Ratings at Ta=25°C 
Collector to Base Voltage VCBO 
Collector to Emitter Voltage VCEO 
Emitter to Base Current VEBO 
Collector Current Ic 
Peak Collector Current icp 

Base Current IB 
Collector Dissipation Pc 

Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current 1CBO 
Emitter Cutoff Current IEBf DC Current Gain hFE 1) 

hFE(2) 
C-E Saturation Voltage VcE(sat) 
B-E Saturation Voltage VBE(sat) 
Gain Bandwidth Product fr 
Output Capacitance 0 ob 
C-B Breakdown Voltage V(BR)CBO 
C-E Breakdown Voltage V(BR)CEO 
E-B Breakdown Voltage V(BR)EBO 
C-E Sustain Voltage VcEO(sus) 
C-E Sustain Voltage vrH<sus) 

C-E Sustain Voltage vr~J(sus) 

unit 
500 v 
400 v 

7 v 
12 A 

PW~300us, 25 A 
Duty Cycle~10% 

4 A 
2.5 w 

Tc=25°C 100 w 
150 OC 

-55 to +150 OC 

min typ max unit 
VcB=400V,IE=O 10 uA 
VEB=5V,Ic=0 10 uA 
VcE=5V,Ic=1.6A 15 
VcE=5V,Ic=8A 8 
Ic=8A,IB=1.6A 1.0 v 
Ic=8A,IB=1.6A 1.5 v 
VcE=10V,Ic=1.6A 20 MHz 
VcB=10V,f=1MHz 160 pF 
Ic=1mA,IE=0 500 v 
Ic=1 OmA, RBE=CD 400 v 
IE=1mA,Ic=O 7 v 
Ic=12A,IB=2.4A,L=50uH 400 v 
Ic=12A,IB1=2.4A,L=200uH, 400 v 
IB2=-2.4A,clamped 
Ic=3A,I~l=0.6A,L=200uH 450 v 
IB2=-0. ,clamped 

Case Outline 2022 
(unit: mm) 

3095MY,TS No.938-1/3 
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2SC3042 

Turn-ON Time Ic=10A,IB1:2A,IB2=-2A, 
R1=20ohm,Vcc=200V 

min typ max unit 
1.0 us 

Storage Time 
Fall Time 

tstg " " 2.5 us 
1.0 us tr " 

Switching Tille Test Circuit 

... 

JlP'W=20us 
D.C~ 1 '· 

INPUT 

VeE•·SV 

5IB1=-51B2=1C 

IC - VcE 

I 161---+-+---+-+----t--t---t----+-+--1 

o-tu !---+-+---+-?.~ -+-
~ 12~-+--=-+"""'..--l~+~-~\~.4~A..,_,,~--~J--i--~---r-c'=-~r~+----1 
t~~­
a~-~ 
~ ~ ' 4QOmA I-

~ ~ 2otmA -
rl" 
ri r-+--1 8 ~ 

Collector to Emitter Voltage,VcE - V 

h FE - IC 
2 VcE-5'/ 

"" Pulae 

7 T ~ 12b 0 c a 
5 

25°C i 
lt-

-40°cl 
~ 2 

~ 0 
~ 7 

5 

3 

2 

.0 
0.01 0.1 3 1.0 2 3 5 10 

Collector Cµrrent,Ic - A 
.. VBE(sat) - Ic "° I> 100 .----r--.-'---.----,.--+--r-'r--~-r--r-----. ! 1 Ic/Ig=5 
ri~ 5,1----+-+---+----t-+-+---+-----+----t--1Pulse 
~~ l'i---+-+--+----t-+-+--+---+---t--+--+--+--1 
c Ill 2t----+-+---+----t-+-+---+----+----tf-+---t---+---! 
o~ 

.... ~ 1() 1---t--+--+-+--+-+--+--t----+-+-+---+--i 'al I> 
s. 
::s .... 
.'1 
s. .. .... .... s 
0 .... 

1.0 r---H Ta 40°C 

0.1 '"--.l--4--+----'--.r--,,___-1--_,____,,_._,,_~--.1 
0.01 O I 2 5 1.0 2 5 1() 2 

Collector Current,Ic - A 
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" 

vcc=2oov 

IC - VBE (on) 
"' .----,----,--.----,---,---,-v,...c_E_=_s...,,v 

... 12 >---+-- ---t--+----+---+-
Pulse 

1 
ulOl---+-----+----+----t-f->fH---t----1 

1-t 

~ 8 t----+-·-----t-

t __J----t--~ 6 6 I 
s. 
0 " t---+---­.... 
Cl .. 
~ 2 t---+----
0 
tJ 

- v 

g > 100 .----,--.---.----,.-V-'c~E_,_( ,...s a_t-r)--,...r_c--.--=---.,-~--, 
ori I Ic/ Ig=5 
"1;l ~ 51----+-+---+--+---+--+--+---+---t----J Pulse 
s. .... l>-----+-+---+---+--+--+-+---+----t-+-+-+--i 
~ : 2>-----+-+---+---+--+--+-+----+---t-+-+--+--i 

~ 'i4' 10 1----+-+--+---+-+--+--+----+----t--+--+-+---! 
tJ 

;~ 5t----+--+---+---+---+--+--+---+---t--+--t--t--i 
.... .. l>-----+-+---+---+--+-+-+----+---t-+-+--+---i 
~ :f 21----t-+--+---+-+-l--t----+---+--+--+-+--1 
r9 ~ 1.0 1----t-+--+----t-+-+--+--+----t---t---t--b--{ 

0 
o> St----+--+----+----t--+-+--+----+---t--+--+~...,,__, 
.... l>-----+--+I____,_-+----+--+----+--+----o L'.'.'.: 
s. 
0 .... 
Cl .. 
rl 
rl 
0 
tJ 

Ill 
::s 
I 

a .... .... 
:a 

2 I '2-'.)C 77 

~~ 
3 
2 
0.01 

10 
7 
5 

3 

2 

~---..... · "'-1+--~ 
1 

2 3 5 0.1 2 3 5 1.0 2 3 5 10 
Collector Current,Ic - A 

SW time - Ic 

~ 1.0 r--+--+---+--+--t----t-+--+--+--+--1 

a 7~;:::;:::~:-t----+--t--11--1-----i-+--+--+--+--~ 
.... 5 ~ 
i,. ~ k::'. 
~ 31""--t""""l-""~ik:::j:=:;t1r+:=:=*:::.----::=P1~~--j 
..:: 21----1---t---t--t==-t---=~---F-t--t---t--1 
~ tT 
~ .0.171---t---+---+--+---t----t-+-----+---+--+--i 

0.1 > 1,0 T 10 
Collector Current,Ic - A 



2SC3042 

Forward Bias A S 0 
3""'- I I 

~· 2
n Do~~/~ D 049 & r-· ~ j--,'{::-t-1 

I ,._~ <I' 0."' 51--+--1- {,/ Gf~ t;0}]_ [\ 

I() 

u 
~ 

3 /JJ; ~ t; ... 
f! 2. eq~}]~~ 

&~\ ~ 
s. 1.0 a 

5 
3 ""<"~ ts 
2 

s. 
~ 
0 

~ o. I 
~~ 

-.;;:: .... 
0 
u 

:a 

s. 
0 ... 
0 
GI .... .... 
0 u 

5T==25°C 
~ 1 

3 st ngle Pulse 
2i 3 5 7 I() _2 3 5 7 100 2 3 4 5 '•<XX> 

Collector to Emitter Voltage,VcE - V 
Pc - Ta 

·~~~~~~~~.=.....~~~~~~~~ 

~ 

0 
0 ~ 40 60 80 100 120 140 I&> 

Ambient Temperature,Ta - 0 c 

... 
I IO 

~u 

... a 
GI t 1.0 

a 
s. 
0 ... 
0 
~ ,0.1 

.... 
0 
u 

Reverse Bias A S 0 
3t-._l: -:I .1 :r I:I :I 
2 L 2ooµH Is2--2-4A· 

~ Ic==5Is2 Const · 
T== IOOms Ic;;;; 12A 

5 T ==25°C 
3 c II 
2H Test Circuit ~ 

HIB~ \ 

~-·~ 3H L 
2H 

1-- 100.n 

Si-- -5V Vcc=~V 
50 ~ +t ~ 23 :t~~ ~ 1(Q) 

Collector to Emitter Voltage,VcE - V 

353 



2029A 2030A 

NPN Epitaxial Planar 
Silicon Composite Transistor 

Differential Amp Applications 

®958A 

Applicati.ona 
• Differential amp, current mirror, temperature compensator. 

Features 
• Excellent in, thermal equilibrium and suited for use in differential amp 

applications. · 
• Matched pair capability. 

Absolute Maximwn Ratings at Ta=25°C 
Collector to Bas& Voltage 
Cellector to Emitter Voltage 
Emitter to Base Current 
Collector Current 
Peak Collector Current 
Collector Dissipation 
TGtal Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics at 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
DC Current Gain Ratio 
Base to Emitter Voltage Drop 
Collector to Emitter 
Saturation Voltage 
Gain Bandwidth Product 
Output Capacitance 

Case Outline 2029A 
(unit:mm) 

VcBo 
VCEO 
VEBO 
Ic 
icp 
Pc 
PT 
Tj 
Tstg 

Collector 
B: Base 

Z.5' 
SANYO:DP6A 

354 

1 unit 

-55 

VcE=6V,Ic=1mA 
VcB=10V,f=1MHz 

Case Outline 2030A 
(unit:mm) 

£ c 8 

~Grtma 
1,27 1.27 

unit 
55 
50 

6 
150 
300 
200 
400 
150 

to +150 

min typ 

100 
0.85 0.98 

1.0 

100 
2.5 

E: Emitter 
C: Collector 
B: Base 

SANYO:DP6B 

v 
v 
v 

mA 
mA 
mW 
mW 
OC 
OC 

max 
0.1 
0.1 
960 

10 
0.5 

unit 
uA 
uA 

mV 
v 

MHz 
pF 

2095KI,TS No.958-1/3 



Collector to Base Breakdown 
Voltage 
Collector to Emitter 
Breakdown Voltage 
Emitter to Base Breakdown 
Voltage 

*The 2SC3064 is classified 

J 100 E 200 160 F 320 

20 

I 16 
C.J 

H .., 
~ 12 
t. 
t. 

" C.J 

t. 8 
0 .., 
Cl 
Cl> 
.... 4 .... 
0 

C.J 

Ic - VcE 

1-1oi.il 
~ 
r:~ 

401.1\ -v-:_10µ1\ t--

I!'::'. 
20µ1\ 

!oµA 
-1 

2SC3064 

V(BR)CBO 

V(BR)CEO 

V(BR)EBO 

Ic=10uA,IE=O 

le= 1mA, RBE= oo 

IE=10uA,Ic=O 

by hFE(small) as follows: 

min 
55 

50 

5 

typ max 

280 G 560 480 H 960 

IB - VBE 

~ 80 >----+--+--+--+--+---+----+--+--t 

I 

"' '"!.~t----+---+--t---+--+---+--.----+---+-__, .., 
c 
Cl> 
t. 
~~>----+--+--+---+--+---+---t+---+--+---< 

C.J 

Cl> 

unit 
v 

v 

v 

18 =0 
0 o 10 20 30 40 !ID 

" ~20>---+-~t----t--~t----+--./-,Vr~--.-r-----+-~t--~ 

0 ~0-.._~200.io.---'~~~w"""'"....._~~~wlvr---'---,,J;,~oo.-..J..-"1100~~ 

c ..... 
nl 

<.:> 

µ. 

Collector to Emitter Voltage,VcE - V 

fT - re 

Collector Current,Ic - mA 

cob - VcB 
f- IMHz 

~ 2>----+--+-----<t--+---+---+--+---+--t 

.0 
<>01of------+--+----1r--+--+---+--+--+--i 

Cl> 7>----+--+-----<t--+---+---+--+---+--t 

'" §• 51------1--+--+--+--f-------l--+--f---l 

~I~ 
~ t--1 
~ 2t---+----lf----+---l-~t----~-='J--....i-=---+---t 

C.J --+-.., 
5. 1.0 >----+--+-----<t--+---+---+--+---+--t .., a 7>----+--+-----<t--+---+---+--+---+--t 

51.0 2 3 5 10 

Collector to Base Voltage,VcB - V 

llXX> 
r..:J 7 

.sf' 5 
JC ..... 
nl 

<.:> .., 
c 
Cl> 
t. 

3 

"' 100 
" '-' 7 

5 

2 

Base to Emitter VoltageJVBE - mV 

hFE - IC 
VcE-6V 

Ta= iOO'C 

J.~ ~ 
...1 ~ 

30°C I::s\ 

0.1 2 3 5 1.0 2 3 5 10 2 3 5 100 2 

Cotlector Current,Ic - mA 

VCE(sat) - Ic ~> 
3 nl I .., 
2 .... 

0 .., 
> ~10 
c 
0 r..:J 

•r-1 C,) ..,.> ]J 
nl 

2 t. 

" .., 
1.0 n1· 

Cl] 

"' ., .., .., 
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'" s 
0. l r..:J 

0 5 .., 
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0 2 .., 

1 .o Cl 
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2SC3064 

~ 
1 Pc - Ta 
U21,()~-~-~-~-----~-~-~ a.. 

c 
.::: 2001---+""'<-+--+---+---+---+---+---i 

~'~ t---+-"'-+b.. _ _,_ _ _,__--t---l--t-----t 

~ ~ 
~ 1~t---+--+--+--...~~~---t---l--t-----t 

~ al t---+--+--+---+--""l~---1--t----< 

~ 1.0t---+--+--+---+---+---P.".---+---i 

~ ~ 
~ 0 0~~~~0--40~~.~o--rizo-~100~-12~!0~~,"°,,_...'"-='lS> 

:::1 Ambient Temperature, Ta - 0 c 
< 
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2029A 2030A 

NPN Epitaxial Planar 
Silicon Composite Transistor 

Differential Amp Applications 

©974A 

Applications 
• Differential amp, current mirror, temperature compensator. 

Features 
Excellent in thermal equilibrium and suited for use in differential amp 
applications • 

• Low noise • 
• Matched pair capability. 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage 
Cellector to Emitter Voltage 
Emitter to Base Current 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Total Dissipation 
Junction Temperature 
Storage Temperature 

.,,) 

Electrical Characteristics at 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
DC Current Gain Ratio 
Base to Emitter Voltage Drop 
Collector to Emitter 
Saturation Voltage 
Gain Bandwidth Product 
Output Capacitance 
Collector to Base Breakdown 
Voltage 

VCBO 
VcEo 
VEBO 
Ic 
icp 
Pc 1 unit 
PT 
Tj 
Tstg -55 

Ta=25°C 
IcBO VcB=35V,IE=O 
IEBO VEB=4V,Ic=O 
hFE VcE=6V,Ic=1mA 
hFE<•nlltlargeJ V cE=6V, Ic=1 mA 
VBEc1arR•-a1118ll) VcE=6V, Ic= 1mA 
VCE(sat) Ic=50mA,IB=5mA 

VcE=6V,Ic=1mA 
VcB=10V,f=1MHz 
Ic=10uA,IE=0 

Case Outline 2029A 
(unit: mm) 

*The 2SC3065 is classified 
by hFE(small) as follows: 

100 E 200 
160 F 320 
280 G 560 
480 H 960 

unit 
55 v 
50 v 

6 v 
150 mA 
300 
200 
400 
150 

to +150 

min typ 

100 
0.85 0.98 

1.0 

55 

100 
2.5 

mA 
mW 
mW 
OC 
OC 

max 
o. 1 
0. 1 
960 

10 
0.5 

unit 
uA 
uA 

mV 
v 

MHz 
pF 
v 

qG=FinnH 
'"EL1ff 

E: Emitter 
C: Collector 
B: Base 

SANYO:DP6B 1.27 1.27 

2095KI, 'I'S No. '::7 ll-1 /3 
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2SC3065 

Collector to Base Breakdown V(BR)CBO 
Voltage 
Collector to Emitter V(BR)CEO 
Breakdown Voltage 
Emitter to Base Breakdown V(BR)EBO 
Voltage 
Noise Level VNO(ave) 

Noise Peak Level VNO(peak) 

Ic - VcE 

~ 20 1----10 µ __ 1:.;__,..--+--t--t-·-t-----+---t---t 

116~ 
HU ~-+---+--+---+--+--t----+----< 

.., 40TµA -
~' 12 ~-+...,::;:..:,;_.---1==+-+--+-+--+-+--1 .. ~J 
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CJ 

.. e~....-=-+--+-+-t---+-+--+--+---+-~ 
_3 20 µA 

~ 4 t---+--+--10 µ A 
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CJ 
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OO 10 20 ~ J,Q ID 

KXlO .. 
:r: 
::i:: 

5 

3 

2 

7 

5 

3 

2 
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-
}-

""""' 
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v \ v 

I 0 100 
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~ 21-----+--+---+--+--+---+---+---+--+ 
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~101-----+--+---+--+--+---+---+---+--+ 

() 71-----'--+--!--+---+---+--+--+--+ 

~: s I 

!I~ ..... 
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~ I ll ~ 
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o. TJ_ 
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Collector to Base Voltage,_VcB - V 
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Ic=10uA,IE=O 55 
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Rg=56kohm,VG=77dB/1kHz 
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2029A 2030A 

NPN Epitaxial Planar 
Silicon Composite Transistor 

Differential Amp Applications 

®976A 

Applicationa 
• Differential amp, current mirror 

Features 
• Excellent in thermal equilibrium and suited for use in differential amp 

applications • 
• Matched pair capability. 

Absolute Maxillwa Ratinga·at Ta=25°C 
Collector to Base Voltage 
Cellector to Emitter Voltage 
Emitter to Base Current 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Total Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics at 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
DC Current Gain Ratio 
Base to Emitter Voltage Drop 
Collector to Emitter 
Saturation Voltage 

VcBO 
VCEO 
VEBO 
Ic 
icp 
Pc 
PT 
Tj 
Tstg 

1 unit 

-55 

Gain Bandwidth Product fT VcE=6V,Ic=1mA 
Output Capacitance c0 b VcB=10V,f=1MHz 

• The 2SC3066 is classified by hFE(small) as follows: 

1160 F 320 I 280 G 560 I 480 H 960 I 

unit 
130 v 
120 v 

5 v 
50 mA 

100 mA 
200 mW 
400 mW 
150 OC 

to +150 OC 

min typ 

160 
o.85 0.98 

1.0 

130 
1.6 

max 
0.1 
0.1 
960 

10 
0.5 

unit 
uA 
uA 

mV 
v 

MHz 
pF 

Caae Outline 2029A 
(unit:mm) 

Case Outline 2030A 
(unit: mm) 

360 

E: Emitter 
C: Collector 
B: Base 

SANYO:DP6B 

2145KI,TS No.976-1/2 



2SC3066 

Collector to Base Breakdown 
Voltage 
Collector to Emitter 
Breakdown Voltage 
Emitter to Base Breakdown 
Voltage 

V(BR)CBO 

V(BR)CEO 

V(BR)EBO 

IC - V CE 
<12~~-~~-~~I-~~~~-~~ 

~101----+--+--+-+---+--t----tl---+--t-----j 

25oµA 

Hu 8 ...._,t~+-+---+--+--+-20J µA+---+--+---<+---< 

~ 6 >--+--+--+---+-+--I 5d µA+---+--+---<+---< 

~4 1001µA 

] 2 5JµA 

'ci r 
u Ig=O 

0 0 10 20 30 l.Q 50 
Collector to Emitter Voltage,VcE - V 

.c ..., 7 
"C 
.-t 
:i: 5 

"C c 
"' Ill 

3 
c 
.-t 

"' 2 Cl 
1.0 3 5 7 10 2 3 5 

Collector Current,Ic - mA 

10 
cob - Vcs 

f- \MHz 
r.. 7 

"' 
.c c 

<> ., 
1---<> c 

"' ..., 
.-t 
<> 
~1.0 

"' u 7 

~ ~51----+--+-+-+-+--+---+--+-t--+----I 
"' ..., 
6 3'--~l---..,l----.,l---,j.--'-~1--.1-----0---.1--+--,t 

10 10 5 100 2 
Collector to Base Voltage,VcB - V 

min typ max 
Ic=10uA,IE=O 130 

Ic=1mA, RBE=CD 120 

IE=10uA,Ic=O 5 

Is - VBE 
100 T vcE:=5v 

< 
~ 80 

Ill 
H 

•60 ..., 
c ., 
r.. 
5 40 
u ., 
"' :8 20 

z 
0 o 0.2 0.4 _0.6 0.8 1.0 

Base to Emilter Voltage,_VBE - mV 

h FE - IC 
1000 ~~-~~-~~~~~~--~-

1----+--+--t---+-+-+-+---+---+--i--v CE:= 6 v 

l"1 St--+-+-T~= Too't-+---+----t-+-f----j1--+--1 

.c~ 3 25'C -:i-.,. 

.;J 2 30 'C 1---1--1--t--+---f"~\-+---t---1 

g 'i ~1001---t--t--t---t-+-t--t---+---t-+~"---t-----j 

~ 71---t--+--t---+-+-+--+---+---+-+---+--t--

5 5 -+­
u 
g 3+----+--+---+---+-+-+--+---+---+-+--+--r---
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v 

v 
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2029A 2030A 

NPN Epitaxial Planar 
Silicon Composite Transistor 

Differential Amp Applications 

®978A 

Applications 
• Differential amp, current mirror 

Features 
Excellent in thermal equilibrium and suited for use in differential amp 
applications. 
Low noise. 
Matched pair capability. 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage 
Cellector to Emitter Voltage 
Emitter to Base Current 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Total Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics at 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
DC Current Gain Ratio 
Base to Emitter Voltage Drop 
Collector to Emitter 
Saturation Voltage 
Gain Bandwidth Product 
OUtput Capacitance 

Case OUtline 2029A 
(unit: mm) 

VCBO 
VCEO 
VEBO 
Ic 
icp 
Pc 
PT 
Tj 
Tstg 

Collector 
B: Base 

SANYO :DP6A 

362 

unit 
130 
120 

5 
50 

100 
1 unit 200 

400 
150 

-55 to +150 

VcE=6V,Ic=1mA 
VcB=10V,f=1MHz 

Case Outline 2030A 
(unit:mm) 

~
4.0 

c 8 

...+.++-r=~ 

E c 8 

E: Emitter 

min typ 

160 
0.85 0.98 

1.0 

130 
1.6 

N ...: I I ' oG[rma C: Collector 
B: Base 

1.27 1.27 SANYO:DP6B 

v 
v 
v 

mA 
mA 
mW 
mW 
OC 
OC 

max 
o. 1 
0.1 
960 

10 
0.5 

unit 
uA 
uA 

mV 
v 

MHz 
pF 

2145KI,TS No.978-1/3 



2SC3067 

Collector to Base Breakdown 
Voltage 
Collector to Emitter 
Breakdown Voltage 
Emitter to Base Breakdown 
Voltage 
Noise Level 

Noise Peak Level 

V(BR)CBO 

V(BR)CEO 

V(BR)EBO 

VNO(ave) 

VNO(peak) 

Ic=10uA,IE=O 

Ic=1mA, RBE= co 

IE=10uA,Ic=O 

min 
130 

120 

5 

Vcc=30V,Ic=1mA, 
Rg:56kohm,VG=77dB/1kHz 
Vcc=30V,Ic=1mA, 
Rg:56kohm,VG=77dB/1kHz 

typ max 

35 

200 

unit 
v 

v 

v 

mV 

mV 

*The 2SC3067 is classified by hFE(small) as follows: 

~F 320 280 G 560 I 480 H 960 

12 
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• e ., ' c ., .. .. ' ;;J 
u .. 
0 4 ., 
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I~=O 
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.. :c x 
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'O .... 
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0.6 o.e 
Base to Emitter Voltage,VBE - V 

hFE - Ic 

1.0 
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0240 
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c T 
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2SC3067 
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2003A 

NPN Epitaxial Planar 
Silicon Transistor 

High hFE, Low Frequency, 
General-Purpose Amp Applications 

®9430 

Applications 
• Low-frequency, general-purpose amp., various drivers, muting circuit 

Features 
High DC current gain (hfE=800 to 3200) 
Large current capacity 
Low collector-to-emitter saturation voltage (VCE(sat)=0.5V max.) 
High VEBO (VEB0~15V) 

Absolute Maximum Ratings/Ta=25°C 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 

VcBo 
Vern 
VEBO 
Jc 
icp 
Pc 

30 
25 
15 

300 
500 
600 
150 

Storage Temperature 
Tj 
Tstg -55 to +1!;;0 

Electrical Characteristics/T a=25°C 
Collector Cut-off Current 
Emitter Cut-off Current 
DC Current Gain 

Gain Band-width Product 
Common Base Output Capacitance 
Collector to Emitter Saturation 
Voltage 
Base to Emitter Saturation Voltage 
Collector to Base Breakdown 
Voltage 
Collector to Emitter Breakdown 
Voltage 
Emitter to Base Breakdown 
Voltage 

ICBO 
IEBO 
hfE(1) 
hfE(2) 
fT 
Cob 
VcE(sat) 

VcB=20V, IE=O 
VEB=10V, lc=O 
VcE=5V, lc=10mA 
VcE=5V, lc=200mA 
VcE=10V, lc=10mA 
VcB=10V, f=1MHz 
lc=200mA, IB=4mA 

VBE(sat) lc=200mA, IB=4mA 
V(BR)CBO lc=10µA, IE=0 

V(BR)CEO lc=1mA, IB=O 

V(BR)EBO IE=10µA, lc=O 

unit 
v 
v 
v 

mA 
mA 
mW 

oc 
oC 

min 

800 
600 

30 

25 

15 

Case Outline 2003A 
(unit:mm) 

JEDEC: T0-92 
EIAJ : SC-43 
SANYO: NP 

typ max 
0.1 
0.1 

1500 3200 

250 
4.5 

0.12 0.5 

0.85 1.2 

B. Base 
C. Collector 
E. Emitter 

unit 
µA 
µA 

MHz 
pF 
v 

v 
v 

v 

v 
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1ms to 100ms: Single pulse 
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' 2003A 

NPN Epitaxial Planar 
Silicon Transistor 

High hFE, Low Frequency, 
General-Purpose Amp Applications 

@9340 

Applications 
• Low-frequency, general-purpose amp., various drivers, muting circuit 

Features 
High DC current gain (hfE=800 to 3200) 
Low collector-to-emitter saturation voltage: VcE(sat)=0.5V max. 
High VEBO (VEB0;::;;15V) 

Absolute Maximum Ratings/Ta=25°C 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 

VcBo 
Vern 
VEBO 
le 
icp 
Pc 

60 
50 
15 

200 
300 
600 
150 

Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Tj 

Tstg -55 to +150 

Electrical Characteristics/T a=25°C 
Collector Cut-off Current 
Emitter Cut-off Current 
DC Current Gain 

Gain Band-width Product 
Common Base Output Capacitance 
Collector to Emitter Saturation 
Voltage 
Base to Emitter Saturation Voltage 
Collector to Base Breakdown 
Voltage 
Collector to Emitter Breakdown 
Voltage 
Emitter to Base Breakdown 
Voltage 

lcBo 
IEBO 
hfE(1) 
hfE(2) 
fT 
Cob 
VcE(sat) 

VcB=40V, IE=O 
VEB=10V, lc=O 
VcE=5V, lc=10mA 
VcE=5V, lc=100mA 
VcE=10V, lc=10mA 
VcB=10V, f=1MHz 
lc=100mA, IB=2mA 

VBE(sat) lc=100mA, IB=2mA 
V(BR)CBO lc=10µA, IE=O 

V(BR)CEO lc=1mA, IB=O 

V(BR)EBO IE=10µA, lc=O 

unit 
v 
v 
v 

mA 
mA 
mW 
oc 
oc 

min 

800 
600 

60 

50 

15 

Case Outline 2003A 
(unit:mm) 

JEDEC: T0-92 
EIAJ : SC-43 
SANYO: NP 

typ max 
0.1 
0.1 

1500 3200 

250 
4.0 

0.12 0.5 

0.85 1.2 

B. Base 
C- Collector 
E- Emitter 

unit 
µA 
µA 

MHz 
pf 
v 

v 
v 

v 

v 

3085KI/2033KI,TS No-934-1/3 
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2006A 

NPN Epitaxial Planar 
Silicon Transistor 

Applications 

High hFE, Low Frequency, 
General-Purpose Amp Applications 

• Low-frequency, general-purpose amp., various drivers, muting circuit 

Fea1Ures 
High DC current gain (hFE=800 to 3200) 
Large Current capacity (lc=1.2A) 
Low collector-to-emitter saturation voltage (VCE(sat)=0.5V max.) 
High VEBO (VEB0~15V) 

Absolute Maximum Ratings/Ta=25°C 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics/T a=25°C 
Collector Cut-off Current 
Emitter Cut-off Current 
DC Current Gain 

Gain Band-width Product 
Common Base Output Capacitance 
Collector to Emitter Saturation 
Voltage 
Base to Emitter Saturation Voltage 
Collector to Base Breakdown 
Voltage 
Collector to Emitter Breakdown 
Voltage 
Emitter to Base Breakdown 
Voltage 

VcBo 
VcEo 
VEBO 
Jc 
icp 
Pc 
Tj 
Tstg 

tcBo 
IEBO 
hFE(l) 
hFE{2) 
tr 
Cob 
VcE{sat) 

30 
25 
15 

1.2 
2 

150 
-55 to+l50 

VcB=20V, IE=O 
Vea=lOV, lc=O 
VcE=5V, lc=500mA 
VcE=5V, lc=10mA 
VcE=10V, lc=50mA 
VcB=10V, f=1MHz 
lc=500mA, la=10mA 

unit 
v 
v 
v 
A 
A 
w 
oc 
oc 

min 

800 
600 

typ max 
0.1 
0.1 

1500 3200 

220 
17 

0.12 0.5 

VaEjsat) tc=500mA, la=10mA 0.85 1.2 
V(BR)CBO lc=10µA, IE=O 

V(BR)CEO lc=1mA, la=O 

V(BR)EBO IE=10µA, lc=O 

Case Outline 2006A 
(unit:mm) 

30 

25 

15 

n 0.5 

m I: d~-Elli l-M .. - 14.o-J 1,:4.,_J 
EIAJ: SC-51 
SANYO:MP 

B: Base 
C: Collector 
E: Emitter 

unit 
µA 
µA 

MHz 
pF 
v 

v 
v 

v 

v 

3085KI/2033KI,TS No.923-1/3 
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2006A 

NPN Epitaxial Planar 
Silicon Transistor 

@946C 

Applications 

High hFE, Low Frequency, 
General-Purpose Amp Applications 

• Low-frequency, general-purpose amp., various drivers, muting circuit 

Features 
High DC current gain (hFE=BOO to 2000) 
High voltage (VcE0~10ov1 
Low collector-to-emitter saturation voltage (VCE(sat)~0.5V). 
High voltage (VEBQ~15V) 

Absolute Maximum Ratings/T 8=25°C 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics/T 8=25°C 
Collector Cut-off Current 
Emitter Cut-off Current 
DC Current Gain 

Gain Band-width Product 
Common Base Output Capacitance 
Collector to Emitter Saturation 
Voltage 
Base to Emitter Saturation Voltage 
Collector to Base Breakdown 
Voltage 
Collector to Emitter Breakdown 
Voltage 
Emitter to Base Breakdown 
Voltage 

vcBo 
VcEo 
VEBO 
le 
icp 
Pc 
Tj 

Tstg 

lcBo 
IEBO 
hFE(1) 
hFE(2) 
fT 
Cob 
VcE(satl 

120 
100 

15 
200 
300 

150 
-55 to +150 

VcB=BOV, IE=O 
VEB=10v, 1c=o 
VcE=5V, lc=10mA 
VcE=5V, 1c=1oomA 
VcE=10V, lc=10mA 
VcB=10V, f=1MHz 
lc=100mA, IB=2mA 

unit 
v 
v 
v 

mA 
mA 
w 
oc 
oc 

min 

500 
400 

typ max 
0.1 
0.1 

2000 

150 
6.5 

0.15 0.5 

VBE(satl lc=100mA, IB=2mA 0.85 1.2 
V(BR)CBO lc=10µA, IE=O 120 

V(BR)CEO lc=1mA, IB=O 100 

V(BR)EBO IE=10µA, lc=O 15 

Case Outline 2006A 
(unit: mm) A 0.5 

m 1 [1~-ETu 
L 9.5 • K~5_J c"J 
EIAJ: SC-Sl 
SANYO:MP 

B: Base 
C: Collector 
E: Emitter 

unit 
µA 
µA 

MHz 
pf 
v 

v 
v 

v 

v 

3085KI/20·33KI, TS No. 946-1/3 
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~1<XXlt---+-+-+----+--+-+-+--~+--~,+--+--+--+---I 
~ , 

~ 3 
Cl 

~f Lt 

Collector Current, le - mA 

cob - Vrn 
r== I MHz 

~ I 21----+---+--t-+-+---+--+·-+-+--+---1 
.~ ..c 
" 0 ~u ~ u 10 I'-.... 
.... 
:i 7 g. 
:i 5 0 
3l 
"' 3 al 
c 
0 2 
E 
E 
0 

(.) 
1 

I 10 100 

Collector to Base Voltage, VcB - V 

.;>10 

~1 
O? 
> :J: 

VBE(sat) - Ic 
Ic/r8-5o 

:ii---+-+-+--+--+-+-+--+--+--'' Pulse t---

c jjJ 3 
.£! al 

~> 
:i .... 
"' Ul 
~ --+-
"' .... 5 .... . E 
w 3 
0 .... 2 

"' .. 
"' al o. 13 

10 3 IX) 

Collector Current, le - mA 
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51---+---1-+-+--+--+-+---11----+--+--t--t--t--t--i 

21---+---1-+-+--+--t-+---11---+--+--t--t--t--t--i 

,~,._,.....,.,_..,.._-t--,_~ro~-.i--.i--+-r100--:--"">1"2-4 

Collector to Emitter Voltage, VcE - V 

376 

1200 ~-~~~__,_P_c"-,--T a--,----,---,--, 

s: 
E 1<XXl i---+-.->----t---t---t---t----t--i 
I 

(.) 

~ 8001----!---'--'..--l---t---t~-~---t--i 
c' 
0 ... 
~ 6001----!---'----t-~---t---+---t--i 

·~ 

~ '-001----t----!----t---t--~~--t---t--i 
l3 
u 
~ 200 f---f----t--+ 
0 
(.) 

O'---'----'-~-~-~-~-~~~ 
o w ~ ro ~ m oo ~ ~ 

Ambient Temperature, Ta - °C 



2022 

NPN Triple Diffused Planar 
Silicon Transistor 

Switching Regulator Applications 

@947A 

Features 
• High breakdown voltage(Vcso~500V) 
• Fast switching speed • 
• Wide ASO. 

Absolute Maxillua Ratings at Ta=25°C 
Collector to Base Voltage VcBO 
Collector to Emitter Voltage VCEO 
Emitter to Base Current VEBO 
Collector Current le 
Peak Collector Current icp 

Base Current IB 
Collector Dissipation Pc 

Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current IcBO 
Emitter Cutoff Current !EBO 
DC Current Gain hFE(1) 

C-E Saturation Voltage 
B-E Saturation Voltage 
Gain Bandwidth Product 
Output Capacitance 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
C-E Sustain Voltage 
C-E Sustain Voltage 

C-E Sustain Voltage 

hFE(2) 
VcE(sat) 
VBE(sat) 
fT 
cob 
V(BR)CBO 
V(BR)CEO 
V(BR)EBO 
VcEO(sus) 
vrH<sus> 

vr~~(sus) 

PW~300us, 

Duty Cycle~10% 

Tc=25°C 

-55 

unit 
500 v 
400 v 

7 v 
6 A 

12 A 

2 
2.5 

60 
150 

to +150 

min typ max unit 
10 uA 
10 uA 

15 
8 

1.0 v 
1.5 v 

20 MHz 
40 pF 

500 v 
400 v 

7 v 
400 v 
400 v 

450 v 

Case Outline 2022 
(unit: mm) 

E: Emitter 

~rrr ! L ~ c, collector 
- ~ L!:t:lJ:t:L _ _Ff=l'ru:_::O'&= B: Base 

3125MY,TS No.947-1/3 

377 
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min typ max 
Turn-ON Time ton Ic=3A,IB1=0.6A,IH2=-0.6A, 1. 0 

RL=66.6ohm,Vcc=2 ov 
Storage Time tstg " " 2.5 
Fall Time tr 

Sv.ltcbiDg Time Teat Circuit 
Jl i>W=20us illl 

D.C'S.1.,.~ 
192 

INPUT 

so 

v8E.-sv 

SI91:-Sle2=Ic 

Ic - VcE 

" 

Is=O 
0 o 2 4 6 8 10 
Collector to Emitter Voltage,VcE - V 

1 C - VBE 

USf----l----+----+--f---1-1+--f---+-----I .... ... f 4 

c. B 31----+---+---+-

'" 2 2·1-----+----+---t-
o 
CD 
:::: 1 f---+---+----hf---+f-cf----1----+---i 
0 
u 

378 

Collector Current,Ic - A 

" 1.0 

vcc=2oov 

IC - VCE 

Is=O 
00~-~~2---+----c4,.-~__,6~~-~8---+---;10 
Collector to Emitter Voltage,VcE - V 

hfE - IC 
Si.-.,---..---,-r-r--,--,-r-r--.---,~~--, 

3 VcE-5V 
2't-+--+---+-+--t---1--t-t--r--+-- Pul88 

10 r--
7 
s 
3 

2 

1. 03 O.Ql 0.1 S 1.0 10 
Collector Current,Ic - A 

ID ==- 100 ,.-,..-,--.,--,.-..-v~Br=E,,_(..,sa-'-t~),._-...,r c'-,.-~-r-,-----, 
=' I Ic/Is=5 
~ ~ S1--+-+-+--+-+--+-+--<-+-t-1-+--r- Pulse 
o ... 

==- "' ., 
<: ~ 
0 rzi 
..... IJI 
~==- 101--t-t--+--+-t--+-+-lf--+-t--i-t--t--+-+--t-t--i 
c. 
:s ... 
~ 3t-t-t--+--+-t--t-T--1c---+-t-1-t--t--+-t---t-t--i 

2r--r--T---r--t--+--r-t-T--1---.-i--t---r--+--t-t-t 

1.0 t--H-t- Ta - -40 °C 

::li"Cl 

0.01 3 570.1 s 1.0 3 57jo 

Collector Current,Ic - A 

unit 
us 

us 
us 
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Switching Time - Ic 
10~~~~~~~~~~~~~~~~ 

~ ~.r::~~~:;;:4::!;:=tt.t~1t==~=:t=-=l=-1:=j 
r-i-..,etg 

3 7 0.1 3 1.0 2 l 5 7 10 

Collector Current,Ic - A 
Reverse Bias A.S.O 

111 ±=r 
.. 10 1112::!="?n1'i'itj:i4:=::i=::t:=l=::::l::::::l::=:P..~-l--l-J I L 2ooµH _I _:"b. 
u ~ Ic=-5Igz Is2=-1.2A f-+-

H 3 T= IOOms Const 
~ 2~=~~ ~~M 
iJ T~st Circuit ~ 

j''fi~i\~11 f) lt--1 L 
~ 21--1 

~ o.1H 1ooa 

~ ~ 

f-+-

1-----+-

8 3 -SY Vee =20~ 
22 3 ft I 2 3 rt 2 3 1 10 100 1(XX) 

Collector to Ellitter Voltage,Vcg - V 

Forward A S 0 
::r 

23 5710 23 57100 34571(11) 

Collector to Emitter Voltage,VcB - V 

~ ~~~~~~~-P~c_-~T~a~~~~~~ 
I 

p.,U70 

.; 
0 60 .... 
~ 

g, so 
.... • 
!I "° Q 

r. 30 
0 
~ 

~ 20 
~ 
~ 

8 10 

GI 
0 ~ 

..0 0 
ol 

" 
T "° ··61>· T 111> 120 1t.o 1IO 

Ambient Temperature,Ta - 0 c 
0 
~ 
~ 
...; 

379 
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2017 

NPN Triple Diffused Planar 
Silicon Transistor 

Switching Regulator Applications 

®1055 

Features 
• High breakdown voltage(Vcso~500V) 
• Fast switching speed • 
• Wide ASO. 

Abaol.ate Hu:ima BatiDga at Ta=25°C 
Collector to Base Voltage Vcso 
Collector to Emitter Voltage VcEO 
Emitter to Base Current VEBO 
Collector Current Ic 
Peak Collector Current icp 

Base Current Ia 
Collector Dissipation Pc 
Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Cbaraoteriatica at Ta=25°C 
Collector Cutoff Current Icso 
Emitter Cutoff Current · IEB~ DC Current Gain hFE 1) 

hFE(2) 
Gain Bandwidth Product fr 
Output Capacitance cob 
C-E Saturation Voltage VcE(sat) 
B-E Saturation Voltage VBE(sat) 
C-B Breakdown Voltage V(BR)CBO 
C-E Breakdown Voltage V(BR)CEO 
E-B Breakdown Voltage V(BR)EBO 
C-E Sustain Voltage VcEO(sus) 
C-E Sustain Voltage vfflCsus) 

C-E Sustain Voltage vf~JCsus) 

380 

500 
400 

7 
25 

PW~300us, 40 
Duty Cycle~10J 

8 
Tc=25°C 160 

150 
-55 to +150 

vca=4oov,rro 
VEs=5V,Ic= 
VcE=5V,Ic=3.2A 
VcE=5V,I~=16A 
VcE=10V, c=3.2A 
Vcs=10V,f=1MHz 
Ic=16A,Ia=3.2A 
Ic=16A,Ia=3.2A 
Ic=1mA,IE:O 
Ic=1omA,R8roo 
IE:1mA,Ic= 
lc=25A,L=50uH,Is=5A 
Ic=25A,Ia1=5A,L=200uH, 
r82=-5A,c amped 
Ic=6A,I~1=1.2A,L=200uB, 
I 82=-1. ,clamped 

case Outline 2017 
(unit:mm) 

EIAJ. TC-3,TB-3 
JEDEC. T0-3 

unit 
v 
v 
v 
A 
A 

A 
w 

OC 
OC 

min typ max unit 

15 
8 

20 
320 

500 
400 

7 
400 
400 

450 

10 uA 
10 uA 

MHz 
pF 

1.0 v 
1.5 v 

v 
v 
v 
v 
v 

v 

C:Collector 
E:Emitter 
B.Base 

2125MY,TS No.1055-1/3 
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Turn-ON Time 

Storage Time 

Fall Time " 

50 1From top 
5.QA. 
4.5A 

INPUT 

Ic - VcE 
Pulse 

' '° 4. oA--+-->----+--+---+--+---+--+---1 
u 

H 3·5A_l[=::(:;::==i"'-""-'t°.::: --!,,_=~ 
.., 3°0A I --r- -- - -- --f JO v· ~=;_ - __ j;::.-- -::.F 
a tff!g- ;QA_ -:.: -- ~:. 
" zo ~~ • --+--
3 ~-- \.QA 
Cl 

~to~ Q.SA 

8 ~~--<--+--+-+--+--+----+---<--+--< 
fs=o o ............. __ ............ __ .._ ________ .._....._ __ ........... 

01z345 671910 
Collector to Emitter Voltage,VcE - V 

I - VBE 
JO.---~--..,...--+ ..... ---~~~-~ 

u 
H 
.;'ZO>----+----+----+--+--+-+--+---< 
c 
f 
'" ts 1----+---1---a 
" B t0 >-----+----+--
<> .. .... -a 5 >-----+----.-,,___,~+--+---+------< 
u 

O'----'-.....,:;,.._...._c__...,,,. __ -'---..__---' 
0.2 o.4 o.r. o.e t.o 1.z 1.1, 

Base to Emitter Voltage,v8E - V 

VcE(sat) - Ic g I> tO .................. .--...... -""r'-'T-'"'"-r--...-'T---,,..,---. 
"" , .,,_--+--+--+--+---+-+--+---+-t-;- Ic 7 18-5 
~ 51--+--+--+--+---+-+--+---+-t-i~~P~lse.r-r-1 Bi 
Jll w 
" :::' _3 .; t.O 1---1--1--1---1---1-+--1---+---+--+--+---1-+-+-t 

:::: !f a., 

~~ ~ 
Zl---1--1--1---1---+-+--+--+---+--t--~bo'L#--t--+-; 

; VYI 
i 0·1,t-..~~+ff~-1;i~"*T~a~-~~1~2~o~·""ci:-;~~~;~W,!~~t~~:~_tj~ .... ::I !ij _, b,O_C.1-+-+---+-1-+ 

8 3'--+-.~1---'--.... ~--.--*----------'-/-l---~,!-,I--_,_-+-*--~ 
o.oi 0.1 • • ~ 1.0 • • 10 

Collector Current,Ic - A 

min typ max unit 
1.0 us 

2.5 us 

" 

< 

Ill 
10 

vcc•200V 

I 8 f--;l""P"""--P..""'t-=~:ii 
u 

H 

1.0 

~ , iv~~l,..~'.'.'.:'.:'.+:-c:ll~~=F=::t==+:==i 
" " c3 
" 4 ~-1::-~-+--+-­o ... 
Cl .. 
~ 2 r=:t::::+=4=~~r~=r"'f"=f=""i 
u 

0 Is=O 
0 t 2 3 4 .5 6 7 8 9 tO 

Collector to Emitter.Voltage,VcE - V . h I FE - ~ 
VCE-5V 

cl Pulse 
.i 

J. 2 

.i tOO 

~ ... 
c 
f 
'" ::s 

cl 

3 
2 

Ta= 12o·c 
2~ ~ 

!4b"c ~ 
....... 

u tO 
u 

to- ~ 
rr-

i:I 
~ 
3 
2 3 0.1 t-0 tO 0.01 

Collector Current,Ic - A 
VBE(sat) - Ic 

~ ~ tO ............ -.--...... --.-'-...... --.-~-~1-c~/~1s-=~s 

~ ~ 71--+-f--11--+--+--+-+--+--+-+--+- Pulse 
~~ 51--+-f--11--+--+--+-+--+--+--+--+---+--f--+-i ..... 
a1~ 

r/J ~ 

" I> 
~ ; 2>---+-1--1--+--+---+-+--+---+--+---+--+->-+-I 

~N "" .... o ;2 1.0 i---+-+_.._~ 40"C .., Ta 
5 25"C 

~~.01___...._,_~~1--0~~~2,,___.-*-t.~o-+-+--+--ro-'---+-~ 

Collector Current,Ic - A 

us 

381 
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t0~-~~S~w_it_c_h~i_n~\:~T_i_me~-~I~c---,-~~ 

75,1;.r::::.r::-r::~~-==---=_=1~ .... ~~-~~t,,~tg-f--+--+---+--
T----~ 311-+-+-+---+---+---l---+--P"-d-~--+-f---

I 2•t-r-+---t---t----+--+--+--+--+----~+---+----< 

~1-0>-+--+--+---+---+---+--+--+--+---+--+---< 
~ 7·~~-t-"c-+--+--+--+-f----+---+--+---Jl'i--7"-t---l 
~sR_" Z ~ 3 ~ t -+---+--ho"-+--+---< .s 2 ~ f ~ 

'i R load ~on Y 
Vl 0.1 _J.__ -,--+---I l--lf--+---+---+---1 

Ic= 5Is I= -5Is2 
7 Vcc=2oov -+---+--+--1---1-+-~ 

1,-...,.,.0 23!71() 
Collector Current,Ic - A 

Forward Bias A s 0 
100..--...----,--...,.-...,-~-r---....----.-"-r---r-~T---....--1-r-, 

< ! 1212.. ,-+-

I 2 Ic max :Sb. ~I ~~~ 
...,'-' t() ~ N~~ ~--+~~ °i--+---1 

~ :f--1----1-1---+~+-~~ ~ 
3 2 ~~ JS 
~ 1.0 <i'°'<o~ I" 
0 5•1--+--+--+--+--+--+--+--+- -.;;;: 
~ 31--1---+--+-+---l--+---+--+---+--~P..+--l-+-+--1 
~ 2f--+---+--+-+--+-+--+---+---+--+..~l ..... '<"+-t-t--l 

(l 0-11----+---+-+-+--+--+--+-+-+--+--+"H-+-f 
u ~ Tc =25 ·c-+--+----+--+-+---+--+--+-1--+--+-J 

?1Pulae 
3 571() 100 ~ 1CXXl 

Collector to Emitter Voltage,VcE - V 

382 

100 Reverse Bias A S 0 

5 

< 

' 
3 T0 =2s 0c 
2 L=2ooµH 

·Ia2=-5~ 
u 10 .... ... 
c 
G> .. .. 
" 

5 
3 
2 

u 1.0 .. 
0 ... 
g 
.... ..... 
8 o. 

5 
3 
2 

1 

~1 

rc=-sra2 
Const 1 
IQ)25A 

7 2 3 ! 1 tO IOO 1CXXl 
Collector to Emitter Voltage,VCE - V 



2010A 

NPN Triple Diffused Planar 
Silicon Transistor 

Switching Regulator Applications 

®!O!OA 

Features 
• High breakdown voltage(VcBo~800V) 
• Fast switching speed • 
• Wide ASO. 

Absolute Maxilma Ratings at Ta=25°C 
Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Current VEBO 
Collector Current le 
Peak Collector Current icp 

Base Current 
Collector Dissipation 

Junction Temperature 
Storage Temperature 

IB 
Pc 

Tj 
Tstg 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current IcBO 
Emitter Cutoff Current IEBO 
DC Current Gain hFE(1) 

C-E Saturation Voltage 
B-E Saturation Voltage 
Gain Bandwidth Product 
Output Capacitance 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
C-E Sustain Voltage 
C-E Sustain Voltage 

C-E Sustain Voltage 

hFE(2) 
VcE(sat) 
~BE( sat) 

T 
cob 
V(BR)CBO 
V(BR)CEO 
V(BR)EBO 
VcEO(sus) 
V~ij(sus) 

v~~JCsus) 

PW~300us, 

Duty Cycle~10% 

unit 
800 v 
500 v 

7 v 
3 A 
6 A 

1 A 
1.75 w 

40 w 
150 OC 

-55 to +150 °c 

VcB=500V,IE=O 
VEB=5V,Ic=O 
VcE=5V,Ic=0.3A 
VcE=5V,Ic=1.5A 
Ic=1.5A,IB=0.3A 
Ic=1.5A,IB=0.3A 
VcE=10V,Ic=0.3A 
VcB=10V,f:1MHz 
Ic=1mA,IE=O 

min typ max unit 
10 uA 
11) uA 

10 
8 

18 
40 

~:~ MH! . 

Ic=1mA,RsE=oo 
IE=1mA,Ic=O 
Ic=3A,Is=0.6A,L=50uH 
Ic=3A,IB1=0.6A,L=200uH, 
152:-0.6 ,clamped 
Ic=0.6A,Is1=0.12A,L=200uH 
IB2=-0.12A,clamped 

Case Outline 2010A 
(unit:mm) 

800 
500 

7 
500 
500 

55.0 

ril~~Ju at 
'~=t=JI L E: Emitter a::e::::::=;a:o' _J tA.I_ c: Oollectoi 

.: JEDEC: T0-220AB B: Baae 

EIAJ : SC-46 

3095MY,TS No.1010-1/3 
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p~ . 

v = 
v 
v 
v 

v 
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Turn-ON Time 

Storage Time 
Fall Time 

tstg 

Ic=2A,Is1=0.4A,Is2=-0.4A, 
RL=100ohm,Vcc=200V 

" " 

min typ max unit 
1.0 us 

tr " 
Switching Tim Test Circuit 

VefrSV 

Slei=-Sle2=IC 

~ 10 J---1"" ~ 

t ~ a ~ 
c.> 311---+-+-+-t-+-+--+--+-t-t--+--t------1-----1--t-I 
Q 

2•1---+-+-+-1--+-+--+--+-+-+-+--+---1--11-H 

0.01 0.1 2 1:0 5 

Collector Current,Ic - A 
VBE(sat) - re 

:, "" 10.0 ~~~~~----r=-'-.--r-........ -.--.---,---. 
3 1 Ic/I9=5 
_.. ...... 71----1---lf--++----1--t--+--+-++-+--+pulse 
~ -ai 
a .! 
0 llQ 
j ... ~ 

I 1.0 ,____,..__,..........,'.:ii 40°C 

l!l_ ...-+-~ 
" • ... ... 12o"Q.0

_. '-+-t-++-+-+--t--1-t-1 

i 3 

2 
0 ... 
• o. 1 • 0.01 
al 

1.0 2 :r:; 0.1 

384 

" 0 ... 
C) • .... .... 
0 

c.> 

" 
3.0 us 
1.0 us 

vcc=2oov 

4 

~ 

I 
u3 

H ... c • !:: 2 a 
~ ... 
C) 1 
~ .... 
0 

c.> 

0 
0 

2 

0. 1 

• :s 
I 

100 

= 10 

~ 

0.1 

QOl 

5 

2 

2 

0.01 

2 

re - VBE 

l~cE-sv 
Pulse-

II _l_ 11 

1 
d] 
'7'~~ £..."' ""!1 

i.;__J}-

5 0.1 T :r 5 1.0 

Collector Current,Ic - A 
Switching Time - re 

R load 
Ic=5Is6 =-5Is2 
vcc=20 v 

J_ 

tst; 

~ 
:--.... 
~ 

~ d-
I~ t--.. tr L ...,)' 

...........: IZ 

~ 5 TT 5 
0.1 1.0 

2 5 

Collector Current,Ic - A 
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Forward Bias A S 0 

~.--~..-~..-~,--P~c'--T---T~~-.~-..,.-~-..,.---, 

Reverse Bi as A S O 
X>.O 

6 
II I ] 

·~ T 25'C 
L~200µH 

.. 
I 

u 
H 
.; 1. 
s:: 
: ~=f5I± 
sll --1 --1 i: ::s 

u .. 
0 to . 
... ..... ..... 
0 
u 

~ 
I~ 7 

· ~r~I t' 
- SV lb;'JIJV 

Ig 2 - -o. 6A\ 
Const -' 
re;;; 3A 

j---< 

2-, 
I) 2 3 s 100 '\;so l 000 

Collector to Emitter Voltage,VcE - V 

385 



2010A 
NPN Triple Diffused Planar 

Silicon Transistor 

Switching Regulator Applications 

@!OllA 

Features 
High breakdown voltage (Vcso ~ 800V) 

• High switching speed 
• Wide ASO 

Absolute Maximum Ratings/Ta= 25°C 
Collector to base voltage 
Collector to emitter voltage 
Emitter to base voltage 
Collector current 
Peak collector current 

Base current 
Collector dissipation 

Junction temperature 
Storage temperature 

Electrical Characteristics/Ta = 25° C 
Collector cutoff current 
Emitter cutoff current 
DC current gain 

Vcso 
VcEO 
VEBO 
ic 
icp 

Is 
Pc 

rcso 
IEBO 
hFE(1) 
hFE(2) 

Collector to emitter saturation voltage VcE(sat) 
Base to emitter saturation voltage VBE(sat) 
Gain bandwidth product fT 
Common base output capacitance Cob 
Collector to base breakdown voltage V(BR)CBO 
Collector to emitter breakdown voltage V (BR) CEO 
Emitter to base breakdown voltage V(BR)EBO 
Collector to emitter sustaining voltage VcEO(sus) 
Collector to emitter sustaining voltage VCEX(sus) 

(1) 

Collector to emitter sustaining voltage VCEX(sus) 
(2) 

386 

PW~300 µs, 
Duty Cycle;;;; 10% 

Tc=25°C 

V CB = 500 V, IE = 0 
VEB = 5 V, le= 0 

800 
500 

7 
5 

10 

2 
1.75 

50 
150 

-55 ~ +150 

min 

VcE=5V,lc=0.6A 10 
VcE = 5 V, re= 3 A 8 
1c=3A,1s=0.6A 
rc=3A, 1s=0.6A 
VcE = 10 V, re= 0.6 A 
Vcs = 10 V, f = 1 MHz 
IC = 1 mA, IE = 0 800 
le= 4 mA, RBE = 00 500 
IE=1mA,lc=O 7 
IC= 5 A, L = 50 µH, IB = 1 A 500 
ic = 5 A, L = 200 µH, 1s1 = -rs2 500 
= 1 A, clamped 
rcO: 1.2A, L=200µH, ls1 =0.24A 550 
I 82 = -0.24 A, clamped 

Case Outline 2010A 
(unit: mm) 

unit 
v 
v 
v 
A 
A 

A 
w 
w 
oc 
oc 

typ 

18 
80 

1=6:311s.1---i-1,.ol 

flt! o;~dU 

max unit 
10 µA 
10 µA 

1.0 v 
1.5 v 

MHz 
pF 
v 
v 
v 
v 
v 

v 

2.7 

-r-r---~ 1 

I 

~ I fuL C: Collector 
~~~ L E: Emitter 

... ---- 18 .o ___, 
~ JEDEC: T0-220AB B: Base 

EIAJ SC-46 

0282K I, 5if No. 1011-1 /3 
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min typ max unit 

Turn-on time ton IC= 4 A, IB1 = 0.8 A, IB2 = -0.8 A, 
RL= 50 n, Vee= 200 v 

1.0 µs 

Storage time tstg le= 4 A, IB1 = 0.8 A, ls2 = -0.8 A, 
RL = 50 n, Vee= 200 v 

3.0 µs 

Fall time tf le= 4 A, IB1 = 0.8 A, ls2 = -0.8 A, 
R L = 50 n, Vee= 200 v 

1.0 µs 

Switching Time Test Circuit 
JlP'W=20us ~­

D.C~ 1 ,, iBz 

INPUT 

VeEr5V 

s1a1=-Sis2=Ic 
vcc=2oov 

<( 
I 4 f-+_...,~-1-~~"'° 

9 .. 
c 

~ 
" u 

~ 211<--__,,..~ 
~ 

8 

0'----'-~-'-~.1..---'-~-'-~Is~=.__;_o_._~.....__P_u_1~se__, 
0 4 6 8 10 

Collector to emitter voltage, V CE - V 

hFE - IC 
31,----,----,--,.,.-,--,--,---.-::,--.,--_,..-~-~ 

w 2,._-+--+-'-+--1--+-+--+-+-.1---'- V CF:= 5V 
~ Pulse 
c 1001---+--+-l--+-+-+-+--+-+-+---1---+-I--+~ 
-~ 7~ 1 0 

1: 
~ 
::J 
u 

0 
0 

w 

Sf-- 1'a= 120 C 

10 

~ 3•>----+-+-f--+-1---l---l---+--l--+---l.-+-'--'-

.,· 
l;l' 
~ 

g 
c 
0 
-~ 
::J 

Jg 

10>---+-+-1.-1--1---l--+--+--l--+---l.-+-'-'-
7•>--+-+-1--+-1--+-+---l--l--+--+--+-'-'-

5it----+--+-l--+-+-+-+--+-+-+---1---+-1--+r--

31t---+--+-l--+-+-+-+--+-+-+--+--+-I--+-< 
2!1----+--+--'l--+-+-+-+--+-+-+--+--+-I--+-< 

~-01 2 3 5 7 0.1 57 2 3 
1.0 10 

Collector current, I c - A 

IC - VBE 

<( 4 

I 
9 .. 3 --· 
c 
~ 
" u 

O'-~'--~i.c-~IL-..LJ'--__J'--__j-__j _ _J 

o 0.2 o.4 o 6 o.e 1.0 1.2 1.4 1.6 
> Base to emitter voltage, VsE - V 

~ 1CXl.--~~~~v_c_E(~s_a~t~)~-~Ic~~~~~ 
] Ic/ Ig=5 
w ,.._-+--+---+--+-<--+--+--+-+--+--Pulse 
0 31>---+-+--'-+-1--+-+--+-+--l---1--1----J--l._J 
> 2,f---1--1---'-+-+--+-+--+-+--l---1--1---'-+-' 
.,· 
"' !l 
0 
> 
c 
0 
·~ 

" Jg 
Iii 
:::: .E ., 
B 
~ 
tl 
~ 
0 
0 

~ 
I 

"' E 
·;::; 

"' c 
:c 
!! 
-~ 
en 

1() 

5 
3 
•>--+--+---i-l--+---+--+--+-+-+----+--1---'-+­
:>---1--1----l-+-+--+--+---+-+-.l---l-_J_ c,G +-

i:; .-+-2 

1.0 1---+--+---+--+--+--+-+--4--+--+-~~~ 
3 
2 

0.1 

5 
3 
0.01 

3 

0 i-~0-+-+-­
~~ '1",--++-

0.1 1.0 1() 

Collector current, le - A 
switching. 'rime - le 

Load resistance 
!t----+--+-1--+-+-+-+--+ Ic=5Ig I= -5Is2 2 

10 1---+--+-I--+-+-+-+--+ v cc= 2 oov 
•1---+-+- tstg --1--1-1--+..l-+-+-+--+--l--I 7 
5 

3 
2 

1.0 

5 

2 

0.1 
0.01 3 5 7 0.1 2 3 5 7 1.0 2 3 5 7 10 

Collector current, le - A 
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J 
2 

< 
10 

I 
!::! 3 
~ 2 c 

~ 1.0 
:J 
u 
~ 

* J 
.!! 2 
0 
(.) 0.1 

3 

~ 

60 s: 
I 
(.) 50 
II. 

c" 
0 

-~ 40 

·= :0 lO 
:s 
b 
.!! 20 8 ., 
:c 

10 "' ;i: 
.2 
<( 

00 

388 

Ic 
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Forward Bias A S 0 

Collector to emitter voltage, VcE - V 

Pc - Ta 

40 60 1 160 

Ambient temperature, Ta - ° C 

Reverse Bias AS 0 

~I'II 11 l 
10 1 l ! I ! 

Tc=25°C i Is2=-1A""--
< 5 L=2QOµH ---+--+- Const -++-
I J~ rc=-5Is2---1-+--- (at 1c~5A)---+--+-

!::! 2 . -
~ rj , i 1 1 
c 1.0 t--+---+--t--t------t--t---'-i---11--l---l 

~ 
G 5 ~ + 
:s 31~- I i 0.; ~~.\TU L --+----+--+----...,____,f---<+-+--< 

~ fR'l r r 
~ • 5V l\:c lOV -+--+--+--+---+---tt--+---i 

~3 5710 23 5 7 100 2 3 71CXX) 

Collector to emitter voltage, V CE - V 



2022 
NPN Triple Diffused Planar 

Silicon Transistor 

Switching Regulator Applications 

®10!7A 

Features 
• High breakdown voltage(VcBo~800V) 
• Fast switching speed • 
• Wide ASO. 

Absolute Hax1- Ratings at 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Current 
Collector Current 
Peak Collector Current 

Base Current 
Collector Dissipation 

Junction Temperature 
Storage Temperature 

IB 
Pc 

Tj 
Tstg 

PW~300us, 
Duty Cycle~10j 

unit 
800 v 
500 v 

7 v 
4 A 
8 A 

1.5 
2.5 
60 

150 
-55 to +150 

A 
w 
w 

OC 
Oc 

Electrical Characteristics at Ta=25°C min typ max unit 
Collector Cutoff Current IcBO VcB=500V,IE=O 
Emitter Cutoff Current IEBO VEB=5V,Ic:O 
DC Current Gain hrEC1) VcE=5V,Ic=0.3A 

C-E Saturation Voltage 
B-E Saturation Voltage 
Gain Bandwidth Product 
output Capacitance 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
C-E Sustain Voltage 
C-E Sustain Voltage 

C-E Sustain Voltage 

hFE(2) VcE=5V,Ic=1.5A 
VcE(sat) Ic=1.5A,IB=0.3A 
VBE(sat) Ic=1.5A,IB=0.3A 
fr VcE=10V,Ic=0.3A 
cob VcB=10V,f=1MHz 
v(BR)CBO Ic=1mA,IE=O 
v(BR)CEO 1c=1mA,RBE=CO 
v(BR)EBO 1E=1mA,Ic=O 
VcEO(sus) Ic=4A,IB=0.8A,L=50uH 
VcEX(sus) Ic=4A,IB1=0.8A,L=200uH, 

(1) IB2=-0.8 ,clamped 
VCEX(sus) Ic=0.6A,IB1=0.12A,L=200uH 

(2) IB2=-0.12A,clamped 

Case Outline 2022 
(unit: mm) 

10 
1-() 

10 
8 

1.0 
1.5 

18 
40 

800 
500 

7 
500 
500 

550 

3095MY,TS No.1017-1/3 
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uA 
uA 

v 
v 

MHz 
pF 
v 
v 
v 
v 
v 

v 

____..:... = = 
= == 
= 
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min typ max unit 
Turn-ON Time ton Ic=2A,IB1=0.4A,Is2=-0.4A, 1. 0 us 

RL=100ohm,Vcc=20 v 
Storage Time tstg 

ft ft 3.0 us 
Fall Time tr ft 

Svitchi.Dg Time Test Circuit 

0 ... 
• 
i 

JlP.W=20us IBl 
D.C Uo ,, ;;::= 

•e2 

INPUT 

V&r5V 

51 Bl= -5182 = IC=2A 
r C - VcE 

o ~-+--~f---+--~f--__._rs_=-+--o~>----+---->----' 
0 2 4 6 8 10 
Collector to Emitter Voltage,VcE - V 

3 

100 

r.t 7 

.:­
,; 
~ 

5 

3 

2 

~ ti 
f 71--"1 

a 
tJ 
Q 

5 

3 

2 

1.0 
0.01 

7 
5 

3 
2 

1.0 
7 
5 

t---1 

3 
0.01 

hFE - re 
vCE=sv 
Pulse 

Ta= 120°C 

{2s'c 
1"'oo. 

l'-..1 
l__4o'C ~ 

' ~ ...... ~ 

' 
0.1 1.0 10 

Collector Current,Ic - A 
VsE sat) - re 

Ic/r8=s 
Pulse 

Tu: 40'C 25'C -
120°C 

3 "T'r 23 
Q.J 1.0 

3 
10 

Collector Current,Ic - A 

390 

n 

... 
I 4 
tJ 

H 

~ 3 

f 
i:. a 
i:. 
0 ... 
0 

~1 .... 
0 
tJ 

1.0 us 

VCE-SV 
Pulse 

ll~ ,,, 
&.°' CV iJ_ 

I- i -i !Z v 0 
0 0.4 o.s 1.2 1.r; 2.0 

Base to Emitter Voltage,v8E - V 

= 1> 100 .----,-.,..--.--.-r'V C=E_,_.,( sra,.t~> ...,.---r-'r CT---..,--.-~ 
~ 1 Ic/Ig-5 

~ ,... 3 "";~:;:~:;;:;~:;:~:;;:;~__,Pr--u-;l_s_et-+-t 
; ~ 21----+--+----+--+-I----+--+---+--+-+---+---+----+-........ 
... II 
~ 'j,;j'101----+--+----+--+-I----+--+----+--+-+---+---+----+-........ 

s:.1>0 sr----+--+--+-+-1---+--+--+-+--1---+--+--+-+-t 
3 ; 31----+--+----+--+->----+--+----+--+-+---0•,~,'r//-
... ~ 2~-+-+--+--+--+---+-+--+--+--+- '" 
..; "' ' . ,"'" .9 ~ 1.0 tt-.flH--t-+-f 

0 // YJ .s > 5 e.:W,'...6-++-
l----+--+----+--t-l----+--+----+--t-r.L.·~12'7f'·ct'r-t-+-J 

i:. 2 0 ... 
0.1 0 

...112o'C~ 
• .... 5 ..... 
0 3 tJ 0.01 3 0.1 23 1.0 10 

Collector Current,Ic - A 

3 Switching Time - re 

I 
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Forward Bias A S 0 

0 3 
H 

2 ..; 
~ ,. 0 
r.. 7 
r.. 5 
::J 

0 3 
r.. 2 
0 

~o .1 ., 7 ..... ..... 
0 3 0 

D 100 1000 
Collector to Emitter Voltage,VcE - V 

~~~~~~~~~-"--~--I~c'r-~~~---, 

Reverse Bias A S O 

7 T 25°C ~ 
o 5 L~2QOµH I ?=-O.BA ,rt-1 

H J --+-+---+- B~ · -t-t--1 
2 1c = - 51BJ2 Const +-~'-i--r--1 

~ l l] f 1.01--1---+-+-+---+-+-+-r--1---+--+---i-+-I 
r.. 7 Test Cil:ult a S Ir /\ 

r.. JI~~\.... 

i Q.~ ~ L -+-t---+--+---r---tt--;--. 

8 s r'J: 1 t 
~ -5V Va;•lllV 

:f 571() 2 3 100 CXl 

Collector to Emitter Voltage,Vcg - V 

391 
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2022 

NPN Triple Diffused Planar 
Silicon Transistor 

Switching Regulator Applications 

®1012A 

Features 
• High breakdown voltage(VCB0~800V) 
• Fast switching speed • 
• Wide ASO. 

Absolute Haxilaul Ratings at Ta:25°C unit 
Collector to Base Voltage VCBO 800 v 
Collector to Emitter Voltage VCEO 500 v 
Emitter to Base Current VEBO 7 v 
Collector Current Ic 7 A 
Peak Collector Current icp PW~300us, 1 li A 

Duty Cycle~10% 
Base Current IB 3 A 
Collector Dissipation Pc 2.5 w 

Tc=25°C 80 w 
Junction Temperature Tj 150 OC 
Storage Temperature Tstg -55 to +150 OC 

Electrical Characteristics at Ta=25°C min typ max unit 
Collector Cutoff Current 1CBO VcB=500V,IE=O 10 uA 
Emitter Cutoff Current 1EB~ VEB=5V,Ic=O 10 uA 
DC Current Gain hFE 1) VcE=5V,Ic=0.6A 10 

hFE{2) VcE=5V,Ic=3A 8 
C-E Saturation Voltage VcE(sat) Ic=3A,IB=0.6A 1.0 v 
B-E Saturation Voltage VBE(sat) Ic=3A,IB=0.6A 1.5 v 
Gain Bandwidth Product fT VcE=10V,Ic=0.6A 18 MHz 
Output Capacitance cob VcB=10V,f:1MHz 80 pF 
C-B Breakdown Voltage V(BR)CBO Ic=1mA,IE=0 800 v 
C-E Breakdown Voltage V(BR)CEO Ic=5mA, RaE= OJ 500 v 
E-B Breakdown Voltage V(BR)EBO IE=1mA,Ic=O 7 v 
C-E Sustain Voltage VcEO(sus) Ic~7A,IB=0.1l!A,L=50uH 500 v 
C-E Sustain Voltage v~H<sus> Ic=7A,Ia4=0.1l!A,L:200uH, 500 v 

IB2=-0.1 A,clamped 
C-E Sustain Voltage V~~t(sus) Ic=1.2A,IR1=0.2l!A,L=200uH 550 v 

Ia2=-0.2li ,clamped 

Case Outline 2022 
(unit:mm) 

E: Emitter 

~[hli} L ~ C: Collector 
~ L!!:::l:tt::L_..J>p='f[[L~= B: Base 

3095MY,TS No.1012-1/3 
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Turn-ON Time Ic=4A,IB1:0.8A,IB2=-0.8A, 
RL=50ohm,Vcc=200V 

min typ max unit 
1.0 us 

3.0 us 
1.0 us 

Storage Time 
Fall Time 

tstg 
ft ft 

tr ft 

SVitching Time Test Circui.t 

Jl~=20us 
D.C ~ 1•/. 

INPUT 

IC - VcE 

Re 

100u 

v8E.-sv 
Sle1=-Sle2=IC 

Pulse 

Ig=O 
O O 2 4 6 B 10 

Collector to Emitter Voltage,VcE - V 

hFE - Ic 
100.--~~~-,-..,.--,--,--..~-r--.--V-cE-_-5--,v 

Jt==t::j::=t=t:i==t=t:=t=t:t==t Pulse 
~ T:=12obc-+--+--+---<~-+--_,__-+--+---< 

.8' J: 1--.. 
a 25~ S 
~ 21----t--t---t:::±;;~::..t--t--t-t--+--::--'k~:-f-"-t---t--i 

~ 10 ~ -=.:!:J;;...·c~· -i-r--r-....._N~"--t '&.._~--r--1 
~ 'l;::.;;;~t=iH~t--1=+--!==:::i=i:=::!=l=J:::==~r:=tr.,;~~~ 8 5>---+--+--+-!-+-~+->--+--+-+---'--l--::s:,.,,._,.__. 

0 J,__-+--+--+--+--+---+--+--4-+---+--l-->--~lSI---.. 
Q ~ 

0.01 0.1 2 1.0 ~ 10 
Collector Current,Ic - A 

VsE sat) - Ic 
Ic/Ig=5 
Pulse 

2 

Ta 40 c .... 
7 

25 c 
12pc 

0.1 
0.01 0.1 1.0 10 

Collector Current,Ic - A 

ft 

470u 

vcc=200V 

IC - VBE 

-gioo 
'Pi I 10.0 .... 

7 
le/ Ig=5 .. ~ .. .... 

::s .. 
.... D .. 
Cl)~ 

.. r;.P 
G> -.... G> 

Pulse_r 

2 J_ t~· 
1~r 

:::: ~ 1.0 
a .... 
rzi rl II~ 3=2 ~"' I-

7• ?---
lJY c\?H .. 

0 .... 
0 
41 

2 

!'-..... 
::: o. 1 i-:::: i::,,.i 

~v W! 
0 
0 

D 
::s 

; ... 

0.01 0.1 1.0 2 3 
Collector Current,Ic - A 

Switching Time - ~ 
ll.0 .---..--..-~-r--r--..-"'r-r-.--r-r-_......-....... ...-....... 

,,__-+--+-~-+--+---+--+-+-f-+-+--+--<--++-t--< 

; ~ 
~ 1.0 1----1--t-h~r-+-+--t-t-+-+-+-+--t-t-t-tf-+-f 

.s 'l==l==+=~~l==+==+=t+=+=t==+==+=ltl=~ 

... 5 ~- ~ 
~ '-'.. 

~-+--+-t+-1f--t--~~-ld'-t--t ~ 
~ R load ~ t,.!.+-~~~<-+++'+-1 

Ic=5Ia1=-51a2 ~ 
0.1 Vcc=2oov Ll__ 

O.Ol 2 3 5 7 0-1 J 5 7 lO 10 
Collector Current,Ic - A 
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00 

,..u II 

g 
..-f ... 
"' Q, 
..-f 
II) 
II) 
..-f 
Q .. 
0 ... 
Cl .. ..... ..... 
0 
u 

In 

-"> 

20 

0 

Forward Bias A S 0 

3 5 7 100 2 3, 5 '1000 

to Emitter Voltage,VcE - V 
p T ~ - a 

~ 
~ .... q. 

~ .. 
~ Q'./'. 

~f 
..(0 

~ 
~ 
~ 

o 20 "° !ill a:> m llO 1.0 1&0 
Ambient Temperature,Ta - 0c 
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Reverse Bias A S 0 
14"1llJ. l ..!. ..!. 
10.0 Tc-25'C -+-+-++-+- 1~ 2 = _I_ J, ~A~+== 

"" s L=2QQµ H Const ---1 t--
1 Ic=- 5rg2 (at Ic~?A) .--1 t--

Hu tt ± ± 
~ 1.0 ..ll _L _L t 5 Tnl Clrtutt 

a '~-¥-a 2 -182[\TUT 
'6 0.1 L t-t---r--r__,-r....,....H-__, 
GI VR 

..... 5 ..... 100 

8 : -SV Vcc•lOV 

S 7 10 T T 0 100 '13!1l 1000 
Collector to Emitter Voltage,VcE - V 



2022 

NPN Triple Diffused Planar 
Silicon Transistor 

Switching Regulator Applications 

(E)l013A 

Features 
• High breakdown voltage(VCB0~800V) • 
• Fast switching speed. 

Wigh ASO. 

Abso1ute Haxi.Jmll Ratings at Ta=25°C 
Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 

unit 

Emitter to base Current VEBO 
Collector Current Ic 
Peak collector Current icp 

Base Current 
Collector Dissipation 

Junction Temperature 
Storage Temperature 

IB 
Pc 

Tj 
Tstg 

Pulse,PW{300us, 
Duty Cycle~10% 

800 v 
500 v 

7 v 
10 A 
20 A 

4 w 
2.5 w 
100 w 
150 OC 

-55 to +150 Oc 

Electrica1 Characteristics at 
Collector Cutoff Current 
Emitter Cutoff Current 

Ta=25°C 
1CBO 

min typ 

DC Current Gain 

C-E Saturation Voltage 
B-E Saturation Voltage 
Gain Bandwidth Product 
Output Capacitance 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
C-E Sustain Voltage 
C-E Sustain Voltage 

C-E Sustain Voltage 

1EBO 
hFE( 1) 
hFE(2) 
VcE(sat) 
VBE(sat) 
fT 
cod 
V(BR)CBO 
V(BR)CEO 
V(BR)EBO 
VcEO(sus) 
vrH<sus) 

vr~J(sus) 

VcB=500V,IE=O 
VEB=5V,Ic=0 
VcE=5V,Ic=1.2A 10 
VcE=5V,Ic=6A 8 
Ic=6A,IB:1.2A 
Ic=6A,IB=1.2A 
VcE=10V,Ic=1.2A 
VcB=10V,f:1MHz 
Ic=1mA,IE=0 800 
Ic=5mA,RBE=CD 500 
IE=1mA,Ic=0 7 
Ic=10A,Is=2A,L=50uH 500 
Ic=10A,Is1=2A,L=200uH, 500 
IB2=-2A,clamped 
Ic=2.4A,IB1:0.48A,L= 550 
200uH,IB2=-0.48A,clamped 

Case Outline 2022 
(unit:mm) 

18 
160 

max unit 
10 uA 
10 uA 

1.0 v 
1. 5 v 

MHz 
pF 
v 
v 
v 
v 
v 

v 

2125MY,TS No.1013-1/3 
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min typ max 
Turn-ON Time ton Ic=7A,Is1=0.14A,Is~=-0.14A, 1.0 

RL=28.6ohm,Vcc=20 
Storage Time tstg II II 3.0 
Fall Time tr II 

Switcbing Ti.M Teat Cirouit 
JlP.W:20us IBJ 

O.Ci 1 Y. 
192 

INPUT 

YR 

VBf.-SV 

s1e1=-s1e2=•c 
1&~~~--~re - VeE 

Pulse 

o..._ ....... __..._ ....... __...__r~s-=_o~ ....... -..--............. 
0 2 4 6 8 10 
Collector to Emitter Voltage,VcE p V 

hFE - re 
100 I vcE:::;:sv 

~Ll2hlJ Pulse 

I I'-. 
r 25'C N 2 

~Wc """1' ~ t-" - ...., 
.r-+-1 !'-~ 

~ 

2 

2 '-., 0.1 1.0 10 
Collector Current,Ic - A 

VBE(sat) - !.c_ 

0.1 lrT........,.,...._,j.-0-'-.-1 _.,_,T,._..."15.....+-1-'-. 0--.r.-~..._,.,......._.10 

Collector Current,Ic - A 

396 

10 

... 
I 8 

..,.u 

... 
c: 6 

t 
a 
" 4 0 ... 
C) 
QI 

..... 2 ..... 
0 
t.> 

II 

0 
0 

Cl I> 
0 
.... I ... 
f ~ 
,B II 
al ...... 

s 
3 

2 

fll ~1.0 
" I> 41 • 
... 41 

i·E 
o~ 2 ... 
s 0.1 ... 
C) 
41 ..... ..... 
8 

7 

313 

Rt 
28.6ll 

re - VBE 

fl-
~ 
'rJiJ'° ~qj:!:J ~ 

111' 
11 
Vll 

L1 L 

1.0 

VCE-5V 
Pulse 

o.4 o.a 1.2 u z.o 
Base to Emitter Voltage,VBE - V 

VeEtsat - re 
rc/Is-5 
Pulsell 

~ 
'v~ '~~· 

d,~PA-,/r-

!-"'. 

2 3 s 0.1 1.0 3 s 7 10 
Collector Current,Ic - A 

Switching Time - re 
10.0~~~~-~~-T--~~~.......,~-~ 

R load 
Ic=5Is I= -5Is2 

01 Vcc=2oov 
• T -.,.- T 0.1 -z- T J.0 

Collector Current,Ic - A 
s- 10 

unit 
us 

us 
us 



... 
c 
QI 

t 1 
::I 

<..> 

;.. 

I 120 

2SC3090 

Forward Bias A S 0 

>7 10 '00 
Collector to Emitter Voltage,VcE - V 

Pc - Ta 

" ~ Q'$ 

~ -1'~ 
~./'. 
~ "o rZ 

" 
~ 

20 llJ 60 80 100 120 140 160 

Ambient Temperature,Ta - 0 c 

Reverse Bias A S 0 
I T 

IM !ai 
Collector to Emitter Voltage,VcE - V 
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2003A 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

Low Frequency, 
General-Purpose Amp Applications 

®!047A 

Features 
• High vrno 
• Wide ASO and highly resistant to breakdown 

( ): 2SA1246 

Absolute Maximum Ratings/Ta= 25QC 
Collector to base voltage Ve BO (-)60 

Collector to emitter voltage Vern (-)50 

Emitter to base vo It age Vrno (-)15 

Collector current le (-)150 

Peak collector current icp (-)300 

Collector dissipation Pc 400 

Junction temperature Tj 150 

Storage temperature Tstg -55 ~ +150 

Electrical Characteristics/Ta= 25QC min 

Collector cutoff current ICBO VcB=(-)40 V, IE=O 
Emitter cutoff current IEBO VEB=(-)10 V, lc=O 
DC current gain hFE VcE=(-)6 V, lc=(-)1 mA 100* 

Gain bandwidth product fT VcE=(-)6 V, lc=(-)1 mA 
Common base output capacitance Cob VcB=(-)6 V, f=1 MHz 

C-E saturation voltage VcE(sat) lc=(-)50 mA, IB=(-)5 mA 
C-B breakdown voltage V(BR)CBO lc=(-)10µA, IE=O (-)60 
C-E breakdown voltage V(BR)CEO lc=(-)1 mA, RBE=oo (-)50 
E-B breakdown voltage V(BR)EBO IE=(-)10µA, lc=O (-)15 

* The 2SA 1246/2SC3114 are classified asfollows according to hFE at 1 mA. 

~ R 200 140 S 280 200 T 400 280 U 560 

398 

Case Outline 2003A 
(unit: mm) 

JEDEC' T0-92 
EIAJ , SC-43 
SANYO, NP 

unit 
v 
v 
v 

mA 
mA 
mW 
QC 
QC 

typ max unit 
(-)0.1 µA 
(-)0.1 µA 

560* 
100 MHz 
3.0 pF 

(4.2) (-)0.5 v 
v 
v 
v 

B. Base 
c_ Collector 
E. Emitter 



2SC3114/2SA1246 
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2SC3114/ 2SA1246 
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2009 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

High Voltage Switching Applications 

@1032 

Uses 
• Color TV sound output, converters, inverters 

Fearures 
High breakdown voltage 
Large current capacity 
Using MBIT process 

( ): 2SA1248 
Absolute Maximum Ratings/T a=25°C 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 

Junction Temperature 
Storage Temperature 

Electrical Characteristics/T a=25°C 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

Gain Band-width product 
Common Base Output Capacitance 

Collector to Emitter Saturation 
Voltage 
Base to Emitter Saturation Voltage 
Collector to Base Breakdown 
Voltage 
Collector to Emitter Breakdown 
Voltage 

VcBo 
Vern 
VEBQ 
le 
icp 
Pc 

Tj 
Tstg 

ICBO 
IEBO 
hFE(1) 
hFE(2) 
fr 
Cob 

VcE(sat) 

(-)180 
(-)160 

(-)6 
(-)0.7 
(-)1.5 

Tc=25°C 10 
150 

-55 to +150 

VcB=(-)120V, IE=O 
Vrn=(-)4V, lc=O 
VcE=(-)5V, lc=(-)100mA 
VcE=(-)5V, lc=(-)10mA 
VcE=(-)10V, lc=(-)50mA 
VcB=(-)10V, f=1MHz 

lc=(-)250mA, IB=(-)25mA 

VBE(sat) lc={-)250mA, IB=(-)25mA 
V(BR)CBO lc={-)10µA, IE=0 

V(BR)CEO lc=(-)1mA, RBE=oo 

Emitter to Base Breakdown Voltage V(BR)EBO IE={-)10µA, lc=O 
Turn-on Time ton at Specified Test Circuit 
Storage Time tstg 
Fall Time tf 
*The 2SA1248/2SC3116 are classified as follows according to hFE at 100mA. 

I 100 R 200 I 140 s 280 I 200 T 400 

Switching Time 
Test Circuit 
(For PNP, polarity 
is reversed.) 

-SV 

20Ig I= -20ig2=Ic=300mA 

333 

100V 

Case Outline 2009 
(unit: mm) 

JEDEC: T0-126 

unit 
v 
v 
v 
A 
A 
w 
w 
oc 
oc 

min typ max 

100* 
90 

( -) 1.0 
(-)1.0 

400* 

120 
8 

( 11) 
0.12 0.4 

(-0.2) (-0.5) 
(-)0.85 (-)1.2 

(-)180 

(·-160 

(-)6 
(60)50 

(900)1000 
(60)60 

B: Base 
C: Collector 
E: Emitter 

unit 
µA 
µA 

MHz 
pF 

v 

v 
v 

v 

v 
ns 
ns 
ns 

D222 Kl,111No.1032-1/3 
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2SC3116/2SA 1248 
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2SC3 I 16 
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2SC3116/2SA 1248 
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NPN/PNP Epitaxial Planar 
Silicon Transistors 

High Voltage Switching Applications 

®1060 

Uses 
• Color TV sound output, converters, inverters 

Fea1ures 
High breakdown voltage 
Large current capacity 
Using MBIT process 

( ): 2SA1249 
Absolu1e Maximum Ratings/T a=25°C 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 

Junction Temperature 
Storage Temperature 

Electrical Charac1eristicsfT 1=25°C 
Collector Cutoff Current 
Emitter Cutoff Current 
Common Emitter DC Current Gain 

Gain Band-width product 
Common Base Output Capacitance 

VcBo 
VcEO 
VEBO 
ic 
icp 
Pc 

Tj 
Tstg 

lcBo 
IEBO 
hfE(1) 
hfE(2) 
tr 
Cob 

(-)180 
(-)160 

(-)6 
(-11.5 
(-)2.5 

1 
Tc=25°C 10 

150 
-55 to+150 

VcB=(-)120V, IE=O 
VEB=(-)4V, lc=O 
VcE=(-)5V, lc=(-)100mA 
VcE=(-)5V, lc=(-)10mA 
VcE=(-)10V, lc=(-)50mA 
VcB=(-)10V, f=1MHz 

Collector to Emitter Saturation VcE(sat) lc=(-)500mA, IB=(-)50mA 
Voltage 
Base to Emitter Saturation Voltage VBE(sat) lc=(-)500mA, IB=(-)50mA 
Collector to Base Breakdown V(BR)CBO lc=(-)10µA, IE=0 
Voltage 
Collector to Emitter Breakdown V (BR)CEO le=(-) 1 mA, RBE=<><> 
Voltage 
Emitter to Base Breakdown Voltage V(BR)EBO IE=(-)10µA, lc=O 
Turn-on Time ton at Specified Test Circuit 
Storage Time tstg 
Fall Time tf 
* The 2SA 1249/2SC3117 are classified as follows according to hFE at 1 OOmA. 

I 100 R 200 I 140 s 280 I 200 T 400 

Switching Time 
Test Circuit 

INPUT 
VA 

Case Outline 2009 

143 

unit 
v 
v 
v 
A 
A 
w 
w 
oc 
oC 

min typ max unit 
(-)1.0 µA 
(-)1.0 µ.A 

100* 400* 
90 

120 MHz 
(22) pF 

14 
(-0.2) (-0.5) v 

0.13 0.45 
(-)0.85 (-)1.2 v 

(-)180 v 

(-160 v 

(-)6 v 
0.04 µ.s 
(0.7)1.2 µ.s 

(0.04)0.08 µ.s 

B: Base 
IOIB I= - I Ois2 
=rc=o. 7A JEDEC: T0-126 C: Collector 

E: Emitter -SY 

0222 Kl, Ill No. 1060-1/1 
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2018 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

Low Frequency, 
General-Purpose Amp Applications 

(E)l048A 

Features 
. High VEBO· 
. Wide ASO and high durability against breakdown. 

( ) : 2SA1252 
Absolute Maximum Ratings at Ta=25°C 

Collector to Base Voltage VCBo 
Collector to Emitter Voltage VCEO 
Emitter to Base Voltage VEBO 
Collector current Ic 
Peak Collector Current icp 
Collector Dissipation Pc 
Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current IcBO 
Emitter Cutoff Current IEBO 
DC Current Gain hpE 
Gain Bandwidth Product fT 
Output Capacitance Cob 

c to E Saturation Voltage VCE(sat) 
c to B Breakdown Voltage V(BR)CBO 
c to E Breakdown Voltage V(BR)CEO 
E to B Breakdown Voltage V(BR)EBO 

VCB=(-)40V,IE=O 
vEB= < - > lOV, Ic=O 

(-) 60 
(-)50 
(-)15 

(-) 150 
(-)300 

200 
125 

-55 to +125 

min 

VCE=(-)6V,Ic=(-)lmA 100* 
VCE=(-)6V,Ic=(-)lmA 
VcB=(-)6V,f=lMHz 

Ic=(-)50mA,IB=(-)5mA 
Ic=(-)lOuA,IE=O 
le= ( - ) lmA, RBE=oo 
IE=(-)lOuA,Ic=O 

(-)60 
(-)50 
(-)15 

v 
v 
v 

mA 
mA 
mW 
oc 
oc 

typ max 
(-)0.1 

(-)0.1 
560* 

100 
(3.5) 
2.2 

(-)0.5 

*The 2SA1252/2SC3134 are classified as follows according to hpE at lmA. 

2SA1252 

2SC3134 

190 D4 

Igo H4 

180 I 135 Ds 

180 I 135 H5 

27QT2oon6- 400 300 D7 60]] 

270 I 200 H6 400 300 H7 

Case Outline 2018 
(unit:mm) 

0.1& 

c ==4 
Dl:!. ~· j~ 

f.---1.9--i 
2.9 

~= ts3 
B: Base 
C: Collector 
E: Emitter 

SANYO: CP 

1115MY/8182KI,TS No.1048-1/3 
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unit 
uA 
uA 

MHz 
pF 



2SC3134/2SA1252 
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20008 
NPN/PNP Epitaxial Planar 

Silicon Transistors 

Low Frequency, 
General-Purpose Amp Applications 

®10498 

Features 
• High VEBO 
• Wide ASO and high durability against breakdown 

( ): 2SA1253 
Absolute Max-imum Ratings/Ta= 25°C 

Collector to base voltage 
Collector to emitter voltage 
Emitter to base voltage 
Collector current 
Peak collector current 
Collector dissipation 
Junction temperature 
Storage temperature 

Vcso 
Vern 
VEBO 

'c 
icp 
Pc 
Tj 
Tstg 

(-)60 
(-)50 
(-)15 

(-)200 
(-)400 

250 
150 

-55- +150 

unit 
v 
v 
v 

mA 
mA 
mW 
oc 
oc 

Electrical Characteristics/Ta= 25°C min typ max 
Collector cutoff current ICBO 
Emitter cutoff current I EBO 
DC current gain hFE 
Gain bandwidth product fT 
Common base output capacitance Cob 

Collector to emitter saturation voltage VCE(sat) 

VcB = (-)40V, IE= 0 
VEB = (-)10 V, Jc= 0 
VcE = (-)6 V, Jc= (-)1 mA 
VcE = (-)6 V, Jc= (-)1 mA 
Vea= (-)6 V, f = 1 MHz 

IC= (-)50 mA, IB = (-)5 mA 

Collector to base breakdown voltage V(BR)CBO IC= (-)10 µA, IE= 0 
CollectortoemitterbreakdownvoltageV(BR)CEO le= (-)1 mA, RsE= 00 

Emitter to base breakdown voltage V(BR)EBO IE=(-) 10 µA, IC= 0 

*The 2SA1253/2SC3135 are classified by 1 mA hFE as follows: 

100 R 200 I 140 s 280 200 T 400 280 u 560 I 

Case Outline 20008 
(unit: mm) 

2.0 

(-)0.1 
(-)0.1 

100* 560* 

(-)60 
(-)50 
(-)15 

100 
(3.8) 

2.5 
(-0.2) (-)0.5 

0.15 

r1 0.35 

n=~----'==4"' ~~ ·~ r.: 

LL---- ~·r===: ~ 
I I -0.45 
i-3.0-+k--14.0 

SANYO: SP B: Base 
C: Collector 
E: Emitter 

unit 
µA 
µA 

MHz 
pF 

v 

v 
v 
v 

3135KI/D282KI, % No. 1049-1/3 
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2018 

High Frequency, 

NPN Epitaxial Planar 
Silicon Transistor 

General-Purpose Amp Applications 
1111066 

Features 
FBET series . 

. Compact package enabling compactness of sets . 

. High fT and small cre· (fT=750MHz typ, cre=0.6 typ) 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage VcBO 
Collector to Emitter Voltage VCEo 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Collector Dissipation Pc 
Junction Temperature Tj 

25 
20 

3 
30 

150 
125 

Storage Temperature Tstg -40 to +125 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current ICBo VcB=lOV,IE=O 
Emitter Cutoff Current IEBO VEB=3V,Ic=O 
DC Current Gain hFE VcE=6V,Ic=lmA 
Gain Bandwidth Product fT VCE=6V,Ic=4mA 
Feedback Capacitance cre VCB=6V,f=lMHz 
B to C Time Constant ~b'Cc VcB=6V,Ic=lmA,f=31.9MHz 
Noise Figure NF VCE=6V, Ic=lmA, f=lOOMHz 
Power Gain PG VCE=6V,Ic=lmA,f=lOOMHz 

min 

40* 
450 

* The 2SC3142 is classified .as follows according to hFE at lmA. 

I 40 J2 80 60 J3 120 

NG, PG Test Circuit 
-5p 

90 J4 180 

unit 
v 
v 
v 

mA 
mW 
oc 
oc 

typ 

750 
0.6 

2.2 
28 

Case Outline 2018 

Ll : lmm¢ plated wire 10mm¢ ST, pitch lSmm, tap : 2T from base. 
L2 : lmm¢ plated wire 10mm¢ 7T, pitch lOmm, tap : 2T from Ve. 
L3 : lmm¢ enameled wire 10mm¢ 3T, pitch lOmm. 

(unit:mm) 

c:J-1 l 89.-1.9~Jl 
1---'.:-u~ 

B: Base 

max 
0.1 
0.1 
180* 

0.9 
19 

C: Collector 
E: Emitter 

SANYO: CP 

8192KI/TS No.1066-1/5 
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unit 
uA 
uA 

MHz 
pF 
ps 
dB 
dB 
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•I---+!. ---+-+--+----1--f- Vq!:=6.QV 5 
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~ ~ +r 
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21----+---+-+---+----+--t---l---+---I 

0.1 ------r---'-1.o---;2t---+-__.___,r--~10 

Collector Current,Ic - mA 

Forward Transfer Admittance Yfe - le 
2 f-lOOMHz 

100 V CE= 6. OV _.___..._ __ ...____. _ ___.P' __ .Ll~__, 
7t----+--+-+---+---+-+]..../'_.,,.~'+-::;;,-r---i 

1.0 10 
Collector CUrr~nt,Ic - ~ 

100 
Input Admittance Yie - VeE 

7 r= lOOMHz 

5 ::r re= 1.omA 

3 

2 l 
! 

GJ10 ... 
7 r- Cie. u 

QI ... 2 

"'1.0 

3 

' ........__ 
gie 

3 LO 10 
Collector to Emitter Voltage,VCE - V 
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z:..--....-O_u_tp_u_t...,..A_dm_1_·t~t_a_nc_e_·_Y~o~e~---V~e~E __ _ 
f-lQ.OMHz 

...,...,,. Ic= l 00mA 
101---1.....,--+--+---+.-+----1----l 

a .. ~ 

1.0 10 
Collector to Emitter Voltage,VCE - V 
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0ra 

2 

~ gre 
• o. 

'll 
I .. 

I ,,i 

y -gre ""J 3 

~ 2 f-lOOMHz 

~ 

o.o , VCE=6.0V 
-,- "T 

1.o 10 
Collector Current,Ic - mA 

10 Output Admittance Yoe - Ie 
,.___..___,__...____. __ -+-_..._ f = 1 OOMHz 
!ll----lf---1---+---+----+---+-- V CE =6 • OV 

31---+--+-+--+.--+----l----l-+---l 

~ 2C=:I::~I;~f :~t:=00=:I::1:::J::~=:J 411.0 ~ 
~ 71-----11---1--+--+---1--+~~ ..... ~-l---l 

~ ---+---+--+-~""--0........_v_I----+----+~ 

~ o.l f---i---4-,.4=L.--1'-lv---+-'-1---1--1---1 p 
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1CX> Forward Transfer Admittance Yfe - VcE 
f - IOOMHz 

IO 
Output Admittance Yoe - VCE 

f= lOOMHz 
7 le= 1. O:nA Ic= 1-0mA 

3 3 

2 gfe 2 
1--coe "i--

.. -bfe 7 

s s 

3 

2 

,___ 
t-... €09 --+-- -

1.0 
2 3 s 1.0 1() 

0.1 
2 3 7 1.0 10 2 

Collector to Emitter Voltage, VCE - V Collector to Emitter Voltage,VCE - V 
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2018 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

High Voltage Switching, 
AF 100W Predriver Applications 

®1057 

Features: 
Very small package enabling compactness and slimness of sets 

· High breakdown voltage (VCEO~l60V) 
· Small output capacitance 

) : 2SA1257 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage VCBO (-) 180 
Collector to Emitter Voltage VCEO (-)160 
Emitter to Base Voltage VEBO (-) 5 
Collector Current Ic (-)80 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

ico 
PC 
Tj 
Tstg -55 

(-)150 
200 
125 

to +125 

Electrical Characteristics at Ta=25°C min 
Collector Cutoff Current ICBO VCB=(-)120V,IE=0 
Emitter Cutoff Current 
DC Current Gain 
Gain Bandwidth Prodcut 

Output Capacitance 

Base to Emitter Voltage 
C-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Rise Time 
Storage Time 
Fall Time 

IEBO 
hFE 
fT 

Cob 

VEB=(-)4V,Ic=O 
VcE=(-)5V,IC=(-)10mA 
VcE=(-)lOV,Ic=(-)lOmA 

VcB=(-)lOV,f=lMHz 

VBE VcE=(-)5V,Ic=(-)10mA 
VCE(sat) Ic=(-)30mA,IB=(-)3mA 

60* 

V(BR)CBO Ic=(-)lOuA,IE=O (-)180 
V(BR)CEO Ic=(-)lmA,RBE=co (-)160 
V(BR)EBO IE=(-)lOuA,Ic=O (-)5 
ton [a~ sp~cified test] 
tstg circuit 

tf 

unit 
v 
v 
v 

mA 
mA 
mW 
oc 
oc 

typ max 
(-)0.1 
(-) 0.1 

270* 
(130) 

150 
(2. 4) (3. 2) 

2.0 2.8 
(-) 1. 5 
(-)0.7 

(0.15)0.18 
(0.95) 1.00 
(0.15)0.20 

*:The 2SA1257/2SC3143 are classified by lOmA hFE as follows. 
2SA1257 -16-0~-0-3~-12-0~~~~~~~~~~~~~ I 90 04 180 135 05 270 I 
2SC3143 ~~1_2_0~~~~~~~~~~~~~ I 90 K4 180 135 K5 270 I 

I 

0.16 

unit 
uA 
uA 

MHz 

pF 

v 
v 
v 
v 
v 

us 
us 
us 

Switching Time Test Circuit 

2k 

Case Outline 20~ 
(unit:mm) OJ 

1-1:.--1.9~11 f--2.9~ 

~ 
ts 

416 

~ 
4HJ-jtJ 

0.4 

B: Base 
C: Collector 
E: Emitter 

SANYO: CP 

Dl03KI,MT No.10571/1 



®!058A 

Features 
High fT 
High switching speed 
WideASO 

( ): 2SA125B 
Absolute Maximum Ratings/T a=25°C 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 

Junction Temperature 
Storage Temperature 

Electrical Characteristics/T a=25°C 
Collector Cutoff Current 
Emitter Cutoff Current 
Common Emitter DC Current Gain 
Gain Band-width Product 
Collector to Emitter Saturation 
Voltage 
Base to Emitter Saturation Voltage 
Collector to Base Breakdown 
Voltage 
Collector to Emitter Breakdown 
Voltage 
Turn-on Time 
Storage Time 

2010A 

NPN/PNP Epitaxial Planar 
Silicon Darlington Transistors 

High Speed Driver Applications 

VcBo 
VcEO 
VEBO 
le 
icp 
Pc 

Tj 

Tstg 

Tc=25°C 

(-)70 
(-)60 
(-)5 
(-)3 
(-)5 
1.75 

20 
150 

-55 to +150 

unit 
v 
v 
v 
A 
A 
w 
w 
oc 
oc 

min typ max unit 

lcBo 
IEBO 
hFE 2000 5000 

(-)0.1 mA 
(-)3 mA 

fT 
VcE(sat) 

VcB=(-)40V, IE=0 
VEB=(-)5V, lc=O 
VcE=(-)2V, lc=(-)1.5A 
VcE=(-)5V, lc=(-)1.5A 
lc=(-l1.5A, IB=(-l3mA 

200 MHz 
(-1.0) (-)1.5 

0.9 
VBE(satl lc=(-)1.5A, IB=(-)3mA (-)2.0 

V(BR)CBO lc=(-)5mA, IE=0 (-)70 

V(BR)CEO lc=(-)50mA, RBE=00 (-)60 

ton at Specified Test Circuit 0.3 

tstg (1.3) 
1.2 
0.2 

Case Oudine 2010A 

2.1 
(unit; mm) 

l:ti:t,s.1--r--14.0I 

[fil° o;,~ 1..J U 
-,--r-rn 

I 

' 

'I:I:ifl kL :{£:::=~ --1 . 
- JEDEC: T0-220AB 

Ell\J SC-46 

E: Emitter 
C: Collector 
B: Base 

3085KI/D222KI No.1058-1/3 

417 

v 

v 
v 

v 

µs 
µs 

µs 

==== = = = = = 
= 



2SC3144/ 2SA1258 

- 3 2SA 1258 
Ie - VeE 

<( 

I 

!:? 

From top 
-1oooµA,-+---b~~".A~4"'.'---1--+---j 

-900µA 
-sooµA 
- 700 µA -~~;,.L ...... "'--1--c -+---+--+---+ 

-600µA 
-sooµA 

O'---'-""'--'---'--'---'-I~s_=_o_...___._ _ _.__. 
0 -1 -2 -3 -4 -5 

-3,5 

<( -3.0 

I 
52-2.5 

... ; 
c: -t 2.0 

:J 

~ -15 
g 
ll -1.0 

0 
(.) -0.5 

0 

Collector to Emitter Voltage, VcE - V 

I e - VBE 
2SA 1258 

lL T 0 =25'C 
Ve~= -2V 

i I 

If 

i 
J 

-0.4 -0.8 -1.2 -1.6 -2.0 -2.4 

Base to Emitter Voltage, VBE - V 

hFE - re 
lOOOOr---r--,.---.-~--.-~-~~-2-S-A-12_5_8......--, 

1~---1-1---+--+-+--+-1---+--+-T c = 2 5 'C 

UJ Of5--t--+-+-+-+-f-+-:7!"'---'"=-'~V CE= -2V 

~ f.-1 1--"' =t: 
-~ :f---+--+---l-V1--l-"""--+--1---<'---1--l-4.\'--l---l--l 

~ 1/ \ 
~ y a 1000 v~.£.j-+--+--+--+--+-+-+--+---+---1---+-+-l 

(.) 
0 51---+-+--+--!--+-++--+--+--+--+--+-1 

lt--+-+--!--+--!-+--+-+---+-1---+-+_, 

2,__~-.>--+--+--0--......... --+---l_,__~___,--, 
-0.1 -1.0 

Collector Current le - A 
VeE(sat) - re 

.; >-10 ~--.-- ---=+-.c-r-~=------~ 
[ij' I 2SAl258 
~ -;:; 7 >----+--+---+--+--+-- T 0 = 25 'C 
> !l! Ir,/ Ig=500 ., °_t ~I 

-~ ~ s.1----i-·-· +----1-'-i-1-I -+--1-+l--r 

~ 11-
~ 
Q) .... .... . E 

UJ 
0 .... 
0 .... 
'-' 
~ 
0 
(.) 

-1.0 

7 

5 

l /_I_/ 
;..-I-- 1 

f==:±=±:::r:l-l--LI_ -+--

J 
-0.1 2 3 5 7 -1.0 2 

Collector Current, IC - A 
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<( 

I 
(.) 

- 2 f---+--.J--.!.74--d.--=+-_J----1---b--i-""I .... -
c: 
~ 
:; 

(.) 

B 1 1----+--+a---+-+-- I ll _J~..,i___,2~o~o~µ~A'--t---+-t-"I 

8 
O'---'-~"'----J.--'--I~s=_o...1---J--'--"'---l 

0 1 2 3 4 

3.0 

<(. 2.5 

I 
!:? 2 .o 
.... 
c: 
t 1.5 
:J 

(.) 
~ g 1.0 
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~ 

8 0.5 

0 

Collector to Emitter Voltage, VcE - V 

re - VsE 

1-
2SC3144 
T =25'C 
V8 =2V 

I CE 

1 --tr 
l 

z 
0.4 0.8 1.2 1.6 2.0 2.4 

Base to Emitter Voltage, VBE - V 

h FE - le 
2SC3 I 44 
T0 =25'C 

10000 l--.J--+--+-+--+-+--1-1---+--+ V CE= 2V 

~ 

g 
ll 
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7 
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0.1 
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o~ 1~ 

I 

1 
l 

1 
i 

2 

Collector Current, IC - A 
VeE(sat) - re 

I 1 2SC3144 
T0 =25'C 

~ 
Ic/r8 =soo 

I '1 f 
I 

~ I I 
I 

! 1 
I 

l 
I \j I 
I 
I l---1 I 1 

3 s ? 2 
t.O 

Collector Current, le - A 

3 



~ 

"' .~ 
E 
'!' 
2 
" -1.0 
~ 
0 
u 

2SC3144I2SA1258 

2 -1.0 

Collector Current, le - A 

A S 0 

3 o I -10 T --:r -100 

Collector to Emitter Voltage, VcE - V 

VBE(sat) - le 
.,,-> 10 
Ol 

r---+-+-----+---+----+---+--+---; 2SC3 I 44 

~ I 71---+--+---+­o .... 
-+----+----1------' Tc = 2 5 °C 

J- Ic/ r8=soo 
> "' c: ~ Sf----1----t---- --+-+-------+----If----+--+--+---+----< 
0 LJ.J ·;; u 
~> 
i3 3 

~ 
:;; 2f----t-+------l--+--i----+---+-----+---+-- -- t---+-

~ -1--'-+-+-.E 
~ I 
B ----+-----+--+--f----+--i 
" -t-t-----t--+--+--+--t----< 
~ 7 f--+- - f - -----t--t--t---1 

0 
u 

9>-----+--+--+---+--+ ---+---;- -+---+---+------+-----< 

0-1 LO 
Collector Current, le - A 

-~ s 0 

lO ~ T T-+-+-+-++---+------+------+---+-23C3144 
" - cp _ Tc=?5,C 

4: Ic max~~ 
~ ~~ D,_ 

i:· 1 ~?v0) 
~ I ~~~---t----t--+-t--t-H 

8 I ,~~ 
2 ----+=1Y~-+'<-"l-+-+--+-+-+--< 
] J o0, "~1-><~~~-f'<~:-t-t-t---H 
8 0 1 1---j_+' -+-1f-++++----t-+----i---'""J\..'N--~-f-f--++-1 

9 (Si~gle p~ lse ;,,ith regard -+---+-------+-----<~->.+-+-J-+-< 
:I to 1 to 100 ms) 
:r ,,10 23 60100 

Collector to Emitter Voltage, VcE - V 
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®1059A 

Fea1ures 
High tr 
High switching speed 
WideASO 

( ): 2SA1259 
Absolute Maximum Ratings/T a=25°C 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 

Junction Temperature 
Storage Temperature 

Electrical Characteristics/T a=25°C 
Collector Cutoff Current 
Emitter Cutoff Current 
Common Emitter DC Current Gain 
Gain Band-width Product 
Collector to Emitter Saturation 
Voltage 

2010A 

NPN/PNP Epitaxial Planar 
Silicon Darlington Transistors 

High Speed Driver Applications 

VcBo 
VcEO 
VEBO 
Jc 
icp 
Pc 

Tj 

Tstg 

'cBo 
IEBO 
hFE 
fT 
VcE(satl 

Tc=25°C 

(-)70 
(-)60 
(-)5 
(-)5 

(-)8 
1.75 

30 
150 

-55 to+150 

VcB=(-)40V, IE=O 
VEB=H5V, Jc=O 
VcE=H2V, lc=(-)2.5A 
VcE=H5V, lc=(-)2.5A 
lc=l-l2.5A, IB=l-l5mA 

unit 
v 
v 
v 
A 
A 
w 
w 
oc 
oc 

min 

2000 

typ max unit 
(-)0.1 mA 

(-)3 mA 
5000 

200 MHz 
(-1.0) (-)1.5 v 

0.9 
Base to Emitter Saturation Voltage VBE(sat) lc=(-)2.5A, IB=(-)5mA (-)2.0 v 
Collector to Base Breakdown V(BR)CBO lc=(-)5mA, IE=O (-)70 
Voltage 
Collector to Emitter Breakdown 
Voltage 

V(BR)CEO lc=(-)50mA, ReE=00 (-)60 

Specified Test Circuit Electrical Connection 
(For PNP, the polarity is reversed.) 

PW=soµs,Duty Cycle;:;;; 1% OUTPUT 
soors 1 =-soors2=rc=2A 

RL 
10 

vee· ~v 

Case Outline 2010A 
(unit; mm) 

"'UdTI kL • :fF1i./--l 
- JEDEC: T0-2201\B 

EillJ SC-46 

2.7 
-rr-

~ I ' 
E: Emitter 
C: Collector 
8: Base 

2075KI, 1; /0222 Kl, No.1059-1/3 

420 

v 

v 



2SC3145 I 2SA1259 

min typ max 
Turn-ON Time 
Storage Time 

Ton 
tstg 

at Specified Test Circuit 
at Specified Test Circuit 

0.3 
(1.3) 
1.2 

Fall Time tf at Specified Test Circuit 0.2 

<( 

I 5 
(.) 

-6 

0 

1 2 3 4 

Collector to Emitter Voltage, VcE - V 
IC - VsE 

2SA1259 
Tc=25'C 

7-
vc8 =,-2v 

I 

i v 
L 

5 

-o.6 -o.a -1.0 -1.2 -1.4 -1.6 _1.a -2.0 -2.2 -2·4 

Base to Emitter Voltage, VBE - V 

h FE - IC 
~ 2~~~~-~~~~~-~~~~ 

.:: 2SA 1259 

.~- 10XXl f--f--+-+-+--+--+--+--+--+--1-Tc = 2 5 'C 
Vm=-2V 

"' (.!) 
.... c: 
~ 
::i 

(.) 

(.) 

0 
.... 
"' .... .... .E 
"' c: 
0 
E 
E 
0 

(.) 

7 

5 

.. 
2 

t<XX) 

7 

5 

3 

2i 

v 
3 5 '-0.1 2 3 5 '-1.0 2 

Collector Current, le - A 
7-10 

7 

6 
<( 

I s 
(.) 

1: .. 4 

~ 
:; 3 

(.) 

0 
t) 2 
~ 

81 
0 

<( s 
I 

(.) 
- 4 ..: c: 
"' t 3 
::i 

(.) 

~ 2 
~ 

81 

r--

0 

0 
0.4 

w 

re - VcE 
2SC3145 

3501!..A 

l 
1 2 3 4 5 

Collector to Emitter Voltage, VcE - V 

IC - VBE 
2SC3145 
Tc=25°C 

t VcE=2V 

1 
j 
I/ 

..L 
o.e 1.2 1.s 2.0 2.4 

Base to Emitter Voltage, VBE - V 

hFE - Jc 
u. 2SC3145 

.<: Tc=25°C 
c:· 10000»--+--+---+---+-t-+--r-r--r- V CE= 2V 
;3 7't--+--t---t---t-1c---t-----r------r-------r---. 

.... 
~ .... c: J:t--t--t---t---t-1-b~l":,__t--~r---t-1-1----t--i 

yr' 
~ 2t--t--t---~t--+.y...,__+--t--t--~r---t-1-1----t---1 

~ l<XX>t--+--r.,L"_~...d...,___,..-r---+--r--r--~r---t-1-r----r--...., 

~ L'1 .E 
"' c: 
0 
E 
E 100 p-.r-+------,1--.,..._,-.--+-~--+---+_.__,.-........., 8 5 0.1 1.0 

Collector Current, le - A 

unit 
µs 
µs 

µs 
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2SC3145 I 2SA1259 

~ 
0 
> 
c: 
0 ·;::; ., 
5> 
'.;: I 
Cl) -........ ., ., 
.... "' ...,_ 

-10 

7 

5 

3 

2 

·e ~ 
w> 
o-

VeE(sat) - re 
2SA1259 
Tc=zs•c 
rc/Is=soo 

~ -1.0 v 
.i--~ 

.!! 
7 

8 5 
-0.1 -1.0 

Collector Current, le - A 

VsE(sat) - re 

-10 

; 
-tO ~-~-~~-~~---2-S-A-12_5_9-~ 

1----+-------1--+-1--+----+- T0 =zs ·c 
I~/rs=5oo 0 

> 
c: 

.!2 > 
'.: I 31----+---t--+-1---t---+-t--1--t--1 
5-...... 
~ .! 21--- -t----1-t--+-----1--+--t--t----1 
.... w .-+--+---: 
.~ ~ L---l-~--+~r--r-~-1 
in -1.0 1----+----1---;--1---t----;--t--l---+--1 

<;( 

I 
u 

S'----<---Jt-----1>~1--~------:.-....--.1---.1--~ 
-0.1 5 7 -1.0 3 5 7 -10 

Collector Current, le - A 

10 .--,.-.---.--~-,---A_s~o,--~----., 
2SA 1259 

,r-.,,.....---1--.d""'~.--...-+--+--Tc =25 ·c 

3,t----"t---t--+--::1:1o"":-----"<+--+-----r--1---i 
2't---+--+-+--

..; 1.0 t---+---1--+---l­
c: 
~ 5,t----+------!--+---t-­
:J 

U )IJ----f--1>----j---t----\--->'<"1.'--"'<J--;----

~ 
.!! 0.1 t----t---11---+---t-----t---t---->~rt-;----

8 St---+---t--+---+ 

3 lms~ 1 OOms : Single pulsel----t----t--t-1---1 
223 5710 23 100 

Collector to Emitter Voltage, VcE - V 
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.; 
Cl ., ... 
0 
> 
c: o> 

VeE(sat) - re 
2SC3145 
T0=2s·c 
Ic/r8 =soo 

.i----r--

5 5 7 2 3 5 7 10 1.0 0.1 
Collector Current, le - A 

10 .---~--V,B_E,(s~a~t),__-_r~er--------1 
2SC3145 

.__ _ _,____-+---+--+---r---;-- r 0 = 2s ·c 
Ic/I8 =soo 

·~ I J1----+---i1----+-1---+---+-+--.---+-_, 

:J -
~ -:a 2 
~ iii l----+---t--+--+---l---t+--1-t-1--1--t--+----I 

., CXl '~~l--1-~-t--t--t~~T"" ::: > t--"e w 1.0t----+---,1----t-t---+----t-+--l--+--1 
0 ... 
5l ., 

CXl 

71----+---ir---+-+----+----+-+---t--+-_, 

5 0.1 5 7 1 0 5 7 10 

Collector Current, le - A 

A S 0 

:l lms~ lOOms: Single pulse 

3" , 7 10 """"!" 60 100 

Collector to Emitter Voltage, VcE - V 



2010A 

NPN Triple Diffused Planar 
Silicon Transistor 

Switching Regulator Applications 

®10688 

Features 
• High breakdown voltage(VcBo€900V) • 
• Fast switching speed. 

Wide ASO. 

Absolute Maxilmll Ratings at Ta=25°C 
Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Current VEBO 

unit 
900 v 
800 v 

7 v 
1.5 A Collector Current Ic 

Peak Collector Current icp Pulse,PW::;300us, 
Duty Cycle~10% 

5 A 

Base Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Cbaracteriatics at 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

Gain Bandwidth Product 
output Capacitance 
C-E Saturation Voltage 
B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
C-E Sustain Voltage 
C-E Sustain Voltage 

C-E Sustain Voltage 

Switching Tiae Test Circuit 

IB 
Pc Tc=25°C 
Tj 
Tstg 

Ta=25°C 
IcBO 
IEBO 
hFE(1) 
hFE(2) 
fT 
cob 
VcE(sat) 
VBE(sat) 
V(BR)CBO 
V(BR)CEO 
V(BR)EBO 
VcEO(sus) 
vrH<sus> 

vrM<sus> 

0.8 A 
40 w 

150 OC 
-55 to +150 °c 

min typ max unit 
10 uA 
10 uA 

10 
8 

15 
30 

2.0 
1.5 

MHz 
pF 
v 
v 
v 
v 
v 
v 
v 

v 

PW= 20U5 
_fl DC~ 1 °1. 

Case Outline 2010A 
(unit:mm) 

INPUT 

-5V 

RL 
400 

400V 

"'ITdTI k ·~~~ 
- JEDEC: T0-220.llB 

EIAJ 1 SC-46 

2.7 

-Jr-~ I 

I 

E: Emitter 
c: Collector 
B: Base 

2125MY,TS No.1068-1/3 

423 



2SC3149 

min typ max 
Turn-ON Time ton (Ic=1A,It1=0.2A,Is2=-0.4A, 1.0 

RL=400o ,Vcc=40 v 
storage Time tstg " " 3.0, 
Fall Time tr n 

Pulae 

o ............. ~.__ ....... ~.___i_s=~o~ ........ ~.__ ........ __, 
0 2 4 6 8 ~ 
Collector to Emitter Voltage,YcE - V 

I.& .---~-~-I~c~-~VB=E'---o----~ 
Vci;;=sv 

< 1.4 1----+---+---+----1~--+-.Pulse 

t) 1.2 t----+---t----+----H>-+--+-+-----1 
H . 
~ 1.0 t----+---t----+- -+--t+--+-1-----< 

jo~ r----+---r----+­

~ o.& .. 
~ 0.4 1----+---+---+--+---+-+--1~-+----< ... ... 8 0.2 1----+---+----+>,__.,_+-+--+----l 

O'--~--'-~~.&..-.....:;...J....c...._..![_ _ __,__--l 
0 0.2 0.4 o.& o.e 1.0 1.2 

Base to Emitter Voltage,VBE - V 

g ""' m ,......,-,----,---,--v c,..E_,(_s..,.a t~J-.--_r .... c'--1--..,.-........... 
:::: I le/ Is=S '° ...... ,._+-<--+--+---+-+--+----1---1-+- Pu se 
~ ~ 31--+-t---+---+---+--+-+--l--l---t--l--+--+-t 
.. • 21--+-t---+---+---+--+-+--l--l---t--l--+--+-t 

r'1 'ff ~ t--+-+---t--t--+--+-+--+--+---+-+--+--+-t 
s. > 
~- .()~ 
~' 31--+-+---t--t--+--+-+---+--+---+-/gJjff-+­
a~ zf-4--+-+-+--1-+-+---+--+--1_..;:;t,1--11-1--1-1 
0 ~ 1.0 ~<J/l 
: / rn'.L 
~ 31--+-+----<-+~-+--+---+-~~r---+---I 
~ 21-+-+---l--+--t-+-+-,.....j-+-:~~~1·~ 
~ 0.1 ~!!!!1!!!!!$.,__.,.j&!$;;!~4-l-1--+-W 
8 

2 3 ll-t 2 l 5 7 1.0 2 3 

Collector Currant,Ic - A 

424 

" 0.1 

1.5 
IC - VcE 

... 
I 1.4~A-c,.....F----+-:::::;:l~""""=-!----t--:=b.o..+-~ 

H~ 1.2 f¥>A--=O-""'F=---t-

~ 1.0 ~*~F=::t=~bJ~~~9=::::::t=:=+~ 
C IV7~::::::::~-+-J:=~~l-=,,:f:::::::j:::+:~ 8 o.a" 

.3 o.& ~"'+--t::::::::t==~=~!!!b:pt--1r1 
51 ... 0.4 -o£FC-+---+--+---+--l---+--+---+---l ... 
0 
t) 0.2 l---+--+---+--+---+--1---+--+---+---l 

0 Is=o Pulse 
0 2 4 6 8 ~ 

Collector to Emitter Voltage,VcE - V 

m~~-~-~h~FE_-~r_c~~~-~ 
1--+-+---t--t--t-+-l---+--+---+-+-V CE:= SV 

Pulse-
7 

5 
laQ 

~ 3 . 
s:: 2 
'" al 
Cl .. ~ 
s:: 
Cll s. 
s. 5 ::s 
t) 

0 
3 

Q 
2 

1.0 
0.01 0.1 1.0 

Collector Currant,Ic - A 

VsE(satl - Ic 
Ic/rs=sl 
Pulse 

I-t-1--Ta. 40'.G- 2s0c 

1--

3 l°°l 
~ 7 2 3 5 0.01 0.1 1.0 

Collector Currant,Ic - A 

unit 
us 

us 
us 



2SC3149 

< 
I 

tJ 
H ... 
i::: 

10 
7 

5 

3 

2 

f 1.0 .. .. 
::s 
tJ .. 
0 
+> 
0 
cu ..... 
'ti 0 
tJ 

cl 

3 

2 

·' 7 

5 7_ 0.1 2 3 5 7 1.0 

Collector Current,Ic - A 

Reverse Bias A S 0 ,---, 

_\ 

\ 

rc=srs 1 =-srs2 
-Is2=0. 3A(Ic)l .5A) 
Single pulse 

5:1, 571(X) 2 3 571CXX) 2 

Collector to Emitter Voltage,Ycg - V 

10 
Forward Bias A S O 

< s 
3 

tJ 
2 

H 1.0 ..; 
i::: ., .. 3 .. 
::s 2 
tJ o. 1 .. 
0 ... 
0 3 cu ..... 2 ..... 
8 0.01 I'-

5 Single pulse 
3.l 5710 2 100 2 IQX) 

Collector to Emitter Voltage,Vcg - V 

:a: 
I !iO 
tJ 

"' i::: 
~lo() ... 
Ill 

"' ..... 
:po .... 

Q .. 
0 20 ... 
0 
cu ..... 

..... 
0 10 
tJ 

Q) 
..... 
~ 0 
~ ..... ..... 
< 

0 

h 
~ ',/ ~Q'.(. 

'it 

(\ 
~ 

20 lo() 60 80 100 120 100 ?.ill' 

Ambient Temperature,Ta - 0 c 

425 
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2010A 
NPN Triple Diffused Planar 

Silicon Transistor 

Switching Regulator Applications 

®10698 

Features 
High reverse voltage (VcBO ~ 900V) . 

. High speed switching . 

. Wide ASO. 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current IC 
Peak Collector Current icp Pulse,PW,£300us, 

Duty Cycle~l0% 

900 
800 

·7 
3 

10 

Base Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

IB 
Pc 
Tj 
Tstg 

Tc=25°C 
1.5 

50 
150 

-55 to +150 

Electrical Characteristics at 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

Gain Bandwidth Product 
Output Capacitance 
C-E Saturation Voltage 
B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
C-E Sustain Volaage 

Turn-On Time 
Storage Time 
Fall Time 

Switching Time Test Circuit 

Ta=25°C min typ 
IcBO VcB=800V,IE=O 
!EBO VEB=5V,Ic=O 
hFE(l) VcE=5V,Ic=0.2A 
hpE(2) VcE=5V,Ic=lA 
fT VcE=lOV,Ic=0.2A 
Cob VcB=lOV,f=lMHz 
VcE(sat) Ic=l.5A,IB=0.3A 
VBE(sat) Ic=l.5A,IB=0.3A 
V (BR)CBO Ic=lmA, IE=O 
V(BR)CEO Ic=5mA,RBE=oo 
V(BR)EBO IE=lmA, Ic=O 
VcEO(sus) Ic=3A,L=500uH,IB=lA 
VCE~susXll Ic=lA,IB1=0.2A,IB2= 

10 
8 

900 
800 

7 
800 
800 

-0.2A,L=2mH,Clamped 
VCE~su~(2) Ic=0.5A,IB1=0.1A,IB2= 900 

-O.lA,L=5mH,Clamped 

[Ic=2A, IBl =O. 4A, IB2=-0.8AJ 
RL=20Cbhm,Vcc=400V 

Case Outline 2010A 
(unit:mm) 

15 
60 

2.7 

unit 
v 
v 
v 
A 
A 

A 
w 

oc 
oc 

max 
10 
10 

2.0 
1.5 

1.0 
3.0 
0.7 

~15·1--r-14.01 

ii! o~~ i..JU -i-r-[lli 
I . 

~~~ L E: Emitter 
J I ~ C: Collector 

• 18.0 ----I 
~ JEDEC: T0-220AB B: Base 

EIAJ SC-46 

D064MY/6092KI No.1069-1/3 
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unit 
uA 
uA 

MHz 
pF 
v 
v 
v 
v 
v 
v 
v 

v 

us 
us 
us 



2SC3150 

Ic ... VcE 
Pulse 

20rnA 

IOmA 

O 0 2 4 Ig=O 6 8 10 

Collector to Emitter Voltage,VcE - v 

3'2 VcE=5V 
..: 2.8 Pulse 

I 
u 2.4 t----+---+--+---+-+--+---++----1 

H 

.... • 2.0 r-----+---+----+­
i:: 
QJ 

~ 1.6 r-----+----+----+-

8 
.. 1.2 t----+---+---
0 
tl 0.8 t----+---+----tl---+-t-.r---+----l 
QJ 

..... 

..... 0.4 t----+---+----1+--l-H---+----l 
8 

or.......~-'-~~-'--'""---'"""'-~o<l....--L----' 
0 0.2 0-4 0-6 0-8 1.0 1.2 

Base to Emitter Voltage,VBE - V 

VcE(sat) - Ic § ::> 100~~-~~-~-----T'--,-~----~ 
.... , Ic/I6 =s 
~ ,._+-1----+---+---+--+--+--+-+--+-+-pu1se 
~ .., 3r-+-+--+--+--+-........,f-----+---+---+-+--+--+-+--f 

~ ~ : ..... --+--+--+--+--+--+---+--+-+--<--+---+---+---! 

~ ::> 5,t-t-+--t--t--+--t-+--+--t-+-1--t---+.-rl--I 

t~ ~ 
j~ #f-F 

!2 1.0 t-t-+--t--t--+-t-+---t--t-+-11--!'.y//_-<(:lJ/.J~-+--I o_ ~ 

.... ~:>t-+-t----+--+--+--+--+--+-+---+--'•{'!'ll: 
~ 31-+-+-+-+--+-+-+--+-' 0·c "L 
"'u 2 - -A "li-~~-H--1 
w ._~~=:!:~=l=~~~a=-;;j;;;;i~~~~::i-.1----t-+--l ..... 0-11-' ..... 
8 0.01 2 3 5701 2 3 5710 

Collector Current,Ic - A 
2 3 

IO Switchino Time - IC 
R load 

7f----t---+--tf----+--+--Ic=5Ig I =-2. 5Is2 

tstg Vcc=400V 

~ 3~=l=::t=:j::::===~~~~~~!-...~--+--+---1 
21---+--+--1f----+--+-+-+--+""""'d---1f-----I 

.~1.0~ N 
8 7 "'1--. 
"'5 ~ t 
-~ ~ .L1 
2 ::=:=:=:======~:='~~~·~,__r---1,__--1-1,L.i--+--I 
"i ~ .:71 

0-11---+--+--+--+--+--l--f-=--t~-.i+, --f~ 
71---+-+---lt---+--+-+-+--+---+----lt---I 

5 7 Q.1 2 3 5 7 1.0 2 3 

Collector Current,Ic - A 

I ~ T1 T, 
U 3 h.,K''"~Mi1F·7Q~ 

i : ~o~ 
~ ~ 4o()n)>. ! ~ 2 ,,,,.- ' 3Q()nA 

0 ~ 2oomA '""" 
I-< I - -+--I 

l 
1 

2 ~rc__.....-f.t--"::::~---+----+~1~0~0in~A~f1 :::::f1:==t=:::::i:=--"=i u, II' 

~ V- L l 
a l~=o I 

0o 2 4 6 8 10 
Collector to Emitter Voltage,VCE - v 

'H 
f<l 

5 

k 
i:: .... 
"' (!) 

..: 
I 

u 
H 

..; 
i:: 
QJ .. .. 
::l 
u .. 
0 
t 
QJ 

..... ..... 

2 

i.0 ....... .-0 .... 01--=--=--*"-=--'o.-1 --=2,._,3t--*-""'t--',."'"o-2=--3~ 

Collector Current,Ic - A 

VBE(sat) ... Ic 
Ic/Ig=S 

1 Pulse 
5 

3 

2 

r-+-t---Ta 40 G +->2s·c 
7 

TJ 
~ 0-01 0.1 1.0 2 3 57 2 3 5 7 2 3 

Collector Current,Ic - A 

10 
Fon1ard Bias A S 0 

5 
3 
2 

1.0 

5, 
3' 
2 

o. 1 

5 
3 
2 

8 O.OI L 

Single pulse 
~ 5 7 lO. 2 3 7100 'ia:n 
Collector to Emitter Voltage,VCE - v 

427 



.c 10 
I 

:1 u .... 
... 
c: e 
81.0 
.. 
2 
u 
CD ..... ..... 
8 0-1 

~ 

Reverse Bias A S 0 

] 
' 

:sJ 
~ 
\ 

rc=srs1 =-sr02 
-Is2=0. 6A (Ic)3A) 
Sinqle pulse -, 5 --,- 2 7 100 ICXX) 

2SC3150 

2 

.;- 3: 

.~ I 
... u a p, 

61\ 

..... 
Ul 
Ul ..... 
0 .. 
B 
u 
CD ..... 

..... 
0 
u 
CD 

~ 
~ ..... 
.c 

'° 
JO 

a> 

10 

00 

Collector to Emitter Voltage,VCE - v 

428 

Pc - T a 

~ 
~ 

& . ('$ 

~ (' 

~ ~ 
~ 
~ 

20 '° 00' 
~ 1M' 120 -,; 0"'150l!ill 

Ambient Temperature,Ta - °C 



2022 

NPN Triple Diffused Planar 
Silicon Transistor 

Switching Regulator Applications 

Wl070B 

Features 
High breakdown voltage (Vcs~900V) 

. High switching speed 

. Wide ASO 

Absolute Maximum Ratings at Ta=25°c 
Collector to Base Voltage VcBO 900 
Collector to Emitter Voltage VCEQ 800 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 

Base Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics at 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

Gain Band-width Product 
Output Capacitance 
C-E Saturation Voltage 
B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
C-E Sustain Voltage 

Turn-on Time 

Storage Time 
Fall Time 

Switching Time Test Circuit 

VEBO 7 

Ic 1. 5 

icp Pulse,PWf300us, 5 
Duty Cycl~lO't 

IB 
Pc Tc=25°C 
Tj 
Tstg 

0.8 
60 

150 
-55 to +150 

Ta=25°C min 
IcBO VCB=800V,IE=O 
IEBO VEB=5V,Ic=O 
hFE(l) VcE=5V,Ic=O.lA 
hFE(2) VCE=5V,Ic=0.5A 
fT VcE=lOV,Ic=O.lA 
Cob VcB=lOV,f=lMHz 
VCE(sat) Ic=0.75A,IB=0.15A 
\BE(sat) Ic=0.75A,IB=0.15A 
V(BR) CBO Ic=lmA, IE=O 
V(BR)CEO Ic=SmA,RBE=ro 
V(BR)EBO IE=lmA,Ic=O 
'tEo(sus) Ic=l. 5A,L=lmH, IB=O. SA 
'ltEX(sus) Ic=0.5A,IB1=0.1A,IB2= 
(1) -0.lA,L=SmH,Clamped 
VcEX(sus) Ic=0.25A,IB1=0.05A,IB2= 
(2) -0.0SA,L=lOmH,Clamped 
ton ,rc=lA,IB1=0.2A,IB2=-0.4A, 

RL=400ohm,Vcc=400V 

Case Outline 
(unit: mm) 

10 
8 

900 
800 

7 
800 
800 

900 

W'lit 
v 
v 
v 
A 
A 

A 

w 
oc 
oc 

typ 

15 
30 

max 
10 
10 

2.0 
1.5 

1.0 

3.0 
0.7 

:~-·' ~== ... ' 
11:=====>B 

q>----~U.L 20.0---l 4 

-w 400V 

~rrMlt::i' __j~b:L= 
E: Emitter 
C: Collector 
B: Base 

4193KI,TS No.1070-1/3 
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unit 
uA 
uA 

MHz 
pF 
v 
v 
v 
v 
v 
v 
v 

v 

us 

us 
us 

-

-



2SC3151 

< 

re - VcE 
1.0 ~---------------~ Pulse 

I 

, o.e 

from top 
50nA 
45mA 
40nA 

u .... 35mA 
30mA 

~ 0.6 ~2:5m~A~~~~i~~i~~i~~~ f! 20mA ... 
8 o.4 ... 
0 .. 
~ Q.2 ~~~i§§~~~~~~=+=~~ 
u 5mA, 

o .__..._.....__....__.__r_.s._=_o _ _.__....__....__. 
0 2 4 6 8 10 

Collector to Emitter Vo·l tage, Vcr - v 

Vc8=sv 
< 1:4 f-----+---+----+----1'1-l---f Pulse 

... 
r.:: 1.0 >------+-----+----+- __,__.., _ _,____.,___ _ ____, .. ... 
~ o.e f-----+---+----+­
u 
~ 0.5 ,___ _ ___., __ __._ __ _,, .. 
u 
~ ~4>-----+-----+----+-+--_,_._._____, __ _, 
.... 
0 u 0.2, ,___ _ ___., __ __._ __ __..,__,__,,__,_ _ ___, __ _, 

O...._ _ _... __ -'-_.....'°"-'"""""------'--_J 
0 0.2 0.4 0.5 o.e 1.0 1.2 

Base to Emitter Voltage,VsE - v 

VCE(sat) - Ic 
:> Q) ..--.--~--;,=..i~.;;..t..~-..:'----.----~ 

re/ r8=s 
,,___,__+---+->---+--+-+--->--t>--+-pulse 

7 O.Q! 2 3 o.l 3 '"'! 7 l.O 2 3 
Collector Current,Ic - A 

2 0.1 2 1.0 
Collector Current,Ic - A 

430 

1.4 f-f'.7G-'::7'"'f'.=-+:::=~~~~+--+-::b: ...... !--""'l 
< 
I 1.2 ~A-,0...~~-+-

:i 
.; 1.0 ~J.-~+±~*~==*::::+~ 
c 

E o.e lf..4:::::::t:=-t---1=~~~~::::::t:::::l=:::J 
" u 
... 0.5 ~~--+--+-----l-
0 .. 
~ 0.4 

.... 8 0.2 _ __._ _ _,___+-___. _ _,__,____,,_ _ _.____,.___, 

0 ..._ ....... _ _.__..___. __ I~s~=-o _ __. _ _.__P_u_1_s--'e 

0 2 4 6 8 10 
Collector to Emitter Voltage,VcE - V 

!CX)~~~~~~h~F~E_-~I~c~~~~~ 
..171--+-+----l--l-+-'l--+--+--+---l--+-V CE:= 5V 

Pulse 

1.0 r-.l--'--*--.1-,,,__,l--''---.1--4-~l-.l.._._....,1.-.1 
Am ~ tO 

Collector Current,Ic - A 

:> 10 
VsE(sat) - Ic 

Ic/r8=s 
._._.. _ _,__,__...._._.. _ __.__,___._ Pulse 7 

~ 5 " en 

"' 3 "' ::: 

10 

3 
2 

u 
.... 1.0 .. 
c .. ... ... 
8 
... o. 
0 .. 
u .. .... .... 

3 
2 

1 

3 
2 

8 0.01 

0.01 J "T Q.1 
Collector Current,Ic 

Forward Bias A S O 
lcp 

1.0 
A 

Tc=25°C 

i ::s:: ~ ' ~a= K 

~\'\/. ~ ..... ,--f--- Icmax 
~ 

l'\ * ~~, 
r--...f' ~1>~ 

"<?; ~ 
I" 

1ooµs~10ns 

5 Single pulse 
"T "T 10 Q) !(XX) 2 2 3 
Collector to Emitter Voltage,VcE - v 



u 
H 

7 

3 

2 

0 

.. 
0 ., 
u 

" .... 
8 0. 

3 

I 

2SC3151 

Reverse Bias A S 0 

lc-Slfll ==-5182 
-1132==0. 3A (le) I. SA) 
Single pulse 

~ 

3 5 7 2 3 5 7 

Collector to Emitter Voltage,VCE - V 
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2022 

NPN Triple Diffused Planar 
Silicon Transistor 

Switching Regulator Applications 

®10718 

Features 
High breakdown voltage (VCB~900V) 

• High switching speed 
• Wide ASO 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage VcBO 
Collector to Emitter Voltage VCEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 

432 

Pulse,P~300us, 

Duty Cyclei.10% 

900 
800 

7 
3 

10 

unit 
v 
v 
v 
A 

A 

E: Emitter 
C: Collector 
B: Base 

7054KI,TS No.1071-1/3 



2 _from top 
IOOmA 

..; 90mA 

2SC3152 

Ic - VcE 
Pulse 

B()nA -+--+--+--+---+--+--+---+---I 
u 70mA 

H 6()mA 
~ 50mA 
~ t 40mA 
0 ~A 

... 
0 

'"' u 

" .... .... 
0 
u 

2 

20mA· 
\QnA 

19=0 
4 6 a 

Collector to Emitter Voltage,VCE - v 

3.2 
..; 
I 2-8 
u 
';. 2.4 

'"' .: 
~ 2.0 .. a 1.6 .. .s t.2 
u 

" :::: o.a 
0 u 

0.4 

0 
0 

> IOO 

'"' ... 3 
., 
~ 10 

... > 
" -., " ., O> ...... e ., 
f'I .... 

" 

.s g 1.0 

... 8 
0 ... 3 

VcE=SV 
Pulse 

0.2 o.4 o.6 o.a 1.0 1.2 
Base to Emitter Voltage,VsE - v 

v CE(sat - Ic 
Ic/Is=S 
Pulse 

-- 'I--

~ +-
~ 

·WJ 
~rn ., '"' 

u "' " ... 
2......_ ..:--~PS117 

l'ta-
:::: Bo. 
0 .. 
u Ul 

1 

O.OI 2 3 5 7 .1235 1. 0 0 
Collector Current,Ic - A 

10 Sw1tchino Time - le_ 
71---+---+-.+---+---,~R load 
!il----,1--1--+--J--+-- le= 5 Is I = - 2. SI 82 

tstg Vcc=4oov 

~ 

7"1---+-4-1----1--+---1--l--+--+-l----J 

" 7 O I 2 3 5 1 1.o 2 
Collector Current,Ic - A 

-

I~=O 
0'-....L.---,..L.....--L___,__,___,,.__--L.___,.l.--L.___,..J.........J 
o 2 ' & a 10 

2 

1.0 

> 10 

3 

0 

Collector to Emitter Voltage,VcE - v 

VcE-SV 
Pulse 

lT~=lii·c 
J·t i-,..... 

l]AJ.c ~ ~ 
~ 

" l\. r" 

O-OI 0.1 1.0 

0-0I 

Collector Current,Ic - A 

v BE(sat' - c 
lc/I9=5 
Pulse 

l-2s·c Ta 40 c 
rr 

12o·c 

2 3 0.1 2 1 .0 
Collector Current,Ic - A 

3 

5 7 10 2 3 IQQ !(XX) 

Collector to Emitter Voltage,VcE - V 

433 



<I() 

u 
H 

~ 
l 

0 

.1 
9 

Reverse Bias A S 0 

1 J 
Ic=5Is I= -5Is2 a -Is2=0.6A(Ic)3A) +-
Single pulse 1 -t--- _".. 

I 
_l 

i 
I 

IOO 2 
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2022 

NPN Triple Diffused Planar 
Silicon Transistor 

Switching Regulator Applications 

®10728 

Features 
High breakdown voltage (VcBo~900V) 

. High switching speed 

. Wide ASO 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp Pulse,PW~300us, 

Duty Cycl~l0% 

900 
800 

7 
6 

20 

unit 
v 
v 
v 
A 

A 

E: Emitter 
C: Collector 
B: Base 

4123KI,TS No.1072-1/3 
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Pulse 

.c 
I 3 
u 

H 

.c 

o'--....1..~.J....-....J1..........1.._r~s-=_o-....J~....L.~..L----1~.....J 
0 2 4 6 8 10 

Collector to Emitter Voltage,VCE - V 

?~~~~~~I~e_-~VB_E~~~~~-

I 61------+---1----+----1-----'-:.c:_--'---J 

u 
~51-----+---1----+----U--L_._ __ __J 

.µ 
c 
~41------+---+---+--

a 
... 3 l----+---1----+-

E 
~ 2 l-----+---1----+-~-'­
.... .... 
8 1 1------+---1----1-----'-'-'------"----J 

0.2 0.4 o.6 o.a 1.0 1.2 
Base to Emitter Voltage,VBE - v 

'l_rr! sat - re 
rc7r8=s 

:> IOO 

Pulse 

2 

'~-1.0 
s 1~t-3 
2 irPJ I ,,.,--I 

3 
ti r/ r/ Cv 

2 ~ , ... v ~ 
s 
3 

2 3 2 3 s 0.1 1.0 O.OI 10 
Collector Current,Ic - A 

10 ,...,...~---.~sw_1_·t_c~h_i~n~g_T~1-·m_e_-_re""---~ 
R load 

·iH-+----+---+--+--+---+-rc=sr8 1 =2. 5Is2 
rn st-j"i"--+~-J...- it Vcc=400V 
::l I ~g 

31H--+--+-+-+-~~~--~-r-....--+,..,.--+--+--

0.1 1.0 10 
Collector Current,Ic - A 
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hFE - re 
7 

VCE=5V 
Pulse 

' ~~!20'C 

2 i~l ]'-.. 

l1Jc ~ 
7 +-

;...-.-- ~ 
~ s 
~ 

2 

1. 0 
O.OI 0.1 1.0 10 

Collector Current,Ic - A 

VBE(sat - re 
:> 10....-~~~~-.-='T-'-=r.=..t,.--~~-rc-/~r-s-=-5~ 

71+-+--+--+-+-+--+--+-+---+-+--+ Pulse ., 
ro St+-+--+-+-+-+-+--+-+----+-+-t--f-1-1-+--l 
rn 
"1 t' 3 

g 2 

... ...,, 
"' .... :!:! g 1.0t-t--t---1-T='a~' 
.... 40'C 

r!J .§ 25'C ......i--++-
E ~ 5'1:l::t::::::f::¥.,1!'i:20~j~c"llT-t-tl1t-t-HI 
~ B 'JH--+-+-t--+--t-+-+-+--+-j--jl---+--+--+--+­
m ro 
IQ Ul 

2 O.OI 2 3 s--., 0.1 1.0 J 10 
Collector Current,Ic - A 

Forward Bias AS 0 

s1 10 2 m23 KXX> 
Collector to Emitter Voltage,VcE - V 
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3 
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~ 

Reverse Bias A S 0 

1 
\ 

1\ 

~--

Ic=5Is1=-5Ig2 
- Is2 =I • 2A (Ic)6A) 
Single pulse 

3 s 7 

Collector to Emitter Voltage,VCE - V 
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2010A 

NPN Epitaxial Planar 
Silicon Transistor 

CRT Display Horizontal Deflection Output 
Applications 

@1309A 

Features: 
High switching speed 

• Especially suited for use in high-definition CRT display(Vcc=6 to 12V) 
• Wide ASO and durable against breakdown 

Absolute Maximum Ratings at Ta=25°C unit 
Collector to Base Voltage VCBO 330 v 
Collector to Emitter Voltage VCEO 150 v 
Emitter to Base Voltage VEBO 6 v 
Collector Current Ic 7 A 
Peak Collector Current icp 12 A 
Base Current IB 4 A 
Collector Dissipation Pc Tc=25°C 50 w 
Junction Temperature Tj 150 oc 

Storage Temperature Tstg -55 to +150 oc 

Electrical Characteristics at Ta=25°C min typ max unit 
Collector Cutoff Current lCBO 
Emitter Cutoff Current lEBO 
DC Current Gain hFE(l) 

hFE (2) 
Gain Bandwidth Product fT 
C-E Saturation Voltage VCE (sat) 
B-E Saturation Voltage VBE (sat) 
C-B Breakdown Voltage V(BR)CBO 
C-E Breakdown Voltage V(BR)CEO 
E-B Breakdown Voltage V(BR)EBO 
Fall Time tf 

Switching Time Test Circuit 
OUTPUT 

INPUT 

Jl 
PW=2oµs 
Duty Cycle~ 1% 50 

----"~_.___...___...~ vcc 
100V 

438 

VcB=200V,IE=0 
VEB=5V,Ic=O 
VcE=lV,Ic=lA 
VcE=lV,Ic=5A 
VcE=lOV,Ic=0.5A 
Ic=5A,IB=0.5A 
Ic=5A,IB=0.5A 
Ic=lmA,IE=O 
Ic=lmA, RBE=<D 
lE=lmA,Ic=O 
Ic=5A,IB1=-IB2=0.5A 

Case Outline 2010A 
(unit:mm) 

15 
10 
10 

330 
150 

6 

~ls.1---r-14.01 

Lltr o;,:, !,,,_: ! ~ 

100 
100 

50 
40 

l 
1.2 

0.5 

~q~ L E: Emitter 
1 _ J I ~ C: Collector 

'"! ~\8.0__.., 
- JEDEC: T0-220AB B: Base 

Eil\J SC-46 

uA 
uA 

MHz 
v 
v 
v 
v 
v 

us 

3085KI/5043KI,MT No.1309-1/2 
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< 
I 81---+-+----'--+--+----l---+--+--+-~ 

u 
H 

2 3 4 5 
Collector to Emitter Voltage,VcE - V 

VcE(sat) - IC > 10 .---~--.--,....:...-.:---'-~~-----~ 
'"'t----+--+-+-+-+--+---+-lc / 18 = 1 o v 

0.1 1.0 10 
Collector Current,Ic - A 

10 
tf,tstg - Ic 

7 

3 
Ill 

2 ::s 

s-1.0 
Ill 7 +!_ .... 5 ... 

3 
t-;-.ksooc 

2 

o. 12 
1.0 10 

Collector Current,Ic - A 

Collector to Emitter Voltage,VcE - V 

100.-----.--r~.,--,..--.,hF~E~-~l~C~~~~~ 
.. 

1! 5~--1-..i..-=1=:f=:+:=:::--i-..;;"0<£> ,._ 
3 ' - ~s"c---jc---1-----1 

~ 2 ~~i--'1~1-----1 
~ N 
f! 10 1---+--+--t--+-+---+--+-+-+---+----t ... 
8 7o---+--+--t--+-+---+--+-+-+---+----t 

g So---+--+--t--+-+---+--+-+-+---+----t 

2~-a----.t----.!--,4--+---.1--~-..,._----_,__, 

0.1 14 ~ 
Collector Current,Ic - A 

VBE(sat) - IC 
le/rs= 1 o 

5 

3 

2 

7 Ta 25°C 

5 120°C 

3 . 
2 

7 

0.1 LO W 
2 

Collector Current,Ic - A 

Pc - Ta 
si~----------'--~---------. 

3' 
I 
uSOt---+-~-+-1-+--+---+---+----+---l 

~ ~ 
i~'~-+-~-+-~~c-+-1'.-~~--t~~-+-~-+-~r-~ 

"iil 30>--+--+--+L:s:_.,_C!l<t./ 

.. " «> ~ ~<t 
~20 ~ 
:::10 ' 

8 ~ 
Oi.---,2~0--t.o.--~e~o=---a~to..----..t100...------T-12~0.--~140~l!ll~l60' 

Ambient Temperature,Ta - •c 

3 
Reverse Bias A S 0 

2 
< 
I 10 

u 
H 

... 
c: ., 

s 
3 
2 

~ 1.0 

" u s 
... 
0 ..., 
u 

3 
2 

~ 0.1 .... 

12 

l 

I 
s . 

1± is2l-L~ """1 "'\, 
Const """1 

--..;; 

+-- rc=-1ors2=1ors1 
21-- L=200µH 

8 3 

1--t-rc=1mA - t--
'I' Single Pulse J. 
s 7 10 2 s 7 100 3 s '1000 

Collector to Emitter Voltage,VcE - V 
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2010A 
NPN Epitaxial Planar 

Silicon Transistor 

CRT Display Horizontal Deflection Output 
Applications (with Damper Diode) 

@13!0A 

Features: 
High switching speed 

· Especially suited for use in high-definition CRT display(Vcc=6 to 12V) 
· Wide ASO and durable against breakdown 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage VcBO 
Collector to Emitter Voltage VCEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current 
Base Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

icp 
IB 
Pc 
Tj 
Tstg 

330 
150 

6 
7 

12 
4 

Tc=25°C 50 
150 

-55 to +150 

unit 
v 
v 
v 
A 
A 
A 
w 

oc 
oc 

Electrical Characteristics at Ta=25°C min typ max 
Collector Cutoff Current IcBO VcB=200V,IE=0 
Emitter Cutoff Current IEBO VEB=6V,Ic=O 
DC Current Gain hFE(l) VcE=lV,Ic=lA 

Gain Bandwidth Product 
C-E Saturation Voltage 
B-E Saturation Voltage 
C-B Breakdown Voltage 
Diode Forward Voltage 
Fall Time 

Switching Time Test Circuit 

hFE(2) VcE=lV,Ic=5A 
fT VcE=lOV,Ic=0.5A 
VCE(sat) Ic=5A,IB=0.65A 
VBE(sat) Ic=5A,IB=0.65A 
V(BR)CBO Ic=lmA,IE=O 
VF IF=5A 
tf Ic=SA,IB1=-IB2=0.625A 

Case Outline 2010A 
OUT (unit :mm) 

15 
8 

10 

330 

PW=20µ s,Duty Cycle~ I% 
Bis I =-Bis2=Ic 1:6:3115.1--r-14.0I .. 

[ltJ° o~ I :ll 
• 1.3 tJlA 

40 

2.7 
~ 

[lli I 

' 

100 
400 

40 

1 
1. 3 

1. 5 
0.5 

Jl ·~· .. I: TI 1 ~~ ·~ ~ J I ~ C: Collector 
~~· L E: Emitter 

18·0 ---.;.\ B: Base 
~ JEDEC: T0-220MI 

VCC•lOOV 
EIAJ' SC-46 

unit 
uA 
mA 

MHz 
v 
v 
v 
v 

us 

3085KI/5053KI,MT No.1310-1/2 
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'° ~~--~-r_c_-_v~cE ____ _ 

> IO 
I 

7 
5 

3 

2 

...... 
~ = 
... "1 

i~ 
0 Cl> 
... ~1-0 ...... 
0 .... 
... 0 
u > 
Cl> .... c 

.... 0 
0 .... 
u ... 

"' ... 

5 

3 

2 

E o. t 
"' Ul 

Ill 

7 

5 

3 

2 

"f.O 
I 

1 
O' ... 5 
Ill 

'!. .... ... 
2 

o. t 

5i 

2 3 4 5 
Collector to Em~tter Voltaqe,VcE - V 

VCE(sat) - re 
r,.,/r8= 10 

A 
77 

~ 

~\~ 
[Z 

'tr. 
.....-::~s·c 

~ '2.~, 

5 7 1. 0 2 3 5 7 IO 2 

Collector Current,lc - A 

tf,tst!l - re 

5 t~ IO 
Collector Current,lc - A 

A S 0 

! tO 23 '100 23 
Collector to Emitter Voltaqe,VcE - V 

t00~---~--h~FE=----r~c;....... __ ~~ 
1·1---1---+--+--+--+--+--1~V4c~E_=_1__.v 

!:! 
~ 31>--+--+---4---4--.,___.,___.__,__ _ _, 

c ./i- .... 
~ 2~f---..-i-+V1--...-=:-+----'l""'..._c-1~--+--+-+-----I 

~ 10 '-
... 
8 1 8 5,,_____,_...___,_ _ ___,_...J__...___,__,_ _ __, 

311----+---+---l---+-+--+--+--1----I 

:i,~-1----:----1.----r-,!.---~-*---''----'2 
f.O IO 

> IO 
7 

... ., 5 

2l :: 3 ... -·g ~ 2 
r.i> 
0 ;1.0 
... O' 

"' 7 ~;:: s 
"' 0 IJl > 3 

.s 2 ... 
"' !:JO.I 
~ 1 
Ul 5 

3 

> 
I 

Collector Current,lc - A 

VBE(sat) - re 
re/rs= 10 

5 3 
1-0 IO 

Collector Current,lc - A 

... 2.0 1---+---+--l---+--+---+--+---1---1--4---1 
> 
~ 
"' 1-6 1---+---+--l---+--+---+--+---l--+--4---1 ... .... 
g 1.2 l----l---+--l----1---1-----+--+-....ll/1'-l~l-------l ] J--rP1 
~ o.a 1-r---=±:::F--1-19--+--t-t-t-t----i 
Cl> '8 Q. 4 l---+---+--l---+--+---+--+---1--+--+---' 
. ... 
0 

0'---42-!---45-47---'--21--~3-~5!,--,l---L---.ll 
Q.t 1.0 10 

Collector Current,lc - A 

Pc - Ta s m•~-~-~-~-'-~-=-~-~-~-~ 

~ 0 0):-----:20=--1JJ*'--60*'-~eo.---1doo,.--..1zob.--..,~~1..a.,150T.ff~~ 

Ambient Temperature,Ta - •c 
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2010A 
NPN Epitaxial Planar 

Silicon Transistor 

®1311A 

Features: 
High switching speed 

CRT Display Horizontal Deflection Output 
Applications 

· Especially suited for use in high-definition CRT display(Vcc=l2 to 24V) 
• Wide ASO and durable against breakdown 

Absolute Maximum Ratings at Ta=25°C unit 
Collector to Base Voltage VcBo 400 v 
Collector to Emitter Voltage VCEO 200 v 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Base Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

Gain Bandiwdth Product 
C-E Saturation Voltage 
B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Fall Time 

Switching Time Test Circuit 

INPUT 

Jl 
PW=20µ B 

Duty Cycle~ 1% 

VEBO 6 v 
Ic 7 A 
icp 12 A 
IB 4 A 
Pc Tc=25°C 50 w 
Tj 150 oc 

Tstg -55 to +150 oc 

at Ta=25°C 
lCBO 
lEBO 
hFE(l) 
hFE(2) 
fT 
VCE(sat) 
VBE(sat) 
V(BR)CBO 
V(BR)CEO 
V(BR)EBO 
tf 

min 
VcB=200V,IE=0 
VEB=5V,Ic=O 
VcE=lV,Ic=lA 15 
VcE=lV,Ic=5A 10 
VcE=lOV,Ic=0.5A 10 
Ic=5A,IB=0.5A 
Ic=5A, IB=O. SA 
Ic=lmA,IE=O 400 
Ic=lmA,RBE=OO 200 
lE=lmA, Ic=O 6 
Ic=5A,IB1=-IB2=0.SA 

Case Outline 2010A 
(unit:mm) 

typ max 
100 
100 

50 
40 

1 
1. 2 

0.5 

2.7 
-rr-~ .. ··----i-··': I 

Lilt 0 ;,:, 1 ••• H [lli I . 
':/~ L E: Emitter 

J I lg,!._ C: Collector 
... 18.0 _____.., 
.: JEDEC: T0-2201\B B: Base 

EIJ\J SC-46 

unit 
uA 
uA 

MHz 
v 
v 
v 
v 
v 

us 

3085KI/5043KI,MT No.1311-1/2 
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4 

Collector to Emitter Voltage,VcE - V 

> t0.-----,-r----,--~vc_E~(_sa_t_)~-~1_c~~--
7,___-+---+---+---+--+-----'--"-- Ic / Is= I 0 

M .µ 5,r--+--t---+--t--t----lc--+--l--+-+--
Q) .. t "' 31C--+--+--+--+--+---ll----l--l---+--l--
j ~ 2·r--+--+--+--+--+---ll----l--I?l---l---+--

o ~1.0r--+--+--+--+--+---11----l---ckl'-+-+-­
~I~ 7'1----t---+--t--t---+--+--l--;r~~J7--lc---ll---­
E c; 5·r--+--+-+--+--+---l--l-..''--ve.+-1-+--

~ ~ oc, L ~ 
'O .2 2'f---+--+--+- 'l \'i~ y 
UtJ .Pf1iv.7 

~ 0.1 r--+-,,,j. ... --q_,,i,....~'F---+--+--+--+-+----l 
.µ 7 __........ --±-1' 
~ ~.f---~-r-~-,1--~-_.,-~_.,__,j--.._---.,j 

0.1 2 3 7 1_0 2 3 5 7 IO 

Collector current,lc - A 

3 '~ 7'il1~ 1~--+--+--+----1 r-t-..._ ....,.___soc 
~ 2r--t---+---l-+--"'~_i___:--.¢---'1"""'--!-+--+----l 
I 25~ 
z-1.0 11 ~ tstg-s 7t->-.+--+--l-+----1--l----1---l-~-+---1 
~ T 

J' Sr--t--.-.i-N--1N--1-t--'.:.a""' BO oc 
lr---t---t--t--t-="""i-...::;:;:;;:;::±;:;;;;f---t--i 
~ ~-·-_L__J_-+trf---

o.12.l---.i3.-~--;1---'--±-T+-±-~--L--J 
5 7 1.0 5 1 10 
Collector Current,lc - A 

Forward Bias AS O 3 
2f-- I lms~ I OOms 

12 1cr 1 pulse I 

u IO 1 Ic max ;;-;:. ~ 
T0 =25°C 

H 

.µ 
c ., 
M 
M 

Sf---+-~" ,..... 
3 'OGr 1' ? ilt/~ 

" u1.o 
01]~ ~o ~ IS M 

0 .µ 
u ., 
.... .... 
0 
uo. 

1 
5 ~i' K~ 3 
2 """ ~~ 1 ~' 1 
5 ~ 
" 3 5710 571()() 3 

Collector to Emitter Voltage,VcE - V 

"' r.. 
.<: 
c ... .. 
" .µ 
c ., 
M 

~101-------+--+--+-__,---r-+-+--~ 

u 1 +---1-1--+.---~-~--+--+---+----l 
8 ~--•--+- + 

0.1 

> 10 

M .µ ., .. 
.µ "' .µ ... "' e on 
"'> 
0 ,; 1. 
.µ "' .. 
., .µ 

"' .... .. 0 
on ::> 

8 ... 
.µ .. 

7 
5 

2 

0 
7 
5 

3 

2 

M 0· 1 

" .µ .. 
Ul 

7 
5 
0.1 2 

3 5 7 1.0 5 7 10 

Collector Current,Ic A 

VBE(sat) - Ic 
Ic/r8 = 10 

Ta 25°C 
...... -120°C 

3 1.0 10 
Collector curren~,lc - A 

Pc - Ta 
~ 60'~-~-~-----"----~-~-~ 

u 
~ so~~+-.---+---+---+---t--+--+--~ 

.§ ~ 
.µ 40>---+----I~~~...__. 

~ ~Q'@-
·;;; !_~<' 
.!!! 30 ~ 

~20 ~~o~ 
u ., .... 

'O 10f---+---+---+--+---11----+'-.--l---

u ~ 
0 ~0--"'20---'4~0--60l.---~eo---1100"---,+20--1~40.,....,,,so.,,._,,160 

Ambient Temperature,Ta - °C 

Reverse Bias A S 0 
J1~~~---'-r-..-''-.-"CC.....-'---T---,-~ 

2t--t--+---+- - -+--- 1 1 T 11 
10 ~12=l=~==<=='l==~"'f"'L[::CU- Is2= -O. ?A-

;:/ 5 +-- . _ Const _ 
Jr-+-+--·+- - +---I--- ' .µ 

c 
Q) 

2•1--+--+---+-+---+--+-~--->-+--+--+--' 

~ 1.0t-+---+---+-+---+-+-1----1--+-+--+--< 

8 51--+--+----+-+---+---+--l---+--+-+---+---I 
M JI--+--'--·-+-+----+--+~~ ---<~+--+--+--' B 21--+--+---+-1----+--+__,1----~-+-+--+---1 
u 
Q) Q. 1 1--+--'---+-+---+-+--"1---_,_-1---1--'--' .... 
~ 51--+--'---+-+---+-+---ll---_,__,_ _ _,__,__ 

u Jt-- Ic=-101s2=10181 ----1--+-~·-+---< 
2t-- L=200µH ·*' Single Pulse 

rc=1mA 

2 3 5 71000 

Collector to Emitter Voltage,VCE - V 
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2010A 

NPN Epitaxial Planar 
Silicon Transistor 

CRT Display Horizontal Deflection Output 
Applications (with Damper Diode) 

®1312A 

Features: 
High switching speed 

· Especially suited for use in high-definition CRT display(Vcc=l2 to 24V) 
· Wide ASO and durable against breakdown 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage 
Collector Current 

VEBO 
Ic 

400 
200 

6 
7 

Peak Collector Current 
Base Current 

icp 12 

Collector Dissipation 
Junction Temperature 
Storage Temperature 

IB 4 
Pc Tc=25°C 50 
Tj 150 
Tstg -55 to +150 

Electrical Characteristics at Ta=25°c 
Collector Cutoff Current ICBO VcB=200V,IE=0 
Emitter Cutoff Current IEBO VEB=6V,Ic=O 

unit 
v 
v 
v 
A 
A 
A 
w 

oc 
oc 

min 

DC Current Gain hFE(l) VcE=lV,Ic=lA 15 
hFE(2) VcE=lV,Ic=5A 8 

Gain Bandwidth Product fT VcE=lOV,Ic=0.5A 10 
C-E Saturation Voltage VCE(sat) Ic=5A,IB=0.65A 
B-E Saturation Voltage VBE(sat) Ic=5A,IB=0.65A 
C-B Breakdown Voltage V(BR)CBO Ic=lmA,IE=O 400 
Diode Forward Voltage VF IF=5A 
Fall Time tf Ic=5A,IB1=-IB2=0.625A 

Switching Time Test Circuit 

PW=2oµs,Duty Cycle~ 1% 
BIB I= -Bis2=Ic 

OUT 

Case Outline 2010A 
(unit:mm) 

~15.1---i-1•.01 

[lff Jih: ! !~ 
. 1.3 ~ 

typ max 
100 
400 

40 
40 

1 
1.3 

1. 5 
0.5 

2.7 

~ 

~ I ' 
50 ~q:::+:r=J L E: Emitter 

1 _ I t.Q,L. c: Collector 
"? ~18.0--1 
~ JEDEC: T0-2201\B B: Base 

Vf!E•-SV Eil\J SC-46 

unit 
uA 
mA 

MHz 
v 
v 
v 
v 

us 

3085KI/5053KI,MT No.1312-1/2 
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2010A 
NPN Triple Diffused Planar 

Silicon Transistor 

High Speed Switching Applications 

®1251 

Features 
1. High breakdown voltage (VcBo~900V). 
2. High switching speed. 
3. Wide ASO. 

Absolute Haxinllm Ratings at Ta=25°C unit 
Collector to Base Voltage VCBO 900 v 
Collector to Emitter Voltage VCEO 800 v 
Emitter to Base Voltage VEBO 7 v 
Collector Current Ic 0.2 A 
Peak Collector Current icp PW~300us,Duty 1 A 

Cycle~ 10% 
Collector Dissipation Pc Tc=25°C 25 w 
Junction Temperature Tj 150 OC 
Storage Temperature Tstg -55 to +150 OC 

Electrical Characteristics at Ta=25°C min typ max unit 
Collector Cutoff Current 1CBO VcB=800V .. IE=O 10 uA 
Emitter Cutoff Current 1EB? VEB=5V,Ic=O 10 uA 
DC Current Gain hFE 1) VcE=5V,Ic=20mA 10 

hFE(2) VcE=5V,Ic=100mA 8 
C-E Saturation Voltage VcE(sat) Ic=100mA,IB=20mA 2.0 v 
Gain Bandwidth Product fT VcE=10V,Ic=20mA 15 MHz 
Output Capacitance cob VcB=10V,f'=1MHz 10 pF 
C-B Breakdown Voltage v(BR)CBO 1c= 1mA,IE=O 900 v 
C-E Breakdown Voltage v(BR)CEO 1c= 1mA,RBE=CO 800 v 
E-B Breakdown Voltage v(BR)EBO 1E= 1mA,Ic=O 7 v 
C-E Sustain Voltage VcEO(sus) Ic=0.2A,IB=0.04A,L=10mH 800 v 

n VcEX(sus) Ic=0.2A,I~6=0.04A,IB~= 900 v 
-0.04A,L= mH,clampe 

Turn-on Time ton Ic=200mA,IB1=40mA, 1.0 us 
IB2=-80mA 

II Storage Time tstg II 3.0 us 
Fall Time tr II II 1.0 us 

Switching Time Test Circuit Case OUtline 2010A 
(unit:mm) 

-sv 

446 

1:6.311s.1--i-1•.01 

[ ltr Ji.ff~~: l ~ 
2.7 

~ 

m I 
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':}~~ L E: Emitter 
1 _ J I ~ C: Collector 

~ ~18.0---I 
- JEDEC: T0-220AB B: Base 

Eil\J SC-46 

9073KI,TS No.1251-1/3 
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Features 

2010A 

NPN Triple Diffused Planar 
Silicon Transistor 

Switching Regulator Applications 

High breakdown voltage (VCB0;;900V). 
High switching speed. 
Wide ASO. 

Absolute Maximum Ratings/T a=25°C 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 

Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics/T a=25°C 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

Collector to Emitter Saturation 
Voltage 
Gain Band-width Product 
Common Base Output Capacitance 
Collector to Base Breakdown 
Voltage 
Collector to Emitter Breakdown 
Voltage 
Collector to Emitter Sustain 
Voltage 

Turn-on Time 
Storage Time 
Fall Time 

Switching Time Test Circuit 

JNPl/T 

Duty Cycle~ 1% so 

Vcso 
Vceo 
VEBQ 
ic 
icp 

Pc 
Tj 

Tstg 

icso 
IEBO 
hFE(1) 
hFE(2) 
VcE(sat) 

900 
800 

7 
0.5 

PW'l>300µs, 2 
Duty Cycle'l>10% 
Tc=25°C 30 

150 
-55 to+150 

Vcs=800V, IE=O 
VEs=5V, lc=O 
VcE=5V, lc=60mA 
VcE=5V, lc=300mA 
lc=300mA, IB=60mA 

tr VcE=lOV, lc=60mA 
cob VcB=lOV, f=lMHz 
V(BR)CBO lc=lmA, IE=O 

V(BR)CEO lc=lmA, RsE=00 

VcEO(sus) lc=0.5A, ls=0.1A, L=5mH 

VcEX(sus) lc=0.5A, Is 1=0.1A, ls2=-0.1A 
L=5mH, clamped 

unit 
v 
v 
v 
A 
A 

w 
oc 
oc 

min 

10 
8 

900 

800 

800 

900 

ton 
tstg 
tf 

lc=400mA, ls1=80mA, ls2=-160mA 

DJJ.T OOTPUT 

1k 

Case Outline 2010A 
(unit: mm) 

~15.1--r-14.0l 

typ 

15 
20 

max 
10 
10 

2 

1.0 
3.0 
1.0 

unit 
µA 
µA 

v 

MHz 
pF 
v 

v 

v 

v 

µs 
µs 
µs 

PW=2Qµs ~%1 VR 

~-;t1--.---..+~._-0400V 
[lfi 0 ;,, {_ri; 

-sv 
~~~ L E: Emitter 

1 J I ~ C: Collector -: r-o-- 18. 0 --;oj 
~ JEDEC: T0-2201\B B: Base 

Eil\J SC-46 

0183Kl/TS111No. 1252-1/3 
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Reverse Bias A S 0 3: Pc - Ta 
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2010A 
NPN Epitaxial Planar 

Silicon Transistor 

CRT Display Horizontal Deflection Output 
Applications , 

@!313 

Features 
. High switching speed . 
. Especially suited for high-definition CRT displays . 
. Wide ASO and highly resistant to breacdown . 

Absolute Maximum Ratings at Ta=25°c unit 
Collector to Base Voltage vcso 250 v 
Collector to Emitter Voltage VCEO 100 v 
Emitter to Base Voltage VEBO 6 v 
Collector Current Ic 7.5 A 
Peak Collector Current icp 15 A 
Base Current Is 4 A 
Collector Dissipation Pc 50 w 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55 to +150 oc 

Electrical Characteristics at Ta=25°C min typ max unit 
Collector Cutoff Current Icso 
Emitter Cutoff Current IEso 
DC Current Gain hFE 
Gain Bandwidth Product fT 
Collector to Emitter VcE(satl 
Saturation Voltage 
Base to Emitter VsE(satl 
Saturation Voltage 
Collector to Base V(BR)CBO 
Breakdown Voltage 
Collector to Emitter V(BR)CEO 
Breakdown Voltage 
Emitter to Base V(BR)EBO 
Breakdown Voltage 
Fall Time tf 

Switching Time Test Circuit 

OUTPUT 
INPUT 

Rt 
p.w=2oµs 
Duty Cycle;;;;. 1% 50 

YR 

..---1t---+-E1---o vcc= 
100V 

VBE=-SV 1ors1 =-1 o:ra2= re 

452 

Vcs=200V,IE=O 
VEs=SV,Ic=O 
VcE=5V,Ic=5A 15 
VcE=lOV,Ic=O.SA 10 
Ic=SA, I s=O. SA 

Ic=5A,Is=0.5A 

rc:lmA,IE=O 250 

Ic= lmA, RsE= CX> 100 

IE=lmA,'Ic=O 6 

Ic=SA,Is1=-Is2=0.5A 

Case Outline 2010A 
(unit:mm) 

~15.1--r-1•.01 

[lfi Jt ~:!i 

100 
100 

75 
40 

1.2 

1. 2 

0.5 

2.7 
--i--r-

~ I . 
~~il==i L E: Emitter 

___________.1 I ~ C: Collector 
... f..--18.0 __,., 
,..: JEDEC: T0-220l\B B: Base 

EIAJ SC-46 

µA 

µA 

MHz 
v 

v 

v 

v 

v 

µs 
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2010A 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

High Current Switching Applications 

®1199 

Applications 
Various inductance lamp drivers for electrical equipment • 

• Inverters, converters (strobo, flash, fluorescent lamp lighting circuit) • 
• Power amp. (high power car stereo, motor controller) • 
• High-speed switching (switching regulator, driver). 

Features 
• Low saturation voltage. 
• Excellent current dependence of hFE· 
• Short switching time. 

( ) : 2SA1289 
Maxi.91a Ratings at Ta=25°C unit 

Collector to Base Voltage VCBO (-)80 v 
Collector to Emitter Voltage VCEO (-)60 v 
Emitter to Base Voltage VEBO (-)5 v 
Collector Current Ic (-)5 A 
Peak Collector Current icp (-)7 A 
Collector Dissipation Pc Tc=25°C 30 w 
Junction Temperature Tj 150 OC 
Storage Temperature Tstg -55 to +150 OC 

Electrical Characteristics at Ta=25°C min typ max unit 
Collector Cutoff Current 1CBO VcB=(-)40V,IE=O 
Emitter Cutoff Current 1EB~ VEB=(-)4V,Ic=O 
DC Current Gain hFE VcE=(-)2V,Ic=(-)1A 
Gain Bandwidth Product fT VcE=(-)5V,Ic=C-)1A 

* The 2SA1289/2SC3253 are classified by 1A hFE as follows: 

[io Q 140 I 1 oo R 200 I 140 s 280 I 

Case Outline 2010A 
(unit: mm) 

Eil\J SC-4& 

70* 

(-)0.1 
(-)0.1. 

280 
100 

2.7 

~ 

GE 
I . 

E: Emitter 
c: Collector 
B: Base 

mA 
mA 

MHz 

D064MY,TS No.1199-1/3 
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2SC3253 I 2SA 1289 

min 
Collector to Emitter 
Saturation Voltage 
Collector to Base 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage 
Emitter to Base 
Breakdoen Voltaeg 
Turn-on Time 

VcE(sat) 1c=<-> 2.5A, 
IB=(-)0.125A 

typ max 
(-)0.4 

v(BR)CBO Ic=(-)1mA,IE:O (-)80 

v(BR)CEO Ic=(-)1mA,IBE=oo 

v(BR)EBO IE=(-) 1mA,Ic=O 

(-)60 

(-)5 

t 0 n at specified test circuit 0.1 
0.5 
0.1 

Storage Time 
Fall Time 

tstg n 
tr n 

Switching Time Test Circuit 
PW s 20\s ...!!!__ 

..fl DC:! I "lo 

INPUT 
VR 

so 

For PNP' the polarty VBE= -sv 

OUTPUT 

AL 
10 

is reversed 20181=-20Is2=Ic=2A 

-6 

...; 
I -5 

tJ 
1-1_ -4 ... 
Cl 
G) 

!:: -3 

a 
8 -2 ... 
0 
G) 

::: -1 
0 
tJ 

0 
0 

IC - VBE 
2SA 1289 
VCE=-2V 

i 1 ± r1 l a ,CJ 

/~·" t-,O 
rr_ 

h~ ~ 
0 

"' I 

1 7 J VL_ 
-0.2 -0.4 -o.6 -o .a -i. o -1. 2 
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::s 2 tJ 

tJ 10 Q 

7 
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0.01 3 5 0.1 3 5 1.0 10 

Collector Current,Ic - A 

unit 
v 

v 

v 

v 

us 
us 
us 
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2SC3253/2SA1289 
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Y1 
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2 3 5 - 5 -001 0.1 1.0 3 5 - 10 
Collector Current,Ic - A 

VcE(sat) - le 
2SA1289 
I /IB~ 

::;:.:;:] 
-F-

i--

3 5 - 3 -0.1 1.0 5 - 10 

Collector Current,Ic - A 

A S 0 
le]!_ 2SA 1289 

=s: 
it---,Ic max 

3 ~ ~ 

~ 
0 

H ..., 
i -1.0 

t 7 a s 

~ ..., 
() 
GI ..... Cl -0.1 

0 7 
5 

-

~ 00 
0 

~~ 
~~ 
~ 
"l 

""! -10 100 

Collector to Emitter Voltage,VcE - V 
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fT - le 
2·~~-~~~~-~~~~~~~~~ 

2SC3253 
1 Vm=5V 

~ -....,..._ 
t'lOO 1-+-+---+-+-+k'.;--1)./---J,."'-+-4--+--+--+--+.-I\--+-~ 
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..cl .., 
~ 
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i:: 71--+--+--f--l-1-+-+----+--+-+--+---+--+--+-+--t .... 
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Collector Current,Ic - A 
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1---+--+---+-+---+--+-+--+-+->-- Ic/ r 8 =2 o 

.... I ..., 
"' 3 .. ..., 

2 ::I "' .., 
~10 "' <ll c.:i 7 
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2010A 
NPN/PNP Epitaxial Planar 

Silicon Transistors 

High Current Switching Applications 

®1200 

Applications 
Various inductance lamp drivers for car applications. 
Inverters, converters (strobo, flash, fluorescent lamp lighting circuit). 
Power amp (high power car stereo, motor controller). 
High-speed switching (switching regulator, driver). 

Features 
Low saturation voltage. 
Excellent current dependence of hFE· 
Short switching time 

( ): 2SA1290 
Absolute Maximum Ratings/T a=25°C 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics/T a=25°C 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Band-width product 
Collector to Emitter Saturation 
Voltage 
Collector to Base Breakdown 
Voltage 
Collector to Emitter Breakdown 
Voltage 
Emitter to Base Breakdown Voltage 
Turn-on Time 
Storage Time 
Fall Time 

VcBo 
Vceo 
Ve Bo 
ic 
icp 
Pc 
Tj 

Tstg 

lcBo 
IEBO 
fFE* 
fT 
Vce(satl 

Tc=25°C 

(-)80 
(-)60 
(-)5 
(-)7 

(-)_10 
35 

150 
-55 to +150 

Vc9=(-l40V, IE=o 
VeB=(-l4V, 1c=o 
VcE=(-l2V, lc=(-l1A 
Vce=(-l5V, 1c=(-)1A 
lc=(-)3.5A, IB=(-)0.175A 

V(8R)CBO lc=(-)1mA, IE=O 

V(BR)CEO lc=(-)1mA, Rse=00 

V(BR)EBO le=(-)1mA, lc=O 
ton at specified test circuit 

tstg 
tf 

*The 2SA1290/2SC3254 are classified by 1A hFE as follows: 

I 70 Q 140 I 100 R 200 140 s 280 I 
Switching Time Test Circuit 

PW:20\s ~ 

Case Outline 2010A 
(unit: mm) 

unit 
v 
v 
v 
A 
A 
w 
oc 
oc 

min 

70* 

(-)80 

(-)60 

(-)5 

typ 

100 

0.1 
0.5 
0.1 

Jloc~r.,. 

INPUT RI. 
6.67 

1-6.3-t 1s .1---r- 1 •. o I 

[lff Jt ~:!~ 

max 
(-)0.1 
(-)0.1 

280* 

(-)0.4 

2.7 
--r--r--

[lli I . 
Vee= y 

20I31 = -20I132=Ic=3A 

VBE=-SV 
ForPNP, 

~~M==-i L E: Emitter 
r _ J I t°'1... C: Collector 

"? ~ 18.0 __.., 
- JEDEC: T0-2201\B B: Base 

the polarity is reversed. 
EIJ\J SC-46 

unit 
mA 
mA 

MHz 
v 

v 

v 

v 
µ.s 
µ.s 
µ.s 

0183Kl/TS111No.1200-1/3 
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2SC3254/2SA1290 

-a 
-7 

<( 

I -6 
u 
....;- -5 
c 
~ _, 
:J 
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B 
<J 

..!!! -2 
0 
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0 

IC - VBE 
2SA 1290 

fl rr TT 
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fn 
OCJ 

!JL [1 
!If "° "'·~T [..,'" "" 0 ,__ <'v "! 

_L /-~ 7 ./ 
-0.2 -Q.4 -OJ; -Q8 -1.0 -1.2 -1.4 

Base to Emitter Voltage, VBE - V 

hFE - IC 
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Collector Current, le - A 
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Vc,;=-5V 
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Collector Current, le - A 

o>> VcE(sat) - IC 
3' I -io 2SA 1290 
o ~ <f--+-+---+-........,>---+--+--+-+--+-+- r c/ r 8 =2 o 
>:ii 
c~ 

.2 ~ 
~ > -1.0 t--l-+--+-+-4--+-+--+--1---+--1-+--I-+--+---+ 
.a ., 
en 
'-

~ .E 
w 
0 

"" '-
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<J 

..!!! 
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Collector Current, le - A 
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IC - VBE 
a~~~-~~-r"-.--'~~~-2-SC_3_2~5~4 

t-+-+--+---+--+--+--+~1--i--.1---4 V CE = 2 V 

1000 
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5 

] 
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0.2 04 0.6 0.8 1.0 1.2 1.4 

Base to Emitter Voltage, VBE - V 

h FE - IC 
2SC3254 
Vep,=2V 

Ta= 120°C 

25°G: ~ 
40°C 

0.1 1.0 10 
Collector Current, le - A 

fT - Ic 
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2SC3254I2SA1290 

i . I 
lcp 

A S 0 
2SAl290 

-1() -10() 

Collector to Emitter Voltage, Vee - V 

A S 0 

2 I() ~ 

Collector to Emitter Voltage, Vee - V 
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2010A 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

High Current Switching Applications 

®1201 

Applications 
Various inductance lamp drivers for car applications. 
Inverters, converters (strobo, flash, fluorescent lamp lighting circuit). 
Power amp (high power car stereo, motor controller). 
High-speed switching (switching regulator, driver). 

Features 

( 

Low saturation voltage. 
Excellent current dependence of.hFE· 
Short switching time 

) : 2SA 1291 
Absolute Maximum Ratings/T a=25°C 

Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEo 
Emitter to Base Voltage VEBO 
Collector Current le 
Peak Collector Current icp 
Collector Dissipation Pc 
Junction Temperature Tj 

Tc=25°C 

(-)80 
(-)60 
(-)5 

(-)10 

(-)12 

40 
150 

Storage Temperature Tstg -55 to +150 

unit 
v 
v 
v 
A 
A 
w 
oc 
oc 

Electrical Characteristics/T 8=25°C min typ max unit 
Collector Cutoff Current ICBO VcB=(-)40V, IE=O (-)0.1 mA 
Emitter Cutoff Current IEBO VEB=(-)4V, ic=O (-)0.1 mA 
DC Current Gain fFE* VcE=(-)2V, ic=(-l 1A 70* 280* 
Gain Band-width product fT VcE=(-)5V, ic=(-llA 100 MHz 
Collector to Emitter Saturation VcE(sat) lc=(-)5A, IB=H0.25A (-)0.4 v 
Voltage 
Collector to Base Breakdown V(BR)CBO lc=(-)lmA, IE=O (-)80 v 
Voltage 
Collector to Emitter Breakdown V(BR)CEO lc=(-llmA, RBE=00 (-)60 v 
Voltage 
Emitter to Base Breakdown Voltage V(BR)EBO le=(-)lmA, lc=O (-)5 v 
Turn-on Time ton at specified test circuit 0.1 µs 
Storage Time tstg 0.5 µs 
Fall Time tf 0.1 µs 

*The 2SA 1291 /2SC3255 are classified by lA hFE as follows: 

70 Q 140 I 100 R 200 I 140 s 280 

460 

Switching Time Test Circuit 

For PNP, 

RL 
4 

\l:C=20V 

the polarity is reversed. 20Is1 = -20I82='=Ic=5A 

Case Outline 2010A 
(unit: mm) 

t:'6:J11s .1--r- ,, . o I 

[ ltr 0 $.Ti •• <: ! ~ 
2.7 

--i-r-

~ I ' 
~~:+::r=J L E: Emitter 

1. ~ I ~ C: Collector 
~ ~18.0~ 
- JEDEC: T0-220AB B: Base 

EIA.J SC-4& 

0183Kl/TSJll No. 1201-1/3 



2SC3255 I 2SA 1291 
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Base to Emitter Voltage, VBE - V 

hFE - Ic 
2SC3255 
Ve~ =2V 

~= 120°C 

25°C N 

_Jc."I 

0.1 1,0 10 

Collector Current, le - A 

fT - re 
2SC3255 
Vm=5V 

7 0,1 1.0 10 

Collector Current, le - A 

VCE(sat) - IC 
2SC3255 
Ic/Iri=20 

/ 
i..-l-1-

5 -y 
0,1 10 

Collector Current, le - A 
10 
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2SC3255 / 2SA 1291 

A S 0 
icp 2SA 1291 

-10 -IOO 2 10 100 

Collector to Emitter Voltage, Vee - V Collector to Emitter Voltage, Vee - V 
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2022 

NPN Triple Diffused Planar 
Silicon Transistor 

High Speed Switching Applications 

®1207 

Features 
• High breakdown voltage, high curren~ • 
• Wige ASO • 
• Fast switching speed. 

Ta=25°C 
VcBo 
VCEO 
VEBO 

Absolute Maxi•ut Ratings at 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltag 
Collector Current 

unit 

Peak Collector 
Ic 
icp 

Collector Dissipation Pc 
Junction Temperature Tj 
Storage Temperature Tstg 

Pulse,PW:>300us, 
Duty Cycle~10% 
Tc=25°C -

-55 to 

500 v 
400 v 

7 v 
10 A 
20 A 

90 w 
150 OC 

+150 OC 

Electrical Characteristics at 
Collector Cutoff Current 
Emitter Cutoff Current 

Ta=25°C 
1cBo 
1EBO 

min typ max unit 
10 uA 
10 uA 

DC Current Gain 

Gain Bandwidth Product 
Output Capacitance 
C-E Saturation Voltage 
B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
C-E Sustain Voltage 
C-E Sustain Voltage 

C-E Sustain Voltage 

Switching Time Test Circuit 

-SV 

hFE( 1) 
hFE(2) 
fr 
cob 
VcE(sat) 
VBE(sat) 
V(BR)CBO 
V(BR)CEO 
V(BR)EBO 
VcEO(sus) 
vr~J(sus) 

vr~J(sus) 

VcB=400V,IE=O 
VEB=5V,Ic=O 
VcE=5V,Ic=1.2A 15 
VcE=5V, Ic=6A 8 
VcE=10V,Ic=1.2A 
VcB=10V,f:1MHz 
Ic=6A,IB=1.2A 
Ic=6A,IB=1.2A 
Ic=1mA,IE=O 500 
Ic=5mA,RBE=co 400 
IE=lmA,Ic=O 7 
Ic=10A,IB=2A,L=50uH 400 
Ic=10A,IB1=2A,L=200uH 400 
IB2=-2A,clamped 
Ic=2.5A,IB1:0,5A,L= 450 
200uH,IB2=-0.5A,clamped 

Case Outline 2022 
(unit: mm) 

VCC:200V 

20 MHz 
120 pF 

1.0 v 
1.5 v 

v 
v 
v 
v 
v 

E: Emitter 
C: Collector 
B: Base 

v 

2125MY,TS No.1207-1/3 
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2SC3277 

min typ max 
Turn-ON Time ton Ic=7A 1 IBi=1.4A,IB6=-1.4A, 1.0 

RL=28.6ohm,Vcc=20 v 
Storage Time tstg n n 2.5 
Fall Time tr n 

01234 5678910 
Collector to Emitter Voltage,Vcg - V 

IC - VBE 
•2.----,.----r----'----.---.,.----cv~cE_=_s.,.,.,v 

"" Pulse 
I IOt-----+----t-~·--;----;-,~~-t------1 

0 
H 
..; 8 l----+----+------<~--<+--+-++----1 
Q 

f 
... 6>----+-----+------<~ 

a 
... 
0 41------+--+--­... 
C) 
Cl) 
.-i 
.-i 2t-----+----+------#11--~l-+--+---+----1 
0 
0 

0.2 Q4 Q6 0.8 1.0 1,2 

Base to Emitter Voltage,VBE - V 

VcE(sat) - IC a I> 10~-.,.--~~-....---~-r--.-,.--~-~-~ 
j I 'll--+-t---+-t-1----+-+--+-+-+--t- Ic/ Is= 5 
., <>--+-t--+--+->---+--+--+-+--+-+-Pulse 
... ... 
::I "' 311----t--t--+-+-t-+-+-+-t-+-t-t--ir+-il---i 
... Ill 
r'1 f;l 2 

~ :: 1.0 t---t--t--+-+-t-+-+-+-t-+-t-t--if--Y'H---1 
... Cl) 

~~ 
r9 ::: 
B~ 
... 
0 ... 
0 ., .... .... 
0 

0 

0. I 

2 
0,0 

464 

I ,.. 0.1 l 1.0 l 10 

Collector Current,Ic - A 

... 
Cl) ... ... 
i 
0 ... ., 
~ 

n 1.0 

012345678910 
Collector to Emitter Voltage,Vcg - V 

"" .:-.oo 
Q 

':;J 
t!I ... 
Q 

t 
::I 
0 IO 
0 
i::l 

~ 
QOI 

2 

~ 

......-
~ 
0,01 

hFE - IC 
VCE-5V 
Pulse 

Ta= 120°C 

2loc rs: 
~ 

4b0 c ~~ 
~ 

0.1 1.0 10 ~ 

Collector Current,Ic - A 

VBE(sat) - IC 
Ic/I8 ==5 
Pulse 

~ 40°C i.... 

i-+- vr .12.5:1..L 
\20°C I--"' H--1I 

0.1 ID 10 

Collector Current,Ic - A 

unit 
us 

us 
us 



2SC3277 

Switchinq Time - IC 

~ '°71=::-- ---t-------1 _JI____,~---:r,--t--+--+--+------< 
::S ! .._j:--- to', - ) 

ll-------t--+--J---+--+[--;:t£_---P"'-k---+--+-+---------J 

~ I~-++ i i I t---J 1" 
~ tO I---+--+---+---+---+--+--+--+--+----< 

~ 7~ 
~ ~I 
~ LSt:: 
~ R load 1 
~o.i Ic=5I[J 1=-5Ill2 
J1 7 V r;c = 200V 1---+----+----+--+-+---t 

O_I 7 -y S - --.,- 1.0 IO 

... 
I IO 

(.) 
H .., 

<=: ., 
<-. 
<-. 
::s 
u 

1,0 
<-. 
0 ..... 

Collector Current,Ic - A 

Reverse Bias A S 0 

~21J2A 
Const 

:l 
i; 

" ., 
rl 
rl 
0 
u 

Tc=25°G 
~Single pulse 
~L=200µH 

0. I 
Ic=sra1 =-sra2 

' -,- -,,-
IO ~ KXX> 
Collector to Emitter Voltage,VcE - V 

Forward Bias A S 0 

ICJl OX> 
Collector to Emitter Voltage,VcE - V 

Pc - Ta 
(.)120.------~-~-,.---'I----,-~--,---,-------,------, 

p.. 

§ 1001---+--+-----+----+---+---+---+----I 
..-1 

~!Kl~ 
~ 801---r~--'t<- -+---+----+---+---+----< 

~ ~q~ 
~ 60 ~ ~qQ' 
0 ~l', 
t 40 ~OQ --+----+----< 

~ ~ 
~ 201---+--+---+----+---t--_,..,~--t-_..,,_+--------1 

~ 0 0~-~20,,___4~0--60~-~80~~100~~12~0-~140~"--='150 
~ Ambient Temperature, Ta - 0 c :;t 

465 
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2010A 

NPN Epitaxial Planar 
Silicon Darlington Transistor 

Driver Applications 

®1332 

Use: 
• Especially suited for use in switching of L load motor driver, printer hammer driver, relay driver, etc. 

Features: 
• High DC current gain 
• Large current capacity and wide ASO 
• Contains 60±10 V avalanche zener diode between collector and base 
• Uniformity in collector-to-base breakdown voltage due to adoption of accurate impurity diffusion process 
• 15 mJ reverse energy rating 

Absolute Maximum RatingslT a= 25°C 
Collector to base voltage 
Collector to emitter voltage 
Emitter to base voltage 
Collector current 
Peak collector current 
Base current 
Collector dissipation 
Junction temperature 
Storage temperature 

Electrical Characteristcs/T a= 25°C 
Collector cutoff current 
Emitter cutoff current 
DC current gain 
Gain bandwidth product 
C-E saturation voltage 
B-E saturation voltage 
C-B breakdown voltage 
C-E breakdown voltage 
Unclamped inductive load energy 
Turn-on time 
Storage time 
Fall time 

Switching Time Test Circuit 

PW= soµ s, Duty Cycle::o; 1% 

INPUT 

50 

466 

Vcso 
VcEO 
VEBQ 
le 
icp 
Is 
Pc 
Tj 
Tstg 

lcso 
IEBO 
hf E 
fr 
VcE(sat) 
VBE(sat) 
V(BR)CBO 
V(BR)CEO 
Es/b 
ton 
tstg 
tf 

OUT 

50* 
50* 

6 
1.2 
2.5 

0.25 
Tc=25°C 20 

150 
-55- +150 

Vcs=40 V, IE=O 
VEB=5 V, lc=O 
VcE=5 V, le= 0.5 A 
VcE=5 V, lc=0.5 A 
lc=0.5 A, ls=2 mA 
lc=0.5 A, ls=2 mA 
lc=0.1 mA, IE=O 
lc=1 mA, RsE= 00 

L=100 mH, RsE=100S1 
Vcc=20 V, IC=0.5 A 
IB1=-ls2=2 mA 

l'J 

Case Outline 2010A 
(unit: mm!, 

min 

1000 

50 
50 
15 

unit 
v 
v 
v 
A 
A 
A 
w 
oc 
oc 

typ 

4000 
180 
1.0 

60 
60 

0.2 
2.2 
0.4 

~15.1--r--14.01 

ilfi 0-~t.JU 

*:Built-in 
Zener Diode 

(60±10 V) 

max unit 
10 µA 

2 mA 

MHz 
1.5 v 
2.0 v 
70 v 
70 v 

mJ 
µs 
µs 
µs 

~~~ L E: Emitter 
l--1a.o~ ~ C: Collector 

~ JEDEC: T0-220AB B: Base 

EIAJ SC-46 

8253KI, TSl1NO. 1332-1/3 



2SC3292 

Es/b Test Circuit 

IC - VCE 

<{ 1.2 

I 
(..) 1.0 f-----+--11'+-7'C-

i 0.6 f------t--11'--.ft--::;;:::1;;3,fh.~~-::::;;; 
~ 

a 0.6 l----+-J~'7""3----""'~-+"""=~~"Ti.1~= ..... 

~ 0.4t---i#JIW-:7'"'f"--

o 
(..) 0.21-------r::==t====t===-"r~===i 

rs=o 
00~~..£...~,~~-,!,2,--~---,3!--~--"'74-'-~-.!s 

Collector to Emitter Voltage, VcE - V 

3 

2 

hFE - IC 
Vm-5V 

nm 
w 7 
u. 5 .r. 
c: 3 
·;;; 

2 (.!) ... 1Y )0°c 
i tCXX> ,___rr-r--r---i--~1J...-.."'f"...,..---+---+-+--
1: 7 ~ rs1, 

c3 5il----+-+~-71',k':'.:'"----1-+---t--t-t--t---t--
g 3,1----!"k:".".'--+-+---1-+--+-+-t--t---t---1 

21--+--+-+---+-+---+-+--11----11---t----1 

ICXl3>--.,l--+--'-~_,t,-4--+-.~~--.r--+---.! 
Q.1 1.0 

Collector Current, le - A 

3~~-,---...,----VB~E~(,sa_t~J,--,.-.IC-r~~~--, 
> 1c11a=2so 
I 21----+-+-\+---+---+-+--+--+-~-.-.-• 

~ l 
~101---+l-+--+---1-+--+--t~t--t--t---t 
w 71---+-+--+---1-+--+--+-t--t--t---t 
~ Sr----t--t--+---t--t-+-+--t--+--t---t 

g; 31>---t---t---r­

"' ~ :ig 2r---t- -40°C --tt.25.'.£_-.,_.t=-"r._--r---t-• 
:!: > 

.Z is 1.ot==t:;t;r~T~a=-~1=2±o:'c=!:j=C=J:=::t=:J s ·~ 1 J 
~ a Sil---+--t-1--1--t----t--1-t--t---t---1 
"'"' m <I) 

33 5 1 0.1 2 3 5 7 1.0 2 5 

Collector Current, le - A 

IC - VBE 
, . 6 .----.-----.--------,--------, 

vcE=sv 
<{ 

f. 4 t----+----+----+----+--___, 

I 1. 2 t----+----+----.--+--.----t--___, 
(..) 

... • 1.0 1----+----+---,f---+-+----H--___, 
c: 
Q) 

~ o.s I-----+----+ 
(..) 

0 Q.6 t----+----­
ti 
~ 0-4 t-----+--------r---
8 

0.2 l----+---fl----cH--1'----t----1 

O'--~~"'-~...._.,.._~...___.._o1-_~--~ 

0 o.5 1.0 1.s 2.0 2.s 
Base to Emitter Voltage, VaE - V 

3r---r---.--.--,v=cE~(rs~at~l,---,-_l_cr-----, 
> 2 1c11a=2so 
I l----+-+-+---1-+--+--t-t--r--,----1 

! 10 1------+-t---t---l'--+---t--t-t--t----t----i 
w 71--+-+--t---11--+---t--t-t--t----t----i 
(..) 551---l-+--+----l--+-+-+---t----t---t-~ ..... > 

~ & 331--f---+-+--+--+-+--t---t----t----t-­

. E 1! 2t---+-+--t--r--+---t---t-rr-i--r--
w o I If 
o > Ta"' -40°C~ 
: §1.ot=!;~~~Sf~~~r::;~::'!==t==t:= ~ ·~ 1 5 c _..........-
..!!! ::; 5 ~r-2._o'+C--+---+---+----+--r----. 
o~ 
(..) (/) 

~~,._+-o~.-,-2-4--~3.---T--.r-~,.-o-~;----.! 

Collector Current, le - A 
IC - L 

10.--.---,--.--.----r'-r-.--,.,Rns-E~~1ovo~o~ 

11---+--r--1--+---+---+--+--+- T 0 =25 °C 

<{ 51-+---'l--t-+----t--t---t--t---i---t----i I 

5:? 3,t---+--t-t-+---t----r---r----t--;----;---, 
t:f 2J--t----11'-.' 

~ ~ 
c3 I ~'v 
..... 1-0 ~ 

~ 7l----l--t-t--t-----t---t1- '-t"'-.t::--t---+-
~ ['-.. 8 5 

311---+---t-+--+---+---t--t--t--+---t---t 

2j 3 5710 2 3 57!00 
Unclamped Inductive Load, L - mH 

467 



10 
? 

<( 

I 
(.) 

3 iop 

2 
..; 
iii 1.0 
I: ? a 
j 
0 
OD 

5 

3 

2 

.1 
? 
~ 

Ic ma.x 

3 

2SC3292 

A ~ O. -
1 Pulse 

Tc=25°C~ 

""'" ........ ~ 
l>c""\.""\.~ 

o'\..1'. 
:o6l.._~&. ~ 

<o~ 

10 00 1 

Collector to Emitter Voltage, Vee - V 
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2010A 

NPN Epitaxial Planar 
Silicon Darlington Transistor 

Driver Applications 

©1333 

Use: 
• Especially suited for use in switching of L load motor driver, printer hammer driver, relay driver, etc. 

Features: 
• High DC current gain 
• Large current capacity and wide ASO 
• Contains 60±10 V avalanche diode between collector and base 
• Uniformity in collector-to-base breakdown voltage due to adoption of accurate impurity diffusion process 
• 25 mJ reverse energy rating 

Absolute Maximum Ratings/Ta= 25°C 
Collector to base voltage Vcso 
Collector to emitter voltage VcEo 
Emitter to base voltage Vrno 
Collector current le 
Peak collector current icp 
Base current IB 
Collector dissipation Pc 
Junction temperature Tj 
Storage tern perature Tstg 

Electrical Characteristcs/T a= 25°C 
Collector cutoff current lcso 
Emitter cutoff current Imo 
DC current gain hFE 
Gain bandwidth product fr 
C-E saturation voltage VcE(sat) 
B-E saturation voltage VBE(sat) 
C-B breakdown voltage V(BR)CBO 
C-E breakdown voltage V(BR)CEO 
Unclamped inductive load energy Es/b 
Turn-on time ton 
Storage time tstg 
Fall time tf 

Switching Time Test Circuit 

PW=5oµs, Duty C}'cle "'1% 
OUT 

INPUT 

50 

50* 
50* 

6 
2 
4 

0.4 
Tc=25°C 20 

150 
-55 ~ +150 

VcB=40 V, IE=O 
Vrn=5 V, lc=O 
VcE=5 V, lc=1 A 
VcE=5 V, lc=1 A 
lc=1 A, IB=4 mA 
lc=1 A, ls=4 mA 
lc=0.1 mA, IE=O 
lc=1 mA, RsE=oo 
L=100 mH, RsE=100Q 
Vcc=20 V, IC=1 A 
l51=-l52=4 mA 
l51=-l52=4 mA 

Case Outline 2010A 
(unit: mm) 

min 

1000 

50 
50 
25 

~~ k .=~,~~ 
EIAJ SC-46 

unit 
v *:Built-in 
v Zener Diode 
v (60±10 V) 
A 
A 
A 
w 
oc 
oc 

typ max unit 
10 µA 
2 mA 

4000 
180 MHz 
1.0 1.5 v 

2.0 v 
60 70 v 
60 70 v 

mJ 
0.2 µs 
3.5 µs 
0.5 µs 

2.7 

-i---r-[lli 
I 

I 

E: Emitter 
C: Collector 
B: Base 

8253KI, TSllN0.1333-1/3 
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Es/b Test Circuit 

'~~'°:.~~~.;-1~~ 
,+,. ,+,- l 

<( 
I 1.6 +-----+-

u 

re=o 
1 2 3 4 

Collector to Emitter Voltage, VcE - V 

hFE - I e 

1001---+--+-t----t---t---+---+--+---+-t---l 

> 10 

I 

0.1 

470 

0.1 1.0 

Collector Current, le - A 

VeE(sat) - re 

"'T --, 1.0 

Collector Current, le - A 

> l!< 

I 

VBE - le 
VCE=5V 

w 2.0t-----+----t--+-~---+--.----.--+-----1 
OJ 
> 
~ t~t-----+----t---tt----tt----H--+-----1 

!!! 
Ci > 1.lt-----+----t-
.... 
Cl> 

.~ Q8t---+---+­
E 

UJ 

B OAt-----+----t-+--+--+--+--+---t--+-----1 

5l 
"' OJ 0 

o~---to_.~~o~.,~~1~.1~~1.~&---tw--1~~----'ia 

u. Collector Current, le - A 

a. cob - VeB 
I oooo.--.-r--.-.-.-~.-.--,--,-,---,,--,c:-::-:-. 
D f-IMHZ 
rJ 
23' 
c: 

"' ... ·;:; 
:g_ 
"' U IOOJ::;:;::=-1-t--t--+--+--t-t-----+--+--+--r--t--i 
':i ---r-t--t-
0. ... 
:l 
0 
5l 
"' OJ 
c: 
0 
E 10~-..~r-T-.--~--<~t--------~-r-----
E 0.1 
0 
u 

> 10 

I 

0.1 

1.0 I() 

Collector to Base Voltage, VcB - V 

VBE(sat) - re 
Ic/Ig-250 

tD 
Collector Current, le - A 



2SC3293 

IC - L 
10 ,---...,---,---,----,-----,-'--,----,-,---,,R,--8E--=_=-:-1 o"'o~o 

11---+--c--r-+----+----t----t--i--Tc=25°C 

10 l(X) 

Undamped inductive load, L - mH 

Pc - Ta 
~,----,-------,----,.--"----,---=----,---,-----,----------, 

$: 
I 20 l--~--t--+--+---+----t---T-----1 

~ ~ 
§161----l----l-"."'-+--+----+---+---+-~ 

"li 12 ~~/ -+---+----+---

:~ N~~'. 
o I "'Z~· 0 af---f--~--+--t--~~1 
t> I ~ 

~4 ~ 
00~-~w:--,;~,---ro-:.---....,~0<---:-;100,,.-~1~20;;--~1~40,--,-,:100 

Ambient Temperature, Ta - °C 

7,---;---,-- -+---~-+--r--+--t-----j 

10 s 100 
Collector to Emitter Voltage, VcE - V 
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2010A 

NPN Planar 
Silicon Darlington Transistor 

High Speed Driver Applications 

®1422 

Use 
• Switching of L load (motor driver, printer hammer driver, relay driver) 

Features 
• High DC current gain • 
• Large current capacity and wide ASO. 

Avalanche diode of 60±1ov connected between collector and base • 
• Uniformity in collector-to-base breakdown voltage due to accurate impurity 

diffUsion process • 
• Large L load handling capability. 

Absolute Maxi.Ima Rati.Dgs at Ta=25°C 
Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Base Current IB 
Collector Dissipation Pc 
Junction Temperature Tj 
Storage Temperature Tstg 
•: With zener diode (60±1ov) 

Bs/b Test Circuit 

472 

Vcc=2ov 
RsE= 1000 
Tc=25'C 

50* 
50* 
6 
3 
6 

0.6 
25 

150 
-55 to +150 

Case Outline 2010A 
(unit:mm) 

unit 
v 
v 
v 
A 
A 
A 
w 

OC 
OC 

2.7 

~
~ 

I 

I 

~1kt ; ~~----i E:Emitter 

C: Collector 
JEDEC: T0-220AB B:Base 
EIAJ : SC-46 

D174MY,TS No.1422-1/3 



2SC3294 

Electrical Characteristics at 
Collector Cutoff Current 
Emitter Cutoff Current 

Ta=25°C 
1CBO 
1EBO 
hFE 

min typ max unit 
10 uA 
2 mA 

DC Current Gain 1000 4000 
Gain Bandwidth Product 
Collector to Emitter 
Saturation Voltage 
Base to Emitter 
Saturation Voltage 
Collector to Base 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage 

fT 
VcE(sat) 

180 MHz 
1.0 1.5 

VBE(sat) Ic=1.5A,IB=6mA 

v(BR)CBO Ic=0.1mA,IE=O 

v(BR)CEO 1c=1mA,RsE= 00 

50 

50 

60 

60 

2.0 

70 

70 

L Load Handling Capability Es/b L=100mH,RBE=100ohm 30 

< 
I 4 
u 

H 

..;-
~ 3 
I. 
I. 
::i 
u 2 
I. 
0 ..., 
() 

~1 
..... 
0 
u 

0 
0 1 2 3 4 5 

Collector to Emitter Voltage,VcE - V 

tCXOO 
hFE - IC 

7 

Iii 
a:.. 

.<:l 

~ ..... ., 
Cl 

~ !COO 
Q) 
I. 
I. 
::i 
u 
u 
A 

7 

5 

100 5 7 0.1 3 1.0 10 

Collector Current,Ic - A 

7f----+--+-+--+--+----+-+---+----t-----t 

~Lj _ __.._+.-__..-----J~jL.0-__.._+-__..S-----J?,---110 

Collector Current,Ic - A 

HU3 

..., 
1:1 
Q) 
I. 

le - VB E 

I. 2 f-----+---+--~ 
::i 
u 
I. 
0 ..., 
() 1 f-----+---1---1---+--~f----l---l-----l 
Q) 

..... ..... 
0 
u 

O'----'-~---"''--~~i<..-__.r::_ _ _J_ _ __, 

0 0.4 o.8 1.2 1-6 2.0 2.4 
Base to Emitter Voltage,VBE - V 

§ > 3--~~_v_,,_c"'E->.-( s,,_,a~t:.L)_-_1_,,_c ____ _ 
j 1 rc71~=2so 
., 2f----+--+--+-+---l---1--l---l--+--I 
I. ~ 
::i ..., 

~ ~101---+,-l---+-+--l--+--+--+-+---l 
~ C;i' 7<----+--+--+-+--+---+-'---+--+--J 

~ >u 5<----+--+--+-+--+---+-1---+--+--J ..., ~ 

..., Q) 

..... ~ -z 
~ ~ 2<----+--+--+-+--+---+-L~/JJJ--+--.J 

_3 {]. Ta.= -40°C -tP" 
1-0 i--.j..._;4.-25''"')"(,,.;.;;.,;;,=:;:::i:j:'.p::;;::::::::1:::;.j::::;:4_-1---.j_.j 

I. 
0 ..., 
() 
Q) 

..... ..... 
0 
u 

u 
H 
..., 
1:1 
Q) 

7 _µ12fj 
si--~.,..,.==f'-+---+--+---+-+---+--t__J 

~IL.1---+2-+---s+--+--,_Lo---+2-+---+--+---'10 

Collector Current,Ic - A 

10-------I~c_-_L ____ ~ 
RsE= IOOQ 

''----+----+-+---+---''---Tc= 2 5 °C 

·f------l--+--+----l---1-----1---1---l 

~ 

I. 

3 ~ 
~ 1-0 >---+---+--+-----l----1~--P.....d----1 ..., 
~ 7f----+--+-+---+---+--f----f-__J 

..... ..... 
0 
u 

10 2 

L - mH 
7 , 1(X) 

v 

v 

v 

v 

mJ 
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t() 

7 
< 5 

'f----- i~ 

<.) 
H 
..., 

3 

2 

~ 1.0 
f.. 7 f.. 
::s 

<.) 

f.. 
0 ..., 
() 
G) 

::: o. 
0 

<.) 

5 

3 

2 

1 

7 

Ic max 
I 

, 

:'S 

I 

5 

2SC3294 

A S 0 
Tc 25 c 
J_ 

T I bJ S' 
~ 1 I 

' ~~o 1 
O,o~ 
o_,,~ ::S:: 

' <;(~ 
'? ~ 

7 2 3 5 7 10 100 
Collector to Emitter Voltage,VcE - V 
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2033 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

Low Frequency, 
General-Purpose Amp Applications 

®1599 

Use 
• Capable of being used in the low frequency to high freqency range. 

Features 
• Large current capacity and wide ASO. 

( ): 2SA1317 
Absolute Mui.ull Ratings at Ta=25°C 

Collector to Base Voltage VCBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector. Current Ic 
Peak Collector Current icp 
Collector Dissipation Pc 
Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current Icao 
Emitter Cutoff Current IEBO • 
DC Current Gain hFE(1) 

Gain Bandwidth Product 
Output Capacitance 

(-)60 
(-)50 
(-)6 

(-)200 
(-)400 

300 
150 

-55 to +150 

min 

100• 
( 100) 

VcE=(-)6V,Ic=(-)0.1mA 70 
VcE=(-)6V,Ic=(-)10mA 
Vca=C-)6V,f:1MHz 

unit 
v 
v 
v 

mA 
mA 
mW 
OC 
OC 

typ max unit 
(-)0.1 uA 
(-)0.1• uA 

800 
(560) 

200 MHz 
3.0 pF 

(4.0) 

• The 2SA1317/2SC3330 are classified by 1mA hFE as follows: 

2SA1317 i 100 R 200 140 s 280 I 200 T 400 280 u 560 

2sc3330 ~ _ R 200 140 s 280 J 200 T _4oo __ J 280 ~-~6-~_l 400 v 800 I 

Case Outline 2033 
(unit:mm) 

SANYO: SPA B: Base 
C: Collector 
E: Eini tter 

D054MY,TS No.1599-1/3 
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2SC3330/2SA1317 

Collector to Emitter VcE(sat) 
Saturation Voltage 
Base to Emitter VBE(sat) 
Saturation Voltage 
Collector to Base V(BR)CBO 
Breakdown Voltage 
Collector to Emitter V(BR)CEO 
Breakdown Voltage 
Emitter to Base V(BR)EBO 
Breakdown Voltage 

Ic - VcE 
-l5 .-----,--.,----,--~--,--.,.---,--2S-A~l-3-I .,.-~ 

P>=--t--+--t-Pr,::::: 300rrill 

0 .._......__..__......__..___.__..___I~s-=_o _ _.___. 
0 -10 -20 -30 -40 -50 
Collector to Emitter Voltage,VcE - V 

-240 ,---,---.-I~c.__-,v_B~E-.,.-_-,-_~ 
28[13~7 

i1 -200 
VcE=-6v 
Pulse-+---+--t---+-+---r--.-+---.---+-l-----< 

oo ~I,f-I 

HO -160 
I "'"' 

r----+---+--1---t---+---t- ~';,-, f:;.1-+-~ 
+---+--+--+---+-+--+-E'S (#---+--+--4 ..... = 

If f Q) -120 s. s. 
" 0 

s. -80 
0 ..... 
0 

-40 Q) .... ..... 
0 
0 0 1-'b 

0 -0.2 -0.4 -0.6 -0.8 -1.0 -1.2 
Base to Emitter Voltage,VBE - V 

hFE - IC 

2~131~ 
VCE=-6V 

rzllOOO 
.<Jr.. 

= .... as 
Cl 

..... = Q) 

s. s. 
" 0 

0 
10 A 

7 

~ 

:ii- Ta-75°C 
t""" 2:EC 

<i 
25°C 

~ 

0 

~o~.~1J,J1""::1_t-::i_SJ1bl"-_~1.7o~-r_::r:_:"E-:'4_~47o-,,i-~_..-::._s~-*-~10~0~-2,j-..,-,l­
co11ector Current,Ic - mA 
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min typ max unit 
Ic=(-)100mA, (-)0.3 
IB=(-)10mA 
Ic=C-)100mA, (-)1.0 
IB=(-)10mA 
Ic=(-)10uA,IE=O (-)60 

Ic=C-)1mA,RBE=CX> (-)50 

IE=(-)10uA,Ic=O (-)6 

o~-1--+---+--+---+--+---+--+---+-~ 

0 1() 20 30 40 50 
Collector to Emitter Voltage,VcE - V 

2"0,--..,.---.,.-IC~-,V_B_E_.,.---,----. 
2SC3330 
VcE=6V 

'i1 2CO t----t---t----+---....+-r-,-Pulse 

HU160t----t---t----+---+-H--+--+----I 

..... 
= f 120 t----t---t-----+-
s.. 
" ~ &J +----+---+----+ 

0 ..... 
g 40 t----t---t----+--+-+-1-----+----I .... ..... 
0 
o 01...---1.... __ .._ __ .:;.i.,~"--L---L _ __J 

0 0.2 0.4 o.6 0-8 1.0 f.2 

rz:r 
r... 

3 

2 

"!.!COO 
= .... as 
Cl 

..... 
= f 
s. 
" u 
u 
A 100 

7 

0.1 

Base to Emitter Voltage,V8E - V 

hFE - IC 
2SC3330 
VCE=6V 

Ta=75°C 

75 c -r-... 
25°C ~ 

5 1.0 10 100 
Collector Current,Ic - mA 

v 

v 

v 

v 

v 

i 

I 



2SC3330/2SA1317 

i lOOO _2SA13t/ 
'll--+-+--t--+--+--1--+---+-+-vcE =-6V 

fr - ~c 

~ 
I 

.g 
0 

2.~------........ .....-~-..._,.~...-.. ........ -_..,.__..,..___,, 
-1.0 - - - - -10 - - - - -100 - - "! 

Collector Current,Ic - mA 
cob - VcB 

2SAt3f't 
r=tMHz 

01--1--+--+--+----<~f--l---+--+--+--+---t 

~ -,_,._,__ 
;31-~+---+----+--+-+-+-11.-"-..."'"-!-=:--t---+-+-1 
~ :-t-... 
f;I 
~ 
u 1. 01--1--+--+--+----<~r-l---+--+--+-+---t 

> 
I 

...... ., 
al 
Ill 

r4' 
>u 

7'1--1--+--+--+-r-~r-t--+--+--+--+---t 

3 
-5 - -1.0 - - - - -10 - - - -'i -100 

-1.0 

7 

-
-

Collector to Base Voltage,VcB - V 

Vcu_satl - Ic 
}sAt311T 

1----+-+-+-~r--+-+-l-i--1c/18=101 

-o. 1 
V1 

-o.o~ 1'-. 0,,..-_,;-2_+-...,_s~-r-_~107---,_.t-_-k-3--""""'s,___.__1 ... 00,,----....,_2,___,-1--_-.~ 

Collector Current,Ic - mA 

Pc - Ta 
~ 360.---~-~-~-~-=-------~ 
a 2SA1317/2SC3330 
I 3201---+--1---1---1----1---1---1---1 

20 40 60 BO lOO . 120 140 
Ambient Temperature,Ta - 0 c 

160 

fT - IC NUX) 

ii 2~C38~0 
I 

~ ., 
g .,, 
0 

"' ... 

7 
5 

3 

2 

VcE=6V-

i--~ [\ 
P1 v 

~m 
\ L ,v ~ 

] 

~ 

5 

2 3 5 7 10 m 
Collector Current,Ic - mA 

1.0 

2~~-~-.--c~o~b~-~Vc~B=--~~--~---. 
2SCS330 
f=IMHZ 

I 101--1--1---1---+---+-+-+--+-+--+--+--i 

:fl ~·f-...~-...;1,----!-t---+-+-+--+--t---+---+--l 
GI ~ 
g ~ ., 21--1--1---+--t--+-+--l"""'.....tN::--t---+-+-i .... r--
f;I 
Q, 1.0 f-l--l---t--+---t-+--t--+-t---+-+-1 
~ 71--1--1---+--+"--+-+---t--+-t---t--t--1 ., 
& ., 
5 

I 

u .... 

w ~ m 
Collector to Base Voltage,VcB - V 

VCE(sat) - IC 
3 

2J3C3330J 
2 Ic/18=10 

7 

3 

2 

~ 1 
..i v 
5 ."""'1 _... v 
21------1 

Q.Of 
1.0 2 10 100 

Collector Current,Ic - mA 

~(For PNP the polarity is reversed) 
5"....,.. 1.0 T 3 5'T 10 T 3 """! 100 

Collector to Emitter Voltage 1 VcE - V 
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I 
2003A 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

Low Frequency, 
General-Purpose Amp Applications 

®1600 

Use 
• Capable of being used in the low frequency to high frequency range. 

Features 
• Large current capacity and wide ASO. 

( ): 2SA1318 
Absolute Haxi.lua Ratings at Ta=25°C 

Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter to Base ~oltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Collector Dissipation Pc 
Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

Gain Bandwidth Product 
Output Capacitance 

at Ta=25°C 
1cBo 
1EBO 
hFE( 1)• 

hFE(2) 
fT 
cob 

(-)60 
(-)50 
(-)6 

(-)200 
(-)400 

500 
150 

-55 to +150 

min 

100• 
( 100) 

VcE=(-)6V,Ic=(-)0.1mA 70 
VcE=(-)6V,Ic=(-)10mA 
VcB=(-)6V,f=1MHz 

unit 
v 
v 
v 

mA 
mA 
mW 
OC 
OC 

typ max 
(-)0.1 
(-)0.1. 

800 
(560) 

200 
3.0 

(4.5) 

• The 2SA1318/2SC3331 are classified by 1mA hFE as follows: 

2SA1318 i 100 R 200 I 140 s 280 200 

2sc3331 I 100 R 200T140 s 280 200 

T 400 280 u 

T 400 280 u 

Case Outline 2003A 
(unit:mm) 

JEDEC: T0-92 
EIAJ : SC-43 
SANYO: NP 

560 I 
560 r 400. v 

B. Base 
C. Collector 
E. Emitter 

unit 
uA 
uA 

MHz 
pF 

8ool 

D054MY,TS No.1600-1/3 
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2SC3331/2SA1318 

Collector to Emitter 
Saturation Voltage 
Base to Emitter 
Saturation Voltage 
Collector to Base 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage 
Emitter to Base 
Breakdown Voltage 

VcE(sat) 

VBE(sat) 

V(BR)CBO 

V(BR)CEO 

V(BR)EBO 

I =O 0 0""""" ........ --~10~-'---~20-""---3•0-.__-~•o....._ __ ~_~ 

Collector to Emitter Voltage 1 VcE - V 

Ic - VBE 
-240 ~--~-...--~--~--~....----. 

?13(1131 a T---+-+----+--+---+----+-+----+----1 
VcE=-6V 

i1 -200 Pulse ---+-+---+--+-----+---h~+-..---+--+----1 

'°~ 
Hc.>-160 :::::::::-=-:'=--=_:-=_-:_1-_----1-+---_~,Jfft~:T~::::~:::~ ... 
Cl 
GI -120 
" " ::s 
c.> 

" 
-80 

0 ... 
0 -40 GI ..... ..... 
0 

c.> 0 
0 

fJ f 
11 

f tt 
-0.2 -0.4 -0,6 -0.8 -1.0 -1.2 
Base to Emitter Voltage,VBE - V 

hFE - Ic 
.2SA\3\81 
Vc~=-6V 

~10001---+-l--l-l-+--l-+-+-+--+--+-+-+-+-l--+-I 

-'!' Cl 7 

~ ~,,._--+--+---+-t--+----+-+--+-1--+----+--+--+-+--+->-< 

~ 3t--Ta.-75°G 
GI t--Ij_Z~f~~---t-t-ftt-+r-~t-i--... t 2F=l- 2s0 c ,-... '~ 

~ ~ ~ 
i:::a 100 l--+-i---+-+-+--1-+-+-+--+--+-+-+-+-+---+-I 

7>---+-<f-+--+-+--+---+--+-+--+--+-+-+-+-+------1---1 

5..__.,.__,,_.,..,.._.._-+-c,.___,hl--....__--X--.........,.....,..--'--+-.t 
-0.1- - -s- -1.0 - - -s- -10 - - -s- -100 - -

Collector Current,Ic - mA 

min typ max unit 
Ic=<->1oomA, (-)0.3 
IB=(-)10mA 
Ic=C-)100mA, (-)1.0 
IB=(-)10mA 
Ic=(-)10uA,IE=O (-)60 

le=<-> 1mA, RBE=oo (-)50 

IE=(-)10uA,Ic=O (-)6 

io~---~-l~C'---r-~V~C~E--~---. 
_Jiµ.A -I-- 2SC333 \ 

OL--1----+---'--L-....__--+--.L..--'--'--~ 
o ro ~ ~ ~ ~ 
Collector to Emitter Voltage,VcE - V 

2"0~-~-~-l~C~--VB~E:_,...---,~~ 

i1 2001----+---l---i---..+~~ 
I 

u 
H.. l60 l----l-----1---+----+J-l.l'---1-1------1 ... 
Cl 
GI 
t l20 >-----+----+----!-

a 
a «> !----+---+------+ ... 
0 
GI :::: '° l-----+----1----1---l--l--1-----+i-----< 
0 

c.> 
oL---L----'-......:~~_i_ __ J___~ 

o 0.2 o.4 o.6 o.e 1.0 u 
Base to Emitter Voltage,VBE - V 

~ 
Slra.'IOCfJ 

Cl 

~ ... 
Cl 
GI 

" " a 

7 
.: 

3 

2 

g 100 
7 
.;J 
0.1 

hFE - IC 
2SC333 \ 
Vm=6V 

Ta.-1s 0c 

25 G 
-+-... 

2s 0 c ~ 

1.0 10 100 
Collector Current,Ic - mA 

v 

v 

v 

v 

v 
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2SC3331/2SA1318 

fr - Ic 
"' 1000 :c './SA131B 

X 1·>---11--1---+---+-+--+--+---+--+-- VcE= --6V 

I 5,._--11--t---+---+--+--+--+---+--+---+----+--+----< 

<!" .., 
0 

~ 2:i------t----t-11:::t:;=;;;j;;:;:+;:::l-t-T----J---J-------j 
'g I~ '1' 
.l:; v I ~ 
:; 100 v rs.._i 
~ 7l-----ll--t----+-+-+--+--+---+--+--+-----+--+---I 

~ 5,f-----l'--t----+-+-+--+--+---+--+--+---'l+--+---I 

i 
~·~1.~o---1r-~_1--_-F-_w--_1~0-~-1--_3,..._-~s~-~1~-~100---*""'-~3,---,!_s 

Collector Current,Ic - mA 

2,~~~-~.--c_o,b_-~V~c~B-~~---~ 
2SA1318 
f= I MHz 

Ot--+-+---+---+--+--+--t---t---1---+---+---I 

:J> 1·rr--"F'-+""'""--=-lt--1---t----t---t----11---+---+--1--1----1 
5if---t---t----1---f""""~-t--+---+---t--+--+---I 

g ~ ., .., 
..... 
0 ., 
c. ., 

l--t--
~t--+--+---+--+-+--+--+----+---t--t---+---1 

u 1 . 0 l--t--+---t--+--+--+--+---+----+--+--+---1 
7t--t---+---+--+---+--+--+----+---t--t---+---I 
5-t--+--+---+--+--+-+--+----+---t--t---+---1 

3 
-~ - -1 0 - - -5 - -10 - - -5 - -100 

Collector to Base Voltage,VCB - V 

,; > VcE(sat) - Ic 

~ 1 -1. O ======:=:=:~:~~~:=:==::=~2-SA-1 ~3-1 ~.,----, 
~ ~ 7 Ic/Is=10 
; ~ 5,t----l-t----+--+-+--+--+---+--+--+----F--+---I .., ~ 
.'1 ~ -~Jl---+--+--+-+---+----+---+---1--+--+--+---+---I 
~ > 2:r-------t----t-t-1--l--t--+----,--+-+~~"--t---+---1 
~ yY i -0.1 r 

7•t---t---+---+---+-+--7.L'.C+-t--l--ll----t--1---' 

~ 5it::::t::t:~t11...........-~--t--t-t-t---t-t-1 
~ 
0 .., 
0 
Q) .... .... 
0 
u 

31f----l--t---t--t--+--+-+--+--+--+---+--+---I 
2~t---t---+---+---+--+--+--+---+--+--+--+--+---I 

-0.011--_____,~1--...-w---'---~lr--*----.!--X---'---.,!--__,___-,! 
-1.0 - -3 - - -10 - - -s - -100 - -3 -5 

Collector Cu~rent,Ic - mA 

Pc - Ta 
~ 6oo~---,.---,..-''---.,---2S_A_1_3_1_8_/_2_S_C_3_33-1--, 

1 soo1--~._.-+--+---+---+---+----+----1 

..r ~ 
g 400 I---+--+~_,,_ <_,., 
~ ~~I 
~ 300 ~G -+--+---+------< 

~ 200 ~~-+--+------1 
~ I Z"'-f. 
j100 ~ 
8 0 b:,,. 

0 20 40 60 80 100 120 140 160 
Ambient Temperature,Ta - 0 c 

480 

r.. 
"" 
I 

.<> 
0 

o. 
Q) 
0 a ., .., 
..... 
0 ., 

]lf---+---+---+-+--+---+-1----r---r--r---+-----1 

~'~_0-~2:--~3-*s--;1-1~,0---.\2~r--.s.-----,1r--1(X)~-----..~ 
Collector Current,Ic - mA 

:Z,-----

«> 
7 --.,_. 
3 

Cob - VCB 
2SC3331 
f= I MHz 

~'-0 
u 7 .., 
~ 

"" .., 
6 

1.0 2 3 5 1 10 2 3 5 1 100 

Collector Current,Ic - mA 

,;> J,-----,-----,-...,--.--v,c_E~(s,a,t~),---,1_c...,_,_...,_,_--,---., 
~ I 2SC333J_1= 
~ -;;- 21---+--+--+-+-+---+--1--t Ic/r8= 10 

; ~ 1 0 t---t---+--+-+-+---+--1--+--+---+---+--1 
~ M 7>---1---+--+--+--+---+-----1---r--+---r---+--___, 
"1 u 
~> 
Q) ]lf----t---+--+-+--+-----t--lr----t--t---+---+---1 .., 

i 2.f---+---+---+-+--+---+-r---r--r--r---+--""'1 

, IL 
0.1 l----+--+-+--r-+--+-+--l--+y-71'~--t--1 

~ 7t---t----t---t--+--+-----t-r---,,,,.---:l7"'t--t---+--"'1 

~ 
0 .., 
0 
Q) .... .... 
0 
u 

2 

0.011--~r----~---.--.--~--, 
1.0 10 100 

Collector Current,Ic - mA 

1000 

t.> 
>--t 

7 
5biS2. 

t~c ~ax 
.., 100 
a 7 Q) 

t 
8 
~ 
0 

5 
3 
2 

t 10 
Q) 7 .... ..... 5 
0 

A S 0 

2SA I ii 8{2SC3331 

_-"'I ~ 

~g.,,, 

~ ~ L>o~-0.s· :b.. 

cs~"~ 1 ~ 
~ Oq 

!'--. 
~ 

t.> ~ (For PNP the polarity is reversed) 

5 7 1.0 2 3 5 7 10 2 3 5 7 10 0 
Collector to Emitter Voltage,VcE - V 



2SC3332 I 
2003A 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

I 

I 2SA1319 High Voltage Switching Applications 
' " " ' 

(\')1334A 

Features 
High breakdown voltage. 
Excellent hFE linearity. 
Wide ASO and highly resistant to breakdown. 
Adoption of MBIT process. 

( ): 2SA1319 
Absolute maximum Ratings/T a=25°C 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

E Jectrical Characteristics/T a=25° C 
Collector Cu to ff Current 
Emitter Cutoff Current 
DC Current Gain 

Gain Band-width Product 
Common Base Output Capacitance 
Collector to Emitter Saturation 
Voltage 

VcBo 
VcEO 
VEBO 
le 
icp 
Pc 
Tj 
Tstg 

lcBo 
IEBO 
hFE(1) 
hFE(2) 
fT 
Cob 
VcE(sat) 

(-)180 
(-)160 

(-)6 
(-)0.7 
(-)1.5 

700 
150 

-55 to +150 

VcB=H120V, IE=O 
VEB=(-)4V, lc=O 
VcE=(-)5V, lc=(-)100mA 
VcE=(-)5V, lc=(-)10mA 
VcE=(-)10V, lc=(-)50mA 
VcB=(-)10V 
lcd-)250mA, IB=(-)25mA 

unit 
v 
v 
v 
A 
A 

mW 
oc 
oc 

min typ max unit 
(-)0.1 µA 
(-)0.1 µA 

100 400 
80 

120 MHz 
(11 )8 pF 
0.12 0.4 v 

(0.20) (0.5) v 
Base to Emitter Saturation Voltage 
Collector to Base Breakdown 
Voltage 

VBE(sat) lc=(-)250mA, IB=(-)25mA (-)0.85 (-)1.2 v 

Collector to Emitter Breakdown 
Voltage 

V(BR)CBO lc=(-)10µA, IE=O 

V(BR)CEO lc=(-)1mA, RBE=00 

Emitter to Base Breakdown Voltage V(BR)EBO IE=(-)10µA, lc=O 

(-)180 v 

(-)160 v 

(-)6 v 
Turn-on Time 
Storage Time 
Fall Time 

ton 
tstg 
tf 

At specified test circuit (60)50 ns 

*:The 2SA 1319/2SC3332 are classified by 100mA hFE as follows: 

I 100 R 200 I 140 

Switching Time Test Circuit 
(For PNP, the 
polarity is 
reversed.) 

s 

INPl.IT 

20Is I= -20Is2 = Ic= 300mA 

280 200 T 400 

(900)1000 
(60)60 

Case Outline 2003A 
(unit: mm) 

JEDEC: T0-92 
EIAJ : SC-43 
SANYO: NP 

ns 
ns 

B. Base 
C. Collector 
E. Emitter 

0183Kl/TSl11No. 1334-1/3 
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2SC3332/2SA 1319 

-lllXl From top 
re - VeE 

2SA1319 
Pulse <(E -'IOO -2oomAt---TI..,.r::.r..,.,,1>--t---+-­

-1sOnA 
I _ 600 - I 60mA l-/H,~'b;.-~:;::='------1-+-t---I 

f::l -140mA 

.; -500 1--+--H c 

~ -olOO f--t-~F;..4~:6_;;;;.;ll~-1-="*=:t=::::i :I 
u 
9 -300 t-+-11.~--t----::±:~~~-1---t--r""i 
j -200 '---~.,__-+---+---+--+---+---+--+--I 
0 
u -1<Xlf--.ir.4--+---+-+--+--+--t---+-+----i 

Is=O 
0 0 -0.2 -0.4 . -1.0 

Collector to Emitter Voltage, VcE - V 

-800.--,---.-----.,---.,-'--->----,---..,2=SA,,....,...l3~1-=--9 

<( -700 1--1-----+---::i:~ !)ill_f!,::::::!'=-t Pulse 
E 
I -600 1---+~,,..+o=--+ ::;;l.:.i:"":'=f=---t-+----1 
u 
E-5001-~F-=-"""""'==-+-t.:::1:~~---t=--t-~ 

~ -400 ~~~:::::~~~~~~::::::==t==-+--j 

~ -300~~r:::,,~:::1!==_~1.~5=m~A:t::::t::;J 
~ 
.!! -200 lf'.:_j::::;:i::::::f=.::-:.llf· Om~A+~t--r-1 
0 
U -1<Xl1t:::;;;;;;;;;+---l-----l---0~·~5m-A~~-;~-;~--; 

o,__~.._~.____..._~1s~=~o__.~__.~__.~__. 
0 -~ -~ -~ -~ -~ -~ -~ -~ 

Collector to Emitter Voltage, VcE - V 

0 
0 

re - VBE 
Vci;:=5V 

~~ 
~~ ' "' !<J 

17' For PNP, minus 
sign is omitted. 

0.2 0.4 o.6 0.8 1.0 1.2 

Base to Emitter V0oltage, VBE - V 

hfE - re 
ICXXl 

2SA1319 

5 

w 3 

7t--+--+-+---+--+-t-t-+--+--+--t 

rulse -i 

u.. 
.c 2 

·~ ICX) 
C;J 7 .... 5 c 
~ 3 
:I 2 u 
u 
0 10 

\ 
.. 

5 7 -10 2 5 -IOO -IOCD 

Collector Current, le - mA 

482 

re - VeE 
lllXl From top 2SC3332 

<( 'IOO I OOmA_l-7r...-t.---.-+--t-+---t--t-Pulse 
E 90mA 
I lllXl 80mA _.ILL.~ 
U 70mA 
- 500 f"6""0n""Ar..fM>~+-~~-+-_,--+--t---+--1 .... · c 
~ l,(X) 1----irh~--+=+.:~~+"""'F"f--t--1 
:I 

<: m r--iwt-7f---t--=-t-=~~~---r-11 g 
j! 2001--i~~'F--t--t--+--t--t---r-r----j 

8 1<Xlf.*'~-+--t--t--+r--t--t---r-r---1 
Is=O 

0.2 0.4 0.6 0.8 1.0 
Collector to Emitter Voltage, VcE - V 

tOOO.----.----.-----.,-r_c~J-_v_e~E----.-2=s=c~33~3=--2 
i---r----.--___,,.--___, _ ___, _ __,._ Pulse 

~ 800 14.0~~ -
I ..,,. "" 3.~m~---+t-~.~+--+---< 

k~- A '-""-f::l r----t-_£-----.-t:~-'T~=--~r---;----

E 600 ,,,,,,. ::1:1:::£0:..:· sm<!l!A~r-r-1----: 
~ ,,~ 2.&n11 

u ... :::i '°°tJ_r..e::......-t.::~t;;;~(::~l~::J===1~'.:l===J // 1.SmA 

...... ~ ~ 
l~~~~=t:=~l:=~l=·~()n=A~;:=:::i==::::i:__~ 'g 200 H 

u 11~-+--+--1f--o""'i.'""'5mA--t-"i"'""-r-j 
0 

Is=O 

0 ~ 20~~~~70 ~ 
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2018 

NPN Epitaxial Planar 
Silicon Transistor 

High Speed Switching Applications 

®1342 

Features 
High switching speed . 

• High breakdown voltage • 
. Very small-sized package permitting sets to be made small-sized and slim. 

Applications 
• High-speed switching applications. 

Absolute Maximum Ratings at Ta=25°C unit 
Collector to Base Voltage VcBo 60 v 
Collector to Emitter Voltage VCEO 50 v 
Emitter to Base Voltage VEBO 5 v 
Collector Current Ic 150 mA 
Peak Collector Current icp 400 mA 
Collector Dissipation Pc 150 mW 
Junction Temperature Tj 125 oc 
Storage Temperature Tstg -55 to +125 oc 

El ectri ca 1 Cha racteri s ti cs at Ta=25°C min typ max unit 
Collector Cutoff Current IcBo VcB=40V,IE=O 0.1 uA 
Emitter Cutoff Current IEBO VEB=4V,Ic=O 0.1 uA 
DC Current Gain hpE vcE=6V, Ic=lmA 90* 400* 
Gain Bandwidth Product fT VCE=6v, Ic=lmA 100 MHz 
C-E Saturation Voltage Cob Vcs=6V,f=lMHz 2.7 pF 
C-E Saturation Voltage VCE (sat) Ic=lOmA,IB=lmA 0.1 0.4 v 
B-E Breakdown Voltage VBE (sat) Ic=lOmA,IB=lmA 0.75 1.1 v 
C-B Breakdown Voltage V(BR)CBO Ic=lOuA,IE=O 60 v 
C-E Breakdown Voltage V (BR) CEO Ic=lmA,RBE=oo 50 v 
E-B Breakdown Voltage V(BR)EBO IE=lOuA,Ic=O 5 v 
Delay Time td At test circuit 40 ns 
Relay Time tr 80 ns 
Storage Time tstg 230 ns 
Fall Time tf 160 ns 

*: The 2SC3361 is classified by lmA hFE as follows 

Igo s4 180 I 135 ss 270 

Switching Time Test Circuit 
-tt--
JL 
IN 

U-----1~---.-___,,,..._t-i 

PW=10us 
duty. 2.5 .,. 
Tr,Tf •Ins 50 

lu 

OUT 

2k 

-5V 
10181 =-10182 =10 = 10mA 

vcc-20v 
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200 S6 400 I 

B: Base 

0.16 
-!!--

.10-0.25 
(0.15typ} 

C: Collector 
E: Emitter 

SANYO: CP 

8203KI,TS/9172KI,TS No.1342-1/2 
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2003A 

Low Frequency. 

NPN Epitaxial Planar 
Silicon Transistor 

Low Noise Amp Applications 
@1360A 

Features 
• Adoption of FBET process 
• Low Noise 
• Small input/output capacitance 

Absolute Maxinaua Ratings at Ta=25°C 
Collector to Base Voltage VcBo 
Collector to Emitter Voltage VCEO 
Emitter to Base Voltage 
Collector Current· 
Peak Collector Current 
Allowable Power Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

Gain Bandwidth Product 
OUtput Capacitance 
C-E Saturation Voltage 
B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Noise Level 

Noise Peak Level 

VEBO 
Ic 
icp 
Pc 
Tj 

Tstg 

VNO(peak) 

60 
50 

6 
200 
400 
400 
150 

-55 to +150 

n II 

• The 2SC3382 is classified by 1mA hFE as follows 

I 100 R 200 I 140 s 280 I 200 T 400 I 280 u 560 

Noise Test Circuit 

Case Outline 2003A 
(unit:mm) 

JEDEC: T0-92 
EIAJ : SC-43 
SANYO: NP 

unit 
v 
v 
v 

mA 
mA 
mW 
OC 
OC 

min 

100• 
70 

60 
50 

6 

typ 

250 
2.7 

max 
0. 1 
0.1 
560* 

0.3 
1. 0 

40 

280 

B. Base 

unit 
uA 
uA 

MHz 
pF 
v 
v 
v 
v 
v 

mV 

mV 

C. Collector 
E. Emitter 

3085KI/8093KI,TS No.1360-1/3 
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' 2003A 

Low Frequency, 

NPN Epitaxial Planar 
Silicon Transistor 

General-Purpose Amp Applications 

Features 
* Adoption of FBET process 
* Small input/output capacitance 

Absolute Haxinaua Ratings at Ta=25°C 
Collector to Base Voltage VCBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector- Current Ic 
Peak Collector Current icp 
Allowable Power Dissipatior1 Pc 
Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

Gain Bandwidth Product 
Output Capacitance 
C-E Saturation Voltage 
B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 

60 
50 

6 
200 
400 
500 
150 

-55 to +150 

* The 2sc3382 is classified by 1mA hFE as follows 

1100 R 200 I 140 s 2soj 200 T 400 I 280 u 560 I 

Case Outline 2003A 
(unit:mm) 

JEDEC: T0-92 
EIAJ : SC-43 
Sl\NYO: NP 

unit 
v 
v 
v 

mA 
mA 
mW 
OC 
OC 

min typ max unit 
0.1 uA 
0.1 uA 
560* 100* 

70 

60 
50 

6 

250 
2.7 

MHz 
pF 

0.3 v 
1.0 v 

v 
v 
v 

B. Base 
c. Collector 
E. Emitter 

8093KI,TS No,1361-1/3 

489 



2SC3383 

re - VeE 

Is=O 
o.__---~....___.~ ...... ~~__.~_._~..___.~_. 

0 10 20 ~ ~ ~ 
Collector to Emitter Voltage,VcE - V 

12() 

7i fOO 
I 

::: 60 ... 
tl 
f 60 .. 
;l 
u .. ~ 
0 ... 
0 

~ 20 .... 
0 
u 

0 
0 

N «XXJ a:: 
x 

t: ... 
0 
;l 
'O 
0 .. 
"" .tl ... 
i ..... 
'O a 
Ill 

tl ..... 
"' 0 

+> 

"' " r.;r 
~ 
Q) 

~ 

3 

2 

100 
7 

5 

3 

2 

IO 5 7 

7 

s 

2 

3' 100 .... 
0 
> 
tl 
0 ..... 
+> 

"' ... 
B 
"' VJ .., 
I 

u 

7 

5 

3 

2 

10 
Q.1 

490 

re - VBE 
VcE=6V 

) 
200 tm 600 800 1000 

Base to Emitter Voltage,V8E - mv 

fr - re 

1.0 2 3 5 7 10 2 3 

Collector Current,IC 

VeE(sat) - re 

VcE-6V 

5 7 100 

- mA 

V1 
L 

,...d 
y 

1---1 

5 
1.0 10 m 

Collector Current,IC - mA 

I 
u ~ !---+--+...-+--.+ 
H 

+> 
tl 
f 30 l--+-H-Y-f-:...-"F=----t--f--+-+----lf---1 .. 
6 
5201---Mf/--+...-~---+--+----l---+--+---+--J ... 
0 .. 

:::: IOf--il/lf--7'9-----1--t--+----l--t--+---t--f 
0 
u 

Is=O 
o~---~....___.~ ...... ~~__.'--_._~....___.~~ 

0 0.2 0-4 0-6 0-8 1.0 

3 

1CXXl 
l>l 7 

~ 5 

tl 3 ..... 
"' 0 

... fOO 
~ 7 
t 5 

6 3 

g 2 

IO 
0.1 

Collector to Emitter Voltage,VcE - V 

hFE - re 
VcE-6V 

' ~ 
l\ 

2 3 5 2 3 5 2 l 5 
1-0 IO !00 

2 

Collector Current,IC - mA 

m~--~--~c~o_b~--v_e~B-~---~ 

~ ~:==:==::==:==:==:=:=:==:=:=-'+r_=,__IMH+-z-1 
I lf--+--f---l-l---t--1---f-t--t--+-f-t--f 
.g 21---+--,.._,-+---+--J--J--+---+--+--J--+---t 

0 
$ IO l----t--f---ll---t--+-t--1---+---+-+-t--+---f 
g 7f---t--f---ll--t--t--l---f-+---t--+-l---+---f 
"' 5-1-----F""'!=t--l-=::+--+-+-+-+---++--+---1 
:::: 3:1--t--+--l--+----i-+t---~i-."'1-...i::-+--+-+--+-----i 
~ 2:1----+-+-l---+---+-+-l---+r---l___:'l"'"-<=-+-+-----i 
go t-t-
u 1.0 f--+--f---l-1----t--f-1~+---+--+--l--t--f 
... 7~.-f--+--+--+--+---+--+--+--+---+--+--t---f 

~ 51---+--f---1-t----+--t--t--+---+--+--l--+--t ... 
c5 3 

~--''---,t--..,;---r-~-+--+--r-~-k--+--r~ 

0 .1 2 3 1.0 10 m 
Collector to Base Voltage,Vca - V 

1.0 

u 
H 

... • o. 
tl .. 
t 
;l 
u 

St--icp 

3 Ic m~x 
2 

1 

a 0.01 ... 
0 
QI .... .... 
0 
u 

5 

0-00I 

A S 0 

~~ t--J--1 

~ i~'-' 
~o '!>er 

::::S,tl OlJ 
~ I'-..... 

1.0 10 m 
Collector to Emitter Voltage,VcE - V 

L 



2SC3383 

Pc - Ta 
:.. IQ) r---,,----,r---,-"'-;--,---,---,---, 
II 
I 

u 500 1--_..f.-".---+---+---+----+----+----+-~ 

~ 400 1---f---"_t"-.f---"~1----t---t---t--+----< 
~ ~ 
~ m i---1---1---L'-.1--~---+---+---t----1 
~ ~N 
<=I .lOO 1---1---f---f----t-----'l.----t---t----I 

~ N 
4l 100 1---1---1---1----t---t---t"-~--t---+ 

~ "{ 
u 0 1----tl----tl----t--+--+--+---L~_,.____. 

0 ~ ~ ~ ~ 100 ~ ~ ~ 
Ambient Temperature,Ta - 0 c 

491 



2018 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

High Speed Switching Applications 

©1421 

Features 
Adoption of FBET process 
High breakdown voltage: VcEo=(-)50V 
Large current capacity and high fT 
Very small-sized package permitting sets to be small-sized, slim 
): 2SA1338 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage VCBO 
Collector to Emitter Voltage VCEO 
Emitter to Base Voltage VEBO 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

re 
icp 
Pc 
Tj 
Tstg -55 

unit 
(-)60 v 
(-)50 v 

(-) 5 v 
(-) 500 mA 
(-)800 mA 

200 mW 
150 oc 

to +150 oc 

Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current gain 

at Ta=25°C min typ max unit 

Gain Bandwidth Product 

Output Capacitance 

C-E Saturation Voltage 

B-E Saturation Voltage 
C-B Breakdown 
C-E Breakdown 
E-B Breakdown 
Turn-on Time 
Storage Time 
Fall Time 

Voltage 
Voltage 
Voltage 

ICBO 
!EBO 
hFE 
fT 

Cob 

VCE(sat) 

VBE(sat) 
V(BR)CBO 
V(BR)CEO 
V(BR)EBO 
ton 
tstg 
tf 

VcB=(-)40V,IE=0 (-)0.1 uA 
VEB=(-)4V,Ic=O (-)0.1 uA 
VcE=(-)5V,Ic=(-)10mA 100* 560* 
VcE=(-)lOV,Ic=(-)50mA 300 MHz 

(200) 
VcB=(-)lOV,f=lMHz 3.7 pF 

(5.6) 
Ic=(-)lOOmA,IB=(-)lOmA 0.1 0.3 v 

(0.15) (0.4) 
Ic=(-)lOOmA,IB=(-)lOmA 0.8 1. 2 v 
Ic=(-)lOuA,IE=O (-)60 v 
Ic=(-)lOOuA,RBE=OO (-)50 v 
IE=(-)lOuA,Ic=O (-) 5 v 
Vcc=2ov, 70 (70) ns 
Ic=l0IBl=-10IB2=100mA 400(400) ns 

70(50) ns 

* : The 2SA1338/2SC3392 are classified by lOmA hFE as follows: 

2SA1338 [i!JiCjL4 200 I 140 ALS 280 I 
!zoo AL6 4 o o I 2 s o._~A ~L 7~-'5'-'6'-'o'--1 

2SC3392 LiQ:o AY4 200 I 140 AYS @ 
lzoo AY6 400 I zao AY7 560 I 
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Case Outline 2018 
(unit:~m)~ 

01~ 
0.1& 

er l8 tg._1.9--i 
i.-:=.- 2.9 

[ijJ 
0.4 

~N 

I ~o.a-i 
i.::1.1--.j 

B: Base 
C: Collector 
E: Emitter 
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Switching Time Test Circuit 
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2033 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

High Speed Switching Applications 

®1392 

Features 
Very small-sized package permitting sets to be small-sized, slim 
High breakdown voltage: VcEo=(-)50V 
Complementary pair transistor having large current capacity and high fT 
Adoption of FBET process 

( ) : 2SA1339 

Absolute Maximum Ratings at Ta=25°C unit 
Collector to Base Voltage VCBO (-) 60 v 
Collector to Emitter Voltage VCEO (-)50 v 
Emitter to Base Voltage VEBO (-) 5 v 
Collector Current Ic (-)500 mA 
Peak Collector Current icp (-)800 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 

Storage Temperature Tstg -55 to +150 oc 

Electrical Characteristics at Ta=25°c 
Collector Cutoff Current ICBO VcB=(-)40V,IE=0 
Emitter Cutoff Current !EBO VEB=(-)4V 

min typ max 
(-) 0 .1 
(-)0.1 

DC Current gain hFE VcE=(-)"5V,Ic=(-)10mA 100* 560* 
Gain Bandwidth Product fT VcE=(-)10V,Ic=(-)50mA 300 

(200) 
3.7 

(5.6) 
0.1 

Output Capacitance 

C-E Saturation Voltage 

B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Rise Time 
Storage Time 
Fall Time 

* : The 

j 100 

j 200 

2SA1339/2SC3393 

R 200 I 140 s 

T 400 I 280 u 

Cob VcB=(-)lOV,f=lMHz 

VcE(sat) Ic=(-)lOOmA,IB=(-)lOmA 
(0.15) 

VBE(sat) Ic=(-)lOOmA,IB=(-)lOmA 0.8 
v (BR) CBO Ic= (-) lOuA, lE=O (-) 60 
V(BR)CEO Ic=(-)lOOuA,RBE=OO (-)50 
V(BR)EBO lE=(-)lOuA,Ic=ct> (-)5 

ton [vcc=20V ] 70 ( 70 l 
tstg Ic=lOIB1=-lOIB2=lOOmA 400(400) 
tf 70(50) 

are classified by lOmA hFE as follows: 

280 I 
s6o I 

Case Outline 2033 
(unit:mm) 

0.3 
(0. 4) 
1. 2 

Switching Time Test Circuit 

B: Base 
C: Collector 
E: Emitter 

SANYO: SPA 

unit 
uA 
uA 

MHz 

pF 

v 

v 
v 
v 
v 

ns 
ns 
ns 

1114KI,MT No.1392-1/4 
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Applications 

2018 

Switching Applications 
(with Bias Resistance) 

Switching circuit, inverter, interface circuit, driver 

Fea11Jres 
Built-in bias resistor (R1=47kQ, R2=47kQI. 
Small-sized package (CP). 

( ): 2SA1341 
Absolute Maximum Ratings/T a=25°C 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics/T a=25° C 
Collector Cutoff Current 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Band'width product 

Output Capacitance 

Collector to Emitter Saturation 
Voltage 

Marking on Device 
2SA1341:BL, 2SC3395:BY 

Electrical Connection 

Base 
(Input) 

Collector 
(Output) 

Emitt~ 
(Gnd) 

PNP 

VcBo 
VcEO 
VEBO 
le 
icp 
Pc 
Tj 
Tstg 

le Bo 
ICEO 
IEBO 
hFE 
tr 

Cob 

(-)50 
(-)50 
(-)10 

(-)100 
(-)200 

200 
150 

-55 to +150 

VcB=(-)40V, IE=O 
VcE=(-)40V, IB=O 
VEB=(-)5V, lc=O 
VcE=(-)5V, lc=(-)5mA 
VcEH10V, lc=(-)5mA 

VcB=(-)10V, f=1MHz 

VcE(sat) IC=(-)5mA, IB=(-)0.25mA 

Colle-ct or 
(Output) 

EmittH 
(Gnd) 

NPN 

Case Outline 2018 
(unit: 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

unit 
v 
v 
v 

mA 
mA 
mW 

oc 
oc 

min typ max 
(-)0.1 
(-)0.5 

(-)30 (-)53 (-)80 
50 

250 
(200) 

3.5 
(5.3) 

(-)0.1 (-)0.3 

0-16 

er I ~o.a-1 
~1.1--l 

B: Base 
C: Collector 
E: Emitter 

SANYO: CP 

unit 
µA 
µA 
µA 

MHz 

pF 

v 

2275MY/4143KI,TS No.1283-1/2 
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2SC3395/2SA1341 

min typ max 
Collector to Base Breakdown 
Voltage 

V(BR)CBO lc=(-)10µA, IE=O (-)50 

Collector to Emitter Breakdown 
Voltage 

V(BR)CEO lc=(-)100µA, RBE= 00 (-)50 

Input Off Voltage 
Input On Voltage 
Input Resistance 

V1(off) 
V1(on) 
R1 
R1/R2 

VcE=(-)5V, lc=(-)100µA 
VcE=(-)0.2V, lc=(-)5mA 

(-)0.B (-)1.1 (-)1.5 
(-)1.0 (-)2.5 (-)5.0 

32 47 62 
Input Resistance Ratio 0.9 1.0 1.1 

• Sample Application Circuit 
vee 

,,__-~OUTPUT 

Input ON-state voltage: 5V or more ~ 

11_ INPUT / Rl v ) 

Input OFF-state voltage: O.BV or less~ 

> 
I 
c 
0 

VJ(on) - Ic 
VcE:=0-2V 

ll--+--+---+-1---+--+--l~RI : 47k 
R2 : 47k 

::::: IOl--+--+---t---+--t--+--+--i.---t---1 
> 
~ 
!! 
0 
> 
c: 
0 .... 
:l a. 
c: 

w 
u.. 
.r; 

c 
'(ij 
(.!) 

•<XI> 

t: 100 

~ 
:l 

(.) 

(.) 
0 

1.0 to 
Collector Current, le - mA 

hFE - IC 
VcE-sv 
RI : 47k 

I J. R2 : 47k 

~6G0G 25°C 

't~ "'~ 

A ~ ~oC, 
,&fif" _, 

GND 

1000 

1 
I 
(.) 

+J 
c: 
~ 100 

:l 
(.) 

g 
jl 
0 u to 

0 

For PNP, polarity is reversed. 

Ic - VJ(off) 
VCE-SV 
RI : 47k 

1 7_ 7_ R2 : 47k 

ff f 

%At ;/ {;; t}L 
Nqj 0v "'L 

If 

J_ 

1 I1 
F p p T ·' . . . d or N , minus sign 1s om1tte . 

O.• 0.8 1.2 1.6 l.0 

Input Off Voltage, V1 (off) - V 

~ 240~-~~-~_P_c~-_T_a~-~-~~ 
I 

J: 200+---i-..---+--+--+---+---+--+----i 

c:' ~ l 160 !----+----tb.,_,,,~c--r---t-----t---1----t-----i 
-~ ~ 
Ci 1201-----+---+--~~--"<+--t---+---+----< 

1~ ~ 
~ 40 ~ 

unit 
v 

v 

v 
v 

kQ 

For PNP, minus sign is omitted. 
1.0 J ~ 1 10 2 J s 1 

IQ 

7:i --..... 

~ 0 o 20 40 60 so· 100· 110 ~so 160 

Collector Current, le - mA ~ Ambient Temperature, Ta - °C 
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• 
2018 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

Switching Applications 
(with Bias Resistance) 

®12848 

Applications 
Switching circuit, inverter, interface circuit, driver 

Features 
Built-in bias resistor (R1=22kQ, R2=22kQ). 
Small-sized package (CPI. 

( ): 2SA 1342 
Absolute Maximum Ratings/T a=25°C 

Collector to Base Voltage 
Collector to Emitter Vottage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics/T a=25°C 
Collector Cutoff Current 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Band-width product 

Output Capacitance 

Collector to Emitter Saturation 
Voltage 

Marking on Device 
2SA1342:CL,2SC3396:CY 

Electrical Connection 

Base 
(lnpul) 

502 

Coll~ctOf' 
(Output) 

Emittt>r 
(Gndl 

PNP 

VcBo 
VcEO 
VEBO 
le 
icp 
Pc 
Tj 
Tstg 

icBo 
ICEO 
IEBO 
hfE 
fT 

Cob 

VcE(satl 

EmittH 
(Gnd) 

NPN 

(-)50 
(-)50 
(-)10 

(-)100 
(-)200 

200 
150 

-55 to +150 

VcB=(-)40V, IE=O 
VcE=(-)40V, IB=O 
VEB=(-)5V, lc=O 
VcE=(-)5V, lc=(-)5mA 
VcEH10V, lc=(-)5mA 

VcB=(-)10V, f=1MHz 

lc=(-)10mA, IB=(-)0.5mA 

Case Outline 2018 
(unit: mm) 

unit 
v 
v 
v 

mA 
mA 
mW 

oc 
oc 

min typ max 
(-)0.1 
(-)0.5 

(-)70(-) 113(-)150 
50 

250 
(200) 

3.5 
(5.3) 

(-)0.1 (-)0.3 

ocr l 89..-1.9~J1 I Co.a.., ~2.9::::!r ~1.1---l 

UWj B: Base 
C: Collector 
E: Emitter 

0.4 SANYO: CP 

unit 
µA 
µA 
µA 

MHz 

pf 

v 

2275MY/4143KI,TS No.1284-1/2 



2SC3396/2SA 1342 

min typ max 
Collector to Base Breakdown 
Voltage 

V(BR)CBO lc=(-)10µA, IE=O (-)50 

Collector to Emitter Breakdown 
Voltage 

V(BR)CEO lc=(-)100µA, RBE=00 (-)50 

Input Off Voltage 
Input On Voltage 
Input Resistance 

V1(off) 
V1(on) 
R1 
R1/R2 

VcE=(-)5V, lc=(-)100µA 
VcE=(-)0.2V, lc=(-)5mA 

(-)0.8 (-)1.1 (-)1.5 
(-)1.0 (-)1.9 (-)3.0 

15 22 29 
Input Resistance Ratio 0.9 1.0 1.1 

• Sample Application Circuit 

.-----oOUTPUT 

l'<"tON"""JLVo'~:~• C,,) 
Input OFF-state voltage: 0.8Vor less~ 

> 
I 
c: 
0 

- 10 > 
~ 
:! 
0 
> 
c: 
0 ... 
::l 
c. c: 

1,0 

IOOO 

w 
u. 
.c 
c:· 
·;; 
t!l 
1= 100 

~ 
::l 

(.) 

(.) 
0 

10 

, 

Vr(on) - re 
Vrn-0°2V 
RI : 22k 
R2 : 22k 

~ 

~ 
"v[7 

--'25"G ~~ 
~ P' For PNP, minus 
E::(60°G sign is omitted. 

<0 --:- T 10 "T J 

Collector Current, le - mA 

hFE - re 
Vce;-SV 
RI : 22k 
R2 : 22k 

l i ~G ,/]J"G I-t--1 

l'l~ ~ '°"G 
~ /'); 

e::1 
~ 
~ 

For PNP, minus sign is omitted, 
1,0 T 5T 1 TT ~--,-0 1(1) 

Collector Current, le - mA 

GNO 

•000 

(.) 

.... 
c: 
~·oo 
::l 

(.) 

0 

0 

For PNP, polarity is reversed. 

re - Vr(offl 
Vce:-5V 
RI : 22k 

t t-l R2 : 22k 

l_ 1 
oL 1 I flio 1l;~I 

'0 <oL 
""'"' "" ""L 
I/ 1 ~ 

J. 

-j_ f--1 For PNP, minus 
sign is omitted. 

O.• 0.8 1.1 1.f> 1.0 
Input Off Voltage, V1 (off) - V 

~ z40~--~-~-Pe~--Ta--~-~-~ 
I 
J:200+----1~-t--+--+---t--+--+----1 
g· "'\,_ 
·;:; 1601-----1--+~-'o.,-+---+---+--+--+----t 

-~ ~ Ci 1201---4'---+--+--'..+---+--+--l----i 

.I ~1-----1--+--+---~,___..I""\--+--+----< 
0 
c; 401---4--+--+--+---+--+-.,--!----i 

~ ~ 
-
:;: OOi.---:!~_,.,--.i.-..i.--,,i,....~.ir-~h.I ~~-d... i5 20 40 6!f Cllf 1lXf 1 io- ~ 

<C Ambient Temperature, Ta - °C 

unit 
v 

v 

v 
v 

kn 
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®12858 

Applications 

2018 

Switching Applications 
(with Bias Resistance) 

Switching circuit, inverter, interface circuit, driver 

Features 
Built-in bias resistor (R 1=46kS1, R2=23kS1). 
Small-sized package (CPI. 

( ): 2SA1343 
Absolute Maximum Ratings/T a=25°C 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics/T a=25°C 
Collector Cutoff Current 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Band-width product 

Output Capacitance 

Collector to Emitter Saturation 
Voltage 

Marking on Device 
2SA1343: DL, 2SC3397: DY 

Electrical Connection 

Collector 
(Output) 

Emitter 
(Gnd) 

PNP 

Vceo 
VcEo 
VEeo 
le 
icp 
Pc 
Tj 
Tstg 

iceo 
ICEO 
IEBO 
hfE 
fy 

Cob 

VcE(satl 

1--:150 
(-)50 
(-)10 

(-)100 
(-)200 

200 
150 

-55 to+150 

Vce=l-l40V, IE=O 
VcE=l-l40V, 1e=0 
VEe=l-15V, lc=O 
VcE=l-J5V, lc=l-15mA 
VcE=(-J1ov, lc=l-15mA 

Vee=(-) 10V, f=1 MHz 

lc=l-)5mA, le=l-I0.25mA 

Collector 
(Output) 

Emitter 
(Gnd) 

NPN 

Case Outline 2018 
(unit: mm) 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

unit 
v 
v 
v 

mA 
mA 
mW 

oc 
oc 

min typ max 

(-)40 
50 

(-)0.1 
(-)0.5 

(-)72(-1100 

250 
(200) 

3.5 
(5.3) 

(-)0.1 (-)0.3 

0.1& 

er I ~o.e-1 
~1.1--l 

B: Base 
C: Collector 
E: Emitter 

SANYO: CP 

unit 
µA 

µA 
µA 

MHz 

pf 

v 

2275MY/4143KI,TS No.1285-1/2 

504 



2SC3397/2S~1343 

min typ max 
Collector to Base Breakdown V(BR)CBO lc=(-)10µA, IE=O (-)50 
Voltage 
Collector to Emitter Breakdown V(BR)CEO lc=(-)100µA, RBE=oo (-)50 
Voltage 
Input Off Voltage V1(off) VcE=(-)5V, lc=(-)100µA (-)1.2 (-)1.6 (-)2.3 
Input On Voltage V1(on) VcE=(-)0.2V, lc=(-)5mA (-)1.5 (-)3.1 (-)6.0 
Input Resistance R1 
Input Resistance Ratio R 1/R2 

• Sample Application Circuit 

> 
I 
c: 

Input ON-state voltage: 6V or more 

JL JN PUT 

Input OFF-state voltage: 1.2V or less 

VJ(on) - IC 
vm=o.2v 

,._-+--+-----+-+------+___,_,__ RI : 46k 
R2 : 23k 

-9,101--+---t---+----+--+--+----+---Ttr.---t----l 

> 
~ 
l!! 
0 
> 
c 
0 .... 
::J 
c. c 

(l'C 
~ I 

1_0 r---a-~--F.-or---.P N_P ,_m.--in,,,u_s_si~g_n _is_o .... m___,,itt_e_d-.!. 
1.0 rO 

Collector Current, le - mA 

hFE - IC 
1000~~-~~~~-=.---~~~~vc_E_'_-s=v~ 

'lf-+-1---+-+-1---t-+--+--+--+ RI : 46k 

!j--t-l-----+---+-1---t--+--t--11---t- R2 : 2 3k 

w 1--+-+--+--+----l---+-+----t2 S 'C--J-1----++---+--< 

~ :~~·---~~:::::::!+-~:i=:l:::::l--~ 
c' "~'Cc_ 
~1oof--+-+--1~~---1:;!:2::j~,.;'.j~~'2 
~ .//V' I 

8 ~ 
u 
0 

~;-.i.--'---t--Fro_r~P_N,,,P_,m_in_u~s_s~ig_n_isro~m,--it_te_d~. 
•D 3 ~ 7 10 1 '"""l' -,-,- iOO 

Collector Current, le - mA 

32 46 60 
1.8 2.0 2.2 

vee 

---OOUTPUT 

For PNP, polarity is reversed. 

i 
I 
u 
.... · 
c 

GND 

VcE-sv 
RI : 46k 
R2 : 23k 

1()()0 

2 

~ 100 
:; 
u 

re - V1(off) 

L l': 

i 
1 
ii 
L l_ !fj1 L ~l I , 
~L 

E-; I 

[ If 
1 I 

For PNP,1 min~s sign is omitted. 
o.• o.e 1.1 1.& 2.0 
Input Off Voltage, V1 (off) - V 

2.• 

~24o~~-~-~-P~c_-_T~a~-~-~~ 
I 
u 
~ 2001--__,i-.c----+--+---+---t---t---t----l 

·~ 1ro1-----1-~-+D..""""-+---+---+--+---1-----i 
-~ "'k 
6 1201----;---+--t-~~----+--+--1--~ 
$ ~ 
~ 801-----1---+--t----1~1--~l"""Jr--t---+---t 
m 401-----f---+--+---+---t--~D..~"-..-l-----i 
:c " ]o ~ 
<( 0 20 40 6() Cl!J 100 1 io-~ 

Ambient Temperature, Ta - °C 

unit 
v 

v 

v 
v 

kU 
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2018 

Switching Applications 
(with Bias Resistance) 

®12868 

Applications 
Switching circuit, inverter, interface circuit, driver 

Features 
Built-in bias resistor (R1=10kU, R2=10kU). 
Small-sized package (CP). 

( ): 2SA1344 
Absolute Maximum Ratings/T a=25°C 

Collector to Base Voltage VcBo 
Collector to Emitter Voltage Vern 
Emitter to Base Voltage VEBO 
Collector Current le 
Peak Collector Current icp 
Collector Dissipation Pc 
Junction Temperature Tj 
Storage Temperatu;·e Tstg 

lcBo 
icrn 

(-)50 
(-)50 
(-)10 

(-)100 
(-)200 

200 
150 

-55 to +150 

VcB=(-)40V, IE=O 
VcE=(-)40V, IB=O 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

unit 
v 
v 
v 

mA 
mA 
mW 

oc 
oc 

min typ max unit 
H0.1 µA 

H0.5 µA 

Electrical Characteristics/T a=25°C 
Collector Cutoff Current 
Collector Cutoff Current 
Emitter CLtoff Current IEBO VEa=(-)5V, lc=O (-)170(-)250(-)330 µA 
DC Current Gain 
Gain Band-width product 

Output Capacitance 

Collector to Emitter Saturation 
Voltage 

Marking on Device 
2SA1344: EL, 2SC3398: EY 

Electrical Connection 

506 

Colle-ct or 
(Output) 

Emitter 
(Gnd) 

PNP 

hFE 
tr 

Cob 

VcE(satl 

VcE=(-)5V, lc=(-)10mA 
VcE=(-)10V, lc=(-)5mA 

Vca=(-)10V, t=1MHz 

lc=(-)10mA, la=(-)0.5mA 

Collector 
(Output) 

Emitter 
(Gnd) 

NPN 

Case Outline 2018 
(unit: mm) 

50 
250 MHz 

(200) 
3.5 pF 

(5.3) 
H0.1 (-)0.3 v 

2275MY/4143KI,TS No_l286-l/2 



2SC3398/2SA1344 

min typ max 
Collector to Base Breakdown V(BR)CBO 1c=1-11oµA, ie=o (-)50 
Voltage 
Collector to Emitter Breakdown V(BR)CEO lc=l-l100µA, RBe=00 (-)50 
Voltage 
Input Off Voltage Vl(off) Vce=!-l5V, 1c=1-11ooµA (-)0.8 (-)1.1 (-)1.5 
Input On Voltage VI( on) Vce=1-10.2v, lc=!-l10mA (-}1.0 (-)2.0 (-)4.0 
Input Resistance R1 7.0 10 13 
Input Resistance Ratio R1/R2 0.9 1.0 1.1 

• Sample Application Circuit Yee 

...-----oOUTPUT 

'"'"'o"-•"'"'SLv:::~ C,_,) 
Input OFF-state voltage: O.SV or less~ 

> 
I 
"2 
0 

::::"10 
> 
8; 
l!I 
0 
> 
c 
0 .... 
::J 
c. c 

lO 

1000 

w 
u.. 
r. 
c" 
·a; 
C!> 
t: 100 

~ 
::J 

0 
0 
0 

10 

Vr(on) - re 
VCE-0.2V 
RI : \Ok 
R2 : I Ok 

z 
~ 

~ v 

T -25°C-zJ-5°~~ 
a ~For PNP, minus 

..t::60°C sign is omitted. 
1.0 T 3 """!" IO TT 

Collector Current, le - mA 

hFE - re 
VCE-5V 
RI : \Ok 
R2 : \Ok 

1s"G ......,, I:::: 

~ w 'lb 

"-~c, 
A~ ,r'l-'o 

p ~ 
~ 
~ For PNP, minus sign is omitted. 

10 T ...,,...,. I 0 TT -,...,-IOO 

Collector Current, le - mA 

0 

3: 
E 240 
I 
0 

a.. 200 
c" 
0 

·;: 160 
c. 
]3 
0 120 

g 
~ 80 

8 
.. 40 
ii .. 
~ 0 
<( 

For PNP, polarity is reversed. 

GND 

re - Vr(off) 
VCE=5V 
RI : \Ok 

1 1 ± R2: \Ok 

f 1 j 
l{;f:f sf" "" /L 

I 

-f. 11 ~or ~NP, ~inus 
sign 1s omitted. 

0.4 0.8 1.? 1.6 1.0 
Input Off Voltage, V1 (off) - V 

Pc - Ta 

"" ~ ~ 
~ 

"" ""' ~ if ' 0 Iii D ~ 1llif I io- 1l 
Ambient Temperature, Ta - °C 

unit 
v 

v 

v 
v 

kU 

507 
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2033 

Switching Applications 
(with Bias Resistance) 

®12878 

Applications 
Switching circuit, inverter, interface circuit, driver 

Features 
Built-in bias resistor (R1=47kU, R2=47kn). 
Small-sized package (SPA). 

( ): 2SA1345 
Absolu1e Maximum Ratings/T a=25°C 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characmristics/T a=25°C 
Collector Cutoff Current 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Band-width product 

Output Capacitance 

Collector to Emitter Saturation 
Voltage 

VcBo 
VcEO 
VEBO 
Jc 
icp 
Pc 
Tj 
Tstg 

lcBo 
ICEQ 
IEBO 
hFE 
fT 

Cob 

VcE(satl 

(-)50 
(-)50 
(-)10 

(-)100 
(-)200 

300 
150 

-55 to +150 

VcB=(-)40V, IE=O 
VcE=(-)40V, ls=O 
VEB=(-)5V, Jc=O 
VcE=(-)5V, Jc=(-)5mA 
VcE=(-)10V, lc=(-)5mA 

VcB=(-)10V, f=1MHz 

lc=(-)5mA, IB=(-)0.25mA 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

unit 
v 
v 
v 

mA 
mA 
mW 

oc 
oc 

min typ max unit 
(-)0.1 µA 
(-)0.5 µA 

(-)30 (-)53 (-)80 µA 
50 

250 MHz 
(200) 

3.7 pF 
(5.5) 

(-)0.1 (-)0.3 v 

Electrical Connection Case Outline 2033 
(unit: mm) 

508 

Bu~ 
(Input) 

Collector 
(Output) 

Emitter 
(Gndl 

PNP 

Coll~tor 
(Outpul) 

Emitter 
(Gnd) 

NPN 

B: Base 

C: Collector 
E: Erni tter 

SANYO: SPA 

3075KI/4143Kl,TS,111 No.1287-1/2 



2SC3399/ 2SA 1345 

min typ max 
Collector to Base Breakdown V(BR)CBO lc=(-)10µA, IE=O (-)50 
Voltage 
Collector to Emitter Breakdown V(BR)CEO lc=(-)100µA, RBE=00 (-)50 
Voltage 
Input Off Voltage V1(otf) VcE=(-)5V, lc=(-)100µA (-)0.B (-)1.1 (-)1.5 
Input On Voltage V1(on) VcE=(-)0.2V, lc=(-)5mA (-)1.0 (-)2.5 (-)5.0 
Input Resistance R1 
Input Resistance Ratio R1/R2 

• Sample Applica1ion Circuit 

> 
I 
c: 

lnp,1t ON-state voltage: SV or more 

JL INPUT 

Input 0 FF-state voltage: O.BV or less 

Vr(on) - re 
VcE=o.2v 

21--+--+---+-+--+--t-1--RI :47k 
R2 : 47k 

0 
=~1--+--+---+--t--+--+--t--~-+---t 
> 
~ 
l!! 
0 
> 
c 
0 .... 
::> 
Cl. 
c b\)01 

1 .o,__..._~ __ F ... o_r ..,,P_N_P_, .... m_in .. u_s_s_ig_n_is_o,...m--.it~te_d ..... 

1(11) 

w 
LL 

.r:. 
c 

"(ij 
(.!) 

1:1CX> 
~ 
:; 
u 
u 
Q 

I() 

1.0 10 
Collector Current, le - mA 

hFE - IC 
VcE-sv 
RI : 47k 

1 J R2: 47k 

~6ooc 
25°C 

'l'.llo~~ 

~ 
~5°C 

P"" ~ r 

For PNP, minus sign is omitted. 

32 47 62 
0.9 1.0 1.1 

Vee 

...----oOUTPUT 

For PNP, polarity is reversed. 
GNO 

IC - VJ(offj 
VcE-5V 

1000 
RI : 47k 

1 _L _L .L R2 : 47k 

t ff I 
u 

~ 

g 
u 
~ 
0 
u 10 

()7_ 7_ 

if~f~t &.'°' "' "'[ 'r 
I 

1 11 
F ~NP I . I . . . d or , minus sign 1s om1tte . 

O.• 0.8 1.2 1.6 2.0 

Input Off Voltage, V1 (off) - V 

~ J20~~---~-P_c_-~T_a~-~-~~ 
I~ 
u 280 '" 
a.. '!'\. 
C~Ot------t---+~-->.c--+--+---+---+--+----< 

.g "!'\. 
-~200 ~ 
c5 160 r--------t---1------t---t-T---t-----t---+----; 

2 120 t----t---i--------t--- ·+--~~----Gt----t--------1 
J! 
0 801------t---r---r-----t----+-~---+----< 

unit 
v 

v 

v 
v 

kU 

!f •D T > "1" 10 'T ~ 7 I 

~ 401-----+---··· t-- -·--+--+.--+~-, ....... --< 

~ 00~~~_.,.,~~--,t,,.-o±o--,:.-~~~~=l 
20 40 60 80 100 120 140 Bl 160 

Collector Current, le - mA <i'. Ambient Temperature, Ta - °C 
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®12888 

Applications 

2033 

Switching Applications 
(with Bias Resistance) 

Switching circuit, inverter, interface circuit, driver 

Features 
Built-in bias resistor (R1=22kQ, R2=22kQ). 
Small-sized package (SPA). 

( ): 2SA1346 
Absolute Maximum Ratings/T a=25°C 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics/T a=25°C 
Collector Cutoff Current 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Band-width product 

Output Capacitance 

Collector to Emitter Saturation 
Voltage 

Electrical Connection 

llo.se 
(Input) 

Collector 
(Output) 

Emitte-r 
(Gndl 

PNP 

VcBo (-)50 

VcEO (-)50 

VEBO (-)10 

ic (-)100 

icp (-)200 

Pc 300 

Tj 150 

Tstg -55 to +150 

icso VcB=(-)40V, IE=O 

ICEO VcE=(-)40V, IB=O 

IEBO VEB=(-)5V, lc=O 
hfE VcE=(-)5V, lc=(-)5mA 
fT VcE=(-)10V, lc=(-)5mA 

Cob VcB=(-)10V, f=1MHz 

VcE(sat) lc=(-)10mA, IB=(-)0.5mA 

Colle-ct or 
(Output) 

Case Outline 2033 
(unit: mm) 

Emitter 
(Gnd) 

NPN 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

unit 
v 
v 
v 

mA 
mA 
mW 

oc 
oc 

min typ max 
(-)0.1 
(-)0.5 

(-)70(-) 113(-)150 
50 

250 
(200) 

3.7 
(5.5) 

(-)0.1 (-)0.3 

B: Base 
C: Collector 
E: Erni tter 

SANYO: SPA 

unit 
µA 

µA 
µA 

MHz 

pf 

v 

3075KI/ 4143KI, TS, 111 No. 1288-1/2 
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Collector to Base Breakdown 
Voltage 
Collector to Emitter Breakdown 
Voltage 
Input Off Voltage 
Input On Voltage 
Input Resistance 
Input Resistance Ratio 

2SC3400 I 2SA 1346 

V(BR)CBO lc=(-)10µA, IE=O 

V(BR)CEO lc=(-)100µA, RBE=00 

V1(off) 
V1(on) 
R1 
R1/R2 

VcE=(-)5V, lc=(-)100µA 
VcE=H0.2V, lc=(-)5mA 

• Sample Application Circuit 
Vee 

min typ max 
(-)50 

(-)50 

(-)0.8 (-)1.1 (-)1.5 
(-)1.0 (-)1.9 (-)3.0 

15 22 29 
0.9 1.0 1.1 

-----<> OUTPUT 
Input ON-state voltage: 3V or more 

Jl__ lo-----NPUT ~;:--: ) 

Input OFF-state voltage: 0.8V or less ~ 

For PNP, polarity is reversed. 

GND 

VI(on) - IC re - Vr(off) 

> 
VcE:=o.2v 

>1----+---+--~-+-~--ii--t---RI :22k 
R2 : 22k 

Vci;;-5V 
RI . 22k 

I 
c 
0 
:::10~-l--l---+--t--+-+--t--+--T----1 
> 
~ 
l! 
0 
> 
c: 
0 .... 
::i c. 
c: 

1,01---lr---'----+--.t---+___,,-::---.,-;---. 
1.0 10 

Collector Current, le - mA 

hFE - IC 
1()(1)~~-~~~~~-......-......-~~vc-E:---s"'"'"'v 

.,,_+-+------+----+--t--i---+---+--+----+- RI : 22k 

.._+-+------+----+--t--i-+--+--+---+- R2 : 22k 

o........,1.-1-_........,_Fro_rTPN......,..P,~m_in_u~s_si~g_n_isro~m...-itt_e_d~. 
1.0 J 5 7 10 z 3 5 7 lllO z 

Collector Current, le - mA 

.... -
c: 
~ 100 
::i 
u ... s 
j! 
0 
u 10 

± ri ± R2 : 22k 

r,_CJ-f j 
rgi~/-[..,"' "' "if__ 

1 'iL 

J ij 
F ~NP . I . • . d or , minus sign 1s om1tte . 

OA OA ~ 1A 2.0 
Input Off Voltage, V1 (off) - V 

4:: Ambient Temperature, Ta - °C 

unit 
v 

v 

v 
v 

kn 
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®12898 

Applications 

~ : ' 
2033 

Switching Applications 
(with Bias Resistance) 

Switching circuit, inverter, interface circuit, driver 

Features 
Built-in bias resistor (R1=46kn, R2=23kn). 
Small-sized package (SPA). 

( ): 2SA1347 
Absolute Maximum Ratings/T a=25bC 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics/T a=25°C 
Collector Cutoff Current 
Collector Cu to ff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Band-width product 

Output Capacitance 

Collector to Emitter Saturation 
Voltage 

Electrical Connection 

Bue 
(Input) 

Collector 
(Output) 

Emitter 
(Gnd) 

pNP 

VcBo (-)50 

VcEO (-)50 

VEBO (-)10 

le (-)100 

icp (-)200 

Pc 300 

Tj 150 

Tstg -55 to +150 

lcBo VcB=(-)40V, IE=O 

ICEO VcE=(-)40V, IB=O 

IEBO VEB=(-)5V, lc=O 

hFE VcE=(-)5V, lc=(-)5mA 

fT VcE=(-)10V, lc=(-)5mA 

Cob VcB=(-)10V, f=1MHz 

VcE(satl lc=(-)5mA, IB=(-)0.25mA 

Collector 
(Output) 

Emitter 
(Gnd) 

NPN 

Case Outline 2033 
(unit: mm) 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

unit 
v 
v 
v 

mA 
mA 
mW 

oc 
oc 

min 

(-)40 

50 

typ max 
(-)0.1 
(-)0.5 

(-)72(-)100 

250 
(200) 

3.7 
(5.5) 

(-)0.1 (-)0.3 

B: Base 
C: Collector 
E: Emitter 

SANYO: SPA 

unit 
µA 

µA 
µA 

MHz 

pF 

v 

3075KI/ 4143KI, TS, Ill No. 1289·1/2 
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Collector to Base Breakdown 
Voltage 
Collector to Emitter Breakdown 
Voltage 
Input Off Voltage 
Input On Voltage 
Input Resistance 
Input Resistance Ratio 

2SC3401/2SA1347 

V(BR)CBO lc=(-)10µA, IE=O 

V(BR)CEO lc=(-)100µA, RBE=00 

VI( off) 
VI( on) 
R1 
R1/R2 

VcE=H5V, lc=(-)100µA 
VcE=(-)0.2V, lc=(-)5mA 

• Sample Application Circuit 

o-----n OUTPUT 

Input ON-state voltage: 6V or more 

SL I~NPUT --.-.<= ) 
Input 0 FF-state voltage: 1.2V or less ~ 

min typ max 
(-)50 

(-)50 

(-)1.2 (-)1.6 (-)2.3 
(-)1.5 (-)3.1 (-)6.0 

32 46 60 
1.8 2.0 2.2 

For PNP, polarity is reversed. 

> 
I 
c 

V1(on) - IC 
VcE,=o.2v 

11--t--+---+-+---+--l-+--RI .46k 
R2 : 23k 

0 
=101--+--+---+---l--+--+--l--l''!r--t---I 
> 
~ s 
0 
> 
c 
0 ... 
::l 
0. c 

GND 

<&'cm 
I 
(.) 

... -
c ., 
:: ICO 
::l 

(.) 

g 
l! 
0 

vrn=sv 
RI: 46k 
R2 : 23k 

le - V1(off) 

L 

iff 
rfJiJ I 0 

I :::L 
s.,"' c:J[ 

L 
I jj 
I If J6()or 

t.o 1--...__._ __ F ... o_r -.P ..... N_P_, m_in_u_s_s....::ig_n_is_o ... m__,it ..... te_d-1. For PNP,1 min~s sign is omitted. 

(.) 10 

1.0 10 
Collector Current, le - mA 

hFE - IC 
1a:o ~~--.--.-~-r--.--.,...--.,...---,--v,.,.c-E-=_,,.,5=-iv 

-.-+-t--+-+--1-+-+--+--+--+Ri :46k 
-+->---+-+-t--t-+--+--+--+ R2 : 2 3k 

For PNP, minus sign is omitted. 
IOi..--.1.-J.IO _ _.,__T_>_T_J) __ <_...-3-...-.~7,_tco,.----.j 

Collector Current, le - mA 

0 0.4 0.8 I,? 1.6 ?.0 

Input Off Voltage, V1 (off) - V 

Ambient Temperature, Ta - °C 

1.4 

unit 
v 

v 

v 
v 

kn 
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®12908 

Applications 

~ ' . 
2033 

Switching Applications 
(with Bias Resistance) 

Switching circuit, inverter, interface circuit, driver 

Features 
Built-in bias resistor (R1=10kQ, R2=10kQ). 
Small-sized package (SPA). 

( ): 2SA1348 
Absolute Maximum RatingVT a=25°C 

Gollector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics/T a=25°C 
Collector Cutoff Current 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Band-width product 

Output Capacitance 

Collector to Emitter Saturation 
Voltage 

Electrical Connection 

Bue 
(Input) 

Collector 
coutputl 

Emitter 
(Gnd) 

PNP 

VcBo (-)50 

VcEO (-)50 

VEBO (-)10 

le (-)100 

icp (-)200 

Pc 300 
Tj 150 

Tstg -55 to +150 

Jceo Vce=(-)40V, IE=O 

lcEO VcE=(-)40V, ls=O 

IEBO VEB=(-)5V, lc=O 

hfE VcE=(-)5V, Jc=(-)10mA 
fT VcE=(-)10V, lc=(-)5mA 

Cob Vce=(-)10V, f=1MHz 

VcE(sat) Jc=(-)10mA, le=(-)0.5mA 

Collector 
(Output) 

Emitter 
(Gnd) 

NPN 

Case Outline 2033 
(unit: mm) 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

unit 
v 
v 
v 

mA 
mA 
mW 

oc 
oc 

min typ max 
(-)0.1 
(-)0.5 

(-) 170(-)250(-)330 
50 

250 
(200) 
3.7 

(5.5) 
(-)0.1 (-)0.3 

B: Base 
C: Collector 
E: Emitter 

SANYO: SPA 

unit 
µA 
µA 
µA 

MHz 

pF 

v 

3075KI/ 4143KI, TS, Ill No. 1290-1/2 
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2SC3402/ 2SA 1348 

min typ max 
Collector to Base Breakdown V(BR)CBO lc=(-)10µA, IE=O (-)50 
Voltage 
Collector to Emitter Breakdown V(BR)CEO lc=(-)100µA, RsE=00 (-)50 
Voltage 
Input Ott Voltage V1(ott) VcE=(-)5V, lc=H 100µA (-)0.8 (-)1.1 (-)1.5 
Input On Voltage V1(on) VcE=(-)0.2V, lc=(-)10mA (-)1.0 (-)2.0 (-)4.0 
Input Resistance R1 7.0 10 13 
Input Resistance Ratio R1/R2 0.9 1.0 1.1 

• Sample Application Circuit Vee 

$AL 

'"'"'O"·-,sc·:.:· ~t). 
Input OFF-state voltage: 0.8V or less~ 

-<>OUTPUT 

Vr(on) - re 
v9E.-o.2v 

> • --+--+--+---+--+---+---+-- RI . I Ok 
I .t-- R2 : I Ok 

c 
0 

~ 10 l--+--+----+--l--+--+--lf---+--1v-~.-J.-ri 

~ :.tL 

~ ~v 
0 .... 
:l c. 
c 

11---+---+-=T~ -25 oc""L?S~ ../' 
a EtlJ,..-For PNP, minus 

.J:..O C sign is omitted. 
1,0 r--..-~'--+--.r----r--a------~.----

1.0 TT > 10 TT 

Collector Current, le - mA 

h FE - IC 
1000~~----~-----~~~ VcE=5V 

·11--+-+---+---+---1--+--+---+--+--+ R I : I Ok 
-+-+--+-+--1--+--+---+--+--+ R2 : I Ok 

w 
u.. 
.c 
.'!'=· ')_')oV ~ 

c3 ()~ c: 100 r--+--+---+--+---+-,Y b ::;;::j 

~ ~G--+---+---1--+--+----; 

~ ~~ 
0 ~ 

~ 
10 fr--j,..-.L--..i,--F.--o_r ...,P_N..,.P_, m_in_u..,.s_s...,.ig_n_is,...o_,m,.......itt_e_d,. 

1.0 T > ""7' tO "T > 1 100 

Collector Current, le - mA 

For PNP, polarity is reversed. 
GND 

Ic - VI(off) 
Vrn-5V 
RI : IOk 

1 If. t R2: I Ok 

u 
... -
c 
~ 10) 
:l 
u 
.... 
s 
~ 
0 
u 10 

,:of± f 
'ft ooL &-.°' :;] /;}[ 

I/ l 1L 
J_ 

J I~ 
For PNP, minus sign is omitted. 

0 o.~ o.e 1.1 1.6 l.O 
Input Oft Voltage, V1 (off) - V 

S: PC - Ta E J~r--.--.--,---.---,---.----.,.----. 

~2~ 
0.. 0 ~ §. 24 ~ 

'ii; '\. 
a. 2001----1--+--+W---+---+--+--!---I 
-~ "J 
0 1601--~1----+--+--+>-~-+---+--+-----l 

!·: ~ 
~ 40 ~ 
~ ~ 

<( 0 o ~ I,() 60 80 100 1 0 1 0 Sl160 
Ambient Temperature, Ta - °C 

unit 
v 

v 

v 
v 

kil 
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®1411A 

Use 

2009 
NPN/PNP Epitaxial Planar 

Silicon Transistors 

High-Definition CRT Display Video Output 
Applications 

Color TV Chroma output and high breakdown voltage driver 

Features 
High breakdown voltage: VcEo~200V 
Small reverse transfer capacitance and excellent high frequency characteristic 
Cre=l.2pF(NPN), l.7pF(PNP) 
Adoption of FBET process 

( ) : 2SA1352 

Absolute Maximum Ratings at Ta=25°c unit 
Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current 
Collector Dissipation 

Junction Temperature 
Storage Temperature 

icp 
Pc 

Tj 
Tstg 

Tc=25°C 

(-)200 
(-)200 

(-) 5 
(-)100 
(-)200 

1. 2 
5 

150 
-55 to +150 

Electrical Characteristics at Ta=25°c min 
Collector Cutoff Current IcBO VcB=(-)150V,IE=0 
Emitter Cutoff Current lEBO VEB=(-)4V,Ic=O 
DC Current Gain hFE VcE=(-)40V,Ic=(-)10mA 40* 
Gain Bandwidth Product fT VcE=(-)30V,Ic=(-)10mA 
C-E Saturation Voltage VCE(sat) Ic=(-)20mA,IB=(-)2mA 
B-E Saturation Voltage VBE(sat) Ic=(-)20mA,IB=(-)2mA 
C-B Breakdown Voltage V(BR)CBO Ic=(-)lOuA,IE=O (-)200 
C-E Breakdown Voltage V(BR)CEO Ic=(-)lmA,RBE=oo (-)200 
E-B Breakdown Voltage V(BR)EBO lE=(-)lOuA,Ic=OO (-)5 
Output Capacitance Cob VcB=(-)30V,f=lMHz 

Reverse Transfer 
Capacitance 

ere VcB=(-)30V,f=lMHz 

* The 2SA1352/2SC3416 are classified by ldmA hFE as follows: 

40 C 80 60 D 120 100 E 200 160 F -~ 

Case Outline 2009 
(unit;mm) 

JEOEC: T0-126 

v 
v 
v 

mA 
mA 
w 
w 

oc 
oc 

typ max 
(-) 0.1 
(-)0.1 

320* 
70 

(-) 0.6 
(-) 1.0 

1. 7 
(2.6) 
1. 2 

(1. 7) 

B: Base 

unit 
uA 
uA 

MHz 
v 
v 
v 
v 
v 

pF 

pF 

C: Collector 
E: Emitter 

3125KI/1114KI, MT No.1411-1/4 
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2SC3416/2SA1352 

Ic - VcE 

°o~--1'----2..----~3~-~4~!~:~=-~-6~-~,~-~e'---_9.__ _ _.w 
Collector to Emitter Voltage,VcE - V 

"' "" ;:: 

c: .... 
<11 

" 

ICXXl 

~ 100 
QI 

~ 
" u 
u 
Q 

N 

i 

w 
•1.0 

hFE - re 
2SA 1352 
VCE=-\OV 

Ta=75°C 
25°c 

"""' 25·c '"""" --:) 

I~ 

-10 -100 
Collector Current,IC - mA 

fT - Ic 
2SAl352 
Vrn=-30V 

8100t--t--i~-+-+~t--i-t~-+--+~t--i-t~-l .... 
'"' () 

.g 
0 ... 
"" ;:: 

'"' .., .... 
.g 
m 101--11--1~-+--+~1--1-t~-+--+--11--1-+~-i 
c: 

·10 

.... 51 
J 5 ·1.0 

Collector Current,Ic - mA 

re - VCE 
10 

'Ii 9 
12.SC34 \ 6 

101µA 
aoµA 

I 

u-8 
H 

... 
c: 
~ 6 ... 
" 5 () 

... 4 
0 

'"' () 3 
QI 

~ 2 
0 
u 

0 

...... 

r-

I 
6QµA 

5;µA 

4ciµA 

3LA 

2JµA 

\OµA 

Ig=O 
o w ~ ~ ~ ~ ~ ~ ~ ~ m 
Collector to Emitter Voltage,VcE - V 

re - VcE 

I_a=O 
°o~-'-~.,__._~~4~~s""-~6~~,,......~a'---,.,_...,._10 

Collector to Emitter Voltage,VCE - V 

hFE - Ic 
2SC34\6 
VcE= IOV 

Ta=75°C 

25°c ~ 
J_ !\. 

-25°c I\ 
N 

10 
1 1 .o 0 100 
Collector Current,IC - mA 

fT - IC 
2SC3416 
VCE=30V 

...... v ~ v .. ..kd f\ 

!I 
1 .0 10 m ·2 

Collector Current,Ic - mA 
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2SC3416/2SA1352 

r<. 

"' 

Cob - V B 
2SA 1352 
f= IMHz 

I 101-+-+--+-+---+--+--+--+--i-+-+-+-~ 
..Q 
.0 
u 
QI u 
~ ... ..... 
u 
OS 

"' OS 
u 

~1.01-+-+--+-+---+--+--+--+--i-+-+-+--~ 

"' ... 
::l 

0 !~..i.-'---.l--.l-~l.--.l.-'-~-.1--.1--.1--lr--'----.I 

r<. 

"' 

-1.0 -IO 
Collector to Base Voltag~,VCB - V 

ere - VcB 
2SAl352 
f=IMHz 

I l() 1--1--1----il--+--+-+-+--+--+-+-+-+---l 
... 
QI QI ....... 
<II u c 
OS QI 
... u 

E-< c 
OS 

QI ., 
<II ..... 
... u 
~a ~ 
&~ ~ 

1.01--1--1---t--+--+-+-+--+--+-+-+-+---l 

>. IO 

., 
M OS 
QI <II 
+' 
+' "' ..... u 
e > "' . 
0 ~~ 
+' OS 

.0 

+' ... .... 
0 0 
+' > 
u 
QI c 
.... 0 ......... 
0 +' 
u ~ 0 . I 

::l 
+' 
OS 
Ul 

> -10 

., 
OS 
<II 

"' ... al 
QI> ... . 
., QI 
..... IJ' 
El OS "' ., .... 
0 0 
+' > -1.0 
QI c 
<II 0 
OS • ..., 
al +' 

OS ... 
::l ... 
OS 
Ul 
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-1.0 -10 ~100 

Collector to Base Voltage,Vcs - v 

VCE satl - IC 
2SA 1352 
re/Is= 10 

i 
r/-..£'.I v I..-

-1.0 10 - -1CD 
Collector Current,Ic - mA 

VBE{satJ - le 
2SAl352 
re/Is= 10 

+-

-1.0 -10 
Collector Current,Ic - mA 

r<. 

"' 

Cob - VcB 
2Se3416 
f= IMHz 

I 10 l-+-+--+-+--+-+--+--1---4--1--1--4-__. 
..Q 
0 
u 
QI 
u 
c 
OS 

..... . .... 
u 
OS 

~ t-r-.... 
U I~ 
~ IDl--l--l----il--+--l--l--l---l--i---l---1---1----1 

"' ..... 
::l 
0 ~~, ........ ~~..,.__.....__..._..,__,_~~_.___...___.__.____. w w m , 

Collector to Base Voltage,Vcs - V 

Cre - VCB 
2Se3416 
f= I MHz 

\:i. IOt--t--+--t--+--+-+-+--+--+-+-+--1----1 

, 1.0 10 100 , 

> 

..... 
M OS 
QI <II ., 
., "' ..... u 
e > "' . 

10 

0 ~ t.O 
.._, OS 

..... ....... 
0 0 ., > 
u 
QI c 
.... 0 ......... 
0 ..... 
U OS 

I ~ 0 . ., 
OS 
Ul 

> IO 

., 
OS 
<II 

"' ... al 
QI> ., . 
..... QI 
..... IJ' 
El OS "' ... .... 
0 0 
+> > 1D 
QI c 
<II 0 "' ..... al ., 

OS ... 
::l ... 
OS 
Ul 

Collector to Base Voltage,VcB - V 

VCE(satl - Ic 
2SC34 I 6 
Ie/Ig=IO 

/1 
V1 / - ..... 

1.0 10 
Collector Current,Ic - mA 

VBE sat) - IC 
2SC3416 

·Ie/!s=IO 

J-

l.O 10 
Collector Current,Ic - mA 



2SC3416/2SA1352 

!§ Ol 
I 

u 

:,110 
c: 
Q) 

" " 80 

" u 

" 0 II) 
..... 
u 
Q) 

:::: 20 
0 
u 

0 
0 

IC - VBE 
2SA135~2SC3416 
Vm=IOV 
(For PNP, minus sign 

1 1 is omitted.) I 
,0 

"' ~1-,o -.'-' 

E-ij ~ "' "' I 

_J_ 
v 

LL [Z I7 
0,2 0.4 0.6 0.8 1.0 

Base to Emitter Voltage,VBE - V 

~s•l-~4-~-+---1----+---1c---t--+-----1 

c: 
0 
·M 4,l----+----+--'-<--l---f-----t---lf---f----1 
+J > 

"' a. 
·M 
m 311----+----+---I--,,._ 
m 

·M 
Cl 

" 21---1----+---+---I----'>;< 
0 

..... 
u 
!: 1 t==~s..;.::~:_ ,_, 
0 
u 

OOL---20..L-~llJL--6L0--8LO _ __J1to,,.--120L.-.::::::1~:bl~ll;O 
Ambient Temperature,Ta - °C 

+J 
c: 
Q) 

" '" " u 

" 

A S 0 

310f--+--+------IC---+--+~+----l'-.;::.~-+---I 
u 
Q) ,_, ,_, 
8 (For PNP, minus sign_.,._____,_ __ __,_______, 

is omitted.) 
10 

Collector to Emitter Voltage,VcE - V 
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2009 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

High-Definition CRT Display Video Output 
Applications 

®13908 

Use 
High-definition CRT display 
Color TV chroma output and high breakdown voltage driver 

Features 
High breakdown voltage: VcEo~300V 
Excellent high frequency characteristic: cre=l.8pF(typ) 
Adoption of MBIT process 

) : 2SA1353 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage VCBO 
Collector to Emitter Voltage VCEO 
Emitter to Base Voltage VEBO 
Collector Current IC 
Peak Collector Current icp 
Collector Dissipation Pc 

(-) 300 
(-) 300 

(-) 5 
(-)100 
(-)200 

1.2 

Junction Temperature 
Storage Temperature 

Tj 
Tstg 

Tc=25°C 7 
150 

-55 to +150 

Electrical Characteristics at Ta=25°C min 
Collector Cutoff Current ICBO VcB=(-)200V,IE=O 
Emitter Cutoff Current IEBO VEB=(-)4V,Ic=O 
DC Current Gain hFE* VcE=(-)lOV,Ic=(-)lOmA 40 
Gain Bandwidth Product fT VcE=(-)30V,Ic=(-)10mA 
C-E Saturation Voltage VCE(sat) Ic=(-)20mA,IB=(-)2mA 
B-E Saturation Voltage VBE(sat) Ic=(-)20mA,IB=(-)2mA 
C-B Breakdown Voltage V(BR)CBO Ic=(-)lOuA,IE=O (-)300 
C-E Breakdown Voltage V(BR)CEO IE=(-)lmA,RBE=oCl (-)300 
E-B Breakdown Voltage V(BR)EBO IE=(-)lOuA,Ic=O (-)5 
Output Capacitance cob VcB=(-)30V,f=lMHz 

Reverse Transfer 
Capacitance 

ere VcB=(-)30V,f=lMHz 

unit 
v 
v 
v 

mA 
mA 
w 
w 

oc 
oc 

typ max 
(-)0.1 
(-)0.1 

320 
70 

(-) 0.6 
(-)1.0 

2.6 
(3.1) 
1.8 

( 2. 3) 

* : The 2SA1353/2SC3417 are classified by lOmA hFE as follows: 

[ifi_~~-]_-~E_ _ _E~1~~=1 __ ~E 200 I 16Q 320] 

Cas? Outline 
tun1t:mm) 

2009 

JEDEC: T0-126 
B: Base 
C: Collector 
E: Emitter 

unit 
uA 
uA 

MHz 
v 
v 
v 
v 
v 

pF 

pF 
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2010A 
NPN Triple Diffused Planar 

Silicon Transistor 

Switching Regulator Applications 

®1544A 

Use 
Switching regulator 

Features 
High breakdown voltage and high reliability 
Fast switching speed (tf: O.lus typ.) 
Wide ASO 
Adoption of MBIT process 

Absolute Maximum Ratings at Ta=2S°C 
Collector to Base Voltage VCBO 
Collector to Emitter Voltage VCEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Base Current IB 
Collector Dissipation Pc 
Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current ICBO 
Emitter Cutoff Current IEBO 
DC Current Gain hFE(l) 

hFE(2) 
Gain Bandwidth Product fT 
Output Capacitance Cob 
C-E Saturation Voltage VcE (sat) 
B-E Saturation Voltage VBE (sat) 
C-B Breakdown Voltage V(BR)CBO 
C-E Breakdown Voltage V(BR)CEO 
E-B Breakdown Voltage V(BR)EBO 

PW~300us, Duty Cycle~l0% 

Tc=2S°C 

min 
VcB=SOOV,IE=O 
VEB=5V,Ic=O 
VcE=SV, Ic=O. 3A 10 
VcE=5V, rc=l. SA 8 
VcE=lOV, rc=O. 3A 
VcB=lOV,f=lMHz 
Ic=l. 5A, IB=O. 3A 
Ic=l. SA, IB=O. 3A 
Ic=lmA,IE=O 800 
Ic=SmA, RBE=<X> soo 
IE=lmA,Ic=O 7 

Case Outline 2010A 
(unit:mm) 

-SS to 

typ 

18 
50 

800 
soo 

7 
3 
6 
1 

40 
lSO 

+150 

max 
10 
10 

1.0 
1.5 

2.7 

~
~ 

I 

I 

~1kt 
!Jf h--l8.0~ E:Emitter 

C :Collector 
JEDEC: T0-220AB B:Base 
Eil\J : SC-46 

unit 
v 
v 
v 
A 
A 
A 
w 

oc 
oc 

unit 
uA 
uA 

MHz 
pF 
v 
v 
v 
v 
v 

308SKI/6154KI,MT No.1544-1/3 
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2SC3446 

min typ max 
C-E Sustain Voltage VCEX(sus) Ic=l. SA 500 

IBl=-IB2=0.6A, 
L=2mH,Clamped 

Turn-on Time 
Storage Time 
Fall Time 

ton 
tstg 
tf 

[Vcc=2oov, 0.5 
5IB1=-2.5IB2=Ic=2A, t 3.0 
RL=lOOohm J 0.3 

Switching Time Test Circuit 
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2010A 

NPN Triple Diffused Planar 
Silicon Transistor 

Switching Regulator Applications 

®1545A 

Use 
. Switching regulator 

Feat rues 
High breakdown voltage and high reliability 
Fast switching speed (tf: O.lus typ.) 
Wide ASO 
Adoption of MBIT process 

Absolute Maximum Ratings at Ta=25°C 
Collecto to Base Voltage VCBO 
Collector to Emitter Voltage VCEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Base Current IB 
Collector Dissipation Pc 
Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current ICBO 
Emitter Cutoff Current IEBO 
DC Current Gain hFE(l) 

hFE(2) 
Gain Bandwidth Product fT 
Output Capacitance Cob 
C-E Saturation Voltage VCE (sat) 
B-E Saturation Voltage VBE (sat) 
C-B Breakdown Voltage V(BR)CBO 
C-E Breakdown Voltage V(BR)CEO 
E-B Breakdown Voltage V(BR)EBO 
C-E Sustain Voltage VcEO(sus) 

PW~300us, Duty Cycle~l0% 

Tc=25°C 

min 
Vcs=500V,IE=0 
VEB=5V,Ic=O 
VCE=5V,Ic=0.6A 10 
VCE=5V, Ic=3A 8 
VcE=lOV,Ic=0.6A 
VcB=lOV,f=lMHz 
Ic=3A,IB=0.6A 
Ic=3A,IB=0.6A 
Ic=lmA,IE=O 800 
Ic=5mA,RBE= CD 500 
IE=lmA,Ic=O 7 
Ic=5A,IB=lA, 500 
L=50uH 

Case Outline 2010A 
(unit:mm) 

-55 to 

typ 

18 
80 

800 
500 

7 
5 

10 
2 

50 
150 

+150 

max 
10 
10 

1.0 
1. 5 

2.7 

~
~ 

I 

I 

fj&CJ I kt 
:1j ~18·0------1 E:Emitter 

C :Collector 
JEDEC: T0-220AB B:Base 
EIAJ : SC-46 

unit 
v 
v 
v 
A 
A 
A 
w 

oc 
oc 

unit 
uA 
uA 

MHz 
pF 
v 
v 
v 
v 
v 
v 
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C-E Sustain Voltage 

Turn-on Time 
Storage Time 
Fall Time 

Switching Time Test Circuit 
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2022 

NPN Triple Diffused Planar 
Silicon Transistor 

Switching Regulator Applications 

®1546A 

Use 
Switching regulator 

Features 
• High breakdown voltage and high reliability 

Fast switching speed (tf: O.lus typ.) 
Wide ASO 
Adoption of MBIT process 

Absolute Maximum Ratings at Ta=25°c 
Collector to Base Voltage VcBo 
-Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Base Current IB 

.Collector Dissipation PC 
Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current IcBo 
Emitter Cutoff Current lEBO 
DC Current Gain hFE(l) 

hFE (2) 
Gain Bandwidth Product fT 
Output Capacitance Cob 
C-E Saturation Voltage VcE(sat) 
B-E Saturation Voltage VBE(sat) 
C-B Breakdown Voltage V(BR)CBO 
C-E Breakdown Voltage V(BR)CEO 
E-B breakdown Voltage V(BR)EBO 
C-E Sustain Voltage VcEo (sus) 

530 

P~300us, Duty Cycle~l0% 

Tc=25°C 

min 
VcB=500V,IE=0 
VEB=5V,Ic=O 
VcE=5V, Ic=O. 3A 10 
VcE=5V,Ic=l.5A 8 
VcE=lOV,Ic=0.3A 
VcB=lOV,f=lMHz 
Ic=l.5A,IB=0.3A 
Ic=l. SA, IB=O. 3A 
Ic=lmA,IE=O 800 
Ic=5mA, RBE=<D 500 
IE=lmA,Ic=O 7 
Ic=3A,IB=0.6A, 500 
L=50uH 

Case Outline 2022 
(unit:mm) 

800 
500 

7 
4 
8 

1.5 
60 

150 
-55 to +150 

typ max 
10 
10 

18 
50 

1.0 
1.5 

unit 
v 
v 
v 
A 

A 

A 

w 
oc 
oc 

unit 
uA 
uA 

MHz 
pF 
v 
v 
v 
v 
v 
v 

1.0 

E: Emitter 
C: Collector 
B: Base 

3085KI/6154KI, MT No.1546-1/3 



C-E Sustain Voltage 

Turn-on Time 
Storage Time 
Fall Time 

Switching Time Test Circuit 

VCEX (sus) 

ton 
tstg 
tf 

PW• 20us J1. Duty::;1'1. 

INPUT 

2SC3448 

Ic=l. SA 
IB1=-IB2=0.6A, 
L=lmH,Clamped 

[Vcc=2oov, ] 
5IB1=-2.5IB2=Ic=2A, 
RL=lOOohm 

YR 

OUTPUT 

RI. 
100 

50 

Vaf:•-SV 

c: .... 
"' " 

u 
Q 

vcc• 2oov 

min typ 
500 

max 

0.5 
3.0 
0.3 

VCE=SV 
i 

0 
0 2 

Collector 
4 7 10 

to Emitter Voltage,VcE - V 

3'>--+----.s,_,1!;--co~.1-c------.\2,--*3-....-.,._c"-=----k----.\,--~ 
Collector Current,Ic - A 

> 

... z 
Ol "' ..... .'! ..... .... w s 
~, w 

0 Ol 
..... tl' 

VCE(sat) - le 
10 

3 
2 

.0 

~ ! 31f---+--t-~t-+---+ ......... 
~ g 2'f--+---t--+---+ 
.... c: 
~ .~o.1>--+----<'--'--+---r---+-=of'$~-t---+---,-~ 

u ~ 7~~~~~~~~~:::'.::f:=t==t====+==1==~ "' sf; ::> 
~ 3'-+---J~l--_L_--J,--+-+-+-~--+--+----; 
tll 

Collector Current,Ic - A 

o~_._~.___._ __ ._.....__,...~~...,.,_-o-~c--L-'----'. 
0 0.2 . 2 

Base to 

> '.'BE(satl - le 
o~~-J.-.---.--~J+-"-r-.-.---.--~-.----.-----, 

ti! 
::> 

Ol s .... 
E-< 

~1 

~ .... 
E-< 

7't---t--t-t--+---+---+-+-+--r--Ic/IB=5 
l I 

10 

5 

3 

2 

.0 

Collector Current,Ic - A 

Svl.Time - Ic 

---------+------+---~--

! 

1.0 
Collector Current,Ic - A 

2 35 

5 

unit 
v 

us 
us 
us 

531 



I'.) .... 
~ 
QI .. 
~ 

I'.) .. 
0 

Forward Bias A S O 

t 0.1 
~ ~•l--+-----1----l. 

.... 
0 

2SC3448 

u single pulse 
O. O~ T c = 2 5 "'C'_-.;......::_;,..:_;___,__+--+----1----+--+-..;_...i 

~ 
I'.) . 

5 10 
Collector to Emitter Voltage,VcE -

Rth(t) - t 
Tc=25'C 

311--+->--i-+-+--l--+-l-l-+----1---+-+-+--+----+--+-+--+---I 

2!1---l---l-·1-1--1----+--+--++-l---+-l---+-+-+--+-+-,...l-I 
~ 

.!! 1 .01 l--l-t---f-1---1--+-+-+-++----b' ..+i..,.."'+--Hl---+-IH-1 -H 

.C 1 I _/ I 

~ ~•l---l--+-'--'---1---1--+-~:::2~-+--l-l--l--~'-+-+i~ 
QI j ,]? I I 1 I! 

.µ u JL 

. ~ ~ 211---1---+-i---h! ..'1]7':__1-J.-++-+-+--l-+-i--I-+ i' -+--t-0H 

~-~ 0 : ,1 I il 1 ! 
<I rn 0.1

7 
~ 1 

~ ~ ·~..L.£.+-+--1--~' -+---l--+-l-l--l----+--1---+-+-l---+-i--+--f'4 
.... 5,1---1---f----1-+--+---l--+----!--+--l----+--l---+-++--+-i--+--f4 

@ 311-+-t-+-l-I-+-+ -l-1-1.---1---i--1--+-+-l-J.-+-+-+ 

QI 2L...-.-l---!,-,!.....l.----'----!-,!-,!-.1.--'-.....l.---l---.!-.l.-'--l.---!-..!---.l..-J tl 0.1 3 ! i.o 3 10 s 100 z s--r1000 
Time,t - ms 

532 

Reverse Bias A S 0 

10 3 100 
Collector to Emitter Voltage,VcE 

~~~~~-~-P~c_-~Ta=--.,~~-~-~ 
3: 
I 60;--+..~-t--

U 

"':.so1----+----+-"~ ~---1--1---+---+----~ 
c 
0 ..... 

a"° ..... = 301------+---I---+---+-~· 
..... 
c 
.. 201---+------l-----l-----+---+-........ -+---l--­
o 
.µ 

~ 101---+---+---+---+---+---l--"--+-­..... ..... 
8 00 20 40 60 BO 100 160 

Ambient Temperature,Ta - °C 



2022 

NPN Triple Diffused Planar 
Silicon Transistor 

Switching Regulator Applications 

CQ1572A 

Features 
High breakdown voltage and high reliability 
Fast switching speed (tf: O.lus typ.) 
Wide ASO 
Adoption of MBIT process 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage VCBO 
Collector to Emitter Voltage VCEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Base Current IB 
Collector Dissipation Pc 
Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current lCBO 
Emitter Cutoff Current lEBO 
DC Current Gain hFE(l) 

hFE(2) 
Gain Bandwidth Product fT 
Output Capacitance Cob 
C-E Saturation Voltage VcE(sat) 
B-E Saturation Voltage VBE(sat) 
C-B Breakdown Voltage V(BR)CBO 
C-E Breakdown Voltage V(BR)CEO 
E-B Breakdown Voltage V(BR)EBO 

PW~300us, Duty Cycle~l0% 

Tc=25°C 

min 
VCB=500V,IE=O 
VEB=5V,Ic=O 
VcE=5V,Ic=0.6A 10 
VcE=5V,Ic=3A 8 
VcE=lOV,Ic=0.6A 
VCB=lOV,f=lMHz 
Ic=3A,IB=0.6A 
Ic=3A,IB=0.6A 
Ic=lmA,IE=O 800 
Ic=5mA, RBE= CD 500 
lE=lmA,Ic=O 7 

Case Outline 2022 
(unit:mm) 

unit 
800 v 
500 v 

7 v 
7 A 

14 A 
3 A 

80 w 
150 oc 

-55 to +150 oc 

typ max unit 
10 uA 
10 uA 

18 MHz 
80 pF 

1.0 v 
1.5 v 

v 
v 
v 

3085KI/6154KI,MT No.1572-1/3 
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2SC3449 

max unit 
C-E Sustain Voltage VcEX(sus) Ic=2.5A 

Is1=-Is2=lA, 
L=lmH,Clamped 

min typ 
500 v 

Turn-on Time 
Storage Time 
Fall Time 

ton 
tstg 
tf 

[
vcc=2oov, ] 
5Is1=-2.5Is2=Ic=4A, 
RL=50ohm 

0.5 us 
3.0 us 
0.3 us 

Switching Time Test Circuit 
PW•20ut1 

..Jl. DutJi I ... 

INPIJT 

> VcE(sat) - Ic 
0.-,....---.-.-~-'-T-'r--;--,~-~~~~~ 

1 I c I I B = 5 ---+--+--1----+-+----11--.__+-l,___. 

Collector Current,Ic - A 

8 VCE=SV 

IC - VBE 

.c 71----+---1--l--+--+---l-+--+--+~1.1--Mf---I 

~ 6 f---+--+------+--+--+---1--+--l )_dv 
is ,#-~s.~1--1-
M 1'.~ '1 i: ,)'if-I 
g21----+--+-l---+---+-----JJL_'--+--1---ll-+--+--l 

;:: 7 17 
8 ~ v YV 

0 0.2 0.4 0.6 0.8 1.0 1.2 
Base to Emitter Voltage,VsE - V 

534 

OUTPUT 

RI. 
50 

Vcc• 2GOY 

hFE - le 

VCE=SV 

> 

..., 
"' .. 
llol .. ~ 

cu • 

Collector Current,Ic - A 

t ~ 21---1---+-+-+--+--l-+-l-+--+--+---l-+--l 
.... "' 
i!i !: 
B g 1.0i---1 Ta=-40"C 

i:: 
cu 0 ...... 

~ "'..., Ill"' .. 
::3 ..., 3 

"' en 
22" 3 

zs'C 

\"fo€1 
1.0 

Collector Current,Ic - A 
., 0.1 ' 10 

SW.Time - le 
o~-~~-~~-~---'~~-~~~ 

i .. 
::3 

I 

= .... 
e-

ts t g --
3' 1.0 
en 1·~~----11---+---+-+--+----+-+----1-1-----< 

~~~ 
-~ ~ 
~ o.~ i--

I 
t 0 !747-+--'---' 

tf~ / 

.... 
~ ~ 

~o-1_...__._ _ _,_-1,.._1~.-o---y.1.-...J...-..1-...1.-~,o 

Collector Current,Ic - A 



2SC3449 

u 
H 

... c: 
" 

Forward Bias A S O 

t: 1 . 0 >-----+-+----+---+ 

" u 
... 
0 ... 
u 

" ..... 
..... 
0 
u 

10 100 1000 
collector to Emitter Voltage,VcE - V 

J-.-+-+- t-
1 . 01 i---H--++-l---++H---+--ly---h.l4=---l-l-+-µ 

~ 7'f-+-i---+--+-+--+-f-+-+-l/f~.J..<Of-++-f-+-+--+-+-

ii! s I j)7 
" 311----+-+--t-+-+--+-·~-'+/+~-+-1--+-+-f--+-f-+---+-' 

~ g 2,1----+-+-t-+--h,,.v+-+_J+' +-1-+-1 -+-+-+--+--+--+--+-h 
w m J7 I 
·~ ~ yY I I 
~ .fil 0. 1 J7 I 

8 ~ :'.rcz__,,.JL'--t---ne---r--+--+---r~--+--+-+-++-+---+-+-t-+-j 
~ ... 
w 
.c 
8 

Time,t - ms 

u 
H 

... 
c: 
~1 ... 
" u 
... 
0 ... 
u 

" ..... 

Reverse Bias A S O 

j i 0 ~ ] ] 
51-- T:1st I I A ] 
31--- Circuit l-/L:: +-;Ml] \ o~ 
71------- U T L 

51--- l 
l I I 

182= -0.6A 

211---- 1 -5~ Jvcc=20V 

1 L=200µH I 
~ Tc=2s·c 1 

'ti 0. 
u I 

10 z- 3 5 100 3 5 1000 
Collector to Emitter Voltage,VcE - V 

1«1 
Pc - Ta 

u 
llo 

c: 
0 ... ... 
rt ... 
en 
en ... 
Cl 

... o . ... 
0 

" ..... 
..... 
0 
u 

...., 

60 

.., 

20 

0 
0 

"""' N~ !!>_, 

~~· 
:t.;."t~· 

a.~ 

~ 
~ l".... 

20 40 60 80 100 120 ~ 160 

Ambient Temperature,Ta - •c 
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2022 
NPN Triple Diffused Planar 

Silicon Transistor 

Switching Regulator Applications 

®1576A 

Features 
High breakdown voltage and high reliability 
Fast switching speed (tf: O.lus typ.) 
Wide ASO 

• Adoption of MBIT process 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage VCBO 
Collector to Emitter Voltage VCEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp P~300us, Duty Cycle~l0% 
Base Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics at 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

Gain Bandwidth Product 
Output Capacitance 
C-E Saturation Voltage 
B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 

Is 
PC 
Tj 
Tstg 

Ta=25°C 
ICBO 
!EBO 
hFE(l) 
hFE (2) 
fT 
Cob 
VCE(sat) 
VBE(sat) 
V(BR)CBO 
V(BR)CEO 
V(BR)EBO 

Vcs=500V,IE=0 
VEs=SV,Ic=O 
VcE=5V,Ic=0.8A 
VCE=5V, Ic=4A 
VcE=lOV,Ic=0.8A 
Vcs=lOV,f=lMHz 
Ic=4A,Is=0.8A 
Ic=4A,Is=0.8A 
Ic=lmA,IE=O 
Ic=5mA,RsE=<D 
IE=lmA,Ic=O 

Case Outline 
(unit:mm) 

-55 to 

min typ 

10 
8 

18 
120 

800 
500 

7 

2022 

unit 
800 v 
500 v 

7 v 
10 A 
20 A 

3 A 
90 w 

150 oc 

+150 oc 

max unit 
10 uA 
10 uA 

MHz 
pF 

1.0 v 
1. 5 v 

v 
v 
v 

3085KI/6154KI,MT No.1576-1/3 
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2SC3450 

min typ max 
C-E Sustain Voltage VcEX(sus) Ic=3.5A 500 

1Bl=-1B2=1. 4A, 
L=500uH,Clamped 

Turn-on Time 
Storage Time 
Fall Time 

ton 
tstg 
tf 

[
vcc=2oov, l 
51Bl=-2.5IB2=Ic=5A, 
RL=40ohm 

0.5 
3.0 
0.3 

Switching Time Test Circuit 

12 

..:10 

u 
'""!. 8 
.... c 
Q) 

~ 6 
;:s 
u 

~" .... 
u 
Q) 

:::: 2 
0 
u 

0 

re - VeE 

0 2 " 

100mi'. 

50m/'. 
Is=O 

6 8 

PW•20us Jl DutySI"' 

INPUT 

10 
Collector to Emitter Voltage,VcE - v 

5 7 0.1 2 3 5 7 1.0 2 3 5 7 10 2 

Collector Current,Ic - A 

12~~-,-~~~Ie~-~V~B~E~.-~-r-~--i 

..:' 
I 10f----+---+----t---t---.--+,--,--\ 
u 
H 

.... 8 t---·-+---+---+--- +-f----1'-l+---j 
c 
Q) ... 
... 6 t----+---+---+-
8 
... 
0 " f-------+---+----+-+---t-+-t .... 
u 
Q) 

..... 
~ 2 f-------+---+--~+---l-t---.1----t---\ 
u 

Ol..-~~~~.c:;;..,~....o=-~-----,1_,_-_J 

o 0.2 0.1, o.& o.a 1.0 
Base to Emitter Voltage,VaE - V 

OUTPUT 

RI. 
40 

VBEa-5V Vee• 200¥ 

hFE - le 
2:,-,-,-,-,--r--r---r--.--r-.-----, 

1<Xlt--t-+-+-1t---+-+--+-+-+--t--+-+-+-t---i 

~ 7t--t---t-+-1t------+----+--+---+--+--t---t---t-t--t----1 

~ St-- Ta= i 20'C -t-t-t1-+-+--t--+--t-+--1 

.~ ~1 25 ,J --<----t--+-l"-,_,..,,.--r-. -+---r-t-;---i 
~ I ~ 

~ LJ_.t 11...:,:-_:4rO_::.'CrHTl1'-~ I 
~ 10~r--+-+-+-+--t-t-+-t-t---t---~+-~;l--t---i 8 7 ['i~ 

1i 8 5,t--t--+-t-1--+-+--+-+-+--t--+-+-+-t---i 

32 3 7 0.1 2 3 5 7 1-0 2 3 5 10 

Collector Current,Ic - A 

VBE(sat) - Ie 
> 10.--~,--,------r--r--r--rc_/_r_s~=-5-, 

7t--+--+-+-t-----+--+---+-r-r--r-t---t-t--t---j 

~ 5 l 
"' 

"' ;:s 

5 7 1.0 5 7 10 2 

Collector Current,Ic - A 

10 r---.---.--S~\·_J._T~i_me,.--_I_e,.-----~ 
1r----+---+--+-t---+---+- re/ rs= 5 
5f=9=:::f====t=::+=::i::=-r--r---r---r1 

~ ->r--~-,--r---r--+-~t;z;T'--i--..._;;::::---t---t---1 
-~ 2f----+---l---+-f--+----+-+·-~--1"~--i 
8 ~ 
~ f-Ot----+--1---+-t--+-----t--t--t--+--I 

~ ~ !L_J_ 
~ ~ 
"' ~ 
-~ ~ ton _,.VI/ 
~ o.1t=±J=tJ=fsq=i~j!L..J~ 
~ 5,t----+-t---1-t--t-~1 

3•~-~---.r----P--.t-~,.o---,;-2__,.3_-+--0'__. 
0.1 () 

Collector Current,Ic - A 

unit 
v 

us 
us 
us 
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2SC3450 

u .... 

... .s 3 

Forward Bias AS 0 

~ 2f--+-+-·~-+---+-+-+--+>Ac-+--t-+--t----j 

'"' (j 0.1 f--+--+---+---+-+-+--t---~...,_----+--t----j 
u 

7 10 100 
collector to Emitter Voltage,VcE - V 

~ s 1 : ~ -'-~ +---+-1--4-+---t---+--'---~T?-79-t-+-r-T--1-t~ 

~ I!/ I I 
J;>---..J--1--4-+--t---+...JL.....l'-----t---t-+-+---+--+-+---+---

l QI i)/1 
~ g 2 v I 
QI"' 

.,.-j -"' I --' 
~-~0.1 ~ I 
"'Ul v 

I 
I 

... QI 1 J7 
8 ~ 5h-"-+/-+---t--+--i-t-t--t--i-t-t-r-T-1-t---i 

'"' Ji ~ J:>----1--1--4-+---t-+--+----+--+---+--+---+--+-+---+----1 
~ Tc=25°C 
~ ~L.1__._....._+-~1.~o-+-+-*---~10__,r+--3 ,._1~CXl~2r"T.....,--S-.-----'1CXXJ 

Time,t - ms 
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Reverse Bias A S 0 
3 
2 

< 10 
I 

u .... St-- Test 
Jt-- Circuit Ic ..... c: 

QI ... 
~ 1.0 
u '~¥~?· ... 
0 
..... 
u .. 
'"' '"' 

St--- TUT 
Jt--- VR 

2t--

80 It--- -5V Vcc=2ov 

5 

~ 
\ 

~ 
~ 

J 1 * ~ l J 10 ICXl ml 

u .,. 
c: o, .... 
..... 

"' c. .... 
Ul 
Ul .... 
Cl 

... 
0 
..... 
u .. 
'"' '"' 0 
u 

Collector to Emitter Voltage,VcE - V 

Pc - Ta 
00 

Tc=25'C 
~ 

~ 80 

~ 60 ~./ 

<i>~ 

~ "° 
~(:./'. 
'-o? 

20 D 
""" 00 120 1~ 160 20 40 60 80 100 

Ambient Temperature,Ta - °C 
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2022 

NPN Triple Diffused Planar 
Silicon Transistor 

Switching Regulator Applications 

Features 
High breakdown voltage and high reliability 
Fast switching speed (tf: O.lus typ.) 
Wide ASO 
Adoption of MBIT process 

Absolute Maximum Ratings at Ta=25cc unit 
Collector to Base Voltage VCBO 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Base Current 
Collector Dissipation 
Junction Temperature 
storage Temperature 

VCEO 
VEBO 
re 
icp pw;;3oous, Duty Cycle~l0% 
lB 
Pc Tc=25cc 
Tj 
Tstg -55 to 

800 v 
500 v 

7 v 
15 A 
25 A 

4 A 
100 w 
150 cc 

+150 cc 

Electrical Characteristics at Ta=25cc min typ max unit 
Collector Cutoff Current lCBO 
Emitter Cutoff Current IEBO 
DC Current Gain hFE (1) 

hFE (2) 
Gain Bandwidth Product fT 
Output Capacitance Cob 
C-E Saturation Voltage VcE (sat) 
B-E Saturation Voltage VBE (sat) 
C-B Breakdown Voltage V(BR)CBO 
C-E Breakdown Voltage V(BR)CEO 
E-B Breakdown Voltage V(BR)EBO 

VcB=500V,IE=0 
VEB=5V,Ic=O 
VcE=5V,Ic=l.2A 10 
VcE=5V,Ic=6A 8 
VcE=lOV, Ic=l. 2A 
VcB=lOV,f=lMHz 
Ic=6A, IB=l. 2A 
Ic=6A, IB=l. 2A 
Ic=lmA,IE=O 800 
Ic=5mA,RBE= CD 500 
IE=lmA,Ic=O 7 

Case Outline 2022 
(unit:mm) 

10 uA 
10 uA 

18 MHz 
160 

1. 0 
1. 5 

E: Emitter 
c: collector 
B: Base 

pF 
v 
v 
v 
v 
v 

3085KI/6154KI,MT No.1577-1/3 
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2SC3451 

min typ max 
C-E Sustain Voltage VCEX(sus) Ic=5A, 500 

IB1=-IB2=2A, 
L=500uH,Clamped 

Turn-on Time 
Storage Time 
Fall Time 

ton 
tstg 
tf 

['cc=2oov, J 
5IB1=-2.5IB2=Ic=7A, 
RL=28.6ohm 

0.5 
3.0 
0.3 

Switching Time Test Circuit 

> IO 
7 I Cl I B=S 

PW•20us Jl Duty:;t'I. 

INPUT 

50 

VCE(sat) - Ic 
J_ 

... z 
GI nl .... .. -
""" N 

5 

~ 

2 

I J_J_ J_ 

l L-+-J l I I 
r-+-~ fl-lj i i i I I .._ 

7 l ' ,.... "' 
a ~1.o 
0 GI .. ~ ..... 
0 ... 
.. 0 
u> 
GI 

5 
j 

I 5J }_) 
I 

;~"'-
JZY~: 

... c 

... 0 

2 
I 

Py..,._<::>-+---
0-'A----' -1 

7 
8 "j 0 .. 

5 ~ 
Ill li 3 

,... ~ 

5 7 0.1 2 3 5 7 1.0 2 3 5 7 10 
Collector Current,Ic - A 

2 

Ic - VBE 
16.----,---,-----,----,---,----, 

VCE=SV 
~141----f---+-----l---+--~t-1--f-J,_, 

I 

0 121----+---+-----i----r---7rr--r---1 ... 
i101----+--+----"f----t 
GI 

~ 8 1----+--+---r---a 
... 6 l----f---+-----1---T--+--t--rr-----i 

s 
u 4 1----+---r-­
GI ... 
~ 2 l----+--+--+-1---,H--l--+----I 
u 

540 

OUTPUT 

Rt. 
28.6 

VCC• 200V 

hFE - Ic 
2..--.-..--,--,--,-.:,.=--,-,....::..---,--,---,-.,.-,----, 

I VCE~SV 
100 ' 

7 I 

VBE(sat) - Ic > IOr---::----T"-"'r='T-'-r-i--'.,.-,---,-,-,----, 
Ic!IB=S 

z 5 .. 
I .! 

N 3 
... ~ 
GI 2 .. GI 
.. ti\ .... "' a ~1.o 
o> .. c 
GI 0 ., .... ., .. 
ID nl ... ::s .. 

"' Ill 

7 

5 25°C 

3 

~ 3 0.1 2 5 7 1.0 2 3 5 10 
Collector Current,Ic - A 

IO..--.----.---.s_w,.T_i,me_---.I~c.----.--.-,---, 

~·~.1--s---,1-~5--,1,.........1.-0-""*"--t--7'-it-7 ~10---112 
Collector current,Ic - A 

unit 
v 

us 
us 
us 



2SC3451 

... 
0 .., 
u 
Q) 

Forward Bias AS 0 

:::: 0.1 f--+-+---+--4--f--+--4--P..-~+-+---I 
8 TC=25'l 

5 single 
3 7 10 1CXXJ 

Collector to Emitter Voltage,VCE - V 

s~~~ l~-R.,tt t) - ti 
Tc=25C 

J.f----+-+-+--+----+-+-+--+--lr--+-+---f---+--+--t---+ 

2:f--+-+--+---+--+--+--+--·~-:+-+--t--r-t,-+---1 

I l l i 
:: f.O f-+-++-+-++--+-+--1+-+-+.......,-1:~-t-'i'==l 
~ 1l-+-++-+-++-+-+-I+,~~.r~-=--t--+-+-+--1 
~ S•f--+-f--l-+--+--+-+--~1,71"""7JL..!"-+-+-t--+-t--t---I 
Q) _,,..ri1 

~ ~ 2:f-+-+-+---+---+.p-~i--':'.f--t---t--~t--t--+-+--+--t-t----1 
·;;: t: y li 
~ ·;;: 0 1 f--+-+-..,...£..J:+--+-+-+-l-l-+-l-+--++-+----1 

e>:: & 7 ]:7..£'.I ++--1--+--+--+-+--I 

sv l 
3 I 
~-l 1_0 2 3 s 10 2 3 s 100 2 3 s lOCO 

Time,t - ms 

Reverse Bias A 

< 
I 10 t----+--+---t--+---+--+---t-..--+-t----< 

:::/ I 

.., Test - 1 c-·· 
; JCircuit _/1._ 

g1_; 1~1:1lr.f ~"'l ! u TUT L 
M 5-- VR 
t: 3 

~ 2 -sv vcc=20#>=-?A 8 0-1 T c=25 C 
L=100/1H 

SL---+-±---!----±---'----±--±---±-:-i--' 
10 5 7 100 2 7 1CXX) 

Collector to Emitter Voltage,VcE - V 

Pc - Ta 
120~-~-~-~-'-~-~--~-~-~ 

3: 

Ambient Temperature,Ta - •c 
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2017 
NPN Triple Diffused Planar 

Silicon Transistor 

Switching Regulator Applications 

®1578A 

Features 
High breakdown voltage and high reliability 
Fast switching speed (tf: O.lus typ.) 
Wide ASO 
Adoption of MBIT process 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage VcBO 
Collector to Emitter Voltage VCEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Base Current IB 
Collector Dissipation PC 
Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current lCBO 
Emitter Cutoff Current IEBO 
DC Current Gain hFE(l) 

hFE(2) 
Gain Bandwidth Product fT 
Output Capacitance Cob 
C-E Saturation Voltage VCE (sat) 
B-E Saturation Voltage VBE (sat) 
C-B Breakdown Voltage V(BR)CBO 
C-E Breakdown Voltage V(BR)CEO 
E-B Breakdown Voltage V(BR)EBO 

542 

unit 
800 v 
500 v 

7 v 
25 A 

PW~300us, Duty Cycle~l0% 40 A 
8 A 

Tc=25°C 160 w 
150 oc 

-55 to +150 oc 

min 
VcB=500V,IE=0 
VEB=5V,Ic=O 
VcE=5V,Ic=2.4A 10 
VcE=5V,Ic=l2A 8 
VcE=lOV,Ic=2.4A 
VcB=lOV,f=lMHz 
Ic=l2A,IB=2.4A 
Ic=l2A,IB=2.4A 
Ic=lmA,IE=O 800 
Ic=5mA, RBE=Co 500 
lE=lmA,Ic=O 7 

Case Outline 2017 
(unit:mm) 

EIAJ. TC-3,TB-3 
JEDEC. T0-03 

typ 

18 
320 

max unit 
10 uA 
10 uA 

MHz 

LO 
l. 5 

C :Collector 
E:Emitter 
B.Base 

pF 
v 
v 
v 
v 
v 

3085KI/6154KI,MT No.1578-1/3 
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min typ max 
C-E Sustain Voltage VcEX (sus) Ic=lOA, 500 

IB1=-IB2=4A, 
L=200uH,Clamped 

Turn-on Time ton [vcc~2oov, J 0.5 
Storage Time tstg 5IB1=-2.5IB2=Ic=l4A, 3.0 
Fall Time tf RL=l4.3ohm 0.3 

Switching Time Test Circuit 
PW-20 .. Jl llutyjf'I. 

.. PVT 
YR 

!ID 

::> 10 
VcE(satl - re 

~ Ic/Is=s 

...... 
QI"' ..... ... -.... r.:I 

5 

3 
2 

e CJ 
r.:I::: 1.0 
0 QI 7 ... C' 

"' ...... 
0 .... 
... 0 
u ::> 
Cl> .... c: 
.... 0 
8 ·.: o. 

"' ... 
" ... 
"' ti) 

3 
2 ,_ 
1 
7 

32 5 0.1 

~~ ~~ I 
d'l ~0,---
YI./_/;/ 1--

<:)~~ 
/~ 

;:Iii' ~ 

2 3 5 1.0 2 3 5 10 2 3 5 

Collector Current,Ic - A 

28..--~~~~~rc~--V~B~E~~~~~ 
VCE=5V 

.c 
I 241----+---+--+---+----<l--~IH--~ 

CJ 
'°!20r----+----t--+----+--~f->''-H-t-~--< ... c:· e 161----+---+--+---+-~--+,1-h,__-+-~~ ... 
" CJ t2r---+---+--+--+--.<'--.Hl---+---I ... 
0 ... 
~ 8r----+---+--+ 
.... .... 
8 4r---+---+--+F---+--+-___,f----+----< 

O'--~-'-~-J.""""~.._""-"""--~_..J'--~-'-~-' 

0 0.2 0.4 0.6 0. 8 1.0 t.2 f.4 
Base to Emitter Voltage,VsE - V 

OUTPUT 

RI. 
14.3 

vcc- :roov 

hFE - Ic 

ll)1--1--_._, ....... ~-+-+--+-..._,l---l--I--+--+-+--+-' .. 
~ ~51--+--+--+-1---+--+--++-+--+-+-+-+-+-~I--! 
.c Ta.= 12 0°C 
.c:::l ~:J::±:::i:X:::t':::t::t:j:j:i:::::b,J_~_J_J_J__LJ 
~ 25°C L"'-

O.l 2 3 5 7 l.O 2 3 5 7 IO 
Collector Current,Ic - A 

> 10 ~~~~~~VB~E~(~sa~t~)_-~rc=--~~~ 
7-+-+-+--+-+--+---1-+--1--+--I~c~/_14s~=~5~ 

~ 5-+--l~+--+-+-+---1---1--+----l--+---l--+----l 
"' 
r.:I 
Ill 

... ::> 
~ ; 2'1--1-l---+---l-+--l-+--+--l--+-+---1---1----l 
... C' .... "' 
i!1 ~ 1.0 ...___...__..__~ 
o ::> Ta 40°C ... 

c: 
QI 0 "' .... 
Id ... 
Ill"' ... 

" ... 
"' ti) 

5~ 
H- 120°~ 
31--!-l----i-----l-+-+-+---1---1--+-+---l---I-~ 

• 
0.1 2 1.0 10 

Collector Current,Ic - A 

10.-----.,.--.,.-,,.~s~wc..:..;_T1~·me=-,._-~r~cc..-...~--r--r~ 
~ 7'f--l--t---+-+-+--+--+---+---l---l-~+---l-~ 

n·- ~ 3- s·-,.......,'---2'--.l..3-----l 
1.0 10 

Collec~ur Current,Ic - A 

unit 
v 

us 
us 
us 
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...,, 10 .3 s 7 100 2 3 

Collector to Emitter Voltage,VcE - V 

v 
t.o 

544 

Rth(t) - t 

s to 2 3 s m 2 YstCXX> 
Ti-,t - -

oC 
I 

s 

Reverse Bias A S O 
I 
_JTc=2s·c 
'L=soµH 

Test Circuit• IB2=-4A 

~!lric_,;t_ 
0 to ... 
.... 
c 
fl ... ~¥11 "-- L. 3t.o 

z 
u 
GI .... 80. 

5~ VR 

::== 
Ii-- -SV 

j l 
Vcc=-2ov 

l l l 

'\J 
f\" 

\ 
~ 

10 2 s 'm 2 3 s 'taX> 
Collector to Emitter Voltage,VcE - V 

3: 180 

I 160 
0 
~140 
c 
~'120 
.... 
8. 100 ... 
Ill 
Ill 80 ... 
Q 

~ 60 

t 40 
GI 

::: 20 
8 

Pc - Ta 

s 
is: .... Ql 

~ .... 
~ 
~./'. •t-

.fo~ 

s 
~ 
~ 

:io 40 60 80 100 1:IO ''° 160 
Ambient Temperature,.Ta - •c 



2010A 

NPN Triple Diffused Planar 
Silicon Transistor 

Switching Regulator Applications 

®1579A 

Features 
High breakdown voltage and high reliability • 

• Fast switching speed (tf: 0.1us typ). 
Wide ASO • 

• Adoption of MBIT process. 

Absolute Maxinlla Ratings at Ta:25°c 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Base Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current ICBO 
Emitter Cutoff Current IEBO 
DC Current Gain hFE(1) 

hFE(2) 
Gain Bandwidth Product fr 
Output Capacitance cob 
Collector to Emitter VcE(sat) 
Saturation Voltage 
Base to Emitter VBE(sat) 
Saturation Voltage 
Collector to Base V(BR)CBO 
Breakdown Voltage 
Collector to Emitter V(BR)CEO 
Breakdown Voltage 
Emitter to Base V(BR)EBO 
Breakdown Volage 

PW~300us,Duty Cycle~10% 

Tc=25°C 

-55 to 

min 
VcB=800V,IE=O 
VEB=5V,Ic=O 
VcE=5V,Ic=0.1A 10 
VcE=5V,Ic=0.5A 8 
VcE=10V,Ic=0.1A 
VcB=10V,f=1MHz 
Ic=0.75A,IB=0.15A 

Ic=0.75A,IB=0.15A 

Ic=1mA,IE=O 1100 

Ic=5mA, RBE=ro 800 

IE=1mA,Ic=O 7 

Case Outline 2010A 

1100 
800 

7 
1. 5 

5 
8 

40 
150 

+150 

typ 

15 
35 

unit 
v 
v 
v 
A 
A 
A 
w 

OC 
OC 

max unit 
10 uA 
10 uA 

MHz 
pF 

2.0 v 

1.5 v 

v 

v 

v 

(unit:mm) 

rm 
L~ 

2.7 

~
--rr-

1 

I 

lE~ b;:Emitter 
C:Collector 

JEDEC: T0-2201\B 
EIAJ : SC-46 

B:Base 

3085KI/D134MY,TS No.1579-1/3 
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Collector to Emitter VcEX(sus) 
Sustain Voltage 

Turn-on Time ton 
Fall Time tstg 
Storage Time tf 

Switching Time Test Circuit 

... 
0 .., 
() 
Q) ..... 

..... 
0 
u 

PW•20• Jl. Dutyjj ,.,. 

INPUT 

t.6 -~~---r~c_-_ve_E_· --~-~ 

o . 1 
,t--
5 ---+--+-·+--+---' 

2 
0.01 0.1 1.0 

Collector Current,Ic - A 

1.6 
I e - VRE 

VCE=SV l l l 1.4 

I 1.2 
u 

:;. 1.0 
c: 
2'. o.e ... 
:::s 
u 0.6 
... 
B o.1o 
() 
Q) 

..... 0.2 ..... 
0 
u 0 

0 

}~~ p 
0 

// " 
if'1 I 

t i 

1 1 ii -j If 
0.2 o.4 o.6 o.e 1.0 1.2 

Base to Emitter Voltage,VBE - V 

546 

min 
Ic=0.75A 900 
IB 1 =-I~2=0.15A, 
L=5mH, lamped 
Vcc=l!OOV 
5IB1=-2.5IB2=Ic=1A 
RL=400ohm 

OUTPUT 

AL 
400 

Vee• 400¥ 

hFE - Ie. 

typ max 

0.5 
3.0 
0.3 

100f---+--+--+-+--t--f--+--+-+-+---I 

r.l 
rz.. .c: 

c: ..... 
({j 

<.:> .., 
Q 
Q) ... 5 10 
u 
u 
,::'.) 

t 
~L.0_1~2~-+--.!5-.!7-0-'-J--±--o!c3-~5-.!-7~1.Q--= 

Collector Current,Ic - A 

10 VBE(sat) - Ie 

i:: :> I I I Tc/IR=s 
.~ I 7 ' -t--+---f---+--t·--+--+--+---< 
_., I I · l' 
ro ~ si--11----+-!+--+---+--+--+---+--+-___, 

f:; ~ JI I ' 11 

~ ~ 3>--+---t---t--t--te----+--~--+-+--t--< 
Cl) g:j 
fu :>~ 2f-- ! i 

~ j .or- 1'J ·4Qk± 
w~ 7 ~ -· 

B > 5f--- t-+" soc 

--+ -~ ---+--+----; l. \20CC I 

3~ - -i --i-~r 
~.01 2 , . .,. 0.1 2 1-0 

Collector Current,Ic - A 

(/) tO 
SW.Time - re 

:::s 7>----+---+--+--+--+----+---f----< 

~ ..... 
~ 2f---+--+---+---t-='""'-' 
~ 
ui_ 1.0 t-----+--+---+---+--+---+--+---1 
Q) 

a ..... 
~ 

"° 3•>---------+--
Q ..... 
.c: 
0 
:;:: 0.1 1---+-+--"kc"'-lo;;;;;;>lof---t---t---I 
~ 7 

2 7 1.0 

Collector Current,Ic - A 

unit 
v 

us 
us 
us 
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~ ::s JS rs: / ::::i= 
21-Ic max------l:::k0 f- f\~ =s:o~ 

:
10

5 ~TI0~­
~ ~ ' -ffi- :~JS:-+-, +:sJ+--~+-1-i 
5 1 I +-r- o~, b-,. 
~ 0 l ': ~ ]'., 
2 3 l -t---t-+ ~ 
~ 2 --+-----+ ~ 
;::: 0.01 tr---+--+-+--+-+--+--+--+---+--+--+--+'t-< 
o T(;=25°C ±' 
u 5 Single pulse --- -- -+-+--- - +-- t---1 H 

3:1 5710 2 100 2 3 1000 
Collector to Emitter Voltage,VcE - V 

Rth(t) - t 

71-+-j--+-l-+-j--+-l-t--t---t-1----t-t---t---i 
51---4---j-+-l---+-o-+-l---+-+--+-t---+-+-+---< 

Jl-+-j--+-l-+-j--+-l-+--t--+-1--+-+-+---I 

~L_1--+-<-~s-1 .L0--:-2~J--=-s-101---2~3--=-s-1001---~2~3--:-5-1<XXl~ 

Time,t - ms 

10 Reverse Bias A S 0 

± ± 
(.) 

H 

+> 
i::: 

7 
5 

3 

2 

Ttt ~ 
Circui. t 

rs2--o. 1sA 
Tc= 2 5 °C____, 

_l1L=500µH 

le 
Is~ _A._ 

:.~¥11 
2'. 10 ; 
I.. 
~ 

(.) 

I.. 
0 
+> 
C) 
Q) 
.-i 

c: o. 
(.) 

Sf- L 
VR 

JC- +----
2r--

-sv vcc=2ov 

~q ± ::_--:t=:j_-
7 2 J 1 100 000 

Collector to Emitter Voltage,VcE - V 
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2010A 
NPN Triple Diffused Planar 

Silicon Transistor 

Switching Regulator Applications 
®1580A 

Features 
• High breakdown voltage and high reliability • 
• Fast switching speed (tf: 0.1us typ) • 
• Wide ASO • 
• Adoption of MBIT process. 

Absolute lfazillua Ratings at Ta=25°C 
Collector to Base Voltage VCBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Base Current IB 
Collector Dissipation Pc 
Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current 1CBO 
Emitter Cutoff Current 1EBO 
DC Current Gain hFE( 1) 

hFE(2) 
Gain Bandwidth Product fT 
Output Capacitance cob 
Collector to Emitter VcE(sat) 
Saturation Voltage 
Base to Emitter VBE(sat) 
&aturation Voltage 
Collector to Base V(BR)CBO 
Breakdown Voltage 
Collector to Emitter V(BR)CEO 
Breakdown Voltage 
Emitter to Base V(BR)EBO 
Breakdown Volage 

548 

1100 
800 

7 
3 

PW~300us,Duty Cycle~10% 10 
1.5 

Tc=25°C 50 
150 

-55 to +150 

min typ 
VcB=800V,IE=O 
VEB=5V,Ic=O 
VcE=5V,Ic=0.2A 10 
VcE=5V,Ir1A 8 
VcE=10V, c=0.2A 15 
VcB=10V,f=1MHz 60 
Ic=1.5A,IB:0.3A 

Ic=1.5A,IB=0.3A 

Ic=1mA,IE=O 1100 

Ic=5mA,RBE:>CX) 800 

IE=1mA,Ic=O 7 

Case Outline 2010! 
(unit:mm) 

unit 
v 
v 
v 
A 
A 
A 
w 

OC 
OC 

max unit 
10 uA 
10 uA 

MHz 
pF 

2.0 v 

1.5 v 

v 

v 

v 

2.7 

~
"'t"i4" 

I 

I 

JEDEC: T0-220AB 
EIAJ : SC-46 

B:Base 

3085KI/ D144MY, TS No.1580-1/3 
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Collector to Emitter VCEX(sus) 
Sustain Voltage 

Turn-on Time ton 
Fall Time tstg 
Storage Time tf 

Switching Tillle Test Circuit 
P'W•201a 

s.. 
0 ,., 
<> 
QI 

...... 

...... 
0 
u 

< 
I 

Jl llutyjl'I. 

lllPUT 
YR 

2'----k-k-----0'-*---'---.1--"--1,--r-.1--'-----W----W,---,I 
0.01 0.1 1.0 

Collector Current,Ic - A 
Ic - VBE 

4~-~--~-~--~-~-~ 

Ht.>31-----+---'-----+--~1--~....+----J 
.µ 
s:: 
2! 
3 2 I------+---'----+ 
u 
s.. 
0 ,., 
~ t !------+---!------1.--....+f--I---+----' 

...... 

...... 
0 
u 

o..._~_._~~""-~ ....... "'---'-----'----' 
o 0.2 o.4 o.6 o.e 1.0 , 1.2 

Base to Emitter Voltage,VBE - V 

min typ max unit 
Ic=1.5A 900 
IBr-I~2=0.3A, 
L= mH, lamped 
Vcc=4oov, 
5IB~=-2.5IB2=Ic=2A 
R1= OOohm 

OUTPUT 

"-
200 

Yee• 200'1 

hFE - Ic 

0.5 
3.0 
0.3 

0.01 0.1 3 5 1.0 2 3 

Collector Current,Ic - A 

VBE( sat) - Ic, 
i:1 :> 10 
0 

7 .... Ic/Is=s 
,., ....... 
"' .µ 

5 
s.. "' ;:I Ill 

~M 3 
Ill 11:1 I 

s.. :> 2 
QI ~ 
,., QI 

.µ ~ Iii,., 1.0 
Ta r.:i'ti 7 

40°C 

0 :> ,., 
5 ,._____,____,_2. 5 °C 

QI f--
Ill 

~ 
2 
0.01 

0 
Ill 7 
;:I 

i 

57 0.1 2 3 5 7 f.O 2 3 

Collector Current,Ic - A 

SW Time - Ir. 

::r_ ~tg 
~ 3 ~ 
~ 2~!-----+---1------1----l--___j~-~~~+---------I 

~ 1.0 ,__ _ _.._ _ _,__ _ _,___,_---''-------'----'----' 

~ 7~ 
~ ~ 7 
~ 2 ~ too/' 
~ O.l Vc.c_=4.0·<!0V~_~-f-t---.__j,.__CS~:::_/,~__,,~k:[_tf.+-_ 
.,.. 7 R Load _,___..__-_ ___._ _ _._______, 
~ sra 1=-2.srs2=rc 

Ill ~.f 2 3 5 1.0 
Collector Current,Ic - A 

5 

v 

us 
us 
us 
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2 Forward Bias A S 0 
icy 
11 ~ l"..J ~ /Q~ 

< 10 

u 
H 
..;- 1. 
c: 
<I) 

!:: 
"' u 0 
r.. 
0 

""' () 
<I) 

...... 

5 
3 

re max 

2 

0 

2 

.1 

3 
2 

~ ..:s.?v 1-!o 
~ 

<S> 

~o '\l 
r-:; 
~~ 

·o'-.\. ~ ~ 

" ~ l": 
.-t OOI 
0 ~i~le0Pu1sr 

st-Tc1-p P 
s7 2 3 

u 

10 100 1CXXl 
Collector to Emitter Voltage,VCE - V 

Rth(t) - t 
a)~ Tc=25°C 
0 U 31--+-H-l--+-1H-l--H-+-1--+-+-+----I 

~ o 2f-+-H-t-+-1H-t-HH--lbH""'f'l--=-J 
Ul I V 
°vl :!l 1.0 t-+-H-f-+-1H-b~v'+V-+--1l--+-+-+---I & ~ 7t-+-H-l--+-1-+-7"-Y'f--HH--ll--H-t---I 17 s1---+-+-+--1---+H-1y-.4---+--+-+-+--+--+-+---1---1 

3 ~ 
2 ....-1 

~ 
1).1 ""P">"'I--+-+--+--+-+-+--+--++-+--+--++-+-~ 

7r--+-t--t-+--+-t--t-+-+-1--t-t-+-1-+--I 
Sil---i--jf-+---l--l-l---1--+-+-+--+--+-+-+-+-~ 

3:1--+-t--t-t-+-H-t-+-l--t-l--+-1-+--I 

2:'-+-c;--;~"--+-c;--;~"---l--!,.---J,-'---!--.!c-4---' 
0.1 2 3 5 1.0 2 3 5 10 2 3 5 100 2 3 5 100'.l 

Time,t - ms 
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2 Reverse Bias A S O 

< 10 

u 
H 
..., 
c: 
<ll 
!:: I 

"' u 
r.. 
0 ..., 
() 

<ll 

:::: 0 
0 
u 

7 
5 

Test 
31--- Circuit 

2'Js1JU- Ic 0 e- .:::11_ 

~mtftl 5(_ UT L 
31- VR 

21-

·11-- _j_ -5V Vcc=20 
' ~ T . 

Tc=25'C 
L=20DµH 

lrs2=-o.3A 

~ 
] 

-,. -t 3 
100 1CXXl 

Collector to Emitter Voltage,VcE - V 

c:- ::ii: 60 .--.--.-~_P_,c'--,--T-'a=--.-~----
.~ I 
..., u 
~"' 50 __ .__,--I -1----1----1----1----1----1--.J 

.... " 
~ 40 ~ ./'¢ --+---+---+---+-----< 

~ & 3 301---1-----1----+-.,._t,~ 

~ ~ 
~ ro r--1-----1----+----+--4.~, 

~ 101---t--l----ll----l----l----lh..~~~-1---1 

~ 0 1f ~ -zo- !ilr <Kr -iO!r ~ -J>..--w;o 
< Ambient Temperature,Ta - 0 c 
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NPN Triple Diffused Planar 
Silicon Transistor 

Switching Regulator Applications 

Features 
High breakdown voltage and high reliability • 

• Fast switching speed (tr: 0.1us typ.) 
Wide ASO • 

• Adoption of MBIT process. 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Base Current 

1100 
800 

7 
3 

PW~300us,Duty Cycle~10% 10 
1. 5 

Collector Dissipation 
Junction Temperature 
Storag.e Temperature 

Tc=25°C 80 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current IcBO VcB=800V,IE=O 
Emitter Cutoff Current IEBO VEB=5V,Ic=O 
DC Current Gain hFE(1) VcE=5V,Ic=0.2A 

hFE(2) VcE=5V,Ic=1A 
Gain Bandwidth Product 
Output Capacitance 
C-E Saturation Voltage 
B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
C-E Sustain Voltage 

Turn-On Time 
Storage Time 
Fall Time 

fT VcE=10V,Ic=0.2A 
cob VcB=10V,f=1MHz 
VcE(sat) Ic=1.5A,IB=0.3A 
VBE(sat) Ic=1.5A,IB=0.3A 
v(BR)CBO Ic=1mA,IE=O 
v(BR)CEO Ic=5mA,RBE=a:> 
v(BR)EBO IE= 1mA,Ic=O 
VcEX(sus) Ic=1.5A 

IB1=-IB2:0.3A, 
L=2mH,Clamped 

[
Vcc=4oov, l 
5IB2=-2.5IB2=Ic=2A, 
RL=200ohm 

Case OUtline 2022 
(unit:mm) 

f 

150 
-55 to +150 

min typ 

10 
8 

15 
60 

1100 
800 

7 
900 

unit 
v 
v 
v 
A 
A 
A 
w 

OC 
OC 

max 
10 
10 

2.0 
1.5 

0.5 
3.0 
0.3 

unit 
uA 
uA 

MHz 
pF 
v 
v 
v 
v 
v 
v 

us 
us 
us 

:~ctHtt::i' ---1====TT.'lli:::= 
~ fANYO: '1'03PB 

E: Emitter 
c: Collector 
B: Base 

3085KI/ D054KI, TS No.1589-1/3 
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Swi.tching Tille Test Circuit 
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Forward Bias A S O 

Single Pul8f 
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2022 

NPN Triple Diffused Planar 
Silicon Transistor 

Switching Regulator Applications 

®15918 

Features 
High breakdown voltage and high reliability • 

• Fast switching speed Ctr: 0.1us typ.) 
Wide ASO. 
Adoption of MBIT process. 

Absolute ·Haxinllm Ratings at Ta=25°C 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Base Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

PW~300us,Duty Cycle~10% 

Tc=25°C 

-55 to 

Electrical Characteristics at Ta:25°C min 
Collector Cutoff Current ICBO VcB=800V,IE=0 
Emitter Cutoff Current IEBO VEB=5V,Ic=O 
DC Current Gain hFE(1) VcE=5V,Ic=0.3A 10 

hFE(2) VcE=5V,Ic=1.5A 8 
Gain Bandwidth Product fT VcE=10V,Ic=0.3A 
Output Capacitance cob VcB=10V,f=1MHz 
C-E Saturation Voltage VcE(sat) Ic=2A,IB=0.4A 
B-E Saturation Voltage VBE(sat) Ic=2A,IB:0.4A 
C-B Breakdown Voltage v(BR)CBO Ic=1mA,IE=O 1100 
C-E Breakdown Voltage v(BR)CEO Ic=5mA,RBE=CO 800 
E-B Breakdown Voltage v(BR)EBO IE=1mA,Ic=O 7 
C-E Sustain Voltage VcEX(sus) Ic=2A 800 

IBr-IB2=0.4A, 
L= mH,Clamped 

Turn-On Time ton rcc=400V, 
Storage Time tstg 5IB2=-2.5IB2=Ic=3A, 
Fall Time tr RL=133ohm 

Case Outline 2022 
(unit:mm) 

1100 
800 

7 
4.5 

15 
2 

90 
150 

+150 

typ 

15 
90 

unit 
v 
v 
v 
A 
A 
A 
w 

OC 
OC 

max 
10 
10 

2.0 
1.5 

0.5 
3.0 
0.3 

unit 
uA 
uA 

MHz 
pF 
v 
v 
v 
v 
v 
v 

us 
us 
us 

E: Emitter 
c: Collector 
B: Base 

SANYO: T03PB 

3085KI/D054KI,TS No.1591-1/3 
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Switching Time Test Circuit 
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Fon-iard Bias A S 0 
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2SC3459 

Reverse Bias A S 0 
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2022 

NPN Triple Diffused Planar 
Silicon Transistor 

Switching Regulator Applications 

®1594A 

Features 
• High breakdown voltage and high reliability • 
• Fast switching speed Ctr: 0.1us typ.) 

Wide ASO • 
• Adoption of MBIT process. 

Absolute MaxilmlB. Ratings at Ta=25°C 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Base Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

Gain Bandwidth Product 
Output Capacitance 
C-E Saturation Voltage 
B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
C-E Sustain Voltage 

at Ta=25°C 
1cBo VcB=800V,IE=O 
1EBO VEB=5V,Ic=O 
hFE(1) VcE=5V,Ic=0.4A 
hFE(2) VcE=5V,Ic=2A 
fT VcE=10V,Ic=0.4A 
cob VcB=10V,f=1MHz 
VcE(sat) Ic=3A,IB=0.6A 
VBE(sat) Ic=3A,I~=0.6A 
v(BR)CBO 1c= 1mA, E=O 
v(BR)CEO Ic=5mA,RBE=co 
v(BR)EBO IE=1mA,Ic=O 
VCEX(sus) 1c=3A 

IBr-1~2=0. 6A, 
L= mH, lamped 

Turn-On Time ton ~cc••oov, J Storage Time tstg IB2=-2.5IB2=Ic=4A, 
Fall Time tr L=100ohm 

Case OUtline 2022 
(unit: mm) 

1100 
800 

7 
6 

20 
3 

100 
150 

+150 

min typ 

10 
8 

15 
120 

1100 
800 

7 
800 

unit 
v 
v 
v 
A 
A 
A 
w 

OC 
OC 

max unit 
10 uA 
10 uA 

MHz 
pF 

2.0 v 
1.5 v 

v 
v 
v 
v 

0.5 us 
3.0 us 
0.3 us 

E: Emitter 
C: Collector 
B: Base 

SANYO: T03PB 

3085KI/D054KI,TS No.1594-1/3 
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Switching Tiae Test Circuit 
PWz 20us _IB_1_ 
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Forward Bias A S 0 
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2022 

NPN Triple Diffused Planar 
Silicon Transistor 

Switching Regulator Applications 

®1596A 

Features 
• High breakdown voltage and high reliability • 
• Fast switching speed Ctr: 0.1us typ.) 

Wide ASO • 
• Adoption of MBIT process. 

Absolute Maxinlwn Ratings at Ta=25°C 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 

1100 
800 

7 
8 

Peak Collector Current 
Base Current 

PW~300us,Duty Cycle~10% 25 
4 

Collector Dissipation 
Junction Temperature 
Storage Temperature 

Tc=25°C 140 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current IcBO VcB=800V,IE=O 
Emitter Cutoff Current IEBO VEB=5V,Ic=O 
DC Current Gain hFE( 1) VcE=5V,Ic=0.6A 

Gain Bandwidth Product 
Output Capacitance 
C-E Saturation Voltage 
B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
C-E Sustain Voltage 

Turn-On Time 
Storage Time 
Fall Time 

hFE(2) VcE=5V,Ic=3A 
rT VcE=10V,Ic=0.6A 
cob VcB=10V,f=1MHz 
VcE(sat) Ic=4A,IB=0.8A 
VBE(sat) Ic=4A,IB=0.8A 
v(BR)CBO Ic=1mA,IE=Q 
v(BR)CEO Ic=5mA,RBE=co 
v(BR)EBO IE=1mA,Ic=O 
VcEX(sus) Ic=4A 

IB1=-IB2=0.8A, 
L=500uH,Clamped 

1
Vcc=4oov, I 
5IB2=-2.5IB2=Ic=6A, 
RL=66.7ohm 

Case outline 
(unit:mm) 

150 
-55 to +150 

min typ 

10 
8 

1100 
800 

7 
800 

15 
155 

unit 
v 
v 
v 
A 
A 
A 
w 

OC 
OC 

max 
10 
10 

2.0 
1. 5 

0.5 
3.0 
0.3 

unit 
uA 
uA 

MHz 
pF 
v 
v 
v 
v 
v 
v 

us 
us 
us 

~~---~ [I:::;::;=== --- ~ 

~-_Jffi===i 18 14 
20.0--i 

E: Emitter 

:tjJHjj'ti __ f===fffi::nf'== ~~ ~:~;ector 
SANYO: T03PB 

3085KI/D054KI,TS No.1596-1/3 
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Switching Tille Test Circuit 

INPUT 
YR 

-SY 

re - VcE 
10.--------.---------1--~ 

~ 9'1---+--1---,1--1-+--l--~1-.-+--11---+----I 

u81---+--+-~/'. ~\.I?/'.~ 
H _.J-~ l~ 
i 1 ~ 800mA t 6 yA- 60rmA "--1 

8 5 400m1-

~4~_.~.i---i=-==+-f-:=:±:=:::~=f~f-~F::::f==f=:'.=i 
.., ,,....i.--+-- ~ o~ 

~3[llmff~ ,_, 2 ...LI OOmA 

i I sC1nA 
I 

0V Is-o 
012 4 6 910 

Collector to Emitter Voltage,VCE - V 

0 
7 Ic/18=5 

VcE( sat - Ic 

9---

D 
u fl 

,CJ 

[}_Jl~-
,, ~ 

s 0 .1 b. ~v 
....--,(,.!_ 

"' o 
"' 0 
<11 

,-1 
,-1 

0 
u 

l 

9 

0 

'j'a.~-40 

l 
0.1 5 7 10 I 0 

Collector Current,Ir - A 

IC - VBE 

V~=1v 

7- l 1 v 
fP~·"' // CV 9£ 

rt- & 
_LJ I/ 

vh y 
0.2 0.4 0.6 08 1,0 t.2 

Ba~e to Emitter Voltage, VBE - V 

OJ 1,0 10 
> Collector Current,Ic - A 

VBE(sat) - Ic 
:;10 .--,---,-,.-.----.---,~,-',-,.---,--.--,--.---, 
~ rc/rs=s 

~ ,,,__,__,__,__,__i--r---r-;--r----r--,--r-i-­
> 
i:: 
0 
·rl 
+> 

"' "' ::l 
+> 

"' Cll 101- Ta. 

"' <11 

40'C 

~ 25°C ~ ·g ,.__,___,__,_ l ~-t..._.----t+---:::J;;;;oi-"4~-r-r---1----t-1 

~ 1120°C 

+> l..,_...---..----.-,,,._~.--.------~~---,-.o-..-.,_,,, 
Q) 0,1 1.0 10 

" "' Ill 

" ::l 

Collector Current,Ic - A 

o.----,-----.-sw_,,_.T_irme_---ric~.---.---.-. 

J_ 

0.1 1.0 , 10 

Collector Current,Ic - A 

561 



2SC3461 
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2006A 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

(E°)l412A 

Use 

High-Defintion CRT Display Video Output 
Applications 

Color TV chroma output and high breakdown voltage driver 

Features 
High breakdown voltage: VCEC~200V 
Small reverse transfer capacitance and excellent high frequency characteristic 
cre=l.2pF(NPN), l.7pF(PNP) 
Adoption of FEET process 

) : 2SA1370 

Absolute Maximum Ratings at Ta=25°C unit 
Collector to Base Voltage VCBO (-)200 
Collector to Emitter Voltage VcEO (-) 200 
Emitter to Base Voltage VEBO (-) 5 
Collector Current (-)100 

(-) 200 
1.0 
150 

Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Ic 
icp 
Pc 
Tj 
Tstg -55 to +150 

Electrical Characteristics at Ta=25°C min 
Collector Cutoff Current IcBO VCB=(-)150V,IE=0 
Emitter Cutoff Current lEBO VEB=(-)4V,Ic=O 
DC Current Gain hFE VcE=(-)lOV,tc=(-)lOmA 40* 
Gain Bandwidth Product fT VcE=(-)30V,Ic=(-)10mA 
C-E Saturation Voltage VcE(sat) Ic=(-)20mA,IB=(-)2mA 
B-E Saturation Voltage VBE(sat) IC=(-)20mA,IB=(-)2mA 
C-B Breakdown Volatge V(BR)CBO Ic=(-)lOuA,IE=O (-)200 
C-E Breakdown Voltage v (BR) CEO Ic= (-) lmA,RBE=OO (-) 200 
E-B Breakdown Voltage V(BR)EBO IE=(-)lOuA,Ic=dl (-)5 
Output Capacitance cob VcB=(-)lOV,f=lMHz 

Reverse Transfer 
Capacitance 

Cre VcB=(-)30V,f=lMHz 

* : The 2SA1370/2SC3467 are classified by lOmA hFE as follows: 

I 40 c so 60 D 120 100 E 200 160 320 I 

v 
v 
v 

mA 
mA 
w 

oc 
oc 

typ max 
(-)0.1 
(-) 0.1 

320* 
150 

(-)0.6 
(-) 1.0 

1. 7 
(2. 6) 

1. 2 
(1. 7) 

Case Outline 2006A 
(unit:mm) 

EIAJ: SC-51 
SANYO:MP 

B: Base 
C: Collector 
E: Emitter 

3135KI/1114KI,MT No.1412-1/4 

unit 
uA 
uA 

MHz 
v 
v 

v 
v 

pF 

pF 
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2006A 

NPN/PNP Epitaxial Planar 
Si I icon Transistors 

(E)l413B 

Use 

High-Defintion CRT Display Video Output 
Applications 

Color TV chroma output and high breakdown voltage driver 

Features 
High breakdown voltage: VcE~300V 
Small reverse transfer capacitance and excellent high frequency characteristic 
cre=l.8pF(NPN), 2.3pF(PNP) 
Adoption of MBIT process 

) : 2SA1371 

Absolute Maximum Ratings at Ta=25°C unit 
Collector to Base Voltage VcBo 
Collector to Emitter Voltage VCEO 
Emitter to Base Voltage VEBO 
Collector Current IC 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

icp 
PC 
Tj 
Tstg -55 

(-)300 
(-) 300 

(-) 5 
(-) 100 
(-)200 

1.0 
150 

to +150 

Electrical Characteristics at Ta=25°C min 
Collector Cutoff Current ICBO VcB=(-)200V,IE=O 
Emitter Cutoff Current lEBO VEB=(-)4V,IC=0 
DC Current Gain hFE VcE= (-) lOV, Ic= (-I lOm~. 40* 
Gain Bandwidth Product fT VcE=(-)30V,Ic=(-)10mA 
C-E Saturation Voltage VCE(sat) Ic=(-)20mA,IB=(-)2mA 
B-E Saturation Voltage VBE(sat) Ic=(-)20mA,IB=(-)2mA 
C-B Breakdown Voltage V(BR)CBO Ic=(-)lOuA,IE=O (-)300 
C-E Breakdown Voltage V(BR)CEO Ic=(-)lmA,RBE=DD (-)300 
E-B Breakdown Voltage V(BR)EBO IE=(-)lOuA,Ic=O (-)5 
Output Capacitance cob VCB=(-)30V,f=lMHz 

Reverse Transfer 
Capacitance 

Cre VcB=(-)30V,f=lMHz 

* The 2SA1371/2SC3468 are classifed by lOmA hFE as follows: 

40 c 80 60 120 I 1 00 E 2oo=r=l60 320 I 

v 
v 
v 

mA 
mA 
w 

oc 
oc 

typ max 
(-)0.1 
(-) 0.1 

320* 
150 

(-) 0.6 
(-) 1.0 

2.6 
(3 .1) 

1.8 
( 2. 3) 

Case Outline 
(unit:mm) 

2006A 
3.0 •• n v.; 

[+==I ===ii U~H] 
Ls.s . 14.o--J ~4.,_...j 
EI.AJ: SC-51 
SANYO:MP 

B: Base 
C: Collector 
E: Emitter 

3135KI/1114KI,MT No.1413-1/4 

unit 
uA 
uA 

MHz 

~ 
v 
v 

pF 

pF 
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2022 
NPN Triple Diffused Planar 

Silicon Transistor 

High-Definition CRT Display Horizontal Deflection 
Output Applications {with Damper Diode) 

©1394 

Features: 
High breakdown voltage and high reliability 
High switching speed: tf=0.3us max. 
Capable of being mounted easily due to one-point fixing type plastic mold 
package 

Absolute Maximum Ratings at Ta=25°c 
Collector to Base Voltage VCBO 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

VcEO 
VEBO 
Ic 
icp 
Pc 
Tj 
Tstg 

Electrical Characteristics at Ta=25°C 

Tc=25°C 

Collector Cutoff Current ICBO VCB=800V,IE=0 
Emitter Cutoff Current 
DC Current Gain 

IEBO 
hFE 
fT 

1500 
800 

7 

2.5 
10 
80 

150 
-55 to +150 

unit 

min 

40 
8 

v 
v 
v 
A 
A 
w 

•c 
•c 

typ 

3 

max unit 
10 uA 

130 mA 

MHz 
8 v 

1. 5 v 

Gain Bandwidth Product 
C-E Saturation Voltage 
B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Brwakdown Voltage 
Diode Forward Voltage 
Storage Time 

VcE (sat) 
VBE(sat) 
V(BR)CBO 
V (BR) CEO 
V(BR)EBO 
VF 

VEB=4V, Ic=O 
VcE=5V,Ic=0.5A 
VcE=lOV,Ic=0.5A 
Ic=2A,IB=0.6A 
Ic=2A,IB=0.6A 
Ic=5mA, IE=O 
Ic=5mA, RBE=OO 
IE=200mA,Ic=O 
IEc=2.5A 

1500 v 

tstg 
Fall Time tf 

Switching Time Test Circuit 

PW :20us , Duty lO 1 'I. OUTPUT 

[
Ic=2A,IB1=0.6A, l 
IB2=-l.2A,Vcc=200V, 
RL=lOOohm 

Case Outline 2022 
(unit:mm) 
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7 
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0.3 

E: Emi tte.1.. 
c: Collector 
B: Base 

v 
v 
v 

us 
us 

9303KI,MT No.1394-1/3 
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2022 
NPN Triple Diffused Planar 

Silicon Transistor 

High-Definition CRT Display Horizontal Deflection 
Output Applications (with Damper Diode) 

Features: 
High breakdown voltage and high reliability 
High switching speed: tf=0.3us max. 
Capable of being mounted easily due to one-point fixing type plastic mold 
package 

Absolute Maximum Ratings at Ta=25°C unit 
Collector to Base Voltage VCBO 
Collector to Emitter Voltage VCEO 
Emitter to Base Voltage VEBO 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Ic 
icp 
PC 
Tj 
Tstg 

Tc=25°C 

-55 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current ICBO VcB=800V,IE=0 

VEB=4V,Ic=O 
VcE=5V,Ic=0.5A 
VcE=lOV,Ic=0.5A 
Ic=2.5A,IB=0.8A 
Ic=2.5A,IB=0.8A 
Ic=5mA,IE=0 
Ic=5mA, RBE=Q:> 
IE=200mA, I'C=O 

Emitter Cutoff Current 
DC Current Gain 

IEBO 
hFE 
fT 

to 

Gain Bandwidth Product 
C-E Saturation Voltage 
B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Diode Forward Voltage 
Storage Time 
Fall Time 

VCE (sat) 
VBE (sat) 
V(BR)CBO 
V(BR)CEO 
V(BR)EBO 
VF 
tstg 
tf 

.IEc=3.5A 

·[rc=3A,IB1=0.8A, l 
IB2=-l.6A,Vcc=200V, 
RL=66. 7ohm 

1500 
800 

7 
3.5 

10 
80 

150 
+150 

min 

40 
8 

1500 
800 

7 

Switching Time Test Circuit Case Outline 2022 
(unit:mm) 

PW:20us, Duty:l01" 
OUTPUT 

v 
v 
v 
A 
A 
w 

oc 
oc 

typ 

3 

max 
10 

130 

8 
1.5 

2 
3.0 
0.3 

t!==:~--~ ... ~ 

_,..__ 20.0---•( 14 

unit 
uA 
mA 

MHz 
v 
v 
v 
v 
v 
v 

us 
us 

:~ctH:I±:::l' __J~b:L= 
E: Emitter 
C: Collector 
B: Base 

9303KI,MT N0.1395-1/3 
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2022 

NPN Triple Diffused Planar 
Silicon Transistor 

High-Definition CRT Display Horizontal Deflection 
Output Applications (with Damper Diode) 

®1396 

Features: 
High breakdown voltage and high reliability 
High switching speed: tf=0.3us max. 
Capable of being mounted easily due to one-point fixing type plastic mold 
package 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage VCBO 
Collector to Emitter Voltage VCEO 
Emitter to Base Voltage VEBO 
Collector Current IC 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

icp 
PC 
Tj 
Tstg 

Electrical Characteristics at Ta=25°C 

Tc=25°C 

Collector Cutoff Current lCBO VcB=800V,IE=0 
Emitter Cutoff Current lEBO VEB=4V,Ic=O 
DC Current Gain hFE VcE=5V,Ic=lA 
Gain Bandwidth Product fT VcE=lOV,Ic=lA 
C-E Saturation Voltage VCE(sat) Ic=4A,IB=lA 

-55 to 

B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Diode Forward Voltage 
Storage Time 

VBE(sat) Ic=4A,IB=lA 
V(BR)CBO Ic=5mA,IE=0 
V(BR)CEO Ic=5mA,RBE= 00 

V(BR)EBO IE=200mA,Ic=O 

Fall Time 

VF IEC=5A 

tstg [Ic=4A,IB1=0.8A, l 
tf IB2=-l.6A,vcc=200V, 

RL=50ohm 

1500 
800 

7 
5 

16 
120 
150 

+150 

min 

40 
8 

1500 
800 

7 

Switching Time Test Circuit Case Outline 2022 
(unit:mm) 

PW:20us. Duty~l'lo 
OUTPUT 

'B1=:2r ~ INPUT Re I v 

50 YR~ 

unit 
v 
v 
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A 
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oc 
oc 

typ 

3 
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10 uA 
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2 
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0.3 
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v 
v 
v 
v 
v 

us 
us 
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Forward Bias A S O 

2SC3481 
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2022 

NPN Triple Diffused Planar 
Silicon Transistor 

High-Definition CRT Display Horizontal Deflection 
Output Applications (with Damper Diode) 

®1397 

Features: 
High breakdown voltage and high reliability 
High switching speed: tf=0.3us max. 
Capable of being mounted easily due to one-point fixing type plastic mold 
package 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage VcBO 
Collector to Emitter Voltage VCEO 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storgae Temperature 

VEBO 
Ic 
icp 
Pc Tc=25°C 
Tj 
Tstg 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current lCBO IcB=800V,IE=0 
Emitter Cutoff Current 
DC Current Gain 

lEBO VEB=4V,Ic=O 
hFE VcE=5V,Ic=lA 
fT VcE=lOV,Ic=lA 
VcE(sat) Ic=5A,IB=l.2A 
VBE(sat) Ic=5A,IB=l.2A 
V(BR)CBO Ic=5mA,IE=0 
V(BR)CEO Ic=5mA,RBE=OO 
V(BR)EBO lE=200mA,Ic=O 

-55 to 

Gain Bandwidth Product 
C-E Saturation Voltage 
B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Diode Forward Voltage 
Storage Time 
Fall Time 

VF lEC=6A 

tstg [Ic=5A, lBl =lA, ] 
tf lB2=-2A,Vcc=200V, 

RL=40ohm 

1500 
800 

7 
6 

16 
120 
150 

+150 

min 

40 
8 

1500 
800 

7 

Switching Time Test Circuit Case Outline 2022 
(unit:mm) 

PW:20us, Duty:01'f. OUTPUT 

unit 
v 
v 
v 
A 
A 
w 

oc 
oc 

typ 

3 

max 
10 

130 

5 
1. 5 

2 
3.0 
0.3 

unit 
uA 
mA 

MHz 
v 
v 
v 
v 
v 
v 

us 
us 

E: Erni tter 
C: Collector 
B: Base 

9303KI,MT No.1397-1/3 
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2022 

NPN Triple Diffused Planar 
Silicon Transistor 

High-Definition CRT Display Horizontal 
Deflection Output Applications 

®1398 

Features: 
High breakdown voltage and high reliability 
High switching speed: tf=0.3us max. 
Capable of being mounted easily due to one-point fixing type plastic mold 
package 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage VcBO 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

VCEO 
VEBO 
Ic 
icp 
Pc 
Tj 
Tstg 

Electrical Characteristics at Ta=25°c 

Tc=25°C 

-55 to 

Collector Cutoff Current lCBO VCB=800V,IE=0 
Emitter Cutoff Current lEBO VEB=5V,Ic=O 
DC Current Gain hFE VcE=5V,Ic=0.5A 
Gain Bandwidth Product fT VCE=lOV,Ic=0.5A 
C-E Saturation Voltage VcE(sat) Ic=2A,IB=0.6A 
B-E Saturation Voltage VBE(sat) Ic=2A,IB=0.6A 
C-B Breakdown Voltage V(BR)CBO Ic=5mA,IE=0 
C-E Breakdown Voltage V(BR)CEO Ic=5mA,RBE=C0 
E-B Breakdown Voltage V(BR)EBO lE=5mA,Ic=O 
Storage Time tstg [Ic=2A,IB1=0.6Al 
Fall Time tf 1B2=-l.2A, 

RL=lOOohm 

1500 
800 

7 
2.5 

10 
80 

150 
+150 

min 

8 

1500 
800 

7 

Switching Time Test Circuit Case Outline 2022 
(unit:mm) 

PW:20us, Du1y:>;1'1. 

_10_1_ 

INPUT 

OUTPUT 

unit 
v 
v 
v 
A 
A 
w 

oc 
oc 

typ max unit 
uA 
mA 

3 

10 
1 

8 
1. 5 

3.0 
0.3 

MHz 
v 
v 
v 
v 
v 

us 
us 

E: Emitter 
C: Collector 
B: Base 

9303KI,MT No.1398-1/3 
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IB1=0.6A _ _,__,____, _ __,_-,--r---,--...,--, 
Is2=1.2A I 
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·80 0 80 120 160 
Case Temperature.Tc - °C 
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Forward Bias A S O Reverse Bias A S 0 

<l: 10 I 
;] 31-- le '!lax 

r82 =-_i_:_O.SA Const J 

~ 
0 ± 

_i 

\ 
Ir;=5Is1=-5Ig2 

.1 L=sooµH 
_i 

-1 
~'TIO 23 100 IOX) 
Collector to Emitter Voltage,VcE - V 

PC - Ta 

I 80f----l......---t---t---t----t----t----t--j 

~ ~f---~~~--~~~---+----+----+---+--+--J 
·;:i 60 

-~ SOl------'1----t---tb-,.~"..-+----+----+----+---; 
s~o ~ 
~ ~,f---1----t---t---+---f"<--+--+---; 

~ W>----1----1----+----+----+-""-~~---+---< 
8 10<---l----l---l----+---+---+-~'l+~---i 

~,__-w'""----+~----+50 _ ___.,,.~--100~-.+ro--1+~,_....~~ 

Ambient Temperature,Ta - °C 

Single pulse 
~ :r , -.,-- 100 "7 

Collector to Emitter Voltage,VCE - V 
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2022 

NPN Triple Diffused Planar 
Silicon Transistor 

Features: 

High-Definition CRT Display Horizontal 
Deflection Output Applications 

High breakdown voltage and high reliability 
High switching speed: tf=0.3us max. 
Capable of being mounted easily due to one-point fixing type plastics mold 
package 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage VCBO 
Collector to Emitter Voltage VCEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Collector Dissipation Pc Tc=25°C 
Junction Temperature Tj 
Storage Temperature Tstg -55 

Electrical Characteristics at Ta=25°c 
Collector Cutoff Current IcBO VcB=800V,IE=0 
Emitter Cutoff Current IEBO VEB=5V,Ic=O 
DC Current Gain hFE VcE=5V,Ic=0.5A 
Gain Bandwidth Product fT VcE=lOV,Ic=0.5A 
C-E Saturation Voltage VcE(sat) Ic=2.5A,IB=0.8A 
B-E Saturation Voltage VBE(sat) Ic=2.5A,IB=0.8A 
C-B Breakdown Voltage V(BR)CBO Ic=5mA,IE=0 
C-E Breakdown Voltage V(BR)CEO Ic=5mA,RBE=Q) 
E-B Breakdown Voltage V(BR)EBO lE=5mA,Ic=O 
Storage Time tstg [Ic=3A,IB1=0.8Al 
Fall Time tf IB2=-l.6A, 

RL=66.7ohm 

to 

1500 
800 

7 
3.5 

10 
80 

150 
+150 

min 

8 

1500 
800 

7 

Switching Time Test Circuit Case Outline 2022 
(unit :mm) 

PW:20u.,0Uly~1'1o 

r 
INP\JT 

VBf:-SV 

unit 
v 
v 
v 
A 
A 
w 

oc 
oc 

typ 

3 

max 
10 

1 

8 
1. 5 

3.0 
0.3 

E: Emitter 
C: Collector 
B: Base 

unit 
uA 
mA 

MHz 
v 
v 
v 
v 
v 

us 
us 

9303KI,MT No.1399-1/3 
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Forward Bias AS O 

icp 

Icjmax 
~ ~ ~ :1_) ~ ~ ~I, 'tJ-t-1 

~ '-"o :-«-,___, 

~ ~ ~oH v / "7 0 
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.... 
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:;:: 

S Single pulse 
~ T0 =25°C _-... 

10 2 J 100 ~ I cm 
Collector to Emitter Voltage,VcE - V 
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.... ~f--f------t----t----t---f~"--+---+-----1 
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Ambient Temperature,Ta - °C 
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Reverse Bias A S 0 
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., --r 100 ·~ ICXX> 
Collector to Emitter Voltage,VCE - V 



2022 

NPN Triple Diffused Planar 
Silicon Transistor 

High-Definition CRT Display Horizontal 
Deflection Output Applications 

®1400 

Features: 
High breakdown voltage and high reliability 
High switching speed: tf=0.3us max. 
Capable of being mounted easily due to one-point fixing type plastic mold 
package 

Absolute Maximum Ratings at Ta=25cc 
Collector to Base Voltage VcBO 
Collector to Emitter Voltage VCEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 

1500 
800 

7 
5 

16 Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

icp 
Pc 
Tj 
Tstg 

Tc=25cc 120 

Electrical Characteristics at Ta=25cc 
Collector Cutoff Current lCBO VcB=800V,IE=0 
Emitter Cutoff Current lEBO VEB=5V,Ic=O 
DC Current gain hFE VcE=5V,Ic=lA 
Gain Bandwidth Product fT VcE=lOV,Ic=lA 
C-E Saturation Voltage VCE(sat) Ic=4A,IB=lA 
B-E Saturation Voltage VBE(sat) Ic=4A,IB=lA 
C-B Brakdown Voltage V(BR)CBO Ic=5mA,IE=0 
C-E Breakdown Voltage V(BR)CEO Ic=5mA,RBE=Co 

150 
-55 to +150 

min 

8 

150(:) 
800 

7 E-B Breakdown Voltage V(BR)EBO lE=5mA,Ic=O 
Storage Time tstg [Ic=4A,IB1=0.8A,1 
Fall Time tf IB2=-l.6A, 

RL=50ohm 

Switching Time Test Circuit 

PW:20us,Dut~~1'1o 

_!!!____ 

INPVT 
YR 

OUTPUT 

Case Outline 2022 
(unit:mm) 

unit 
v 
v 
v 
A 
A 
w 

cc 
cc 

typ 

3 

max 
10 

1 

5 
1.5 

3.0 
0.3 

YBEa-SV 
"' .. {±~~· ___J====fii6~= ~ rl!::1I [Q.§_ B : Base 

unit 
uA 
mA 

MHz 
v, 
v 
v 
v 
v 

us 
us 

9303KI,MT No.1400-1/3 
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Ambient Temperature,Ta - °C 

Reverse Bias A S O 
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H 11~-- Const J 
.µ 
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2022 

NPN Triple Diffused Planar 
Silicon Transistor 

®1401 

High-Definition CRT Display Horizontal 
Deflection Output Applications 

Features: 
High breakdown voltage and high reliability 
High switching speed : tf=0.3us max. 
Capable of being mounted easily due to one-point fixing type plastic mold 
package 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage VCBO 1500 
Collector to Emitter Voltage VCEO 800 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current gain 
Gain Bandwidth Product 
C-E Saturation Voltage 
B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Storage Time 
Fall Time 

Switching Time Test Circuit 

PW:20us,Outy:01'1. 

INP\JT 

vee.-sv 

VEBO 7 
re 6 
icp 16 
Pc Tc=25°C 120 
Tj 150 
Tstg -55 to +150 

at Ta=25°C min 
ICBO VcB=800V,IE=0 
IEBO VEB=5V,Ic=O 
hpE VcE=5V, Ic=lA 8 
fT VcE=lOV,Ic=lA 
VCE(sat) Ic=5A,IB=l.2A 
VBE(sat) Ic=5A,IB=l.2A 
V(BR)CBO Ic=5mA,IE=0 1500 

V(BR)CEO Ic=5mA, RBE= <CO 800 
V(BR)EBO IE=5mA,Ic=O 7 

tstg ['c0 5A, I Bl 0 lA '] 
tf IB2=-2A, 

RL=40ohm 

Case Outline .2022 
(unit:mm) 

unit 
v 
v 
v 
A 
A 
w 

oc 
oc 

typ max 
10 

l 

3 
5 

l. 5 

3.0 
0.3 

E: Emitter 
C: Collector 
B: Base 

unit 
uA 
mA 

MHz 
v 
v 
v 
v 
v 

us 
us 

9303KI,MT No.1401-1/3 
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2003A 
NPN Epitaxial Planar 

Silicon Transistor 

High hFE, Low Frequency, 
General-Purpose Amp Applications 

®1430 

Use 
• AF amp, driver, muting circuit. 

Features 
Adoption of FBET process. 
High DC current gain (hFE=500 to 2000). 
High breakdown voltage lVcEo~100V) • 

• Low collector to emitter saturation voltage (VCE(sat)~0.5V). 
High VEBO (VEB0~15V). 
Small cob (cob=1.8pF typ). 

Absolute Maxi.m.ua Ratings at Ta=25°C 
Collector to Base Voltage VCBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Collector Dissipation Pc 
Junction Temperature Tj 
Storage Temperature Tstg 

120 
100 

15 
50 

100 
500 
150 

-55 to +150 

unit 
v 
v 
v 

mA 
mA 
mW 
OC 
OC 

Electrical Characteristics at Ta=25°C min typ max unit 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Bandwidth Product 
Output Capacitance 
Collector to Emitter 
Saturation Voltage 
Base to Emitter 
Saturation Voltage 
Collector to Base 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage 
Emitter to Base 
Breakdown Voltage 

ICBO VcB=80V,IE:O 0.1 uA 
IEBO VEB=10V,Ic=0 0.1 uA 
hFE VcE=5V,Ic=10mA 500 1000 2000 
fT VcE=10V,Ic=10mA 170 MHz 
cob VcB=1 ov' f=1MHz 1.8 pF 
VcE(sat) Ic=10mA,IB=200uA o. 1 0.5 v 

VBE(sat) Ic=10mA,IE=200uA 0.7 1.0 v 

V(BR)CBO Ic=10uA,IE=O 120 v 

v(BR)CEO Ic=1mA,IB=O 100 v 

v(BR)EBO IE=10uA,Ic=O 15 v 

Case Outline 2003A 

(unit: mm~) w ~0•44 
. DB 

~~ 
~5.0~~4.0 ~ L,.J 

JEDEC: T0-92 
EIAJ : SC-43 
SANYO: NP 

B. Base 
C. Collector 
E. Emitter 

D174MY,TS No.1430-1/3 
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2SC3495 
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®1425A 

Features 

2009 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

High-Definition CRT Display Video Output 
Applications 

• High breakdown voltage: VcEo~200V • 
• Small reverse transfer capacitance and excellent high frequency characteris­

tic cre=1.2pF(NPN), 1.7pF(PNP) VcB=30V • 
• Adoption of FBET process. 

Absolute Maximwa Ratings at Ta=25°C 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Allowable Collector 
Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics at 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Bandwidth Product 
Output Capacitance 

Reverse Transfer 
Capacitance 
Collector to Emitter 
Saturation Voltage 
Base to Emitter 
Saturation Voltage 
Collector to Base 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage 
Base to Emitter 
Breakdown Voltage 

VCBO 
VcEO 
VEBO 
Ic 
icp 
Pc 

Tj 
Tstg 

Ta=25°C 
1CBO 
1EBO 
hFE 
fT 
0 ob 

(-)200 
(-)200 

(-)5 
(-) 100 
(-)200 

1.2 
5 

150 
-55 to +150 

min 

ere VcB=(-)30V,f=1MHz 

VcE(sat) Ic=(-)20mA,IB=(-)2mA 

VBE(sat) Ic=(-)20mA,IB=(-)2mA 

v(BR)CBO Ic=(-)10uA,IE=O 

v(BR)CEO 1c=<-> 1mA,RBE=a::> 

v(BR)EBO Ic=(-)10uA,Ic=O 

(-)200 

(-)200 

(-)5 

* The 2SA1380/2SC3502 are classified by 10mA hFE as follows: 

l4o c so I 60 D 120 t 100 E_~_Q_Q] 160 F 3201 

Case Outline 
(unit:mm) 

JEDEC: T0-126 

unit 
v 
v 
v 

mA 
mA 
w 
w 

OC 
OC 

typ max unit 
(-)0.1 uA 
(-)0.1. uA 

320 
150 MHz 
1. 7 pF 

(2.6) 
1.2 pF 

( 1. 7) 
(-)0.6 v 

(-)1.0 v 

v 

v 

v 

B: Base 
C: Collector 
E: Emitter 

D134MY,TS No.1425-1/4 
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2SC3502/2SA1380 
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®1426A 

Features 

2009 
NPN/PNP Epitaxial Planar 

Silicon Transistors 

High-Definition CRT Display Video Output 
Applications 

• High breakdown voltage: VcEo~300V • 
• Small reverse transfer capacitance and excellent high frequency characteris­

tic cre=1.8pF{NPN), 2.3pF(PNP) VcB=30V • 
• Adoption of MBIT process. 

Absolute Mazillua Ratings at Ta=25°C 
Collector to Base Voltage VcBo 
Collector to Emitter Voltage VCEO 
Emitter to Base Voltage VEBO 
Collector Current Ic · 
Peak Collector Current icp 
Allowable Collector Pc 
Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current IcBo 
Emitter Cutoff Current !EBO 
DC Current Gain hFE 
Gain Bandwidth Product f T 
Output Capacitance c0 b 

(-)300 
(-)300 

(-)5 
(-)100 
(-)200 

1.2 
7 

150 
-55 to +150 

min 

Reverse Transfer 
Capacitance 
Collector to Emitter 
Saturation Voltage 
Base to Emitter 
Saturation Voltage 
Collector to Base 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage 
Base to Emitter 
Breakdown Voltage 

ere VcB=(-)30V,f=1MHz 

VcE(sat) Ic=(-)20mA,IB=(-)2mA 

VBE(sat) Ic=(-)20mA,IB=(-)2mA 

(-)300 

(-)300 

v(BR)EBO Ic=(-)10uA,Ic=O (-)5 

• The 2SA1381/2SC3503· are classified by 10mA hFE as follows: 

J4o c 80 I 60 D 120 100 E 200 I 160 F 320! 

JEDEC: T0-126 

unit 
v 
v 
v 

mA 
mA 
w 
w 

OC 
OC 

typ max unit 
(-)0.1 uA 
(-)0.1. uA 

320 
150 MHz 
2.6 pF 

(3.1) 
1.8 pF 

(2.3) 
(-)0.6 v 

(-)1.0 v 

v 

v 

v 

B: Base 
C: Collector 
E: 'Emitter 

D134MY,TS No.1426-1/4 
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2SC3503/2SA1381 
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2006A 

NPN Epitaxial Planar 
Silicon Transistor 

High-Definition CRT Display Video Output 
Applications 

®1438A 

Features 
• High fT • 
• Small reverse transfer capacitance. 

Absolute llax!IUll Ratings at Ta=25°C 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

VCBO 
VCEO 
VEBO 
Ic 
icp 
Pc 
Tj 
Tstg -55 

unit 
70 v 
60 v 
4 v 

50 mA 
100 mA 
900 mW 
150 OC 

to +150 OC 

Electrical Characteristics at 
Collector Cutoff Current 
Emitter Cutoff Current 

Ta=25°C min typ max unit 

DC Current Gain 

IcBO VcB=40V,IE=O 
IEBO VEB=3V,Ic=O 

60* 

o. 1 uA 
1.0 uA 
320• 

Gain Bandwidth Product 
Collector to Base Time 
Constant 

hFE VcE=10V,Ic=10mA 
fT VcE=10V,Ic=10mA 300 500 MHz 
rbb'Cc VcE=10V,Ic=10mA 

Reverse Transfer Capacitance ere VcB=1 ov, f:1MHz 
Ic=20mA,IB=2mA Collector to Emitter VcE(sat) 

Saturation Voltage 
Base to Emitter 
Saturation Voltage 
Collector to Base 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage 
Emitter to Base 
Breakdown Voltage 

VBE(sat) Ic=20mA,IB=2mA 

v(BR)CBO Ic=10uA,IE:O 

• The 2SC3504 is classified by 10mA hFE as follows: 
I 60 D 120 I 100 E 200 I 160 F 320 

70 

60 

4 

Case Outline 2006A 
(unit:mm) 

3.0 

8 20 

1. 0 1.6 
0.5 

1.0 

0.5 

[l~~~tTu 
Le.5 14~s_J (~j 

EIAJ: sc-s1 
SANYO:MP 

B: Base 
C: Collector 
E: Emitter 

ps 

pF 
v 

v 

v 

v 

v 

3205EI,TS No.1438-1/2 
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2022 

NPN Triple Diffused Planar 
Silicon Transistor 

Switching Regulator Applications 

@!597A 

Features 
• High breakdown voltage and high reliability • 
• Fast switching speed (tr: 0.1us typ.} 

Wide ASO • 
• Adoption of MBIT process. 

Absolute Maximua Ratings at Ta=25°C 
Collector to Base Voltage VCBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 

unit 
1100 v 
800 v 

7 v 
12 A 

PW~300us,Duty Cycle~10% 30 A 
6 A Base Current IB 

Collector Dissipation Pc 
Junction Temperature Tj 

Tc=25°C 150 W 
150 OC 

-55 to +150 °c Storage Temperature Tstg 

Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

Gain Bandwidth Product 
Output Capacitance 
C-E Saturation Voltage 
B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
C-E Sustain Voltage 

Turn-On Time 
Storage Time 
Fall Time 

at Ta=25°C 
1CBO VcB=800V,IE=O 
1EBO VEB=5V,Ic=O 
hFE(1) VcE=5V,Ic=0.8A 
hFE(2) VcE=5V,Ic=4A 
fT VcE=10V,Ic=0.8A 
cob VcB=10V,f=1MHz 
VcE(sat) Ic=6A,IB=1.2A 
VBE(sat) Ic=6A,I¥=1.2A 
v(BR)CBO 1c=1mA, E=O 
v(BR)CEO 1c=5mA,RBE=<X> 
v(BR)EBO IE=1mA,Ic=O 
VcEX(sus) 1c=6A 

IBr-IB2=1.2A, 

ton 
tstg 
tr 

L= OOuH,Clamped 

5IB2=-2.5IB2=Ic=8A, rcc·•oov, ] 
RL=50ohm 

Case Outline 
(unit: mm) 

min typ 

10 
8 

15 
215 

1100 
800 

7 
800 

max unit 
10 uA 
10 uA 

MHz 
pF 

2.0 v 
1.5 v 

v 
v 
v 
v 

0.5 us 
3.0 us 
0.3 us 

E: Emitter 
c: Collector 
B: Base 

SANYO: T'.'3PB 

3095KI/D054KI,TS No.1597-1/3 
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2033 

NPN Epitaxial Planar 
Silicon Transistor 

High hFE, Low Frequency, 
General-Purpose Amp Applications 

©1799 

Applications 
• LF general-purpose amplifiers, various drivers, muting circuit 

Features 
• Adoption of FBET process 

High DC current gain (hFE=800 to 3000). 
Low collector-to-emitter saturation voltage (VCE(sat)~0.5V). 
High VEBO (VEB0~15V). 

Absolute Haxi.Jlum Ratings at Ta=25°C 
Collector to Base Voltage VcBo 30 
Collector to Emitter Voltage VCEO 25 
Emitter to Base Current VEBO 15 
Collector Current Ic 300 
Peak Collector Current icp 500 
Collector Dissipation Pc 300 
Junction Temperature Tj 150 
Storage Temperature Tstg -55 to +150 

unit 
v 
v 
v 

mA 
mA 
mW 
oc 
OC 

Electrical Characteristics at 
Collector Cutoff Current 
Emitter Cutoff Current 

Ta=25°C min typ max unit 

DC Current Gain 
Gain Bandwidth Product 
C-E Saturation Voltage 
B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Output Capacitance 

1CBO 
1EBO 
hFE 
fT 
VcE(sat) 
VBE(sat) 
V(BR)CBO 
V(BR)CEO 
V(BR)EBO 
cob 

VcB=20V,IE=O 
VEB=10V,Ic=O 
VcE=5V,Ic=10mA 
VcE=10V,Ic=10mA 
Ic=200mA,IB=4mA 
Ic=200mA,IB=4mA 
Ic=10uA,IE=O 
Ic=1mA,IB=O 
IE=10uA,Ic=O 
VcB=10V,f=1MHz 

Case Outline 2033 
(unit:mm) 

0. 1 
o. 1 

800 1500 3200 
250 

0. 12 
0.85 

30 
25 
15 

2.7 

B: Base 
C: Collector 
E: Emitter 

SANYO: SPA 

0.5 
1.2 

uA 
uA 

MHz 
v 
v 
v 
v 
v 

pF 

3185KI,TS No.1799-1/3 
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2010A 
NPN Triple Diffused Planar 

Silicon Transistor 

High-Definition CRT Display Horizontal 
Deflection Output Applications 

@1607A 

Use 
• AC/DC power supply • 
• CRT display horizontal deflection output. 

Features 
• Fast switching speed. 
• Low VcE(sat) 
• Adoption of MBIT process. 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Base Current 

unit 
250 v 
100 v 

6 v 
7 A 

15 A 
3 A 

Collector Dissipation 
Junction Temperature 
Storage Temperature 

VcBo 
VCEO 
VEBO 
Ic 
icp 
IB 
Pc Tc=25°C 40 w 

OC 

Electrical Characteristics at 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

Gain Bandwidth Product 
C-E Saturation Voltage 
B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Fall Time 

Specified Test Circuit 

PW~20us ~ 
11_ DC- I "lo Re 

INPUT 
VR 

-SV 

VCC=50V,Ic=5A 
rs1=-rs2=soOmA 

614 

RL 
10 

SOY 

Tj 
Tstg 

Ta=25°C 
1CBO 
1EBO 
hFE(1) 
hFE(2) 
fT 
VcE(sat) 
VBE(sat) 
V(BR)CBO 
V(BR)CEO 
V(BR)EBO 
tr 

VcB=150V,IE=O 
VEB=5V,Ic=0 
VcE=1V,Ic=1A 
VcE=1V,Ic=5A 
VcE=5V,Ic=1A 
Ic=5A,IB=0.5A 
Ic=5A,IB=0.5A 
Ic=1mA,IE=0 
Ic=1mA,RBE=CO 
IE=1mA,Ic=O 
At specified test 
circuit,Ic=5A, 
IB1=0.5A,IB2=-0.5A 

Case Outline 2010A 

-55 to 

min 

30 
15 

250 
100 
6.0 

150 
+150 

typ 

10 

OC 

max unit 
100 uA 
100 uA 
160 
75 

MHz 
0.8 v 
1.5 v 

v 
v 
v 

0.3 us 

2.7 
(unitomm) ~·'-t-"·'j 

[ . 0 J&\.JI ~
.,-,... 

I 

I 

~1k= ~----j E:Emitter 

JEDEC: T0-220AB 
EIAJ : SC-46 

C:Collector 
B:Base 

3095KI/D114KI,TS No.1607-1/3 



2SC3589 
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t.) 
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Collector to Emitter Voltage,VCE 
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0 01 

VCE(sat) - Ic 
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2SC3589 

Forward Bias A S 0 
2 icp ::r Tc=25"C 

< ~ 11/l 1pulse 
I 10r-!o~ ;~.---~~~+---+-~---+---+~+-~-

1 ~ :::'IJ&~ 

5j 5710 2 3 57f00 2 

Collector to Emitter Voltage,VcE - V 
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Reverse Bias A S 0 
5 

< 3 
2 :f- icp 

..., 
a 
~ 3 
;; 2 

u 1.0 
s.. 
.8 5 

~ 3 
~ 2 
0 
u 0.1 

5 

t 
Is2=-0.7A 
Const. 

rc=-1ors2=1ors 1 
L=2ooµH l Single pulse 

7 2 3 5 7 JO JOO 

Collector to Emitter Voltage,VcE - V 



2010A 

NPN Epitaxial Planar 
Silicon Transistor 

High-Definition CRT Display Horizontal 
Deflection Output Applications 

@!608A 

Features 
Fast switching speed. 
Low saturation voltage. 
Adoption of MBIT process. 

Absolute Maximl.m Ratings at Ta=25°C 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Base Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics at 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

Gain Bandwidth Product 
C-E Saturation Voltage 
B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Fall Time 

Specified Test Circuit 

Ta=25°C 
1CBO 
1EBO 
hFE(1) 
hFE(2) 
fT 
VcE(sat) 
VBE(sat) 
V(BR)CBO 
V(BR)CEO 
V(BR)EBO 
tr 

VcB=180V,IE=O 
VEB=5V,Ic=O 
VcE=1V,Ic=1A 
VcE=1V,Ic=5A 
VcE=10V,Ic=0.5A 
Ic=5A,IB:0.5A 
Ic=5A,IB=0.5A 
Ic=1mA,IE=O 
Ic=1mA,RBE=CO 
IE=1mA,Ic=O 
At specified test 
circuit,Ic=5A, 
IB1=-IB2=-0.5A 

Case Outline 2010A 
(unit:mm) 

300 
150 

6 
7 

12 
4 

50 
150 

-55 to +150 

min typ 

15 
10 
10 40 

330 
150 

6 

unit 

max 
100 
100 

50 

0.8 
1.5 

0.3 

v 
v 
v 
A 
A 
A 
w 

OC 
OC 

unit 
uA 
uA 

MHz 
v 
v 
v 
v 
v 

us 

2.7 

~
~ 

' I 

~~ ~:Emitter 
C:Collector 

JEDEC: T0-220AB B:Base 
EIAJ : SC-46 

3095KI/D114KI,TS No.1608-1/2 
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3 

2 r--

VcE(sat} - re 

I 

5 

- A 
10 

2l o.t 
.,-j 
I-< 7 

S·f-+-+--+--+---+--t--i----~~---Y-)--rll 
Ta=25°C Iv 

3 Ic=SA 
Isl=O.SA 

2 7 0.1 2 3 5 7 1.0 
Drive Current,IB2 - A 

10 
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< 2 icp 

~ 101~0µ/a~·,_.+-+--+-·-+---1 
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~ ~ 
(j 0-11--+--+--t---t--t--t--t---f~~H-t--1 
u 1 lpulse-+---+----+--+--+--+~-+-t---1 
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'irs1 10 2 s1 100 23 s 
Collector to Emitter Voltage,VcE - V 

hFE - re 
VCE=lV 

Isl rz. 
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.,-j 
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+> 
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Reverse Bias A S 0 
Is2--o.?A 
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2 Ic=-101s2= 101s1 
..... ..... 
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l Single pulse 
u 0.1 
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Collector to Emitter Voltage,VcE - V 



2010A 

NPN Epitaxial Planar 
Silicon Transistor 

High-Definition CRT Display Horizontal 
Deflection Output Applications 

®1609A 

Features 
Fast switching speed • 

• Low saturation voltage • 
• Adoption of MBIT proces. 

Absolute Haxim111 Ratings at Ta=25°C 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Base Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

Gain Bandwidth Product 
C-E Saturation Voltage 
B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Fall Time 

Switching Time Test Circuit 

!cc=5ov, rc=sA 
Is I =-Is1= 50CJMA 

at 

VCBO 
VCEO 
VEBO 
Ic 
icp 
IB 
Pc 
Tj 
Tstg 

Ta:25°C 
1CBO 
1EBO 
hFE(1) 
hFE(2) 
fr 
VcE(sat) 
VBE(sat) 
V(BR)CBO 
V(BR)CEO 
V(BR)EBO 
tr 

Tc=25°C 

VcB=250V,IE=0 
VEB=5V,Ic=O 
VcE=1V,Ic=1A 
VcE=1V,Ic=5A 
VcE=10V,Ic=0.5A 
Ic=5A,IB:0.5A 
Ic=5A,IB=0.5A 
Ic=1mA,IE=O 
Ic=1mA,RBE=oo 
IE=1mA,Ic=O 
At specified test 
circuit,Ic=5A, 
IB1=-IB2=-0.5A 

Case Outline 2010A 
(unit:mm) 

400 
200 

6 
7 

12 
4 

50 
150 

-55 to +150 

min typ 

15 
10 
10 40 

400 
200 

6 

unit 
v 
v 
v 
A 
A 
A 
w 

OC 
OC 

max unit 
100 uA 
100 uA 

50 
MHz 

0.8 v 
1.5 v 

v 
v 
v 

0.3 us 

2.7 

~
~ 

I 

' 

~G~ 1k 
:J/ 1--- 18·0 ----i E: Emitter 

C: Collector 
JEDEC: T0-220AB 
EIAJ : SC-46 

B:Base 

3095KI/D064KI,TS No.1609-1/2 
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0.1 L=200µH 
Single pulse 

10 2 J 57100 

Collector to Emitter Voltage,VcE - V 



2009 

NPN Epitaxial Planar 
Silicon Transistor 

Very High-Definition CRT Display Video 
Output Applications 

®1756 

Applications 
• Very high-definition CRT display. 

Video output driver. 
Wide-band amp. 

Features 
• High fT. fT typ:2,0GHz • 
• High current. Ic=500mA 

Absolute Max~ Ratings at 
Collector to Base Voltage 

Ta=25°C 
VCBO 

Collector to Emitter Voltage VCEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Collector Dissipation Pc 

Junction Temperature Tj 
Storage Temperature Tstg 

unit 
30 v 
20 v 

3 v 
500 mA 

1000 mA 
Ta=25°C 1.2 w 
Tc:25°C 5 w 

150 OC 
-55 to +150 OC 

Electrical Characteristics at Ta=25°C min typ max unit 
Collector Cutoff Current IcBo VcB=20V,IE=O 
Emitter Cutoff Current IEB? VEB=2V 
DC Current Gain hFE 1) VcE=5V,Ic=50mA 

hFE(2) VcE=5V,Ic=500mA 
Gain Bandwidth Product fT VcE=5V,Ic=100mA 
C-E Saturation Voltage VcE(sat) Ic=300mA,IB=30mA 
B-E Saturation Voltage VBE(sat) Ic=300mA,IB=30mA 
C-B Breakdown Voltage V(BR)CBO Ic=10uA,IE=O 
C-E Breakdown Voltage V(BR)CEO Ic=1mA,RBE=oo 
E-B Breakdown Voltage V(BR)EBO IE=1 OOuA, le= 00 
Output Capacitance 0 ob VcB=10V,f:1MHz 
Reverse Transfer Capacitance 0 re VcB=10V,f=1MHz 

• The 2SC3595 is classified by 50mA hFE as follows: 

\40 c 80 I 60 D 120 I 100 E 200 I 
Case Outline 2009 
(unit:mm) 

JEOE:C: T0-126 

40 
20 

30 
20 
3 

0.1 
5.0 
200 

2.0 
0.25 0.6 
0.92 1. 2 

6.0 
4.6 

B: Base 
C: Collector 
E: Emitter 

uA 
uA 

GHz 
v 
v 
v 
v 
v 

pF 
pF 

3145HY,'l'S No.1756-1/3 
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2009 

NPN/PNP Epitaxial Planar 
Si Ii con Transistor 

Very High-Definition CRT Display Video 
Output Applications 

®1761 

Applications 
• Very high-definition CRT display • 
• Video output • 
• Color TV chroma output • 
• Wide-band amp. 

Features 
High fT. fT typ:700MHz • 

• Small reverse transfer capacitance and excellent HF response 
cre:1.8pF(NPN), 2.3pF(PNP) • 

• Complementary PNP and NPN types • 
• Adoption of FBET process. 

( ): 2SA1402 
Absolute Haxi.8111 Ratings at Ta=25°C 

Collector to Base Voltage VcBo (-)80 
Collector to Emitter Voltage VCEO (-)60 
Emitter to Base Voltage VEBO (-)4 
Collector Current Ic (-)300 
Peak Collector Current icp (-)600 
Collector Dissipation Pc Ta=25°C 1.2 

Tc:25°C 8 
Junction Temperature T 150 
Storage Temperature T~tg -55 to +150 

unit 
v 
v 
v 

mA 
mA 
w 
w 

OC 
OC 

Electrical Characteristics at Ta=25°C min typ max unit 
Collector Cutoff Current 1CBO V CB=(-)60V ,IE=O 
Emitter Cutoff Current 1EBO VEB={-)2V,Ic=O 
DC Current Gain hFE(1)* v CE=(-} 1 ov. Ic=C-J50mA 

hFE(2) VcE=(-}10V,Ic=(-)250mA 
Gain Bandwidth Product fT VcE={-)10V,Ic=(-)100mA 
C-E Saturation Voltage VcE(sat) Ic=(-)100mA,IB=(-)10mA 

* The 2SA1402/2SC3596 are classified by 50mA hFE as follows: 
I 40 c 80 I 60 D 120 I 
1100 E 200 I 160 F 320 I Case Outline 2009 

(unit: mm) 

JEDEC: T0-126 

40 
20 

(-)0.1 
(-) 1.0 

320 

700 
0.6 

(-0.8) 

B: Base 
C: Collector 
E: Emitter 

uA 
uA 

MHz 
v 
v 

2225MY,TS No.1761-1/4 

624 



B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Output Capacitance 

2SC3596/ 2SA 1402 

min 
VBE(sat) Ic=(-)100mA,IB=(-)10mA 
v(BR)CBO Ic=(-)10uA,IE=0 (-)80 
v(BR)CEO Ic=(-)1mA,RBE=CO (-)60 
v(BR)EBO IE=(-)100uA,Ic=O (-)4 
cob VcB=(-)30V,f=1MHz 

Reverse Transfer Capacitance ere VcB=(-)30V,f=1MHz 

Ic - VCE 
28_93596 

-Q.4mA 

-0.2mA 

typ max 
(-)1.0 

2.3 
(3.0) 
1.8 

( 2. 3) 

Q.2mA 

unit 
v 
v 
v 
v 

pF 
pF 
pF 
pF 

-4 -12 -11 -10 
O•t-~~ ....... ~~~~~...i..~~--"I~=....;;O___, 

4 ' 12 Ml 20 
Collector to Emitter Voltage,VcE - V 

~ - VBE 
2SA 1402 

7 
vcE=-1ov 

~ 

j ~ 

" 0 ().2 0.4 Cl.I QI 1.0 1.2 

rz:i 

.c"'MD 
r:: .... 
OS 

0 
..., 
r:: ., 
'­'­::s 
u 
u 
.:I IO 

' 

Base to Emitter Voltage,VBE - V 

hFE'. - Ic 
2SM402 
VcE= IOV 

' [\ 

- -IO • ICll -
.Collector Current, Ic - mA 

HUii) 

..., 
~ .., 
'­
'-a .., 
... 
0 
~ ICD ... ., .... 
c: ~ 
u 

0 

rz:i 
,,!'lttl 
r:: .... 
OS 

0 
_., 
r:: ., 
'­
S.. 
::s 
u 
u 
Q Ill 

' 

Collector to Emitter Voltage,VcE - V 

Ic - Va E 
2SC3596 
VcE= IOV 

j 
-u °" 0.6. 0.1 1.0 1.2 
Base to Emitter Voltage,VBE - V 

hFE - IC 
2SC3596 
VcE=ICN 

~ 

~ 
l\ 

' 'f Ill .1111 ~ •CID 
Collector Current,Ic - mA 
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2SC3596/2SA1402 

! 

~ 
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vc~=-1ov 

I-""" J...-1 ·~ 

v ' I/ ~-.., 

-IO 1111 -
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2SAl402 
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I ~1--t--k::::---t--+--t-t--t-----t--t-t--t--; 
.g .............. 
C!. 
• 
~ ... ... 
f;I 
~ 
0 

... 
~1~t-+-+----+--+--+-+-~--......... -t-~~~ ... 
c5 

f 
() 

-10 
Collector to Base Voltage,YcB - V 

ere - Vee 
2SAl402 
f= IMHz 

;IOl-f"""""'"-..,..--+-+---ii--+-+-~-+--t---t--t--t 
~ I """'-
+> ... 
f;I 
~ 
0 

" ~ 
Ill 

!ii 
t: llJ 1-+-+--+-+--+-+-+--+--+--+-+-I 
• 
i ·~ ....... .....L..--+--.11--....... -+-.....,---+ ..... lr--r-+~ di -1.0 -10 -IOI> 

Collector to Base Voltage,YcB - V 

VeE( sat) - ~-
§ > 2SAl4021 
:j 1 ~~/le~ 10 
f ~-1.0t-+-+---+-+--+-+-+---+--+'--'~~-+--t 
E : 
r'1 r.l L 
£.>o z GI • 
+>GI 
... :f ~ 
i~ 
.8~ ~ 
" -o.it--t-+---+-+~+-+-+---+-+--+-+--1 
.8 ./" 
() 
GI 
r-i 
r-i 
0 

0 

• -10 • -1111 --Collector Current,Ic - mA 
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fr - IC 
2SC3596 
VIE= fOV 

lo-I 

~ ~ 
y \ 

y 
v 

IO ICll 
. Collector Current,Ic - mA 

cob - Vee 
2SC3596 
r= 1MHz 

I IOl-+-+---+--+--+-++---+--+--+-i--1 
.D 
0 
C!. 
• 
~ ... ... 
f;I 
~ 

0 

... 

I....._ 

~ i.o--+----+--+--+--+--+----+--+--+--+--i ... 
c5 

f 
() 

1.0 10 
Collector to Base·Voltage,YcB - V 

ere - Vee 
2SC3596 
f= 1Mttz 

;iot-+-+----+--+--+-~-+----+--t--+-~-i 
() 

!ii ... ... 
f;I 
~ 

0 

" ~ 
a t: l.O -------+--+-+--+----+--+--+-+--! 
GI 
Ill 

~ •~ ....... ...-• .._--.......... --.1r-....... ~,o---.-....1r-~,1r-._...l(ll) 
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vc~sat) - Ic 
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2SC3596/2SA1402 
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minus sign 
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2009 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

Very High-Definition CRT Display Video 
Output Applications 

®1762 

Applications 
• Very high-definition CRT display • 
• Video output • 
• Color TV chroma output • 
• Wide-band amp. 

Features 

( 

• High fT. fT typ:800MHz • 
• Small reverse transfer capacitance and excellent HF response 

cre:2.9pF(NPN), 4.6pF(PNP) • 
• Complementary PNP and NPN types • 
• Adoption of FBET process. 

): 2SA1403 
Absolute Maxilaul Ratings at Ta=25°C 

Collector to Base Voltage VcBo (-)80 
Collector to Emitter Voltage VCEO (-)60 
Emitter to Base Voltage VEBO (-)4 
Collector Current Ic (-)500 
Peak Collector Current icp (-)1 
Collector Dissipation Pc Ta=25°C 1.2 

Tc=25°C 10 
Junction Temperature T. 150 
Storage Temperature T~tg -55 to +150 

Electrical Characteristics at Ta=25°C min 
Collector Cutoff Current IcBO VcB=(-)60V,IE=O 
Emitter Cutoff Current IEBO VEB=(-)2V,Ic=O 
DC Current Gain hFE(1)* VcE=(-)10V,Ic=(-)50mA 40 

hFE(2) VcE=(-)10V,Ic=C-)400mA 20 
Gain Bandwidth Product 
C-E Saturation Voltage 

fT VcE=(-)10V,Ic=(-)100mA 
VcE(sat) Ic=C-)100mA,I8=(-)10mA 

• The 2SA1403/2SC3597 are classified by 50mA hFE as follows: 
I 40 c 80 I 60 D 120 I 
I 100 E 200 I 160 F 320 I Case Outline 2009 

(unit: mm) 

JEDEC: T0-126 

unit 
v 
v 
v 

mA 
A 
w 
w 

OC 
OC 

typ max 
(-)0.1 
(-)1.0 

320 

800 
0.6 

(-0.8) 

B: Base 
C: Collector 
E: Emitter 

unit 
uA 
uA 

MHz 
v 
v 

2225MY,TS No.1762-1/4 
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B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Output Capacitance 

.2SC3597/2SA1403 

min 
VBE(sat) Ic=C-)100mA,IB=(-)10mA 
v(BR)CBO Ic=(-)10uA,IE=O (-)80 
v(BR)CEO Ic=C-)1mA,RBE=CD (-)60 
v(BR)EBO IE=(-)100uA,Ic=O (-)4 
cob VcB=(-)30V,f=1MHz 

Reverse Transfer Capacitance ere VcB=(-)30V,f=1MHz 

-0.2mA 

":i 
I llO 

Ht.> 

-:::; 120 

f 
"' 8 10 

"' 0 .., 
() 
GI .CO ..... ..... 
0 

t,) 

0 

le - VCE 
2SCJ597 

....d 

~ 
~ 
V' 
v 

typ max 
(-)1.0 

3.4 
(5.2) 
2.9 

(4.6) 

'·~-
1·~" 

1.4m/>. 

,:2m/>. 
i.omA 
1.Bm/>. 

b.anA 
6:4mA 
b.2mA 

Is=O rs=o 
0'0~~~_-!-4~~--~.~~--,~2~~-~,~.~----~ 0 4 •I 12 16 20 

It.> 
H .., 
s: 

AO) 

GI "' . . "' -a 
"' 0 -.., 
~ ..... ..... -
0 
t,) 

:m 

:m 

laJ 

0 

Collector to Emitter Voltage,Vcg - V 

le - VBE 
2SA 1403 
VcE=-ICJll 

~ 

7 
7 

0 -0.2 -0.4 -0.6 -0.8 -1.0 -1.2 
Base to Emitter Voltage,VBE - V 

Ill 
~""ltlJ 

i 
".;1 
0 .., 
s: 
GI 

"' "' a 
g 10 

! 

hF E - IC 
2SAl403 
VCE=-1ov 

" ~ ' ~ 
-10 -•CD I 

Collector Current,Ic - mA 

Collector to Emitter V-0ltage,Vcg - V 

t,) 
H .., 
s: 
GI 

"' "' a 
"' 0 .., 
() 
GI ..... ..... 
8 

1111 

olCX> 

JUI 

200 

100 

0 

IC - VBE 
2SC3597 
Vcp;= IOV. 

_) 
o 0.2 o.i. o.e o.e 1.0 1.z 

Ill 
~""Ill) 

s: .... 
~ 
-:::; 
GI c a 
g IO 

l 

Base to Emitter Voltage,VBE - V 

hFE - Ic 
2SC3597 
Ve!':= IOV 

' IS 
1\ 

10 IOJ ~ 1o:x> 
Collector Current,Ic - mA 

unit 
v 
v 
v 
v 

pF 
pF 
pF 
pF 
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2SC3597/2SA1403 

N a:: 
::r; 
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2SA 1403 
Vci;:=-IOV 
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..... .., 
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'O .... 
): 

-
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g ~ 
i'Of--+-+---f--f:::O..-lo:::....._~~~f---!---f---!~--1 

c 
ca .., 
..... 
Cl 
ca 
Q, 
ca 

0 .., 
a1.o-t--+---t--+--+--+--t---+-!--+--+--t .., 
.s ~ .,.........,_....._ _ _,..__,,__-i.-_.,._,_ _ _,,_.,__..._.,._. 

-1.0 -10 -l(X) 

Collector to Base Voltage,VcB - V 

ere - Vcs 
a> rz. 2SA 1403 
g o. >--+--+---+-f---+--+-+---+-VcE=-1ov !J I 

.... Q) 

Cl" N 
~a N 
~ 101--t-+--+--T'~~t:-'i-...f--t---t---t--+-+-1 

" .e ., 
fa 
" E-< 

Q) ., 
" 

N 

: 1.01---1--+---+--+-+-+--+---+---!-+--+--t 
Q) 
I'; 

-1.0 :r -10 -1111 
Collector to Base Voltage,VcB - V 

c:.. VcE(sat) - Ic 
~ I -'°;:_~+---_;-1----:_-_;-_..::._..::.:_""_"""_'"";_-_;-_-_~+-~-2-SA~l 4-0~3--. 
f :;- ~-+--<f----+---1--+--1-+-- re/ rs= 10 

E :l 
~~ 
"~ 
Q) -
.., Q) ~.01---+--+---1---+--+--+--l---+--+--I 

!::: ~ a.., 
rz:r .... 
0 {;. .., 
" 0 .., 
Cl 
Q) .... .... 
0 

0 

-0. I 

~ 
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-10 -IQ) 

Collector Current,Ic - mA 

N a:: 
::r; 

I 

fr - IC 
2SC3597 
VCE= IOV 

E-<IOJ) 
..... 
..; 
Cl ::s e ... 
.c .., 
~ 
): 

IL 
v 

~ 
V'1 

-
k:::J ~ 

ll 
]m \I 
c .... 
~ 

.&> 
0 
() 

~ 10 1111 
Collector Current,Ic - mA 

cob - Vee 
2SC3597 

.--+--+---+--<f---+--+--+--+--l f = I MHz 

;~t--t-""'o::::--t--t-+-+--t---t---t-+--+-, 
g -t--.... 
ca .., 
.... 
Cl ca 
Q, 
ca 

0 .., 
::s 

-
.fr 1.0 t--t--+---+--+--+--+--+---+---+--+--+--1 

5 
'> 1..0 10 ICD 
Collector to Base Voltage,Vca - V 

ere -Vee 
2SC3597 

:t--+--+---+---!--+--t--+---+-+f=IMHz 

•.O-t--t---+--+-t--+--+---+--+--+--+--1 

1.0 10 IQ) 

Collector to Base Voltage,Vc8 - V 

\lcE(satl - Ic 
2SC3597 
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.L 

IL 

.L. v 
I 

L ......., 

K! IOO . IOD 
Collector Current,Ic - mA 



2SC3597/2SA1403 

A S 0 

11ci 
281' 1403, 2SC3597 

ll--11c lx ~ ...... ~~ 
ilit<m 

u 
H 

.... 
c: 
Gl 

"' "' 8 lal 

"' 0 .... 
() 
G) 
H 
H 
0 
u 

10 

DC para.t1on ~/ 
Tc==25"C ~Q¢'5' 

~ ~ r; 

For PNP, minus sign is omitted , -y "T , 
IO ICll 

Collector to Emitter Voltage,VcE - V 

Pc - Ta 
2Sl\1403,2SC359/ 

160 
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NPN/PNP Epitaxial Planar 
Si.licon Transistors 

Very High-Definition CRT Display Video 
Output Applications 

®1763 

Applicationa 
• Very high-definition CRT display • 
• Video output • 
• Color TV chroma output • 
• Wide-band amp. 

Features 
High fT. fT typ:500MHz. 
High breakdown voltage. VcEo~120V 
Small reverse transfer capacitance and excellent HF response 
cre=1.6pF(NPN), 2.1pF(PNP). 
Complementary PNP and NPN types. 
Adoption of FBET process. 

( ): 2SA1404 
Absolute Haximua Ratings at Ta=25°C 

Collector to Base Voltage VcBo (-)120 
Collector to Emitter Voltage VcEO (-)120 
Emitter to Base Voltage VEBO (-)4 
Collector Current Ic (-)200 
Peak Collector Current icp (-)400 
Collector Dissipation Pc Ta=25°C 1.2 

Tc=25°C 8 
Junction Temperature Tj 150 
Storage Temperature Tstg -55 to +150 

Electrical Characteristics at Ta=25°C min 
Collector Cutoff Current 1CBO VcB=(-)80V,IE=O 
Emitter Cutoff Current 1EBO VEB=(-)2V,Ic=O 
DC Current Gain hFE{1)* VcE=(-)10V,Ic=<-)10mA 40 

20 hFE(2) VcE=(-)10V,Ic=C-)150mA 
Gain Bandwidth Product fT VcE=(-)10V,Ic=(-)50mA 

VcE(sat) Ic=(-)50mA,I B=(-)5mA C-E Saturation Voltage 

• The 2SA1404/2SC3598 are classified by 10mA hFE as follows: 
~ c so I 60 D12c5l 
\100 E 200 \ 160 F 320] Case Outline 2009 

(unit: mm) 

JEDEC: T0-126 

unit 
v 
v 
v 

mA 
mA 
w 
w 

OC 
OC 

typ max 
(-)0.1 
(-) 1.0 

320 

500 
0.6 

(-0.8) 

B: Base 
C: Collector 
E: Emitter 

2225MY,TS No.1763-1/4 
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unit 
uA 
uA 

MHz 
v 
v 



2SC3598/2SA1404 

B-E Saturation·Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Output Capacitance 

min 
VBE(sat) Ic=(-)50mA,IB=(-)5mA 
v(BR)CBO Ic=(-)10uA,IE=O (-)t20 
v(BR)CEO Ic=(-)1mA,RBE=CD (-)120 
v(BR)EBO IE=(-)100uA,Ic=O (-)4 
cob VcB=(-)30V,f=1MHz 

typ max 
(-)1.0 

2.0 
( 2. 7) 
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( 2.1) 
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2SC3598/2SA1404 
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2009 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

Very High-Definition CRT Display Video 
Output Applications 

®1764 

Applicati.ons 
• Very high-definition CRT display • 
• Video output • 
• Color TV chroma output • 
• Wide-band amp. 

Features 

( 

High fT. fT typ=500MHz. 
High breakdown voltage. VcEo~120V 
Small reverse transfer capacitance and excellent HF response 
cre:2.5pF(NPN), 3.8pF(PNP). 
Complementary PNP and NPN type. 
Adoption of FBET process. 

): 2SA1405 
Absolute Max:Ulla Ratings at Ta=25°C 

Collector to Base Voltage VcBo (-)120 
Collector to Emitter Voltage VCEO (-) 120 
Emitter to Base Voltage VEBO (-)4 
Collector Current Ic (-)300 
Peak Collector Current icp (-)600 
Collector Dissipation Pc Ta=25°C 1.2 

Tc=25°C 8 
Junction Temperature T. 150 
Storage Temperature T~tg -55 to +150 

Electrical Cbaracteri.stics at Ta=25°C min 
Collector Cutoff Current IcBO VcB=(-)80V,IE=O 
Emitter Cutoff Current !EBO VEB=(-)2V,Ic=O 
DC Current Gain hFE(1)* VcE=(-)10V,Ic=C-)50mA 40 

hFE(2) VcE=(-)10V,Ic=(-)250mA 20 
fT VcE=(-)10V,Ic=(-)50mA 
VcE(sat) Ic=(-)70mA,IB=(-)7mA 

Gain Bandwidth Product 
C-E Saturation Voltage 

• The 2SA1405/2SC3599 are classified by 50mA hFE as follows: 
I 40 c 80 I 60 D 120! 
[ic)LE 200 I 160 F 320 I Caae OUtline 2009 

(unit:mm) 

JEDEC: T0-126 

unit 
v 
v 
v 

mA 
mA 
w 
w 

OC 
OC 

typ max 
(-)0.1 
(-) 1.0 

320 

500 
o.6 

(-0.8) 

B: Base 
C: Collector 
E: Emitter 

unit 
uA 
uA 

MHz 
v 
v 

2225MY,TS No.1764-1/4 
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2SC3599f2SA1405 

B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Output Capacitance 

min 

VBE(sat) Ic=(-)70mA,IB=(-)7mA 
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v(BR)CEO Ic=(-)1mA,RBE=CD (-)120 
v(BR)EBO IE=(-)100uA,Ic=O (-)4 
cob VcB=(-)30V,f:1MHz 

Reverse Transfer Capacitance ere VcB=(-)30V,f:1MHz 
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'3 ~ T o.2mA +--
u o~o~"-_-4..__... ___ e,.__._1 ___ ,-~-I~a--~~~~.___J_ __ ~20· 

Collector to Emitter Voltage,VcE - V 

o'--....1..~"-....i..~1.-....1...~1..-....1........:;;rs~=...:;;o'--1 
0 4 8 12 16 20 
Collector to Emitter Voltage,VcE - V 

r C - VBE 
-350 

2SAl405 

~ -300 Vcr,=-101' 

., 
~ -200 
r.. 
~-LL 

! r.. 
a -1so 
r.. 
.s -100 
Cl ., 

..... '3 -so 
u 

0 

I 

7 i 
0 -0.2 -0., -0.6 -0.8 -1.0 -1.2 

""' ..c:r..10 0 

~ 
~ ., 
c 
Q) 
r.. 
r.. a 
u 
Q 1 

.. 

2 

0 
., 
s 
:r 

Base to Emitter Voltage,VBE - V 

hFE - re 
.2SA 1405 
VCE=- IOV 

Ji \ 
I 

:[ [l 
i 11 i1 

T I 

I 
1 

-10 5 • -1 T 3 00 
Collector Current,Ic - mA 

""!l 

350 

~ 300 

HU250 
., 
~ 200 
r.. r.. a 1so 
r.. 
.s 100 
Cl 
Q) 

..... 
~ 50 
u 

0 

re - VBE 
2SC3599 
VcE= \OV 

7_ 
0 0.2 0.4 0.6 0.8 1 .. 0 1.2 

""' ..c:r..10 

c ..... 

"' 0 ., 
c ., 
t a 
u 
Q 1 

0 

0 

7 
5 

Base to Emitter Voltage,VBE - V 

hFE - re 

1 /SC3599 
Vm= IOV 

I 
I 

± 
iS 

~ . t-~_JJ 
I ! j 

i I I ' I I 
I I 

I ' i I 

~~ ~ 1 T T"T 0 100 
Collector Current,Ic - mA 

unit 
v 
v 
v 
v 

pF 
pF 
pF 
pF 

637 



2SC3599/2SA1405 
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2009 
NPN/PNP Epitaxial Planar 

Silicon Transistors 

Very High-Definition CRT Display Video 
Output Applications 

®1765 

Applications 
• Very high-definition CRT display • 
• Video output • 
• Color TV chroma output • 
• Wide-band amp. 

Features 
High fT. f T typ:400MHz. 
High breakdown voltage. VcEof200V 
Small reverse transfer capacitance and excellent HF response 
ere: 1. 4pF( NPN); 1. 7pF( PNP). 
Complementary PNP and NPN types. 
Adoption of FBET process. 

( ): 2SA1406 
Absolute Haxi.llJa Ratings at Ta=25°C 

Collector to Base Voltage VcBo (-)200 
Collector to Emitter Voltage VCEO (-)200 
Emitter to Base Voltage VEBO (-)4 
Collector Current Ic (-)100 
Peak Collector Current icp (-)200 
Collector Dissipation Pc Ta=25°C 1.2 

Tc=25°C 7 
Junction Temperature ~~tg 

150 
Storage Temperature -55 to +150 

unit 
v 
v 
v 

mA 
mA 
w 
w 

OC 
OC 

Electrical Characteristics at Ta=25°C min typ max unit 
Collector Cutoff Current ICBO VcB=(-)150V,IE=0 
Emitter Cutoff Current IEBO VEs=(-)2V,Ic=O 
DC Current Gain hFE(1)* v cE=(-) 1 ov, Ic=(-)1 OmA 

hFE(2) VcE=(-)10V,Ic=(-)60mA 
Gain Bandwidth Product fT VcE=(-)30V,Ic=(-)30mA 

VcE(sat) Ic=(-)30mA,IB=(-)3mA C-E Saturation Voltage 

• The 2SA1406/2SC3600 are classified by 10mA hFE as follows: 
I 40 c 80 I 60 D 120 I 
I 100 E 200 I 160 F 320 I Case Outline 2009 

(unit:mm) 

JEDEC: T0-126 

40 
20 

(-) 0.1 
(-) 1.0 

320 

400 
0.6 

(-0.8) 

B: Base 
C: Collector 
E: Emitter 

uA 
uA 

MHz 
v 
v 

2225MY,TS No.1765-1/4 
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2SC3600/2SA1406 

B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Output Capacitance 

min 
VBE(sat) Ic=C-)30mA,IB=(-)3mA 
v(BR)CBO Ic=C-)10uA,IE=O (-)200 
v(BR)CEO Ic=C-)1mA,RBE=co (-)200 
v(BR)EBO IE=(-)100uA,Ic=O (-)4 
cob VcB=(-)30V,f=1MHz 

typ max 
(-)1.0 

1. 8 
(2.3) 

1. 4 
(1.7) 
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pF 
pF 
pF 
pF 
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2SC3600/2SA.1406 
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2009 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

Very High-Definition CRT Display Video 
Output Applications 

®1766 

Applications 
• Very high-definition CRT display • 
• Video output • 
• Color TV chroma output • 
• Wide-band amp. 

Features 
High fT. f T typ:400MHz. 
High breakdown voltage. VcEo~200V 
Small reverse transfer capacitance and excellent HF response 
cre=2.0pF(NPN), 2.5pF(PNP). 
Complementary PNP and NPN types. 
Adoption of FBET process. 

( ): 2SA1407 
Absolute Haxilmla Ratings at Ta=25°C 

Collector to Base Voltage VCBO (-)200 
Collector to Emitter Voltage VcEO (-)200 
Emitter to Base Voltage VEBO (-)4 
Collector Current Ic (-) 150 
Peak Collector Current icp (-)300 
Collector Dissipation Pc Ta=25°C 1. 2 

Tc=25°C 7 
Junction Temperature T. 150 
Storage Temperature T~tg -55 to +150 

unit 
v. 
v 
v 

mA 
mA 
w 
w 

OC 
OC 

Electrical Characteristics at Ta=25°C min typ max unit 
Collector Cutoff Current ICBO VcB=(-)150V,IE=O (-) 0.1 uA 
Emitter Cutoff Current IEBO VEB=(-)2V,Ic=0 (-) 1.0 uA 
DC Current Gain hFE( 1 )* VcE=(-)10V,Ic=C-)10mA 40 320 

hFE(2) VcE=(-)10V,Ic=(-)100mA 20 
Gain Bandwidth Product fT VcE=(-)30V ,Ic=(-)50mA 400 MHz 
C-E Saturation Voltage VcE(sat) Ic=(-)50mA,IB=(-)5mA 0.6 v 

(-0.8) v 
• The 2SA1407/2SC3601 are classified by 10mA hFE as follows: 
I 40 c 80 I 60 D 120 I 
I 100 E 200 I 160 F 320 I 

644 

Case Outline 2009 
(unit:mm) 

JEDEC: T0-126 
B: Base 
C: Collector 
E: Emitter 

2225MY,TS No.1766-1/2 



B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Output Capacitance 

2SC3601/2SA1407 

min 

VBE(sat) Ic=(-)50mA,IB=(-)5mA 
v(BR)CBO Ic=(-)10uA,IE=O (-)200 
v(BR)CEO 1c=(-)1mA,RBE=CX) (-)200 
v(BR)EBO IE=(-)100uA,Ic=0 (-)4 
c0 b VcB=(-)30V,f:1MHz 

Reverse Transfer Capacitance ere VcB=(-)30V,f=1MHz 

typ max 
(-) 1.0 

2.5 
(3.0) 
2.0 

(2.5) 

unit 
v 
v 
v 
v 

pF 
pF 
pF 
pF 
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2022 

NPN Triple Diffused Planar 
Silicon Transistor 

Very High-Definition CRT Display Horizontal 
Deflection Output Applications 

®1614A 

Features 
• High reliability (Adoption of HVP process) 

Fast speed. 
High breakdown voltage. 
Adoption of MBIT process. 

Asbolute HaxiBIDD Ratings at Ta=25°C 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 

VcBo 
VcEo 
VEBO 
Ic 
icp Peak Collector Current 

Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics 
Collector Cutoff Current 

Collector to Emitter 
Sustain Voltage 
Emitter Cutoff Current 
Collector to Emitter 
Saturation Voltage 
Base to Emitter 
Saturation Voltage 
DC Current Gain 
Storage Time 

Fall Time 

Switching Time Test Circuit 

PW=20us ~ Jl DCl! I "I, 

INPUT 
VR 

Pc 
Tj 
Tstg 

at Ta=25°C 
ICBO 
1CES 
VcEO(sus) 

1EBO 
VcE(sat) 

VBE(sat) 

fFE 
tstg 

tr 

RL 

-sv VcC:200V 

VcB=500V,IE=O 
VcE=900V,RBE=0 
Ic=100mA,IB=O 

VEB=5V,Ic=O 
Ic=4V,IB=0.8A 

Ic=4A,IB=0.8A 

VcE=5V,Ic=0.8A 
Ic=4A,IBA=0.8A, 
IB2=-1.6 
Ic=4A,IBA=0.8A, 
IB2=-1.6 

-55 

Case Outline 2022 
(unit:mm) 

to 

unit 
900 v 
500 v 

7 v 
7 A 

14 A 
80 w 

150 OC 
+150 OC 

min typ max 
10 

0.5 
500 

1 
2 

1.5 

8 
3.0 

0.1 0.2 

E: Emitter 
C: Collector 

nt:l [.Q.2._ B : Base :~.i,+-;,~· __J===fo'6~= 
' N SANYO : T03PB 

unit 
uA 
mA 
v 

mA 
v 

v 

us 

us 

3095KI/N174KI,TS No.1614-1/3 
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2SC3636 

Forward Bias A S 0 

251!0 2 3 57100 2 3 57IOOJ 

Collector to Emitter Voltage,VcE - V 

ioo~~~~~-r-Pc.:......,--T_a~~~~~~~ 

20 40 60 80 100 120 140 160 
Ambient Temperature;Ta - 0 c 
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Reverse Bias A S O 

\ 
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'\ 

rs2=-0'.5A 
L=2ooµH 
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10 100 IOOJ 
Collector to Emitter Voltage, VcE··- V 



2022 

NPN Triple Diffused Planar 
Silicon Transistor 

Very High-Definition CRT Display Horizontal 
Deflection Output Applications 

®1615A 

Features 
High reliability (Adoption of HVP process) 
Fast speed. 
High breakdown voltage. 
Adoption of MBIT process. 

Asbolute HaxilEa Ratings at Ta=25°C 
Collector to Base Voltage VCBO 
Collector to Emitter Voltage VCEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Collector Dissipation Pc 
Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current ICBO 

ICES 
Collector to Emitter VcEO(sus) 
Sustain Voltage 
Emitter Cutoff Current IEBO 
Collector to Emitter VcE(sat) 
Saturation Voltage 
Base to Emitter VBE(sat) 
Saturation Voltage 
DC Current Gain hFE 
Storage Time tstg 

Fall Time tf 

Switching Time Test Circuit 

PW• lOuo ~ OUTPUT 
_fl_DC~ 1"1. 

INPUT 
YR 

-SY VCC =200V 

Tc=25°C 

-55 

VcB=500V,IE=O 
VcE=900V,RBE=O 
Ic=100mA,IB=O 

VEB=5V,Ic=O 
Ic=5V,IB=1A 

Ic=5A,IB=1A 

VcE=5V,Ic=1A 
Ic=5A,IB1:1A, 
IB2=-2A 
Ic=5A,IB1=1A, 
IB2=-2A 

Case Outline 2022 
(unit:mm) 

20.01 

to 

unit 
900 v 
500 v 

1 v 
10 A 
20 A 
90 w 

150 OC 
+150 OC 

min typ max unit 
10 uA 

0.5 mA 
500 v 

1 mA 
2 v 

1.5 v 

8 
3.0 us 

0.1 0.2 us 

E: Emitter 

iljN Jd:'d'ct_ __ j==f'b:L~= ~; ~~~~ector 
SANYO : T03PB 

3095KI/N194KI,TS No.1615-1/3 
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2SC3637 
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Forward Bias A S 0 
~ 
3 

< 2 

I 10 
u 

H .., 
ll .. 
"' !: 

5 

3 
2 

6 0 

"' 0 .., 
0 .. ..... ..... 

5 
3 
2 

Reverse Bias A S 0 

~ 
\ 
[',.. 

b. 

80. I IR2=-0°7A 
L=2ooµHJ 

551 2•3 5 2 3 5 7 10 100 ICXX) 
Collector·to Emitter Voltage,VcE - V 
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2022 

NPN Triple Diffused Planar 
Silicon Transistor 

Very High-Definition CRT Display Horizontal 
Deflection Output Applications 

@1637A 

Features 
• High reliability (Adoption of HVP process) 

Fast speed • 
• High breakdown voltage • 
• Adoption of MBIT process. 

Aabolute llazimllll Ratings at Ta=25°C 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base-Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

VcBo 
VCEO 
VEBO 
Ic 
icp 
Pc 
Tj 
Tstg 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current 1CBO 

Collector to Emitter 
1CES 
VcEO(sus) 

Sustain Voltage 
Emitter Cutoff Current 1EBO 
Collector to Emitter VcE(sat) 
Saturation Voltage 
Base to Emitter VBE(sat) 
Saturation Voltage 
DC Current Gain hFE 
Storage Time tstg 

Fall Time tf 

Switching Time Test Circuit 

-55 

VcB=500V,IE=O 
VcE=900V,RBE=O 
Ic=100mA,IB=O 

VEB=5V,Ic=O 
Ic=7V,IB=1.4A 

Ic=7A,IB=1.4A 

VcE=5V,Ic=1.4A 
Ic=7A,1Br1.4A, 
IB2=-2. 
,Ic=7A,IHr1 .4A, 
IB2=-2. 

Case Outline 2022 
(unit:mm) 

20.01 

unit 
900 v 
500 v 

7 v 
15 A 
25 A 

100 w 
150 OC 

to +150 OC 

min typ max 
10 

0.5 
500 

1 
2 

1. 5 

8 
3.0 

0.1 0.2 

E: Emitter 
C: Collector 

'!UJH:It:::i' __J='ffib:L= 
~ SANYO : T03Fl3 

B: Base 

unit 
uA 
mA 
v 

mA 
v 

v 

us 

us 

3095KI/N194KI,TS No.1637-1/3 
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2022 

NPN Triple Diffused Planar 
Silicon Transistor 

Very High-Definition CRT Display Horizontal 
Deflections Output Applications 

®1626A 

Features 
High reliability (Adoption of HVP process) 
Fast speed. 
High breakdown voltage. 
Adoption of MBIT process. 

Asbolute Maltilaua Ratings at Ta=25°C 
Collector to Base Voltage VCBO 
Collector to Emitter Voltage VcEo 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Col1ector Dissipation Pc 
Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current 1CBO 

ICES 
Collector to Emitter VcEO(sus) 
Sustain Voltage 
Emitter Cutoff Current IEBO 
Collector to Emitter VcE(sat) 
Saturation Voltage 
Base to Emitter VBE(sat) 
Saturation Voltage 
DC Current Gain hFE 
Storage Time tstg 

.Fall Time tf 

Switching Time Test Circuit 

'PW:20US ~ _n_ OC~ lo/, RB 
OUTPUT 

INPUT 
VR 

RL 

VCC=200V 

Infinite heat sink 

-55 

VcB=800V,IE=O 
VcE=1200V,RBE=O 
Ic=100mA,IB=O 

VEB=5V,Ic=0 
Ic=4A,IB=0.8A 

Ic=4A,IB=0.8A 

VcE=5V,Ic=0.8A 
Ic=4A,I~r0.8A, 
IB2=-1. 
Ic=4A,I~ 1 =0.8A, 
IB2=-1. A 

Case Outline 2022 
(unit:mm) 

20.01 

to 

unit 
1200 v 
800 v 

7 v 
6 A 

12 A 
100 w 
150 OC 

+150 OC 

min typ max 
10 

0.5 
800 

1 
5 

1. 5 

8 
3.0 

0. 1 0.2 

E: Emitter 
c: Collector 

~ ~JHJ:tji: ___J==fo.6ltt= 
~ SANYO : T03PR 

B: Base 

unit 
uA 
mA 
v 

mA 
v 

v 

us 

us 

3095KI/N224KI,TS No.1626-1/3 
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re - VcE 

20mA 

IR o 
0 2 3 4 5 6 8 g 10 
Collector to Emitter Voltage,VCE - V 

:> 

I 10 
VCE(sat) - Ic 

_.., 

"' Ul 

7 Ic/Ie=5 

"' u 
:> 
(l) 
bl) 
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j 1.0 
rl 
0 
:> 

" 0 ..... _.., 

"' ... 
.3 0. ,. 
Cl) 

"' I 
u 

7 
s 
3 

2 

1 
7 
5 

rif_ 
'(ff 

Vh 
Ta=120°~ 4~V 

'2So'.1_7 

0.1 2 3 5 7 1.0 3 
Collector Current,Ic - A 

T 

5 10 

vrn=5V 

""' 7 t---+---+----+---+---l----t----+---+--+---+----+---i 

I 

~61---+----+----+----+----+----+----~l-.I--~~-+--+---+ 

+> s t---+---+----+---+---i----t----+-t-+---<--~----+---i 
~) oC:!v 1 1 
... 4 1---+---+----+--+---i---+ -L 

~ 3 11o/+-11J/,__+----+--< 
.S l"J I 
p rz ~-r----1---1 

:;Ji L _f r-T ----j-----f____, 
0 oL-J...~..J......cl./1:......J-...J......::Jjl..._,,£V _ __[___L__L~ 

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1. 2 
Base to Emitter Voltage, VBli' - V 

10 
SW.Time - IB2 

Ul 

" 7 
5 

(l) 3 a .... 
2 

~ 
r-----....tstg 

:>: 
"!. 1.0 
(l) 7 a .... 5 
[-< 

-~ ~:~~~~:~~:.t=.......~~~::_~~:t......~::~~~~~:~~:iz:_:~-< 
~ Ic=4A ~ _I /1 
~: 0 .1 lg I= Q. SA-+-----+---+---+-~---~t-yF--+ j __ ----1 

7 Vcc=2oov 
s R load - -+-----+---+---+-------+----+------< 

0.1 2 3 s -1.0 2 
Base Current,182 - A 

656 

2SC3642 

VcE=5V 

3t--+--+-----+--+----+--+--+-----+---+----+--+--i 

2i.-.r-0~.-1 ----+---+---~s_,.._1~.-o---......,___. __ _,__,._.~10 

Collector Current,Ic - A 

10 ~~~~~VB_E_(_sa_t~)_-~I_c~~~~~ 
~ 71--1--+----+--+---1--1--l1-----1--1c~/ __ 1Te_=_5__, 
.µ ,. 
Ul 

"' :>~ 31--+--+-----+--+----+--t----+-----+---l----+--+--i 

(l) 2t--+--+-----+--+----+--t----+-----+---l----+--+--i 
~ 
.µ 
rl 

g 1. o r----1-cra 
" 7 0 .... 
•-' 5 

'" ~ ... 
" •" 
"' (/) 2 

"' J, 

10 

Ul 
7 

" 5 

3 
(l) 

a .... 2 
[-< 

~ 1.0 
<ll.. 7 
Q> 
a 

0.1 

40°C 

25°G ~ 

2 3 5 1.0 
Collector Current,Ic - A 

SW.Time - Ic 

~ 3 ~ 
-~ 2 ~ 

10 

B 0.1 Vcc=2oov ~ tf / 
-~ 7 51B I =-2.5Is2=Ic __ --+1----+----+---+----< 
Cll 5 R _Load l l l 

Ul 

" 

Z-T 5'1'10 2 3 5 
Collector Current,Ic - A 

Sl•.Time - Tc 

0 

~ ts'Vs r--
(l) 2f----t1----+--+---+....--:.:.-.,......."T----t--+---t--t--+--1 
-~ 'vH 
':' 1. 0 t---+---+----+--+----f---+--+---+--+---+----+--i 

71---+--+- +--+--+---+-·-+--+---I---+--+---< 
51---+---+----+--+----f---+--+---+---1--------+--i 

31---<---+---+-----+---+--+1--1---+----+--ll--~---i 
21---+---t----t--t----l---+--+---+----+-=-t----t---f 

-~ t~I 
-;=; o. 1 f---+---t---+,,__-=,.._"°+-f--+-+- Ic = 4A- F. Lo ad 

:::: 7t--t----.i-=-+----+---+----+--+-Vcc=200·~ 
~ 51---+--t----+--+----l--+--+-IB I= O. SA 

J1--~~---~~---1--~~---I~B2_=~-~l_.6_A~. ~ 
-BO -40 0 40 BO 120 140 

Case Temperature, Tc - 0 c 
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0 
7 

3 
2 

Reverse Bias A S 0 

I\" 
\: 

)\ 
\:;" 
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2022 

NPN Triple Diffused Planar 
Silicon Transistor 

Very High-Definition CRT Display Horizontal 
Deflection Output Applications 

@1627A 

Features 
High reliability (Adoption of HVP process) 
Fast speed. 
High breakdown voltage. 
Adoption of MBIT process. 

Asbolute Maxillum Ratings at Ta=25°C 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 

VCBO 
VCEO 
VEBO 
Ic 
icp Peak Collector Current 

Collector Dissipation 
Junction Temper"ature 
Storage Temperature 

Electrical Characteristics 
Collector Cutoff Current 

Collector to Emitter 
Sustain Voltage 
Emitter Cutoff Current 
Collector to Emitter 
Saturation Voltage 
Base to Emitter 
Saturation Voltage 
DC Current Gain 
Storage Time 

Fall Time 

Switching Time Test Circuit 

PW=20.s ~ 
Jloc;i; '°'· 

INPUT 
YR 

-5V 

Pc 
Tj 
Tstg 

at Ta=25°C 
ICBO 
Icr:s 
VcEO(sus) 

IEBO 
VcE(sat) 

VBE(sat) 

hFE 
tstg 

tf 

OUTPUT 

RL 

VCC=200V 

VcB=800V,IE=O 
VcE=1200V,RBE=O 
Ic=100mA,IB=O 

VEB=5V,Ic=O 
Ic=6A,IB=1.2A 

Ic=6A,IB=1.2A 

-55 

Case Outline 2022 
(unit:mm) 

to 

1200 
800 

7 
8 

16 
140 
150 

+150 

min 

800 

8 

unit 
v 
v 
v 
A 
A 
w 

OC 
OC 

typ max 
10 

0.5 

5 

1. 5 

3.0 

0. 1 0.2 

E: Emitter 
C: Collector 

:i~dH:Ii::::lI' ___J=ffifil== 
~ SANYO : T03PB 

B: Base 

unit 
uA 
mA 
v 

mA 
v 

v 

us 

us 

3095KI/N224FI,TS No.1627-1/3 
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0.._ ....... ~ ....... _...~ ...... ~-----~ ..... -1s_-~o_._~. 
0 1 2 3 4 5 6 7 8 ll 10 
Collector to Emitter Voltage,VCE - V 

> VcE(sat) - Jc 
I 10~.,.-~-~~~~-r---.,.-.-~~~ 
......, 7 le/ IB = 5 -+--t--t---+---+---t--+--+--< 

~ 5•>--+-+---+--+----t---t-f---+---+--+-+---t 

ti 31>--+-+---+---+----t---t-~--+--+---+__,,~.,___. 
>u 2'>--+-+---+--+----t---t-t---+--+---+-~~ 

Q) j :f i. o >--+-+---+---+----t---t->---+---+---+rr.....,,.---t 

~ 7l---11--1'----+---1~-+--+-+--~-+--*1LJ'j_U.J+-~ 
g St--+--+---+---+----t---t---tt---+---+--~---...'V-t-+---t 

~ 3t--t--+---t---+---<---t-+---+--+-~.r-i+---+--t 

j 21-->--+--+---i,--r-t--,\o'G ~ 
~ Ta=12o'ct..J~ ;s 0.1 - 1 
~ ; J. 2 5 'C,,L.'--l---t+--+--+--1 

'f 5 0.1 2 3 5 7 1.0 3 ! 10 
u Collector Current,Ic - A 

< 
I 8 

u 
H 

~ 6 
Q) ... ... 
::I 
u 4 
... 
0 .... 
" Q) 
..... 2 
..... 
0 
u 

0 
0 0.2 0.4 0.6 0.8 1.0 1. 2 

Base to Emitter Voltage,VBE ~·v 

0 
Ill 7 
" 

SW. Time - Ia2 

± 
"'I i--t-. te tg 1 I 

~ 3f----l--+--+--+--f"'"""~"-b.-+-+---f-t--1 

~ 2f---+--+--+--+--+--+"~~+-----t-t--i 

I ~ ! 
~ 1. OFf-..:::...-..:!,--+--t-+--+---t-~--'t--t--1 
~ 7 )'--...rs;: ± 
~ ; I ~+-1-+z_,_L._,.i-+--; 
~ lc=6A J Ktf ../ J 
~ o. 1 lg I = I • 2A I I 
~ ~ Vcc=2oov· R load-+---+I-·-+---r-+-..., 

-0.1 2 3 5 7 -1.0 2 3 .s 7 -10 
Base Current,IB2 - A 

> 

..., 
«! ., 

100r--ir--r--...-.---.--.--,---,r--,--r-r-i 
vce:=sv 

7t--t--+---+--·T--t-t--r---i--i---r--r--, 

:.>--+--+---+--+--+-+-+-- -· t- - t--t--t--1 1 
2 

5 0 1 3 5 1.0 3 5 0 
Collector Current,Ic - A 

0 

7 

VBE(sat) - Ic 

lc/1s=5 

';;i 
~ 3 

>. 
Q) 2 
:f .... ..... 
gl.o 

Ill 

" 

7 

5 

r-
3 

2 
5 

Ta 40'C 

25'C 

~ :i 
0.1 3 5 LO 3 5 10 

Collector Current,Ir. - A 

SH.Time - Jc 

Collector Current,Ic 

SH.Time - Tc 

0 40 80 120 160 
Temperature,Tc - 0 c 
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Reverse Bias A S 0 Forward Bias A S O 
3 

2 Is2=-0.8A 

~ 
L=2ooµH 

0 
7 

(,) 

H.. 
3 ~ 

5 7 10 2 3 100 3 5 1000 
Collector to Emitter Voltage,VcE - V 

Pc - Ta 
160~-~----r----,.-----.---.--,----, 

:.. 
~140 ---+....."'.---+--+---t-----r--r-1-1 

0... .. 120 I--+---"-l"..,--+---t-----t---r-1-1 

~ 100 ~~ -+---+---+---+----i 

[ ~<9 
:~ eo >---+---+---t---"'N<9_,._. 

"" 60 ~ ~ -f-----t---
r.. K{Q.(-

.3 40 ~ 

~20 ~ 
80 ~ 

0 20 40 60 80 100 120 140 160 
Ambient Temperature,Ta - 0c 
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2022 

NPN Triple Diffused Planar 
Silicon Transistor 

Very High-Definition CRT Display Horizontal 
Deflection Output Applications 

®1628A 

Features 
• High reliability (Adoption of HVP process) 

Fast speed • 
• High breakdown voltage • 
• Adoption of MBIT process. 

Asbolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage VcBo 
Collector to Emitter Voltage VCEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Collector Dissipation Pc 
Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current ICBO 

ICES 
Collector to Emitter VCEO(sus) 
Sustain Voltage 
Emitter Cutoff Current 1EBO 
Collector to Emitter VcE(sat) 
Saturation Voltage 
Base to Emitter VBE(sat) 
Saturation Voltage 
DC Current Gain hFE 
Storage Time tstg 

Fall Time tf 

Switching Time Test Circuit 

PW: 20us ~ OUTPUT Jl DCl! l °I, 
0--

INPUT 

~ 
VR 

+ 
tJOu 

-SV VCC=200V 

Tc:25°C 

-55 

VcB=800V,IE=O 
VcE=1200V,RBE=0 
Ic=100mA,IB=O 

VEB=5V,Ic=O 
Ic=8A,IB:1.6A 

Ic=8A,IB=1.6A 

VcE=5V,Ic=1.6A 
Ic=8A,IB1=1.6A, 
IB2=-3.2A 
Ic=8A,IBf1.6A, 
Is2=-3.2 

Case Outline 2022 
(unit: mm) 

1200 
800 

7 
12 
25 

150 
150 

to +150 

min 

800 

8 

unit 
v 
v 
v 
A 
A 
w 

OC 
OC 

typ max 
10 

0.5 

1 
5 

1.5 

3.0 

0. 1 0.2 

E: Emitter 

~w. dHTi':=li.__ __ J===f~~= c: collector 
~.. __...__ l[L B: Base 

SANYO : TO 3PB 

unit 
uA 
mA 
v 

mA 
v 

v 

us 

us 

3095KI/N2?4KI,TS No.1628-1/3 
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o Ig=O 
0 1 2 3 4 5 6 7 8 9 10 

> 
Collector to Emitter Voltage,VCE - V 
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u 
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I 
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H 

.µ 
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8 6 1---+--t- --t 
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o 
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u 
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:l 
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E-o 
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Base to Emitter Voltage,VBE ~ V 

S1.-!.Time - IBZ 
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1. 2 

Collector Current,Ic - A 
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0 I 1 

~ _., 7 
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u 
H 

10 
Collector to Emitter 

Pr, - Ta 
~ 1eo~-~~----.~-1.---~~---,----, 

I 160 I---+---+-- -

u~ 
""~ 140 ""' -- --

~ 120 ~ 
11100 "'"l<,, ----+---+----1---i 
•rl I ¢ 

~ eo R.,"' 
~60 ~ 
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:> 
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• 2038 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

®1720 

Features 

High Voltage Switching, 
Predriver Applications 

• Adoption of FBET process • 
• High breakdown voltage (VcEo=160V) 
• Excellent linearity of hFE and small c0 b • 
• Fast switching speed • 
• Very small size making it easy to provide high-density, small-sized hybrid 

!C's 

( ): 2SA1415 
Absolute Haxilmla Ratings at Ta=25°C 

Collector to Base Voltage VcBo 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Colle.ctor Current ic 
Collector Dissipation Pcf1) 

(-)180 
(-)160 

(-)5 
(-) 140 
(-)200 

500 

unit 
v 
v 
v 

mA 
mA 
mW 

Pc(2) 
Tj 
Tstg 

Mounted on ceramic board (250mm" x O.Smm) 1.3 w 
OC Junction Temperature 

Storage Temperature 

Electrical Characteristics at Ta=25°C min 
Collector Cutoff Current IcBO VcB=(-)80V,IE=O 
Emitter Cutoff Current !EBO VEB=(-)4V,Ic=O 
DC Current Gain hFE• VcE=(-)5V,Ic=(-)10mA 100 
Gain Bandwidth Product fT VcE=(-)10V,Ic=(-)10mA 
OUtput Capacitance c0 b VcB=(-)10V,f=1MHz 

150 
-55 to +150 

typ max 
(-)100 
(-)100 

400 
150 
(4.0) 
3.0 

Oc 

unit 
nA 
nA 

MHz 
pF 

Collector to Emitter 
Saturation Voltage 
Turn-ON Time 

VcE(sat) Ic=(-)50mA,IB=(-)5mA ( -0. 14 )( -0 • 4) v 

at specified Test Circuit 
Storage Time n 

Fall Time n 

• The 2SA1415/2SC3645 are classified by 10mA hFE as follows: 
1100 R 200 I 140 s 280 I 200 T 400\ 

Case OUtline 2038 
Switching Tiae Test Circuit (unit:mm) 

OUT 

2k 

-2v 20V 

0.07 0.3 
0.1 us 
1. 5 us 
0.1 us 

Marking 

E: Emitter 
C: Collector 
B: Base 

SANYd: PCP 

2145MY,TS No.1720-1/3 
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fT - le 
2SA!415 

1 
~ IA- : ~ 
:1-100>---~l-+..o<~-+,,--l--+----+--.l--+--+--t~-"--1 
~ id -- ·-t- -j----+---lr-·-t---t--t---
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< ~ ' f •--+--Tl---+-- r-+---i ~ ., 
'O .... 
:. 

'O 

l l l 
" 2 111 
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" ':;; 10 
"' -1 0 3 5 7 -10 2 3 5 7 -100 

Collector Current,Ic - mA 

le - VeE 
2SC3645 

Ei 120 

I 

u100i--f~-fc"""''"'-f---l---l-­
H ., 
fil 80 .. 
r.. 
8 60 
r.. 
2 .\() 
<> ., 
rl 

c3 20 
t.> 

0 0 10 20 70 
v Collector to 

le - VBE 
11.()------.------------~ .. 

El 120 

.; 
c ., 
r.. 
r.. 
:3 

t.> 

r.. 
0 ., 
<> 
Q) 
rl 
rl 
0 

t.> 

"' ~ 
~-

" .... 
111 

"' ., 
c ., 
r.. 
r.. 
:3 

t.> 

t.> 
Q 

00 

60 

40 

20 --- ----

0 
0 0 0.4 1.0 

Base to Eci.tter v 

h FE - le 
10C0,--,--.--,---__,-,--,--,--,-~---.---.-~ 

7t--t- ---+---t-- -i -t--1·--·--t-+-· 
5>--1--~--•-+--+-+--+--+---+---+-l--t----i 

100 

10 

'1-t-- - -t--t-- - t--1 ----+--t---t-+-+--1 

f-+-t--- t---t---1--t--i--r-t---~f-""l\.t--+---i 

I j_ I I \ 
I I ' _I 

5 7 1.0 3 10 2 3 5 7 100 
Collector Current,Ic - mA 

fT - le 

2SC3645 
' v 1" 

<!"' l' ~ l\ .;1001---t---+l7~.L1L.j---f--j----j---j~-j-j---jll~y-j 
g / 
2 1 
"" ,f---t----+-·-·+-+--+--+--+--+-1--+---i 
~ ., 
'O . ... 
:. 
'O 

tii 
"' c .... lfcE= IOI/ 

~ 101.Lo--±-+---lso--o1!.-1~0---Jf--k--.s~*1-1~00-~2 

Collector Current,Ic - mA 

665 



2SC3645/2SA1415 

.. 
0 ... 
il .... .... 
0 
u 

Cob - VcB 
tOO 

7 
2SA1415 _ 
f=IMHz 

3 

2 

7 
t-,__ 

t--r---... 
....;.;; 

2 

- 7 - 100 -

2 
2SA1 415 

0 Ic/Is=IO_ 

7 

5 

2 ~ 

v v 
1 .!---
7 

5 

3 

2 
5 '-1.0 2 3 5 '-10 2 3 5 '-100 

Collector Curr~nt,Ic - mA 

VBE(sat) - Ic 
2SAl415 

7 Ic/Is= ID-

5 

2 

7 

!> 1-1. 0 3 -10 
Collector Current,Ic - mA 

Pc ~ Ta 

-100 

1.6 .----~-~------..--------

:II 

I 
u 1.3 

... _ 1.2 I---+---"<" 
s:: 
0 
:j 1.0 !---+--+-~-

! n 0.81---+--+--+-_,,, 

2SA1415/2SC3645 

n .... 
Q 0.61---+--+---+---+---"<" 
a o.s1--+-....._ 
'c; 0.41---+---.P~l .. 
:.::: 0.21---+--+--+--+-= ..... ~-+~ 
0 
u 

Ambient Temperature,Ta - 0 c 
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Cob ~ VCB 
100.------..---..--~----------~ 

2SC3645 
'::l_ 7·1----+--+----<-+---+---4---<- f = I MHz 

~ 311------+--+----<-+---+---4--+--+--+---J 

<!. 
• 2}----- -+--+-+--+--+---1--+--+--I 

~ 
... 10>----+--1---+-1--+----1--+--1----1----1 .... 
g 71---+--l---+-l--+---+-+--1--+--I 

~ 51----t---l---+-l--+---+-+--l--+--I 
u -1---t--t-... 
& ... 
c5 

I.Oto 3 5 7 10 2 3 5 7 100 

s:: I> 1. 

~. ... 
Cd~ ..... 
" Cd +> n 
Cd~ 

I'll ~ 
.. I> .. -..... 

0 

7 

2 ... :t 
El +> w .-t 
o~ o ... .1 

5 

Collector to Base Voltage,Vce - V 

VcE(sat) - Ic 
2SC3645 
Ic/Is=IO 

v 
~ .. 

0 ... 
Cl .. .... .... 
0 
u 25 5 1 5 7 1 u 0 00 ' 
• I> :t I 1 ... .... 
0 ... 
I> Cd 

n s:: ~ 
~ Ill 
... I> 
Cd .. 
.3 
~ 
~ 

0 

7 

5 

3 

2 

!:! 1.0 

~ 
0 ... 
i 3 

5 7 1.0 

Collector Current,Ic - mA 

VsE(sat) - le 
2SC3645 
Ic/Is=10-

10 
Collector Current,Ic - mA 

A S 0 

100 

2SA1415/2SC3645 

5 For PNP, minus sign is omitted. 
5710 2 3 57100 2 3 

Collector to Emitter Voltage,Vcg - V 



2SC3648 
2038 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

2SA1418 High Voltage Switching Applications 

®1788 

Applications 
• Color TV audio output, converter, inverter. 

Features 
• Adoption of FBET, MBIT processes. 

High breakdown voltage and large current capacity. 
Fast switching speed. 
Very small size making it easy to provide high-density, small-sized hybrid 
IC's. 

): 2SA1418 
Ta=25°C Absolute Maxi.mull Ratings at 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 

Junction Temperature 
Storage Temperature 

VCBO (-)180 
VCEO (-)160 
VEBO (-)6 
Ic (-)0.7 
icp (-)1.5 
Pc 500 
Pc Mounted on ceramio board (250mm2xo.8mm) 1.3 
Tj 150 
Tstg -55 to +150 

unit 
v 
v 
v 
A 
A 

mW 
w 

Oc 
OC 

Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

min typ max unit 
(-)0.1 uA 
(-)0.1 uA 

100 400 
90 

Gain Bandwidth Product 
C-E Saturation Voltage 

120 MHz 
0.12 o.4 

B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 

( -0. 2 )( -0. 5) 
VBE(sat) Ic=(-)250mA,IB=(-)25mA (-)0.85(-)1.2 
v(BR)CBO Ic=(-)10uA,IE=O (-)180 
v(BR)CEO Ic=(-)1mA,RBE=CD (-)160 
v(BR)EBO IE=(-)10uA,Ic=O (-)6 

• The 2SA1418/2SC3648 are classified by 100mA hFE as follows: 
1100 R 200 I 140 s 280 I 200 T 4ool 

Switching Time Test Circuit =t~~ine 203an::q1tH 
PW~ 20us IB1 

Jl DC~ I "I. --;;B 

"~ f' j.__l-n-,62 ~ . .,.,--. 
-~Y 

20Ig1 =-2ors2=rc=30011r, 
(For PNP, polarty is reversed.) 

Marking 
2SA1418:AD 
2SC36lt8: CD 

,=iJtr 
-1L 0., 
E: Emitter 
C: Collector 
B: Base 

SANYO: PCP 

2255HY,TS No.1788-1/3 
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v 
v 
v 
v 
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Output Capacitance cob 

Turn-ON Time ton 

Storage Time tstg 

Fall Time tr 

fo=O 

2SC3648/2SA1418 
min typ max 

VcB=(-)10V,f=1MHz 8 
( 11 ) 

at specified test circuit 50 
(60) 

" 1000 

" (900) 
" 60 

" (60) 

Ic - VeE 
800.---r-....--.--r---ir--r-r--r-..--, 

2SC3648 From top 
70010ClnA==~h'7T:-o--t---t--r--ii----r-r--i 

9C\'nA 
600 8Ci'nA-ill~H7"!'-

70mA 
500 6DnA 

4001---:,lr//hf---b....+---+...;;,;'F~~-+--I 
I 

300r--1~i--:J:::!===i===~\~()n~A.--~=r·~r--i 

I =O 

unit 
pF 
pF 
ns 
ns 
ns 
ns 
ns 
ns 

OloC...d::==±==±==:t::::=±==;:;::=====!:;=:=I:::::::::::! 
0 -200 -400 -600 -800 -1000 400 600 800 1000 

... 
0 ..., 
C) 
CD 
r-i 
r-i 
0 
u 

~ 

Collector to Emitter Voltage,VcE - mV 

! ': - VcE 
-eoo~-~-..--..---.---=..,.----.--.--, 

I 
-1. ()nAI 

-o.smA 

2SAl4\8 

Io==d o,_ __ ._ __ ..__ __ ..__ __ .___...__ __ ~__.,..---
o -10 -20 -30 -40 -50 -60 -70 -80 
Collector to Emitter Voltage,VcE - V 

Ic - VBE 
1000..-------r----"-r--"~-r----~ 

2SA 14 18/ 2SC3648 
VcE=sv I 

I 800 
u 

For PNP, minus sign is omitted•--+----1 . I 
H 

I 
~ 600t-----+---+---1---~,,_,_-+----t 
CD ... ... 
8 
... 
0 ..., 
C) 

4001----+---+---t--

~ 200t----+---+-­
ri 
0 
u 

o.._ __ _. ____ _.._ ____ l<C.__-'----'----" 
o 0.2 o.4 0.6 o.a 1.0 1.2 

Base to Emitter Voltage,VBE - V 
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to Emitter Voltage,VcE - mV 

re - VeE 
1000.---.----,.----.r---..----,---.-~--, 

2SC3468 

I 800 
u 

H 
..., 
c 
"' ... ... 
8 
... 
0 ..., 
Cl 
CD 
r-i 
r-i 
0 
u 

Q.5mA 

0~~.....,.10~_,,,20.,_---="30.,__.,.40.,_r_B=~so~0--~60~~,~o----eo 
Collector to Emitter Voltage,VcE - V 

VcE(sat) - le 
c > 10 .--~..-.--,,-.--'T..:...;;,"-T-,---T-;---;-;--r--, 
~ t 7 2SA\418/2SC3648-+-+--;-;--r-;-r---; 
~ ~ ~ Ic/ IEJ = 10L1--1.l_i--.l.+-+-_L+---r-r--r.-~-i 
3 ~ ..i For PNP, m~~us1 s1~n 1 1~ omitt~d.-t-1-;·--t 
+> Ol "'I I I 
ro ~ 71-+J~l-+~t-t-t-t--t--t--t--r-Tl-r--; 

~ >~ 1 .o 1---+-..._,l---+-t---+-+-t---r--r--r--r-r--i 
+> CD 71--l_,_.-<l---+-+-+-+-t--;-;--r--r-r--i 
:::: ~ a..., 
~Cl 
o> ..., 
... 
0 ..., 
C) 
CD 
r-i 
r-i 
0 
u 5 100 ·11000 

Collector Current,Ic - mA 
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1000r--r--r---r---.---.--h~F~E--~:..C..--.--r-.....-~-.,-, 
·n--t--t--t---ir-r-+-t-t--t--t-~J 2SA 14 18-1 
1111--+-+--+--+-+--+-+-+--+-+- Pulse---1 

-10 -100 -1000 2 
Collector Current,Ic - mA 

fr - Ic 
"I 2SA1418 

T I 

l 

I v'}_==sv.L T i 
: I ..,,,,,;;-1 T1ov~' 

7 k::: ~\.l 
.A' I 

"I 
I i I I 

I 
-

2 

0 
~ -10 -100 -1 000 

Collector Current,Ic - mA 

.... 
5. 21---+--+-+-+--+---+---+--t--t--t----i .... 
::s 
01.0.___.,.___,.__..._W--~-_.,,__.,_-+--...._~,_.-.1 

1.0 w 100 
Collector to Base Voltage,Vcs - V 

... 
0 .... 
0 .. .... 

AS 0 

~ Hourited on ceramic board 
0 0.01 (250mm2x0.8mm) 

For PNP, minus sign is omitted. 
-1 .0 10 100 

Collector to Emitter Voltage,VcE - v 

1000 

.... 
i:: .. ... ... ::s 
u 
u 
"" 1 

.,J 

?I 

2 

0 
.,J 

2SC3648-1 

1--t--;yse 4 

rs_~~ .., I - ,____, N' 0 ~·'IC ~ 
'"""" ~- ~ 

Tl 
± 

\ 1 -t 1 1 0 00 000 
Collector Current,Ic - mA 

fT - Ic 
2SC3648 

l f 

2~1--+-+---1---+-+-+--+-~--+-+--+--+---I 

i:: ..... 
~ oF~-.t--1~0--o-.i---.-..r-11~070-"""*-o--r--.1-1_,ooo 

Collector Current,Ic - mA 

Pc - Ta 
1.8..---...--..---..--.,---..---....,----.---.. 

I 1.61---1---t--+--+---t---t---t----t 

,,.u1.4 

§ 1. 21--___,-_,,,,_' ..... ... 
~ 1 .o I---+---+--...­

..... 
:l 0. II>--+--+--+-__.. 
..... 
"" 0.61---r--+--+--+-""' ... 
~ 0. ,r::=1=~~~ 
0 .. 
~ 0.2f---t-c-+--+--+-·""'~~--+-~ 
0 

0 00~-~2~0-~4~0--='=--='==---:-!-=---=1..,,.--"""'~1-'60 
Ambient 
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2038 

NPN Epitaxial Planar 
Silicon Transistor 

@1780 

Applications 

High hFE, Low Frequency, 
General-Purpose Amp Applications 

• LF amp, various drivers, muting circuit 

Features 
High DC current gain (hFE=800 to 3200) 
Low collector-to-emitter saturation voltage [VCE(sat)~0.5V] 
Large current capacity (Ic=1.2V) 
Very small size making it easy to provide high-density, small-sized hybrid 
IC 1s. 

Absolute Maximua Ratings at Ta=25°C 
Collector to Base Voltage VCBO 
Collector to Emitter Voltage VCEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Collector Dissipation Pc 

Junction Temperature 
Storage Temperature 
• Mounted on ceramic board 

Pc* 
Tj 
Tstg 

(250mm2xo.8mm) 
-55 to 

Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

Gain Bandwidth Product 
Output Capacitance 
Collector to Emitter 
Saturation Voltage 

at Ta=25°C 
1cBo 
IEBf 
hFE 1) 
hFE(2) 
fT 
cob 
VcE(sat) 

Vcs=20V,IE=O 
VEa=10V,Ic=O 
VcE=5V,Ic=500mA 
VcE=5V,Ic=10mA 
VcE=10V,Ic=50mA 
Vca=10V,f:1MHz 
Ic=500mA,IB=10mA 

Case Outline 2038 
(unit: mm) 

unit 
30 v 
25 v 
15 v 

1.2 A 
2 A 

500 mW 
1. 5 w 
150 OC 

+150 OC 

min typ max 
0. 1 
0. 1 

800 1500 3200 
600 

220 
17 

0. 12 0.5 

E: Emitter 
C: Collector 
B: Base 

SANYO: PCP 

unit 
uA 
uA 

MHz 
pF 
v 

2145KI,TS No.1780-1/3 
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2SC3650 

Base to Emitter 
Saturation Voltage 
Collector to Base 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage 
Emitter to Base 
Breakdown Voltage 

< 
6 

u 
H 

VBE(sat) 

V(BR)CBO 

V(BR)CEO 

V(BR)EBO 

Pulse 

r6 =o i 
0 1:-~-,'1'---....---~,2-----.1~6---=w 

Collector to Emitter Voltage,VCE - V 
Ic - VBE 

Ji--~.----~~~~~~ 0 .l 0.4 0.6 0.8 1.0 
Base to Emitter Voltage,VBE - V 

fT - IC 

Collector Current,Ic - mA 

Ic=500mA,IE=10mA 

Ic=10uA,IE=O 

Ic=1mA,IB=O 

IE=10uA,Ic=O 

Pulse I 
! 

min 

30 

25 

15 

!C - VcE 

' i 
I 

Ig=O 

typ max 
0.85 1.2 

04 06 08 10 
Collector to Emitter Volt~§e,VcE - V 

1cxro,.--~~--,-,.-h~F~E,-....-I~c,--,--,_,..-,-~......, 
v cs= sv_..._,,__.+--+-+-+-+--+-t-t--+---< 

"" "" ..c 
c: . .., 
"' "' ..,1<XX>l--L-i.--b~:£~::::j:::t==:c::+::±:~~~ 
§ 7!--, ---+--__,.__+--

'"' '"' :::J 
(.) 

(.) 
Cl 

100 
Collector Current,Ic 

cob - Vea 

ro.1001 J r I ! I '"i""'] 
• '[ 1----:1 I . . -g ~ --:------, -4-1-- I i 
"- i I i __Ji i_ 1' 

Q) 3 :::--+ I . L 

g 1 .:--r 1T ! , : ~ L ' : I ' ! : ! 

"i '1 --1.--~. -T ,i \- -: j"\ 
u I ! I 1 I I 

~ Mlr----~---r-l i I =:_f81 1 .., 1r·---1---------,-,-,- . 
6 ! : I I I I i 

1.0 --- 2 :i 5 7 di-- 2 J ~ 
Collector to Base Voltage,VcB - V 

unit 
v 

v 

v 

v 
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.., 
Cd 

"' r;; 
3 tJ 

> 
; 
bO 
Cd .., 

0.1 ..... 
0 
> 7 

Q 5 
0 .... .., 
Cd 
r... 

" .., 
Cd 

Cl) 

ti! 
0.013 

I 
tJ 

1.6 
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2SC3650 

"() 235 23 100023 

Collector Current,Ic - mA 

Pc - Ta 

Ambient Temperature,Ta - 0 c 

«: 
B 

I lOO ~:::+::+=+:~c-+-+--+--l.-~ 
tJ 

H .., 
Q 
Q) 
r... 
r... 
::> 
u roi1 --i--+---1--+--+-+--+--t-""<;:"~ 
r... 
0 .., 
C) 

7t--+-t----t---~~,---+--~--t--f"'l-r~ 

sl------+-+--t~-f~+-·-t-t-t~-,1"""~1 

~ 3 1 Pulse 1 
C: 2 Mounted on ceramic board 
u 1 0 ( 250mm2xo. 8mm) __L_l 5 

. 3 5 7 1.0 2 3 5 7 "() 2 3 

Collector to Emitter Voltage,VcF. - V 



2038 

NPN Epitaxial Planar 
Silicon Transistor 

®1779 

Applications 

High hFE, Low Frequency. 
General-Purpose Amp Applications 

• LF amp, various drivers, muting circuit 

Features 
• High DC current gain (hpE=500 to 2000) 

High breakdown voltage (VcEo~100V) 
• Low collector-to-emitter saturation voltage [VCE(sat)~0.5V] 

High VEBO (VEB0~15V) 
• Very small size making it easy to provide high-density, small-sized hybrid 

!C's. 

Absolute lfaI~ Ratings at Ta=25°C 
Collector to Base Voltage VcBo 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current le 
Peak Collector Current icp 
Collector Dissipation Pc 

120 
100 

15 
200 
300 
500 
1.3 
150 

-55 to +150 

unit 
v 
v 
v 

mA 
mA 
mW 
w 

Oc 
OC 

Junction Temperature 
Storage Temperature 
• Mounted on ceramic board 

Pc• 
Tj 
Tstg 

(250mm2xo.8mm) 

Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

Gain Bandwidth Product 
Output Capacitance 
Collector to Emitter 
Saturation Voltage 

Case OUtline 2038 
(unit: mm) 

min typ max 
0.1 
0.1 

500 1000 2000 
400 

150 
6.5 

0.15 0.5 

E: Emitter 
C: Collector 
B: Base 

SANYO: PCP 

unit 
uA 
uA 

MHz 
pF 
v 

2145KI,T8 No.1779-1/3 
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2SC3651 

l}ase to Emitter 
Saturation Voltage 
Collector to Base 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage 
Emitter to Base 
Breakdown Voltage 

Ei 
I II) 

u .... 

VBE(sat) 

V(BR)CBO 

V(BR)CEO 

V(BR)EBO 

Pulse 

Ig=O 
0 ~~~20,l,,-~--'~~,..-~~60.--~---,11)!:<-~-..;100 

Collector to Emitter Voltage,VcE - V 

Vce;=5v 

Ej 200,t----+----+----.+---.--+Pu~l_s_e~ 

.. 80 0 .... 
C) 
Q) ..... 'O ..... 
0 
u 

00 0.2 0.4 0.6 0.8 1.0 
Base to Emitter Voltage,v8E - V 

fT - re 
~ 1000 ~--;---;--,.~-,.-~~-'-r-,.--vc_E_=--;-10-v---, 

X t---+--+-+---+-+--+-+--+-- Pulse -

..!""' 5 

.... ''--+-+-+---+-+---+-+--+--+-+----I g, ~r-

"8 

~ ~ 
~ 100 l---+-k'..--+-+---+-+--+-+--+---+-+-----1 
:a 
~ 7t---+--+--+---+~t--+-+--+---+-+-----1 

~ 5+----+-+-+---+-+-----+-+--+---+-+----1 
c .... 
~ 3·~3~~5-*"--'-10-------.\2~3<--__,_5--.;-1-1~00-------;;2~~3-:--7!5 

Collector CUrrent,Ic - mA 

674 

min typ max unit 
Ic=100mA,IE=2mA o.85 1.2 

Ic=10uA,IE=O 120 

Ic=1mA,Is=O 100 

IE;::10uA,Ic;::0 15 

u 
...... .... 120 c 
Q) .. .. 
::> 
u II) .. 
0 .... 
C) 
Q) ..... ..... 
0 
u 

Ig=O 
0 0 0 2 04 0 6 08 10 

Collector to Emitter Voltage,VcE - V 

lzl 

VcE=5\T 
31---+----ll+--+-I-+--+-+--+---+--- Pulse -
2f--- Ta= 7 ~ oC --+--+----------+--+----+-------+---+-----< 

s:r.. '25'C ~ 
.;1ooof.-=::J-..i...:~;,,,,,:=1=+=t~~t-..~-t---+~ 
";;I 'ti--=~;:-:_:2r5 o..::C:__t-t"-'"=f=f"""t .... ~~t-+----1 
C!1 i- ~ 

~ '~ t 3,f--+--+---+---+-+----+---+---+-___,l.l..,..__.,.._._.____, ! 2f-----i--+---+----+----+------i--+---+-----~~~+------i 
Q 100>---!--+---+---+-+--+--+--+---+---1_.,_____, 

71----+---+-+---+-+-----+-+--+---+-+----i 
~ 

3 5-7100 2 5 

Collector Current,Ic - mA 

3~~~-.-~~-corb~--Vrc=B-.---r~~-· 
f-IMHz. 

1'\~ 
;10 ......... 
0 t---l 
~ 71---t-+---+--+""-l;r--...,__c-------f 1-t--+-+---r-----i 

.,.., 5-1---+-+--+--+----+I----.....____,"""'X---+-+--+----i 
~ ~ 
~ Jf---f--+---+-+--+--+-+-----+-+b,J-"'l'-...----i 
.... 
~ 21---1---+--+--+--+-----t-+-----+-+-+--; 
.... 
6 

1.0 1.0 2 3 5 7 10 2 3 5 7 100 

Collector to Base Voltage,VCB - V 

v 

v 

v 

v 



2SC3651 

... Vcu_sat) - re 
~ Ic/Is=SO 
~ lll--+--+-----+--+---+--+-Pu lse- --.---
"' 2!1----+-+-----1--1---+-+-+---t---I w 
0 

=-:..1~1--+--+-----+--+---+----+-+---t---< 
~ ''i----+-+-----1--+--+---l-+---t--­
~ S!ll---t--+---+----+---t-+--+----t--

~ 311--+--+----t--+---+---+-+--~--,-1..-r­
g 2·1--1--1------t--+---+--+-+17'-,.~-r---t 
::! v f 0.1 1-+-l---t-+--::~""'T--t----1r---1 
E 11----t---J=:;; ..... -t"=~-+j...--='"_-r-;--r---;--, .. --r-
1'1) 

~ 
I 3s 7 

0 10 2 3 ~ 7 1(1) 3 

Collector :Current_,Ic - mA 

Pc - Ta 
1.6 .---...--...--.--"'-.--=--r--.---.--, 

:s 
I 1~1----J----J---+---!---!---1---t---I 

~ 
.:., 1.2 

~ 1.0 I----+---+--.. 
"' ;J 0.8•1----+---+---T--.. ... 
~ O»l----+--+--+---t-~ 
s. 
0 
~ 0.4t---t----Jc-""'~ .. 
~ 021---+--+--+--+--"'"k;;::---t--"o( 
8 

0 .., .. .. 
i\!l 

s VBE(sat) - Ic 
Ic/Is=SO 3 
Pulse~:--

2 

7 

3 

2 

1 
7 

I--

s 

35 1 0 100 
Collector Current,Ic - mA 

1000 
A S 0 

< a 

C.J 
H 

si----
3 
2 

.;100 
c: 
"' s. 
s. 
:::s 

C.J 

s. 

3 
2 

.3 10 
C) 

"' ..... s 

lcp 

Ic max 

3 1 Pulse 

"""' 

..... 
0 

C.J ~Mounted on oeramio 
0 board (250mm2xo.8mm) 1. 

s1.ozl~10 

~\~-t-1 

0 h~ 
~o+-"'?o/ 'JS'e,,. L'I' 
~ "°oq 

~ 

3 100 
Collector to Emitter Voltage,VcE - V 
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®1682 

Use 

I 
2003A 

Switching Applications 
(with Bias Resistance) 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

• Switching circuit, inverter circuit, interface circuit, driver circuit 

Features 
• With bias resistor (R1=47kohm,R2=47kohm). 

( ): 2SA1420 
Absolute Haximlll Ratings at 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics 
Collector Cutoff Current 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Bandwidth Product 

Output Capacitance 

at Ta=25°C 
ICBO 
IcEO 
IEBO 
hFE 
fT 

cob 

-55 

VcB=(-)40V,IE=O 
VcE=(-)40V,IB=O 
VEB=(-)5V,Ic=O 
VcE=(-)5V,Ic=(-)5mA 
VcE=(-)10V,Ic=(-)5mA 

VcB=(-)10V,f=1MHz 

unit 
(-)50 v 
(-)50 v 
(-)10 v 

(-)100 mA 
(-)200 mA 

400 mW 
150 OC 

to +150 OC 

min typ max 
(-)0.1 
(-)0.5 

(-)30(-)53(-)80 
50 

250 
(200) 
3,7 

(5.5) 
Collector to Emitter VcE(sat) Ic=(-)5mA,IB=(-)0.25mA (-)0.1(-)0.3 
Saturation Voltage 
Collector to Base 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage 

Electrical Connection 

Base 
(input) 

Collector 
(output) 

Emitter 
(gnd) 

PNP 

v(BR)CBO Ic=(-)10uA,IE=O 

v(BR)CEO Ic=(-)100uA,RBE=co 

Collector 
(output) 

Emrtter 
(gnd) 

NPN 

Case Outline 2003A 
(unit:mm) 

JEDEC: T0-92 
EIAJ : SC-43 
SANYO: NP 

(-)50 

(-)50 

B. Base 
C. Collector 
E. Emitter 

unit 
uA 
uA 
uA 

MHz 

pF 

v 

v 

v 

N284KI/TS No.1682-1/2 
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2SC3653/2SA1420 

Input-OFF Voltage 
Input-ON Voltage 
Input Resistance 
Resistance Ratio 

VI(off) 
~l(on) 
R1/R2 

min typ max 
VcE=(-)5V,Ic=C-)100uA<-~.8(-~.1(-n.5 
VcE=(-) o. 2V, Ic(-) 5mA (-)1. 0(-)2. 5H5. 0 

32 47 62 
0.9 1.0 1.1 

unit 
v 
v 

kohm 

Sample Application Circuit 

> 

c: 

Input-ON voltage: 5V or more 

JL INP\11 

Input-OFF voltage: 0.8V or leas 

V1(on) - le 

IJCE==O. 2V 
t---+---+---+-+----1---+--+--RI: 47k 

R2 : 47k 

0 
~101---+----;----+-+--l--+--t---111--1------i 

>H 
; '1---+----;----+-+--l--+--t--Ht--l----i 

~ ... ... 
~ 3't---+---+-----+-- 7,':!oc,:7"lW'j----t---+--I 
~ ~~/ o(; 

}, 2 '1-""'-+--1----+----< 
~ oc, I 
go b\J For PNP, minus sij;n 
H 1.0 is omitted. 

5 1.0 3 5 ·' 10 2 3 5 
Collector CurrentJIC - mA 

hFE - le 
1000~--.-~~-r-.--.r----r--r-.-.--.r--. 

7f-l-+--+-+-t--f-ll----+--+--+VcE==5V 
RI : 47k 

t.i 51---+-+------11---1---+--+--T-+----Jt-s 
0
-;+---r R 2 : 4 7k 

'.d "'-/~tJ~100~c,~~~r:F-:"'f::fF-1:f:-1f------i~ ~ -,r--+--+--t--.«;_.;; 

~ ~ 
.., 100 H...-+-~----,,P'"~f"" ,.,. --+---+-+---+---+---+-----< 

~ 7 __ , 

"' ~ tJ 

tJ 
Q 2'f-lf--l--+--+-t--t--l-----+--+--+---+--l---1 

10 For~PNP, minus sign 1a omitted. 
5 7 1.0 2 3 5 7 10 2 3 5 7 100 2 

Collector Current,Ic - mA 

vcc 

OUTPUT 

For PNP, polarity is inverted. 
GND 

le - V1(off) 

VcE=5V 
1CXXJ t----+----+--~-+-~~ RI : 47k 

< R2: 47k 
~ 51-----+----+---+--+-11---+--+---i 

tJ 31-----+----+---l---ll----11------+---__, 
H 21----1----~ .., 
~ 100 I----+--­
"' "' ~ 
tJ 

"' 0 .., 
" ~ 10 1----+----<H----<t--H-----+-----I 

~ For PNP, minus sigllsis omitted. 
u 5~0--~o-~---'c__,..o.8~-_.,.1.~2--~,~.6--°""""'2.o-

Input-OFF Voltage,VI(offl - V 

Pc - Ta 
~500,---r-~r-~-~---.-----~ 
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I 
2003A 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

®1683 

Use 

Switching Applications 
(with Bias Resistance) 

• Switching circuit, inverter circuit, interface circuit, driver circuit 

Features 
• With bias resistor (R1=22kohm,R2=22kohm). 

( ): 2SA1421 
Absolute Maxi•1m Ratings at Ta=25°C 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current IcBO VcB=(-)40V,IE=O 
Collector Cutoff Current IcEO VcE=(-)40V,IB=O 

-55 

Emitter Cutoff Current IEBO VEB=(-)5V,Ic=O 
DC Current Gain hFE VcE=(-)5V,Ic=(-)5mA 
Gain Bandwidth Product fT VcE=(-)10V,Ic=C-)5mA 

Output Capacitance 

unit 
(-)50 v 
(-)50 v 
(-) 10 v 

(-)100 mA 
(-)200 mA 

400 mW 
150 OC 

to +150 OC 

min typ max 
(-)0.1 
(-)0.5 

(-)70(-)113(-)150 
50 

250 
(200) 
3,7 

Collector to Emitter 
Saturation Voltage 
Collector to Base 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage 

VcE(sat) Ic=(-)10mA,IB=(-)0.5mA 
(5.5) 

(-)0.1(-)0.3 

Electrical Connection 

Bas~ 
(input) 

Coll~ctor 
(output) 

Emitter 
(gnd) 

PNP 

v(BR)CBO Ic=C-)10uA,IE=O 

v(BR)CEO Ic=(-)100uA,RBE:Q) 

Collector 
(output) 

Emitter 
(gnd) 

NPN 

Case Outline 2003A 
(unit:mm) 

JEDEC: T0-92 
EIAJ : SC-43 
SANYO: "~ 

(-)50 

(-)50 

B. Base 
C. Collector 
E. Emitter 

unit 
uA 
uA 
uA 

MHz 

pF 

v 

v 

v 

N284KI/TS No.1683-1/2 

678 



2SC3654/2SA1421 

Input-OFF Voltage 
Input-ON Voltage 
Input Resistance 
Resistance Ratio 

VI( off) 
~l(on) 
R1/R2 

min typ max 
VcE=(-)5V,Ic=(-)100uAC-b.8 (-JI .1 (-)1.5 
VcE=(-)0.2V ,Ic=C-)5mA(-)1.0(-)1.9(-).3.0 

unit 
v 
v 

kohm 15 22 29 
0.9 1.0 1.1 

Sample Application Circuit 

vcc 

RL 

Input-ON voltage: 3V or more OUTf'Ur 

Iopot-~F •ol!bV "' :, ~ ) 
> 

c 
0 

V1(on) - le 

'lcE=0.2\T 
21----+---+--+--+--+---+--I-- RI : 22k 

R2 : 22k 

~10 >--+---+----+-+----11---1----'---"--+---J 

~ ?f--+--+---+-+--1--+---'---+~!----J 
~ ..., .... 
0 
> 
z J:>-+--+-----1---1--1-
0 

I 
~ 2:1--+--+-

"' c 
H oc For PNP, minus sign 

60 is omitted • 
1.0 J 5 ? 10 2 s 
Collector Current,Ic - mA 

1000~-.-~~--.-h_FE~--lc:__ ____ _ 

r.:i 

?1--1--+--l--+-l--1--1--1--+- \T CE= 5\T -j 
s RI : 22k 

R2 : 22k -

~ 31--1--+--l--l--l--l--I- oc+---+-+-+----J 
C o(, _['].:..---i-1== 
g ~D~ 
~·oor-t- 0-+-+--1--+--+-----< 
~ ? / 

~ s ~ 
Jlf-f--.4>;£--1---1--+-1---1---__j__J _ _L__L_L__J u 

Q 
2:r-r---t--+-+-+-~1---l---+-+-l--l----J 

~......,,_._F_o_r~P_N~P~,-rm~in~u_s~s_i~g~n~i~s'---"o~m~it~t~e~de:..J. 
S ? 1.0 2 3 S ? ID 2 3 S ~ 100 2 

Collector Current,Ic - mA 

GNO 

For PNP, polarity is inverted. 

le - V1(off) 

<'IOOOI-----+----+--~_._~~ 

::s 

'lcE=5\T 
RI : 22k 
R2 : 22k 

S>f----+----+--l---+l'---1--+----I 
H~ 311-----+---~ _ _,____,___,_ _ _..__ __ ~ 

..., 
c 
~ 100•1-----+--­.. 
::s 
u 
... 
0 ..., 
0 
~ .... 
~ IDf----+---1+--1---1+----+--
u 5 For PNP, minus sign is omitted. 

~o--~o~.4-----'-~o~~----'--'-=1~.2"-'----~1~.6--~2~n 

Input-OFF Voltage,Vr(offl - V 

Pc - Ta 
~soo.---.--------.-·--.--.--.-~ 
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I 
2003A 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

®1684 

Use 

Switching Applications 
(with Bias Resistance) 

• Switching circuit, inverter circuit, interface circuit, driver circuit 

Features 
• With bias resistor (R1=46kohm,R2=23kohm). 

): 2SA1422 
Absolute Huimll Ratings at 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics 
Collector Cutoff Current 
Collector Cutoff Current 
Emitter Cutoff Current. 
DC Current Gain 
Gain Bandwidth Product 

Output Capacitance 

-55 

VcB=(-)10V,f=1MHz 

unit 
(-)50 v 
(-)50 v 
(-)10 v 

(-)100 mA 
(-)200 mA 

400 mW 
150 OC 

to +150 OC 

min typ max 
(-)0.1 
(-)0.5 

(-)40 H72(-)100 
50 

250 
(200) 
3.7 

Collector to Emitter 
Saturation Voltage 
Collector to Base 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage 

VcE(sat) Ic=(-)5mA,IB={-)0.25mA 
(5.5) 

(-)0.1(-)0.3 

Electrical Connection 

Bas~ 
(input) 

Collector 
(output) 

Emitter 
(gnd) 

PNP 

v(BR)CBO Ic=(-)10uA,IE=O 

v(BR)CEO Ic=(-)100uA,RBE=OJ 

(-)50 

(-)50 

Collector 
(output) 

Emit1er 
(gnd) 

NPN 

Case Outline 2003A 
(unit:mm) 

uin~ ~ 
~5.0~~4.0.J l4.J 

JEDEC: T0-92 B. Base 
EIAJ : SC-43 C. Collector 
SANYO: NP E. Emitter 

unit 
uA 
uA 
uA 

MHz 

pF 

v 

v 

v 

N284KI/TS No.1684-1/2 
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2SC3655/2SA1422 

Input-OFF Voltage 
Input-ON Voltage 
Input Resistance 
Resistance Ratio 

Sample Application Circuit 

VI( off) 

~f(on) 
R1/R2 

min typ max 
VcE=(-)5V ,Ic=C-) 100uA(-)1 .2(-)1 .6(-)2.3 
VcE=(-)0. 2V, Ic=C-)5mA(-)1. 5(-)3. 1(-)6.0 

32 46 60 
1.8 2.0 2.2 

vee 

OUTPUT 

unit 
v 
v 

kohm 

Input-ON voltage: 6V or more ,,,,,.--

Jl INPUT /R1 v) 
Input-OFF voltage: 1.2V or less ~ 

V1(on) - Ic 

> 
11m=o. 211 

t--+--+---+---+--+--+---+- RI : 46k 
R2: 23k 

c:: 
~101--+--+---+---+--+--t---+---#'---+---t 

>H 
., 
~ St--+--+---+---+-~--+-_,,_---+-t---< 

+> ..... 
0 
> 3 
:z: 
~ 21--+---4--=,::;;;lo-""'t---+-+--t--t--t-----I 
~ IJ)·c 
"' I I 
;j For PNP minus sign is omitted. 

1.0 .,_s --.,!-7 --=1c...:.0~::..::.:2;..i.-.:::3='""s~"'1 """"""10-"-'--'-'-0-2 __..,,3----''""" 

1000 

7 

5 
rz:i 

~ 3 

;j 2 

"' C!> 

~100 

f 7 

~ 5 
u 
u 3 
Q 

2 

10 s-

Collector Current,Ir. - mA 
hFE - le 

VcE=511 --1 
RI : 46k --1 
R2: 23k 

~ f--1 
~ 

~~ A::::'1 _,. 

w 
_l For PNP, minus sign is omitted. 
10 2 3 5 7 10 2 3 5 7 100 

Collector Current,Ic - mA 

GNO 
For PNP, polarity is inverted. 

Ic - V1(off) 

VcE=sv 
1000 RI : 46k 

< R2: 23k :l 
5 

I 

u 3 
H 

2 
+> c:: 
f 100 .. 
:l 5 tJ .. 3 
0 

+> 2 
0 ., 

..... 10 ..... 
0 For PNP, u 5 minus sign -is omitted. 

.4 !. 1.6 .4 
Input-OFF Voltage, VI(offl - V 

Pc - Ta 
~500.-------.----,----.----,----,---,----.----, 

u 
,,._ 4001----1-.---+--+---+---+--+--+------I 

~ "i. 
~3001-----l,----+~--"d---t---+--+--+-----+ 

] l"'l 
Q 2001-----11---+--+--+-,,,._-+--+--+-------t 

~ "bJ ~ 
~ 1001---__,1---+--+---+---+--~~,----t----1 

~ ~ 
~ 00~~~!.-~40~-m'1=----.~:---=100..-----,l:1ro,.,_•140*-'~160. 

~ Ambient Temperature, Ta - 0 c < 
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2003A 

NPN/PNP Epitaxial Planar 
Silieon Transistors 

®1685 

Use 

Switching Applications 
(with Bias Resistance) 

• Switching circuit, inverter circuit, _interface circuit, driver circuit 

Features 
• With bias resistor (R1=10kohm,R2=10kohm). 

( ) : 2SA 1423 
Absolute Maxi•• Batinga at Ta=25°C 

Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Collector Dissipation Pc 
Junction Temperature T. 
Storage .Temperature T§tg -55 

unit 
(-)50 v 
(-)50 v 
(-)10 v 

(-) 100 mA 
(-)200 mA 

400 mW 
150 OC 

to +150 OC 

Electrical Characteristics at Ta=25°C min typ max 
Collector Cutoff Current IcBo VcB=(-)40V,IE=O (-)0.1 
Collector Cutoff Current IcEO VcE=(-)40V,IB=O (-)0.5 
Emitter Cutoff Current !EBO VEB=(-)5V,Ic=O (-)170(-)250(-)330 
DC Current Gain hFE VcE=(-)5V,Ic=(-)10mA 50 
Gain Bandwidth Product fT VcE=(-)10V,Ic=(-)5mA 250 

(200) 
output Capacitance cob VcB=(-)10V,f=1MHz 3.7 

Collector to Emitter 
Saturation Voltage 
Collector to Base 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage 

VcE(sat) Ic=(-)10mA,IB=(-)0.5mA 
(5.5) 

(-)0.1(-)0.3 

Electrical Connection 

Base 
(input) 

Collecta< 
(outpuO 

Em111er 
(gnd) 

PNP 

v(BR)CBO Ic=C-)10uA,IE=O 

v(BR)CEO Ic=C-)100uA,RBE=co 

Collector 
(output) 

Emitter 
(gnd) 

NPN 

Case Outline 2003A 
(unit: mm) 

JEDEC: T0-92 
EIAJ : SC-43 
SANYO: NP 

(-)50 

(-)50 

B. Base 
C. Collector 
E. Emitter 

unit 
uA 
uA 
uA 

MHz 

pF 

v 

v 

v 

N284KI/TS No.1685-1/2 
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2SC3656/2SA1423 

Input-OFF Voltage 
Input-ON Voltage 
Input Resistance 
Resistance Ratio 

Vr(off) 
Vr(on) 
R1 
R1/R2 

min typ max 
VcE=(-)5V,Ic=(-)100uAH0.8 (-)1.1 (-JI .5 
VcE=(-) 0. 2V, le=<-) 1OmA:-JI.0<-)2. 0(-)4. 0 

7.0 10 13 
0.9 1.0 1.1 

unit 
v 
v 

kohm 

Sample Application Circuit 

s:: 
0 

H 

Input-ON voltage: 4V or more 

_fl !NM 

Input-OFF voltage: 0.8V or less 

Vr(on) - re 

2•f--+--+---+-+---I--+--+--
vcE=o.2v 
RI : I Ok 
R2: I Ok 

> 10 f--+---+---+-+---1--+--+---+-.l---J .,. 
~ 7'f--+--+---+-+---l--+--+---+-+-F-H 

..., 
~ S•f--+--+---+-+---1--+--+---+--IVF­
> 

~ 
I ..., 
;:l 

"' s:: 
H 

1.0 10 
Collector Current,Ic - mA 

hFE - Ic 
iooo~~--------------

7'--'-+---'---'--'-'---'---'---"-- vcE= 5V _ 
RI : IOk 

.,._+--+-----1---11--+-+--+---1-->--- R2 : I Ok -1 

71--+--+-----1-1--+-+--+--- ?,'J oc, .i....-1= 

~~~ ~ 100 1-<'--'---l---I-~ .yll· ,.t:;~+--J.--l---l----J.--
2: 7 "-~ ~-+-.l------1--
5 ~~Sryr-,-+---1----1--1---1---
u IF I 
g & 

~ 1 
For PNP, minus sign is omitted. 

0 5 7 1.0 2 3 5 7 10 2 3 5 7 100 

Collector Current,Ic - mA 

vcc 

GNO 

OUTPUT 

For PNP, polarity is inverted. 

(.) 
H 
..., 
s:: 
"' ... 

2 

2 

.5100 
(.) 

f.. 
0 ..., 
0 

"' .... .... 
8 1 

~ 

5 

3 

0 

5 

a soo 

(.) 

""~ llJJ s:: 
0 ..... ..., 
~ 300 
..... 
"' "' .... 
Q 200 
... 
"' ;i: 
0 

"" 100 

"' .... 
.0 
!1l 
;i: 0 0 .... .... ... 

re - vr(off) 

VcE=5V 

lrf 7 
RI : IOk 
R2: IOk 

'q 1 ~ t; !GI I °" 11 1;-;"' 

II ] 11 
I . 

-I J~ -
For PNP, minus sign is ':omitted. 

0 0.4 0.8 1.2 1.6 2..0 

Input-OFF Voltage 1 Vr(off) - V 

Pc - Ta 

0 20 40 60 80 -,00 120 140 160 

Ambient Temperature, Ta - 0 c 
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®1800 

Applications 
High-voltage amplifiers 

• High-voltage switching 
• Dynamic focus 

2010A 

High Voltage Amp, 

NPN Triple Diffused Planar 
Silicon Transistor 

High Voltage Switching Applications 

Features 
• High breakdown voltage (VCEO min=900V). 
• Small c b (c0 b typ=2.8pF) • 

Wide As8 (Adoption of MBIT process) 
• High reliability (Adotption of h'VP process) 

Absolute Maximum Ratings at Ta=25°C unit 
Collector· to Base Voltage VCBO 
Collector to Emitter Voltage VCEO 
Emitter to Base Yoltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Collector Dissipation Pc 
Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current 1cBo 
Emitter Cutoff Current !EBO 
DC Current Gain hFE 
Gain Bandwidth Product fT 
Collector to Emitter VcE(sat) 
Saturation Voltage 
Base to Emitter VBE(sat) 
Saturation Voltage 
Collector to Base V(BR)CBO 
Breakdown Voltage 
Collector to Emitter V(BR)CEO 
Breakdown Voltage 
Emitter to Base V(BR)EBO 
Breakdown Voltage 
Output Capacitance cob 

684 

1500 v 
900 v 

5 v 
100 mA 
300 mA 

10 w 
150 oc 

-55 to +150 oc 

min typ max 

VcB=900V,IE=O 10 
VEB=4V,Ic=O 10 
VcE=5V,Ic=10mA 30 
VcE=lOV,Ic=lOmA 6 
Ic=20mA,IB=2mA 2 

Ic=20mA,IE=2mA 2 

Ic=1mA,IE=O 1000 

Ic=lmA, RBE=co 900 

IE=1mA,Ic=O 

VcB=lOOV,f:1MHz 

Case Outline 2010A 
(unit:mm) 

~r;r,;+:cl I L :i _ _I:- is.o-------...1 · 
~ JEDEC: T0-220AB 

EIAJ SC-46 

5 

2.8 

2.7 

~~ I 

I 

E: Emitter 
C: Collector 
B: Base 

unit 
uA 
uA 

MHz 
v 

v 

v 

v 

v 

pF 
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Applications 
High-voltage amplifiers 
High-voltage switching 
Dynamic focus 

Absolute Maximum Ratings at 
Collector to Base Voltage 

2010A 

NPN Triple Diffused Planar 
Silicon Transistor 

High Voltage Amp, 
High Voltage Switching Applications 

Features 
High breakdown voltage (VCEO min=900V). 

• Small c b (c0 b typ=5.0pF). 
Wide AS8 (Adoption of MBIT process) 

• High reliability (Adotption of HVP process) 

Ta=25°C unit 
1500 v VCBO 

Collector to Emitter Voltage VcEo 900 v 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Collector Dissipation Pc 
Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current 1 CBO 
Emitter Cutoff Current 1 EBO 
DC Current Gain hFE 
Gain Bandwidth Product fT 
Collector to Emitter VcE(sat) 
Saturation Voltage 
Base to Emitter VBE(sat) 
Saturation Voltage 
Collector to Base V(BR)CBO 
Breakdown Voltage 
Collector to Emitter V(BR)CEO 
Breakdown Voltage 
Emitter to Base V(BR)EBO 
Breakdown Voltage 
Output Capacitance cob 

5 v 
300 mA 

1 A 
20 w 

150 OC 
-55 to +150 OC 

min typ max 
VcB=900V,IE=O 
VEB:4V,Ic=0 
VcE=5V,Ic=30mA 30 
VcE=10V,Ic=30mA 
Ic=60mA,I8 =6mA 

Ic=60mA,IE=6mA 

Ic=1mA,IE:O 1000 

Ic=tmA,RBE=c:o 900 

IE=1mA,Ic=O 5 

Vcs=100V,f=1MHz 

Case Outline 2010A 
(unit:mm) 

i=G:J.:i15.1~ 14.01 In 

fltr 0 ~, t;! j; 

6 

5.0 

2.7 
--i-r-

~ I I 

10 
10 

2 

2 

.; rr+-ri _J I s "'gl,--, ~ E: Emitter 
.., >------ 1s.o~ · C: Collector 

~ JEDEC: T0-220AB B: Base 

EIAJ SC-46 

unit 
uA 
uA 

MHz 
v 

v 

v 

v 

v 

pF 

3185KI,TS No.1801-1/3 
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2010A 2012 

NPN/PNP Triple Diffused Planar 
Silicon Transistors 

Low Frequency Power Amp Applications 

.2SB507,2SB508 and 2SD313,2SD314 are complementary pairs respectively . 

. These are designed for the output stage of 15W to 25W AF power amplifier . 

. 2SB507 and 2SB508, or 2SD313 and 2SD314, differ from their care outlines only. 

( ) shows the case of 2SB507, 2SB508 only. 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 

Collector Dissipation 

Junction Temperature 
Storage Temperature 

VCBO 
VcEO 
VEBO 
Ic 
icp 
Pc 

Tj 
Tstg 

(Tc=25°C) 

(-)60 
(-)60 
(-) 5 
(-)3 
(-)8 
1. 75 

30 
150 

-40 to +150 

v 
v 
v 
A 

A 

w 
w 
oc 
oc 

Electrical Characteristics at Ta=25°C min typ max 
(-)0.l 

(-) 5 
(-)1 

unit 
mA 
mA 

mA 

Collector Cut Off Current 

Emitter Cut Off Current 
Secondary Breakdown Voltage 
DC Current Gain 

Gain Band Width Product 

Output Capacitance 

C-E Saturation Voltage 

Base to Emitter Voltage 

IcBO VcB=(-)20V,IE=0 
VcE=(-)60V,RBE=OO ICEO 

lEBO 
Vs/B 

VEB= (-) 4V ,Ic=O 
Ic=(-)0.5A,t=lsec 
VcE=(-)2V,Ic=(-)lA 
VcE=(-)2V,Ic=(-)0.lA 
VcE=(-)5V,Ic=(-)0.5A 

(-)60 v 
*hFE(l) 

hFE (2) 
fT 
Cob (VCB= (-)lOV ') 2SB507, 508 

f=lMHz 2SD313,314 
VcE(sat) Ic=(-)2A,IB=(-)0.2A 
VBE Ic=(-)lA,VcE=(-)2V 

40* 
40 

8 
(130) 

320* 

MHz 
pF 

65 pF 
(-)0.4(-)1.0 v 

(-)l.5V 

* 2SB507,508/2SD313,314 are classified by (-)lA hpE as follows: 

40 c 80 I 60 D 120 100 E 200 I 160 F 320 

Case Outline 2010A 
(unit :mm) 

2SB507 
2SD313 

JEDEC: T0-220AB 
EIAJ : SC-46 

B:Base 

2.7 

~
~ 

I 

I 

Case Outline 2012 
(unit:mm) 

2SB508 
2SD314 

r;:1s.1----i 

f~ro.~io IE 

~ :;; 
L. 0 B 

. -
~~ 

L,s.2-=t 
E: EmittRr 
C: Col.lector 
B: Base 

JEDEC: T0-220AA 

EIAJ : SC-45 

3095MY,TS No.396-1/6 
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2SD313,314/2SB507,508 
- v CE 

-2.0 7 ,,; 
-20mA 
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u fl 
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JI 1 0 
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:I 
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.g ~ 
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c ..... 
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Base to Emitter Voltage,VBE - V 

Vcm=2v 
2SD313, 314-

TaJoJoJ 

~ 
~ 

'C ~ 
I ~ 

~ 
~ 

J I I I 
0.01 2 3 5 7 0.1. 2 3 5 7 1.0 2 3 5 710 

Collector Current,Ic - A 

7t---t--t-r-+-+-+-+--+-+--l--+-+--!-+-J 
c 

·3 5 0.01 2 3 5 7 Ol 2 3 5 7 1.0 2 3 5 7 lO 
Collector Current,Ic - A 



2SD313,314/2SB507,508 

I VcEF - RBE 
"' -200 Ic=-lmA 

>---+---+-+--+---+---t--+---t---288507' 508--i tl 
> 
; -60>---+---+-+--+---+-+--+--+---+----+-+--1 
tr> 
<tl 
.µ 
.-< 
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~ f"' t---
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Power Amplifier Using 2SB507 
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rl 
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2SD313,314/2SB507,508 

Recommended Operation Condition at Ta=25°C 
Supply Voltage Vee 
Load Resistance 

%25.5 
8 

v 
ohm 

Operation Characteristics at Ta=25°C,RL=8ohm,f=lkHz,Vcc=±25.5V(at no signal), 
±23V(at max P0 ). 

Quiescent Current Icco 29.7 
Output Power p0 max THD=0.5% 20 
Voltage Gain VG P0 =1W 36 
Total Harmonic Distortion THD P0 =1W 0.08 
Input Impedance ri vi=lOmV 100 
Output Impedance ro Po=lOW 0.16 
Power Band Width PBW THD=0.5%,%3dB 20 to 20k 
Output Noise Voltage VNO 2.2kohm terminated 0.3 
Output Center Voltage VN 0±30 

(Under the condition of AC lOOV, transformer drived.) 

100 

;3: 

I 

010 

"'-... 
QJ 
:;: 
0 

"' .µ 

5. 1.0 
.µ 

" 0 

;3: 

0 
": ... 
CJ 

" & 

100 

IO 

Circuit Configulation 
Differential amplifier for first stage. Voltage regulator for rejecting 
of click noise at switching-on time. Darlington output stage of 2SB507 
/2SD313. High input impedance of 100 kohrn by bootstrap circiut. This 
input impedance can be varied varying this input resistor. In order to 
suppress oscillation, 30pF between base and collector, and 4.7ohrn/0.04uF 
in parallel with RL of output are available. Neuertheless frequency re­
sponse is -2dB at lOOkHz. In emitter of differential amplifier of first 
stage 500 ohm variable resistor makes output.center voltage to zero what­
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Application 2 20W AF Power Amplifier 
Using 2SD313(2SD314)x2. 

" 0 -so 1 
20 22 l'. 26 28 

Supply Voltage,Vcc - v 

2SA929 

Main Characteristics 
Operating Temperature 
Load Shorting Test 
Supply Voltage 
Load Resistance 
Maximum Output Power 
Voltage Gain 
Total Harmonic Distortion 
Input Impedance 
Output Impedance 
Quiescent Current 

2SC1175 

To pg 
ts 
Vee 
RL 
Po 
VG 
THD 
ri 
ro 
Icco 

250438 
258560 

250313 (or 250314.) x 2 

Operates at P0 =8W,Ta=25 to 60 °C 
Perfect at Vee 10% up,10 seconds shorted. 

50 v 

THD=0.5% 
Pc=lOW 
Po=lW 
Vi=lOOmV 
P0 =8W 

8 ohm 
20 

30.8 
0.1 

45k 
0.2 

40 

w 
dB 
% 

ohm 
ohm 
mA 
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2010A 

NPN/PNP Triple Diffused Planar 
Si I icon Transistors 

Low Frequency Power Amp Applications 

®398E 

. 5 Watts AF Power amplifier output use. There are complementary pair. 

( ) : 2SB511 
Absolute Maximum Ratings at Ta=25°C 

Collector to Base Voltage VcBO 
Collector to Emitter Voltage VCEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Collector Dissipation Pc 

Junction Temperature 
Storage Temperature 

Tj 
Tstg 

Electrical Characteristics at Ta=25°C 
IcBO VcB=(-)20V,IE=0 
lEBO VEB=(-)4V,Ic=O 

(-)35 
(-)35 

(-) 5 
(-) 1.5 

(-) 3 
1. 75 

10 
150 

-40 to +150 

min 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain hFE(l)*VcE=(-)2V,Ic=(-)lA 40* 

Gain Bandwidth Product 
C-E Saturation Voltage 
Base to Emitter Voltage 

hFE(2} VCE=(-)2V,Ic=(-).0.1A 35 
fT VcE=(-)5V,Ic=(-)0.5A 
VcE(sat) Ic=(-)l.5A,IB=(-}o.15A 
VBE Ic=(-)lA,VcE=(-)5V 

* Classified by 2V lA hpE as follows : 

~c so I 60 D 120 I loo E 200 I 160 F 320 

Case Outline 2010A 
(unit :mm) 

v 
v 
v 
v 
A 
w 
w 
oc 
oc 

typ max 
(-) 0.1 
(-) 1.0 

320* 

8 
(-)1.0 
(-)1.5 

2.7 

-i---r-~ I 

' 

~~__jk 
~~EC: T0-220AB 

E: Emitter 
C: Collector 
B: Base 

EIAJ SC-46 

3155KI/No.398-l/9 

699 

unit 
mA 

mA 

MHz 

v 
v 
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(P397B 

2010A 2012 

NPN/PNP Triple Diffused Planar 
Silicon Transistors 

Low Frequency Power Amp Applications 

Especially suited for use in output stage of lOW AF Power amp. The only differ­
ence between B514 and D515 lies in package design; and the same is true of D330 
and D331. The B514 and D330 can be connected to form a complementary pair; and 
the same is true of B515 and D331. 

( ) :2SB514,514. 
Absolute Maximum Ratings at Ta=25°C unit 

Collector to Base Voltage VCBO (-) 50 v 
Collector to Emitter Voltage VcEO (-) 50 v 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current 
Collector Dissipation 

Junction Temperature 
Storage Temperature 

at 

icp 
Pc 

Tj 
Tstg 

Ta=25°C 
ICBO 

(Tc=25°C) 

VcB= (-) 20V, IE=O 

(-) 5 v 
(-)2 A 
(-)5 A 
1. 75 w 

20 w 
150 oc 

-40 to +150 oc 

min typ max 
(-) 0.1 

Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

IEBO VEB=(-)4V,Ic=O (-)1.0 

Gain Bandwidth Product 
C-E Saturation Voltage 
Base to Emitter Voltage 

hpE(l)* 
hpE(2) 
fT 
VcE(sat) 
VBE 

VcE=(-)2V,Ic=(-)lA 
VcE=(-)2V,Ic=(-)0.lA 
VcE=(-)SV,Ic=(-)0.SA 
Ic=(-)2A,IB=(-)0.2A 
Ic=(-)lA,VcE=(-)5V 

40* 320* 
35 

8 
(-) 1.0 
(-) 1. 5 

* Classified by 2V lA hpE as follows : 

I 40 c 80 60 D liClJ~JOO E 200 I 160 F 320 I 

Case Outline 2010A 
(unit:mm) [2SB514/2SD330l 

EIAJ sc-46 

2.7 

~~ I 

I 

Case Outline 2012 
(uni t:nm) [2SB515/2SD331] 

~15.11 rr9.01 
r~,O E:;\~ 
L o s [_ft 

• - 1.3 

~t.A 
L15.2~ JEDEC: T0-220AA 

EIAJ : sc-45 

E: Emitter 
C: Collector 
B: Base 

unit 
mA 
mA 

MHz 
v 
v 

71~3KI,TS No.397-1/3 
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1.0 3 s 7 10 s 100 
Collector to Emitter Voltage, VCE - V 



2010A 2012 

NPN Triple Diffused Planar 
Silicon Transistors 

TV Vertical Output Applications 

@424C 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage,VcBO 
Collector to Emitter Voltage,VcEO 
Emitter to Base Voltage,VEBO 
Collector Current,Ic 
Peak Collector Current,icp 
Collector Dissipation,Pc 

Junction Temperature,Tj 

(Tc=25°C) 
(Ta=25°C) 

2SD386 
200 
120 

6 
3 

10 
25 

1. 75 
150 

2SD386A 2SD387 
200 200 
150 120 

6 6 
2 3 

10 10 
25 25 

1. 75 1. 75 
150 150 

2SD387A 
200 
150 

6 
2 

10 
25 

1. 75 
1 50 

Storage Temperature,Tstg - -40-+150 

Electrical Characteristics at Ta=25°C min typ max 

Collector Cutoff Current,IcBO 
Emitter Cutoff Current,IEBO 
DC Current Gain,hpE* 
Gain Bandwidth Product,fT 
C-E Saturation Voltage,VcE(sat) 

VCB=l80V,IE=0 
VEB=5V,Ic=O 
VcE=2V ,rc=O. SA 
VcE=SV' Ic=O. SA 
Ic=lA, IB=O. lA 2SD386,387 

2SD3S6A,387A 

40* 

1. 0 
5 

320* 
8 

1.0 
1. 5 

B-E Saturation Voltage,VBE(sat) Ic=lA,IB=O.lA 2SD386,387 
2SD386A,387A 

1.8 

* The2SD386,386A,387,387A are classified as follows by hpE at O.SA. 

Case Outline 
(unit:mm) 

2010A 

l='i.31,s.1---r-14.Q I 

[It[° Ji~ 1..J U 

2.7 

-i-r-~ I 

I 

~~:+:CJ .I ~ E: Emitter 
1---ia.o ~ C: Collector 

- JEDEC: T0-220AB B: Base 

EIAJ SC-46 

Case Outline 2012 
(unit:mm) 

FU,5_,1 
r~,O E.-
~ .,; 
L o . 

. " 8 

~~ 
L,5.2-=t 

E: Emitter 
C: Collector 
B: Base 

JEDEC: T0-220AA 

EIAJ : SC-45 

3155MY,TS No.424-1/2 
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unit 
v 
v 
v 
A 

A 

w 
w 
oc 
oc 
unit 
mA 

mA 

MHz 
v 
v 
v 



fr - re 
N 

·i VcE=5V 

I 10 i-----t--t::;::l::=;:::::f ;;;:::;t:::-t--t---f---t-t---1 
.fl' 7 f--+--+--+---+-1-.....,_+--pk--+--+--l-----l 
t 5 t----+--+--+---+-1--+--+-.........,-+b,."""'--+-.J--< 
::l ""-"' 3 t-----+---+--+---+--+-+-+-+--+:U.. ... ~--1-----1 

e 2 r-+-+-+--1--+-+-+-+--+--1\.---< 
~ ' 
'!i 
"' 1. 0 f--+--+--+---+-1--+--+--+---+-.J--< 
"M 
~ 7 t----t--+--t--+--t--+-+-+--+----1~ 

~ 5 f--+--+--+---+-1--+--l--+---+-.J--< 
IQ 

s:: 3 t----+--+--+--+-+--+--+---+--+-+-~ 
"M 
~ 2 :-3-=-s --=-1 -0-'-.1---,!2~3=---=-s --=-1 - 1-'-.o--,!-+---' 

collector CUrrent,Ic - A 

~~r---.--.---.--P~c_-,--T~a~..,..-_,...---.--. 
1 Al fin used 
u 
"!. 251------'-
g 
"M 
-:;; 201-----1--+---'>.. 
p, 

"M 
Ul 
.~ ISi----+--+--+--"~ 
0 

lo< ro 
Ql 5 ... 

in mm3 

1,.. 0LO _ __L.. _ _J_ _ _L _ _l_ _ __t__::=::t=::::::;G:ll...._J 
20 40 60 BO 100 120 140 1iO 

::;! Ambient Temperature,Ta - •c 

706 

250386 ,386A 
2SD387,387A 

.8 2 
u 
Ql 
;:j 1 

8 

Ic - VsE 

y 
IZ 
~ 

II 
0 0 0.2 0.4 0.6 0.8 1.0 1.2 1 .4 1.6 

Base to Emitter Voltage,VBE - v 

VcE=2V 
21---+--+--+-+-+---+--+--+-+-+--1--1--1--f-j 

l<I 
~100 1--t--t--+++--t-+--t-++-1-1-H-l 

f-1 ~ 
.~ 7~ ~ 
~ 51---+--+--+-+-+--+--+--+-+-+--~~-+--+--+--1 

s:: 31---+--+--+--l-+--+--+-+-+--+--l--!s:~l--f_J 
~ 
lo< 21---+--+--+-+-+---+-+--+-+---I---+--+~--+~ 

8 ~ 
8 10 I\ 

71---+--+--+-+-+--+--+-+-+--+----ll--l~-l--f--< 

51---1--.L---L--l---'----+-+-+--L-+----l---IL-L..J._J 
0.01 2 3 5 7 0.1 2 3 5 7 1.0 2 3 5 7 10 

2 

..: 
10 

7 
::; 5 

~ 
~ 
lo< 
8 1.0 

lo< 7 
.8 5 

~ 3 
::1 2 
0 
u 0.1 

0 

Collector current,Ic - A 

A S 0 

10 ;l;ai! 
T ~ 
I 

Ic max ~ ~ 
~bo ~ d.a--;;-1 t> 

h..~~ 0> 

i.{ "" 
:":h'.o-? --'~ 

~~ x~ 
--- : 2SD386, 3817 l ' !11 ~ 

[' 0 

t r-1-r r038l rA ~~ 
f3 57 23 57 '23 10 100 

Collector to Emitter Voltage,VcE - v 



2006A 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

Low Frequency Power Amp, 
Electronic Governor Applications 

@199H 

( ): 2SB544 
Absolute Mui.Ima Ratings at Ta=25°C 

Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter- to Base Voltage VEBO 
Collector Current le 
Peak Collector Current icp 
Collector Dissipation Pc 
Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current IcBO 
Emitter Cutoff Current IEBO 
DC Current Gain *hFE(1) 

hFE(2) 

Gain Bandwidth Product fT 

output Capacitance 

Collector to Emitter 
Saturation Voltage 
Base to Emitter 
Saturation Voltage 
Collector to Base 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage 
Emitter to Base 
Breakdown Voltage 

VcE(sat) 

VBE(sat) 

V(BR)CBO 

V(BR)CEO 

V(BR)EBO 

unit 
(-)25 v 
(-)25 v 
(-)5 v 
(-)1 A 
(-)2 A 
900 mW 
150 OC 

-55 to +150 OC 

min 
VcB=(-)20V,IE=O 
VEB=(-)4V,Ic=O 
VcE=(-)2V,Ic=(-)50mA 60 
VcE=(-)2V,lc=<-)1A 30 
Pulse Test 
VcE=(-)10V,Ic=<-)50mA 

typ max unit 
(-)1.0 uA 
(-)1.0 uA 

560 

180 MHz 
(25) 

15 pF VcB=(-)10V,f=1MHz 

Ic=C-)500mA, 
lB=(-)50mA 
Ic=(-)500mA, 

(-0.15)(-0. 7) 

IB=(-)50mA 
Ic=(-)10uA, 
IE=O 
Ic=(-)1mA, 
RBE=OO 
IE=(-)10uA,Ic=O 

0.1 0.3 v 

(-)0.85(-)1.2 v 

(-)25 v 

(-)25 v 

(-)5 v 

• The 2SB544/2SD400 are classified by 50mA hFE as follows: 

l6o D 120 100 E 200 160 F 320 I 280 G 560 I 

Case Outline 2006A 
(unit:mm) 

3~ 05 

!1 + 
~r:;::H=t=I =~Pt~q 

La.5 · 11..0~ l-1..1 . 
Er;.J: SC-51 
SA.'lYO:MP 

ll: Base 
C: Collector 
E: Er.-.itter 

D174MY,TS No~199H/No,E103-1/5 
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2SD400 I 2SB544 

Pc.rrax _,ollll' 
\ li.?i-~-+--t-

0 
1-1 \ .-~ --1 

...\.-- -6mA t---+--+---'---'---i 

\ =-4mA __ J 
' ' ... 

-8 
- v 

I -800 
0 

1-1 

.... 
;-6a>t---i~'*1:f-..if'C---t--±::;;;;;::!=--i~~~--::'.5mA::-=1 
f: 
::I 

~-loOOr--tJ'fffl't7~i::::::l=;;;:;;l'-=""i-~t---:-~::::-..i 
0 -3mA .... 
C) 

~-2001---1/JSl"--t--+----+---+--+--+----__j .... 
0 
0 

0 0 -o.2 -0.4 -o.6 -o.e 

-1'.llA 
I 

-1.0 
Collector to Emitter Voltage,VcE - v 

u VcE=':N 
Ic - VsE 

(For PNP, minus sign is 
1.0 omitted. 11---1--~--..·1---+---_, 

1 

0 0.811---+---+---+--+-
1-1 

.... 
; ~.til---+---+--+--+-++-t---lf---,__--1 

f: 
::I 
0 ~·t---+--+---+---l++--+--+-~--1 

a .... 
~ Q2!t---+--+---+--H---+--+--+--1 
.... .... 
0 
0 00!:--=o~z~~0~.4,__~~~6~-:o.'r---,.,,~!:---=,_~2-~1.4.1,--:-!1.6 

Base to Emitter Voltage,VBE - V 

!I_ - !.1. 

l l 
l 
I 

~: 
I 

I ' : 

I 
I 
i I 

: 1 l i 

1 l I : I i 
g VcE=10V(For PNP, minus sign is omitted.) 
~ 10 s 7 10 2 3 5 7 Q) 2 3 5 71CXX) 

Collector Current,Ic - mA 
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~ ', 2mA 

~ llDf*---+--+--~'-:..~-~--+---+ lmA .... ...._ 
~ I I 
o I9=0 

0 0 , 2 
Collector 

i1 
I 800 

t.> 
1-1 

0.4 0.6 0.8 tO 
to Emitter Voltage,VcE - V 

g:> VcE(sat) - Ic 
~ I 1.0 .... 
al ... 
E 
~ 

(For PNP, minus sign is omittedil_ 

i71 IL 
!lo- .!.o= I 0 I 

Is .k' ~ 
I ~L dJ3 I 

~ I~~ I 1 

1 L ~ J 
Vi ... 

0 .... 
C) 
QI .... .... 
0 

0 

0 
Q 

.!--'.'. J 
' v L ' 

5 ' rr _,.... 
l 

23 5 7 2 5 7 2 3 5 7 10 100 'IO'.Xl 2 3 5 

Collector Current,Ic - mA 

hFE - IC 

i 
31 i r;---·--... i-+--l 
2f-H-"-· -- j_ 
I I ' I ' 

I I ! i 
' ' 

10t---!----+--t-+-t--+--.,--.....-....-~·--+--i 
VcE=2V(For PNP, minus sign is omitted.) 

~'--*".-..--10~....-..-..--0l-'-7-;-.,.....,.--'IO'.Xl,....__,,;--;,-10000=-

Collector Current,Ic - mA 



2SD400/2SB544 

A S 0 
2 DC 1 min 

~ 
ell 1.0 

tJ 
H 

.... 
Q 
Cl) 

I:: 
::s 
tJ 0.1 .. 
0 

7 

3 

~ 
~ 
~ 
l ~--~ 

.... 
" Cl) .... .... 
0 
tJ 

'"'~~~ ~~ 71---iprobe ---+--1 :S 
5t---i ._,-r; 1U.T 

3 t .. ~.., 'It• t"'-
t------1 11- I J. 

2 T I I T 
(For PNP, minus aign ia omitted,) 

I 1200 f---i----1 

tJ a.. 1CXX) 
c: 
0 ..... .... 
<U 
Q, ..... 
:l 600 ..... 
0 .. 
0 .... 
" Cl) .... .... 
0 
tJ 

"1J 

200 

-----t-
i 

5 7 2 3 5 7 2 3 5 
0.01 

1.0 10 
00 20 llJ 60 ~ 100 120 140 160 

Collector to Emitter Voltage,VcE - V Ambient Temperature,Ta - 0 c 

Sample Application Circuit: 2.0W output SEPP Power AMP using 2SB544/2SD400. 
Supply Voltage Vee 13.0 V 

Electrical Characteristics at 
Quiescent Current 

Ta=25°C, Vcc=13.2V, R1 =8ohm,f=1kHz. 

Total Current Eissipation 
Maximum Output Power 
Volage Gain 
Total Harmonic Distortion 
Frequency Response 

Icco Power stage 10 
Ice Quiescent 30 
Po THD=10% 2.1 
VG 39.5 
THD Po=0.5W 0.42 
f Po=0.5W,-3dB 36 to 43k 

Input Impedance ri 21k 
0.7 
9.2 

Output Impedance r 0 
Supply Voltage at which Vee 
Cross-over Distortion comes out 
Guaranteed Ambient Temperature 
Range 
Available Supply Voltage Range 

rRr rR1 rRJ 
29:S36DE 25"6S9DE 2SD4000EF 

--+----+-----o.+13.0V 

-10 to 60 

Heat sink 

mA 
mA 
w 

dB 
% 

Hz 
ohm 
ohm 

v 

v 

i, ....... In this example, the following jig 
is attached to an Al plate of 
70x65x2mm (for 2 transistors). 

IN~ 
t0.,10v 

Input impedance 
21k0 ,. 

unit:mm 
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2S0400/2SB544 

Po • Vf 
Vcc=IJ.OV 
t= lkHz 

t-RL=80 ~ L 

0 

L. 
lL 

L 
L. 

.~ 0. 
10 

r>.u 

c 
0 
.; 

0 

~ 1.0 
Q, 
.; 
Ill 
Ill 
.; 

"" " 0 ... 
~ 
o-i 
o-i 
0 
u 
Cl) 

I/ 

10 

Input Voltage,v1 - mV 

Po - f 

'-rJ,~i~ 

v 

m "' Frequency,f - Hz 

~ 

... 

:;:l Collector Dissipation at one Power Tr 
~ 0.l 0.1 \0 
0: OUtpur Power,Po - W 
~ le.Po - Vee 

10,--_,.--..,...---";---'-T--..,...---, 

0.l~G,...--*9--:a:---~q=--~.--~ft:----:. 

Power Voltage,Vcc - V 
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IQ 
'ti 

' 

I 0 
Cl) 
Ill c -2 
0 
Q, 
Ill 
~ _, 

-· 

10D 

ii 

'ti 
!-!_ ... 
c 
Cl) 

" " ::s 
u ... 10 
c 
Cl) 
C) 
Ill 
Cl) 
.; 

& 

THO • Po 

v cc= 13. ov _+--+---<t----fff-+---< 
f!t.=80 

11 

\.0 
Output Power,Po - W 

f response 
OdB: 39. 5dB/lkHZ 

Po=0.51 

Yr" y f\ 
I' 

~ Q) 

·~ 
10ll 2 

Frequency,f - Hz 

_d_ - vee 

Power Voltage,Vcc - V 

I - T 

:~ -t---4--+-

!IO ~ 

Ambient Temperature,Ta - 0 c 



c..> ... 

"°• I 1.0 
Cl 
0 c..> 
..-t H ... -"' ... Q, Cl 
..-t CD 
IQ s.. 
IQ s.. 

•.-1 ::s 
Q c..> 

13.0Y Pc 

2SD400/2SB544 

Pc Ic T . - ., 

Ycc=IS.6V Pa 

15.6V Ic 

s.. s.. 
0 0 ...... 
0 0 

21-- 13.~ Ic 

CD CD ......... 
' ..... ..... 0. 

0 0 -v 
c..> c..> 

0 10 »JI olO!DtolO 
0 

0 

Ambient Temperature,Ta - 0c 

DS444 Silicon Diode Characteristic 

1 

j_ 

v 17 -o~ Q.I t;I I.I JD 
Forward Voltage,VF - V 
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@326F 

2006A 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

Low Frequency Power Amp Applications 

The 2SB560/2SD438 are epitaxial planar transistors for complementary push-pull 
pair having high reverse voltage and low saturation voltage, and suitable 
universal AF power amplifier use. 

( ):2SB560 
.Absolute Maxi.lull Ratings at Ta=25°C 

Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Curreni Ic 
Peak Collector Current icp 
Collector Dissipation Pc 
Junction Temperature Tj 
Storage Temperature Tstg 

Electrical CbaracteriBtics at Ta=25°C 

(-)100 
(-)80 
(-)5 

(-)0.7 
(-)1.0 

900 
150 

-55 to +150 

Cbllector Cutoff Current IcBO VcB=(-)20V,IE=O 
Emitter Cutoff Current !EBO VEB=(-)4V,Ic=O 
DC Current Gain hrEC1) VcE=(-)5V,Ic=(-)50mA 

hFE(2) VcE=(-)5V,Ic=(-)0.5A 
Gain Bandwidth Product fT VcE=(-)10V,Ic=C-)50mA 
Output Capacitance c0 b VcE=(-)10V,f=1MHz 

unit 
v 
v 
v 
A 
A 

mW 
OC 
OC 

min 

*60 
30 

typ max 
(-)1.0 
(-)1.0 

*560 

100 
(15) 
10 

C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
C-E Saturation Voltage 

v(BR)CBO Ic=10uA (-)100 
v(BR)CEO 1c=1mA,RBE=CO 
v(BR)EBO Ic=(-)10uA,Ic=O 
VcE(sat) Ic=(-)500mA,IB=(-)50mA 

(-)80 
(-)5 

(-0. 3)(-0.8) 
0.2 0.6 

B-E .Saturation Voltage VBE(sat) Ic=(-)500mA,IB=(-)50mA (-)0.85(-)1.2 

• The 2SB560/2SD438 are classified by (-)50mA hFE as follows. 
I 60 D 120 I 100 E 200 I 160 F 320 I 280 G 56-0] 

Case .Outline 2006A 
(unit: mm) 

EIAJ: SC-51 
S»IYO:MP 

B: Base 
C: Collector 
E: Err.itter 

unit 
uA 
uA 

MHz 
pF 
pF 
v 
v 
v 
v 
v 
v 

3085MY,TS No.326-1/3 
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2SD438/2SB560 

··Ol"">--+--+-2S~56ci_.,___-+--+--++---+---j--j------
u - 4~ vcs=-5V 

H .., 
~ -JOO·t--t--t-----;c----r----i- --r-----i-~--r--i-----t­
r.. 
... 1---+----+---j-+ -+----+- - -a 
... -200+---+---+---+-t--+-- - +--
0 
~ -- --+-----+ -- -
~ -100>---+----+--I---+--+--+- tt- ---+­
u f---+---+--+-+---t---j-

0'---'--'--'"--'-----'---"../~--'-o----'--~-'"--,-' 
0 -0.2 -0.4 -0.6 -0.8 -1.0 -1.2 

Base to Emitter Voltage,VBE - V 

-1000 -~--.-----1 l.,._-~v e~E-+-~~--,--r--. I 
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Ig=O 
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.., 100 
c:: 
GI ... ... 
"' u 
u 
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10 

Collector to Emitter Voltage,VcE - V 

r-- 12dssL J, 
t-- VcE=-5V 

"' ---+-- +--t- ~ 
---

~ 
t-- --- t---· 

-1.0 2 3 5 -10 2 3 5 -TOO 2 3 5 -100> 2 3 5 
Collector Current,Ic - mA 

fr - le 

:,.o 2 3 5 7 -10 2 3 5 7_100 

Gain Bandwidth Product,fT - MHz 

~ 500 ± } 
~001----t-+ 2SD 438>--+--+--+--f--+---+-----;~ 

u 
H 

f--+----1 -~~tE~tc5V t-- _ 

_., JOOf---t---- - ---- -- ----r·--i--r---; 
c 

t t--+- ~ 1 1-r -- ...... -
a 2001-+-l f . 1 , ·- l' I , 

a f--t-- I it tr-
~ •:H- l i t tv :!_:-:_;-:: 

0 Q2 0.4 0.6 0.8 1.0 1.2 

Base to Emitter Voltage,VBB - V 

le - VeE 

1oook} l- --i I I .J.-
~ 2SD438 ~'1--+---+----T---t 
I 800 j.Lj -+---+--+---+---+---+---< 

Hu H-+ Y7"" t---·--1 fmA -~-i-----; 
..,c 600 ILY 4 A 

f ULJ 'ml ! ~~---+-------+-~ + 3mA 

~DJ~ 
~ .,V-+-+---+--+-+---+---+--+-1mA j--1------

2mA t--t--
J 

u Ig=O 
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Collector to Emitter Voltage,VcE - V 

hFE - le 
1000 --+-~--+-~-+-~~~-+--+-~----,---.---

~ 

101.0 2 3 5 10 2 3 5 100 2 3 5 1000 2 3 5 

Collector Current,Ic - mA 
fr - le 

I 100 C-t---t--t--t-T---t----+-:~""""-j-"'f---j .----r-~ 7C-t--+--t--+-t.---F'-----+--+-+---t---I 

g ~ 
'8 y 
J: 2 v 
~ 10 ,_..,.,_,,---+-+---+--+--t--2-Si--D-43-t8---t

1
__,___, 

°;1 7>----+---+---+--+-· t-----t-- Vctc= IOV ·--r­
~ 51--+---+----+-+-+--+---+--+--+--+-~ 
&! 

f--t------+---t---+---+---+----+-+--t---+-1 

2 3 5710 2 3 57100 

Collector Current,Ic - mA 
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2SD438/2SB560 

- vcs 

~ 
I 100'----+-~~+----+---'---+----''----+--~--I~---+--+-~ 
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Collector to Base Voltage,Vca - V 

: ~e~ 
A S 0 

!Ic jj 
_J 

2~sd60 
.1 

(,) I .,.._, 

~ - "'--1--l--++-----+--- rr ~ 
~ 2f---t- - 1 . ~r'\: 
8 -0.01 ] 1'-. 

-o.1 , -1 -10 -100 

Collector to Emitter Voltage 1 Vcg - V 

i:., 
0 .... 
0 
Ill .... .... 
0 
(,) 100 

Ill 
.... 0 0 

~ .... .... ... 
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20 40 60 80 100 120 1"0 160 

Ambient Temperatre,Ta - 0 c 

280438 
f=IMHZ 

1 2 3 5 7 10 2 3 5 

Collector to Base Voltage,Vca - V 

A S 0 

-c 1.0 ic peak 
I 
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H 

0.1 1 10 100 

Collector to Emitter Voltage,Vcg - V 



2009 
NPN/PNP Epitaxial Planar 

Silicon Transistors 

2ss559. I 
Low Frequency Power Amp, 
Medium Speed Switching Applications 

(E)3720 

Features 
Large allowable collector dissipation and wide ASO. 
Low saturation voltage and good linearity of hFE" 
Suited for use in output stage of low-voltge high-output (Po=2W/Vcc=4.5V) AF 
amp. 

):2SB559 
Absolute Maxi.Balm Ratings at 

Collector ~o Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 

Tc=25°C 

(-)20 
(-)18 
(-)5 

(-)1.2 
(-)2.0 

1 
8 

150 Junction Temperature 
Storage Temperature 

Tj 
Tstg -55 to +150 

at Ta=25°C 
v(BR)CBO Ic=(-)10uA,IE=0 
v(BR)CEO 1c=(-) 1mA,RBE=CD 
v(BR)EBO IE=(-)10uA,Ic=0 
IcBo VcB=(-)15V,IE=0 

unit 
v 
v 
v 
A 
A 
w 
w 

OC 
OC 

min 
(-)20 
(-) 18 
(-)5 

typ max Electrical Characteristics 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

IEBO VEB=(-)4V,Ic=O 
hFE(1)* VcE=(-)2V,Ic=(-)500mA 60* 
HFE( 2) * VcE=(-) 2V, Ic=(-) 1. 5~Pulsf140) 50 

(-) 1 
(-) 1 
320* 

Gain Bandwidth Product 
Collector Capacitance 
C-E Saturation Voltage 

fT VcE=(-)10V,Ic=(-)50mA 150 
c0 b VcB=(-)10V,f=1MHz (30)20 
VcE(sat) Ic=(-)1A,IB=(-)50mA (-0.35)(-0.7) 

0.25 0.5 
(-)0.85(-)1.2 

50 
B-E Saturation Voltage 
Turn-ON Time 
Storage Time 
Fall Time 

Ic=(-)500mA,IB=(-)50mA 
At specified Test Circuit 

n 

n 

* The 2SB559/2SD439 are classified by hFE at 500mA. 
I 60 D 120 I 100 E 200 I 160 F 320 I 

SWitcbing Time Test Circuit 
Is1-~ 

-<o-- -I92 
-1 

..IL 0-~· _. 
~--k- ! ~'}h 
20u ..c W j( ! 

Vr'E~· 12vH ~-H1 1-.-1. 
J 1u 1u 

Ic•=•IOis1=•-IOis=·~•SOOc1Ab mr 6 
-2V +12V 

(For PNP, polarity is reversed) 

Case Outline 2009 
(unit: mm) 

JEDEC: T0-126 

(60)70 
200 

B: Base 

C: Collector 
E: Emitter 

3085MY,TS No.372-1/4 

unit 
v 
v 
v 

uA 
uA 

MHz 
pF 
v 
v 
v 

ns 
ns 
ns 
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re - VcE 
-2.0 

~~"--l~----::J;;..-t"----t--i--+---t2~8-B5r5-9~ 
~ >--+--1__,_~:,mf>. 
I -1.6 (L ~--+-,\ '2.ll\1'=-1----+---t-t--+---+--l 

~ V~--1om1' 
... -1.2 '/I _.j-- -8~ 
~ ~ i-1-
- ~ -611\f>.j a -o.a Hrt--t:i:::1==+=~~~-,-H 
s _.i-- 4mA 

! -0.4 ~ Is-~ -- 2 nA l---1-
~ ~+-+--+--!---+---t--ll-+-1++--+--!----l 
u OL--L--'---L--J'---L--'--'-~'--!fl~=~O~-L-~ 

0 -1 -2 -3 -4 -5 -6 
Collector to Eaitter Voltage,Vcg - V 

re - IJaL 
-1.2 288559 

~ _1_0 vcE=-.~vr-+- +-·· 

,..u ·--- 1 
i ·0.8>--+--+---+- - -· ----t rr 
f u 
; -0.61--+--+->---l---+---+-+--H--+-+--+--
u 

" ~ -0~1--+--+~f---1--+---+-+----+-+--+--
! -I 8 . 0.21--+--+-f--+--+---+-+fl-l-f--+--+--+-

O i---L-...J...--L~l-..-L-...J...~~..L...._L_l._L_..L...__J 
0 - 0.2 -0.4 - 0.6 -0.8 -1.0 -1.2 

Base to Emitter Voltage,v81 - V 

hFE - re 
1000 288559 

Vcm=-'N 
lloil 

~ 
A .... 
al 
CJ ... 100 
i:: 
GI 7 

" " 5 
:I u 
u 
Q 

10 
-1 -10 -s- -100 -1000 -10000 

Collector Current,Ic - mA 

cob - VcB 
'a. 1--+-+--+-+-f.--Jf--1--+-+--+-1 ]m759 

f= I MHz I 

~10Ql---+--+----<--+-+--+-+--_,__,___,___,_-+--+__J 

0 . • 0 
; ... .... 
~ 
~ 
u 

s 
0 
~ 10 l---+--+---+-+-+-+--ll--+-+--1--1--+--l---I 
.... 
8 ~ ~ 4 ~ 

Collector to Base Voltage,Vc8 - V 
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1.6 .---~-~__,re.__,_-....:v-"'cE~--~~ l 280439 
~ 1.4 r----+---+---1---+---+----I 
I 8mA -
~ 1.2 ~--+---1---l====1i::::==:J~_J 
... __...i-- 6 
i:: 1~~.L___,__-::t::::::=l=====~:;;;:;:~="'~-r----1 t 't.c:: J a o.s Hl'---+--+---1----·4--.__ _ __, 

s 0.6 1 
0 2 
~ 0.4 tu::=+==+===+==r=--==t:=---i 8 0.2 ,.,r/' __ +--_ _, ___ ,...._ __ J1,__ _ __._ _ __J 

Is=O 
0o 1 2 3 4 5 6 

Collector to Emitter Voltage,Vcg - V 

1.4 -----~rc'-...,.-_V..:.B:..E ____ _ 
2S0439 

• i.2 Yc!!J=2V - -·-+----+----+---

j 1.0 l----+---t--·-+---'-7-7.,_ _ _,_ __ 
f " 0.&-1----+--+---~---17f-l---+---

a ll 
~ o.& rT ... 
i 04 1----J.---C--- ·---4----f----

~ 0:2 1---+----+---+-7--l)-+---+----

ir.:i 

0 o~~~o~.2~~0~A~~o~.6~-~aL8--l.~0--l.2 

Base to Emitter Voltage,VBB - V 

hFE - re 
. 280439 
VcE=''2V 

~ 2•>---4-+--+--+--+-+--+---+--+--+-+-+---+--' 

i ~ ~ 
... lOOr-t--+--+--+--+-+--+--+--+--+-+-1--+--I 

f 
" B 
u 
Q 

'a. 

10 ~ 57100 571000 
Collector Current,Ic - lllA 

2,,..-,.--.---.-~~co~b,,__-...,.:.Vc......_B~---~ 
280439 

f=IMHz 
I KXl t--11--+--+-+--+-+--l---1-+--1--1---1 
,Q 
0 

<!. 
GI 5,i---,f--+--+--+--+-+--1---1-.1--1--1---I 

§ ... 
1 2f--t---l--+-+1'-.....~+'l'----f'~:-+--+---+-+-I 
~ ~ 
~ 10i---,1--+--+-+--+-+--l---l-.l--l--l--J ... 
0 
GI .... .... 
0 
u Collector to Base Voltage,Vce - V 



2SD439 /2SB559 

VCE(sat) - Jc a:> 
~ , 2ssss9T ___ J -,c--- t---t----

.., Ic/IB=20 
~ ~-1.0 f---'+-_,..=..t-----r----t-+-----t--+-+----t--t----1 

_3 = 71-- -1 t - t I - ---- --- -+---+----
,'1 r4 ~ ---+----+- -1--1 --r----i--------1 -+-+------+-,--1 
"' >u I----+-- -- _J__ 

.3 ; 3 --+-+--- -r-+----:- ---+ --- L 
~ ~ ZI-- -'-t---+1--t----&1 ~ 1----- ---+--------+----+----"-----+-----+ t---fr- t-----------1 

0 'LI B > -0.1 ! 1 ]7'1 
"' 1 -- --+- + - ----- -~I/ i 
B ~--+ - ~-j--j---t-----t--------1 
0 I---------+-+- ·-- ------ ..L- --~ ____ __, 
~ _....... -
..... 
0 
u -10 -100 -1000 

Collector Current Ic - mA 

=-10~~­
I 

u9 

"" rl B 
0 
j 7 
al 
~ 6 
11 55 

!I 5 
A 

~ ;,+--+-~ 
.., 3 
0 • ..... 2 ..... 
0 

Pc - Ta 

~ 1 ~==t:==~~i===J::==~~:I;~~;:_j 
~ 20 /IJ 60 BO 'KlO 120 1/IJ160 

~ Ambient Temperature,Ta - 0c 
.... .... • 

3·~~2,---±-J------o-s-1~0 ____,2,----;,3------o-s--100~~2t----->3.---e5----1~ 

Collector Current,Ic - mA 

A S 0 

1 10 18 
Collector to Emitter Voltage,VcE - V 

Sallple Application Circuit: 2SD439-used 2.2W input/output transformer coupling amp 

RS 15k 

TR1:2SC536E.F TR2:2SC536E.F 01·05442 TR3:2SD439E1.E2.F1.F2 
. TR4:2SD439E1.E2.F1.F2 

Note: TR3, TR4 must be on the same rank. • R5--- TRl or rank E: 100ohm 
TRl or rank F: 82ohm 

Data on transformer 
Transformer name Impedance DC resistor 

Primar_y Secondar_y Primar_y_ Second au 
Driver transformer T1 ST-52 600ohm 2Kohm __3_7_ohm 1Q2ohm 
Output transformer T2 GS-1684 14ohm 8ohm 0.24ohm O. Uohm 
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2SD439/2SB559 

[Specification] At Vcc=4.5V, RL=8ohm, Rg=600ohm, f=1kHz 
typ 

Quiescent Current 

Voltage Gain 

Output Voltage 

Total Harmonic Distortion 
Input Resistance 

..... 
I 

§! 
E-< 

= 0 ..... 
t! 10 
0 .., 
~ 
Q 

THD - Po 
5 Vcc-'4. 5V 
~ Ru== SO 
2 f==lkHz 

7 
<I 

I 

i 

I 

Icco 
ID 
VG 
VG 
Po 
Po 
THD 
ri 

I/_ 

f 
0 ..... = lil 

3 

2 I I-
lL1 

7 
y 

t-. v 
~ 1-

5 0.1 1.0 

Output Voltage,Po - W 

10 
P0 - f 

Vcc=4.5V 
7 RL=SO 
5 THO= 10% 

3 

2 

/J ~ 
\ 7 

J_ 
2 

Output stage 
Driver stage 
Wihout NFB 
With NFB 
THD=10% 
Output stage: 
Po:0.5W 
Po:0.5W 

+12 

+8 

+4 
IQ 

"' 0 

Q) -4 .. 
= 8. -8 .. 
Q) 
I>: -12 

-16 

-20 

7.6 mA 
10.5 mA 
64.0 dB 
48.o dB 

2.2 w 
Rank D2 1. 7 w 

o.8 % 
55 kohm 

f response 
11-lith NFB 

1
Vee==4. 5V 
RL==SO 

.P0 ==0.IW 
Od~==47. BdB/ llHz 

7 1 
T l 

l 
1 

I() 2 3 5 2 3 5 2 3 5 100 1• !Ok 

Frequncy, t - Hz 

3·0 V cc== 3. I ~-5. 2V 
RL ==80 

Pa - Vee 

:a 2.6 f== I kHz 
THD== 10% 

]"\ 

~ 

2 5 100k 

: 2.21---+---1-----1-v-~~"'1----1---L-__J 

E 1.8 1---1-----1v_,,/1c..._+--+-----i------i----l 

~ /'1 
.., 1.4 1---+17--7'--f----l-----l----l--~-__j 

fr ~ 5 1.0 l---+---+---+--1----1---l----' 

O.l 2 3 5 lOO 2 3 5 I• 2 3 5 IO• 2 3 5 lX>• 
0.6 .___..L_. _ _t_ _ __i_ __ c__ _ _J__ _ _L.__-' 

3.0 3.4 3.8 4.2 4.6 5.0 5.4 5.8 

Frequncy,t - Hz Voltage Gain,Vcc - V 

16 I cco, ID -Ta 
--Vcc=4.5V 

jl --·Vc 0 =-5. 2V(l 5%up) 

I 1 14 

~ - Po 
RL==BD 

2 f== I kHz 
1 Per transistor at output stage 

~ I I I I 
g 1.0 l---+--l--+--+---!--Vcc==5. 2V( 15%U.rl+-

:j __.!-- +-- 1' 
:g, /,J/ ~ i 5 I _,,;p-:7' cc~--i-+---;:: v~ • ·Sv 
" 3 p 
0 .., 

~30 -al -10 0 I() 20 30 ilJ !O 60 70 
~ l l <> 0.13 ,,_ _L---,,,___,.___,.__~~~~-~--'-.i__J 

5 7 0.1 2 3 5 7 1.0 2 3 5 7 

.Ambient Temperature,Ta - 0c Output Voltage,Po - W 
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I 
2003A 

NPN/PNP Epitaxial Plana:­
Si I icon Transistors 

Low Frequency Power Amp, Converter, 
Electronic Governor Applications 

(E;i268H 

The 25B598NP/250545NP are complementary pair transistors that are packaged in small packages and are large in 
current capacity and excellent in saturation characteristic and hFE linearity. In addition to the above application areas, 
they are also suited for use in desk-top calculator power supplies, relay drivers. 

Absolute Maximum Ratings/Ta= 25°C 258598 250545 unit 
Collector to base voltage Vcso -25 25 v 
Collector to emitter voltage Vern -25 25 v 
Emitter to base voltage VEBO -5 5 v 
Collector current Jc -1.0 1.0 A 

icp -1.5 1.5 A 
Collector dissipation Pc 600 600 mW 
Junction temperature Tj 150 150 QC 

Storage temperature Tstg -55~+150 -55 ~ +150 QC 

258598 250545 
Electrical Characteristics/Ta= 25QC min typ max min typ max unit 

Collector cutoff current Jcso Vcs = (-)20V, IE= 0 -~.o 1.0 µA 
Emitter cutoff current IEBO VEB = (-)4V, le= 0 --1.0 1.0 µA 
Collector to base V(BR)CBO Jc= (-)10 µA, IE= 0 -25 25 v 

breakdown voltage 
Collector to emitter V(BR)CEO le= (-)1 mA, RBE = 00 !.1 -25 25 v 

breakdown voltage 
Emitter to base V(BR)EBO IE= (-)10 µA, le= 0 -5 5 v 

breakdown voltage 
DC current gain hFE(1)* VcE = (-)2V, Jc= (-)50mA 60 560 60 560 

hFE(2) VcE = (-)2V, Jc= (-)1 A(pulse) 30 30 
Gain bandwidth product fT VcE = (-)lOV, Jc= (-)50mA 180 180 MHz 
Common base Cob Vcs = (-)lOV, f = 1 MHz 25 15 pF 

output capacitance 
Collector to emitter VcE(sat) le= (-)500mA, Is= (-)50mA -0.15 -0.5 0.1 0.3 v 

saturation vo Jtage 
Base to emitter VBE(sat) Jc= (-)500mA, Is= (-)50mA -0.85 -1.2 0.85 1.2 v 

saturation voltage 

* hFE(1) is classified by 2 V, 50 mA as follows: 

60 0 120 I 100 E 200 I 160 F 320 280 G 5:§QJ 

~ Pc 
I 

~ 600!--l-..----'- Case Outline 2003A 
(unit:mm) 

Ambient temperature, Ta - ° C 

JEDEC: T0-92 
EIAJ : SC-43 
SANYO: NP 

B. Base 
C. Collector 
E. Emitter 

3135KI/D282KI, 51J No. 268-1/4 
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-ero 

~ -600 

I 
0 

'C -400 
~ 
" 0 

J -200 

8 
0 

~ -lD) 

I 
0 

Ic - VcE hf T 
288598 

101f>/>. 

+-S~ 
¥-Ai 

_t;mt>. 
r--- I I 

-2mA 

I 
-lmA 

+ Is= OmA 

-1 -2 -3 -4 .-5 -6 -7 -e 
Collector to emitter voltage, V CE - V 

i -600)----J-llrl'f--if---'l---+----:=:±::_..-1-~1-=~::;-=i 

f 
:; 
0 

~ -400r----t//J7't-~:::::::~=:!==F--!-~r-:~'9 j -~ 

8 -200 t--JWY7<-t-+--+-+--+--t---+---t---I 

<{ 

I 
E ... 
c: 
~ 
" 0 

0 
tJ 
.!! 

8 

N 
::c 
:2: 
I 

.r 
t;' 

-\mA 

Collector to emitter voltage, V CE- V 

c - v ~ 1.4 (For PNP, minus sign is omitted.) 

1.2 t- VcE:=2V 

1.0 
I 

0.8 

~· 0.6 ~ 0) 

[8 
0.4 "ii 

~ 
0.2 

jJ 
0 

0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 
Base to emitter volt?ge, VsE - V 

fr - re 

3 

~B59tj 

-5 ~ f--~ ~ 

§. 
.c: 
-0 
-~ .,, 
c: .. 

.J:J 
c: ... 

(!) 

7 

3 

10 

(For PNP, minus sign is omitted) 

Vs_E:=I+ J 4 ~ l 
10 100 

Collector current, le - mA 

720 

5 7 

1.6 

'_C_ - ~ 
2SD545 

v 
800 

~ _]_ 

~ 600 

~IOmA 

~b1f>/>.l I 
2 
... 
c: 400 
~ 
~ 

" 0 

0 
2mA 

M 200 

8 
J...:::' 

lmA 

Is= OmA 

6 
Collector to emitter voltage, VcE- V 

~Im 
I f---+-1-1-++-+-.,,,,-F--+--+ 
E 
... 
c: 

~ 
" 0 

0 
tJ 
.!! 

8 

> 
I 

] 
w 
0 
> .,-
"' !!! 
g 
c: 
0 ·;:; 
E 
" ~ 
w 
I 

0 

w 
LL 
.c: 
c:' 

600 

400 

I = OmA 
0,2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 

Collector to emitter voltage, VcE- V 

VcE(sau_ - c 
10 -~-.-~~='--r''--""'~~----,--,--,-,---, 

( For PNP, minus sign is omitted.l-t---11---+--r-t 
st- Ic/Is= I 0 

2f---+-+-+-1-+--+--+---1-+-+---+--+--t-t--1 

1. 0 +----+--+--+-+--+----t--+---t-+--t----t-12-y<---t-+--1 

5;1--+--1--+-1-+---+--f---t-~o1-t-J7~L"+-~L-t-r-1 
f--+-+--+-+--+--+-+-~~~ 

~~~~--+-+--+-+-I 0.1 

s1::::~~l--''1-1~_...,...'"--t--t-t1tt~---r-~11 
J10L--*-4-,i.......J~1~00-_._-+-.!5-+-1000..__--<2;--<r-?s-'-1~0000 

Collector current, le - mA 

lr---r--.--r-.,.-~hF~Er---~l~c'---.-~~-~~ 
(For PNP, minus sign is omitted.) 

Vc!<J=2V 

-~ 100t--t- 2sB598/D545-+-+---"""-IN.-l---+---+---l 

7t---t--t--t---+--t--t-r--+-'k--t--+---I 

~ ~ 
g lt---t--t--t---+--+--+-+--+-t--lll+--t--1 

~ 2t--+--+--+--+--+--+-+--+-t--+-\-+---I 
·e 
"' c: 
0 
E 
E 
8 

Ot---t--t--t--+--+--+-+--+-t--+--+--~ 

5 10 5 100 10000 

Collector current, le - mA 



2SD545/2SB598 

Sample Application Circuit using 2SB598/D545 480mW output OTL power amp. 

s: 
I 
0 

Q. 

i 
8. ... 

1. 0 

7 

5 

3 

100u 

C536FG 
r--~~~-IM~l=k~--.~~~~~-.-~~,__-DV«6V 

DS442x2 DS4SDEF 
B596DEF C536EFG 

'*·TR3,4 D: 2.2k 

Rt. 
8ll. 

f: 1.0k 
F' 390 

Main specifications: Output power/Vee= 6V, RL =SQ, THD = 10% 480 mW 
Voltage gain/f = 1 kHz, P0 = 100 mW 40 dB 
Frequency response/Po= 100 mW, -3 dB 27 - 50k Hz 
Input impedance/Po= 100 mW, f = 1 kHz 6.7 kQ 
Quiescent current 20 mA 
Supply voltage 4.2 - 7.2 V 
Total harmonic distortion/Po= 100 mW, f = 1 kHz 0.9 % 
Ambient temperature -20 - +60 ° e 

THO - P0 

Vcc=6V Vcc=6V 
E1,=BQ RL=BQ - f= I kHz -r VG=40dB 
THD= 10% 

1-
if VG=40dB 

~ 0 

j rr 
r7 

1 I ea. 2 w 7 
{~\~ " 7 

L 5 lZ 

0 

3 ~ l 10 1l0 
Input voltage, V; - mV 

~ 4 r-----,~~~~~f~r~e_s~po~n_s_e~~~~___,~ 

+2 r---t~+---+----t--+~1----+~+--+~-+--

m o V K"" l\ 
~-2'--+-t-/~+--+--~l~~~~b , -L OdB-0. I W1--1--..u.~ 
~ I VG=40dB 
~ _4 Vcc=6V 
~ &=BO 

100 lk 
Frequency, f - Hz 

lOlc 100k 

s: 
I 

.,? 

i 
8. ... 
" e 
" 0 

~ \ QO\\'b _,....,,,, 

~ ~\\'b 
-t:1 j .,. 

0.1 

Output power, P0 -W 

2 
Po - Vee 

THD=IO% 
t-RL=BQ 

1. 0 f- f= I kHz 
VG=40dB 

.L. v 
2 

lZ 
lL 

~ 
0. 1 7 

7 

Supply voltage, Vee - V 

1.0 

.i.-__.. 

8 
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Id-Ta 

Vcc=6V 
7t- RL = 8 n -1---1---1--1-------+----1--+-~ 

sl- VG= 40dB-+--+--l--f---+---t-+-~ 

-30 -lD -10 0 10 lD 31 "' !D Ell 70 

Ambient temperature, Ta - 0 e 

1.0 
R[,T=JnT 

I- VG=40dB 

~1.'l'I -~ f'+-21---'lcc--

~ 
...., 6"-lr--J..-- N 1 ~ ....r ~ 

0.1 :r • 1.0 
Output power, P0 -W 

722 

<( 
E 
I 

ld-VCC 
100 

a,=80 
7 VG=40dB 

3 7 v 
[Z 

7 

r2!-5 

-;? 3 

2 

,J j_ 
4 5 & 

Supply voltage, Vee -V 

7 

• 



2009 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

Low Frequency Power Amp, 
Medium Speed Switching Applications 

CQ346E 

Features 
High breakdown voltage VcEO 100/120V, high current 1A. 

• Low saturation voltage and good linearity of hFE• 

( ): 2SB631,631K 
Absolute lfazimua Ratings at Ta=25°C 

Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 

2SB631,D600 
(-) 100 
(-) 100 

(-)5 
(-)1 
(-)2 

2SB631K,D600K 
(-) 120 
(-) 120 

Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Collector Power Dissipation Pc 

Junction Temperature 
Storage Temperature 

Tj 
Tstg 

Electrical Characteristics at Ta=25°C 
Collector to Base V(BR)CBO 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage 
Emitter to Base 
Breakdown Voltage 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

V(BR)CEO 

V(BR)EBO 

Gain Bandwidth Product 

Output Capacitance 

1 
8 

150 
-55 to +150 

min 
(Ic=C-) 1 OuA B631,D600(-)100 
IE=O B631K,D600K(-) 120 

(Ic=(-)1mA B631,D600(-)100 
RBE=ro B631K,D6ooK (-) 120 
IE=(-)10uA,Ic=O (-)5 

VcB=(-)50V ,IE=O 
VEB=(-)4V,Ic=O 
VcE=(-)5V,Ic=C-)50mA 60* 
VcE=(-)5V,Ic=C-)500mA 20 
VcE=(-)10V,Ic=C-)50mA 

VcB=(-)10V,f=1MHz 

•The 2SB631,2SD600 are classified by ?OmA hFE as follows: 

I 60 D 120 I 100 E 200 160 F 320 I 

Switching Time Test Circuit 

-fr 
20u sec 

Vcm= I 2V -2V 

Case Outline 2009 
(unit: mm) 

typ max 

( 110) 
130 
(30) 
20 

(-)1 
(-)1 
320• 

B: Base 

unit 
v 
v 
v 
A 
A 
w 
w 

OC 
OC 

unit 
v 
v 
v 
v 
v 

uA 
uA 

MHz 

pF 

Ic= IOis1 =-IOis2=SOOmA JEDEC: T0-126 C: Collector 
E: Emitter 

D144MY,TS/E107 No.346-1/3 

723 



2SD600,600K/2SB631,631K 

Output Capacitance cob 

Col~ector to Emitter VcE(sat) 
Saturation Voltage 
Base to Emitter VBE(sat) 
Saturation Voltage 
Fall Time tr 
Turn-off Time torr 
Storage Time tstg 

I - V 
2SB631, 631 K 

< -1.4 T0 =25°C 

O"-~-'-~~'--~-'-~~I~s_=_O_mA_._~__, 
0 -1 __;z -3 -4 -5 -6 

Collector to Emitter Voltage,VcE - V 

< 
I 

-1.4 

-1.2 

HU -1.0 

... 
s:l 
QI -0.8 

t: 
3 -0.6 

... s -0.4 
0 
QI 

::1 -0.2 
0 
(.) 

re - VsE 
288631, 631K 

VcE=' -5V l 

f 
~ 

1 
,/ 

OO -Q2 -OA -0.6 -0.8 -1.0 -1.2 

I>. 

"" 

Base to Emitter Voltage,VBE - V 

288631, 631 K 
f=lMHz 

Cob - Vcs 

I 100 l--t--+--------<t--+--t--t--t---+--+--1--t--< 

~ 7)--)--l"o;;:: ............ ~lr-+---t-·--t---t---+--t--l--tl--t 
~ 51---1---1---~P....t--l--l--l--+-+-1--if--I 
g ~ 
ol ... ~ 
~ 21--1--t--l--t--t--+-+--+-"""k-=:--t-f--I 

~ ~ 
(.) 

101--t-l----i-+-----+--+--+--+--t--l--t--1 ... s. 7 1--~+--------<--+--t--t--t---+--+--1--t---I ... 
6 5 5 1 _1 2 3 5 1 _10 2 3 s 1_m 

Collector to Base Voltage,VcB - V 

724 

Diin typ max unit 
VcB=(-)10V,f=1MHz (30) 

20 
Ic=(-)500mA, (-)0.15(-)0.4 
IB=(-)50mA 
Ic=C-)500mA, (-)0.85(-)1.2 
IB=(-)50mA 
at test circuit (80)100 

II (100)500 
II (600)700 

1.6 .----r------r-I~c'---r-_V_,,c~E -r----~ 
280600, 600K 

< 1. 4 Tc=~25°C -+-----+---+----+------< 
I 

~ 1.2 1----t---t---t----:::..-'CT -+-----~ 

~ 1.0 1----+--!-c~=-J..--""''---,.i.-'10 
QI ... 
~ 0.8 1-----1:;;~7""1::7-'S-.-f=-'""..-=cr---z ---+---1 

(.) 

... 0.6 l--h'Sr"S...-:7-"'f---::~""'F--1----.----+---I 
0 ..., 
~ 0.4 l---IJ~,..-f'~ ......... F---t---1----+---I 
..... 2 
~ 0.2 ~:z;...).._...=l===t====f===t--__j 
(.) I9=0mA 

0 o 1 2 3 4 5 6 

Collector to Emitter Voltage,VcE - V 

1.4 

< 
I 1.2 
(.) 

>: 1.0 ... 
s:l 
~ 0.6 
... 
:::i 

(.) (}.6 

... 
0 
~ 0.4 
QI 

..... 
~ 0.2 
(.) 

I>. 

"" 

v c - 'fil_ 
2SD600, 600K 
Vci;:==c5V 

1 
l 

) 
0.2 0.4 0.6 0.8 1.0 1.2 

Base to Emitter Voltage,VBE - V 

cob - Yes 
280600, 600K 
f== 1 Mf-.Z 

I 100 t--t--+--t--+--+--+--+---+--+-->----<---< 

.<> 
0 7r-r-t---r-+--+--+--+---+--+-1--tl--1 

0 

s1--r_-.,-"'1-<-=:---t--t--1--1--t---1-t--+-+-1 

b 

~ .., 1or-1--+--1--+--+--+--+--+--+---'.._.1--1 
:::i 

"" ... 
6 5 5 7 1 2 3 s 7 10 2 3 5 7 1)() 

Collector to Base Voltage,VcB - V 

pF 
v 

v 

ns 
ns 
ns 



i:.. 
0 ..., 
<> 
Cll 
ri 
ri 
0 
(.) 

2SD600,600K/2SB631,631K 

Iii 2 
.s:.r.. 

• 100 
c .... 
111 

t:> 
..., 
c 
Cll 
i:.. 
i:.. 
::s 

(.) 

(.) 10 
A 

288631,631K 

VcB:=-.5V 

1\ 
l 

:1 2 3 5 -10 2 3 5 -100 2 3 5 -Km 2 3 5 

Collector Current,Ic - mA 

> 
I -1.0 

7 

... 0.01 
-1 

VcEJsatl - I_c 
288631,631K 
Ic/Ig=IO v-

z 
J/1 

/ 
A 

......t---' 

2 3 5 -10 2 3 5 -100 2 3 5 -1000 

Collector Current,Ic - n:A 

10 Pc - T 

2 3 

(.) 
p.. 

288631, K/ 2SD600, K 1-'.ica (IS-126) 
With silicone 

c 
0 ..... 

...., 7 t--t--'1• 
<U 
0. 6 

";l 5.1~~~· 
Ill ..... 
A 
i:.. ,Jr---~..::: 
Ql 
~ 
0 

p.. 

--J---1--- grease 

Ql 
ri 

~ o~==II=:t=~I==:t=::±;;;;~~~;::=J 
~ 0 2025 40 fl) '.{,() 

:;;1 Ambient Temperature, Ta -

5 

Iii 
.s:.r.. 

c" 100 

3 

2 

..... 
111 
t:> 

7 

...., 
c 
Cll 
i:.. 
i:.. 
::s 

(.) 

(.) 10 
A 

3 

2 

7 

hFE - le 
2SD600, 600K 
Vc~=5V 

"" ~ 
\ 

23 5 10 23 5 100 2 3 51000 235 
Collector Current,Ic - mA 

§ > 1.0 ~~~~~--'Vl":E-..'....q.. sa•t,..,~ 1'--..--_I4r.._,_~~--
:;1 I 7 2SD600, 600K -t-lf--11---+----+--l---l--+----l---l 
~ :;- 5 !c /I a= Io I---+--+--+--+-+-+--+---+-~~ 
::s <U l7 
...., Ill 31---+--+---+----+-+-+--l---+---+---+--l---IL--l---l 

~ t;l 21---+--+---+----+-+-+--l---+---+--+--l-.... -::a<--l-_.J__J 
i:..~ 1Y 
~ ~ o.1 +---+--+---+----+-+-1--1---+--.1. ... ..,A.v__j_ 1_.j____j___j 

~ ~ I- - ./I a..., 
Iii ri 

0 
O> ..., 
i:.. 
0 ..., 
<> 
Cll 
ri 
ri 
0 
(.) 

(.) 
H 
...., 
c 
Cll 
i:.. 
i:.. 

Jl---+--+---+----+-+-1--1---+---+--+--l--+------l---l 

21--+--+---+----+-t-lf--11---+---+--l--+--+----+---l 

0.01 1--+--+---+----+-t-l~l---+---+--l--+--+----+---l 

71--+-+-+---+-t-l~l---+---+--l--+--+----+---l 

S'--42-+3-+5--'-10-2,!-,;Jf--151---+-100-'-2--1.3-'-5-1000+----2.L.JJ 

Collector Current,Ic - mA 

::s 0.1 1---1---+---l--l--"-'----"--ll 
(.) 

i:.. 
0 ...., 
~ 2 Ta=25°C,single pulse 
~ 0.01 (For PNP, minus sign 
3 is omitted.) 

\ 0 2 3 5 1 10 z 
Collector to Emitter 

2SB631 
280600 

3 5 7 100"" z 3 

Voltage,VcE - V 
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2009 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

Low Frequency Power Amp, 
Medium Speed Switching Applications 

®341E 

Features 
• Large allowable collector dissipation and wide ASO. 

( ): 2SB632,632K 
Absolute Maxilma Ratings at Ta=25°C 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 

Collector Dissipation 

Junction Temperature 
Storage Temperature 

VCBO 
VcEO 
VEBO 
Ic 
icp 
Pc 

Tj 
Tstg 

Electrical Characteristics at Ta=25°C 

2SB632,D612 
(-) 25 
(-) 25 

(-)5 
(-)2 
(-)3 

1 
10 

150 
-55 to +150 

Collector to Base V(BR)CBO (Ic=(-)10uA 
Breakdown Voltage IE=O 
Collector to Emitter V(BR)CEO (Ic=(-)1mA 
Breakdown Voltage RBE=oo 
Emitter to Base v(BR)EBO IE=(-)10uA,Ic=O 
Breakdown Voltage 
Collector Cutoff Current 
Emitter Cutoff Current 

ICBO VcB=(-)20V,IE=O 

2SB632K,D612K 
(-) 35 
(-) 35 

min typ max 
(-)25 
(-)35 
(-)25 
(-)35 
(-)5 

(-) 1 
(-)1 IEBO VEB=(-)4V,Ic=O 

DC Current Gain hFE(1) VcE=(-)2V,Ic=(-)500mA 60* 320* 
hFE(2) VcE=(-)2V,Ic=(-)1.5A 

Gain Bandwidth Product fT VcE=(-)10V,Ic=(-)50mA 
Output Capacitance cob VcB=(-)10V,f:1MHz 

* 2SB632,2SD612 are classified by 500mA hFE as follows: 

I 60 D 120 I 100 E 200 I 160 F 320 I 

Switching Ti.Jlle Test Circuit 

-fr 
lOu sec 

V CE= I 2V -2V +12V 

Ic= IOI91 =-IOisz=500mA 

Case OUtline 2009 
(unit:mm) 

30 
100 

( 30 ) (45) 

B: Base 

unit 
v 
v 
v 
A 
A 
w 
w 

OC 
OC 

unit 
v 
v 
v 
v 
v 

uA 
uA 

MHz 
pF 

JEDEC: T0-126 C: Collector 
E: Emitter 

D174MY,TS/E108/No.341-1/7 
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2SD62l,621K/2SB632,632K 

Collector to Emitter 
Saturation Voltage 
Base to Emitter 
Saturation Voltage 
Turn-on Time 
Storage Time 
Fall Time 

VcE(sat) 

VBE(sat) 

-2.a ~-----I~c_-_v_,c=E.__ _____ _ 
2SB632 J 

< _2;. T0= 25'C_-1----r----r-30-

1 ~ 
(.) - 2.0 1----:J,p-.... --==t:::::::=F=-1~~-1 

H I a---i -20 

I -1.6 Fr: -d-
-1.2 '7' 10 

8 %::::: 8 

~ -0.8 ~=--t---1--+----t--_-~".'tr-­
~ -0.4 (;;,=,,,j::==l==:::i:=:::::1l=~2::"t1----
rl 
0 
(.) 

Ig=OmA 
0 0 -1 -2 -3 -4 -5 -6 
Collector to Emitter Voltage, Ve& - V 

-1.6 

< -1.4 

U-1.2 
H 

~ -1.0 
Q) 

"' t. -0.B 
:::s 
(.) 

"' -0.6 
0 
t -0.4 
Q) 
rl 

~ -0.2 
(.) 

0 

Ic - VsE 
2SB632 
VcE=-2v 

t 
t r 

-J-
O -0.2 -OA -0.6 -0.B -1.0 -1.2 

Base to Emitter Voltage,VBE - V 

fT - Ic 
2886321 
V CE= -- I OV-+---+--+--+---+---+--+---+---+-+-< 

g100 y 
~ 7 v 
; \/7 
~ 3 J---+-+--1----+--l---+---+--l---+-l---+--+-.J---1 
;J: 
-g 2 J---+-+--l---+----1---+---+--l---+-l---+--+-.J---I 

&! 
!l 10 ~_.__,.___,.__-L-__,__-+-~__,_____,.__,__--+-___.. _ _,__, 
~ _1 2 3 5 _ 11 2 3 5 -m 2 3 5 _1000 2 3 

Collector Current,Ic - mA 

Ic=(-)1.5A, 
IB=(-)0.15A 
Ic=(-)1.5A, 
IB=(-)0.15A 

min typ max unit 
( 0.3 0.8 ) v 

(-0. 4 )( -0. 9) 
(-)1.1(-)1.5 v 

at test circuit 
II 

II 

..... 280612 

(60)50 
(80)100 

400 

ns 
ns 
ns 

Tc=25'C 
.4 1---------<1-----'-----'1--_12,,}--

(.) J._---l--
""!. 2.ol------~l------"4'==----l---l-~151------1 
':5 _L ___+-- 12 

~1,6 7~ 10 

u 1.2 liw~u::7-::E:=:t:=~===1===Js4J-------l 
~ ~ 6 
t 0.8 7 
Q) ·~--+--+---+---+--4;;.+ 
~ 0.4 ,.,fL'.,____1------+----+---+-- 2 1---

(.) V Ig=OmA 
0 o , 2 3 4 5 6 

Collector to Emitter Voltage,VcE - V 

1.6 

1,4 

H<.>1.2 

.., 
c 1.0 
Q) 

"' ~ 0.8 
(.) 

"' 0.6 
0 .., 
~ 0.4 
rl 

~ 0.2 
(.) 

Ic - VsE 
2SD612 

t VcE=2V 

t 
7 

-J 
0.2 0.4 0.6 0.8 1.0 1.2 

Base to Emitter Voltage,VBE - V 

fT - le 

3 1~___.2_3+--51--~11-~2~3__,,5_100..__~2-3"--5'---l>00--'-------'-2~3 

Collec~or Current,Ic - mA 
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t. 
0 
+> 
0 
Cl) 
rl 
rl 
0 
u 

2SD612.612K/2SB632.632K 

... 
;:I 

"" ... 
6 

5 
hfE_ -

2SB632 
Vcm=-2v 

~ 

""" I'\ 

10 

~ 1 2 3 5 -10 2 3 5-100 2 3 5_1X)O 2 3 5.axio 
Collector Current,lc - mA 

cob - Vcs 
2SB632 

r-.:t== r Mlfz -+--+--+-+--+---+---+--+--+--! 

10 5 7 -1 2 3 5 7 -10 2 3 5 7_100 

Collector to Base Voltage,VcB - V 

VcE(sat) - re 
-1 

2SB632 
Ji-+-

-~m >--+-1---+-+--+-l---l-+--+-+-l1--+--+--+-+---1 

5>--......... ---+-+--+-~,--+--+-+-l>---+----o--;-+-~ 
-1 2 3 5 -10 2 3 5 -100 2 3 5 -1000 2 3 5...10CXXJ 

Collector Current,Ic - mA 

5 2SE632 K/2SD612,~ S O 
31--+-+-+-+----+-+-+..+~~:J.Ii-.--.-l-+-+------l 

H~ 1.0 ~ ~~~\C-
~ 7 ~ o>~~ r-

2! 5 f"" i \I\ I \I ~ s 3 ~ \ 
~ >--+--+--+--+---+-~ <)~ __\. ~ ~ 

~ OJ1--+-+-+-+----+-+1-i+-+D..~~---+~~~~fv~~4 
~ 5!---'Ta=25°C,single pulse--+-~ dl 
8 1:- (For PNP, minus sign dS,;;; bj ~ 

'l'-lf- is omitted • ) -+-~i:tf' I' I 
0 3 5 7 1.0 2 3 5 7 10 2 2!i 33" s 

Collector to Emitter Voltage,VcE - V 

728 

h 
1000 

E.E. - c 
2SD612 
Vcm=2V 

l>l 
~ri. 

.; 
•ri 

"' 0 100 ... 
N 

I\ 
c: 
Cl) 
t. 
t. 
;:I 
u 
u l 
A 

10 23 5 10 23 5 100 2 3 5 100023 511m1 

Collector Current,Ic - mA 

.0 tlO 
0 

0 

Cl) 
0 
c: 
11! 

+> 
•ri 
0 
11! 

"" "' u 

2SD612 
f= IMHZ 

cob - Vcs 

~I 
+> IOt--t--+---+--+-+--+--+---+--+--+--+---1 
;:I 

"" .µ 

6 
571 3 5710 23 57100 

Collector to Base Voltage,VCB - V 

VcE(sat) - re 

0~1 >---+--<---+-+---+-+-l--+--+-+-1--+--+--+-+---I 

5 1 235 10 235 100 235100023510cm 

Collector Current,Ic - mA 

;.: 12 Pc - T 
2SB632,K/2SD612,K Mica (IS-126) 

""'u I With silicone 
10 ·<" ---+---+--

"' ¢~. grease 
~ ¢.,,. 
~ 8 1--+--+-..._t-f! 

c: 
0 

~f! 
ilt 

---+-"<'5'.,, . ........,r---t---t-----1 

¢-? 
•ri 6 
~ s.1~~~-
0. 
•ri 

:i •. ir--r-:---~ 
•ri 
A 
Cl) 2f---+-'--+---+---'"P"~-'J'>-._,.--f'---+---I 
rl 

~ '·0 t=n=t=r=±==±~~~~~J 
:;::: 0 o 2025 JI) liO 80 120 111) 

~ Ambient Temperature, Ta - 0 c 
lliO 



2SD612,612K/2SB632,632K 
Sample Application Circuit 1: 2SB632K/2SD612K-Used 8w Symmetrical Complementary 

Amp 
[Specification] Power supply---AC 100V Transformer voltage, at quiescent 

mode=28.8V, at maximum output mode(THD=5%)=25V, f=1KHz, RL=8ohm 
Rg:600ohm 

typ 

{ Icco 
Output stage 

Quiescint current ID Driver stage 
(Collector current) IC First stage 

14.0 mA 
42.0 mA 

1.4 mA 

[ VG Without NFB 
Voltage gain VG With NFB 

75 dB 
40 dB 

Output power Po THD=5% 8.7 w 
Total harmonic distortion THD Po=1W 0.05 % 
Input resistance ri Po:1W 60k ohm 
Output Resistance ro Po=1W 0.2 ohm 

28.BV Quiescent 
25.0V Maximum Output 

C10 0.01 

R15 1.5k 

TR1: 2SC536(Cl,E,F) TR2: 2SC536(0,Ef) TR4: 2SD612K(UE,F) 
TR3: 250438(0,Ef) P1 fin. P2 fin 

TRS : 2SB632K(D,E,F) 
01,02:05448 03,04: 05135 

Note: TR3: With P1 fin or P2 fin 

DC output voltage 
{o.c o. IA - 2s. sv 

O.C 0.6A- 25.0V 

*TR4, TR5: D, E rank version R12=560ohm) 
F rank version R12=470ohm Must be paired in the same rank • 

10 

:>< 7 

0 
ii. 

" (I) 

5 

~ 1.0 
ii. 7 
..., 5 
::> 
0. ..., 
6 

T \oY-~~ 
~~. 

--;;- \ oO'?t'L -+--I 
y 

v v 
~ Vcc=2B.Bv 

-f 
Transformer 
power supply 
Quiescent v RL:Bohm 

O.l s 7 10 2 3 s 7 100 2 

Input Voltage,v1 - mV 

.... 
I 10 

§l ~ 
(-< 

i::~ 3 
0 2 
·rt ..., 
3 1.0 
..., 7 

.~ 5 
A 3 
() 2 
•rt 
i:: g 0.1 

" 7 &l s 
..... 3 

THO - P0 

Vcc=2B.Bv 
Transformer -~ 
power supply 
Quiescent 
RL=Bohm 

1 
f-- IOkHz IY. '!>-t-----

'1-!-----
IOOHz 

J_ l I :1 2 
0 0.1 

(-< 

2 3 s 7 1.0 2 3 s 7 10 

Output Power,Po - W 
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2SD612,612K/2SB632,632K 

210 2 3 5 100 2 3 5 lk 2 3 5 10k 2 3 5 100k 

Frequency,f - Hz 

f response 

I 0 t--i-t--t--:;;lo--t--t-1---+~-+-t--t-"t-~;;;:-1 

~ _ 1 .___~11...+-V--+--+--+--+---+---+- v cc=2s. av ~ 
0 Y Transformer 
go -2 ,___.,Ii_,_._-+---+-+-+--+-+--+- power supply 
~ / Quiescent 

-3 -'- ' RL:Bohm 

a 
.<: 
0 

.!>II 

..... 
"' 
QI 
0 
f:l 

"' ..., 
WI ..... 
WI 
QI 

p:; 

Rg:600ohm 
- 4 1--+-+--+---l-+--+-t---+--+- Od B= 4 Od Bl 1 kHz 

Po=1W/1kHz 
-sl() 23 5 100 23 5 1k 2 3 5 10k 23 51()0k 

Frequency,f - Hz 

r; - f 

100 

5 r 1' 
Vcc=2B.Bv 
Transformer ~ 
power supply 
Quiescent ..., 10 

5. 
f:l 

H 
5 

RL=8ohm 
Po=1W 

X> 2 3 5 100 2 3 5 lk 2 3 5 10k 2 3 5 100k 
Frequency,f - Hz 

.... 
5 R15 in circui 

THO - VG 
·01 t.age Eair: 

0 ..... 
f:l 
0 a 
"' nl 

:i:: 

.-; 

di ratt 
3 4700 

8200 
1.Sko 
2.7ko 
4. 7k0 
a.21<0 

.."10.01 
0 25 30 35 /,l;J /0 !iO !i6 

!--< Voltage Gain, VG - dB 

730 

;., 

I 

0 10 

"'" 
"' 7 Q) 

~ 5 

"'" ..., 
;:J 

"' ..., 
6 

1.0 

4 

0 

'1l 
"O -2 

QI -4 .., 
.: 
8. -& .., 
Q) 
p:; -8 

-10 

THD-5% 

y 
~ o.pf i\ 

1!L 1vlc:28.8V ~ 
Transformer 
power supply 

I Quiescent 
RL=Bohm 

1()23 5100235 lk 23510k 23510l)k 

Frequency,f - Hz 
f response 

Without NFB 

vr l).J 
v Vcc=28.BV ~ 1----c 

f 
Transformer ~ power supply -
Quiescent 
RL=Bohm 
Rg=600ohm 
OdB=75dB/ 1kHz t Po=1W/1kHz 

- 12 Kl 2 3 5 100 2 3 5 lk 2 3 5 10k 2 3 5 100k 

Frequency,f - Hz 

am 
.<: 
0 

.!>II 

..... 
"' 10 
QI 
0 
.: 
<U ..., 
WI ..... * 1.0 p:; 

..., 
;:J 

"' ..., 

\ 
!'\ 

~ 
~ 

r0 - f 
Vcc=2B.av 
Transformer 
power supply 
Quiescent 
R1:Bohm 
f= 1kHz 
Po=1W 

L 
)"...... I-' 

6 
0.1 Kl 2 3 5 1002351k 23510k 

Frequency,f - Hz 
Pc - Po 

(Per transistor at output 
stage) 

RL=8Q 
f= lkHz 
Transformer J:! 10 >---+-+---t--t-t---+-+---tpower supply 

f:l 
0 ..... ..., 
<U 
0. ..... 
WI 
WI ..... 
i::l 

"' 
.31.0 
CJ 

~ 71---1--+---+--+--!l---l--+---+--+-t---t---l 
.-; 

3 50~.1--;--=3-~s-=1,--'1.~0-~2.--~3,.--~5-=1.-10~~2.---~3 
Output Power,Po - W 



2SD612,612K/2SB632,632K 

70 ~.--~~~~--Io_,I_c_c_o_-_v~c~c~~-.---. 
For Test Circuit, see below. 

<( 
a 

~ 00 I ~<----+--+--+--+---+--+--f---+-~,,,__--< 
I 

~ ~ 
... "' •t ~ Cl 10 !£'.-+-7"~-+-·-+--+-+--1--+-+--4 

0 ~ 
•rl 

> 

.... 

"' +> 

"' "' u 4 

20 & 5 ~-'--~---,',---,C.--"o--,",~c'c---=---=0---=' 
~ ~ ~ 27 ~ ~ ~ ~ ~ TI ~ 

o 0 2() 10 o 10 D ~ /1J 50 60 10 

Power Voltage, Vee - V 

Test Circuit 
Supply Voltage Regulation and 
Temperature Test Circuit 

Ambient Temperature, Ta - 0 c 

Sample Application Circuit 2:2SD612-Used 4W Input Transformer 
Coupling Amp for Car Use 

[Specification] Vcc=13.2V, RL=4ohm, Rg=600ohm, f=1kHz 

Quiescent current 
(Collector current) 

Voltage gain 

Output power 

{Icco 
In 

{VG 
VG 

Po 
Total harmonic distortion THD 
Input impedance 

Cl+ 
220u 
16V 

TR1: 2SC536(E.F) 

ri 

R3 lk 

2SC1175 (E.F) 
TR2 

typ 
Output stage 12.0 mA 
Driver stage 9.0 mA 

Without NFB 
With NFB 

THD=10% 
Po:0.5W 
Po=0.5W 

R7 270 

R13 39k 

01. 02: 05442 
TR3.4' 250612 (E.F) 

+ 

66 dB 
49 dB 

4.7 w 
o.B % 
60k ohm 

Vcc=13.2V 

C5 
470u 
16V 

Data on transformer (Tl) 

OUTPUT 
C Secondary 

Primary 

J[: 
Rt 
40 

~ 
Primary 

~econdar31 

Impedance DC resistance 

3k(l 1800 

4000 18(2 

(Must be paired in the same rank.) 
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?SD612,612K/2SB632,632K 

"100 
THO - P0 

I Vee= 13. 'li 

~ 5 RL=40 

E-< 3 
c 2 0 .... 
+> 10 ~ 
0 
+> 5 r/} .... 
A 3 
C.) 2 

1 
lL .... 

c 
~ 1.0 
~ 

f--t-t- f= lkHz 
v 

+-
«I 5 :.:: 

5 7 0.1 2 3 5 7 1.0 2 3 5 7 10 

Output Power,Po - W 

P0 - Vee 
8 f= lkHz 

R1=40 
;.. 7 THO= I 0% -+---1----+----+v-~1-----t 

ie 6 1----+----+--+---+-v-.,.....,_-+---t 

< a 

~ ..L :>: 5 f-----+---+--+--,,,C.-+----1--+---I 

ie z 
~ 4 f-----+---+---+---+----1---+---I 

~3 y v 
2 L.....---'------'---'---'----'---'---' 

10 11 12 13 14 15 16 17 
Power Voltage, Vee - V 

Icc;o• Io - Ta 
10~--~--=---~~--.--,---,--,--. 

Heat Eink 
80x55x2mm heat sink is 

60 screwed to chassiE. --+--1--::-7/--1 
g ii (Stereo mode) <,_c:Po • 
;: 1 50 Solid line: Vcc=13.2V 7 
.., A Dotted line: Vcc=16V y· 
ii) '"!. 40 For Test Circuit, s_ee-+.,,,.L_~t----1--+--1 
t ~ below. v/ 
8 2'.xi v 
~8 >_..... ).~ 
Ql 201 ~ I~ 

~~ ~ ~ Io 
~ -;:!1or===i~-=-="1-==E;;;:::ijr:::!!::=f=::::=!===:~~t-­
oi:i ~ 
~ 4 0 10 W XI 40 50 ~ 

Ambient Temperature, Ta - 0 c 

Test Circuit 
Test Circuit of Temperature 
characteristics 

732 

"' r/} 

8 

4 

0 

c -4 0 • 
0. 
r/} 

Jl -8 

-12 

-16 

f response 
Vee-13. 'li 
R1=40 
OdB=49dB/lkHz 
Po=O.IW(eonstant) 

lll r ~Ji~h NFB) N 
~ 

!/ 

10 2 3 5 1002351k 23510k 

Frequency,f - Hz 

'\ 

~ 
23 5100k 

c ::.. 
0 

Pc - Po 
10 R1=40 

f=lkHZ-+--+--+~r----+----1--+---l--"-1 
(Per transistor 

•rl I 
+> 
«I t) 
0..,. ..... 
r/} 
r/} ..... 
A 

~ 
0 
+> 
C.) 
Q) .... .... 
0 
(.l 

Q) .... 
.0 
«I 

~ .... .... 
...: 

at output stage )+--+-----lr--+---t--+--1 

3 0.1 3 5 7 1.0 3 5 7 10 

Output Power,Po - W 

Icco - Vee 
401~-~--.---.--~---,---.---, 

~ ~.1---+---+---+---+----+---+.-~ 
g~,__--+-~-+----t~-.-~~...L.____,_L-;--­
~ 281t---+---t--+---+-----1y-r---r---­

..;' ~1---+----+--+---+--~.L.'-+---+--

~ 201----+---+--t--~j/'~~--1--+---
8 ~r----r---r--r~-7-L-i-----r---r--­
~ 12 1----+---+--+r--+---t--+--­

~ s >----+--+-v-L-+---+----+---+-­

~ 41----+-~"+--+----+---+--+--~ 
=' b=:V 

C1 °10 11 12 13 14 15 16 11 

Supply Voltage, Vee - v 



2010A 

High Voltage Switching, 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

AF 25 to 30W Output Applications 
®513E 

( ) : 2SB633 
Absolute Haxilull Ratings at Ta=25°C 

Collector to Base Voltage VCBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Collector Dissipation Pc 
Junction Temperature Tj 
Storage Temperature Tstg 

unit 
(-)100 v 
(-)85 v 
(-)6 v 
(-)6 A 

(-) 10 A 
40 w 

150 OC 
-55 to +150 OC 

Electrical Characteristics at Ta=25°C min typ max unit 
Collector Cutoff Current IcBO VcB=(-)40V,IE=O 
Emitter Cutoff Current IEBO VEB=(-)4V,Ic=O 
DC Current Gain hFE( 1)• VcE=(-)5V,Ic=(-)1A 

(-)0.1 mA 
(-)0.1 mA 

40* 320• 
20 

Gain Bandwidth Product 
C-E Saturation Voltage 
B-E Rise Voltage 
Output Capacitance 

hFE(2) VcE=(-)5V,Ic=C-)3A 
fT VcE=(-)5V,Ic=C-)1A 15 MHz 

C-B Breakdown Voltage 
C-E Breakdown Voltage 

E-B Breakdown Voltage 

VcE(sat) Ic=l-)4A,IB=(-)0.4A 
VBE VcE=(-)5V,Ic=C-)1A 
cob VcB=(-)10V,f=1MHz 

V(BR)CBO 
V(BR)CEO 

" 
V(BR)EBO 

Ic=(-)5mA,IE=O 
Ic=(-)5mA,RBE=CD 
Ic=C-)50mA,RBE=CD 
IE=(-)5mA,Ic=O 

* The 2SB633/2SD613 are classified by 1A hFE as follows: 

1 4o c 80 1 60 . o 120 1 1 oo E 20·o[T60F~320l 

(-)2.0 v 
(-) 1.5 v 

(150) pF 
110 pF 

(-) 100 v 
(-)85 v 
(-)85 v 
(-)6 v 

.The switching time characteristic and test circuit are shown on next page. 

Case Outline 2010A 
(unit:mm) 

2.7 f:G.3:15.1~14.04 

[lil° 0 l=t;!U ~
.,-r 

I 

I 

~-;;+;:CJ I fu~ 
~1 ~-TB.0----1 E:Emitter 

JEDEC: T0-220AB 
EIA..r : SC-46 

C :Collector 
B:Base 

1115MY,TS/No.174/No.513-1/3 
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2SD613/2SB633 

Turn-on Time ton at Test 

Fall Time tr 

Storage Time tstg 

Switching Time Test Circuit 

191 
INPUT ---1 

OU1PUT 

Jl 20 
P.v=20µ sec 

-2V IOig I= -1 Dis2= Ic= IA 

Ig=O 
OO -10 -al -30 -ID -50 

5 

< 
I 4 
<.> 

H ... 
~ 3 
s.. s.. :s 

<.> 
s.. 2 
0 ... 
Cl 
Q) 

..... 1 ..... 
0 

<.> 

Collector to Emitter Voltage,VcE - V 

Ic - VBE 
I 2SB633/ 2SD6 13 

vcE=sv 1---

L' 
1--+ ~ I 

!----I-- v I 

IZ I 

l 
.LJ 

L l 
~or PNP, minus si&n is omit t!CI 

~ ~ ~ w u u 
Base to Emitter Voltage,VBE - V 

734 

min typ max 
Circuit shown below (0.16) 

0.28 
n ( 1. 45) 

3.60 
n (0.33) 

0.50 

re - VcE 
2SD613 

...: I 
~ 41---+-i,..---_ .J,+ _-_-+'"!" ---=-; 1 oomA 
~ 1z7...-f::j::::+=+==-'so; 
~ 3 Y.,- 60~ 
a v 40mA 

~ 2 v 
~ t:::t=+==+=+==+=+=::t= 2omA-+--
~ ! IS--+--+----1--+--l---+--+---1-+---t---< '6 1--<---1---1---r--1---r--.,_..--;-- I OmA 
<.> 

Ig=O 
0o 10 3) 30 "° 50 

Collector to Emitter Voltage,VcE - V 

~100.-----.---,-----.f_r.-------.-1c~--,--.----~..--, 
X VcE-5V 

7»---t----t--+--+-1---;1--+--!--+---< 

i i 

~ 3,~ _ _.,.___,._F_or_._P_NP..,.,_111_n_u_s_a..,1&_0__,.1_s_o_~_t_t._ed~. 
0.1 2 3 5 7 1.0 2 3 5 7 10 

Collector Current,Ic - A 

unit 
usec 

usec 

usec 

1-

! 



2SD613/2SB633 

00 
t<. .c 
;100 f----+---1---=f....,;.;~~----J-+--+--r---1 
•rl 
cu 

C!> 
..., 
c: 
Q) ... ... 
::> 
u 
u 

"" 

> 

c: ..., 
0 cu 
';1 l7l 

I ' I 
I I I I 

10 L__--=-F_o_r,,__P_N_P~,_m~1-·n_u_s_s_i~g~n'-'i~s--=o~m~i~t~t~e~d~. 
0.1 2 3 5 7 1.0 2 3 5 7 10 

Collector Current,Ic - A 

VeE(sat) - le 
Ic/Ig= 10 

11! 00 2 B>u i 1 ~ 
cu - i 

Cl) ~1.0 r----+-+--+-+---+--+--1-----1#-+--i 

~ ~ 7 t 
..., 0 + 
:::::> 
B 

00 

0 ..., 
.... 
.3 
CJ 
Q) 

..... ..... 
0 
u 3.L__--r-F~o~r-=--=-P.:.N.:.P~,--=;m~i=nu.::._::_s_s~i~g~n=-:i=s;._o=m~i=t~t~e~d:..:i. 

0.1 2 3 5 7 1.0 2 3 5 7 10 

Collector Current,Ic - A 

A S 0 
288633/ 280613 

< 10 i----,.;..-+-+--+---+-~i.---+--l-d-u~t.:.y~5-0%...:o~ 

u 
H-..., 
c: 
Q) ... ... 
::> 
u 1.0 ... 
0 ..., 
CJ 
Q) ..... ..... 
0 
u 

01 For PNP, minus sign is omitted. 
. 1.0 5 10 3 5 100 

Collector to Emitter Voltage,VcE - V 

.0 
0 

CJ 

Q) 
CJ 
c: cu ..., 

•rl 
CJ cu 
0. 

cab - Ves 
f= IMHZ 

, 7 - r 

~ 100 1----t-+--+--t--';'----"""""::-F'-'""'1-+--1 
..., 
::> 
0. ..., 
6 

... 
"' ..., ..., 

·rl 
B 

00 

0 ..., 
Q) 
<fl 
cu 

IJ1 

1.0 

1 =~~r=~-~l I 
For PNP, minus sign is omitted. 

1.0 3 5 7 10 2 3 5 1 100 

3 
0.1 

Collector to Base Voltage,VCB - V 

v8E(sat) - le 

I 
I 

Ic/IB=IO 

-+-1-----1-l--+-,_.'l"--+--+--+--4 
I 2SBi<33 

;-,sno l-+---+----1--1---+--< 
For PNP, minus sign is omitted. 

- r-3 ~s-1-·1.o ~ § --5 -, 10 

Collector Current,Ic - A 

i I 

10 i--t---
For PNP, minus sign 

0 20 40 60 80 100 120 140 

Ambient Temperature,Ta - 0 c 
160 
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2003A 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

AF 1 W Output, Electronic Governor, 
D-D Converter Applications 

®512E 

( ) : 2SB698 for audio lW output. 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage VcBO 
Col!ector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 

(-)25 
(-)20 

(-) 5 
(-) o. 7 
(-) 1. 5 

0.6 
150 

Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Tempera~ure 

icp 
Pc 
Tj 
Tstg -55 to +150 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current IcBO VcB=(-)20V,IE=O 
Emitter Cutoff Gurrent IEBO VEB=(-)4V,Ic=O 
DC Current Gain hpE(l)* VCE=(-)2V,Ic=(-)50mA 

hFE(2) VCE= {-) 2V, Ic= (-) 500mA 

unit 
v 
v 
v 
A 
A 
w 

oc 
oc 

min typ 
(-)1.0 
(-)1.0 

60* 
50 

max 

560* 

unit 
uA 
uA 

Gain Bandwidth Product fT VcE=(-)10V,Ic=(-)50mA 250 MHz 
Output Capacitance cob VCB= (-) lOV, f=lMHz (lg) Bf 
C-E Saturation Voltage VcE(sat) Ic=(-)500mA,IB=(-)50mA !-0.2)(-0.45\ VV 

D.13 o.3' 
B-E Saturation Voltage VBE(sat) Ic=(-)5DOmA,IB=(50mA) (-)0.9 V 
C-B Saturation Voltage V(BR)CBO Ic= (-)lOuA,IE=O (-)25 v 
C-E Breakdown Voltage V(BR)CEO Ic= (-) lmA,RBE=OO (-)20 v 
E-B Breakdown Voltage V(BR)EBO Ic= (-) lOuA, Ic=O (-) 5 v 

*2SB698 and 2SD734 are graded as follows by hpE at lA 

160 D 120 100 E 200 I 160 F 320 280 G 560 

Case Outline 2003A 
( unit:mm) 

JEDEC: T0-92 
EIAJ : SC-43 
SANYO: NP 

B. Base 
C. Collector 
E. Emitter 

3075KI/ 1313/6162KI/TS No.512-1/3 
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2SD734/ 2SB698 

le - VcE 
-aoo 2SB698 

~ -700 !----+---+---4 

I 

u-6001>----+--+---+----+ 
.... 

-0.2 -0.3 

Ig=O 
-0/o -0.5 

Collector to Emitter Voltage, VCE - V 

-too I 
2SB~8 ~ 
V CE - - SV -+-- ·--+--+----+--<-+--->-----+-----< 

~-801---+--t--+----+-+-----+---Hl---+---t----I 

Ill 
~ -60 r----+--t---r---+--+-----+-+-+--+-----+--< .. 
c .. .. 
~ -40r----+-+--r---+-+-----l-l--+---4--+----< 
u .. ., 
.:: -20 r----+--t------+r----t--+-----1+---+--+-----+--< 

00 -0.2 -0.4 -0.6 -0.8 -1.0 
Base to Emitter Voltage, VBE - v 

l 
2:1----+--+--+--+--+---+--+-+-1+--+----1 

~ ' i .. 10 '--+---.i--!---!----'-----h-+-+-+---'-----,1 
" -t .o 2 5 7 -10 3 5 7 -100 

Collector CUrrent,Ic - mA 

!---+--+---+-----+-- -+-+--

i I ---+---

~~.o----.<--<-y<--o>----4~0-~-r-+-~5.__ __ 100,__-------~5!--_-,oco'---i. 
Collector CUrrent,Ic - mA 

0.1 0.2 0.3 0.4 Q.5 

Collector to Emitter Voltage,VCE - V 

Is - VsE 
120 

230134 T 
VcE=5V 

100 

I 80 
IXl .... 

u 
0 0.2 04 0.6 0.1 1.0 0 

Base to Emitter Voltage, VBE - V 

fr - IC 
N1QOO ..J 280734 1 
~ "vcE=1ov--1--1--l----+---1--~1--+--+------1 

c 
·~ IOL--.+--.l--'*--.+-~10--1--+-_,,~.-..11--100'----.i, 
" 1.0 

Collector Current,Ic - mA 

lOCO 280734 
hFE - Ic 

1 V CE = 2V -'-----4--+---'---'---+--'--'---'---+---J 

fil 51----+--+--+-+---+---1---1--1-----1--+---1--1----< 

k 
.~ 3t;::::~F=<P=-F""-t-t-t--i--F-~~::T----1---1 i 2''----1--+--+-~+---+-+--+--1----+--+--~W~L-L-.....J 

~100 +---+--1----l---+---+--+--+--1---+--+--+---ll----1 
u 

71----+--+---+-->----+--+--+--L--+--+--+--L-.....J 

51--+-~'-+---<l--+--+---+-~1+'.--+----4--1 

1.0 2 3 5 10 2 3 5 w 2 3 5 1(XI) 2 
Collector Current,Ic - mA 
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2SD734/2SB698 

Cob - VCB 
100 2SB69BJ 

~ 7 f = I MHz _-+---+-__,>---+----+--+-----1 

~ 
5•t----t----+------l--+------I----+--+----< 

fl 
~ ~ 
-~ ~ 
g< I~ I 

~ ~ r---t----t---+-+---+I __ --....._---f ...... d----1 

" t-fr 
6 

-1.0 5 7 -10 2 3 5 
~ Collector to Base Voltage, Vea - v 

• VcE( sat) - Ic 
zl<XX> 2SB698 l 
~ 1 Ic/Is= 10 

Jl 
" 5 ~ 
g 100 r---+-+___,--+-+-+--+--+-...+Y--+___,--i 

.§ 7 ~ 
j;l I/ 

"' z 
~ 0 
:~ B W>---;...-->-_.,--+--+--+--...._->---+---+----',-~ 
~ -1 O 3 5 -10 2 3 5 -100 2 3 5 -1CXD 
~ Collector CUrrent,Ic - mA 
0 
u 

~ 
I 

u 
P:_ 
§ ... 
1il 
0. .... 
"' ., .... 
Q 

... 
0 .. 
u 

" .... .... 
0 
u 

300 

200 

100 

00 
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2SB698/ 280734 

cs= 
~ 

L\J 
Ls: 
~ 

25 50 75 100 1 5 1 iO m 
Ambient Temperature,Ta - °C 

cob - Vcs 
5 2SD734 l 

~ f= IMHz 

~ 

., 
"' "' 
tl 

>_ 

§ .... 
1il 
~ 

21.0 10 3 100 
Collector to Base Voltage, Vcs - V 

VcE(sat) - le 

1il 10 t::::±::±::::l'.'.:::'.'.:::r::___)_J__.___L_-1-_J___j _ _J 
C/l 

... 
B s'-----'---'----'--'---"---'---"---'---'---'----'-~ 
~ 1.0 2 3 5 • 10 2 3 s 100 2 3 5 10CO 

~ Collector Current,Ic - mA 

8 



2010A 

NPN Epitaxial Planar 
Silicon Transistor 

B/W TV Horizontal Output Applications 

®5428 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage VcBO 200 
Collector to Emitter Voltage VcEO 90 
Emitter to Base Voltage VEBO 7 
Collector Current le 6 
Peak Collector Current icp 10 
Collector Dissipation Pc Tc=25°C 40 
Junction Temperature Tj 150 
Storage Temperature Tstg -55 to +150 

Electrical Characteristics at Ta=25°C min 
Collector Cutoff Current IcBO VcB=40V,IE=O 
Emitter Cutoff Current IEBO VEB=4V,Ic=O 
Collector to Base Voltage VcBO Ic=5mA,IE=O 200 
Collector to Emitter Voltage VcEO Ic=5mA,IB=O 90 
Emitter to Base Voltage VEBO IE=5mA,Ic=O 7 
DC Current Gain hFE VcE=5V,Ic=3V 20 
Gain Bandwidth Product fT VcE=5V,Ic=lA 
C-E Saturation Voltage VcE(sat) Ic=5A,IB=O. 5A 
B-E Saturation Voltage VBE(sat) Ic=5A,IB=0.5A 
Fall Time tf Ic=5A,IB1=0.6A 

tr Test Circuit Case Outline 2010A 
(unit:mm) 

\:6:311s.1-i-1•.01 

Litt o~ 1;;;l l 

unit 
v 
v 
v 
A 
A 
w 

oc 
oc 

typ max 
0.1 
0.1 

15 
1.5 
1.5 
1.0 

2.7 

4--i-[lli 
I 
> 

'.'.i~:+:r=] k E' Emitter 
M ~lS.O~ · C: Collector 

..: JEDEC: T0-220AB B: Base 

EIAJ , SC-46 

unit 
mA 
mA 
v 
v 
v 

MHz 
v 
v 

us 

D232KI No.542-1/2 
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~ 
"' ~1.0 
"' u .. 

:> 
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tl' 

"' .., 
..... ~ 0 
!> 

§ 0. 1 
·-< .., 
"' ... 
" .., 
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"' I O.Dl u 
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0.01 
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I 10 
u 
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"" i:: 

~ 
" 8 
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B 1.0 
u 
"' ..... 
..... 
0 
u 

1.0 

250823 

VcE(sat) - le 

Ic/Ig= 10 

0.1 1.0 """"Z" T ,--,- 10 
Collector Current,Ic - A 

hFE - Ic 

! 

........._ 

' \:; 
I\ 

]'\ 

vm=sv 
0.1 1.0 T-S-7 10 

Collector Current,Ic - A 

A S 0 

_I 

lcp 

Ic ~ / 
!-----t'--!o 00;~ 

~ ~ ~ 
!-----

~<D-j ~~ t---

N t'.. 
~ 

"'\j 

3 7 10 100 
Collector to Emitter Voltage,VcE - V 

740 

VsE(sat) - Ic 
o~~~-~~::..::.>--:,..:.:.:;.<~~~--~-~ 

~ 7 
m "'--+-+---1-4---+---1--1-+-L-..L-..--1--+-L-L-.J 

"' "' :> 

~ 
~ I I J...1 
~ 1.0J.....---J--J-+-1--j--+-+-f-+-+-+--=1--""'*',__:+-~ 
!> !--+-
§ 

·-< .., 
"' ... 
" .., 
"' Ul 

'f 0.1 L---l__J-.l.-..'""-'--J...-J...--J.....1.-.J..--<--4---J...--l-....J 

aJ O.Ql 0.1 1.0 ~ 10 
Collector Current,Ic - A 

3 

, ~~~~~~~P_c_-~T_a~~~~~~-
u 

0.. 

i:: 

-~ i.()1---.+-.-+----l---+---1--1---+--~ 

.! ~ 
m ~>---+---~L."-,.. _ _...,~-+----+----1---l----1 

-~ N 
.., 20>---+----1----1----1-l ...... ~"""'1~-+----1---'----1 

~ 1' : 
uro1---+--+---+---+---1l.~~~l---+--~ 

~ fl 
] 0 o 20 /.() 60 8) 100 120 1/.() 
~ Ambient Tempera tu.re, Ta - °C 

160 



2009 

3V, 6V Strobe Applications 

®5380 

Features 
• Low saturation voltage. 

High hFE. 
Large current capacity. 

Absolute MaxiBJJI Ratings at Ta=25°C 
Collector to Base Voltage VCBO 
Collector to Emitter Voltage VCEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 100ms, 1 pulse 
Collector Dissipation Pc 

Tc=25°C 
Junction Temperature Tj 

NPN Epitaxial Planar 
Silicon Transistor 

unit 
60 v 
20 v 

6 v 
5 A 
8 A 

1.0 w 
10 w 

150 OC 
Storage Temperature Tstg -55 to +150 OC 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current 1CBO VcB=50V,IE:O 
Emitter Cutoff Current 1EB? VEB=5V,Ic=O 
DC Current Gain hFE 1)* VcE=2V,Ic=0.5A 

hFE(2) VcE=2V,Ic=3A(Pulse) 
Gain Bandwidth Product fT VcE=10V,Ic=50mA 
Output Capacitance cob VcB=10V,f=1MHz 
C-E Saturation Voltage VcE(sat) Ic=3A,IB=60mA(Pulse) 
" "' Saturation Voltage VBE(sat) Ic=3A,IB=60mA(Pulse) 
Turn On Time t 0 n at test circuit 
Fall Time tr n 

tstg n 

•: The 2SD826 is classified by 0.5A hFE as follows: 

i 120 E 200 160 F 320 I 280 G 560 I 

Switching Ti.me Test Circuit 

lu A' 
l 
IOV 

OUT Case OUtline 2009 
(unit:mm) 

JEDEC: T0-126 

min typ max 
1.0 
1.0 

120• 560* 
95 

120 
45 

0.5 
1.5 

30 
40 

300 

B: Base 
C: Collector 
E: Emitter 

unit 
uA 
uA 

MHz 
pF 
v 
v 

ns 
ns 
ns 

31l5KI/5244KI,TS No.538-1/4 
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250826 

Ic - VCE 

~ 3 l-l'l-1+-o>""'lj...-__ .i--l---+-+--1----1 15mA --t---1 

!: rj"' I 
8 'L 1/mA 3 2 t11r'tt,........._.-=j::===~:::t==:t===r==r=r=j=--i 
0 
Q) 5mA 
~ 1 t"l~h.+--t--+--+--+--+--+--t--+----t 

o~~-~-~~--+--~~-rs~=-o~~ 
0 1 2 3 4 5 
Collector to Emitter Voltage,VcE - V 

< 
I 4 
0 

H 

~>3 
Q) 
s.. s.. 
::l 
0 2 
s.. 
0 .... 
0 

~1 .... 
0 
0 

0 
0 

IC - VBE 

1 Vrn=2V 
(Pulse) 

l1_ 

7 
I 

l 
./ 

0.4 0.8 1.2 1.6 2.0 
Base to Emitter Voltage,v8E - V 

fT - IC 
~1000....---r---,.--~-.--~-~-----~ 
:C VcE=iOV 
I 

7>----t-__,e---+-e---+---+-+--(Pulse) 
St----t-__,t---t-1--+---+-+--+--+-~ 

<!' 

c .... 
~ 10 ~---r___,,___...._.__-+-_ _..,_.,..__~.._...__, 

m ~ 1axi 

> 3 

'.;:;1.0 
<U 
Ol 7 

l>l 5 
>o 
Q) 3 

~ .... .... 
~ 
c 0.1 
0 .... .... 

Collector Cur.rent,1c - mA 

VCE(sat) - Ic 
Ir./Ig=50 
(Pulse) 

~ 
12: 

12:: y 
<U s.. 
.3 
ti! 

5--
_v 

l>l 
I 

0 

742 

3 
0.1 ' 1.0 <3 

Collector Current,Ic - A 

v 
7 

10 

< 
I 
o4f----l---J--\--,q,L-,,.1£::::_f-----l--~;;.;.==!i:::==i 

H 

.... 
~ 3 ~-l--+--IA~4=--k~f-=~==~::}:==l 
s.. 
::l 

0 

a 2 f--+-h~hl<'--+-+-__,1-_+-+---
.... 
0 
Q) .... 

°ci 1 f--~~'i-:=l---+--t--f---1---1-_::::;:.:....-1 
0 

0.2 0.4 0.6 0.6 1.0 
Collector to Emitter Voltage,VcE - V 

h FE - IC 
l<XXl .----,.--~----~-~------

'll---+--+--+--l---+--1----1-_j_ VcE=2V 
(Pulse) 

l>l 
,...r.. 
c .... 
<U 

c:> 
..,100 1----4-1--+--+--l--+--1--+--.L--+--l 
c 
Q) 
s.. 
s.. 
::l 

0 

0 
A 

.0 

71----4-1--+--+--l--+--1--+--.L--+--l 
51----4-1--+--+--l--+--1--+--.L--+--l 

21---1--+--+--+--+-+--l---+--+--+-__j 

10 
10 '---l-.O-+---'---.O-.l---l.-...L-........ ...1--J 

100 3 '$" 1000 -.; 
Collector Current,Ic - mA 

Cob - VCB 
f= !MHz 

0°100 l----+---4--+--4-+---+-+--I--+-~ 
Q) 
0 
c 
<U .... 
'M 
0 
<U 
Q, 
<U 

0 

.... 
5. 2'----'---'--+--'t---+---+-+--1---+--I 
.... 
6 

10 ~1--1r--.i--,,.__....,..___.10 __ 4Tr--3.J--,j,---.!-1-'oo 

Collector to Base Voltage,VcB - V 

12-~~-~~-P~c_-_T_a_~~-~-

40 80 120 160 200 
Ambient Temperature,Ta - 0 c 



u 
H 

..., 

10 

~ 1.0 .. .. 
::> 
u 

'"' 0 ..., 
" ~O.l 
..... 
0 
u 

250826 

A S 0 

icP r---. ~o~ s 
Icma~ 

~I :s 1<.; -
]": 

b.,, "'~J 
["-.,. ~ ~<'.'.lo 

I"'- \ 
2 ::sJ 

"b 
~ s 

2 
2 ;7 , 3 s 7 0.1 1.0 10 2 3 

Collector to Emitter Voltage,VcE - V 

Sample Application Circuit 1 : Electronic flash set 

> 

Al 
ma 

Ni Cd 
X2 

kali orx 4 
nganese 

Ni Cd 
X4 

Cl 

E:[V] r[O] MC[lLP] C l[µP] 

2.7 o. 15 ~500 100 

6.0 1.2 500 100 
~900 

5.4 0.3 500~ 100 
1200 

VMC - tc ( l) 
I 350~~-~-~~-~-~~----~ 
u 

>:E:."!IXJ 

280826 X2 
!1 0 '--~---'---"------L---'---N_i_C_d_b_a_t_te_r__,y'--X_4__, 
::\! 0 2 4 6 8 

Charge Time,tc - sec 

> 
I 350 

>fi!~O 

~ 25> 

~ 200 1---;,.<-,,r:. 
0 
> 

VMC - tC (3) 

10 

150 1---1-JJ.'-"'+--l----+---+---l-----+---l-----l---I .. 
0 
~ 100t-f1!1'"f---t--~1----t---t---1----t--+----t---! 
0 

"' ~ SO f---+-+--1---t---+-----ll----+2s0826 X 1 
u Ni Cd battery X 2 c 0 '-----L---'---~~---L---'---------"-'---' 
.... o 2 4 6 10 
::\! Charge Time,tc - sec 

DFC05 

s 

MC 

R[l<O] C:;[uP] Tr p p s Core 

2.2 0.01 280826 o. 55p x o.23p x o. 07 p x E:E: 13 
PG 103/4T 1iY4T 1350T 

4.7 o. 015 280826 o.6p x 0.23p x 0.08p X E:E:16 
E:PG 223/4T 203/4T 1390T 

33 o.0068 280826 II fl II II 

E:FX2 

> VMC - tc (2) 
I 350 
u 
>x~o ., 
~250 ..., 

..... 
0 200 
> 
~ 150 ..., 

.... 
al 100 
0. 

"' so u 
c 

0 .... Manganese or alkali battery X 4 

"' 0 
:E:. 

2 4 6 8 10 
Charge Time,tc - sec 
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2SD826 

Sallple Application Circuit 2 High-grade electronic flash set 

25D826x2 

744 

EE16 OFC05R 

stRl 
DRA03E 

DC/DC CONVERTER TRANS 
P: 0.6 ¢ 22 3;4T 

F: 0.23 ¢ 20 3;4T 
S: 0. 08 ¢ l 390T 

CORE: EEl 6 

> VMC - tc ( l) 
1 lSOr--r-,.----,---,.....-,--,--~-,.--.---, 

280826 X2 
NiCd battery X4 .5 00~~-~__. _ _,__.__ __ :c.c:._.:c.....:..:.__.;_c..._J 

~ 2 ' 6 a 10 
£! Charge Time, tc - sec 



2006A 

NPN/PNP Epitaxial Planar 
Si I icon Transistors 

Voltage Regulator, Relay•Lamp Driver, 
Electrical Equipment Applications 

®575C 

( ):2SB764 
Absolute Mazi.lmll Ratings at 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

(-)60 
(-)50 
(-)5 
(-)1 
(-)2 
0.9 
150 

-55 to +150 

unit 
v 
v 
v 
A 
A 
w 

OC 
OC 

Electrical Characteristics at Ta=25°C min typ max unit 
Collector Cutoff Current IcBO VcB=(-)50V,IE=O 
Emitter Cutoff Current !EBO VEB=(-)4V,Ic=O 
DC Current Gain hFE(1)• VcE=(-)2V,Ic=C-)50mA 

hFE(2) VcE=(-)2V,Ic=C-)1A 
Gain Bandwidth Product fT VcE=(-)10V,Ic=(-)50mA 
Output Capacitance c0 b VcE=(-)10V,f=1MHz 

C-E Saturation Voltage 

(-)1 
(-)1 

60* 320• 
30 

150 
(20) 
12 

(-0.2)(-0. 7) 
0.15 0.5 

(-)0.85(-)1.2 B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 

VcE(sat) Ic=(-)500mA,IB=(-)50mA 

VBE(sat) Ic=(-)500mA,IB=(-)50mA 
v(BR)CBO Ic=C-)10uA,IE=0 
v(BR)CEO Ic=(-)1mA,RBE=co 
v(BR)EBO Ic=C-)10uA,Ic=O 

(-)60 
(-)50 

• The 2SB764/2SD863 are classified by 50mA hFE as follows. 

l6o D 120 J 100 E 200 J 160 F 320J 

Case Outline 2006A 
(unit:mm) 

EI.AJ 1 SC-51 
SANYO:MP 

(-)5 

B: Base 
C: Collector 
E: Err.itter 

3085MY,TS No.575-1/3 

uA 
uA 

MHz 
pF 
pF 

v 
v 
v 
v 
v 
v 
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2SD863/ 2SB764 

2SB7.64' 

2 
I -800 1-----~"--

U 
H -~ -600 f-U'----l:.;..-"""'=t---t--+--t---; 
f -4mi\ 

~ -"1J~~~==:::~;;~::~-~3mA~::::~-~ 
0 -2• ... 
0 
~ -200----+---+----<,___-lmA---<--~ .... 
8 

o......_ _ _._ __ ..._ _ __. ...... rs~=-OmA~--'----' 
0 -2 -4 -6 -8 -10 -·Ii 
Collector to Emitter Voltage,:V:cE - Y 

Ic - VcE 
-IOCO.------,--~-r---,,,---r--------, 

i1 
I 

u 
H 
..; 
A • " " a 
" 0 .. 
0 • .... .... 
0 
u 

2SB764 

-800 

-&al 

-"1J 

-2mA' 

-200 

Ig=OnA O"--_... __ ..._ _ __.....__...._ __ ...__ _ _. 
o -0.2 -0.4 -o.& _ -o.a -1. o -1:z 
Collector to Emitter Voltage,VcE - Y 

le - VBE 
1200 VcE=2V 

i1!1XX>t----+-~--+--+----+--4-----I 
I 

u 
'"!.ea>t----+--+----!---+--+-tr----i 
~ • t 600 t----+--+----!---t 

a 
; 11:/:Jt-----+---+----!-­.. 
i 
~ 200t----+--+----!--H---r----i 
o (For PNP, minus sign 
u 0 is omitted.) 

o 0.2 °"' o.t o.e 1.0 
Base to Elllitter Voltage,VBE - V 

cob -·vcs 
IOO.-----.--.-....,----,---.---r----,--f~-=--1MHz=-"" 

~ 1t----+--+--+---+---+--+--+---+--+---< 

(For PNP, minua aign ollitted.) 
1 l -S- T 10 __ 7 3 o T 100 
Collector to Base Voltage,VcB - Y 

746 

Ic - VcE 

~~ 
2SD863 

v~_ 4~ 

~ 
3mi\ 

t-----i 2mi\ 

v 
lmA 

V" 

0 IB.=OmA 
0 2 4 6 8 10 ~ 

Collector to Emitter Voltage,YcB - V 

Ic - VcE 
!IXX>.--~.-.-,---:::;>!~--,----==c:-~ i1 2SD863 

o,._ _ _... __ ..._ _ __. __ ....._r~s-=_o_,__~ 
o 0.2 0-4 0.1 o.a 1.0 1.2 
Collector to Emitt.er ·voltage,VcB - V 

hFE - Ic 
VCE-2V 

5 

3 

280863. J--t-

~' <<1>s~ 

~ 
:>6.;r 

5 

3 

(For PNP, minus aign is omitted,) 
2To Tl> z.-• 10 m JCOO 

Collector Current,Ic - mA 

fr - re 
VCE-IOV 

(For PNP, minua sign is omitted,) 
2 3 5110 2 3 5710() 

Collector Current,Ic - mA 



i:l> 
0 .,.., I 3 ..., 
cu ~ ... ..., 2 
;:l cu ..., 

~1.0 cu 
en "" 7 
... ~ 
Q) 

..., Q) 3 ..., "° .,.; ro 2 a..., 
"'1,..; 

1 0 o. 
0> 7 ..., 
... 
0 3 ..., 
0 2 
Q) 
,..; 
,..; 0.0 1 
0 

(.) 

~ 1(XX) 

2SD863/2SB764 

VcE(sat) - Ic 
re/rs= 10 

t--t--+--+--+--+--+--+--1--1--~J~J> [,/'"~ 
J--t--+--+-+-t--t--+--+-+ '],,s'<> P-­

s\J'IJ 
~y ']; 

(For PNP, minus sign omitted.) 
10 J 57100 <J 571(XX) 2 

Collector Current,Ic - mA 
Pc - Ta 

A.S.0 
. I t---+---+--+--+-+---+--l' 1 pulse lcp 

747 



2003A 

NPN Epitaxial Planar 
Silicon Transistor 

1.5V, 3V Strobe Applications 

®5500 

Features 
• In applications where two NiCd batteries are used to provide 2.4V, two 

2SD879 transistors are used • 
• The charge time is approximately 1 second faster than that of germanium 

transistors • 
• Low collector saturation voltage VcE(sat) leads to low power dissipation, 

(T0-92, Pc=750mW) • 
• Highly resistant to breakdown due to large current capacity • 
• Excellent hFE linearity from low current to high current. 

Absolute lfaximHI Ratings at Ta=25°C 
Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEx 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector current icp 100msec. 1 pulse 
Collector Dissipation Pc 
Junction Temperature Tj 
Storage Temperature Tstg -55 

Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Bandwidth Product 
Output Capacitance 
C-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 

Case Outline 2003A 
(unit:mm) 

JEDEC: T0-92 
EIAJ : SC-43 
SANYO: NP 

to 

30 
20 
10 
6 
3 
5 

750 
150 

+150 

min 

140 

30 
20 
10 
6 

unit 
v 
v 
v 
v 
A 
A 

mW 
OC 
OC 

typ max unit 
1.0 uA 
1.0 uA 

210 MHz 
200 pF 

30 v 
0.3 0.4 v 

v 
v 
v 
v 

B. Base 
C. Collector 
E. Emitter 

3075KI/5244KI,TS No.550-1/3 
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2SD879 

< 4 l-----+----l--+'--b-""""---1-----+--~ 
I 

0 
H i J 1----+---.~'-tc~-+---1--,--=s,-mA-;--t---j ., 
t IOmA 
6 2 ~----J,~,L-c:J..-~'F"==!==~---1 

" 0 .... SmA 

g 11-----"<....J.""------1-----l----I-- 2'1\A 
..-f 
..-f 
0 

0 00 0.2 
Ig=O 

0.4 0.6 0.8 1.0 1.2 

J.2 

< 2.8 

H02.4 

~ 2.0 ., 
" 3 1.6 

0 

s 1.2 ..., 
Cl 
~ 0.8 
..-f 
8 0.4 

Collector to Emitter Voltage,VcE - V 

re - VBE 
(Pulse) 

i 
ii 

VcE=2V -J-
0 0 0.2 0.4 0.6 0.8 1.0 1.2 

Base to Emitter Voltage,VBE - V 

fr - re 
.!:! 1CXX) r-----r-r----,-,.---,.----,,----,-.,,.----..,,,..,.., 
i; VCE- \OV 

~ ..., 

7•1-----+---+---+--+-+----+---+- (Pulse) 

5•1----+--+----i-+--+-----1--+--+--+---< 

71-----l---1---+-l---+----+-+--+-+---I 

10 5 100 3 5 7 1CXXl 
Collector Current,Ic - mA 

VeE(sat) - le 
Ic/Ig-50 

21----+----1---+-r--+----+--r- (Pulse) 

~1000>---+----t---+-r--+----+--+--+--+--< 
r"'I 
t.' > 

t,GI 

~ ..., 
..-f 

21-----l~t--t---+---t--~-~]L"'l"'-+----+--+----l 
{; v c 1001---+---1---+-:p'" ....... '+----+--+--t--+--t 
~ 7'1----+---+--~~./'--1----+--+---+--+---+----l ..., / 
"' " ::1 ..., 
"' rn 

r"'I 
I 

0 

0.1 5 t.Jl 3 

Collector Current,lc - A 
5 10 

Ie - VeE 
I (Pulse) 

< ~I ~ 
I 4 i--- l>Y+---+---=:;;i;;.-~F=---t----1 

~~3~ tSmA 

Sm A 

~ ~~~+-~-t~~-t--'-OmA--r-
~ 2 v - -+-. ---j . 

0 ..., 
~ 1 fHV---+---+----t---t- 2mA 1-

~ '/ -1.IQA. 
0 ~ ~ 0 

OO I 3 4 5 6 

Collector to Emitter Voltage,VcE - V 

hFE - le 
iooo .-----r--r--,---r-.-.-.---.--.~v-cE~-=-<2~v..., 

lmsec 
7>---+--+---t--~--+--+--r--r----r(Pulse) 

~0~,-~2-+3---:51---0~.1-~2__,,3___,5,____1 ~.0-~2-<-3--:5>---~10 
Coliector Current,Ic - A 

cob - Ves 
Jt,-----.------,----,.---..,-----,----,----.,.f---,~MH=-=--z 

J:l 
0 

<>..1001----1----t----l.----+---+----+--t--­., 
Cl 
~ 7'1----1----+----I--+---+----+--+---

~ 5ir-i-='""'--.::!:-----+---+-+--+----+--+--
r;! IJ---
~ 3 r--;._ 
0 1r---t----+---+r--+-'"""t-------.;:::---t--1--~ 

..., 1'..... 
::1 2:1-----+---+----l--+----t----+L-.::::-__,... __ 

"" ..., 
c5 

10 2 3 5 7 1~ 10 
Collector £0 Base Voltage,VcB - V 

900.---~~~~~-Pe~-rT_a_,~--,-~-r~--, 

~ 800 1---+---+---t---r----;----;----;----i 

~700~ 
""' '+--. 
§600 ~ 
.... "' 
i500 ~ 
-.: 400 f--+---+--+--"'1-f't;,----;----;----;----i 

~300 ~ 
z200 ~ 
,C) 1'. 
~100 ~ 

8 °o 20 "' 6Q .., 100 120 1~ 
Ambient Temperature,Ta - 0c 

160 
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A S 0 
105~-.--.--i~c~p~-~-l~-----rT~~~--.----i 

< ~ ill max h -~;;t-,+--+-__,f----< 
H0 J~ ,.._&or 
..;, 1.0 J:--.. L"- 1 -t-
~ i ~I l ~-i, 
t: 5 : ~ De> ~.)---1 
a 3 I----+--+ " 
S0.1 I 1 ~ 
t !~ 
~ st----t---j -- ~ 
'ci 31---- ' 2 I- >< 1--1 
t.> 2r--+-t-----+ ~1- ('5~ 

_J_J_ _l > 
O.OI 23 57 23 57 3 0.1 1.0 10 

Collector to Emitter Voltage,VcE - V 

Sample Application Circuit : Electronic flash set 

Manganese 
or alkali 
battery3v _:_ 

T 

+ 

100u 

MC 
+ 200u 

-4(X)u 

Core: EE13 Number of turns of transformer P: o.55p' X 1034 T, S: 0.07 p' X t350T 

(Kijima Husen) p : o. 23 p' x 123/,j T 

: 350 MC-40Qµp 

~3001------+--+---l------+-+-__,l------+--+------t---I 

==-.. ~ 
~' 2501----+----+--+---+-~+--. 'l.l ~ 

-~ 200 7,'P v 
> V1~~~ ----+---+-1 

,_&.t:.'0':i 8 1501-------+-+--7'9--,,."'f'- -~µV 

~100 Yr 
~ .E c SOh#'---+--+--+----+--+--+--+--+---1------1 
..... 
Id 

::c 0 0~--+--___,2.,____-±-3-~4-~5,...---±-5-~~a-~9~~10 

Charge Time,tc - sec 

VMC - tc 
> 350~~~~~~~-~J---':..-.--~~-~----. 

MC=2ooµp I ---!:::::::::t=J...--:<~ 
I .j.-::;... 

? : ~) "+:F"-4----+---+---I 
~ b 

::: 200 /. '"·~----t---1---1------t--+-~ 

{; A~ 
8 150 17/ 
~ ,~ 
~ 100~,-;1~-L<'f-----t--+--+--4--+--+----+--+-____, 

t.> 50Y~'----+-----t--+--+-----+------+-+-----+--+-____, 
c 
":;l 
::c 0 01,-----+-~2-~3'-----,+--±5-~5..--+-*a--~9,.--"110 

Charge Time,tc - sec 

750 

> 350 MC=300µP 
I 
t.>3001------+-+------11------+-+--+--t--+-::--O~~ 

>r. 
; 250 1-------1----+-----tl-------I-

~ 
:'::2001-------+--+-----tf--.o<+----· 
0 
> 

c ... 
i1l 0 0~-+----,!2,.-~3<-----+4-~5-~5,...---+-*a~+-_...,.,10 

Charge Time,tc - sec 



@590A 

Use 

2009 

Driver Applications 

NPN Epitaxial Planar 
Silicon Transistor 

Motor drive, Printer hummer drive, Relay drive, Voltage regulator controller. 

Features 
High DC Current Gain (not less than 4000). 
Wide ASO. 
Low saturation voltage (l.5V max.). 

Large power rating (Pc=lOW). 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage VCBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Collector Dissipation Pc 

Pc Tc=25°C 
Junction Temperature T· 

J 
Storage Temperature Tstg 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current IcBO VcB=20V,IE=O 
Emitter Cutoff Current IEBO vEB=8V, rc=O 
DC Current Gain hFE (1) VcE=2V,Ic=500mA 

hFE(2) VcE=2V,Ic=l0mA 
Gain Bandwidth Product fT vcE=1ov, Ic=50mA 
C-E Saturation Voltage VcE (sat) Ic=600mA,IB=0.15mA 
B-E Saturation voltage VBE (sat) Ic=600mA,IB=0.15mA 
C-B Breakdown Voltage V(BR) CBO Ic=lOuA, IE=O 
C-E Breakdown Voltage V(BR)CEO Ic=lmA, RsE== 
E-B Breakdown Voltage V (BR) EBO IE=lOuA, Ic=O 

unit 
30 v 
25 v 
10 v 

1.5 A 
2.5 A 

1 w 
10 w 

150 oc 

-55 to +150 oc 

min typ max 
1 
1 

4000 
3000 

120 
1.5 
2.0 

30 
25 
10 

tquivalent Circuit 
Colltttor 

Case Outline 2009 
(unit:mm) 

Emitttr JEDEC: T0-126 
B: Base 
C: Collector 
E: Emitter 

6082KI No.590-1/2 
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unit 
uA 

uA 

MHz 
v 
v 
v 
v 
v 



2SD894 

J;'----J.--+--J,.-,J,.-,--'---+---+--J.-~--'-----,! 
10 s1m s11aD 

Collector Current,Ic - mA 

121--~-----P.;:c~--T-=-a~-~-~~ 
3' 

20 l,Q 60 80 100 120 '"° 160 
Ambient Temperature,Ta - •c 
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> > VsE(sat)•VcE(sat) - le 
I I 10 ~------.-.:----'~---=-..-.....><.-~-~ 

Ic/r8=4ooo 
~~ 7'1---+--+--+--+---+----1--+-+--+--+--~ .... 

51---+---+--1--1--+---+-_j_-+--J_-l-_ _J 

Jll()L--'-2-'---"-----"--l(X)-'--~2L-iJ-i5__J_7_1~(XX)L___J2 

Collector Current,Ic - mA 

A S 0 

1.0 ..., "I() "'"! 
Collector to Emitter Voltage,VCE - V 



2022 

NPN/PNP Planar 
Si I icon Transistors 

AF 35W Output Applications 

®6790 

Features 
Wide ASO because of on-chip ballast resistance • 

• Capable of being mounted easily because of one-point fixing type plastic 
molded package (Interchangeable with T0-3). 
Large current capacity (Ic=6A) 
Highly resistant to breakdown. 

): 2SB775 
Absolute Haximlm Ratings at Ta=25°C 

Collector to Base Voltage VCBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Collector Dissipation Pc 
Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current IcBO VcB=(-)40V,IE=O 
Emitter Cutoff Current IEBO VEB=(-)4V,Ic=0 
DC Current Gain hFE(i)* VcE=(-)5V,Ic=(-)1A 

hFE(2) VcE=(-)5V,Ic=(-)3A 
Gain Bandwidth Product fT VcE=(-)5V,Ic=(-)1A 

Output Capacitance cob VcB=(-)10V,f=1MHz 
B-E Voltage VBE VcE=(-)5V,Ic=(-)1A 
C-E Saturation Voltage VcE(sat) Ic=(-)4A,IB=(-)0.4A 

C-B Breakdown Voltage V(BR)CBO Ic=(-)5mA,IE=O 
C-E Breakdown Voltage V(BR)CEO Ic=(-)5mA,RBE=CO 

Ic=(-)50mA,RBE=co 
E-B Breakdown Voltage V(BR)EBO IE=(-)5mA,Ic=0 

• The 2SB775/2SD895 are classified by 1A hFE as follows: 

j6o D 120 I 100 E _@!I] 

unit 
(-) 100 v 

(-)85 v 
(-)6 v 
(-)6 A 

(-)10 A 
60 w 

150 OC 
-40 to +150 OC 

min typ max unit 
(-)0.1 mA 
(-)0.1 mA 

60* 200• 
20 

(-)100 
(-)85 
(-)85 
(-)6 

(18) MHz 
15 

160 pF 
(-)1.5 v 

(-1.4)(-2.0) v 
0.9 2.0 

v 
v 
v 
v 

.The switching time characteristic and test circuit are shown on next page. 

Case Outline 2022 
(unit:mm) 

20.0, 

E: Emitter 
C: Collector 
B: Base 

1115MY,TS No.679-1/3 
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2SD895/2SB775 

Turn-on Time at Test 

Fall Time 

Storage Time 

Switching Time Test Circuit 

OUlPIJT 

INPUT 

PW=20µ sec 51 
200VR 1 u 120 

~20V 

< 
I 

t.) 
H 
..;-
s::: 
Cl) ... ... 
::s 
t.) 

... 
0 .., 
0 
Cl) .... .... 
0 

t.) 

-5 

-4 

-3 

-1 

I 018 I= -1 OI82=Ic= IA 

le - VeE 

-\Orn/\ 
o+----r----

-5m1' 

. 288775 

I 

I 

+--

o,__ __ .._ __ ...._ ___ r~s~=_o_~-~ 

< 

t.) 
H .., 

-s 

-4 

~ -3 ... ... ::s 
t.) 

... -2 
0 .., 
0 
Cl) 

::::: -1 
0 
t.) 

0 -10 -20 -30 -40 -50 
Collector to Emitter Voltage,VCE - V 

re - VBE 

T 288775 
VCE= -5V 

1 I I 
I [ 

0 J 
o -0.2 -o.4 -o.~ -o.a -1.0 -1.2 -1.4 -1.6 

Base to Emitter Voltage,VBE - V 

754 

Circuit 

n 

n 

< 
I 4 
t.) 

H .., 
~ 3 ... ... 
::s 

t.) 

... 
0 ., 
0 

~1 .... 
0 
t.) 

min typ max 
shown below (0.12) 

0.20 
(0.36) 
0.82 

(1.29) 
3.88 

l C - VeE 
2SD895 

10mA 
-t-----'----[---+---"------< 

5m1' I8=0 
O'-----.i.----'--_;;;---'----'---......J 

0 10 20 . 30 40 50 
Collector to Emitter Voltage,VcE - V 

< 

4 
t.) 

H .., 
~ 3 ... ... 
8 
... 2 
0 .., 
0 
Cl) .... .... 
0 
u 

1 

le - VsE . 
280895 

I 
VcE=5V 

1 
rr 

[/ 
0 0 0.2 0,4 0,6 0.8 1.0 1,2 1.4 1,6 

Base to Emitter Voltage,VBE - V 

unit 
usec 

usec 

usec 



2SD895/2SB775 

N i! 100 
fr - Ic 

I 

l'< ... 
--+--· -------t--

~-----T 
I ' 

,; 
0 
::I 

"O 
0 .. 
"" 10 
.c ..., 
"O ..... 
:. 

"O c: ., 
Ill 

~ i 
"' For PNP minus sign is omitted. o 1.o~-~-~-,._~--~0..,,--~~~-~~ 

0 1 1.0 10 
Collector Current,Ic - A 

1000 --~~-~-Co~b~--Vc~B'---.,--.,.------, 

c: > 
0 
"'I ..., 
al~ .. ..., 
::I al 

f= I MHz 

5t----t--f-- -- t--r--- ---+--+---+--!--! 

>------+--, -+-T -+-t+--, -+------+--! --+-----+--+--! 

For PNP, minus sign is omitted. 
31.0 2 3 5 7 10 2 3 5 7 100 

Collector to Base Voltage,VcB - V 

VsE(sat) - Ic 
Ic/Ig= 10 

..., l1l 2t-----+---+--+--+--+---+----+--+-+-~ 

~i 
t.> "' . ..., "' 
~ ~ 1.0 t-----t----1-­
s..., 
r.i ..... 

0 
O> ..., 

"' "' al 
Ill 

tJ 
H 
..., 
c: 
"' .. .. 
::I 

I I I 

3 '--_....,,.F_o_r.,,-PN_P~·-m~i~n_u_s_s_i~g~n-i~s-o_m~i-t_t~e_d~. 
0.1 2 3 5 1 1.ci 2 3 5 1 10 

Collector Current,Ic - A 
A S 0 

For PNP, 

tJ 1 1---+---+----+---+---+~--+'<-+-+----t .. 
0 ..., 
0 

"' ..... ..... 
0 
tJ 

0.1 j,--J.---'-----J.--+-~l--+-'-~---.l 
10 100 

Collector to Emitter Voltage,VcE - V 

r.l 
.Cr,.. 2SB775 
~ 100 ~=f~J~2~so~s~i;5t::f:::d, .. ~~~LJJj 
~ I i ~ 
t ! i ~\ 
~ ~-t-t-------+~--+-~-----+--t---+-\~I___, 

lO~-~F_o_r~P_N_P ____ ,_mi~n_u_s_s_i_g_n_i~s_o_m_i_t~tre_d~· 
0.1 --, :r -, T 1.0 --, T -.,- T 10 

Collector Current,Ic - A 

VcE(sat) - Ic 
c: > 10----~--~--,----r----,--~-,.--, 
0 ..... 
~ :; 
.. al E Ill 3 

~ E' 2r----

~ =: 1 0 l----+----1---+­...,"' ..., ~ 
-a~ 
r.l 0 
o> ..., .. 
0 ..., 
0 

"' ..... ..... 
0 
tJ 

g::;.. '10 

j I 

omitted. 
1.0 w 

Collector Current,Ic - A 

Pc - Ta 
288775/ 2ffi895 

ol U60 1---+--~--+---+-----t----+---+--+---! 
~"" 
.~ 50 t---+--..,l'-..-->.c--~--+---+---+--t------1 

~ '\. 1,0l-----i---+---+-1-"-....... ---+--1---+---t----i 

i 1 ~ 
~ 36 1-----ti- -+--+--+--"<~c--tt--,.-----t--+----J 

201----+---+---+---+--t-'~~+---t----i 

~ I 1' 
~ 101---l+---+---+--+---1--r~-"<--t-----1 

~ h 
< 00 20 I,() 60 60 100 120 140 160 

Ambient Temperature,Ta - 0c 
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2022 

NPN/PNP Planar 
Silicon Transistors 

AF 40W Output Applications 

®6780 

Features 
• Capable of being mounted easily because of one-point fixing type plastic 

molded package (Interchangeable with T0-3) • 
• Wide ASO because of on-chip ballast resistance • 
• Good dependence of fT on current and excellent HF responce. 

( ): 2SB776 
Absolute Maxi.mula Ratings at Ta=25°C 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to BaseiToltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

Gain Bandwidth Product 
Output Capacitance 

B-E Voltage 
C-E Saturation Voltage 

C-B Breakdown Voltage 
C-E Breakdown Voltage 

E-B Breakdown Voltage 

at Ta=25°C 
1CBO 
1EBO 
hFE( 1)* 
hFE(2) 
fT 

cob 

VBE 
VcE(sat) 

V(BR)CBO 
V(BR)CEO 

V(BR)EBO 

VcB=(-)80V,IE=O 
VEB=(-)4V,Ic=O 
VcE=(-)5V,Ic=C-)1A 
VcE=(-)5V,Ic=C-)4A 
VcE=(-)5V,Ic=C-)1A 

VcB=(-)10V,f=1MHz 

VcE=(-)5V,Ic=C-)1A 
Ic=(-)4A,IB=(-)0.4A 

Ic=C-)5mA,IE=0 
Ic=C-)5mA,RBE=co 
Ic=C-)50mA,RBE=CO 
IE=(-)5mA,Ic=0 

• 2SB776/2SD896 are classified by 1A hFE as follows: 

(-)120 
(-)100 

(-)6 
(-)7 

(-)11 
70 

150 
-40 to +150 

min typ 

unit 
v 
v 
v 
A 
A 
w 

OC 
OC 

max 
(-)0.1 
(-)0.1 

60* 200• 
20 

15 
(200) 

140 
1.5 

(0.9) 
0.6 2.0 

(-) 120 
(-)100 
(-) 100 

(-)6 

unit 
mA 
mA 

MHz 
pF 

v 
v 

v 
v 
v 
v 

j 60 D 120 I 100 E 200 I Case Outline 2022 

Switching Tille Test Circuit 
OUTPUT 

INPUT 

SL i "lii
2 PW=20 µsec 2001/R 

51 • 

-ll~u , ~, 2ov 

-zv 1ors1=-1ors2=rc= tA 

756 

(unit:mm) 

E: Emitter 
c: Collector 
B: Base 

1115MY,TS No.678-1/4 



2SD896/2SB776 

Turn-on Time 
Fall Time 
Storage Time 

IDin typ 
at test circuit shown below (0.2)0.2 

max unit 
usec 
usec 
usec 

< 
I -6 

u 
f-!.-sl---/--,1£-.""'1----+----:::;;;;i.,......,""t--+-,-----t---I ..., 
c 
f! -4 H~t"=--i--t--:::::...+-""=+---+---+-----1 
I. 
::> 
u -31-H--.1----;---+--+---~--+-­
I. 

~ ~ll__.b,:~~::::l==:::t:::::t:::=r~_:-:-l!OmA 
Cl) 

...... 
c; -1""""""1---f------+---+--+---+---+---I 
u 

Is=O 
0 0 -10 -20 -30 -1,/J 

Collector to Emitter Voltage,VcE - V 

u 
H 
..., 

-4 

c -3 
Cl) 
I. 
I. 
::> 
u -2 
I. 
0 ..., 
0 
Cl) -1 

...... 

...... 
0 
u 

le- VsE 
1 2SB776 

t---- VcE= -SV 

i 
-} 
v 

j_ 
LL 

-0.2 -Q.4 -0.6 -0.8 -1.0 -1.2 -1.4 

Base to Emitter Voltage,VBE V 

~ s.~-~...,.--r--~f_T~--l~c...,.._-,..-----, 
);:: /. 2SB776 

E--< .... 
311---+---+--+--+-I----+-- VcE=-sv 

I I 

t !"--
~ 101---+--+--+--+--+----+-J"'....+-"\.-+-+--t 

~ [s: 
~ I 
:;: 31---+--+--+--+--;l---~l-+----+-+--i 
'O 
c 
"' IQ 

c i 
·:;: 1.0 '---+---±---+--±---'1--.--±---±--+---±---' 
t!) -0.1 2 3 5 7 -1.0 2 3 5 7 -10 

Collector Current,Ic - A 

" (0.3)0.6 
" (1.2)6.0 

le - VeE 
2ffi896 

20mA 

\~ 

IsJO 
0 o 10 20 30 llJ 

Colrector to Emitter Voltage,VcE - V 

u4 
H 
..., 
c t 3 
I. 
::> 
u 
I. 2 
0 ..., 
0 
Cl) 

...... 1 ...... 
0 
u 

:l:l 
);:: 

I 

<!"' 
..., 
0 
::> 

5 

'8 10 
I. 

""' 7 z 5 
'O 
•.-l 

~ 3 
c 
&l 2 

c 
·:;t .0 
t!) 0.1 

le - VsE 
2SD896 

VcE=SV 

v_ 

1 

f v 
L v 

Q2 OJ. 0.6 0.8 1.0 1.2 1.4 
Base to Emitter Voltage,VBE - V 

fT - le 
2SD896 

vcE=sv 

-D.. 

\ 
' ]"-... 

3 571.0 2 3 5710 

Collector Current,Ic - A 
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2SD896/2SB776 

1too ~~-~~~-rhF'""E~-~1-"e~~--~ I 2SB776 
7 >---+--+-->--+---+----+--+-- V CE== - 5V 

~ 51---+--+--t--t--+---t--+--+--+--t--~ 
.c 
c: 
•.-! ., 
~1oor:=:=i:=+:::::=J:=*::::,,j-..~l_.f--f---f---J---j 
Q) ---i-.... 
~ b,.. 

~ ~ 

~ 

1' 
10L---'---'--'--,L--'--~-;,--,L-~-'--~ 
-0.1 2 3 5 7 -1.0 2 3 5 7 -10 

Collector Current,Ic - A 
cob - Ves 

2SB776 
• r=lMHz 
.01000 t----+--t----t-+--+---+--+ -,--,---_, 

00 71----+-t----+-t---t----+--t--f---t---j 

c: > 
0 
•rl I 
+> ., 
i.. +> 

t---

71----+-t----+-t---t---+--+--+-+-__, 
51----+-t----+-+-+---+--+--+-+-__, 

~~.0----,2~. ___,3..-____,5-1..__~10--~2-~3--5:--~1~_100_, 

Collector to Base Voltage,VcB - V 

VCE(sat) -le 
2SB776 

:> ., -10 t----+---lt---+-t---t---+-+--t--+--1 
~ ~ 71----+---11---+-l---t---+-+--l--+--1 
Cl) l<I 5t----+-----<t----+-t---+----+-+--t--+--t 
'-->u 
Q) -+> Q) 

+'bO v ...... ., 
s +> -1.0 t----+---11---+-l---t---+-+--7"'-t--+--1 
l<l'ri 7t----+-----<t---+-t---+---+-~--"~~-+--+--1 
O> 5t----+-----<t----+-t---+----t~.;£__C'-+--+--+--< 

~ 3t----t--+--t--+-_.,....--<l-'C.....~-+---+---t--t--I 
0 
+> 
0 
Q) 
rl 
rl 

-0.1 f---=j...-o'q.f--1-+1-"""--+--l---l-+---+-+--I 
1~----=----1-+--1--+--1---+-rc/Is=10 
}0~.1----,.--~3,___,.5___,1,___1~.0--~2 _ _,__5,__~1-_~10 0 

u 

"> 0 .... ' 
+> 
"'~ 
i.. +> :> ., 
+> "' 

Collector Current,Ic - A 

VsE(sat) - le 
2SB776 

m ---~t----+----<--+-t---+----+-+--t---+--1 
Cl) :;::: 
i..> 7t---+-t----+-+--+----+--t--+-+-__, 
Q) -+> Q) 

+> bO 
•rl ., 
s +> 
M°ri ~ 

i> ~ 
~ -1.0 i---+-t--+i.--'---ll--11---:b-"'f-+----l-+--i 
Jg 11=~+-r-""'f:::.-t-+--t-rc/r8= 10 

~0.1 7 -1.0 2 3 5 7 -10 

Collector Current,Ic - A 
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l<I 
.cµ.. 

" •.-! ., 

2SD896 
vrn=5V 

r.:r I 
~ 100 6.--+-=+===1F=F=*""--J::--+--+--+--+--4 
Q) ~ t 71---+--t---lt--i--+---t--+-~~.+-+--+---+ 
:> 

~ \. 
A ~ 

10 '---;0--k---1,_.,.._+---:--+-:---J;,--'---% 
0.1 5 7 1.0 5 7 10 

"'-' 0. 

Collector Current,Ic - A 
cob - Ves 

2SD896 
f=lMHz I 

.orxtJl----+--1----i~t---t---+--+--~-__, 

0 0 71----+--1----1-t---t----+--t--+--t---j 

Q) 
C) 
i:: ., 

+> 
·.-! 

~ ~ 
~ UJl----+--1-----1-+--+---+-""'-+-~-...=+r-----l--l 
+> 
:> 
0. 
+> 
:J 
0 

i:: 
O> .... 
+> I ., 
i.. 

2,.0 2 5 1 1o 2 3 5 1 1oo 
Collector to Base Voltage,VcB - V 

VeE(sat) - le 
21---+-+--l--+--+---11---t-- 2SD896 

B ~10 1----+--t---+-+---+---+-+--+--+--1 
co "' Cl) ~ 

l<I 
~ ~ 311----+--t---+-t---t---+-+--t--+--1 
~ Q).. 2'>----+--t---+-t---+----+--+--+----+ .II,,._. 
·g ~ LJ 
!<I+' l.01----t---11---+--l--t---+-+---;..<A-t---I 

rl 71----+---+--+--+---+--l---t-~-7".Ll-t--t--i 
B~ s.1----+--t---+-+----+--~-~[:::2'--Y'--+-+-__, 
i.. 
0 
+> 
0 
Q) 

rl 
rl 
0 
u 

" > 0 
·rl I 

o. 

3 

2 

1 ..--r 
~t:: 
0.1 2 

f-=__.._,..-:::--+--+-t---i---t-- re/ rs= 1 o 
571.0 2 3 5710 

Collector Current,Ic - A 

VcE(sat) - le 
280896 

+> 3t----+-----<t---+-t---+-----<--+--+--+--< co 
i.. ...., 
:J co 2t----+---t---+-t---+-----<--+--+--+--< 

+> "' co 
Cl) l!l10 l----t---+--+--+-+----+--t--1---t--1 
i.. > 
Q) - 7t----+---t--+--l--+----l--+--t---+--I 

+> Q) 

~ ~ 51----t---+--+--+-+----+--t--t--+--1 
8...., 
M 'ri 31----+---l--+--l-+----+--t--l---t---j 

.s > 2>----+---l--+--l--t----1--+--t---+--< 

Q) 

"' &l 
i--l--" 

1.0 f--+---l'---t---1-_,-+i----==-l-~=-+-t---i 

71.-.~-l--+-""'F...-i==-J--+-1c/Ig=lO 
5~~1---J21--~3'---c!-s--11~~~0--~2-~-s~~1~10 

Collector Current,Ic - A 



2SD896/2SB776 

0.1 -----~------~------~.....-~~---; 10 100 
Collector to Emitter Voltage,VcE - V 
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20008 
NPN/PNP Epitaxial Planar 

Silicon Transistors 

3V, 4.5V High Current Amp Applications 

®6768 

( ) : 2SB808 
Absolute Maximum Ratings at Ta=25°C 

Collector to Base Voltage VcBo 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics at 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

Gain Band-width Product 

icp 
Pc 
Tj 
Tstg 

Ta=25°C 
IcBO 
lEBO 
hpE(l)* 
hFE(2) 

Common Base Output Capacitance Cob 

VcB=(-)15V,IE=O 

(-) 20 
(-) 15 

(-) 5 
(-)0.7 
(-) 1. 5 

250 
125 

-55 to +125 

min 

VEB= (-) 4V, Ic=O 
VCE=(-)2V,Ic=(-)50mA 160* 
VcE=(-)2V,Ic=(-)500mA 80 
Pulse 
VCE=(-)lOV,Ic=(-)50mA 
VcB=(-)lOV,f=lMHz 

Collector to Emitter Satura­
tion Voltage 
Base to Emitter Saturation 
Voltage 

VCE(satH Ic=(-)5mA,IB=(-)0.5mA 
VCE ( satj 2 Ic= (-) lOOmA, IB= (-) lOmA 
VBE(sat) Ic= (-) lOOmA,IB= (-) lOmA 

Collector to Base Breakdown 
Voltage 

v (BR) CBO re= ( - ) lOuA, I E=O (-)20 

Collector to Emitter Breakdown V(BR) CEO le=(-) lmA,RsE== (-)15 
Voltage 
Emitter to Base Breakdown 
Voltage 

V(BR) EBO IE=(-) lOuA,Ic=O (-) 5 

* The 2SB808/2SD1012 are classified by 50mA hFE as follows 

2SB808 !160 F 320 I 230 G 5!>0] 

2SD1012 !160 F 320 I 280 G 560 I 480 H 960 I 
~ 
I 320~------~1.f.lJ-U0-8/-t.>:..,-·1J-lil~l2 
u 
A:.280 ---
§ 
·;:: 240 

1l. 
-~ 200 

d 160 .. s 120 
u 
w 
::: eo 
8 
w "° 

·-··t 
I 
I 

Case Outline 20008 
(unit:mm) 

2.0 II o.35 

ff~---~ ... q co . ...: 

it---- ~ ':1 
I I -0.45 
i-<-3.0__...__ 14.0 

SANYO: SP B: Base 

unit 
v 
v 
v 
A 
A 

mW 
oc 
oc 

typ max 
(-) 1.0 
(-) 1.0 

960* 

~ o~~-~-~ -'---~--~~ 
~ 0 

20 BO 120 

C: Collector 
E: Emitter 

.. Ambient Temperature,Ta. - °C 

1115MY/1283KI,TS No.676-1/4 
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unit 
uA 
uA 

MHz 
pF 

mV 
mV 
v 

v 

v 

v 
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~ -700 

I -600 t------t----t----+--+ 
u 

H 

.; -soo f-----t----.,.__,,._-+--

" "' ~ -«JO 1-----+--r:----.~----::..l-'"'-----+·'::::;,;...""""=-j 
8 
... -JOO 1------+../-f-~l-£-~-e:t------, 
0 
.µ 

~ -2001--z~~~:;:;;r::::~+===j:...=~!:...;, 
..-t 8 -100 l---~'$"':;.r::~""--l-----+------1-----l 

100 

Ill 
'""!. 60 
.µ 
c: 
~ 
~ 40 
u 
QJ 
Ill 

.:! 20 

0 
0 

-0.1 -0.2 -0.J -0.4 -o.s 
CollectortoEmitter Voltage,VCE - V 

Is - VsE 
For PNP, minus sign is VCE=5V 
omitted. 

I 

! 
OJ N 
0 -
OJ 0 

gj -0 
N UJ 

N 

1 
' 
I 

I 

0.2 0.4 0.6 o.e 1.0 
Base to Emitter Voltage,VBE - V 

l(XX)r-...--,---.-,-r-rh_FEr--~I~c~,_...,-~~--, 
7·r---t--+--+--+--+--+-·-t---+---+-+---+----.V~C~E~=-2---+V 
,,.._-+--+-+--+--12io I 6 I 2 I --<--+--+----!-+--+-+ 

"' """'b.. T 
J:: t2saaoa 1"-6 ~ 
·~ i 11'1 I 
~ 100 ~f--+--+--+-+-l-1--. --+-----+---+-+---+-Ll->14~--+-+-i 

~ -\- 1 
8 -l 

8 211-~--t---lf-+-+--+--+--+--+--+---+-t--t--l 

For PNP, minus sign is omitte~. 
lO 1f---.f-T-...-5-1-0-2"'-....-3-,5..---100-...=-2...-3r-5-1CXXl--........ 23...-.1 

Collector Current,Ic - mA 

VcE(sat) - Ic 
:> 100lO ~---~---'-r~_,__, _ _,__~~~--
s 

.µ 

"' 
lt------+---l-+----1--+-+---+--+-+-+--+----t 
21----t--t-+----+--+-+---+--+-+--+---+---1 

~1CXX) 1----t--+-+----+--+-+---+--+-+--+---+---1 

"' :>~ S·t----+-+----1--+-+-+--+--t----+--+--+l----1 
"' QJ lt------+---l-+----l--+-t----1--+--+-+--r,-~--j 
t g 21------+--t-+----+--+--+----+---+-+-~i.:7'.:--:J?'~.1£.._~--1 

·g .:: 100 t------+---l-+----1--+-t----1--'---i>"'-h""l----t 

~ g S·i---+--+----+--+----+-+- (Q'O~ l 
~ § 3 ~ '), ~' ---+-+------+ 
E ·.;:: 2 , H /:),s" \+0--+--+-~---1 
~ ~ 10 ~ l I~/Is~IO 
~ ~ For PNP, minus sign is omitted. 
UUl 1 J > 10 lJ > 100 2J 51()()() 

Collector Current,Ic - mA 

~ 700 

I 600 t----+ 
u 

H 

.; 500 ~---+l--+-~l----7"""'1-----1-------l 
c: 

"' ~ '°° l------l+--/---/----7"t------+--
8 
... 300 ~--1-A.~L-~...,..,---+--
E ~J-~~::;-~~1 
~ 200 1----+ff.A-:;.-£---:_,...F---+---t------i 

..-t ..., 
8 100 f-!.jfW'.,_Lf--------l------lr--------1-----1 

0.1 0.2 o.J 0.4 
Collector to Emitter Voltage,VCE - V 

fr - re 
N 1QOO ~---~-~...,.-'-~-=--~-----~ 

~ If----+--+--+--+----+----+--- V CE= I OV 

.µ 
u 
.g 
0 

~ 100 T7 
.c: 7 ~ 
~ ~y~ ' 
~ l 
~ 3 

: 2t-----+--1+--+-+---t---+----1----l-t-----t 

-~ For PNP, minus sign is omitted. 
<.:> 10 1f---~2.--J...---5...--.-7-. ,-o-~,.._ 2-....-3-,...... 5~7.---'100 

ro. 
I 

~ 
~ 
ij 
.µ 
·-< u 
"' fa' 
u 

Collector Current,Ic - mA 

cob - Vcs 
f= I MHz 

~ 10 !------+----+ 

fr 
"' 0 

"' ~ 
Ill 

~ For PNP, minus sign is omitted. 
~ 311~---.--...-~~--....---"-10----.---1. 

Collector to Base Voltage, Vea - v 

A.S.O 
I I I .1 1 __ ___,__,__ 2SB808/2SD1012 
t=t==1 lop ' I J~ < T I b,./a /o 

' 1.0 re max ~<S> 
~ 11--....... ~~+-+---t---+---+-+--_µ:~,<S>& 6l" --1 
.µ St---+-~~f"c---1-+---+--+----+---1--l'<-.Z,'-+--i--i 

~ I---+--~ 4:>--+---+--+---+---+-f--+----t 

" J-..:: O,o -1-----+--+-+--+--+---< 8 &.,, ' 
'D..~c· 

M 0.1 I---+--+--+---+--......_~ Oq -11-t--+--+-+---1 
E 1 

~ 5 ' ~ 
8 

For PNP, minus sign is omitted. 
0·01 2 5 7 1.0 2 5 7 10 2 

Collector to Emitter Voltage,VCE - V 
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2SD1012/ 2SB808 

Sample Application Circuit : Low-voltage 3V(P0 120mW) ITL-OTL power amp. 

Circuit configuration 
For obtaining an output of more than lOOmW, the middle-point voltage at the 
output stage and the collector voltage of the driver transistor must be Vcc/2. 
Therefore, the output stage is of quasi complementary configuration composed 
of npn/npn transistors. The phase is reversed by the 2SA608 and the middle­
point voltage at the output stage and the collector voltage of the driver tran­
sistor are made to be Vcc/2 so that the output can be maximized. 

INPUT 

2SC536E,F 

. Main Specifications 

100 DS442x2 

15k 

2SC536E 2SA608 E,F 2SD1012F,Gx2 

SP 
8Jl 

R1 : For .controlling idle current 
For Rl = 820ohm, use rank F for [TR4, 5 ( 2801012) ] • 
For R1 = 680ohm, use rank G for [TR4 ,5 (2801012)]. 

Characteristic f=400Hz f=lkHz unit 

Current dissipation Quiescent,Total current 11.0 to 15.5 11. O to 15. 5 mA 
dissipation 

Output Power THD=l0% 
Voltage Gain Po=lOmW 
Total harmonic dis- Po=50mW 
tortion 
Input resistance P0 =10mW 

:plO 
7 

0 5 
":. v 
'"' 11> 

~ 2 L 
"' ... 
fr 10 

" 7 
0 

5 
~ vcc=3V 

l----+--+-17-#----+---+----+----t- RV=' 8 0 
V f= ikHZ 

5 , 5 7 10 
Input Voltage,Vi - mV 

762. 

120 to 125 127 to 130 mW 
43.3 to 45.5 43.5 to 45. 7 dB 
1. 4 to 2 .6 1. 3 to 2. 5 % 

l0.4to20.5 11. 0 to 21. 0 kohm 

Note : For above-mentioned hFE rank. 

,.100 

7 

§ 
•rl ... 
'"' 0 ... 
"' 10 ·rl 
0 

u 
·rl 
c: 
~ 3 .. 
:c 

"" .. 
b 1.0 3 
E-< 

THO - P0 

Vcc=3V 
RL=80 
f= !kHz 

1 
L 

1 

!--< 
i-

5 7 10 2 5 7 1()() 2 3 
Output Power,P0 - mW 



2SD1012/2SB808 

"' I\ 
Or--t-t--+-~.J...---+l---±.....+--.~-i...<--+-+-+-++-< 

fll -21--1--+-17hL~__,_---1-_,_, _ _,__,_____L...J.___,___---"'_J_---I--"--' 

-4 r--tl-+-./H---+--+-+-+-+---+-+----1--+-+-+-+Jo.--+---+-l 

"' g -6 u \ 
0. 
I/) 

&-e>--<---+-+----+--'--+-+--+--+--+-+-'-----'---'--'-'---' 

vcc=3v 
RL=BO 

-101--1--+--+-r--t-+-+-+---! 

OdB: 44.?dB/lkHz 
2 3 57 2 3 5 7 

-tt'----LJ.---'--'---L---'-+--'--LC:.::::::.._..,;..:._;_::::::..:;__;_;::;.::_J 
3 5 7 100 2 3 5 7 1k 10k 100k 

Frequency, f - Hz 

J___.+-
,Em f------1---1----1-..-,/"'~---1-----1---

/ 7>---+---_/"+,..oo"--+-----+--_____,1--~ 

5f-----+-~-+---+---i--------1----! y 
31i-------7.t-+--~--l-~-l--~l------l~-

2·f-----l---+---+---+-- RL=so 
THD=IO% 

10 ,_____L...L __ ___._ __ __,___ __ L__.:_f _=_.;1.c.:kH=z___, 
1.4 1.8 2.2 2.6 3.0 3.4 3.8 

Supply Voltage,Vee - V 

~ 

u 
u 

H• 

'-' 

5 
Vcc=3V 
RL=BO 

Jt--+--+--+--+--+--+--+- f= I kHz 

2 

~ 100 .. .. 
7 " u 

<: 5 
0 ... ... 3 .. 
. ~ 2 I/) 
I/) ... 
Cl 

10 3 5 7 10 2 3 5 100 
Output Power,P0 - mw 
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2022 

NPN/PNP Planar 
Silicon Transistors 

AF SOW Output Applications 

@677C 

Features 
Capable of being mounted easily because of one-point fixing type plastic 
molded package (Interchangeable with T0-3) 
Wide ASO because of built-in ballast resistance 
Good dependence of fT on current and good HF characteristic 

( ) : 2SB816 
Absolute Maximum Ratings at Ta=25°C 

Collector to Base Voltage VCBO 
Collector to Emitter Voltage VCEO 
Emitter to Base Voltage VEBO 

Tc=25°C 

(-)150 
(-)120 

(-) 6 
(-)8 

(-) 12 
80 

150 

unit 
v 
v 
v 
A 
A 
w 

oc 

Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Ic 
icp 
PC 
Tj 
Tstg -40 to +150 oc 

Electrical Characteristics at Ta=25°c 
Collector Cutoff Current IcBO VCB=(-)80V,IE=0 
Emitter Cutoff Current IEBO VEB=(-)4V,Ic=O 
DC Current Gain hFE(l)* VcE=(-)5V,Ic=(-)lA 

hFE(2) VCE=(-)5V,Ic=(-)5A 
Gain Bandwidth Product fT VcE=(-)5V,Ic=(-)lA 
Output Capacitance cob VcB=(-)lOV,f=lMHz 

VBE VcE=(-)5V,Ic=(-)lA 

min typ max unit 
(-)0.1 mA 
(-)0.1 mA 

60* 200* 
20 

15 MHz 
(220) pF 
160 

Base to Emitter Voltage 
Collector to Emitter 
Saturation Voltage 

VCE(sat) Ic=(-)5A,IB=(-)0.5A 1.0 
1. 5 
2.0 

v 
v 

C-B Breakdown Voltage 
C-E Breakdown Voltage 

E-B Breakdown Voltage 
Turn-on Time 
Fall Time 
Storgae Time 

V(BR)CBO Ic=(-)5mA,IE=0 
V(BR)CEO Ic=(-)5mA,RBE=oo 

Ic=(-)50mA,RBE=OJ 
V(BR)EBO IE=(-)5mA,Ic=O 
ton } At specified 
tf test circuit 
tstg 

(-)150 
(-)120 
(-) 120 

(-) 6 
(0.22)0.22 
(0.37)1.02 
(0.93)6.66 

v 
v 
v 
v 

usec 
usec 
usec 

* The 2SB816/2SD1046 are classified by lA hFE as follows: 
~_Q __ 12oD oo -E 200 1 

Switching Time Test Circuit 
OUTPUT 

INPUT ~ 1 ~,£-0 Jl 162 
PW=2oµle1c 200VR '2SJ 

Sl 1 u 1 u 

--jJ-- · 20V 

1 ors1 =-1ors2=rc= IA 
-2V 

764 

Case Outline 
(unir:mm) 

E: Emitter 
C: Collector 
B: Base 

6284KI,MT No.677-1/3 



2SD1046/2SB816 

<( 

I -7 

u 
H -6 f---f-:V'--~""'- ~-+----+- -f---+------< 
.., _5omP-
~ -Sl---/H'l------6.......,'"+'---t---l---+---l---~ 
... ! 
'< I 8 -4 >--<,_,_+----+----+----+----' -40mA 

... 
0 -3 
+> -20mA 

~ -21/1-~l....~..j....,,.,---i-====i====l:===:i===::r:=--~ 
.--< 
0 
U -1~-+-----+-- -r--+ 

-10 -20 

Ig=O 
-ll -40 

Collector to Emitter Voltage,VcE - v 

-6~--~-~~Ic~--v~B~E~--~~ 1 288816 

~ -5t---+----+---+----+--t---~Vvc~:lt_~---T4--5_V~ 
~ I 

.; -t. t---+---+---+----+- ----l-1·7---l+----l---l 

i -31---+----4---+---+------J?L--

B -2 ;1 

~-· 1 
00'--_-0L.2~--~0-A~--o.6..c. ___ o~.-8---1.Lo ___ 1L.2 ___ J1A ___ _,1.6 

Base to Emitter Voltage,VeE - V 

3t----t--+--+--+----l----+-

E-< 

: 2F==f==t=-=1=+=1==1 
g ~ 
~m ~ 
~ 1r----+-+--+--+--i---+--i---+I_, "\!If-~ 
ii 5 [\ 

~ I i 3t---t--+--+--~1--+-----l--+---+---+---' 

Ill 

c .,.. 
~ 1.0t-----+-+---->------!.---'--------!.---'-----±-+----' 

-0.1 2 5 7 -1.0 3 7 -10 
Collector Current,Ic - A 

1000~---~--hTFE~-~lC"----r-~~-~ 
,__~f--+--+--+-- --- -+-1vc1~_::~e 

Sf---+---+--+--+-- --~- -------+---+---

"' ~ 31f----+---+--+--+--+--,--+--+-+--+------I 
.c 
c .,.. 
<U 

(.'.) 100 1---l---l---l--l--lt-..-~~-1----4-1---1---l 
~ 7-1---+-----+---l---+-----+--f"+-__,,.."-~--c-+--+--­
~ >---+---+- -+---+---+----l---+-- --"'~ ... 1\---+---l~___, 

8 2'1-----+---+- --f--1--+---+- -+--+--+['\--+----l 

~~_,__~'-+--~-<-~l_i~·~l~_, 
-0.1 5 7 -1.0 5 7 -10 

Collector Current,Ic - A 

Ic - VcE 

rs=o 
0 o 10 20 ll 40 

6 
<( 

I 5 

u .... 
~ 4 .. ... ... 8 3 

~ 
.., 2 
u .. 

.--< 

.--< 
0 1 
u 

Collector to Emitter Voltage,VcE - V 

280 i 046 
VcE=5V 

7 
7 

;; 
1 

0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 
Baee to Emitter Voltage,VeE - v 

fr - re N 5~-~---~-~-----~---i 2801046 
'------+-+--1---+--+---+--+- V CE= 5V 

:: 21----+-+--1--+--+---'---'---+-l--~ 

... 
~ ~1-------1----+--+---+-----l----i-~t::-.J__::,..,____j_---i____. 
~ "1 
; ~ 
'O 

-~ 3t----t--+--+--+---+---+--+---+-U~'--' 
'ti 
i:: 
~ 21----+-+----+-+---+--+----+---+-l--l 
:Q 

i:: .... 
&1.QOLJ--->----+--5->---~7~1L.0----±-------!3~----,!5_7._m_, 

Collector Current,Ic - A 

1000 

"' ~ .c 
c .,.. 
~ 100 
.., 
c· 
IV ... ... 
" u e-----i 

8 
10 

0.1 2 

hFE - IC 
2801046 
VCE=5V 

~ 
[\ 

\ 
3 5 7 2 3 5 7 1.0 10 """1 

Collector Currant,Ic - A 
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Cob - VcB 
2·~-~-~-~~c;__,--=~-~-2S_S_8_1_6~ 

14 f= lMHZ 
"'10001-----+--+--+---+---+---+--+----~-1 
I 

.Q 
0 

" Q) 

" c .. 
.jJ .... 
" ~ 100 

1 

u k,--+--+---+----1--+-----1--+---+---+---< 

.jJ 

& 
.jJ l 
" 0 

~1.0 5 7 -10 7 -100 
Collector to Base Voltage,VCB - V 

> 

~ ~ -10 
.jJ "' 7 
.jJ -.... r.l 

Ji ;;' 
0 Q) 
.jJ"' 

... ~ -1.0 
E 'd 1 
g > 5 
.... c 
.... 0 
0 .... 
u .jJ .. 

~ -0.1 
.jJ 7 

.'ll _:;0.1 

> 

VcE(satl - le 
2SS816 

··-

~ z 
~ ./. 

v ' v J...--- ·re/rs= 10 
5 7 -1.0 3 5 7 -10 

Collector C~rrent,Ic - A 

VBE(sat) - le 
:t'S8\6 

Jli-----+.-+--+---+----1---+-t----l-+-­
.jJ 

: 21------+--+--+--+---tt-----+-+----t!t---+---i 

~ g;i -10 l-----+.-+--+---1----lf----+-t----I-+--... -
... Q) 7'1-----+.-+--+---+----lc-----+-+----if--+--i .... "' Ji ~ 5,1----+--t----l-t---+---t---+--+--+---t 

.... z g J11----+--+--+---+----1r----+-+--r--+--

., c 21-----+---l---+---+-t----+--+--17>--.JL.,.__ 
UlO Vy ...... 
m..., .l--

~ -1.0 1--+--1-_-P-t-++---..-1=-'"'F'---t--+--+---i 
B 7'~i--=-4--!==-+~I---+--+- Ie/ Is= 1 o 

.'ll .:0.1 

u ... 
.jJ 

c 
Q) ... ... 

5 7 -1.0 3 5. 7 -10 
Collector Current,Ic - A 

A S 0 
2SB8 i 6/ 2SD 1 046 

3 1 l---+---+----+---+---1---r...-'l!--'ot----1 
... 
0 
.jJ 

" Q) .... .... 8 For PNP, minus sign 
is omitted. 

o.1 i.-_.,.. _ __.,o ___ ,,____o1--.-.·.,,__,,._1"'00=--"---.i 
Collector to Emitter Voltage,VcE - V 
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Cob - VcB 
2801046 

14 f= \MHZ 
"'1000 1------+-+--+--+--+---+--t----l~-1 

.g l 
~ I- I l 
5 !---, l - ~-~ ~ LJ_1 ~ l 
~ 100 t---t--+--t--t---t----t~~---=-t,.._---i.l--1 

u I 
"& 1----+-+---+-1---+-----1--+---+--l+---i 

~ l 
\ 0 2 J 57 10 2 J 57 100 

Collector to Base Volta.ge,VcB - V 

> VcE(satl - ic 
2SD1046 

...... I ! I 

• .. 10 .... .. 
.jJ -
.... r.l +---Ji ;;' 
0 CD 
.jJ"' .. ...... 1.0 0 .... 

·----+---+-+-----r-r--r----r-.r"1 

L2' 
.jJ 0 7 o> • .... c: 5 
.... 0 3 0 .... 
u ... .. ... 

" 0.1 ... --r .. 7 
CJl ~ 

0.1 

re/Is= 10 
7 1.0 7 10 

Collector Current,Ic - A 

> VBE(sat) - le 
2SD I 046 

3•t----+--+---+--+---t------t-­... 
: 2,t----+-+--+--+--t----r-t---i--r---i 

"" ~ g! 10 ... 
.... QI 7 -· --.... "' s .. 
r.J .jJ 

5 
.... 

0 0 
.... > 3 

QI c 2t---+--+--+---+---+---+--+---+-+--1 
Ill 0 

~~ .L:+-
~1.01----t--+--+--+--+~-c:::;;_.,. __ JF'"-+-+---I 

B 1k.....-=....J~...j.-=-!-""+=l:__--t-
"' ' Ie/Is= 10 
Ul 5 0.1 7 1.0_ 5 7 10 

Collector Current,Ic - A 
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2022 

NPN/PNP Planar 
Silicon Transistors 

' 288817 AF 60W Output Applications 
. . 

@6800 

Features 
Capable of being mounted easily because of one-point fixing type plastic 
molded package (Interchangeable with T0-3) 
Wide ASO because of built-in ballast resistance 
Good dependence of fT on current and good HF characteristic 

( ) : 2SB817 
Absolute Maximum Ratings at Ta=25°C 

Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 

unit 

Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

icp 
Pc 
T' J 
Tstg 

Electrical Characteristics at Ta=25°c 

Tc=25°C 

Collector Cutoff Current ICBO VcB=(-)80V,IE=0 
Emitter Cutoff Current IEBO VEB=(-)4V,Ic=O 
DC Current Gain hFE(l)* VcE=(-)5V,Ic=(-)lA 

hFE(2) VcE=(-)5V,Ic=(-)6A 
Gain Bandwidth Prodcut fT VcE=(-)5V,Ic=(-)lA 
Output Capacitance Cob VcB=(-)lOV,f=lMHz 

VBE VcE=(-)5V,Ic=(-)lA 

(-) 160 
(-)140 

-40 to 

min 

60* 
20 

(-) 6 
(-)12 
(-) 15 

100 
150 

+150 

typ 

.15 
(300) 
210 

Base to Emitter Voltage 
Collector to Emitter 
Saturation Voltage 

VcE(sat) Ic=(-)5A,IB=(-)0.5A (1.1) 
0.6 

C-B Breakdown Voltage 
C-E Breakdown Voltage 

E-B Breakdown Voltage 
Turn-on Time 
Fall Time 
Storage Time 

V(BR)CBO Ic=(-)5mA,IE=O 
V(BR)CEO Ic=(-)5mA,RBE=OC 

Ic=(-)50mA,RBE=CD 
V(BR)EBO lE=(-)5mA,Ic=O 
ton } At specified 
tf test circuit 
tstg 

(-) 160 
(-) 140 
(-) 140 

(-)6 
(0.25)0.26 
(0.53)0.68 
(1.61) 6.88 

*The 2SB817/2SD1047 are classified by lA hFE as follows: 
~o 120T~E: 2001 

Switching Time Test Circuit 
OUTPUT 

INPUT 

Jl 
PW=20µ sec 

51 

20V 

-2V IOig1=-IOis2=Ic=IA 

Case Outline 
(unit:mm) 

v 
v 
v 
A 
A 
w 

oc 
oc 

max unit 
(-)0.1 mA 
(-)0.1 mA 

200* 

MHz 
pF 

1. 5 v 

2.5 v 
v 
v 
v 
v 

usec 
usec 
usec 

E: Emitter 
C: Collector 
B: Base 

6284KI,MT No.680-1/3 
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2SD1047/2SB817 

Ic - VcE 
288817 

0 o -10 -20 -30 -40 
Collector to Emitter Voltage,VCE - V 

<-6 

::f-s 
... 
i-4 .. .. 
" u -3 .. 
0 t -2 .. .... 
0 -1 
u 

0 

.1. 288817 vcL-sv 
v 

t 
l 

l 
[Z 

0 -0.2 -0.4 -0.6 -0.8 -1.0 -1.2 -1.4 -1.6 
Ba•• to Emitt•r Voltag•,VBE - V 

J: 21----+--t-----+-+--+----+--+--+--+--t 

... g --,.__ 
'010t----+--t----+-+--+----t-~L.C'>.__.'1.-t---t---I 
0 ~ 
~ 7>----+--+----+-+--+----t--t---~lc.. ........ ---1 

'\ z Sr---+--t----+-+--+----+--+--+--+---i 

"' .... 
~ 3 
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2018 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

@694C 

Features 

Low Frequency, 
General-Purpose Amp Applications 

Very small package enabling compactness and slimness of sets 
· Large current capacity (IC= 0.7A) and low saturation voltage 

): 2SB815 

Absolute Maximum Ratings/Ta= 25°C 
Collector to base voltage 
Collector to emitter voltage 
Emitter to base voltage 
Collector current 
Peak collector current 
Collector dissipation 
Junction temperature 
Storage temperature 

Electrical Characteristics/Ta= 25°C 
Collector cutoff current 
Emitter cutoff current 
DC current gain 

Gain band-width product 

Output capacitance 

Vcso 
VcEQ 
VEBO 
le 
icp 
Pc 
Tj 
Tstg 

ICBO 
IEBO 
hFE(1) 
hFE(2) 
fr 
Cob 

Vcs = (-)15V, IE= 0 
VEB = (-)4V, IC= 0 

(-)20 
(-)15 
(-)5 

(-)0.7 
(-)1.5 

200 
125 

-55 ~ +125 

min 

VCE = (-)2V, IC= (-)50 mA 
VCE = (-)2V, le= (-)500 mA 
VCE = (-)10V, IC= (-)50 mA 
VCB = (-)10V, f= 1 MHz 

200* 
80 

unit 
v 
v 
v 
A 
A 

mW 
oc 
oc 

typ max 
(-)0.1 
(-)0.1 

900* 

250 
(13) 

8 
Collector to emitter saturation voltage VCE(sat)(1) IC=(-) 5 mA, IB = (-) 0.5 mA (-15) (-35) 

VcE(sat){2) IC=(-) 100 mA, Is=(-) 10 mA 

*:The 258815, 2SD1048 are classified by 50 mA hFE as follows: 

XS 900 • ___ .J 

Case Outline 2018 
(unit: mm) .,, 

c ==fii 
O~. ~.1~ 

f--1.9--J 
2.9 

10 25 
(-60)(-120) 

B: Base 

30 

0-16 -

80 

.10-0.25 
(0.15typ) 

C: Collector 
E: Emitter 

SANYO: CP 

unit 
µA 
µA 

MHz 
pF 
pF 
mV 
mV 
mV 
mV 

2173KI, TS.%No. 694-1/2 
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2010A 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

High Current Switching Applications 

(E;)686G 

APPLICATIONS 

• Suitable for relay drivers, high-speed inverters, converters, and other general large-current switching 

FEATURES 

• Low collector-emitter saturation voltage: V CE(sat)=(-)0.4V max/lc=(-)3A, 18=(-)0.3A 

Values for 2SB824 shown in ( 

ABSOLUTE MAXIMUM RATINGS/Ta=25°C 

Collector to base voltage V CBO 

Collector to emitter voltage V CEO 

Emitter to base voltage VEBO 

Collector current I c 

Peak collector current 

Allowable collector dissipation 

Junction temperature 

Storage ambient temperature 

(-)60 

(-)50 

(-)6 

(-)5 

(-)9 

30 

150 

-55--+150 

unit 

v 
v 
v 
A 

A 

w 
oc 

oc 

E LE CTR ICAL CHARACTER ISTICS/Ta=25°C min typ max unit 

Collector cut-off current 

Emitter cut-off current 

DC current gain 

1cao 
1EBO 
hFE(l)* 

Vca=(-)40V, IE=O 

VEB=(-)4V, lc=O 

VcE=(-)2V, lc=(-)1A 

VcE=(-)2V, lc=(-)3A 

VcE=(-)5V, lc=(-)1A 

Vca=(-)10V, f=1MHz 

(-)0.1 mA 

(-)0.1 mA 

70* 280* 

Gain bandwidth product 

Output capacitance 

hFE(2) 

fr 
cob 

Collector-emitter saturation voltage V CE(sat) 

Collector-base breakdown voltage V(BR)CBO 

Collector-emitter breakdown voltage V(BR)CEO 

Emitter-base breakdown voltage V(BR)EBO 

lc=!-)3A, 18=(-)0.3A 

lc=(-)1mA, IE=O 

lc=(-)1mA, RaE== 

IE=(-)1mA, lc=O 

Turn-on time t 0 n at the appointed circuit 

30 

30 

100 

(160) 

(-)60 

(-)50 

(-)6 

0.1 

Storage time tstg at the appointed circuit (0.7)1.4 

Fall time tf at the appointed circuit 

* 2SB824 and 2SD1060 are graded as follows by hFE at 1A: 

70 Q 140 i 100 R 200 I 140 s 280 

Switching time measurement circuit 

_n_ ~ Case outline 201 OA 
(unit: mm) 

0.2 

(-)0.4 

( 

MHz 

pF 

pF 

v 
v 
v 
v 
µs 

µs 

µs 

IN 0------.-----.-mr+< 
PW,,,20µsec 

tr,tf.!15nsec 

~. 15.1--¥-14.Q~ 2.7 
~&.3"1 I I ~ 

f \?I 0 J;;r;;z-t~ ~ 
50 

I Oig I = - I Ois2 = Ic = 2A 
20V 

772 

- . 3.&- -1.3 .~ t 
in. j~ f E: Emitter 
-'L:l~ I & C: Collector 

~; ~--18.0---l 
,..:! JEDEC: T0-220AB 

EIAJ SC-46 

B: Base 

No. EC686G-1/3 



2SD1060/2SB824 
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2SD1060/2SB824 
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Ambient temperature, Ta - °C 
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2501061 

2SB825 
(E)687E 

2010A 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

High Current Switching Applications 

Use : Universal high current switching as solenoid driving, high speed inverter 
and con ve rte r. 

Features 
. Low saturation voltage 
. Wide ASO. 

VcE(sat)=(-)0.4V max . 

( ) 2SB825 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

icp 
Pc 
Tj 
Tstg 

Electrical Characteristics at Ta=25°C 
Collector Cut off Current 
Emitter Cut off Current 
DC Current Gain 

Gain Bandwidth Product 
C-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Turn-on Time 
Fall Time 

IcBO 
IEBO 
hFE (1) * 
hFE(2) 
fT 
VcE (sat) 
V(BR)CBO 
V (BR) CEO 
V (BR) EBO 
ton 
tf 
tstg Storage Time 

*2SB825,2SD1061 are classified by 

70 Q 140 Li§o R 200 140 

Switching Time Test Circuit 

_n_ 
OUT 

IN 

PW=2Dµsec 
10 tr,tr~15nsec 

50 

1u 

IOlg I= - I Dis2=Ic= 2A -sv 

(For PNP, polarity is reversed) 

(-)60 
(-) 50 
(-) 6 
(-:) 7 

(-)12 
40 

v 
v 
v 
A 

A 

w 
150 °C 

-55 to +150 °C 

VCB=(-)40V,IE=O 
VEBo=(-)4V,Ic=O 
VcE=(-)2V,Ic=(-)lA 
VcE=(-)2V,Ic=(-)5A 
VcE=(-)5V,Ic=(-)lA 
Ic=(-)4A,IB=(-)0.4A 
Ic=(-)lmA,IE=O 
Ic=(-)lmA,RBE=o:::i 
IE=(-)lmA,Ic=O 

min typ max 
(-) 0.1 
(-)0.1 

70* 280* 
30 

(-)60 
(-)50 
(-) 6 

10 
(-)0.4 

At the test circuit. 
At the test circuit 
At the test circuit 

0.2 
(0.1) o. 3 
(0.7)0.9 

2V lA hpE as follows 

s 280 I 

Case Outline 2010A 
(unit:mm) 

2.7 

unit 
mA 
mA 

MHz 
v 
v 
v 
v 

usec 
usec 
usec 

~
-i---t+ 

I 

I 

JEDEC: T0-220AB 
EIAJ : SC-46 

kt 
E:Emitter 
C:Collector 
B:Base 

3205MY/0619KI No.687-1/3 
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2SD106l/2SB825 
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2SD1061/2SB825 
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2010A 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

High Current Switching Applications 

®723E 

APPLICATIONS 

• Suitable for relay drivers, high-speed inverters, converters, and other general large-current switching 

FEATURES 

Low collector-emitter saturation voltage: V CE(sat)=-0.5V(PNP), 0.4V(NPN) max. 

Wide ASO and resistant to breakdowns 

Values for 2SB826 shown in ( 

ABSOLUTE MAXIMUM RATINGS/Ta=25°C 

Collector to base voltage Vcao (-)60 

Collector to emitter voltage Vern (-)50 

Emitter to base voltage VEBO (-)6 

Collector current le (-)12 

Peak collector current icp (-)15 

Allowable collector dissipation Pc T c=25°C 40 

Junction temperature Tj 150 

Storage ambient temperature T stg -55-+150 

unit 

v 
v 
v 
A 

A 

w 
cc 

oc 

ELECTRICAL CHARACTERISTICS/Ta=25°C min typ max 

Collector cut-off current lcso 

Emitter cut-off current I EBO 

DC current gain hFE(1)* 

hFE(2) 

Gain bandwidth product fr 

Collector-emitter saturation voltage V CE(sat) 

Collector-base breakdown voltage V(BR)CBO 

Collector-emitter breakdown voltage V(BR)CEO 

Emitter-base breakdown voltage V(BR)EBO 

Turn-on time 

Fall time 

Vca=(-)40V, IE=O 

VE6=(-)4V, lc=O 

VcE=(-)2V, lc=(-)1A 

VcE=(-)2V, lc=(-)5A 

VcE=(-)5V, lc=(-)1A 

lc=(-l6A, 16=(-)0.3A 

lc=(-)1mA, IE=O 

lc=(-)lmA, RaE== 

IE=(-)lmA, lc=O 

at the appointed circuit 

at the appointed circuit 

70* 

30 

(-)60 

(-)50 

(-)6 

10 

(0.2)0.1 

(0.1 )0.05 

(-)0.1 

(-)0.1 

280* 

0.4 
(-0.5) 

Storage time tstg at the appointed circuit (0.4) 1.2 

* 2SB826 and 2SD1062 are graded as follows by hFE at lA: 

70 Q 140 i 100 R 200 1140 S 280 

Switching time measurement circuit 

IN 

PW=20µsec 

tr,tf~15nsec lOO 

so 

I 

,l 
101g 1 =-10182 =rc=5A 

-5V 

1u 
J .. j 

20V 

OUT 

Case outline 2010A 
(unit: mm) 

~1s.1-i-1•.ol 

[lfi Jt~~ 
2.7 

-n--~ 
I 

' 

°'.}~' L E: Emitter 
J I ~ C: collector 

"? 18·0 ---1 B 1 Base 
~ JEDEC: T0-220AB 

EIAJ 1 SC-46 

unit 

mA 

mA 

MHz 

v 
v 
v 
v 
µs 

µs 

µs 
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2SD1062/2SB826 
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2SD1062/2SB826 
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2022 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

High Current Switching Applications 

@688F 

Use : Universal high current switching as solenoid driving, high speed inverter 
and converter. 

Features : 
. Low saturation voltage : VCE(sat)=(-)0.4V max . 
. Wide ASO. 

( ) shows the case of 2SB827 only. 
Absolute Maximum Ratings at Ta=25°C 

Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics at 
Collector Cut off Current 
Emitter Cut off Current 
DC Current Gain 

Gain Bandwidth Product 
C-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Turn-on Time 
Fall Time 
Storage Time 

icp 
Pc 
Tj 
Tstg 

Ta=25°C 
IcBO 
IEBO 
hFE (1) * 

hFE (2) 
fT 
VCE (sat) 
V (BR) CBO 
V(BR) CEO 
V(BR)EBO 
ton 
tf 
tstg 

(-) 60 
(-)50 
(-)6 
(-) 7 

(-) 14 
Tc=25°C 60 

150 
-55 to +150 

v 
v 
v 
A 
A 
w 

oc 
oc 

min 

70* 
30 

typ max 
(-) 0.1 
(-) 0.1 

280* 

10 
(-)0.4 

VCB=(-)40V,IE=D 
VEB=(-)4V,Ic=O 
VcE=(-)2V,Ic=(-)lA 
VcE=(-)2V,Ic=(-)5A 
VcE=(-)5V,Ic=(-)lA 
Ic=(-)4A,IB=(-)0.4A 
Ic=(-)lmA,IE=O (-)60 
Ic=(-)lmA,RBE=<D (-)50 
IE=(-) lmA,Ic=O (-) 6 
At the test circuit 0.2 

(0.1)0.3 
(0.7)0.9 

At the test circuit 
At the test circuit 

unit 
mA 
mA 

MHz 
v 
v 
v 
v 

usec 
usec 
usec 

*2SB827,2SD1063 are classified by 2V lA hFE as follows 

I 70 Q 140 loo 

Switching Time Test Circuit 

_n_ 
IN 

PW==2Dµsec 

tr,tf~15nsec 

l 
IOIB 1 = - i 1IB2=Ic=2A 

-sv 

1u 1u 

R 

10 

200 140 s 

OUT 

280 I 

Case Outine 
(unit:mm) 

2022 

~r.rdd:Id' L__J==fh:t:~ 
E: Erni tter 
c: Collector 
B: Base 

"'I 

6221KI No.688-1/3 
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2SD1063/2SB827 
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2022 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

High Current Switching Applications 

@722E 

Use : Universal high current switching as solenoid driving, high speed inverter 
and converter. 

Features : 
Low saturation voltage : VCE(sat)=-0.SV(PNP), 0.4V(NPN) max . 

. Wide ASO. 

( ) shows the case of 2SB828 only. 
Absolute Maximum Ratings at Ta=25°C 

Collector to Base Voltage VCBO 
Collector to Emitter Voltage VCEo 
Emitter to Base -Voltage VEBO 
Collector current Ic 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics at 
Collector Cut off Current 
Emitter Cut off current 
DC Current Gain 

Gain Bandwidth Product 
C-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Turn-on Time 
Fall Time 
Storage Time 

icp 
Pc 
Tj 
Tstg 

Ta=25°C 
IcBO 
IEBO 
hpE(l)* 
hpE(2) 
fT 
VCE (sat) 
V (BR) CBO 
V (BR) CEO 
V(BR)EBO 
ton 
tf 
tstg 

(-) 60 v 
(-)so v 
(-)6 v 

(-)12 A 
(-) 17 A 

Tc=25°C 80 w 
150 oc 

-55 to +150 oc 

min 
VcB=(-)40V,IE=O 
VEB= (-) 4V ,Ic=O 
VcE=(-)2V,Ic=(-)lA 
VCE=(-)2V,Ic=(-)SA 
VCE=(-)SV,Ic=(-)lA 
Ic=(-)6A,IB=(-)0.3A 

70* 
30 

Ic=(-)lmA,IE=O (-)60 
Ic=(-)lmA,RBE=CO (-)50 
IE=(-)lmA,Ic=O (-)6 

typ max 
(-) 0.1 
(-)0.1 

280* 

10 

At the test circuit (0.2)0.1 
At the test circuit (0. 1) 0. 05 
At the test circuit (0.4)1.2 

*2SB828,2SD1064 are classified by lA hpE as follows 

70 Q 140 100 

Switching Time test Circuit 

SL 
IN 

Pw~2oµsec 

tr,tf~15nsec 100 

50 

1u 1u 

Jr 
I Oig I= - IOis2= Ic=5A 

-sv 

R 200 140 

OUT 

20V 

s 280 

Case Outline 2022 
(unit:mm) 

20.0 ---1 

E: Emitter 
C: Collector 
B: Base 

unit 
mA 
mA 

MHz 
v 
v 
v 
v 

usec 
usec 
usec 

7011KI No.722-1/3 
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2SD1064/2SB828 

-16 
28S828 

I 
0 -12 

H 

.; -10 
0:: 
(lJ 

b -8 
8 

-6 
I 

.. -i--=- I OOmA ... 
0 

'"' 
-8omA 

u 
(lJ .... .... 
8 

-4 

-2 

;-60mA 
-:::.J--+----+--1---40mA 

::;::;:::=o1'=~-1=~=r~=-1~~~2omA 
Is=O 

-0.2 -0.4 -0-6 -0-8 -1.0 -1.2 -1-4 
Collector to Emitter Voltage,VCE - V 

-16 ______ r_,_c_-_V:;.:BE'------~ 
2SB828 

..; _ 14 V CE= - 2V -L---+---+----+---1+---j 

I I · 
::; -12 r----r· -----+____;__---+--+--+----! 

~ -10 +-- I 
>< I ... 
8 -8>----+---+---+----'----+---+---< 

j -6 t-~---+-
~ -4>----+----+--+---~---+--+-----< 

8 
-2 

0 
0 

1000 

-0.2 
Base 

-0-4 -0.6 -0.8 -1.0 -1.2 
to Emitter Voltage,VaE - v 

hFE - Ic 

-1.4 

~ 28S828 
_t LL 

-+---+--+----+---+--+--+- VCE= - 2V -1 
:>--1--+-+--+--- -:--rf---· +- -1-- -

l J_ J_ 
I 

~ 
.c_ l 

I 
I 

,,_+---+-+---jf-----+-~·~--+---+----e--+-~ 
T ' 

-~ tX) 
l I 

"' J_ 

" +' : 0:: 
(lJ 

I l 
... 2 ... T " u 
u 0 

T i 1 

Q 

-0.1 ~ -1.0 -10 
Collector Curr~nt,Ic - A 

:> VcE(sat) - re 
I -10 ~-----1--r-'-..--'-------~ 

288828--t---+--+----+--+-+--+--+-J----+-+-------< 
I I +' 

"' "' 
I I 

:>tl 1· I I ', 
j_ ! I _i_ 

~ -1.0 t--11-:--+--+--1+--t--+--+----t---+---+--+-....,...-i; 

~ l J -& 
~ 1

1 + I 'if'l 
o:: 4--+--+-+->------+---+--l Ic ' /9' 
-~ I I 1£-=20..J?r 
~ -0.1 >--+--l-1+-1--1 .... u+-+-- Is ~ J: 
" l--1 Ic 1? 1 ::r rq --10 
"' I I -+-1 Is 1-+----+-+--+---1 

z °'[0.1 2 -1.0 2 -10 
Collector Current,Ic - A 

.,; 14 f----+---1---H, 

~12f----+--........ ~'---+----l-----'--+--~ 
H 

J1of----+---11A--__,....,:::___--1--_ ____. __ +--~ 
0:: 

~ 
~ 8 l-117i--:t::=:::t:::::::~~~-~ 

~ 6~-iz~~:=:~t===:t:=::~~~ 
+' 
~ 4 f---M~---c±---+---+---+-~+--__j 
.... .... 
8 2 

0.2 0-4 0-6 o.a 1.0 1.2 1.4 
Collector to Emitter Voltage,VCE - V 

16----~--I~c_-_v~BE=-----~ 
I V~=2V 7 14 f----f----f----lf-, --+--___..,l!,__--+---l 

2SD\064 

u12>---+---~--[>-----+--7--"---+--~ 
~ 10>----+----1---lf----+--7--'---'---'------' 
~ ... 

~ 6 f-----+----+----+---------1--Jl/1l.__4-__j_____J 
B u 
~ 4 I---+---- --

8 d 
00 0.2 1.0 0.4 0-6 0-8 

Base to Emitter Voltage,VaE - V 

100) 
hFE - Ic 

~ 2~Dlf64 VcE=2v 

k 
0:: 
:;J 100 

" 
'"' 0:: 

~ 
~ 
u 

~ 10 

I 

T 
"9-... 

"" 
I 

0.1 1.0 10 
Collector CUrrent,Ic - A 

10 _____ v,_,c:..:;E'-'-("-'sa;:ct:..i.l_-_r->:c ____ _ 
2SD I 064 

tl 
:0:. 1.0 f--f--+-f-4---f---f---1---1---+---'---1-+-l--l-~ 
~ i 
~ 5----t- H-+-+-+--+---+-+-!--!--HL-+...,f'..6-1 
.... 
~ 2 ~ 
§ 0 1 .___._.,_._....._I y 
+' [,..--,..!? = 20 J,::P" 
~ [7 Ig~ 
~ 2 ::::K:' rc-+--1--_ ___,___..._~'---'---'-------' 

"' Is lo z O.Ol 0.1 7 .,..,. 1.0 10 
Collector CUrrent,Ic - ~ 
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2SD1064/2SB828 

A.S.O 
2 2SB828 iop 

2 A single pulse at the I 
rating of lmsec. to lOOmsec. 

-0.1 -., -1.0 7 3 5 7 -10 2 3 -100 
Collector to Emitter Voltage,VCE: - v 

90 

I 6ll 
u 
~ 70 

_§ &l 

1;l 
-~ 50 

"' -~ 40 
0 

... 30 s 
~ Z) 

..... ..... 8 10 

00 

786 

Pc - Ta 

~ 
~.(.., 
~ ".r 
~ .. 
~ .. 

·~ .. .,.~ 
~ 
~ 
~ 

20 "° 60 6ll 100 1Zl 1"10 160 
Ambient Temperature,Ta - °C 

A S 0 
2·2SDI064 iop 

A single pulse at the 
O.l rating of lmsec. to lOOmsec. 

7 10 2 3 5 7 10 2 3 
Collector to Emitter Voltage,VCE: 

100 
- v 



2022 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

High Current Switching Applications 

(i;)S25A 

APPLICATIONS 

• Suitable for relay drivers, high-speed inverters, converters, and other general large-current switching 

FEATURES 

Low collector-emitter saturation voltage: VCE(sat)=(-)0.5V max. 

Wide ASO and resistant to breakdowns 

Values for 2SB829 shown in I 
ABSOLUTE MAXIMUM RATINGS/Ta=25°C 

Collector to base voltage 

Collector to emitter voltage 

Emitter to base voltage 

Collecor current 

Peak collector current 

Allowable collector dissipation 

Junction temperature 

Vcso 

Vern 
VEBO 

le 

icp 

Pc 

Ti 

(-)60 

(-)50 

(-)6 

(-)15 

(-)20 

90 

150 

Storage ambient temperature T stg -55-+150 

ELECTRICAL CHARACTERISTICS/Ta=25°C 

Collector cut-off current 

Emitter cut-off current 

DC current gain 

Gain bandwidth product 

1cso 
1EBO 
hFE( 1 )* 

hFE(2) 

fT 

Collector-emitter breakdown voltage V CE(sat) 

Vcs=(-)40V, IE=O 

VEB=(-)4V, lc=O 

VcE=(-)2V, lc=(-)lA 

VcE=(-)2V, lc=(-)8A 

VcE=(-)5V, lc=(-)lA 

lc=(-)8A, lg=(-)0.4A 

Collector-base breakdown voltage V(BR)CBO lc=l-)lmA, IE=O 

Collector-emitter breakdown voltage V(BR)CEO lc=(-)lmA, R8 E=00 

Emitter-base breakdown voltage V(BR)EBO IE=(-)lmA, lc=O 

Turn-on time t 0 n at the appointed circuit 

Storage time tstg at the appointed circuit 

Fall time tf at the appointed circuit 

* 2SB829 and 2SD1065 are graded as follows by hFE at lA: 

70 Q 140 I 100 R 200 1140 S 280 

Switching time measurement circuit '";'' . "'~ l:~ 
,,~,,~,Ff~~ 11"~c .. 

-5v 

11181"" --10IB2'"'1r:;=2A 

Case outline 2022 

unit 

v 
v 
v 
A 

A 

w 
oc 

oc 

min 

70* 

30 

typ max unit 

0.1 mA 

0.1 mA 

280* 

20 MHz 

(-0.26) (-0.5) v 
0.18 

(-)60 

(-)50 

(-)6 

0.2 

(0.5) 1.0 

0.1 

0.4 v 
v 
v 
v 
µs 

µs 

µs 

E: Emitter 
C: Collector 
B: Base 

3145KI/No.825-l/3 
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2SD1065/2SB829 

-20 
le - VeE 

288829 
-18 

<( 

I -16 
u -14 ... -c -12 

~ -10 ::i 
u 
..... -8 
B 
u -6 .2! 
0 -4 u 

-2 
18 =0 

0 0 -0.2 -0.4 -0.6 -0.8 -1.0 -1.2 -1/, -1,6 -1.8 -2.0 

Collector to emitter voltage, V CE - V 

-20 2SBB29 
VCE=-2V 

<( -16 1-----+-----i 
I 
u 

E... -12 >-----+------+--

~ 
::i 

~ -8 
B 
ll 
0 -4 1-----+-­
u 

le - VBE(on) 

Base to emitter voltage, VBE(on) - V 

hFE - le 
1000 

7 
2SB82~ 

5 

---+-+-"1----+-l VcE= -2V 

><-+-+-'----'--+-- -+-+-+-- -t+--+--+---+--
11-+-+-+--+-- ·-+--+----t--+--+---+-tJ----+---+---+----+-

w 
u. 3 ..c 
c' 2 
'iii 
Ol r-... c 100 

~ 7 
::i 
u 5 
u 
0 3 

1 I i 

i 

_j 

l i 

i l 
_J_ 

I 

l 
5 7-0.1 2 3 5 7_1.0 2 3 57_'() 

Collector current, le - A 
VeE(sat) - le 

2 3 

~> 2SB829 -- - - - t--++---1 -- --::++-­
~ I -10 1----+-+-+---t----+-+-+-t---+-+-+--+--_j_-+-+--1 o? I , j 

> lll 51----+-t- ~,----It--+- -- t--- t- t--1---t---- -----t--+--1 
§ w 3 I - t-- +-t-t---+---+-+-i 

·;:; (.) 21----+-+---+-----+----i--+--+--t---+--+---+--+-___,---+-< 
~> ,a - to i----+-+-T+, -+--+-+-+----+---+--+--+--1---+--+-< 
lll 
..... ·- ~ 
~ t---+-----" --- +---t-t-I I H 
.E -0.1 · --9=20 -i.-:s~~v-+--+-+-1 
'l' J7 1 I8~ E I '--+--+-+--+--+---< 

jl -......_ C = IC~ c--t--+--+-_, 8 >--+-r-i---+-+--'--'1------'+I~j 

-o.~0.01 2 3 5 -0.1 2 3 5 -1.0 2 3 5 -10 

Collector current, le - A 

788 

2 3 5 

<( 

I 
u 

... 
c 
~ 
::i 
u 

0 ... 
u 
.2! 
0 u 

20 

18 

16 

14 

12 

10 

6 

le - VeE 

~ M M M W U U U U U 
Collector to emitter voltage, VcE - V 

le - VsE(on) 
20r--~---r--.----,--~---.--.----, 

2SDI 065 
VcE=2v--+----+----1----j,,___--+ _ _____, 

~ 16 >------+1 ----+--+------+-1-+-+----+------< 

~0 12 :-_==-~=:-.-_=~---=~--.-=~~-~--t---~-~:~~-1.--_:L~--::--~~~~__,J:,~--~~-__,: 
::i i 1 i 
u r-----t----i--t -- ---rt--+----+---1 
g -t , _:I ! 
~ 4 t---------t---- - J I !L 

8 r---=1---+--J++-------t-----r----1 
0 0~---='o.2=-___,o~J.,--_,,o~~--o~.~a--1~.o--~1~.2,---....,-c1.4 

Base to emitter voltage, VBE(on) - V 

h FE - le 
1000~.-~____,-,-,-,-,.-,,----,----,---,--,-.-----,-

w 
u. 

..c 
c' 
'iii 
Ol 

:·1-~~21-so_1+:--.6:5_-+,-__ -+:_+,__-_-+::_-:_-~:-__,:~:--,-v_,0E_=_2,_v_, 
2r-+-·r·i-+--+-+-+-t--t---+--+--+-+--+---+-1 

r- ~ ~ 100t--t--+-i---t-+-+-+-+-t---+--+--+-~,...+,--t--1 

~ 11-1-r-t-+--+-+-+-l-l--+-+--+-+1--t--~+--1 
::i ~ 
~ sT 
0 3 ,__,-r--+----t----+-·+--++-+--+--+---+-t--t--1-1 

21-1-t-+--t--+-t-j_+'-+-+--+!--+,-+-+-t--t-1 

l I l l02!r-.lc-;51-*7-0~1-2~3~F5~7~1~.0--,i--2-.-3~5--;t-7-10~-.--.j 

Collector current, le - A 

ai> VeElsat) - le 
~ I IO r2-S_D_1_0_65---,------,=r-"--i-'-'-'-,r--.,-r-r-.----,--.-, 

0 ... 
> lll 
c ~ Jf---t--t--t---+----t---+--t-T--+--+--+--+-r-t-i 
.g ~ 2:1----+-+-+--+---+--+---+--r--.--r--r-.----,--,--, 
co > 3 1.0 1---+-t-t--t---+-t--t----t-t-i--r--+----+-t--t 

lll 

-~ ~ 
~ o.i 147~ 
B s re .iv~ 
ll ;= Ii3 =.i 2 o ~c -+--+----+--t-+--i 

8 .l -1 l'.::S, I = I 011 --+---+-+--< 
t-+--i-:r--1"'- B .1 

0·0h.at 3 5 0.1 1.0 2 3 5 10 
Collector current, le - A 



2SD1065/2SB829 

VBE(sat) - 1c 
~ >-1oo7 2SB829 __ _ 

~ I 51-+-- H--+----+--+---+--+-- - --- -
0 ... 
> ~ 3H· __ , -- --- - ----~-+--+ -+------+-
c -
0 w 2f-l---H -

·;:; Cl 
- --- --- --j---j---j--- - --+--

~ > -10 f--f--+-t-+-+-+--+-f--l--+--+--+-+-1---+--j 

-:;; 7 +-+- t-+-+-- -i=-
:'.'. 51--+--H t- · --- - t-t- -- -+--+---j---+--., 
Q) 

;:: Jf--+---+-j -- ---- +-+++- --j- --- - t---+--
0E 2f--t---H ----r--r- I 
., Ic 
~ -1.0 lg -10,2J .....-

~f--h-t-----jbtt-lt_ lt--~-~;~++-~fJ: __ =-_ if:::tiT=-_::_ flt-+---~ -t-~ 
2 3 5 '-0.1 2 3 5 '-1.0 2 3 5 '-10 2 3 

7f--t-- - --j - -- --+---+--t--i--t---+--­

sr---i-- t---r--r-_1j=j_ .. +r-+t---+---t-t--+-+--+----+----< 

-l- ! --r-
Ic · ' I 

1.0 1---1--+-+-+-=1-8 =- 1 o,lo't-t----r-r--r-:::1::::;;p.-4'--j 
r-+-~_-FF: __ µ_4 __ = __ -r]j--H-t=_1_ t~---=r-t::_f--r-i--

--+--t----+-4 

0.1 2 3 --,- 1.0 7 10 

Collector current, le - A Collector current, le - A 

A.S.O A.S.O 
288829 

Jt--+---+----t----t---l--4-+-----+---+--+---+---< 
2SDI065 

() 

.... -
c 
~ ?o ~ >c--+---+----< 

~ j ~ ~~ 
u -1.0 1---t-+---+--+-+-+--+--"o;,. {++--
9 7 j i--
~ 51---t--+---r--r ~ 
o 't--+-+---H 
U :t--+---t---j]--r I 

-O.l 5 7 -1.0 2 3 5 7 -10 2 s '-100 0·1 5 7 1.0 2 3 s 7 10 2 3 5 7 100 

Collector to emitter voltage, VcE - V Collector to emitter voltage, VcE - V 
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®7518 

Applications 

2003A 

Driver Applications 

NPN Epitaxial Planar 
Silicon Darlington Transistor 

• Motor drivers, printer hammer drivers, relay drivers, voltage regulators. 

Featureit 
• High DC current gain (5000 or greater) • 
• Large current capacity and wide ASO • 
• Low saturation voltage (VCE(sat)=0.8V typ). 

lbsolute Maxi.Dul Ratings at Ta=25°C 
Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Collector Dissipation Pc 
Junction Temperature Tj 

unit 
80 v 
50 v 
10 v 

0.7 A 
2 A 

600 mW 
150 OC 

Storage Temperature Tstg -55 to +150 OC 

Gain Bandwidth Prdduct 
Output Capacitance 
C-E Saturation Voltage 
B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltag 

Electrical Connection 

790 

Coll•ctor 

I J &.L:: 

min 

5000 
4000 

Case Outline 2003A 
(unit: mm) 

JEDEC: T0-92 
EIAJ : SC-43 
SANYO: NP 

80 
50 
10 

typ max 
0.1 
0.1 

200 
10 

0.8 1.2 
1.3 2.0 

B. Bas!! 
C. Collector 
E. Emitter 

unit 
uA 
uA 

MBz 
pF 
v 
v 
v 
v 
v 

3015MY,TS No.751-1/2 
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X VcE=5V 
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l 
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Collector Current,Ic - mA 

VcE(sat) - Tc 

+---
rc/Is=1000 

.....-1 
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0.01 2 3 5 7 1 °' 

2 3 5 7 1.0 2 

Collector Current,Ic - A 
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55 1JL 10 1IO 
Collector to Emitter Voltage,VcE - V 
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7 
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Collector Current,Ic - A 
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100 ~--~-~---r-~-"T'-------~ 

~ 7 1----------l--+--+-+---+----+-f_=--tiM_H_z---I 

.0 
0 

() 

Q) 

" 
~~ 
[ 10 1-----t--+--+_:=:~od-r----..---+--t--~ 

~ 7J.----l---+---+-+---+---'i"--~t--c-------1 

.... 
::s ... .., 
6 
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I 
2006A 

NPN Epitaxial Planar 
Silicon Transistor 

High Current Driver Applications 

®7840 

Use : Solenoid driving, hammer driving, lamp driving, motor driving and de-de 
converter of electronic flash. 

Features : 
. Low saturation voltage . 
• Large current capability and wide ASO. 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp lOOms, l.pulse 
Collector Dissipation Pc 
Junction Temperature Tj 
Storage Temperature Tstg 

60 
20 

6 
5 
8 

0.9 
150 

-55 to +150 

unit 
v 
v 
v 
A 
A 
w 

oc 
oc 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current IcBO 

min typ max unit 

Emitter Cutoff Current IEBO 
DC Current Gain hFE(ll* 

Gain Bandwidth Product 
Output Capacitance 
C-E Saturation Voltage 
B-E Saturation Voltage 

hFE(2) 
fT 
Cob 
VCE (sat) 
VBE(sat) 

VCB=SOV,IE=O 
VEB=SV,Ic=O 
v CE=2V I Ic=O. SA 
VcE=2V,Ic=3A(Pulse) 
VcE=lOV,Ic=SOmA 
VcB=lOV,f=lMHz 
Ic=3A,IB=60mA(Pulse) 
Ic=3A,IB=60mA(Pulse) 

100* 
75 

1.0 
1.0 
560* 

120 
45 

o.s 
1.5 

*2SD1145 is graded as follows by hFE at lA 

j 100 E 200 I 160 F 320 I 280 G 560 

ii 
' iooo ~~-~-~-P__,,c'-r--_T-=a'-r-----,---~~ 

Ambient Temperature,Ta - °C 

Case Outline 2006A 
(unit:mm) 

EIAJ: SC-51 
SANYO:MP 

B: Base 
C: Collector 
E: Erni tter 

uA 
uA 

MHz 
pF 
v 
v 

3095KI/6212KI/ki No.784-1/2 
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2SD1145 
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Is== 0 o ........... ~_...~ ..... ~--~---'"~-'-~~~._~ 

..: 
I 4 

u 
H 

~ 3 
QJ 
M 
M 

8 
M 
0 ., 
" QJ .... .... 
0 
u 

0 2 3 4 5 
Collector to Emitter Voltage, VcE - V 

re - VBE 

t vrn == 2v 
(Pulse)! 

IL 
--

~ ---j------ -- --

0 7 
0 0.4 0.8 1.2 1.6 2.0 

Base to Emitter Voltage ,VBE - V 

fT - Ie 
~1000~--,--.---~~-~-~-~v-,-,,-,=----1-11-,\' 

SJ 7'r--t-+--+---+-t----+---t (Pulse) 
5it----t--+---+--+-t----+-+--+--+--t 

., 
" ~ ~ 
.\::100 ~ 
~ 1-z­
~ v 
f;j 
<Q 

s:: .... 
2t----+-+---+--+---tt----t--+--+--+--t 

& 10~---1r---4--J.------~---1r---4---J.-----~ 
10 100 1000 

Collector Current,Ic - mA 

> VeE(sat) - Ie 
3p----,-~-.--~~~---t---i---r--r--i 

Ir./Is==50 t-t--t---r---- ___ -----,--+--
., 2 (Pulse) 

~ 1.0 l---+-+-++--+--1---+-+--+-+-I 

~ 5f---+--t--t-+-f---+----,----f-r-_-_-+ _ _;--+vc--i 

~ v~ 
;:: 1-Z'-
g k""-7'!--+--t___, 

§ I/ 
•j 0.1 1---+-+-+-t-+-:7'.k'.:-l"'---+-+--t--t-i---
~ 't-----t---l--cb-1'_,,,,""'-V""f--+-----1--t--+--t---i 

~ 5 -- .-+--
t<l 
I 

u 
J;'----*--.l--'-*-!-.r--t----1,--.r--r--.1-1---
0.1 1.0 10 

Collector Current,Ic - A 

..: 
I 4f----l--+--+--/-'1'£-,.t£'---t--::±::--~<=f=--j 
u 
H 

10 

CollectortoEmitter Voltage,VcE - v 

hFE - re 

7t---r---t--+--+--+--t-+--+---+--t--i 
51----t--+---t--<t----t--+---t--+--+--+---< 

31---- ---- -

21---t--+--+---+---+--t--l--+--+--+---l 

10 ! 100 5 1000 
Collector Current,Ic - mA 

Cob - VeB 
f== IMHZ 

r----- --+--t---

I 100 t----+--+--+--+---tt----+--+---t---t--1 

.g 
" 
QJ 

" f;j ., .... 
~ 
g. 
u 
., ~I------ ;--+--+--t-+---r---t---t---t-

" fr 
" 0 10 t----..---------.....--t----~<---r--.....--

1 --s 10 2 3 100 
Collector to Base Voltage, VcB - v 

A S 0 

30_, 57,_0 57 10 2 

Collector to Emitter Voltage, VCE - V 
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2006A 

NPN/PNP Epitaxial Planar 
Silicon Darlington Transistors 

@828C 

( ) :2SB865 
Uses 

Driver Applications 

• Relay drivers, hammer drivers, lamp drivers, motor drivers 

Features 
High DC current gain (4000 or more) 
Large current capacity and wide ASO 
Low saturation voltage 

Absolute Maximum Ratings/T 8=25°C 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 

Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics/T a=25° C 
Collector Cutoff Current 
Emitter Cutoff Current 
Common Emitter Current Gain 

Gain Band-width Product 
Collector to Emitter Saturation 
Voltage 
Base to Emitter Saturation Voltage 

Collector to Base Breakdown 
Voltage 

VcBo 
Vern 
VEBQ 
le 
icp 
Pc 
Tj 

Tstg 

lcBo 
IEBO 
hFE(1) 
hFE(2) 
fT 

VcE(sat) 

(-)80 
(-)50 
(-)10 
(-)1.5 

(-)3 

900 
150 

-55 to +150 

VcB=(-)40V, IE=O 
VEB=(-)8V, lc=O 
VcE=(-)2V, lc=(-)500mA 
VcE=(-)2V, lc=(-)10mA 
VcE=(-)10V, lc=(-)50mA 
lc=(-)500mA, IB=(-)0.5mA 

VBE(sat) lc=(-)500mA, IB=(-)0.5mA 

V(BR)CBO lc=(-)10µA, IE=O 

Collector to Emitter Breakdown V(BR)CEO lc=(-)1mA, RBE=00 

Voltage 
Emitter to Base Breakdown Voltage V(BR)EBO IE=(-)10µA, lc=O 

unit 
v 
v 
v 
A 
A 

mW 
oc 
oc 

min typ max 

4000 
3000 

120 

(-)0.1 
(-)0.1 

(-)0.9 (-)1.5 

(-)1.5 (-)2.0 

(-)80 

(-)50 

(-)10 

Electrical Connection 
Case Outline 2006A 
(unit:mm) 

(288865) (WDl 153) 

EIJJ: SC-51 
S~8YO: IQ 

E: Base 
C: Collector 
E: Er.,itter 

unit 
µA 
µA 

MHz 
v 

v 
v 

v 

v 

3045MY/Dl521KI,TS No.828-1/3 
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2SD 1153 /2SB865 

le - VeE 
-1.6 ,---,----,---.,----,-----~ 

2SB865 
-1.4 

<l'. 
1 -1.2 >------....-~ 

(.) 

: .. -1.0 t----T->"'-­
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0 
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Collector to Emitter Voltage, VcE - V 

hFE - le 
w'°'-------+-----.-"-.------~ 
~ 2~65 

.<: 7r---+---+---r--t-+----+----t--VcE=-2V 
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~ s l I 
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> 
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0 
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v 

--+-1 

- 3 7 -0.1 1.0 
Collector Current, le - A 
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.,· 
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"' J3 
288865 
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> I I 
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Collector Current, le - A 
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0 
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2SD 1153 /2SB865 

"T "T .\. \ 

<(~x ~T I 1.0 ""<; [\ ,,. -+--+-! 
(..) 7 s: ~~ 1---H 

.... - 5 ''° ~\ll_ ~ 3 ~ 04;, \' 
l::: 2 ~ ~t -+--+--i..._.._. 

~0.1 ~q ~ 
s 7 ' ' 

~ 5 ""' 1'. 8 3 2SB865/ 2SD I I 53 --1-+~--+--+-,.,,,.__i--+-+-1 
DC single pulse -+--r--+--+--f---e..r---..,.._~ 

20 '° 60 80 100 120 1.IO 100 

(For PNP, the polarity is reversed) 
0·01 3 5 7 1.0 2 3 5 7 10 2 

Ambient Temperature, Ta - °C Collector to Emitter Voltage, VcE - V 

796 



2010A 

NPN Triple Diffused Planar 
Silicon Transistor 

Horizontal Deflection Output, 
High Current Switching Applications 

®837B 

Features 
. Capable of efficient drive with small internal loss due to excellect tf. 

Absolute Maximum Ratings at Ta=25°C unit 

Collector to Base Voltage VcBo 200 v 
Collector to Emitter Voltage VCEQ 60 v 
Emitter to Base Voltage VEBO 6 v 
Collector Current Ic 4.5 A 

Peak Collector Current icp 10 A 

Collector Dissipation Pc Tc=25°C 40 w 
Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Amplification Factor 

Gain Band Product 
Collector to Emitter Saturation 
Voltage 
Base to Emitter Saturation 
Voltage 
Collector to Base Breakdown 
Voltage 
Collector to Emitter Breakdown 
Voltage 
Emitter to Base Breakdown 
Voltage 
Fall Time 

Specified Test Circuit 

_IL PW= 20µ s, Duty Cycle:£ 2. 5% 

50 

, 1V99=5V 
L--4----­
V cc= so v 
Ic=5A 

Is I= -Is?=500mA 

I) 

IcBo 
IEBO 
hFE (1) 
hFE(2) 
fT 
VCE(sat) 

VBE(sat) 

V(BR)CBO 

V(BR)CEO 

V(BR)EBO 

tf 

150 
-55 to +150 

VcB=40V,IE=O 
VEB=5V, Ic=O 
VcE=5V' Ic=lA 
VCE=5V, Ic=4A 
VcE=5V' Ic=lA 
Ic=4A, IB=O. 4A 

Ic=4A,IB=0.4A 

Ic=5mA,IB=O 

Ic=5mA,RBE=ro 

IE=5mA,Ic=O 

Based on the follow-
ing specified test 
circuit. 

Case Outline 2010A 
(unit:mm) 

min 

30 
25 

200 

60 

6 

oc 
oc 

typ max 
0.1 
0.1 
160 

10 
0.5 1.0 

1.5 

0.2 0.5 

2.7 
1=6:3,15.1~ 14.01 

Litt 0 ;, 5:U 3. 1.3 

--i-r--[lli 
I 

I 

':}~~ L E: Emitter 
~18.o=------1 ~ C: Collector 

,; JEDEC: T0-2 20AB B : Base 

EIAJ SC-46 

unit 
mA 
mA 

MHz 
v 

v 

v 

v 

v 

us 

0141KI/TS No.837-1/2 
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] 
2 J +, ,, 

0.1 1.0 10 
Collector Current,Ic - A 

A S 0 (l) 

~ 
<~<a 

~~ 
D ~e> .sh'--+--

0 ./) 0 
O!J&r - ~,> ./)~ -j---

"ti "'~ <-s-Oq ~-

1' 
~--· 

10 1(X) 
Collector to Emitter Voltage,VcE - V 

Pct max - Ta 

-t----t---+---

"'b) ' 
~ I " i <tt. 

! _.;. 

I~ 

l ~ b,. 
:al l/J ro AO 100 120 V.O 160 
Ambient Temperature,Ta - °C 

h FE - IC 

7 Vrn=5V 

~ 
T 

..c: 
c: 
·2100 
(.') 

T -70°G a 

3o'G 

25°C 

~ .., 
c: 

" ... ... 
" u 

7 

=·' ~ 
& 

2 ~ 

8 10 
I\ 

0.01 

I 

t--
7 

0.1 1.0 
Collector CUrrent,Ic - A 

VsE(sat) - le 
Ic 

1 I IB 

I 

-t 
I 

10 

=10 

t--j--

I ~ Ta --3o'c., t--25 'C 

st--IT11'1 
0.01 

3 5 7 J 
0.1 1.0 10 

Collector Current,Ic - A 

2 ~,--~-,-.--A--,S_0-.-'-(2_),--,.,~--,--, 
< 10 ,_-+-+--+--+--+--+-..,...,rt--t--t--t 

... 
B 
() 0.1 f--'--+--rt---t--~-+--H!-:--t--t--t 

" .-i .... 
8 

! S·r--r·--tl-r-, ·-· r----_..,l,---+--H-t---t---t---1 

;~=~r==~=~=~~===~=;==;=~=~===~=~ 
13 l I o.01 2=---=---=-s--e,~~10 __ 2,,_..,3,._-..s__,1.--100~--.----. 

Collector to Emitter Voltage, VcE - V 



• 
2018 

NPN Epitaxial Planar 
Si I icon Transistor 

Piezoelectric Buzzer Driver Applications 
(with Emitter Resistance) 

Features 
Very small-sized package permitting 2SD1161-used sets to be made smaller, 
slimmer. 
On-chip emitter resistance. 

Absolute Haximum Ratings at Ta=25°C 
Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current le 
Collector Dissipation Pc 
Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current IcBO VcB=15V,IE=O 
Emitter Cutoff Current !EBO VE8 =3V,Ic=O 
DC Current Gain hFE' VcE=6V,Ic=1mA 
Gain Bandwidth Product fT VcE=6V,Ic=1mA 
Output Capacitance c0 b Vcs=6V,f=1MHz 
Emitter Resistance RE 
C-E Saturation Voltage VcE(sat) Ic=10mA,I8 =1mA 

* The 2SD1161 is classified by 1mA hFE as follows: 

[20 P4 180 I 135 P5 270 I 200 P6 4ool 

Electrical Connection 

-55 to 

Case Outline 2018 

I-: 
r Call•ctor (unit: mm) 

L .. 
Emitt~r 

30 
15 
5 

30 
150 
150 

+150 

min 

90* 

100 
1. 0 

unit 
v 
v 
v 

mA 
mW 
OC 
OC 

typ max 
0.1 
o. 1 
400* 

100 
6 

160 
2.0 

E: Emitter 
C: Collector 
B: Base 

SANYO: CP 

unit 
uA 
uA 

MHz 
pF 

ohm 
v 

3045MY,TS No.849-1/1 
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= 

2010A 

Driver Applications 

(l')924B 

Applications 
• Motor drivers, printer hammer drivers, relay drivers, voltage regulators 

Features 
High DC current gain 
Large current capacity and wide ASO 
Low saturation voltage 

( ): 2SB880 
Absolute Maximum Ratings/T a=25QC 

Collect to Base Voltage 
Collector to Emitter VOitage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 

Junction Temperature 
Storage Temperature 

VcBo 
VcEO 
VEBO 
ic 
icp 
Pc 

Tj 

Tstg 

Tc=25QC 

(-)70 
(-)60 
(-)6 
(-)4 
(-)6 
1.75 

30 
150 

-55 to +150 

NPN/PNP Epitaxial Planar 
Silicon Darlington Transistors 

unit 
v 
v 
v 
A 
A 
w 
w 

QC 
QC 

Electrical Characteristics/T a=25QC 
Collector Cut-off Current 
Emitter Cut-off Current 

le Bo 
IEBO 
hFE 

VcB=(-)40, IE=O 
VEB=(-)5V, lc=O 
VcE=(-)2V, IC=(-)2A 
VcE=(-)5V, lc=(-)2A 
lc=(-)2A, ls=(-)4mA 

min typ max 
(-)0.1 
(-)3.0 

2000 5000 

unit 
mA 
mA 

DC Current Gain 
Gain Band-width Product 
Collector to Emitter Saturation 
Voltage 

fT 

VcE(sat) 

20 
0.9(-)1.5 

(-1.0) 

MHz 
v 

Base to Emitter Saturation Voltage 
Collector to Base Breakdown 
Voltage 

VBE(sat) lc=(-)2A, IB=(-)4mA (-)2.0 

V(BR)CBO lc=(-)5mA, IE=0 (-)70 

Collector to Emitter Breakdown 
Voltage 

V(BR)CEO lc=(-)50mA, RBE=00 (-)60 

Turn-on Time ton 
tstg 
tf 

At Specified Test Circuit (0.5)0.6 
( 1.4)2.7 
( 1.2) 1.6 

Storage Time 
Fall Time 

Specified Test Circuit 

(F PNP I .ty. d l El~: C~••~o f or , po an 1s reverse . 
PW=soµ9,Duty Cycle~ 1% I 11 
"°'"~-ocmcF'c~" i , ::IJ 
·~· .. G=r~r ~ , 
o j~ ~ '" .... s_s_o __ 

1"1~,- ·~] 
VEE "-SV 280 I I 90 E 

800 

Case Outline 2010A 
(unit: mm) 

2.7 /:6.311s.1--r-- 14.0 I 

'ltr ~ r 1: 8]5H ~~ I 

I 

~lLhCJ ~ :i~18.0~ ~ 
JEDEC: T0-220AB 
EIAJ SC-46 

E: Emitter 
C: Collector 
B: Base 

2033 Kl, TSlll No. 924-1/3 

v 
v 

v 

µs 
µs 
µs 



2SD1190/2SB880 
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I ·4 
u 

-1 -2 -3 -4 - 5 

Collector to Emitter Voltage, VcE - V 

IC - V CE 
- 4 r---,-~F-ro_m_t_o_p~-.-----.~-,.-~~~2-SB_8_8_0~ 

r--- -1oooµA--+~-+-~r---+-~+--+--< 
<( -9QOµA 
I _3 t--- -800µA 

U -700µA -.,· 600µA 

~ r--+--ti£.~~~:;:;::::;;.-:~~~j::::"=~~~:f:~~ :i -2 ~ C::~l '/!Ji 
': ~ . 400lI_A 
£ V 3ooµA 

~ _,L-_J__j~::.±===i=::j=::::~2beo~µ~tA1 ==t.:::.:::1.:::.=:J~ 
0 
u 

0 _, -2 -3 -4 - 5 

Collector to Emitter Voltage, VcE - V 

-Ic-VBE 

l Pulse 
100 --~~--<.--+-~--........ ~~~-c------>-'->---'-'-" 

o. l - 5 -1.0 "1 3 , 

Collector Current, le - A 

re - vcE 

From left W"fl-};Jr-1 280 I 190 
8mA 'f / .Z. l'f!2m!]t;Aj:::=f:::=\=t-i 

<( 4 7•nA LJ ~ 
I 6rnA L"::: 

!:l SmA -.~1-----+-=:!J;\mn!J::;:. ==:P=J=T"[ 
4rnA .....-+-

~ .. 3 [L' ---+-+----+--+---+----< 
~ 
:; 
u 

<( 

I 
u 
... -
c: 

~ 
:i 
u 

0 .___._l.__~---.~_.___.___,r8~=~0...._~..._P_u.1s_e_, 

0 

0 

0 , 2 3 4 

Collector to Emitter Voltage, VcE - V 

IC - V CE 

I 2801190 

1oooµA 
Jl. 

~ t:==--1 BOO i£b. 
1---1 ~ 

~ I--" 
600 Y,_A 

i-- sooµA 
r-v- 400µA 

3ooµA 
...... . l 

2ooµA 

1 181=0 Pulse 

0 , 2 3 4 

Collector to Emitter Voltage, VcE - V 

Ic - -VBE 

2801190 
I-· V9E=2V 

_l .L Pulse -

1 

ttt - (.) ,q 

2~± 
0 

" I 

i 
lL 1 I 

o o.4 o.a i.2 1.6 2.0 2.4 2.B 
Base to Emitter Voltage, VBE - V 

h FE - IC 
2SD1190 
vrn=2v 

~'S: 

Pulse l 100 lr---'-_...L-+-2--Jr-'--P-5--'--'0----'---'-+-2--J3r-'-.J 
0. l 1.0 

Collector Current, le - A 
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2SD1190/2SB880 

-10 
.,-> 
~I 
0 .... 
> _; 
c: w 
.£ CD 

~> 
a 
"' (J) 

B 
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7 

s 

2 
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3 
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-10 -100 

Collector to Emitter Voltage, VcE - V 

Pc - Ta 

288880 / 2SD I 190 
s: ---L I 

I 
u 

0... 

c:' 
0 

·.;:::; 

"' Cl. 

~~ 
Cl 

8 
() 

..!!! 
0 
u 

00 

802 

ai VcE(sat) - Ic 
F 10· 0 <---+--1--+--+--"--+-+-t---1-- 2SD I I 90 

:g re/ la=soo 

g Pulse-+-
·.;:::; 
~ 
i3 
"' (J) 2•<--+-t--+--+--"--+-+-t---1--1--+------+-+-< 

f--+--+--"---+---1--+--l--+-+---+-+--1-_J__J 

E 
W >\.O 

B I 
0 -;::; 
.... "' () ~ 
Q) w = u 8> 

7 

s 

3 
0.1 

120°C 

1.0 
Collector Current, le - A 

.,· ll. 0 
VBE(sat) - IC 

1--1-'-+--->---+------+-+-++---+-'-'---2SD I I 90 
1--1-'-l----l--+-----+-+-++---+-'-'---Ic/Is=SOO 

Cl 

~ 7 

.1--1.-U---+-+---'--+----'--'--'--'--l-I---+- Pulse ..+--.j 
0 
> 
c: 
0 

·.;:::; 3 
~ 
::i .... 
"' (J) 

,~+1---+-+-----+---+--+Ta 40°C-
25""'i' 1..-.+:-

~ 
Q) 

.... > 
.~ 1.0 

\20~ 
E I 
w -;::; 
0 _; .... 
ill w 

"' CD 
CD> 

4: 
I 
u 

10 

7 

31 
0.1 1.0 

Collector Current, le - A 
A S 0 

- 2SDl 190 

--- - -- T 0 =25°C 

--1-
3 1 ms to 1 OOms: Single pulse 
22 3 s 7 10 2 3 s 7 100 

Collector to Emitter Voltage, VcE - V 
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Applications 

201DA 

Driver Applications 

NPN/PNP Epitaxial Planar 
Silicon Darlington Transistors 

• Motor drivers, printer hammer drivers, relay drivers, voltage regulators 

Features 
High DC current gain 
Large current capacity and wide ASO 
Low saturation voltage 

( ) : 2SB881 
Absolute Maximum Ratings/T a=25QC 

Collect to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 

Junction Temperature 
-Storage Temperature 

Electrical Characteristics/T a=25QC 
Collector Cut-off Current 
Emitter Cut-off Current 
DC Current Gain 
Gain Band-width Product 

Collector to Emitter Saturation 
Voltage 
Base to Emitter Saturation Voltage 
Collector to Base Breakdown 
Voltage 
Collector to Emitter Breakdown 

Voltage 
Turn-on Time 
Storage Time 
Fall Time 

Specified Test Circuit 
(For PNP, polarity is reversed.) 
PW=soµs,Duty r:ycle"? 1% 
SOOis I= -SOOls2= Ir;=3A 

INPUT 

~ 
~~ ~Y-R~-{'lfc-~-+-~n-~ 

+ 
100u 

vee· :iov 

VcBO 
VcEo 
VEBO 
le 
icp 
Pc 

Tj 

Tstg 

ICBO 
IEBO 
hFE 

fT 
VcE(sat) 

(-)70 
(-)60 
(-)6 
(-)7 

(-)10 

1.75 
Tc=25QC -35 

1!)0 
-55 to +150 

VcB=(-)40, I E=O 
VEB=(-)5V, lc=O 
VcE=H2V, lc=(-)3.5A 

VcE=(-)5V, lc=(-)3.5A 
lc=(-)3.5A, IB=(-)7mA 

unit 
v 
v 
v 
A 
A 
w 
w 

QC 
QC 

min typ max 
(-)0.1 
(-)3.0 

2000 5000 

20 
0.9 (-)1.5 

(-1.0) 

unit 
mA 
mA 

MHz 
v 

VBE(sat) lc=(-)3.5A, IB=(-)7mA (-)2.0 v 
v V(BR)CBO lc=(-)5mA, IE=O (-)70 

V(BR)CEO lc=(-)50mA, RBE=00 (-)60 

ton 

tstg 
tf 

At Specified Test Circuit (0.5)0.6 

] 
2801191 E 

Case Outline 2010A 
(unit: mm) 

(1.5)3.0 
(1.4)1.7 

f:6.3:t 1s.1--r- 14. o I .,, 

Llf f 0 Jt 1:: I~ 
3.il_ 1. 

2.7 

[ 
"'~!,----, L E: Emitter 
.; rr±dJ ____J ~ C: Collector .., k---18.0 . 

B: Base 
~ JEDEC: T0-220AB 

EIAJ SC-46 

2033 Kl, TSlll No. 925-1/3 

803 

v 

µs 
µs 
µs 
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re - VeE 
-lo From top 288881 

- 5 · OmA · -+---+--+---+--+---+---+----I 
<( _ 8 -4.5'TIA 
I -4.QmA 1 ~ 
U -3-5mA ~ 

..,· -6 =~:~~ __ J~ -
~ -2.0mA ~~A 
::i 1 -~-W~~i::---b::.)..,,,.--r:::;..'~·~om=A:t=:t=:1:=:J c: -4 f--
g ~ -~.5nA 
~· 'V 
0 -21---t--~f1--l---l--l---l--l---l--I--~ 
u 

Ig=O Pulse o...__._.._..__.__..__.__...__.__.__.....___. 

-5 

<( -4 
I 

!::? 
..,· -3 c: 

~ 
::J 
u -2 
0 .., 
(..) 

.!!! 
0 -I 
u 

0 

-5 

<( 
I -4 

u 
..,· 
c: -3 

~ 

~ -2 
g 
(..) 

.!!! 
0 -1 
u 

0 

0 -1 -2 -3 -4 -5 

Collector to Emitter Voltage, VcE - V 

Ie - VeE 

2SBS81 
1----+--+---+--+---+--1----+---l- Pulse -1 

0 

0 

.l. Ig=O 

-I -2 -3 -4 -5 

Collector to Emitter Voltage, VcE - V 

Ic - VsE 

7 ~ 
[28888\ 
IT"VcE:=--:2V 

Pulse ---1 

,()L 11 
/~JI "' S-' 

"'"' A-S> 1 /T 

I- I 1 
l7 j v 

-0.4 -0.8 -1.2 -1.6 -2.0 -2.4 
Base to Emitter Voltage, VsE - V 

-2.8 

2!.--~-.,_~~-h~FE__._,.-_r~e~----~ 
T l i.o'G_>--t...... 2ssss1 

100001--+---+- I ~\a_ I ....._ V CE:= -2V '\'.z l"'. 
~ 71--+---+v_,,,F-+-I-'/,~"-:>- ~ .t.. 

~-k2:7 ~ 
«u 3,,. lL 1:,1>.o'G ~ (.92L .,.,, ......... ~ 
1:: __yV ~, 
~ 1000 ~ 17 11':: 
8 7 z 
u y 
0 

21--+---~-+--+-t--t--+---+--+-+--l--!---< 

Puife 
100.,.__o~.,--.i---.ir-L-;\.--.~--l.~o---+--.ir-L~5__.7 __ w__. 

Collector Current, le - A 

804 

<( 

I 

~ 

g 
(..) 

.!!! 

Ie - VeE 

-

0 21----+--..-+----+--+---+--l---l--l---I-~ 
u 

<( 

I 
u 
.., 
c: 

~ 
::J 
u 

s 
(..) 

.!!! 
0 
u 

<( 

I 
u 
.., 
c: 

~ 
::J 
u 
0 .., 
(..) 

.!!! 
0 
u 

8 

6 

0 

I 2 3 4 
Collector to Emitter Voltage, VcE - V 

Ic - VeE 

J 1 2SDI 191 

f-- From tOP-+---+--+---+--+---+-Pu lse-: 
IOOOµA 

f--900 µA --+-+---+-+---+-+---+---l 
sooµA 

f--700 µA --+-+---+-+---+-+---+---l 
600/J,A 

00 A 

l 2 3 4 
Collector to Emitter Voltage, VcE - V 

re - VBE 
2SD 1191 

t Vco;c,=2V 

Pulse 

t/ 
11~~.o 
~~ 7 
~ 

l/ J_ 1 
o o.4 o.e 1.2 1.s 2.0 2.4 2.a 

Base to Emitter Voltage, VsE - V 

hFE - IC 
2SD 1191 

10000 
w p 

1t1oi_ 
'ty 

1s'a 
VcE=2V 

\ LL. 
..c: 

.!: 
"' (.9 
.., 
c: 

27 
I/ 

~ 1000 [7 
::J 
u 77 

p v v _J;'c 
1Y v v 

..... 
/ 

u 
0 p? ,,,. 

...a 

2 

, 100 
0.1 LO 

Collector Current, le - A 

~ 

~ 
i--,.,_ 

Pulse 
~'T 

10 
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VcE(sat) - Ic .,-;IO.O ~~--~~-.-'-~-'-T--~-2-S-BA_8_1-~ 
E 1 Ic/r8=5oo 

o ? --+---+---+---+-+-+--+---+--+-Pulse _ > ~ 
5W ·- u 3---+---+---l--+--+--+--+---l-+-+-+--+--I 
~> 
~ 
"' CJl 

Qj ... 
-~ 
E 
w 
B 
0 ... 
CJ 
J!! 
0 
u 

lL 

-1.0 

7 

1-i--

,t--4.--~.j,.,,,,,J,,:d=±:=";~s~r'C::. ....,.. 

Sf--+~-l--i''"'+'-i-4!--'__,~"o __ "C_-+----+--+---+---+-~ 

3 
-0.l -1.0 -10 

Collector Current, le - A 

-10 ~~-~-~VB~E_(~sa_t_,_)_-_I"'T-c ___ _ 
.,-> 2SBBB 1 
E 1 7,__+---+--+--+--+--+--+---+ Ic/ I 8 = 500 
o? Pulse -
> ~ 
§ LU 
·- cc 
~> 
::i ... 
"' 2 CJl 
Qj 
.~ 

>--+----+--+--+--+ Ta 40 °C 
:cf 5.: _..+-t-+-1-"" 

E 
w -1.0 
0 ... 
~ 

7 

"' 51 cc 7 
-0.l ~ -1.0 2 -IO 

Collector Current, le - A 

A S 0 

-10 
icp 

<( 
7 
s Ic max 

I 
u 
... -
c -1.0 

~ 7 
::i s 
u 
~ 

B 
CJ 
Q) = -0.1 
0 7 u s 

I 
3 1ms to 100ms: Single pulse 
22 l 5 7 -10 2 l 7 -100 

Collector to Emitter Voltage, VcE - V 

Pc - Ta 
?SBBB1/?SD1191 

:s: 32 

I 
u 28 

0.. 

c· 24 
0 

·;::; :20 
"' a. 

-~ 16 

Cl 

0 12 ... 
CJ 
J!! 
0 

4 u 

00 

VcE(sat) - Ic 
- 10 .0 

2SD 1191 ~> 
~ I 
o~ 
> ~ 
c-
ow ·- u e> 
~ 
"' CJl 

2 

7 

5 

l 
7 0.1 

1C/Ig=500 

Pulse-

T - 40°C ~ 
a 

25°C~ 
~ 

1 -('o'C 

2 3 s 7 2 3 1.0 10 
Collector Current, le - A 

VsE(sat) - Ic 
.,-~o.o ~~-~~~::,::.,:c,..::.::..;_~_;:.-2S_D_1_1_9_1 -~ 

~I Ic/Ig=500 

o ? •'--'---+--1----"'--'-_,_.u...__.__-'-'---'--' Pulse -
> ~ 
c LU .2 cc 3'>--+--+---+--+--+-+-+-+--+---+-+--i--+-+-++--1 

;> 
~ 2~~~.±;;f ~~~T~a~~4=0f°C~~~._,ff~ 

\~ 
.E 1·0 t;t;f±:f~E±±§=±=a:itt=J 
E 11---+---+--+---+--+++-+--+--t--1--l-l-+-++---l 
w 
0 ... 
~ 
"' cc 

10 

<( 

I 

!:! ... -
c 
~ 
:; 
u 
0 ... 
~ 
0 
u 

7 0.1 2 3 7 1.0 2 3 s 7 lO 

Collector Current, le - A 

A S 0 
2SD 1191 

1--i.,_c:...p~h+-i,___---+-+-Tc = 25 'C 
7 
s 

l 
22 

1 ms to 1 OOms: Single pulse 
l 10 67100 

Collector to Emitter Voltage, VcE - V 

805 



2010A 

NPN/PNP Epitaxial Planar 
Silicon Darlington Transistors 

Driver Applications 

®926A 

Applications 
• Motor drivers, printer hammer drivers, relay drivers, voltage regulators. 

Feature!J 
High DC current gain • 

• Large current capacity and wide ASO. 
Low saturation voltage. 

): 2SB882 
Absolute MaxiDllll R~tings at Ta=25°C 

Collector to Base Voltage VCBO 
Collector to Emitter Voltage VcEO 
Emitter to Base ~oltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Allowable Collector Dissipation Pc 

'Junction Temperature 
Storage Temperature 

Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Bandwidth Product 
C-E Saturation Voltage 

Tj 
Tstg 

unit 
(-)70 v 
(-)60 v 
(-)6 v 

(-)10 A 
(-) 15 A 
1. 75 w 

40 w 
150 QC 

-40 to +150 QC 

min typ max unit 
(-)0.1 mA 
(-)3.0 mA 

2000 5000 
20 MHz 

0.9(-)1.5 v 
(-1.0) 

B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
Turn-ON Time 

VBE(sat) 
V(BR)CBO 
V(BR)CEC 
ton 

Ic=(-)5A,IB=(-)10mA 
Ic=(-)5mA,IE=0 
Ic=(-)50mA,RBE=CD 
At specified Test 
Circq,j l 

(-)70 
(-)60 
(0.5) 

(-)2.0 v 
v 
v 

0.6 us 

Storage Time 
Fall Time 

tstg 
tr 

" 
" 

Electrical Connection 
Test Circuit 
(For PNP, polarity is 

PW=soµs,Dui;y r;ycle~ I 
500IFJ I = - 500182 =I:,~= ,SA 

re,er,ed.) ~ 

]~P. INPUT 

t 
SO[ 

J, ~~-u-c~-.~-a---4 

Vee• 20v :~ 
806 

( 1. 5) 3.0 
( 1. 7) 1.8 

Case Outline 2010A 
(unH:mm) 

~,s.1--r--14.ol 

rm Jc to.>: u 

us 
us 

2.7 

-r--r-~ I 

I 

".}g:+:cJ ! L. E: Emitter 
J..- ~ c: Collector 

~ JED~-~ :8·:~=;-~ B: Base 

EIAJ SC-46 

201~5MY, TS No. 926-1/3 
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< From top 
-5-0mA 

I -10 
u 

-4.smA-
1 

-4. ClnA ! H 

..., -8 

"' Q) 

~ -6 ~_J:_::~~t;::::+:::.--r--..:::.~::----t::J:-~ 
u 
... t -4 t----+---1"'---l.-+-+---r~c.:--i-;1 

~ -2 f----+--fl't- -+- i -Lj__ 

< 
I 

0 .___.. _ _.__!..-_.... _ _._[_R_=~o_..____.. _ _.___. 
0 -0-5 -1.0 -1.5 -2.0 -2.5 -3-0 -3.5 -4.0 -4.5 -5.0 
Collector to Emitter Voltage,VCE - V 

Ic - VsE 
-12 .------------------~ 

u -10 f-----t---+--+--·-t-------+--·--~---1~ 
H 
..., 
~ -8 
... ... 
8 -6 >------+--+---+-

... 
0 

..., - 4 f----+--+---t---
C) 
Q) 
.-j 
.-j 
0 -2 <-----+---+---l#--+--+s--f----++---+---1 
u 

0 '-----'~"""---L~-'-'::.......J._~"----'-__L-~ 
-0.4 -0.6 -0.8 -1-0 -1-2 -1.4 -1-6 -1.8 -2.0 -2.2 

Base to Emitter Voltage,VBE - V 

h FE - IC 

~--+----+--;--+--+-+- --+ -+---+--+---+--1 

l 1CQ_r.-,1~_-o~.1-~2,__3,__~s,_,~_-1~0-~--------k-_1-o----. 

Collector Current,Ic - A 

"'> VcE(sat) - Ic 
-~ I - 100 ---,---~F-'-<'--'~--T'--2-S-B.S_S_2 __ ~ 

~ ?>-----+--+-··--+--+--+---+----+- le/ I B = 500 

a ~ I 
~ VJ Jf---t---+----t--+---1 ---

CJ) ~ 2t---+--+--+--+--+----+---+--+---+---+---1 

<-.> .3 ; -10 1---+---+--+--+-+---+--+-+-+--+----t 

~~ 
El..., 

I.ii rl 
0 

o> ..., 
... 
0 ..., 
'-' 
Q) 

rl 
.-j 

0 
u 

-1.0 

c---t--+-T_a_=+--T4-0-+0-C--+---+-----+k:;;i-_,~--++-----

7 

5 2:'LC -
J 2 -01 3 5 7 -1.0 2 5 -10 2 

Collector Current,Ic - A 

14 

< 
12 

u 
H~ 10 ..., 
"' Q) 8 ... ... 
;J 
u 6 

From top 2SD I I 92 

5. OmA lt~-1=:t::::t::=t:=t=3:::""'=i 4 · 5mA T t-::::::t-== 
4. OmA I ~:r:::::....+-+-::t=--1::! 
3-5mA Ii.~ 
3.QmA ~ 
2.5mA t::::.·::j:.:::~2~-~0~m~A,;;=~~t""-, 

I ~' 1-5mA l 
._, I 1-0mA 

t 4 f----+--1 ... r--+--t---+--+=J---+----t---t 

;i; ~_j_/,J,j-l, :::::l==l==+=O+:· 5=m=A~+=+==1 
3 2 1 IgJO 

0 ~ ....... ~~--t~-+-~~~-~-~~--
0 o.s 1.0 1.5 2.0 2.5 3-0 3.5 4-0 4.5 5.0 
Collector to Emitter Voltage,VcE - V 

I c - VgE 
12 .-------.----~-~------~ 

< 
I 10 
u 

H 

~ 8 
Q) ... a 6 
u 
... 
.3 4 >------+--+-~ 
C) 
Q) 
rl 
rl 2 
0 
u 

2801192 
Vc~=2V 

0 ~~~~-~-+-~~~-~-~---
0. 4 o.6 o s 1.0 1.2 1.4 1.6 1.s 2.0 

Base to Emitter Voltage,VBE 

h FE • IC 

2.2 2.4 

- v 

l 100 5 7 0.1 3 1.0 2 3 5 7 10 

Collector Current,Ic - A 

-~ ~ 100 .----,-,---,v_c,E~(,s_a t~)'---1-_1,c---,-----, 
~ 7r----+---+,--+--+--+----+-t- 280 I 192 a ~ 5 I l Ic/Is=500 

~ ~ Jr- --i- t--t---t----r-- -+--- _,J__,_r-__, 
u 2 I , 

~:~10 I l 
..., bO 
·rl ro 
El..., 

I.ii .-j 
0 

0 :>­..., 
... 
0 ..., 
'-' 
Q) 
rl 
.-j 

0 
u 

i 
1_0 >----t--+--Ta= -40'C .,.. 

25"C_ 
1o"r,--

~·~.1---,,.~3r--5~,,_11~0---..r--.----.5---.~10~---. 

Collector Current,Ic - A 

807 
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VBE(sat) - Ic 
§ I> -IOO .---.-.--.--T=-T=-=-'--i-T----:2-SB::-8-8--:2.----, 

~ I "s:~~::~:~~:~:~:~~-~~~:;-_ Ic/Ig=SOO 
s., .., 
E ~ 31---+-+---+--+--+---1-+--+-+-+--; 

~ 'i;i' 2f---+--+--+-+-+---t-+--+-+-+--l 
Ill 

s., I> 
!l ai -10 l---+-+---+--+--+---1-+--+-+-+--; 
~ ~ 71---+-+---+--+--+---I-+--+-+-+--; 
a.., s1---+-+---+--+--+---1-+--+-+---r--; 

111 ..... 
0 

0 I> .., 40°C 

-1.0 25"C 
7>---+--+--looc 

-0.1 2 3 5 7-1.0 2 -10 
Collector Current,Ic - A 

A S 0 
].---,---,--.---,----.---,--,28~8~8~82,,---, 
2bL icp~· -+---!--+---+---+-- Tc-25°C 

-10~:C:~~;;:::t:~..J----1-~:.i:.=~ 
1 Ic max :-l S S ."'- ~ 
:1---+--t-+-"""'1~~~~.i-~~-+--+--I 

~ 21--+---+--+--+--~~~~R--+'~,-+--+--I 
t -1.0 1---+--+-t-+--=-~~~~~"l;---~~d--+--1 
s.. 11---+---+--+-+--_3-"l!N~~~~~~'4k--~~!S~+-~ 8 5!---t---+----+-+---1-'~ ">'""~~-+-+-+--~ 
8 31----+-·-+-l---+---+---t~~""".+-+-+--1 
~ 21---+--+-t----+---+---+-~~~+--I 

(.) 
H 

w -0.1 !---t---t--!---l---+---1---lcs:....,_-+---< 
..... 7!---+----+--!---1---+--;---I-+-+---< 'O 51---+---t--!---l---+---l---I-+-+--< 
(.) 

1ms to 100ms: Single pulse 
2 3 s .....,. -10 2 ] ~ -100 

Collector to Emitter Voltage,VcE - V 
~;ii: PC - Ta 
~ 1 ~.---.------.---.--"'-2-8B_8_8_2_/~2-3-o-11_9__,2 .., 
"' (.) 0.""' ";! Ill ~--t.......---+- --+--+----+---+---+----< 
Ill 
·rl 
Q 

s., 
0 .., 
() 
Cl) .... ..... 
0 

(.) 

Cl) 

JO 

~ 

..... 101---~---t----+--+---+-~--+---I 
J::l 

"' :< 
0 

~ Oo'--~~L,---!~~-..,!,~.----.!.--100~-1..l.--,+:-i~ 
Ambient Temperature,Ta 

808 

VBE(sat) - Ic 
~ ::- 100 .---..--..,----.-,'"---,~-,-.--...,2""30,,._.11"""972---. 

-~ I 71---1--+--+-+--+---t-+- Ic/ Is= 500 
_., 5t---t---+---+-+--+--t-+-
<ll ~ 
3 ~ 31---1--+---+--+--+---t-+--+-+-+--l 

~ ~ 21---1--+---+--+--+---t-+--+-+-+--; 
Cll l::l 
s., I> 10 1---1--+---+--+--+---t-+--+-+-+--l 
Cl) -
.., Cl) 71---1--+---+--+--+---t-+--+-+-+--l 
~ ~ 51---1--+---+--+--+---t-+--+-+-+--l 
s.., 

111 .... 
0 

_3 I> Ta - -40'C 

<ll l 25°C ....r--' 
Ill 1.0 E::=:!==:J:;;;:;::J.=f-+--f, 2~0~oc~"'f::::f-rf--l 
~ 7t---!---+--+-+--+--t-+--+-+-+--; 

~~.,--21--+3-+s---!.1--'1 _0---,!2-~3-5,..__1,..__1~0--,! 
Collector Current,Ic - A 

[!., s 0 
3.---,---,--,--,----.---,--,::::--,..,,,:. 

_ 21- icp ~· -+---l---+---·+---+-280 I 192 
~ T0 -25°C 

I 10 ~ -.,, 
7 Ic max"S ::::: ~~ ::--... ·· · L-

Hu St---,---+---- I ~ -.;;;:: ----j_ ~ 

i ~ ~ - ~ --+---+ 
t•.o t 4~ [~' 
::> 7 -+- ~~.."-.I 
u 5 -r·- I ""~"i:: 
s., 3 :-------- ~ .3 2 .. _ _.__--r----+-·-t---"-"1-"~H----1 

o l I ! "' Cl) ).1 l---+--+-~-+---+---1--t-++--I 
:::1 ' I --,·-+---+-4H----l 
8 5 =t _I ~-=t=·--'----+T-+----+-1-+---< 

1ms to 100ms: Single pulse 
2 3 .....,---,- 10 TT 100 

Collector to Emitter Voltage,VcE - V 



2501193 

2$8883~ 

®1036 

Uses 

2022 

Driver Applications 

NPN/PNP Epitaxial Planar 
Silicon Darlington Transistors 

• Motor drivers, printer hammer drivers, relay drivers, regulated DC power supply controllers 

Features 
High DC current gain 
Large current capacity and wide AS() 
Low saturation voltage 

( ): 2SB883 
Absolute Maximum Ratings/T a=25°C 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics/T a=25°C 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Band-width Product 
Collector to Emitter Saturation 
Voltage 
Base to Emitter Saturation Voltage 

Collector to Base Breakdown 
Voltage 
Collector to Emitter Breakdown 
Voltage 

Electrical Connection 

~SJi 
2SB883 br 

VcBo 
Vern 
VEBO 
le 
icp 
Pc 
Tj 

Tstg 

ICBO 
IEBO 
hFE 
fT 

VcE(sat) 

(-)70 
(-)60 
(-)6 

(-)15 
(-)20 

Tc=25°C 70 
150 

-55 to +150 

VcE=(-)40V, IE=O 
VEB=(-)5V, lc=O 
VcE=(-)2V, lc=(-)7A 
VcE=(-)5V, lc=(-)7A 
lc=(-)7A, IB=(-)14mA 

VBE(sat) lc=(-)7A, IB=(-)14mA 
V(BR)CBO lc=(-)5mA, IE=O 

V(BR)CEO lc=(-)50mA, RBE=00 

Case Outline 2022 
(unit: mm) 

-20.0! 

unit 
v 
v 
v 
A 
A 
w 
oc 
oc 

min typ max unit 
(-)0.1 mA 

(-)3 mA 
2000 5000 

20 MHz 
0.9 (-)1.5 v 

(-1.0) 
(-)2.0 v 

(-)70 v 

( )60 v 

B: Base 

0222 Kl, Ill No. 1036-1/3 

809 



2SD1193i/2SB883 

-20 ~----,---.-r_c_-_v_c_E ____ ~ 
from top 2SB883 
- I OmA -+--t----+--+-----+--t-----<--+----1 

<( -9mA 

},-16lillmA .. ...., 7mA .d-::;::::: 
6mA _..&:~ -

~ -12 SmA .II~ ]Jul\ 
~ ..m~ 3mA 

~ -sr---+-~l~~=+---"'~r--;;;;;;;;~; =-f.--t---r2~mA'1""=r=-1 
£ ~ 
~ 8 -41----+--~~l+---+--+----+--+--+-----+--+----l 

o.___...-.I_.__+--_... _ _._____. _ _.__~1s~=-o__.__+---' 
0 -1 -2 -3 -4 -5 

Collector to Emitter Voltage, VcE - V 

288883 
IC - VCE 

-e~~l~-~~ 

<( -7 f----+-1 --f----+---lf---+--+----+--+----+--4 

I -61----+--+---+--+----t--1---1----t--+-----j 

u I _ _j__+,,_~~[;;~~1-~o~mA~! ::t:::::=f~ ~- - 5 f- : :C,.--=-·-_._.-f-=-¥'0·:,J;Bi'::m:;'Af-_,..-t-1 
:; _ 4 f---+-1,v,........., ~=:-:t-~l.j....-+-=-~o '-"" 7":'.mAT===-=1"=1 u V-' ] Q.6mA s -3 +--- --t: o. smA-

-~ _21 --+----lJ...--~=-=~==l-=-=';o=.4=-~=,A::-:=Tt'==-;:::~ 8 f- r - --r- - Q.J~;-

-: 1-- l l 
0 -1 -2 -3 - 4 -5 

Collector to Emitter Voltage, VcE - V 

-20 ____ -,--_r~c_-_v_s_E ____ ~ 
2SB883 

- Ve~= -2V 

-0-6 -1.0 -1.4 -1.8 -2.2 -2.6 
Base to Emitter Voltage, VBE - V 

w hFE - Ic 
u.. 

J:: 

810 

2 3 5 7 -1.0 2 3 5 7 -10 
Collector Current, le - A 

2 3 

<( 
I 15 

u 

1 2 3 4 
Collector to Emitter Voltage, VcE - V 

10..--.----,--,----,--r_c~-_vrcE_..-----,...,-_~ I 1 1 2SDl 193 

~I--+~?'.__---+--; --+--+----+----+---1-----1 

1 I· CWI 

c 6 1---t--~:r==:t:~=...Q.~·j9~mA~~=F==~~ ~ ~ ~:~~~ 
u y i Q.6mA 

B 4 l 'Jl..5mA 
~ I o. 4rnA. J l 
~ 2 1---+-i'-!f'-;..; =±--==-t---+:+==--"-::::::r::f'-'--r--+-t--1 
...., ! l o. Jm,\ 

1 2 3 4 

Collector to Emitter Voltage, VcE - V 

20~--.-.,-----,-,I~c_--.-V_B,E_--.---=c=-~ 
2SD 1193 
Vcrc,=2V 

<( 16 
I 
u 

I 

O'---'--+----'-..c.--+----<--+-->------+--+----' 
0.6 1.0 1.4 1.8 2.2 2-6 

Base to Emitter Voltage, VBE - V 

w 
u.. 
J:: 

3~T-r--.--.---.-h~FE"--r--I_c,I-1-r-=2s=o~1~19~3 
C: 2f--+--+---- Ta= I 20°C -v CE= 2V 

:~.:x:oo v I 

...., ! 1...-1 25'C : ~ 
+' 7C--t-·· --+--'--71"-j -- . --+- f--------j 

~5 .LJ - ........ 
O; 3 V V1 1 lo l ~ 
u 2 L .L'1 4g_2 ~ 
g V ! 1Y 1 N \ 
~ 1CXX) f--1---t--T't----t-+>-'f-~-+--+--+---+-+-+L"--"<---'I 
~ 7>--+---J,~~~+---~T7'_....,V"--+-+---+----+---~--+---+--~ .... 

. E r/-
w ~ .LI'"-+---+--+--+--+--+---+--+-+------< 

2~--+--+---+--+--+--+--+---c 
0 
E 
E 
8 1005 7 0.1 2 7 1.0 2 3 

Collector Current, le - A 

--+--+-----< 

1() 



2SD 1193i/2SB883 

~ -100 r--.---.--.-'T--'--i-"-~~--r~~~~-~ 
23 SR883 
o Ic/r8=soo 
> 
c: 
0 

·;; 
~ 
.a -10 r--+---+--+-+-+----+--+--+--+--+----< 

"' (J) 
~ 

;!! 
.!:'. 
E 
UJ> 

~ ~-10 c=:::-::~f:::i=E~==f:~::;:~fl=j ~ m -25° 
2 i:U 120°C 

85? 3 7-1.0 2 -10 
Collector Current, le - A 

-100r--,-r-~V_B~E~(s~a_t~)_-~I~c----~ 

"'. a; 
23 
0 
> 
c: 

.g -10 f---+---+--+---+-+----+----+--+---+---+---4 
~ 
~ 
"' (J) 
~ 

~> 2 
.E I 
UJ ..::-1.0 i-----:::c:::::!::=':.1-;lt::-r==r--t-t-t-+---i 
0 "' 7r----t----t 
+-' ~ s 
Q) UJ 
~ co 
co> 5 7-1.0 2 3 5 7 -10 

Collector Current, le - A 

A S 

-10 
<l: 
I 
~ 

··' r ~ -1.0 1----+--+--+---+----P~ 

:; 
u 

c:' 
0 ·;; 

"' Q. 

-~ 

0 

B 
u 
2 
0 
u 
2 
.g :s: 
§1 
<( u 

0.. 

1ms to 1 OOms: Single Pulse 

! - -=iT=r_:-~_- -~- ----=- -
2i 3 5 7 -10 . 2 3 7 -100 

Collector to Emitter Voltage, VcE - V 

Pc - Ta 
lK)r--~-~--.----,---~-~-~-~ 

70 

60 

50 

«) 

JO 

20 

-0 

0 
1 

Ambient Temperature, Ta - °C 

10r-->--+t----+-t---+--+--+--+---t--+-+-+---< 

I-+--+- - - --+-!--!---- t--+-- -1--t---
~ -·+---+--+-+-+--+--+-~-f--f----< 

0.1 2 3 1.0 2 3 10 
Collector Current, le - A 

,100 r-r~-~~V~B=rE (~srca~t1-) --~! C-'-r----~ 
7SD I 193 

>-'·-1--+~=~~:~:--+---+--+ Ir;/ Is= 500 
I 

3t-i--t---+-i--j-~-

2 i--+-t-- t---1 ----+---+---+--+---+--f-,~f-----J 

10>--t--<----+1 ~--+-+--+--~I -+-+-+---+---! 

.E I 1oi-+-+-_120°c __;.-t--t-1 
w ~ 71-4--<--+·--+·--+-+--+--~-+--+-+--~-~ 
s ~ 51-+-+----+­
Q) UJ 
~ OJ l;c--,1--r--.!~1---1c---.1--+--;t---.1---+-A--'---.! co > 5 7 0.1 2 3 s 7 1.0 2 3 5 10 2 

Collector Current, le - A 

Collector to Emitter Voltage, VcE - V 

811 



®10188 

Uses 

2010A 

Driver Applications 

NPN/PNP Planar 
Silicon Darlington Transistors 

• Motor drivers, printer hammer drivers, relay drivers, regulated DC power supply controllers 

Features 
High DC current gain 
Large current capacity and wide ASO 
Low saturation voltage 

): 2SB884 
Absolute Maximum RatingsJT a=25°C 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 

Junction Temperature 
Storage Temperature 

Electrical Characteristics/T a=25°C 
Collector Cutoff Current 
Emitter Cutoff Current 
Common Emitter DC Current Gain 
Collector to Emitter Saturation 
Voltage 
Base to Emitter Saturation Voltage 
Gain Band-width Product 
Collector to Base Breakdown 
Voltage 
Collector to Emitter Breakdown 
Voltage 
Turn-on Time 
Storage Time 
Fall Time 

VCBO 
VcEO 
VEBO 
ic 

icp 
Pc 

Tj 

Tstg 

ICBO 
IEBO 
hFE 
VcE(sat) 

(-)110 
(-)100 

(-)6 

(-)3 

(-)5 

1.75 
Tc=25°C 30 

150 
-55 to +150 

VcB=(-)80V, IE=O 
VEB=(-)5V, Jc=O 
VcE=(-)3V, Jc=(-)1.5A 
lc=(-)1.5A, IB=(-)3mA 

VBE(sat) lc=(-)1.5A, ls=(-)3mA 
fT VcE=(-)5V, Jc=(-)1.5A 

V(BR)CBO Jc=(-)5mA, IE=O 

V(BR)CEO lc=(-)50mA, RBE=00 

ton 
Tstg 
tf 

at Specified Test Circuit 

Electrical Connection 

unit 
v 
v 
v 
A 
A 
w 
w 
oc 
oc 

min typ max 

1500 4000 

(-)0.1 
(-)3 

0.9 (-)1.5 

(-1.0) 

20 
(-)110 

(-)100 

(0.8)0.7 
(2.4)5.0 
(1.2)1.2 

(-)2.0 

unit 
mA 
mA 

v 

v 
MHz 

v 

v 

µs 
µs 
µs 

OUT Case Outline 2010A 
(unit: mm) 

INPUT 

Vee-so v 

812 

2.7 
~15.1~14.01 

llfi Jr;i;JU 
~ 

~ I I 
~UrrhCJ . k 
~ ~~- 18.0 . _, 
~ JEDEC: T0-220AB 

EIAJ SC-46 

E: Emitter 
C: Collector 
B: Base 

0222 Kl,Jll No. 1018-1/3 



2SD1194/2SB884 

\ 

' 
<( -2.S 

I 
~--

u 
- -2.0 .... -
c: 
Q) 

~ -1.5 r----t,"7--F· 

~ -1.0 ~~~f;;1~:-~;:~~~q~~~~i;;;f;;;;=1=4 
~ 
0 
u -o.s ~l't~i-~=~-1-.:-r~r--t~r=i 

-1 -2 -3 -4 -5 -6 -7 -8 -9 -10 
Collector to Emitter Voltage, Vee - V 

-B from top 
IC - VcE 

<( -7 = ~: ~~ --+---;-

I _6 -4 • OmA --+---;--+--t---+---+--+---1 
u 
.... -
c: 
t 
::> 
u 
;g 
<J 
~ 
0 
u 

<( 

I 

!::? 
...; 
c: 
t 
::> 
u 
~ 

l3 
<J 
~ 
0 
u 

-5 

-4 

-3 

-2 

-I 

0 

-4 

-3 

-2 

-1 

0 -1 :-2 -3 -4 -5 -6 -7 -8 -9 -10 
Collector to Emitter Voltage, Vee - V 

Ic - VBE 
2 B~84 
VcE= -3V 
- I : 

OL--L..~JC---'---""'--J.-.L--L__-L.. _ _L____J 

-0.4 -0.8 -t.2 -t.6, -2.0 -2.4 
Base to Emitter Voltage, VBE - V 

~ hFE - le 
.r:: 
.S-1CXXXl t-----+-~ 
"' (.!) 
.... 
c: 
t 
::> 
u 
u 
0 llXXll:7"'----l----l::;;""""'-t----t--t---t-"'~ 

~ .E 
w 

5 
E 

2:1-----1--+---+-+---+----+-+---1 

§ 1(X) ~-____,,---_____ ~----....----.! 

u -100 2 -llDl 
Collector Current, le - mA 

3.0 ,----~~-~r_c_-_1--='cc:;E-~---~ 
2SDI 194 

<C 2.5 

I 

!::? 2.0 r--+---+-
.... -
c: 

t 1.s 
::> 
u 
;g 1.0 ~-l~t:.4"=~4-'.='=e7~t=::t::J 
<J 
~ 

8 o.5 1--M--+ ·--+---+----+--

<( 

I 
u 

12345678910 
Collector to Emitter Voltage, Vee - V 

8 from top 
1 5. J11A 

!\ • .'imA 
6 4-0mA 

3-5·oA 

IC - VcE 
2SD 1194 

...,· S 3."01IA I 

~ r--r:~~~:f:::=:E::!:~==i 
::: 4 
::> 
u g 3 

<J 
~ 2 
0 
u 

<( 

I 

!::? 
.... -
c: 

t 
::> 
u 
0 u 
~ 

8 

w 
u.. 

.r:: 

c: 
0 
E 

0 .....,._.... _ _.___. _ _.__....;.~--'--..____. _ _, 
0 t 2345 678910 

Collector to Emitter ~oltage, Vee - V 

4~~-~~~-I_c-~VB~E,___~~~~~ 
2SD 1194 
V =3V 

t---t---+---<--+---+---i,---t-~ Ge: 
I I 

i---+--+---1-"u1---+'-++--++---+--+----i 

t---t-i--+-~!jjB 0~ PL<-+---+---+---< 
I E-,m -~ 71 
f---t--t-··-hf--t-----tif---r-1-1---t---+--+----i 

r---t-- - t-1--- I 11 
0 l VI ./ _ _.,,, 
o.4 o.8 1.2 1.6 2.0 2.4 

Base to Emitter Voltage, VBE - V 
hFE - IC 

§ 100 ~-__,,----k-·----~----....-----.1 u 100 2 l(XX) 

Collector Current, le - mA 
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2SD 1194/258884 

~ 
.l! 
0 
> 
c: 
0 
-~ 

a ... en 

..... _ 
2 ... 

"' al~ 
-W 

8~ 

~ 
0 
> 
c: 
0 

·;:; 

"' a 
"' en 

... · 
c: 
~ 
::J 
u 

VcE(sat) - le 
2SBBB4 
Ic/Is=soo 

-IOt----+--+---+---1--+----'-+--+--' 

7>------+---+---+----l--+----+---+----< 

Sot----+--+----+--f~-+---+----+----+ 

5 

3 
-100 

7 

3 
2 

-!(XX) 

Collector Current, le - mA 

VBE(sat) - re 
288884 
Ic/rs=soo 

0 -o. 1 .... 
tJ 

.!!! 
0 
u 

2 

-0.01 
1ms to 100ms: Single Pulse 
3 -S 7 -IO 2 3 > _100 

Collector to Emitter Voltage, Vee - V 
Pc - Ta 

~~-~-~---1-------~ c:· 2SB884/2SDI 194 

"l :~~- ----+---1--_~ --·-+--+-----! 

:~ " ---t 
o 25f------ --~.,,,. I j 20 ~ ,.,,,@ --+---+--+-----! 

0 ! ~6>~1' 

~ ~: i b'f 
~I - ~ 
< ~5 'b.. 

0 0~-~20=---4~0--~.,,_____,~,.___,,oo _ __,_,20 __ 140,..._...__.,~ 

Ambient Temperature, Ta - °C 

814 

~ 
"' ... 
0 
> 
c: 
0 
;::; 
:! a 
"' en 
..... 

2·--~-~V~c~E(~s~a~t~J_-_rc'-------
2so 1194 
Ic/r8=soo 

IOt-----+--+---+---!--+---+--+------4 

! 2!f------+--+---+---!---+------l------.l------4 
.E I T7 
~ >1.0 Ta- -40°C __# 

:~1·~~~~~~~~~~~;:::::;~~~~~ ~ ~ sb \20°"'C~>-----+---+---+---+ 
.!!!w 8 ~ ~,~ _ __,__~--5>------*---l(XX)-+----,__-+--.L 

.,; 
Cl 

"' .... 
0 
> 
c: 
0 

·;:; 
:! 
a 

IO 

5 

3 

Collector Current. le - mA 

VsE(sat) - re 
2801194 
Ic/I8=soo 

"' en ,,_ '-----+--+--Ta- 40"C 

!> 25°C ---H 
.E I 1.0 1~0°c 
W+; I 2 ! 7f------+--+---+------l---+------l----+---I 

~ w S'-----+--+---'-----'--+----.&---+---' 
~ ~ 100 7 1(XX) 

Collector Current, le - mA 

A S 0 

2'1-----l>----+---+---+---+--+--l-__,_ _ _____, 

1ms to 100ms: Single Pulse 
0.013 5 1 IO 2 3 --S- 100 

Collector to Emitter Voltage, Vee - V 



®9278 

Uses 

2010A 

Driver Applications 

NPN/PNP Planar 
Silicon Darlington Transistors 

• Motor drivers, printer hammer drivers, relay drivers, constant voltage power supply controllers 

Features 
High DC current gain 
Large current capacity and wide ASO 
Low saturation voltage 

): 2SB885 

Absolute Maximum Ratings/T a=25°C 
Colletor to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 

Junction Temperature 
Storage Temperature 

Electrical Characteristics/T a=25°C 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

Gain Band-width Product 
Collector to Emitter Saturation 
Voltage 
Base to Emitter Saturation Voltage 
Collector to Base Breakdown 
Voltage 
Collector to Emitter Breakdown 
Voltage 
Turn-on Time 
Storage Time 
Fall Time 

VcBo 
VcEO 
VEBO 
ic 
icp 
Pc 

Tj 

Tstg 

lcBo 
IEBO 
hFE 
fT 

VcE(sat) 

(-)110 
(-)100 

(-)6 
(-)5 
(-)8 

1.75 
Tc=25°C 35 

150 
-55 to +150 

VcB=(-)80V, I E=O 
VEB=(-)5V, lc=O 
VcE=(-)3V, lc=(-)2.5A 
VcE=(-)5V, lc=(-)2.5A 
lc=H2.5A, IB=(-l5mA 

VBE(sat) lc=H2.5A, IB=(-)5mA 
V(BR)CBO lc=(-)5mA, IE=O 

V(BR)CEO lc=(-)50mA, RBE=00 

ton 
tstg 
tf 

at Specified Test Circuit 

unit 
v 
v 
v 
A 
A 
w 
w 
oc 
oc 

min typ max 
(-)0.1 
(-)3.0 

1500 4000 
20 
0.9 (-)1.5 

(-1.0) 

(-)110 

(-)100 

(0.7)0.6 
(1.3)4.8 
(1.5)1.6 

(-)2.0 

unit 
mA 
mA 

MHz 
v 

v 
v 

v 

µs 
µs 
µs 

Specified Test Circuit Electrical Connection 
(For PNP, the polarity is reversed.) 

PW=soµs,Duty Cycle;;;; 1% 
soo181 =-soor82 =rc=2A f 

INPUT 

RL 
25 

Yee• SOY 

~ Case Outline 2010A 
(unit: mm) 

t:6.3-i15. 1_,-14.01 

flPI" cl., i..JU LH..!. • 

2.7 

--r-r-UE 
I 

I 

~~:+:r=J k;= E: Emitter 
1---- 18 • 0 _j fuL C: Collector· 

~ JEDEC: T0-220AB B: Base 
EIAJ SC-46 

01521 Kl,TSlll No. 927-1/3 
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2SD11951/2SB885 

re - VeE 
-lO 2SB885 

FromtOP~+---+-~-+---+~--+---<--+----< 
<( -50mA 
I -e -45mA-t---i----t---t:;o.,.,.i,..-:::~-t::::>o-t---1 

U -40rnA--+--+--- Iii!~,...,.~ 
+J" -35mA 
~ -6 -30mA = -25mA 

(5 -20mA 
~ -4 -15mA 
B 
(.J 

..9! 8 -2t---t---t-----+--+--t----+---+----+--+--< 

Ig=O 
0 0'---'-~_~1~ ......... --~2~-'-~_3'--"'--~_4..__.___,_5 

Collector to Emitter Voltage, VcE - V 

re - VCE 
2SB885 

o.___._,,.__.__.~_.____..._..__~.___._~_.__, 

0 -1 -2 -3 -4 -5 
Collector to Emitter Voltage, VcE -V 

Ie - VflE 

B 
-2 

(.J 

..9! 
0 -1 
u 

JL 1 j 

o ......__.___LZ"""J__..._ ......... .L .......... 11___..V'-J--'-jl_-_---jt-'-------_,_j---___, 

UJ 
LL 

- 0_4 -0.8 -1-2 -\_6 -2.0 -2-4 

Base to Emitter V<;>ltage, VBE - V 

hFE - I e 
.s::: •1 l I I J 2SB885 
.§ 1o~mn--+-+---+---+-+T' = 120°C V =-3V 
'", a ~.CE 

(!) 

'"' ~---t--+::.....-r_,,,,...::.+++-+-ls°C ~ 
~ ~ ~' ~ ~Y"-+-l-----b.-'~.i.-1--+--+-+---+-+--1---4'-"'1.'--+--+-+---I 
u I_,,,. -400C ~ 
u L 1 '~ 
010002 i..-+-"' ......... ~ s ~ ~ 
·~ ~ 
UJ !-"" 
c 
0 
E lOOt---+--+--+-+-+-++--+-+--+---+---+--+-H---t 
E 
0 
u -0.1 -l.O -10 

Collector Current, le - A 

816 

<( 

I 
u 

~ 

B 
(.J 
Cl> v 
~ 2t------+--+----+--~---+---+--+---+--t 
u 

o.__._._~_.__._~_.___._r~s~=-o~.___._~_._ ...... 
0 2 4 6 8 10 

Collector to Emitter Voltage, VcE - V 

re - VeE 
From top 2SDI 195 

I 000 µ A+--+---+---+---+--t----+--+--< 
<( 900µA 
I 6 800 µA +---+---+---+---+--t----+--+---< 
u 700µA 

~OO µA r-111---:1:::::+=1=-t-::J ._.· 500µA 

~ 4 r:f~d::......-j::l--::::~~+-1~f=*~3§ ur~ 
B I _j~~~~~:i==t==f:l_4_00_~k~A:::t::~-r:=l ~ 21- ~ 3(ioµA 

8 V L2oo1µA 

<( 

I 
u 

o..__J~v.__ ....... ~..___..___...__r~J_=_o_.._~.___.___, 
o 2 ' 6 a 10 

Collector to Emitter Voltage, VcE - V 

le - VBE 
s~~~~-I~~~T~~~ 2SD 1195 

t----1---t-· - --+f~-1-----ll--V m= 3V 

-r-+---1 -~fl lfjl 
I I/ p p 

8-i qJ t--------0 t-~tt--_____,t---+----< 

1 I 1 

t--+- -+--'-'---+---H---+-1--+---+--+----< 

0 lt----+--+----#---+--f--t--t-+----+----+--< 

u o ....___,_ ___ V_l.______Z_..._1 __.V'--1 _._____.___~ 
UJ 
LL 

.s::: 

c 

0.4 2.4 

E 1001---+--+---+---+--+--++-+-+-+---+---+-+-+-+--~ 
§ ~~--+--1-~t--..,..-'-1-'---'--.t--o!--'--+---'--*--' 
u 0.1 1.0 10 

Collector Current, le - A 



2SD1195/2SB885 

•. .- VcE(sat) - Ic 

~ -'ll.0 l==!==t:=l=l=!=:t:t=::!l=::t==l= 288885 
~ 7 Ic/ 18 =500 

c 
0 

·.;::; 
~ 
i3 
"' (/) 

.,­
Cl 

~ 
0 
> 
c: 
0 

·;::; 
~ 
i3 
"' (/) 

7 • l.O 2 s 7 10 

Coll(;lctor Current, le - A 

VeE(sat) - re 
-'ll~~==~~==+=+=~tt~~~=+=+--~2~3s=s~s~5~-~ 

11--t- _ +---'-'-+-+--+---+---1-- Ic / 18 = soo 

71--+--+---+--+-+-++---l-+-+---+--+--+-l-+--1 
r----t--+--+--+--t-<-+---+-+-+--+--+--+-->-+---< 

0.1 -l.O -10 
Collector Current, le - A 

A S 0 
2 .1 288885 

-107 t--- 1 cp --+--+~-+-~--'S.:-+----<---+--Tc=25'C 

~ lt---IC max+-+:--..:i-==~t'.:::::~~"""'+1_""l-*_+--l---+----I 
~ 2r---t----1-t----t-~-"'~-+JS:~/.+--+--+--1 
c ~ ~ 
~ -1.0 1--+-+--+--+--ld("~.~~--"K.1<--+-+-~ 
~ ~r----+--+--+---t----t-'-<i':b~~-r:s.i'<+--tf-----1 

~ ~sr----t---+---r-' -t--+---t-~~~~~'b-;~!-'1.-+--~ 
~ 21----+---l-- ? ~~ :s: 
~-~l r----+--+--1-+----+--+--+-~~l,~~l-----1 
u 7't--+---+--~---4---+----+---+--+-'W----< 

s --t-+------~t---+--+---+--"""llii ___ --" 

c' 
0 

·;::; 

"' c. 
~~ 
0 

0 
t> 
~ 
0 
u 
"' 

; 1ms to 100ms: Single Pulse 
3 5 7 -10 2 3 5 7 -100 

Collector to Emitter Voltage, VcE - V 

"° 
Pc - Ta 

288885/ 280 1195 

•1----+---+---+----+--r-~--+ 35 

n-----+---·_,,.__ _ _j_--i---~1---+---+---' 30 

25 

20 

15 

~r,. 
>1---c----+---'l../"/f. l----+----+---+----' 

---. I " ~ ?~<)"' -~·---+---+----< 
>-----+----+--r ~1>+ __ ~-+---' 

~ s: 10 

~ ~ 5 
<( 0... 

00 

.,-
Cl 10. 
19 

0 

0 
> 7 

c 
0 

·;::; 

"' ~ 
"' (/) 
~ 

~ 
.E 1.0 
W> 
B1 
~ -s ~ 
<.> ~ 

~w 
"OU 

7 

5 

3 

VcE(sat) - Ir v 

2801195 
Ic/18 =500 

T -a 40°C » 
S"l' 17" 

_......, 120 G 

l 

u> 0.1 3 571.0 23 5710 

.,-
Cl 

"' .... 
0 
> 
c: 
0 

·;::; 
~ 
i3 
"' (/) 
~ 
(!) 

'll.0 

3 

Collector Current, le - A 

VBE( sat) - le 
+--+--+--+-+-+-+-+---I-+--+-- 280 I I 9 5 

1--+--+--+-+-+-++--+-+-+-Ic/Is=500 

t=> .E I \.0 

w-;:;-
0 "' .... .!!! 
(!) w 
::l en 
en> 

<( 

I 

7 

5 
0.1 

2 T 
10 f- icp 

7 I 5 

1.0 10 
Collector Current, le - A 

A S 0 

2801195 
-+---+--11--+---+--+- Tc= 25 'C 

I 
31-- Ic max 

!:? 2 .... ]~~~ "J 
~ 1.011---+--+-+-+--+~~~""'~1":"~+-+-~ 
~ s~+----l----+---+---1-~~~~~~:'\1~1'"-~~~---+---< 
~ lr---+---+---+--+-----1--1-__,..'-1~1-->..~I--"-' ~---1 
~ 2'---'---+---+--'-------'-.1.-.J.>~"-U~-'-----' 
~01~-+--+---+---+-----1--+--1--~~~~ ...... ~---< 8 . ~i=t:.--. +-j__j_j_ ____ +-J_ _____ _J___j_ _ __J____J_--'I __ 

3 1ms to 100ms: Single Pulse 
2:r-:r -,-,-10 ..,, 100 

Collector to Emitter Voltage, VcE - V 

817 
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Applications 

2010A 

Driver Applications 

NPN/PNP Planar 
Silicon Darlington Transistors 

• Motor drivers, pri.nter hammer drivers, relay drivers, voltage regulators. 

Features 
High DC current gain. 
Large current capacity and wide ASO. 
Low saturation voltage. 

): 2SB886 
Absolute Maximum Ratings at Ta=25°C 

Collector to Base Voltage VCBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Allowavle Collector Dissipation Pc 

Junction Temperature 
Storage Temperature 

Tj 
Tstg 

at Ta=25°C Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

ICBO VcB=(-)80V,IE=O 
IEBO VEB=(-)5V,Ic=O 

Gain Bandwidth Product 
C-E Saturation Voltage 

B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
Turn-ON Time 

Storage Time 
Fall Time 

Test Circuit 

hFE VcE=(-)3V,Ic=(-)4A 
fT VcE:(-)5V,Ic=(-)4A 
VcE(sat) Ic=C-)4A,IB=(-)8mA 

VBE(sat) Ic=(-)4A,IB=(-)8mA 
V(BR)CBO Ic=C-)5mA,IE=0 
V(BR)CEO Ic=C-)50mA,RBE=CD 
ton At specified 

Test CircuH 

tstg n 

tr II 

(For PNP, polarity is reversed.) 
PW=soµs,Duty Cycle~ 19::? OUTPUT 
500181 = -500Is2=rc=4A 

RL 
12.5 

unit 
(-)110 v 
(-)100 v 

(-)6 v 
(-)8 A 

(-) 12 A 
1. 75 w 

40 w 
150 OC 

-40 to +150 Oc 

min typ max unit 
(-)0.1 mA 
(-)3.0 mA 

1500 4000 
20 MHz 

0.9(-)1.5 v 
(-1.0) 

(-)2.0 v 
(-)110 v 
(-)100 v 

(0.7) 0 . .6 us 

( 1 • 4) 4.8 us 
( 1. 5) 1.6 us 

2.7 

-i--i--~ I 

I 

a~ ~U:+:-CJ 'k :!l -m~18.0 _ _____J • 

E: Emitter 
C: Collector 

~ JEDEC: T0-220AB 
B: Base 

Yee• sov 2SD 1196 
.£ 

EIAJ : SC-46 

2045HY,TS No.928-1/3 
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2SD1196 /2SB886 

u-B 
H 

+> 
Q 

2! -6 

5 ~~-J~+--=6~_.;;~~:::::r:=::t::::::i 
{.) 

M -4>--+----l~--+--+--1----+--+--+---l---< 
0 

+> 
C) 
Q) 

~ -2>--+---+-+---+---+--1----+--+--+---l---< 
0 

{.) 

0 -1 -2 -3 -4 -5 

Collector to Emitter Voltage,VcE - V 

IC - VeE 
2SB886 < -& Fro~ to"J 

-2oooµA---l---+--+--+---+--+--+---1 
-1800µA 
-1600µA---l--+--+--+---l--+--+-----< 

+> ~~14~0~01µ~A~~~~~~~~~~~~ :ij 1200µA 
M IOOOµA~ 5 -4 

~ ~-:::r:::::+-8~o~o~-u0*+--t--i--I 
B Y1 600µA 
~ -2 400µA 

~ 1----+-~f,,_.r--+----+--+----+- -Joo )A-'----+----< 

0 o~~~J:~_·,~------;-2,----'-~!;~-~0..__-_4..__.___.,._5 
Collector to Emitter Voltage,VcE - V 

I e - VBE 
-a 288886 L l 1 < V CE= - 3V --l---l---11---+-l-+-++--+---I 

;o_, t 1- l 
t f_ ,lJ-----1.1--~ ~ 3 -4 1----+--+---+-1 +-t;T ,of 
M N<tJ "il__ 01---+-I -+--~ 

~-· t i 1 
{.) 01.--..1---~I:ZJ~,J~l/-'---'---J__J 

-0.4 -0.8 -1.2 ·1.6 -2.0 
Base to Emitter Yoltage,VBE -

hFE - re 

-2.4 
v 

100>---+---+--+-+-+-+---ll-----+--+--+---+-+-+---< 
7>---+---+->-+-+-+---ll-----+--+--+--+-+-+---< 

-0.1 -1.0 -10 
Collector Current,Ic - A 

I 

{.) 8 
H 

+> 
Q 

2! 6 
M 
::s 

{.) 

M 4 
0 
+> 
C) 
Q) 

r-t 
r-t 
0 

{.) 

18mA 
16mA 
14mA 
I 2mA --JJH'-+.~+--+--+---1--+--+----I 
IOmA__.-...,,.._,_--+--1----+---l---+--+---' 
Rm A 
6mA1------+--+--+----'--+--"---+----J 

o.___....___.__.. _ _._._r~s_=_o_.._~..___._ _ _.___, 
0 1 2 3 4 5 

Collector to Emitter Voltage,VcE - V 

8 
< 

{.) 

':. 6 
+> 
Q 
Q) 

re - VcE 

~ 4L--l-~~::::l-,,,J~~==1:=::±=:t:::j 
{.) 

M 

B 400µA 
~ 2 ~-l-_J~....j."""'*"=l=~::::1=::t:==t=:::l 

r-t 
r-t 
0 

{.) 

Ig=O 
0 o 1 2 3 4 5 
Collector to Emitter Voltage,VcE - V 

8 
< 

{.) 

':. 6 
+> 
Q 
Q) 
M 
M 
3 4 

M 
0 

+> 
C) 
Q) 
r-t 
r-t 
0 

{.) 

0 

Ic - VBE 

!1 
2SD I 196 
VCE=3V 

,(.) ~ I 
0 

~if1 1E/ 
,0 
0 

[..,<tJ " 
l T ' 

v r! rj 
0.4 0.8 1.2 1.6 2.0 2.4 

Base to Emitter Voltage,VBE - V 
hFE - IC 

2·~-~--J~1-\~2~0°~c=::.~-:_~-1 -2-so_1_1_%_ 
lQOOIB----+------<--+'\'.~ hr CE= 3V 

rz:i V 25'C ~ 
.s::;r... z ~ ~ 
!l 'P v ~ 
~ 21---~~--j,,.<"l--e-++---+--::_~4~0~0c~ ....... -LI 

+> 1000.~ v i-- t"- +-
:ii 7 ..... 

~ .Y 
{.) 2f;?"l"--+---+-+-+-+-+---I--+---+---+--+-+-+---< 
{.) 

A 
1001-----+---+-+--+-........ --+---+--+--+--+-'-'---< 

71---+---+-+-+-+-+---I--+---+---+-+-+-+---< 
5,L__.....___.--+_,._-4---''---+--~--'--+--4---' 
0.1 1.0 10 

Collector Current,Ic - A 
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2501196 /2SB886 

r:l> VcE(sat) - Ic 
288886 .~ I ·10.0 ..., 

cu 
i.. ..., 
::i .., 
..., Ill 
cu ~ 

Ie/Ig=SOO 

Cl) ""' 
i.. >u 3 
Q) -..., Q) 

:;: ::!' a ..., 
""' ..... 0 .s > ·1.0 

i.. 
0 

+> () s 
Q) 
..... ..... 
0 
u -0.1 

Ta==-40°C ~ 
2s·c ~ 
J_20°C 

- ~ 1.0 
Collector Current,Ic - A 

VBE(sat) - Ic 

I 

t 

. 10 

r::> 
0 

.,.. I ..., 

-10.0 2SB886 
7,,___-+---1--1--+-++--it----+-Ie/Ig=SOO 

cu~ 
i.. +> 
::i ca ..., Ill 

Sil---+---t--t-+++--il----t--+-+-+-++-+ 

cu 
Cl) ""' 
S..>r:tl 
Q) -

+> Q) .71---+-+--+-t-+-,_T_i - 4o·c 

!:: ~ 25°' i--+--a..., , ' 
""'~ 12~ B > -1.0 1--+--+-+-t,_.........,..,_.-=:...-+-+--Hrt-1---1 
Q)~ 
Ill 71----+---+--+-+-++--t--+--+-+-+-t-t-_, 
~ 5,. __ -i<-__ --!-+-'-.l-~1---+--..,;.--1_.,....._.. ....... 

-0.1 -1.0 2 3 5 -10 
Collector. Current,Ic - A 

A S 0 
z..--~i-op--r-..,.-~--..--~-~-2-S_B_88-6~ 

< -10 l=::+::=:js::j~~J"-.~~"""""""":b.l--f--.f-T 0=25°C 
~ le max IQ"' :i.::s; ::S: 

u 
H 31f-+--+-~~~~~~~<f-~~~t--if-l~--i 

?l--t---l--+---+---~-.... .-1-~~~ifil--+-l----1 
~ ~ ~ 
t -1.0,~==~==:=:==:====~:::~~;:::=:rs::::s~:==~==~ G Sil--+--+--t--+--1---+-''ft<--+--\I--+---+ 
i.. ]'l--+----+---+---+------!----!l-~---~-1'..+..:::s:...+-----< 
0 2·1--+--+--t--+--1---+--+'tt<I-""'""---; 

~ -0.1 t---+--+--t----r--1----r---r--t~~--....-----1 ..... ~ ..... 
0 
u 

5"---+--+--+--+--l---+--+--+--+-----1 
31ms to 100ms: Single pulse+--+---< 22" 3 ..., -,- -10 2 T 5 7 -100 ·~ 
Collector to Emitter Voltage,VcE - V 

- Pc - Ta 
s::o ~ 50..---..---..---r-"-,~'-----,------. 
..; - 2SB886/2SDI 196 

~ I I I I i ~ AOl-------1-X-¢ - i--1 -11------1 

A 30·1--+-----1---~;r'-'./'¢,r +--+-+--t-' 
8 ~ I I 

~ 201------1--+--+ ~(\l~l' J _ J_il -
8 .r~.f I 

Q) ..... 
'1a 
~ ..... ..... ...:· 

10 1-----i---+-

20 40 60 100 120 
Ambient Temperature,Ta 

820 

§> VCE(sat) - Ic 
2SDI 196 •.-! I 10.0 ..., 

cu ~ 
i.. +> 
::i as 
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<U 

7 Ie/Ig=500 

5 

Cl) ""' 
S..>u 3 
Q) -+> Q) 

:;: ~ 
a+> 
l'l ..-1 

2 I 

0 g. 
+> 1.0 T ==-40C If 
i.. 
0 

+> 
() 
Q) 

..... ..... 
0 
u 

7 

5 

:J 
0.1 

a 
~ 

2s·c ~ 
1'2Q. c 

5 1.0 10 
Collector Current,Ic· - A 

VBE(sat) - IC 
i:: > 10.o..---~---.---.~-r+-,r'--..,.--,2"'s""o-=-1 '""'19'"'<6~--. 

.~ , 1----r--___,.___,.__,__;--r---;---r- re/r8 =soo 
+> 
OI ~ 
S.. +> Sit----+---t--t-+++-1----t--t-t-+-++-+ 
E ~ 
cu 

Cl) ~ 31----r-----1"---T-+-;--r---;---r----r-r--r-i-;---; 
S..> 
Q) -

~ ~ •t----+--+-+-+--r+- Ta -- 40 ·c 
·a~ =h 
l'l..-1 ~ 
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B > 1.o t---t-::::±:::1::::f;#--1""""~==--tr_t-tlTH 
~ i----r-
~ 

0.1 5 7 1.0 2 3 5 7 10 
Collector Current,Ic - A 

A S 0 
7.---,----..-~~--..---.-.------. 

i£E. 2SD 1196 
< 10 t=::i:=+:=$;~;::s;;;;::P..,+-.J--Ta=2s·c 

~,,,~ ::s 
~ re max-H~'"°'~~----"'~~c"t--1'---t----t-+---+ 

Hu J11--t----+---+'IC£::_,,~"1.'1:-.;_-=s;::--'-~IA-+I \->a~ II-+--+------+ 
..., 2,1--+--+--+-rr~~~~~~~~~-~-->t--+-+------+ 
~ 1.0 r-r----t--r--r----r--~---~~:-1~-"'tj---t--- ~ i.. 7>--+--+--t--+--+---t"'~~~<'<t---1'C'l.-t-~ 
8 51----t-----t----t-~t--r-+--'_:s'<'<i'lb,.'..,.--t-~-Tt--­
i.. 3t-+--+--+-+----+---t-;~¥t-~--+-­
o 2't--+--+--+--+--t--+---t-'l~.-t----t 

~ 0.1 1--1--+---+--+--+---I--+--+~-""\...,._ __ 
..... 7i-----+----+--+---+--+---r--;---r----'--...--­
~ 51--t-- -+---+-l----+----+--1--r--t--""1 
0 31ms to 100ms: Single pulser--r-----, 

3 5710 2 3 57100 2 

Collector to Emitter Voltage,VcE - V 
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Uses 

2022 

Driver Applications 

NPN/PNP Planar 
Silicon Darlington Transistors 

• Motor drivers, printer hammer drivers, relay drivers, constant voltage power supply controllers 

Features 
High DC current gain 
Large current capacity and wide ASO 
Low saturation voltage 

( ): 2SB887 
Absolute Maximum Ratings/T a=25QC 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics/T a=25QC 

Collector Cutoff Current 
Emitter Cutoff Current 
Common Emitter DC Current Gain 
Gain Band-width Product 
Collector to Emitter Saturation 
Voltage 

Base to Emitter Saturation Voltage 
Collector to Base Breakdown 

Voltage 
Collector to Emitter Breakdown 

Voltage 

VcBo 
VcEO 
VEBQ 
le 
icp 
Pc 
Tj 

Tstg 

ICBO 
IEBO 
hFE 
tr 
VcE(sat) 

Tc=25°C 

(-)110 
(-)100 

(-)6 

{-)10 
(-)15 

70 
150 

-55 to +160 

VcB=(-)BOV, IE=O 
VEB=(-)5V, lc=O 
VcE=(-)3V, lc=(-)5A 
VcE=(-)5V' lc=(-)5A 
lc=(-)5A, IB=(-)10mA 

VBE(sat) lc=(-)5A, IB=(-)10mA 
V(BR)CBO lc=(-)5mA, IE=O 

V(BR)CEO lc=(-)50mA, RBE=00 

Case Outline 2022 
(unit: mm) 

unit 
v 
v 
v 
A 
A 
w 
QC 
QC 

min 

1500 

(-)110 

(-)100 

typ max 
(-)0.1 
(-)3.0 

4000 
20 

(-1.0)(-)1.5 

0.9 
(-)2.0 

E: Erni tter 
c: Collector 
B: Base 

unit 
mA 
mA 

MHz 
v 

v 
v 

v 

D1521Kl,TSl11No. 1079-1/1 
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2006A 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

High Current Switching Applications 

®9308 

APPLICATIONS 

• Power supplies, relay drivers, lamp drivers, and automotive wiring 

FEATURES 

FBET and MBIT processed (Original process of SANYO) 

Low saturation voltage 

Large current capacity and wide A50 

Values for 25B892 shown in ( 

ABSOLUTE MAXIMUM RATINGS/Ta=25QC 

Collector to base voltage 

Collector to emitter voltage 

Emitter to base voltage 

Collector current 

Peak collector current 

Allowable collector dissipation 

Junction temperature 

Storage ambient temperature 

Vcso 
VCEO 

VEBO 

le 

icp 

Pc 

Ti 
T stg 

E LE CTR ICAL CHARACTER ISTICS/Ta=25QC 

Collector cut-off current lcBO 

Emitter cut-off current I EBO 

DC current gain hFE( 1) * 

hFE(2) 

Gain bandwidth product fT 

Output capacitance 

Collector-emitter saturation voltage VCE(sat) 

Base-emitter saturation voltage V BE(sat) 

Collector-base breakdown voltage V(BR)CBO 

Collector-emitter breakdown voltage V(BR)CEO 

Emitter-base breakdown voltage V(BR)EBO 

(-)60 

(-)50 

(-)6 

(-)2 

(-)4 

150 

-55-+150 

VcB=(-)50V, IE=O 

VEB=(-)4V, lc=O 

VcE=(-)2V, lc=(-)100mA 

VcE=(-)2V, lc=(-)1.5A 

VcE=(-)10V, lc=(-)50mA 

VcB=(-)10V, f=1MHz 

lc=(-)1A, IB=(-)50mA 

lc=(-)1A, IB=(-)50mA 

lc=(-)10µA, IE=O 

lc=(-)1mA, RBE=OO 

IE=(-)10µA, lc=O 

• 25B892 and 2501207 are graded as follows by hFE at 100mA: 

100 R 200 140 s 280 200 T 400 I 280 u 560 I 
Case outline 2006A 
(unit: mm) 

unit 

v 
v 
v 
A 

A 

w 
QC 

QC 

min typ max 

(-)0.1 

(-)0.1 

100 560 

40 

150 

12 

(22) 

0.15 0.4 

(-0.3) (-0.7) 

(-)0.9 (-)1.2 

(-)60 

(-)50 

(-)6 

unit 

µA 

µA 

MHz 

pF 

pF 

v 
v 
v 
v 
v 
v 

ElAJ: SC-51 B: Base 
SANYO:MP 

822 

C: Collector 
E: Emitter 

3145KI/No.930-l/3 
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() 
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..c 
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c 
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() 

(.) 
0 

-600 

-•OO 

-200 

0 
0 

1000 

!()() 

10 
-10 

2501207 /2SB892 

IC - VcE 

-2ciA 

I 
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2010A 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

High Current Switching Applications 

(f)990A 

APPLICATIONS 

• Suitable for relay drivers, high-speed inverters, converters, and other general large-current switching applications 

FEATURES 

Low collector-emitter saturation voltage: VCE(sat((-)0.5V(PNP), 0.4V(NPN) max. 

Large current capacity 

Values for 2SB903 shown in ( 

ABSOLUTE MAXIMUM RATINGS/Ta=25°C 

Collector to base voltage V CBO 

Collector to emitter voltage V CEO 

Emitter to base voltage V EBO 

Collector current I c 

Peak collector current 

Allowable collector dissipation 

Junction temperature 

Stor~ge ambient temperature 

(-)60 

(-)30 

(-)6 

(-)12 

(-)20 

1.75 

Tc=25°C 35 

150 

-55--+150 

unit 

v 
v 
v 
A 

A 

w 
w 
oc 

oc 

ELECTRICAL. CHARACTERISTICS/Ta=25°C min typ max unit 

Collector cut-off current lcBO 

Emitter cut-off current I EBO 

DC current gain hFE(1)* 

hFE(2) 

Gain bandwidth product fT 

Collector-emitter saturation voltage V CE(sat) 

VcB=(-)40V, IE=O 

VEB=(-)4V, lc=O 

VccH2V, lc=(-)1A 

VcE=(-)2V, lc=(-)6A 

VcE=(-)5V, lc=(-)1A 

lc=(-)5A, IB=(-)0.25A 

(-)0.1 mA 

(-)0.1 mA 

70* 280* 

30 

120 MHz 

(-0.5) v 
0.4 v 

Collector-base breakdown voltage V(BR)CBO lc=(-)1mA, IE=O (-)60 v 
Collector-emitter breakdown voltage V(BR)CEO lc=(-)1mA, RBE== (-)30 

Emitter-base breakdown voltage V(BR)EBO IE=(-)1mA, lc=O (-)6 

Turn-on time 

Storage time 

Fall time 

at the appointed circuit 

at the appointed circuit 

at the appointed circuit 

(0.1)0.2 

(0.3)0.5 

0.03 

* 2SB903 and 2SD1212 are graded as follows by hFE at 1A: 

I 70 Q 140 I 100 R 200 140 s 280 

Switching time measurement circuit 

P'W = 20us __!13_1__ Jl DC= 2.S°I, 

INPUT 

Case outline 2010A 
(unit: mm) 

~··i3"11s.1--r-1•.01 
~ I ~ 
"' E "' si c ~ 
L 3. 0 1.3 lQ..fi. 8 N 

v 
v 
µs 

µs 

µs 

2.7 

[f 
~Il:+:CJ I k 

~i ~18.0~ . 

E: Emitter 
C: Collector 

-W 10V ~ JEDEC: T0-220AB 
B: Base 

IOia I= - 1ora2=Ic=SA EIAJ SC-46 

3075KI/No.990-l/3 
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2SD1212/2SB903 
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2022 
NPN/PNP Epitaxial Planar 

Silicon Transistors 

High Current Switching Applications 

®1022 

Use 
• Large current switching of relay drivers, high-speed inverters, converters 

Features 

( 

Low collector-to-emitter saturation voltage: VCE(sat)=-0.5V(PNP), 0.4(NPN) max. 
Large current capacity 

): 2SB904 
Absolute Maximum Ratings/T a=25°C 

Collector to Base Voltage VcBo (-)60 

Collector to Emitter Voltage VcEO (-)30 
Emitter to Base Voltage VEBO (-)6 

Collector Current ic (-)20 

Peak Collector Current icp (-)30 

Collector Dissipation Pc Ta=25°C 2.5 
Tc=25°C 60 

Junction Temperature Tj 150 
Storage Temperature Tstg -55 to +150 

Electrieal Characteristics/T 8=25°C 
Collector Cutoff Current icBo VcB=(-)40V, IE=O 
Emitter Cutoff Current IEBO VEB=(-)4V, ic=o 
Common emitter DC Current Gain hFE(1) VcE=(-)2V, lc=(-)1A 

hFE(2) VcE=(-)2V, lc=(-)10A 
Collector to Emitter Saturation VcE(satl lc=(-)BA, IB=(-)0.4A 
Voltage 
Gain Band-width Product fT VcE=(-)5V, ic=(-)1A 
Collector to Base Breakdown V(BR)CBO lc=(-)1mA, IE=O 
Voltage 
Collector to Emitter Breakdown V(BR)CEO lc=(-)1mA, RBE=00 

Voltage 
Emitter to Base Breakdown Voltage V(BR)EBO IE=(-)1mA, lc=o 
Turn-on Time ton at Specified Test Circuit 
Storage Time tstg 
Fall Time tf 

*The 2S8904/2SD1213 are classified as follows according to hFE at 1A. 

I 70 Q 140 I 100 R ·200 I 140 s 280 I 
Case Outline 2022 

unit 
v 
v 
v 
A 
A 
w 
w 
oc 
oc 

min typ max unit 
(-)0.1 mA 
(-)0.1 mA 

70* 280* 
30 

(-0.25) (-0.5) v 
0.2 0.4 
120 MHz 

(-)60 v 

(-)30 v 

(-)6 v 
300 ns 

(300)600 ns 
20 ns 

Switching Time Test Circuit (For PNP, the polarity 
is reversed) (unit: mm) SANYO: T03PB 

PW~20\5 ~ 
Jl DC~ I °I, R9 

JNPVT 

50 

-SV 

20Ig1 = -20IB2 =Ic= I OA 

828 

RL 
1 

lOV E: Emitter 
C: Collector 
B: Base 

01521KI,TS111 No. 1022-1 /3 
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Collector Current, le - A 

-IOO.---~-~~-A~S--.0_.-----r-------. I 288904 
Si-- -

<I: 3 l cp -~--+----+---+ 
1 2 Ic max ~~~<S> 
~-10>----t''----+--+-4i;;;._::~~p~~~~:.s_:---t-+---l 
t:' 5>--+----+----+----+- OQ\L\._~ 

~-1~ ~~ 
g C'<~ 
~ l ~--....:~~~-~ 

8 2 Tc=25°C ~ 
-0.1 1ms to 100ms: Single Pu1e 

-1 T T T 7 -10 
Collector to Emitter Voltage, Vee - V 

> ·Pc - Ta 
> ~.---.---.----.-------'--,---,----,----,----. 
I 

:r~i---""""-t-----1---t--+---+--+--i 
c "- I 

.Q 50 'h. 

i 40C----f-~;; 
5 JOt---- - - ---t- -~~ ... ---+-----+--------< u ~ 
m . l - ~ 8 20 I "' t--

~ 10 ~ 
~ "'-. 
.Q o J,--.-.!:-----!:----+---.!.-----d~--d:-~I~ "--=> <( 0 20 40 ~ -ea 111() 120 140 160 

Ambient Temperature, Ta - °C 

830 

VBE - le 
~ IOO .. 

J:: 
0 

1 2SD!213 
Ic/18=20 

> 
c: 
0 

-~ 
::l 

~ ... 
m 
i::> 

0 E I 
w-

l 
2 

10 

l 
2 

1 

l 
2 

... 
0 .. ... ~ 
mw 
gj IXI 

IXl>0-1 
0.01 

H 

0-1 1 10 : 
Collector Current, le - A 

A S 0 
100.---~---,--~-,------,----,---,--------, I I 2SD1213 

<I: ~t::!. icp -+--+--+--t-+---+--+----1 

1 2 Ic max ~~o~<S> --+-+-----1 
~ 10 1---r------+--+-""""---f"s...-~+:>.l\ll\-"c--t--t----i 
i St--+--+--+---+-~ 
~ l ~-\J\.~ 
:; 2 &_,,Q, '-.\..""'l 
~ v~ 
~ Si-+----+-+--+--+---+-~--'~-"\._-'<'l"\._:-1--___, 
~ lt--+----+--t--t--+---1--r~~~:'lt---------t 
0 2 0 ~ 
u 1 Tc=25 C 

O- 1ms to 100ms: Single Pulse 

1 --z3-,f 10 J 

Collector to Emitter Voltage, Vee - V 



2022 

Driver Applications 

NPN/PNP Epitaxial Planar 
Silicon Darlington Transistors 

Use : Motor drivers, printer hammer drivers, relay drivers, regulated DC power 
supply controllers. 

Features a. High DC current gain 
b. Large current capacity and wide ASO 
c. Low saturation voltage 

( ) : 2SB912 
Absolute Haximla Ratings at Ta=25°C 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 

Junction Temperature 
Storage Temperature 

VCBO 
VCEO 
VEBO 
Ic 
icp 
Pc 

Tj 
Tstg 

at Ta=25°c 

Tc=.:::::>°C 

-55 t9 

unit 
(-)70 v 
(-)60 v 
(-)6 v 

(-) 10 A 
(-)15 A 

2.5 w 
60 w 

150 OC 
+150 OC 

min typ max Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

IcBO VcB=(-)40V,IE=O (-)0.1 

Gain Band-width Product 
Collector to Emitter 
Saturation Voltage 
Base to Emitter Satura­
tion Voltage 

IEBO VEB=(-)5V,Ic=0 
hFE VcE=(-)2V,Ic=(-)5A 
fT VcE=(-)5V,Ic=(-)5A 
VCE(sat) Ic=(-)5A,IB=(-)10mA 

VBE(sat) Ic=(-)5A,IB=(-)10mA 

v(BR)CBO Ic=C-)5mA,IE=0 

v(BR)CEO Ic=(-)50mA,RBE=OO 

2000 

(-)70 

(-)60 

(-)3.0 
5000 

20 
0.9(-)1.5 

(-1.0) 
(-)2.0 

Collector to Base 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage 
Turn-on Time t 0 n at Specified Test Circuit (0.5)0.6 

tstg " (1.5)3.0 Storage Time 
Fall Time tr n (1.7)1.8 

Speci~ied Test Circuit Equivalent 
(For PNP, the polarity is Circuit 

reversed.) fiJ 
PW==soµs,Duty Cycle;;; I I -11 
500Ig1==-so0Ig2==Ic==SA /J ~ dJ 
"~' "' I ~ ~ ""'·:· ~ , 

Case Outline 2022 
(unit:mm) 

SANYO:T03PB 

unit 
mA 
mA 

MHz 

v 

v 

v 

v 

us 
us 
us 

~ ·~-.. ~: ~·· ~ :h: l] ~ lJctd:tt' j______J==t,h£~ 
E: Emitter 
c: Collector 
B: Base 

"'I 

0193KI,TS No.1028-1/3 
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2SD1229 I 2SB912 

re - VcE 
-l2 from top Pulse 

I -5.CJnA 
<( ~10 -4.5mA -+-1-----:::1-,.......,~-t-=o;;f--t"""'"l" 
I 

.Y-e 
'""' 
~ -sl.-~=='+J~~j::::::b=~~\:::t::t=:J 
:> u 
g -4 f---t--IV--+---+-- -o.5mA 
u 
~· 

8 -2f---t---11+---+---+--f---+--+----+--+--+ 

o..__ ....... .._...____..~_._~~I~B-=_o~,___._~...____, 
0 -1 -2 -3 -4 -5 

Collector to Emitter Voltage, VcE - V 

-12 ~--~~-I-=c~--VB:;...:E"-------~ 
2SB912 

h FE - IC 

c 
0 

j 1 E 
E 
0 
u 

~ 
~ 
0 
> 
c 
0 

·;::; 
~ 
i! 
"' en 

100 

-100 

-10 

5 -0.1 , -1.0 2 
Collector Current, le - A 

VcElsatl - le 

-10 --r 

7 
5 

2SB912 
'f---+----+--f--f-~1---+----+- Ic/ lf3 =0 500 

t---+-~-+-+J-+-~~--41-+l-t-----3 

2 
I t- I ! 

71---1--+----+--+--+---+---l--1--1--t--
$ 5 -+---+--+-
..., 
.E 2f---+----+--+-+--1--f--+--+-+,_j_<->------1 

~ ~ -1 t=t:t:T:a;i:=~-;1;1 ~4ioo:::c==;;~l~~-~k:::r:~tt=:j 
£ ';;; 2:i i---
~ ~ 1' 2rc1---•--+--+-+__,,__-+ 
8 > -0.1 ° 1 -LO '> -"O 

Collector Current, le - A 

832 

<( 12 

I 
(.)10 

2SD 1229 

--

1 2 3 4 5 
Collector to Emitter Voltage, VcE - V 

IC - VsE 
11 ~P-u-1-se~~~--"~-".=-~~-2-s-0~12-2~9 

VcE=2V 
<( 10 f---+--+----+-+---lt--+l-e-+--1----'---l--l 
I 
u 
- 8 ,_____,________,_ --+--•_,---+--1----1-11---1----1------1 ...,· 
c 
~ 
:; 6 
u 

g 4 f-----+---------'f---

~ 
0 

+ 
u 2 f---+----+----+---1----1'---+--l---~-l----l---I 

O'----'-~'---'-~-"""'--'~.a_-'---'---'--' 
o.4 o.6 o.& 1.0 1.2 1.4 _ 1.6 u 2.0 22 2.4 

Base to Emitter Voltage, VsE - V 

~ hFE - le 
.s:: s~~-~~-.,...c.,"--~~~-~2S-D~i2-2~9 

-~· ~ Pulse -'---'---'--1---LJ---"--r--+I--'-vrn=2V 
<.!l 2f--l-t---,__,__--1__,__ T = 1 120°c----"~---'---' 

c"IClOOo a -
~ 7 ~....-1 2k-+1'-..·"d---t---4 
:; s~-l----+------.jr71------J..L_L-\-J----h.~~~~ri1'l'r-l----I 
U ' V I vt' 'N.I 

g ~ / Ll T 4d°C--t--+-+----1 
~ ~ vr I ---1 ~N. 
~ l<XX)-+-+-..<!---+---+__..~~-+--+---+l""-_,.,, _ _. 

·E 1 Z 1--_zfL -+---+---+----+---1---1----1 

~ ~1 Vi 
~ . V I --+-i' ----i'__,___,__--1--l---1---l-._J__--J 

E 1 1 j j 
8 100 ~7 0-1 2 3 5 7 LO 2 

Collector Current, le - A 

VcE(sat) - IC 

"fO --r 

2801229 ~ 100 
~ 
0 

7 re/ rs=soo 5 
> 
c 
0 

·;::; 
~ 
i! 10 

"' en 

~ -
B ~ 
~£ 

3 

2 

7t=±-+:-~F . , 5 f- -j-1---- -
I 

i I --+---i--+-
2 1 . + i ' 

I Ta= -40°C --7 25°C 
,:zrc 

oU u> o.1 
, -,- 'J 

1.0 10 
Collector Current, le - A 

--



2S Dl 229 I 2SB912 

VBE(sat) - Ic 

~ 
-100 

7 •1---+---+---1--1--11---l--+- 2 SB 91 2 
•>---+---+---1--1--11---1---1--Ic/18=500 "' ... 5 0 

> 3 
c: 
0 2 

·;:; 
~ 
~ -10 

"' 7 
CJ) 
~ 5 
Q) 

t::> 3 .E I 
w ? 

2 >-----+---+- T 40'C 

8 "' 
Q) ~-1 
"' al m> 

7 

25C _..i--+-
120 c 

5 
-0.1 ...,. -1.0 1) 10 

Collector Current, le - A 

~ -1.: -~~ '\: 
::I 7 "~"' ' 
~ 5 -~ ~-lS.-+---
t> ~ --~-~~~--1 
~-0.1 ~ 
u ~-te--+--+--+--1--------1---1---+-'--L---' 

Sf-----t----+--+--1--------1---+---+--L-l.__J 

c: 
0 

·;:; 

"' c. 
:~ 
Cl 

s 

! lms to 100ms: Single Pulse 
"1" , ...,. -10 2 ,. -100 

Collector to Emitter Voltage, VcE - V 

~.----,.----..---~-P~c~--T~a~~~~~~ 
2SB912/2SD 1229 

~ 40 ~~-
'l'e 

0 .... ~<!> 
u 1---1---1----1---11~-..:~-ts.--I----+---~ 
Q) '".f 
{l ~ lO >-----<--+---+---+---'l'Z-"---..;:----'-----1----J 

~ I "' 

~k' ~ 
O'-----'-~--'---__J'-----'-~..L-----'~-1'~-

0 "' eo 120 1&0 
Ambient Temperature, Ta - °C 

Q)­

"' l9 
0 
> 
c: 
0 

·;:; 
~ 
~ 

"' CJ) 

100..------.~.--~V_BTE~(sra~t~)~--I~cr--~~~~ 
7.,___,___,.___,__,__, __ 1----1-- 2SD 1229 

5l--+--+---1--1--1---1-J---Ic/Is=500 

0.1 5 1.0 y .. 10 
Collector Current, le - A 

1 ms to 1 OOms: Single Pulse 
3 5 7 10 2 3 m 

Collector to Emitter Voltage, VcE - V 

833 



2022 

Driver Applications 

®1034 

NPN/PNP Epitaxial Planar 
Silicon Darlington Transistors 

Use : Motor drivers, printer hammer drivers, relay drivers, regulated DC power 
supply controllers. 

Features : a. High DC current gain 
b. Large current capacity and wide ASO 
c. Low saturation voltage 

( ):2SB913 
Absolute Haxilllul Ratings at Ta=25°C 

Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 

(-)110 
(-) 100 

(-)6 
(-)8 

(-) 12 
2.5 Collector Dissipation Pc 

Tc=25°C 60 

unit 
v 
v 
v 
A 
A 
w 
w 

Junction Temperature 
Storage Temperature 

Tj 
Tstg 

150 
-55 to +150 

OC 
OC 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current IcBO VcB=(-)80V,IE=O 
Emitter Cutoff Current IEBO VEB=(-)5V,Ic=0 
DC Current Gain hFE VcE=(-)3V,Ic=C-)4A 
Gain Band-width Product fT VcE=(-)5V,Ic=(-)4A 
Collector to Emitter VcE(sat) Ic=(-)4A,IB=(-)8mA 
Saturation Voltage 
Base to Emitter Satura- VBE(sat) Ic=(-)4A,IB=(-)8mA 

min unit 
mA 

typ max 
(-)0.1 

(-)3 mA 
1500 4000 

(-)110 

20 MHz 
0.9(-)1.5 v 

(-1.0) 
(-)2.0 v 

v 

v 

tion Voltage 
Collector to Base 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage 
Turn-on Time 

(-)100 

(0.7)0.6 
(1.4)4.8 

at Specified Test Circuit us 
us 
us 

Storage Time If 

Fall Time n 

834 

(1.5)1.6 

Case Outline 2022 
(unit:mm) 

SANYO: TOJPB 

0193KI,TS No.1034-1/3 



2SD1230/2SB913 

le - VeE 
•lO 2SB913 

from top -i-n~,....::;j..-oq.,.....-+""=t'--+--1 
<( -18mA 
I -8 -16mA-+-~~~==-+--~~""""f'---+--+-~ 

CJ -14mA 
-12rnA 

t:" -6 - I OnA -1.i~""""'+­., 
t: 
:l c: . " t---+-----!...,_-+-
.9 
u 
Q) 

~ ·2t---+---t-+---+--t----+--+-----<~·-+---< 
CJ I 

0 0~-~--~1--+----:_2,---~-Is~_~,..-o~--4~~~-s 
Collector to Emitter Voltage, VcE - V 

le - VeE 
-a~f-ro-m~t-o~p----~~-~-~2-S-89-1~3 

-2oooµA----1--+--+----+--+--+--+---1 
<( 

I -6 
CJ 

-1sooµA 
1 

-1600µA--+--+--+---+--+--+1 -+--i 

1::[14fO~o~µ~A~~~i~~:~~~~~~~~ J-4 ~r__j:~_g_g~~~~......i~~;;;;;J--t'~s~o~lfl_~Ai:=:::::j::::::+==1 
~ ~ -600µA 

~ -2 l-----+--1--<l"""'-'--+--1-----+-" J,o µ ~ 
..LJ 7_ -200 µA-+---+---< 

L Is o 00'"--'-"-.•1--'----'_2 _ _.___._J.__._ __ 4...__.___._s 

Collector to Emitter Voltage, VcE - V 

le - VsE 
-· 288913 

<( V CE= - 3V -+--+---11---+--l-+--++-+----i 
I I 

CJ-61---+-+---+-+---++--+-1----1....,.-+--+----1 

0"--1.-"---'---'--..._...,__..._____._ _ _.__~ 

-0.4 -o.a -1.2 -1.6 -2.0 -2.4 
Base to Emitter Voltage, VBE - V 

tf 2 . .--.--,--,--..,.,,h_F~Er--l_e.--.-~,,,..,,,,_......, 
.t: 1 1 l OJ 288913 

r:::_" t-----+--+-+' -+-+-.Ta - 12 0 c VcE = - 3V ·-= J:l- - - l ' _J_ 
l:j 7 """ 2soc·+--+N-"<-+-+-+' --i 
E 5 ~ ': N 
f J~ j,A""i T ~~ 
8 2 y I I -40°C1 

I ~ 
gl~L ~ 
-~ y~ 
~ 2·~~-----!--+--+-+-++--+---+-+-+---+-+-~ 
c 
~ 100>----+--+-+-+-++----!t----+---+--+-+-++__, 

E 7>----+--+-+-+-++----<r---+----+--+-+-++__, 

0 
CJ -0.1 2 3 5 -1.0 2 -10 

Collector Current, le - A 

'O 2SD 12301 
from top 

<( 8 20nA 
I IBnA 
U I 6mA 

14mA 
t:" 6 12mA 
~ I CinA _,_,_-+--
:> BmA 
~ 4 6mA I ------1--+--r--+--+--+--+---< 

.9 
u 
Q) 

~ 2 t----+-+-+--+-
(.) 

Is=O 
0 ~0-~~1--+----:2-~___,J!---+--4~~~s 

Collector to Emitter Voltage, VcE - V 

le - VeE 

t----+-+-+--+--+--+200µA-+-----<---+---< 

Is=O 
0 0~_......__..1_...___.2 _ _._....-,J~-'--4...__..__.s 

Collector to Emitter Voltage, VcE - V 

I e - VBE 
2SD1230 

t---+--+--+--+-+---1--tt---o--VCE=3V 
<C I I 
I 6 t----+--+--+--++--+---+-+---+--+---+-----i 
(.) 

... -
c: 
f 5 4 t----+---+-

CJ 
.... 
~ 
..!!! 2 t----+---+-

8 

0.8 1.2 1.6 2.0 2.4 
Base to Emitter Voltage, VBE - V 

w 2.--r---r-r--r-rrhF_E-.--_l_e-.----r--=-="~ 
~ I n,'20°c -4.. 2so1230 
c·lOOO 't "'° ,..- l VCE=3V 

~ P'1 ~ ?.Soc,1 t--...ii'\.:U 

... Y1·~ J.~ § ,L_ !J' 1 I _i "T ~ r -r 0 c -+-~+-+--t 
:; I/ T' : I -,;,;.;.4°,__+-i--.L_I I 

CJ z 'ii-- ~ 
g ~~ id"" 

...... 

l' l l 5 . 100 1----+--+-+-+-1+-+--+--+--+--+--+-+-+-i 

~ ~~-..,..__.__.__,~l ........ ~ __ ±...._...,.__._.__._..,_.. 
"T T 8 0.1 

' ' 
± : Z l 

10 

2~ l i 

1.0 
Collector Current, le - A 
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2SD1230/2SB913 

~ VcE satl - Ic 
j3 -IO.O 2SB913 1 g Ic/Is=SOO-t-++~t----+--+-+-t-t--tf--l 
c: 
0 

·;::; 
~ 
;:! 

3t-----+---+--+--+-+-+---+--+-·-+-+---+-o-+--i 

~ I l1 t 
~ + 17! 
·-E i :T - -40°C _.v ~ 
W >l.O r::t:tltfi~a~-~==f1'.!!ttj 2 I 1~ , ~ ........ -"!~~-+-+-+-++--! 
o "E 5 ' 120°C I1 ~ ~ r-i --+--.--,--+-+-+---< 
~w I 0 u ].___...,,._.._,.._....-i.-....,._---'--,/----.,/--.J...-,1--4--' 
U> -0.l 7 -1.0 -10 

Collector Current, le - A 

VBEJ_sat) - IC 

~ 
-10.0 2SB913 

t-----+--+-+-+-++--+--+-Ic/r8 =soo "' 7 .... 
0 
> 5 
c: 
0 

·;::; 
~ " 

;:! 

"' rJl zt---+---t--+-+-++- T;,,- 40°C 
:;; 25 °C --4-H ,_. 
t::> 1-

·E 1 ~ 
w .--1. 0 t---+--+-+-t: .... -1..=.-+--+-+-t-l-+--i 
2-:ll~ 
~ w 7t----+--+-+-+-++--t--+--+-+-+-l-+--i 

~gi s~-....---.i--+....-.....,....---'--..r--+-+-->-Y--' 
5 

:%8 
<( 8 
I 
u 
.... 
c: 
t ·1.0 
:l 
u 

2 
<.J 
~ 

=g -0.1 
u 

5 

5 

l.O •\() 

Collector Current, le - A 

A S 0 
i~ 2SB913 

::;::::; ~ ~ 
Tc=25°C 

le max 
~ ~ ~~ !'§ .A_ 

~ I'\ t 
~ o~ a ::s: 

~ 
I~ 

1ms to 100ms: Single Pulse 
2 :i 5 7 2 ] 5 -10 -100 

Collector to Emitter Voltage, VcE - V 
~ - Ta 

0 
2SB913/2SD1230 

c:' 
60 .g 

"' 0. 50 
:~ 
0 

40 

2 
<.J 
~ 311 

0 
u 
~ 20 
:!'i 

3:: "' ~ I 10 
.2 
<( u 

a.. 
00 20 40 60 8Q l(X) 120 140 1 le 

Ambient Temperature, Ta - °C 
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~- 'IO. Cl o 
l3 
0 7 
> 
c: 5 
0 

·;::; 
~ ] 

;:! 

"' rJl 
~ 

$ 
.~ 
E 1.0 
W> 
St 7 

I 

I 
i 

VcE_lsat) - Ic 
2SD 1230 
Ic/Is=soo 

rt : 
I I 
1 I r'JI I Ta- -40°C 

2s°C ~ 
sl 12o"C 

~- 10. 
Cl 

"' .... 
0 
> 
c: 
0 

·;::; 
~ 
;:! 

"' rJl 
~ 

.~> 
E I 

0 

7 

5 

5 
l.0 

, 
10 

Collector Current, le - A 

VsE satJ. - IC 
2SD 1230 

t-----+---+--+-+-+-+---t---+--Ic/I8 =soo 

2t---+-+----+--+-+-1- Ta - 40°c 
'3.:'.C ....i I-

~ 
w +:Jl.O ~=j:=t::f=ttt-1-""'=--r-1111t1 o "' I_ : £ 7t--',___ _ _,_--+-----+-+-+-+---t---+--+-+--+-f-+--i 
~ gi st-----+---+--+-+-+-+---t---+--+--+--+-H--< 

0.1 1.0 lO 
Collector Current, le - A 

A S 0 

~ 1ms to 100ms: Single Pulse 
23 ''10 <TT 100 

Collector to Emitter Voltage, VcE - V 



2010A 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

High Current Switching Applications 

(E)l0~6 

Use 

• Large current switching of relay drivers, high-speed inverters, converters 

Fearures 

Low collector-to-emitter saturation voltage: VCE(sat)=-0.5V(PNP), 0.4(NPN) max. 
Large current capacity 

): 2SB919 
Absolute Maximum Ratings/T a=25QC 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 

Junction Temperature 
Storage Temper a tu re 

ElectrU:al Characteristics/T a=25QC 
Collector Cutoff Current 
Emitter Cutoff Current 
Common Emitter DC Current Gain 

Gain Band-width Product 
Collector to Emitter Saturation 

Collector to Base Breakdown 
Voltage 
Collector to Emitter Breakdown 
Voltage 

Emitter to Base Breakdown Voltage 
Turn-on Time 
Storage Time 
Fall Time 

VcBo (-)60 

VcEo (-)30 

VEBo (-)6 

ic (-)8 

icp (-)15 

Pc Ta=25QC 1.75 
Tc=25QC 30 

Tj 15.0 

Tstg -55 to +150 

le Bo VcB=(-)40V, IE=O 

IEBO VEB=(-)4V, lc=O 
hFE(1l VcE=(-)2V, lc=(-)1A 
hFE(2) VcE=(-)2V, lc=(-)4A 

fT VcE=(-)5V, lc=(-)1A 

VcE(sat) lc=(-l3A, IB=(-)0.15A 

V(BR)CBO lc=(-)1mA, IE=O 

V(BR)CEO lc=(-)1mA, RBE=00 

V(BR)EBO IE=(-)1mA, lc=O 
ton at Specified Test Circuit 

tstg 
tf 

*The 2S8919/2SD1235 are classified as follows according to hFE at 1A. 

I 10 Q 140 I 100 R 200 I 140 s 280 

Switching Time Test Circuit (For PNP, the polarity 
is reversed) 

Case Outline 2010A 
(unit: mm) 

unit 
v 
v 
v 
A 
A 
w 
w 

QC 
QC 

min typ max unit 
(-)0.1 mA 
(-)0.1 mA 

70* 280* 
30 

120 MHz 
0.4 v 

(-0.5) 
(-)60 v 

(-)30 v 

(-)6 v 
0.1 µs 

(0.2)0.5 µs 
0.03 µs 

2.7 

INPUT 
-i-i--rn I 

' 

~15-1---i-14.0I 

Litt 05.~ 1.J u 
VBE··SV 

20Ig I= - 20182 = Ic= 4A 

~~::::Ljl L E: Emitter 
~ii.O' ___J kL C: Collector 

,.! JEDEC: T0-220AB B: Base 

EIAJ SC-46 

D1521Kl,TS111 No.1046-1/3 
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2SD1235/2SB919 

-10 
IC - VcE 

-9 

<( -8 

I -7 
~ 
.... - -6 
c 
~ -5 
:i 
u -4 

g -3 
(J 

~ -2 
0 
U -I 

OL---'-~-'-~~.....__.....__._~..__.-.....~....___, 

o -0.2 -o.4 -o.6 -o.8 -i.o -1.2 -1.4 -1.6 -1.8 -2.0 
Collector to Emitter Voltage, VcE -- V 

IC - Vs E 
-16~~~----,---,-~-~-~-~ 

288919 y 
-14 V CE= -2V --+---+--+---+--A---_, 

~ --12 !-----+--: __,J_--+'--+----+-17L--+----; 
I 

~ -10 f---l---f-----t----t----t----1+--•----' 

• i r -z 
~ -8 j I JL 
:i I u - 6 f---j----j-----j

1
----t---l,__---t---+··-

~ -4 j_ 
~ r7 8 -2 f---l----f-----+- ---¥----+--------+--+---I 

O'---'---J~-'-'_,,/"--'---'-----'--_,__, 
0 -0.2 -0.4 -0-6 -0-8 -1.0 -1.2 -1.4 -1-6 

Base to Emitter Voltage, VBE - V 

!COO 
hFE - IC 

7 2SB919 

5 Vm=-2V 

3 

2 -u a 7 !'-
~ 

3 
2 

7 
5 

3 
-0.01 

~ -IOO 
co 
~ 
0 
> 3 

2 

§ -10 
·~ 5 

3 
2 ~ 

Jl '- -1.0 
Q) 

:::: .E:> 
WI 
0 --0-

~ 
1 
.;J 
3 
2. 

t-

::: i 
.sw­
~u 
=>-oo 8 ·-0-01 2 3 

1 

838 

~ 

- 0-1 1.0 -IO -
Collector Current, le - A 

VcE(sat) - Ic 
2SB919 

C7, 
&_ 

A' ,, 
--'-io _,,,,. 

/"--?>~ 
\.C. c:::o\Cl 

-. /l.'O 
lc1 

5 -0.1 2 3 5 -1-0 2 3 5 -10 2 

Collector Current, le - A 

10 

9 

<( 8 
I 
u7 

.... -6 
c 
QJ 
t 5 
:i 
U4 

£3 
(J 
QJ =g 2 

u1 

16 

14 
<( 

I 12 
u 
.... -10 
c 
QJ 

t 8 
:i 
u s 6 
(J 

~ 4 
0 
u 2 

0 
0 

w!OOO 
LL 
.r: 
c ·o.; 

Cl .... 
c 
~ 
:i 100 
u 
u a 

10 
7 
5 

Ic - VcE 

0.2 o.4 o.6 o.e 1.0 1.2 1.4 1.5 1.8 2.0 
Collector to Emitter Voltage, VcE - V 

re - VsE 
2SD 1235 

I-Vrn=2V 

i 
IL 

j 
lL 

..L 
0.2 o.4 o.6 o.e 1.0 1 2 1.4 1.6 

Base to Emitter Voltage, VBE - V 
hFE - IC 

2801235 
VcE=2V 

.,._ 
~ 

~ 

0.01 2 3 5 2 3 5 0.1 1 0 2 3 10 

~ 
J9 
0 
> 
c 

IOO 

2 

.g 10 

:."! 
i:! 
co 

Cl) 

'-
2l .... .E 
W> 

5 

2 

1.0 

5 

2 

.8 I 0-1 
'- -0 .... .... "' (J ., 

QJ --W 

5 

2 

Collector Current, le - A 
VcE(sat) - Ic 

2801235 

~ 
.--:?-\) .L 

I w"/ 
\.C ? \Cl 

I'-"' ~\.C l 
. o>uo.01 

u 0.01 2 3 ~ 0.1 1.0 2 3 JO 

Collector Current, le - A 



2SD1235/2SB919 

.; 
"' <ti 
~ 

0 
> 
c: 
0 . ., 
~ 
i3 
<ti 

en 

-100 
VsE(sat) - le 

288919 
,t---+--+--+---+-+-+-+----t----1ric/I8=20 5 

3 

2 

-10 

3 

~> 
2 

-1.0 ·e I 
W? 5 <ti 0 
~~ 

3 "'w .. CXl 

~> 

<( 

I 
(..) 

2 
-0.01 2 -0-1 -1.0 -10 

Collector Current, IC - A 

A S 0 
: 288919 

f--lcp-+--+--+-N+--+---+---+-
-10 '-Ic max ~In... ,,_--+---+--+--+--t 

,.- ~6:~-
5f--+~-+--t-~8Sl~~~~~'\-1~r--t-t-i 
:::==:==:=:=:-+_/<?)~(> ~~0..~-+---+--+--t 

~ -1.0 l--+---+--+----<---<-9;01~, ...... ~,.,l\t"T-+--r-r--1 
:; 7 ~;:.~,-'it~ ... u.~--t--t--1 

(..) 5 <'~~ 
~ ~ 
..!! Tc=25°C 

8-0·11:== 1ms to 100ms: Single pulse-+-+--+--1 

!\)-1.0 2 3 5 '-10 2 3 5 '-100 
Collector to Emitter Voltage, VcE - V 

~·~-~--.---.---'Pe'--,..---T_a__,_-...,--.,...-----, 
c:' ~~ 

-~ 241---1---"'-~t----'.......,----t----t----t---+--
~ ~~-20 ~~----+---+--+---; 

0 ~ 
~ 16 t---+---t---l------1"'~'5~q 

d/~ ~ 12 t---+---1---1----;---~-+--+---i 

~ ~ 8t---+---t---l-----/----/l---"'<11-----t---1 

~ I 4 ~ 
= (..) " <( D.. ~ 

0 If <!I "° 60 llO 100 1!0 140 10 

Ambient Temperature, Ta - °C 

VBE( sat) - le 

~ 
100 

7 
5 

2801235 
rc/I8=20 

"' ~ 
0 
> 
c: 
0 
-~ 
:; 
~ 

c?l 

10 
7 
5 

I 

.... 
. ~> 2 

E I 1.0 
W?7 
.s ~ 5 

~ 

~ ~ 3 
oo> 2 

0.01 
2 3 3 5 

0.1 1.0 
3 

Collector Current, le - A 
5 

10 
2 

A S 0 
31~~-.---.--~.--.--.--,--,=::--::c:-::o 

2 lcp . i .J_2801235 

10 Ic max ~~ Y-?-0 --+---+--+--+--1 
~ 

7 ~.,._ !'I.. 
~ ~~ 
(..) : '.i\~c}. 
~ Q 0 @~-+---+---!---; 
~ 1.07 2>., V.C'r~4-1--+--+--t 
:J 5 ~"'"""'~'n-'~'t--t--t--1 

(..) 3 <'~'-"~--t---/--1 .s ?.Ll.\1 
~ 2~=25°C 1 . 8 °·~t= 1ms to 100ms: Single pulse-+---+--<---< 

!\) 1 _0 2 J s 1 10 2 J s 1 100 

Collector to Emitter Voltage, VcE - V 
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2010A 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

High Current Switching Applications 

®1796 

Applications 
• Suitable for relay drivers, high-speed inverters, converters and other 

general high-current switching applications. 

Features 
Low collector-emitter saturation voltage: VcE(sat)=(-)0.5V(PNP),0.4V(NPN)max • 

• Large current capacity. 

( ):2SB920L 
Absolute Maxilua Ratings at Ta=25°C 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 

VCBO 
VCEO 
VEBO 
Ic 
icp 
Pc 

(-)90 
(-)80 
(-)6 
(-)5 
(-)9 
1.75 

Tc=25°C 30 
150 Junction Temperature 

Storage Temperature 
Tj 
Tstg -55 to +150 

Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

Gain Bandwidth Product 
C-E Saturation Voltage 

at Ta:25°c 
IcBo VcB=(-)80V,IE=O 
IEBO VEB=(-)4V,Ic=O 
hFE(1}* VcE=(-)2V,Ic=(-)1A 
HFE(2) VcE=(-)2V,Ic=(-)3A 
fT VcE=(-)5V,Ic=(-)1A 
VcE(sat) Ic=(-)3A,IB=(-)0.3A 

v(BR)CBO Ic=(-)1mA,IE=O 
v(BR)CEO Ic=<-)imA,RBE=CO 

min 

70* 
30 

(-)90 
(-)80 
(-)6 

unit 
v 
v 
v 
A 
A 
w 
w 

OC 
OC 

typ max 
(-)0.1 
(-)0.1 

280* 

20 
0.4 

(-0.5) 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Turn-ON Time 

v(BR)EBO IE=(-)1mA,Ic=0 
t 0 n At apecif'ied Teat Circuit (0.2)0.1 
tstg " (0.7)1.2 
tr " (0.2)0.4 

Storage Time 
Fall Time 

* The 2SB920L/2SD1236L are graded as follows by hFE at 1A. 
L1£ Q 140 I 100 R 200 I 140 s 280 I 

Switching Time Test Circuit 
JlP.W=20us 181 

Duty Cycl~ :;=::::!' 
~1·1. ta2 1 

INPUT 

50 VR 
10 

Case Outline 2010A 
(unit: mm) 

l="6.311s.1--r-14.0 I 

HT 0i~1JU 

unit 
mA 
mA 

MHz 
v 

v 
v 
v 

us 
us 
us 

2.7 

~~ 1 

I 

~~~ L E: Emitter 
, _J I ~ c: Collector --1a.o---l 

- JEDEC: T0-220AB B: Base vcc• ~ov VBE··5V 

IOis I= -1 Ois2=Ic=2A EIAJ SC-46 

3085HY, TS No.1796-1/3 
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2SD1236L/2SB920L 

~O~;-;,-;::;;-;;-;---r--,--,--'--c~'-7:-r-:...-:,..-r::;;~---, 

4,5 .. 
40 

I 

uJ.5 
H 

.; J.O 
c 
f 2.s 1---+-MW.h'"Y~.....,.,,_-+-
r.. a 2.0 

::; 1.5 ... 
2 10 H~,i£--t--+--l---+--t--+--l---+---l 

..... 
~ 0.5 f#>'-t--+--+--t----+--+--+--1----+---! 
u OL-.-'---+--'---'---'-T~'l_=-~o_.._____. _ _.____. 

0 0.2 Q.4 o.6 o.8 1.0 1.2 f.4 f.6 f.8 2.0 
Collector to Emitter Voltage,VcE - V 

.. 

10~----~I_c'-.,.----V~crE--~-~ 

oil 9 

I 8 
u 

H 7 ... 
c 6 

!: 
a 4 
r.. 
0 ... 
0 
GI ..... ..... s. 1 

0"--"-.....__...__.__--+11~1-_·-_o~_.. _ _.__...___. 

0 Q.2 0.4 Q.6 0.8 f.Q 1.2 1.4 1.6 1.8 2.0 
Collector to Emitter Voltage,VcE - V 

-12~-----I~c_-_V~B_E ____ ~ 
2SfJ920L 
"J r)1; = - ')V 

I -10 1----+-·--+---+---+---+---+----1 

u 
H 

• -8 l----+---t---+---t-~f--1--+--t----! ... 
c 
f r.. -6 a 

0 '----'---"""'"--....... ~--"-----'----'---~ 
0 -0.2 -0.4 -0.6 -0.8 -1.Q -1.2 -!.4 

Base to Emitter Voltage,VBE - V 

1<XXl ~-~~-----.-h~FE~-_rc_~-----. r 1 -1 1 2Sf3920L 

r ""r'2olc-H-v,.E= -?v 
R. . ..l I 1.----.t-::"'1'", ::t:=t~2'.""5";1°c,,,;· ;,.,:~~ T , 

;.. 2 T 1 i I --.N~I T 
• 100 40°C .........._" 
~ r~: 
~ 5f-----t--+--+-+--1-t--l--f""-~~tl<---t-1 
... 3t----t--+--t---+----+--+--+----+--t-~-t---
c 2 I f ' 
r.. 101----t--+---+-+---+--+--l--+---ll--l--t-'\--t-~ 

a 

1. 0 '----*"-*"__,.. _ _,____, ....... ~1----'-~r--r--.,.__--1_-.i 
-0.01 -0.1 -1.0 -10 

Collector Current,Ic - A 

5.0 r::'.==---,--.----:..-=---c7i'--,...--r=;o..,-..,, 
.. 4.5 
I 
0 4.0 

H 
.; J.5 
c 
f J.O l----'h"'f-7"'f----::.ol"""''-+ 
r.. a 2 5 f---E'r=-""""--+-:7!-=+-+--+---1--+-1 
::; 20 ... 2 1. 5 Hl'fft---...+"'--­
..... 
~ 1.0 
u 

Q.5 -----+--+---+--t-----+---+---+---t----+--1 

0 .___. _ _.__....___.__r_~_=_o_.__...__.___.._~ 

0 0.2 0.4 0.6 o.8 1.0 1.2 1.4 1.6 1-8 
Collector to Emitter Voltage,VcE 

2.0 
v 

10~~~-~~I~c'-r--V~c~E____,_-,----,-~ 

.. 9 

I 8 
u 

H 7 f---t-#J'5-'"'-:J..-""9--c:::;l:.l"""""'c__t----j:;;;;;o-t""""'1 ... 
c 6 l--+Wcft..-""-'l------:6--'i'=+-+-----,JO...-I'"""'=! 
GI 

t 5 1----IJ'H-:..-F'-+-=l--"'9'=---t­::s 
u 4 l---A,_,.""F--+--l---.Jl~'"'"'==t----11---+-~ 
r.. 
.3 3 l-IA--,.-'l"::c_+--l----+--+--+----11---+-~ 
0 
~ 2 1-iP'#-+--+---+--l---+---t--+----;1---+--~ 
..... 
8 1 l-#---+--+--+----"l----+--+--+---11---+-~ 

r8 =o o.__.. _ _.__..._--1.___.. _ _.__ ....... --1.___.__~ 
o 0.2 o.4 o.6 o.8 1.0 1.2 1.4 1.6 1.8 2.0 
Collector to Emitter Voltage,VcE - V 

12~-----Irc_-_V~BE_~---~ 

.. 10 

2SD1236L 
Vr;p,=2V 

0 .___......_ ___ .__ ...... "'-..... '-----'----'---~ 
0 0.2 o.4 o.6 o.a 1.0 1.2 

Base to Emitter Voltage,VBE - V 

IOOO~-~~~~-h~F~E~--l_C~~~~-~ EH +1-+---+--+-+--+--t 2SD \ 236L 
-- 1 1 j-t- Vr;~=2V 

t-- Ta~ 120°c-+--t--t--+---t---1 
J. 2 --+L+--+--:>5°C -
c· 100 -40°C 

~ ..,, T I ~~ 

~ ~ 
t 101---+--+--+l-+---+-+--+--+--l--I--+-~--+-~ a 
u 
Q 

1---+--+----+--+--t-+--+---+--+-+---+---+----< 

l---+--+--+---+----~--<-+----+-+-+--+--t----1 

1.0 ,__~~-.--~___,.~-,,-~__,,.......,,__,.._____,. _ _,, 
o.01 3 5 o.1 2 3 5 1.0 2 3 s '° 

Collector Current,Ic - A 
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2SD1236L/2SB920L 

VcE(sat) - Ic g > -100 .--~~~-~-=.-'-",-"-'-'i---~-"----2-S_B_9_2-0L-~ 
'j I St---t----+----+---+---+--+-t--+----+- 1 C / 1 s = I 0 
al ~ 
S. ..., 2t---t--+----+---+---+---+-I-- t--o--+-f----+----+ 

.3 ~ -10 i----+-+-+-+---+-+-1----+-+-+-+----+-4 
al ~ 

Cl.I ~ Sf----+-i ----+-+---'-~--+----+--+--+-+--f--~ 

;~ l I 
..,CD ~ 

:::: ~ -1.0 f---+-+--+--+--+--,~l+. --+--+---+_ --M';,-+--' 
~ ;'::l sr-~-+----+1---+-- +-+- -+-.c)G ~ - +--

o ' \~--,, 2 > 2t--+--+--+--+---+---+·---+-~;?~ 
' l~ J_ 

~ -0.1 llilL---t 7-:::-s~-;r 'S:c::::;i::~::±~;:;;~13::~;iii(lo~lc,""--t-t-tl--1 

~ 21------=f:=~~~..,..: --f-t-~1---1--+--+-·14--+------+ .... 
0 - 0.01 t----+--+----+--+---+--+-f-----+--+-+-+---+--' 

u -0-01 3 5 -0-1 2 3 5 -1 0 2 3 5 -10 
Collector Current,Ic - A 

CD,.. -1CXJ~-----v=BE~~~s=a~ti,,__-~l~E---~~ 
~ I 1 2SB9/0J, 
;'::l ~ t--+--+--+-+----+1 -+---+--+----'- 1 r / I 8 = I (1 

~ ~ ..L 
g ~ f---f-Ilr-+-+--+--+--+-----+----+-+f-- -+·--+ 
'j >~ -101--+--+-+--+-+-l__,--l--+l-+-+-+---4 

~ I 1 l __ 
c'1 

HU 

..., 
Cl 

40°C L.25°C 

120 c 

- 0_:_10.01 2 3 5 -0.1 2 3 5 -1.0 2 3 5 -10 
Collector Current,Ic - A 

~ Ic max 

f -1.0 i-----+-+--+--+--+--...,,.._-'<'l_-"r-1---4 
r. 
::s 
u 

s ..., .. 
CD 
::: -01 f-----1----<---f---+--+---+----+--+-->ri----+ 
0 7 
u 5 

-1.0 2 3 

Collector 

CD 4 i----+--+ 
.... 

5 7 -10 

to Emitter 
Pc -

2 3 5 

Voltage,VcE 
Ta 

-100 
- v 

2SB920L/ ~SD I n6L 
i 

~ 0 20 /,[) 60 00 100 

.... 
:;! 

Ambient Temperature,Ta -

842 

VcE(sat) - le 
I 2SD 1236L 

5 Ir/Ia= 10 
2 

I o 

5 1 
I 1 1 

1-- +-1-- ; -

h 

0-1 

I 

I l .A ~ --· 
i ~\~ ~ 

;~ l-2s0 c· ~ . ~~(loc 

t ~~-2 

0 01 
0.01 2 

...__, 
~ 

--1---· --+--

3 5 2 3 5 0.1 1-0 2 3 5 

Collector Current Ic - A 

CD > 100~--~--c,='-'-,-_;..l.---_r~c ___ ~ 
<11 
..., I .... 
~ ~ 3 
Cl Ill 2 f---+---+--

:: i101---+---+----+-+----+---+-f----+-f---i---+-----+--' 
<11 > 
r. 
::s ..., 
c'1 
r. 
CD ..., ..., 
~ 
0 ..., 
CD 

~ 

... 
u 

H 

I 0 

5 

A 
10 

1-0 2 3 5 7 10 2 3 5 7 100 
Collector to Emitter Voltage,VcE - V 



2010A 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

.···2$P921l. High Current Switching Applications 

(E)l 797 

APPLICATIONS 

• Suitable for relay drivers, high-speed inverters, converters, and other general large-current switching applications 

FEATURES 

Low collector-emitter saturation voltage: VCE(sat)= - 0.5V(PNP), 0.4V(NPN) max. 

Large current capacity 

Values for 2SB921 shown in ( 

ABSOLUTE MAXIMUM RATINGS/Ta=25QC 

Collector to base voltage 

Collector to emitter voltage 

Emitter to base voltage 

Collector current 

Peak collector current 

Allowable collector dissipation 

Junction temperature 

Storage ambient temperature 

Vcso 

Vern 
VEBO 

le 
icp 

Pc 

(-)90 

(-)80 

(-)6 

(-)7 

(-)12 

1.75 

T c=25QC 40 

150 

-55~150 

unit 

v 
v 
v 
A 

A 

w 
w 
QC 

QC 

ELECTRICAL CHARACTERISTICS/Ta=25QC min typ max unit 

Collector cut-off current lcso Vcs=(-)80V, IE=O 

VEB=(-)4V, lc=O 

VcE=(-)2V, lc=(-)1A 

VcE=(-)2V, lc=(-)4A 

VcE=(-)5V, lc=(-)1A 

lc=(-)4A, 18=(-)0.4A 

(-)0.1 mA 

Emitter cut-off current I EBO (-)0.1 mA 

DCcurrentgain hFE(l)* 70* 280* 

hFE(2) 30 

Gain bandwidth product fT 20 

Collector-emitter saturation voltage V Ct;(sat) 

Collector-base breakdown voltage V(BR)CBO lc=(-)lmA, IE=O (-)90 

Collector-emitter breakdown voltage V(BR)CEO lc=(-)lmA, RsE="" (-)80 

Emitter-base breakdown voltage V(BR)EBO IE=(-)lmA, lc=O (-)6 

Turn-on time t 0 n at the appointed circuit (0.2)0.1 

Storage time tstg at the appointed circuit (0.7)1.6 

Fall time tf at the appointed circuit (0.2)0.4 

* 2SB921 and 2SD1237 are graded as follows by hFE at lA: 

[ 70 Q 140 J 100 R 200 1140 S 280 

Switching time measurement circuit 

Case outline 2010A 
(unit: mm) 

0.4 

(-0.5) 

2.7 

Pil• 20us Jl OC:r 1 .,. 

INPUT 

i:t.J11s.1--r-14.ol 

Lit! oi dU . 1.3 5 

~~ 
I 

I 

MHz 

v 
v 
v 
v 
v 
µs 

µs 

µs 

1 J I ~ C: Collector 
~~~ L E: Emitter 

... ~18.0~ 
- v 

1ors1= -1or82=rc=2A 
50V 

~ JEDEC: T0-220AB B: Base 

EIAJ SC-46 

N2275MY/E991/No.1797-l/3 
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2SD 1237 I 2SB921 

-10 .------r---r--.-. ....... -7=--~r--r---==-_, 

-9 
<( 8 
I -

_U-7 

c -6 f----+-U.~s.-l'~ ...... =1---+-c---~--+-+---l 

~ I _Jj~~~~=t==:=::i 5 -5 ~ -+------i-----,----t-----\ 
u j 1 I 

~ -4 1----.~-,ifC----t-+-----i - 50mA --f-
2 Jl -3 T---+-----"---' 

8 -2 --t---t---t----l 

-1 .----+--+----+--+---t--t--t---+--+----i 
Ig=O Pulses 

OOL--'----0.~4-~--~0.8~-+--_~1.2~~--~1.~6~~_..,,..2.o 

Collector to emitter voltage, V CE - V 

-20 .----,----,-r,c_-,v"""c""E,---,--------,----:;;;...,-,=--i 

<( -18 

I -16 
u 

:.-14 
c:: 
~ -12 

i3 -10 f----+~.s;q~""""=--J-c=....t-=1----+-+---l 
~ 

t -81---t~~~~T--::::j::::;j;;-=r--t'"'-i"'9 
~ -61---~~'t-::;;r!'~+---t---t--t----+-+------i 
0 
u -4f---6'.;£-+---+--+----t--+--l----+-+---l 

-2,_..-+--+----+--+----t--+--t----+--+----i 

-400 -800 -1200 -1600 -21XX> 
Collector to emitter voltage, VcE - V 

-14 r----~-I""c~-_v-T-B~E ____ _ 
2SB921L 

<( -12 

I 

Ve,:= -2V 
Pulses 

u-101-----1------+---+---1-+---'"-+4--+--~ 

~-
c:: -8 
t 
:i 
u -6 

2 
u -4 ~ 
0 
u -2 

0 

1CXXl 

0 -0.2 -0.4 -0.6 -0.8 -1.0 -1.2 -1.4 
Base to emitter voltage, VBE - V 

hFE - IC 
2SB921L T VcE=-2v 
1----+---+--+---+-1+--1+-, -J+---+--+---+-T Pulses 
t---+--+---t-----t- Ta == I 20 °c -+--+ j, --+-+-+-----i 

~~1002~='::!::::t==t==+~..1S_~LI:+:::'~:::t:-J.....i:;~b~l~--t-_j 
C:: I -1 46~c ~ 
·~ •f-----z-;;;;1;;;~--+~+-~~~;;;;±:r-i~ ..... r~f"-l""'lil~~------1 
~ I I·~ 
t I -r 
i3 101----+--+--+---t-+-+---+--+---t--t--t--+---1 

u 
Q 

1.0 r----.+-.+--1r-~--.t--+--r--5~--;.--..--;~~-
-o.01 -0.1 -1.0 -1Cl 

Collector current, le - A 

844 

1() 
IC - V CE 

<( 

I 8 

u 7 

~-
6 c:: 

t 
:i 
u 

0 4 
~ 
u 
~ 
0 
u 

0 
0 0.4 0.8 1.2 1.6 2. 

Collector to emitter voltage, V CE - V 

r8 == 0 Pulses 

20 
IC - VCE 

<( 
18 

I 16 

_SJ 14 
~-
c:: 12 
t 
:i 10 
u 

2 8 
u 
~ 6 
0 

4 u 

tJ:1J 800 1200 1600 20:Xl 
Collector to emitter voltage, V CE - V 

14 IC - Vs E 
2so1237L \ VcE=2v 

<( 12t-----+-----t----+--t-~-rr 
Pulses 

I 
u 10t-----+-----t-----+--rr-.----r----t-----1 

~ 

c:: 8 t----+----+----+--

t 
:i 
:: 6 r-----r-----t------t-

2 
~ 4 r----T-----t-

0 
u 

O'--~~~_.....__.,..__.'---~-~----' 

0 0.2 0.4 0-6 o.s 1.0 1.2 
Base to emitter voltage, VBE - V 

h FE - IC 
lCXXlr-----,--,---,~--.---r--,---~--, 

2SD1237L VcE=2V 
.J. .J.J i Pulses 

w t----+--+--+---T a= 12 0 'C --+----+--+---+--t---< 

~u. -25°C l::::'.l 
c::' 100 t--+---il---+-t---' do 0J-+--+--i--P~""=---+--I 

'(ij _;_ ~ 

::' '.- ~ 
c:: lt----+-+--l+--+-t---1:----i~---t---+-+--+~-~---i 
~ :r+i----+-----t---+--t---t-----t----1-~---t--+----1 
:l I 
~ 1Cli---+--t-+---+-t---i---i----r----t---r---r--r--, 

Q l 
j 

10 l 
0.01 2 J 5 0.1 2 J 5 1 0 J ! 10 2 

Collector current, le - A 
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~ > -10'.J r-----,-,-V~cr-E-'-i( s~a~tr)_--,_I C--r--::------;-::---:-:,,--, 
~ I S»--2_S~Bc-92-+l_L-+--+-+- Ic /I B - I 0 
O -:;:; 1 I . Pulses 

~ ~ 2 -- t---- -~---;--+----
.g ~-10 I 

~ > 5,r--t---t---t---t---+---+--+---t---+--+--+---t---1 
:::> ... 
ill 
~ 

,'!l 
.<:::'. 
E 
~ 
.s 
u 
~ 
0 
u 

21--- --+--+1-+--+-+---+----+--+----+--+-+--1 
-1.0 r--t---r--t---t---+---+--+---t---+--+--t---t---1 

sr-+L-~··--t---t--+--T'1 --r---r---r--t--7.l~k.---+ 
2•>----+___,r __ -+--+---+--+-+-;: ----t#t--

- 0.1 1 7,0C ~ 

of---+--+--+---+----+~~?~~.....-i--J+.+--+---t---1 -40°C 
2 2s'c 

- o.Ol 2 3 5 3 5 2 ! 
-0.01 -0-1 -1-0 -10 

Collector current, le - A 

VBE(sat) -- Ic 
°'• > -100 r2-S-B-,9_-2-1L--,--,-"-,!-r----.--,,----.1-c-/.,-I_g ___ I o"il 
J§' I 51------Ll--i---t--+----t-+1---t-----+----+---+- Pulses 
o ... I l __(_ 
~ ~ l-----t--t--t----tt---+-~1---t--r-----t--T---t---;-----i 

._g ~ I : I 
~ > -101-----t---+---t----tt---+---t--+----tc---+--+--+--t----f 

~ I ! 
ill 

~ .E 
Q) 

lil 
"' I!! 

1 

lt----+--+--+-~'-+2r0_°C-+-+--+----tr----+--+--+--r-----1 
-~-01 2 3 s -0-1 2 5 -1-0 2 

Collector current, le - A 

l2 2SB921L 1cp 
-lO r------ :'..Q_ max 

<( 

A S 0 

r-...~ ~ 

-10 

I 
u ~ '·" ~ -l\c)_ 

~~~'()~--+-... '-----+--1----+-f----+- a o 0o 

c ' 0 "' 1'. ~ -1 0 r----t--t----+-t-----+-- q,'->. o:-, ~ 
; ---+----t-+-++----~+~~ 

~ I~ 
o I ' U -0.11-----+----+-----+---tT-+---__(_~'--r-----t-T"I---; 

7 (Single pulse with regard ---r---r---+--t--t-1 

:s: 
I 
u 

c.. 
c 
0 

·.;:; 

"' a. 
:~ 
-0 

5 to 1 to 100 ms) 80 
-1-0 2 3 5 7 -10 - 2 3 5 7 -100 

Collector to emitter voltage, VcE-V 

De -- Ta 
50,----.---------------~ 

10 

100 1 0 11,() 

Ambient temperature, Ta - °C 

VcE(sat) - le 
• 100 Q)> 

3' I s 
0 ? 2 

2SD1237L Ic/Ig-10 

> "' c ..!'.!10 
0 w ·.;:; u 5 
~> 
:l 2 

E 1.0 
~ 

.~ 

Pulses 

..4 E 
'!' 

2 

0-1 ~ ~ g 
u 
~ 
0 2 

u 0.01 2 3 
0.01 

o'c7-~ 
'1:""\2~c. 

a ~~Cl '.l 

5 0-1 2 3 5 1-0 2 3 5 

Collector current, le - A 
10 

VBE(sat) - Ic 
Q). > 10'J r-----.----'-,---i---..---r---/.,------0" 
e> 7 2SD,123 7L Ic lg= I 
!3 I 51------Ll--i--+----+--+--i-1-----+----+-+-- Pu I ses 
0 +:; 
> ~ 31----t---t--+--t---+---+----t--t---t---t--t--i---; 

5w2 J_i ·;:; co 
~ > 10 l-----+---+---+--1-----+--+---t--1----+--+--+--t-----f 
~ 7t----+--+--+--t-----+--+--+--t----+--t--+--r-----1 
~ SC---+-++-+--+-+---t------+--f--+r--+---+---1 

l I 

20.01 2 3 5 0-1 2 3 5 1.0 2 3 5 

Collector current, le - A 

A S 0 

10 

z2SD1237L-.---t~1---+-----t---t----r--;---t----i 

<( 

I 
u 

12 1 cp_ 

107t--- li:;_max ]'., ~~ 
Sf----+---+----+--J'-,~~"<--''..-+---''~/-t--t---t----+ 

~- ~+---+--+--:+, -+--+-\~ 00+--+---+--~ 

13 1- 07 I- -+--+---+--+- -+------~-o __ -'\.'l__ '\ ~ 
~ Sf----t--+--+-+-+---+ Oi--t'\:i.._'.'<'~..-'\C--t'.-t---.9 ~(>~ 
~ 3 r---t----+--+--+----+---_,_-, %>@~ 

21----+--+--+-+--+---+---+-,. o i ~c'>,~ 
u 0 -1 '0 '11-+-----f 

7 (Single pulse with regard _l ¢ 

5 to 1to100 ms) l :r~ 
1 0 2 3 5 7 10 2 5 7 100 

Collector to emitter voltage, V CE - V 

845 
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Use 

2022 
NPN/PNP Epitaxial Planar 

Silicon Transistors 

High Current Switching Applications 

Suitable for relay drivers, high-speed inverters, converters, and other large­
current switching applications. 

Features 
Low collector-to-emitter saturation voltage: VCE(sat)=-0.5V(PNP), 0.4V(NPN)max. 

· Wide ASO and highly resistant to breakdown 
( ) : 2SB922L 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage VCBO 
Collector to Emitter Voltage VCEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Collector Dissipation Pc Tc=25°C 
Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics at Ta=25°C 

-55 

Collector Cutoff Current ICBO VcB=(-)80V,IE=0 
Emitter Cutoff Current lEBO VEB=(-)4V,Ic=O 

to 

DC Current gain hFE(l) VcE=(-)2V,Ic=(-)lA 

Gain Bandwidth Product 
C-E Saturation Voltage 

C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Turn-on Time 
Storage Time 

hFE(2) VcE=(-)2V,Ic=(-)6A 
fT VcE=(-)5V,Ic=(-)lA 
VCE(sat) Ic=(-)6A,IB=(-)0.6A 

V(BR)CBO 
V(BR)CEO 
V(BR)EBO 
ton 
tstg 

Ic=(-)lmA,IE=O 
Ic= (-) lmA,RBE=ro 
lE=(-)lmA,Ic=O 
at test circuit 

unit 
(-) 90 v 
(-)80 v 

(-) 6 v 
(-) 12 A 
(-) 20 A 

80 w 
150 oc 

+150 oc 

min typ max unit 
(-) 0.1 mA 
(-) 0.1 mA 

70* 280* 
30 

20 MHz 
0.4 v 

(-0.5) 
(-)90 v 
(-)80 v 

(-) 6 v 
0.2 us 
1. 7 us 

(0. 7) 
Fall Time 

*: The 2SB922L/2SD1238L are classified by 

! ?o Q 140 I _i__oo _ _R_ -2_Q~-T 140::_:_-s -2so I 
Switching Time Test Circuit 

Vcr=SOV 

846 

0.2 
(0 .1) 

lA hpE as follows: 

Case Outline 2022 
(unit:mm) 

20.01 

us 

E: Erni tter 
c: Collector 
B: Base 

2275MY/1114KI,MT No.1798-1/3 
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> 

.µ 

< -12 

i:i-10 
.µ 
c 
Q) - 8 1----+---.c+ 
M 

" :::> 
u -6 t---ir--,r-
,.. 
0 
t -4 f--+.f!--.~7!"7-....-+ 
~ ~-I-~"+---!---

~ -2 f-h'M;.f'";-"" ::::::l;=-~-t---r---t---;--
u 

O'""--_._ _ __. __ _._.rs~=_o..__ _ _.__~ _ _____. 
0 -0.2 -0.4 -0.6 -0.8 -10 -1.2 -1.4 
Collector to Emitter Voltage,VcE - V 

_ 14 ,-----,---,--------,1-C_---,-Vs_E_-,---,-----,-:-----, 
2SB922L 

I , Vce;=-2v 
------t-----r----+-----+-+--"'-T------j <-12' 

i:i-10 f---+---1---,---+---t-·---t---+----1 

~ -8 -+--· _, __ _i -

~-6 -+-~-
.µ -4 f----i-- r 
~ -2 --- ·-+-+---+----+----! 
u 

0 .____...._ _ __._ __ ~---'----"----'----' 
0 -0.2 -0.4 -06 -0.8 -10 -1.2 -1.4 

Base to Emitter Voltage,VBE - V 

1cro1E±f-t- _:_-j-F-E-j----1-rc-J..,.. ·-t ~~~~~2V 
5nT 1 i I I 

[:; Hi ---r--ir-, ', 
_r:: 'l I I ! J' i I 
.~ 1CXl 1-+-Hr--t-l"=!"'T"'!'"-~t-+-:t--t-
~ 71---+--t-1r-----t---r-~---r--r 

5,f--+.-+.-ji---+-+-+-+-+-+-+-+-+-"r·----t--

u 101-+-t-l---+--+-l--+-+-+-+-+-+-+--+-
o 71---+-+-r--·-+---t---+- +-+--+-+-+-+-+--t-1 

51--+-l--f---+--+-+--+--+--t-t-+-+-t--+-t 

3 5 '...0.1 2 3 5 '...10 2 3 5 7-10 

Collector Current, IC - A 

_ 10 _.--r~-~V~C_Er(s~a~tr)___,-_I~c-r--r----. 
2SB922L 

I 

~ ~ 2:>--+-+-l---+-+-+-+-+--t-t-+-+-l--->!---1 
Q) -

:::; [j -10 l--+-+-lt--+-+-+--+--+--r--r--+--r-fr--/-t---1 
.... > 
El -
"' Q) 

"' 0 "' .µ .µ .... 
... 0 
3 > -0 1 1--+-+-t-
u c 
aJ 0 ........ 

.... .µ 

0 "' u ,.. 
:::> 
.µ 

~ - o.01 J!----±--c±---''----+-+__.-+-+-___,<---c3;---"5-1""_-10'----.-~ 

- A 

< 12 

:::! 10 

~· Q) 8 ,.. ,.. 
3 6 
,.. 
0 
.µ 4 
u 
<lJ 

~ 2 ~~..j.,,,..-:~==t==+==r==l--~ 
u 

14 

< 12 

.µ 

~ 8 ,.. ,.. 
:::> 
u 6 
,.. 
0 
t 4 
<lJ .... 
~ 2 
u 

0 

02 0.4 06 08 1.0 1.2 f.4 
Collector to Emitter Voltage,VcE - V 

le - VBE 

Ll. 2SD1238L 
VcE:=2V 

I 11 
I 

f ! 

I 

l I 

I 

~+1 1 
I /__ 

0 0 2 0.4 0.5 o.6 1.0 1.2 1.4 
Base to Emitter-Voltage,VBE - V 

1cm~~~-~---,h~FrE~--IC-,----,----,-------. 
2SD1238L 

·1---+--+-r-----,+--+--+-+-+----+--+--+- V CE:= 2V 

I 
311--+--~-+-+1 --+-~-+-+--+---+--+-+---t--; 

I-+--+-- ----L-+-+-+--t---+-+-+-+-+--t-1 

b::=!:±±:=~t=t=J=t:t:::::t:j:---~IJ_L-_JJ ~m ~ 
~ 7'1---+--t-,-+--+--+--+--+-r--t----t---t--r+-"-~,,__---r__, 

~ Sil---t--+-1---+1 -+1 -t-+-+-+-+---+-+--+--"~r+--1 

" " :::> 
u 

i5 107>---+--+-t---+---+---+--+---+--+---r---;--r--t-----r--, 

5>--·+-+-+---+--+---+--+--+-~r---t---+--+--"C----t---1 

33 5 7 0 1 2 3 5 7 1 0 2 3 5 7 10 2 3 

Collector Current,~c - A 

2SD1238L 

2 3 
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-!00,---,,-,-------,,,---,~Ar--TS~O::-.--.-.--,--,-~----. 
2SB922L 

-0.1 2 
3 5 7-1.0 -10 3 -100 

~ 80 
c: 
0 .... 
., ISO a .... 
"' ~ 40 c 
... 
0 

t 20 
<II ..... .... 
0 
u 0 
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Collector to Emitter Voltage,VcE - V 

PC - Ta 
2SB922L/2SD123BL 

~ 
~ 
~ 

'\ 
['\\: 

K 
1'. 

0 «> eo 120 160 200 
Ambient Temperature,Ta - •c 

100 

u 
H 

5 

3f---I 
2 

I 
icp 

.; tO 
c: 
<II ... ... 

I- Ic max 

"' u 
... 

5 

2 

!ho 
0 
<II .... .... 
0 
u 

5 

3 
2 

0.1 

A S 0 
2SD1238L 

' :\\ T" 
~~ 1> "' 

"' I\ 
\~\ '1 
Q'~~ 
'b~ 
~ 

3 7 2 7 3 5 7 1.0 10 100 2 3 

Collector to Emitter Voltage,VcE - v 



2003A 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

High Current Switching Applications 

Applications 
• Power supplies, relay drivers, car applications 

Features 
• Adoption of FBET, MBIT process 
• Low saturation voltage 
• Large current capacity and wide A50 

): 258926 
Absolute Maximum Ratings/Ta= 25°C 

Collector to base voltage 
Collector to emitter voltage 
Emitter to base voltage 
Collector current 
Peak collector current 
COiiector dissipation 
Junction temperature 
Storage temperature 

Electrical Characteristics/Ta= 25°C 
Collector cutoff current 
Emitter cutoff current 
DC current gain 

Gain bandwidth product 
Common base output capacitance 

Vcso 
VcEO 
Vrno 
le 
icp 
Pc 
Tj 
Tstg 

icso 
IEBO 
hFE(1) 
hFE(2) 
fT 
Cob 

Collector to emitter saturation voltage VcE(sat) 

Base to emitter saturation voltage VBE(sat) 
Collector to base breakdown voltage V(BR)CBO 
Collector to emitter breakdown voltage V(BR)CEO 
Emitter to base breakdown voltage V(BR}EBO 

(-)30 
(-)25 
(-)6 
(-)2 
(-)5 
0.75 
150 

-55~+150 

Vcs = (-)20 V, IE= 0 
Vrn = (-)4 v, le= o 

min 

VcE = (-)2 V, le= (-)100 mA 100* 
VcE = (-)2 V, le= (-)1.5 A, pulse 65 
VcE = (-)10 V, le=(-) 50 mA 
Vcs = (-)10 V, f = 1 MHz 

le= (-)1.5 A, Is= (-)75 mA, pulse 

unit 
v 
v 
v 
A 
A 
w 
oc 
oc 

typ max 

130 
150 

19 
(32) 

(-)0.1 
(-)0.1 

560* 

0.18 0.4 

le= (-)1.5 A, Is= (-)75 mA 
le= (-)10 µA, IE= 0 

(-0.35) (-0.6) 
(-)0.85 (-)1.2 

(-)30 
le= (-)1 mA, RBE = oo (-)25 
IE= (--)10 µA, le= 0 (-)6 

unit 
µA 
µA 

MHz 
pF 

v 

v 
v 
v 
v 

*The 258926/2501246 are classified by 100 mA hFE as follows: 

I 100 R 200 I 140 5 280 I 200 T 400 I 280 u 560 

Case Outline 2003A 
(unit:rnm) 

JEDEC: T0-92 
EIAJ : SC-43 
SANYO: NP 

B. Base 
C. Collector 
E. Emitter' 

2275MY/D282KI No.1030-1/3 

849 



2SD1246/2SB926 

o ............. ~_.._~...._~.._~~~~~-----<~~~-
o -200 -ll:JJ -600 -800 -100'.> 

Collector to emitter voltage, Vee - mV 

3.2 IC - VBE 
Vrn=2V 

2.8 
<l'. 
I 2.4 
u 
t:' 2.0 

~ i:l 1.6 
~ 

~ 1.2 
.!!! 

'O 

rm&: & fJ} 
CV CV 

V_ 
8 o.a 1 

t-- For PNP, minus sign is} 
omitted. 

0-4 

0 
0 ~2 ~4 o~ ~a 1.0 

Base to emit;ter voltage, Vse - V 
1.2 

10C0~~~~~~frf---~r_c~~~~~~ 
N 

::i: 
:ii: 
I 
.t 

> 
I 
~ 

~ 
w 
u 

vcE=1ov 

21---+--+---t-l--t---+--+---t---11--+--t---1 

For PNP, minus sign is omitted. 

IOIO T 3 T 7 IOO 2 3 !(XX) 

Collector current, IC - mA 

10~~--,~~V~c=E+(s~a~tr)~-__,rrc~__,..~-.----, 
Ic/Ia-20 

> 31--4---1--+--+--+-+-+--+--+--+--+--+--+-+--1 
~ 21--4---1--+--+--+-+-+--+--+--+--+--+--+-+--1 
Cl 

e 1.0 1--4---1--+--+---1-+-+-+--+--+-+--+--1'-+ .., g 
c: 51--<1--4--+--+---+-+-+--+--+--+--+--+---t--+-~ 

-~ 31--<-+--+--+--+--+-+--+-+-+--+-+17-L~.A-+--+--< 
~ 21--+-+---+--+---+--+--<f---+-~b--+-V'~IL.,...__V'°__,_,_--< 

0 0.1 ~-+--+--+--+--+-+---!@q'r~ 

~ 5,l--1-i--+-+--t-+--t:7'):'"'"{~~~'..__t--t--t-----t--t-i 
-~ 311---+-+--1--+-t,,,..kdl"'+v°"'.z""+--+--+-+-t--t-+-t 
B 2'f-1-+-+:;.....,....-1~f"'.-l""!---t-+-t-t-+-+-+---i 
0 0.01 J,....,1--J+-=4'--_f==1~.._!--"1--.1~F ... o_r~P-N_P..,._m_,i~n_us .. s_i,..gn~is_o_m..,i_tt-.ed,......... 
_M 0.01 --., 0.1 T. 3 5 -7 1.0 2 3 

8 Collector current, le - A 

850 

Ic - VcE 

0 ri Is=O 

0 200 ll:JJ 600 800 
Collector to emitter voltage, Vee - mV 

ICXX>~~~~--,~-hrF~E_-~I~c~--T~~~~ 
7'1---+--+--+--+--+-+--+---+---t--tV=cE~-,_2--;V 
51---+-+--t--+--+--+--+--+--+-+--+---1 w 

u.. 

~ 311---+-+·-~I -+--t--+---+--+---+-+-+----t 
-~ 2 l 
~ 1---f--i-
:: 100' 
i:l 
u 
0 

E 
"" c: 
~ IO 
E For PNP, minus sign is omitted.1----+--+-+----t 
0 
u 0.01 2 J 5 0.1 2 3 , 1.0 

3 , 
I() 

Collector current, le - A 

u.. Cob - VCB 
c. 

f= I MHz 
D 
0 

u 
.,· 100 u 
c: 
JS 
·c::; 

"' c. 
"' u 
~ 

::> s-
::> 
0 

5! 
"' D 
c: 
0 
E 
E 
0 u 10 

Collector to base voltage, Vcs - V 

1000 

$: 

Pc - Ta 
2,SB926/ 2SD 1246 

E 
I Im 

ii: 750 
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10 ,-..,i--....-..--.----,.A-S....-0-.--..,.--.------.-..--. 
iop I 

:.t--T-'--t-+-t--~+-+,,. l·--+--1---4 

----!----~ / < 3 Ic max ~ "'¢i0> ~-t--+---i 
I 21--...... .-+--+--+---+--+-.::.Uri'-!'nl:~.,__-+---l---I 

u ~ ¢/N~ 
-. 1.0 l"l o~ '\"\\ I : ~ ~:-t .. -~-+--+--+-~ .... "'\'"""'~-+---i 
~ ~ ~ 
'l5 o.1 1-=.,,,,.,,..< ........ /~'-=-,...,......____.'--+-i"" rr-...r+ ,--+-++--1 
u 288926, 2SD 1246 ,C. 'I "\.., 

5 For PNP, minus sign is omitted ---+C-..-o-+-++--1 
.. I ms~ 100 ms : Single pulse ~ 
~ Ta=2s·c -l-.3ot-+---l 

3 571.0 23 5710 2 3 5 
Collector to emitter voltage, Vee - V 
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2006A 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

High Current Switching Applications 

Applications 
• Power supplies, relay drivers, lamp drivers, car applications 

Features 
Adoption of FBET, MBIT process 

. Low saturation voltage 

. Large current capacity and wide ASO 

( ) : 2SB927 
Absolute Maximum Ratings at Ta=25°C 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics at 

VCBo 
VcEO 
VEBO 
Ic 
icp 
Pc 
Tj 
Tstg 

Ta=25°C 
Collector Cutoff Current IcBO 
Emitter Cutoff Current IEBO 
DC Current Gain hpE(l) 

hpE(2) 
Gain Bandwidth Product fT 
Common Base Output Capacitance Cob 

VCB= (-) 20V ,IE=O 

(-)30 
(-)25 

(-} 6 
(-) 2. 5 

(-) 5 
1.0 
150 

-55 to +150 

min 

VEB= (-) 4V ,Ic=O 
VcE=(-)2V,Ic=(-)0.lA 100* 
VcE=(-)2V,Ic=(-)l.5A 65 
VcE=(-)lOV,Ic=(-)50mA 
VcB=(-)lOV,f=lMHz 

unit 
v 
v 
v 
A 
A 

w 
oc 
oc 

typ max 
(-) 0.1 
(-) 0 .1 

560* 
130 
150 

19 
(32) 

CollectortoEmitter Satura- VCE(sat) Ic=(-)l.5A,IB=(-)75mA 0.18 0.4 
(-0.35X-0.6l 

0. 85 1. 2 
tion Voltage 
Base to Emitter Saturation '%E(sat) rc=(-)l.5A,IB=(-)75mA 
Voltage 
* The 2SB927/2SD1247 

I 100 R 200 I 140 

852 

are classified by O.lA hpE as follows 

s 280 200 T 400 I 280 u 560 

Case Outline 2006A 
(unit:mm) 

EIAJ: SC-Sl 
SANYO: MP 

B: Base 
C: Collector 
E: Emitter 

3075KI/1263KI,TS No.1029-1/3 

unit 
uA 
uA 

MHz 
pF 

v 

v 



2SD1247/2SB927 

-2.0 288927 

<t 

I -1.6 
u 

H 

o ............ ~_.._~...._~ .............. ~......_~...._~ ....... __.~~ 
0 -200 -600 -800 -l()X) 

3.2 

<t 2.8 

I 
u 2.4 

H 

.; 2.0 
c: 

"' ~ f.6 

" u 
... 1.2 

B 
~ o.s 

..... ..... 8 0.4 

0 
0 

Collector to Emitter Voltage, VCE - mV 

IC - VBE 
Vrn-2V 

~~ & -f)_ 
""' 
r1 

i For PNP, minus sign 
is o1tted. L _l 

..L 
0.2 o.4 o.6 o.e 1.0 1.2 

Base to Emitter Voltage,VBE - V 

fr - le 
Nl(XX)~-~~-~~~-,-"-~-~~---~ 

~ 7'f---+--+--+-+-+--+--1--+--+-v4cPE~=~1o_v--1 

c: ... 

5•1----+---+-____,f--t--+--+---+--t--t--+--+-~ 

5»---+--+--t--+-+---+--+--+-+--+--+--~ 

311----+--+--t--+-+---+--+--+-+--+--+--~ 

2f---+--t---l~f--+--+--+--t--t--+--+-~ 

~ ~'---*--.\--F~o-r,PrN_P_,_m_1_·nru_s~s~1-·gn...,.....,is..-o_m_i_t_t~e-d;. 
~ s'm 2 3 57tCXX> 2 

Collector Current,Ic - mA 

VcE(sat - Ic 

z 1.01---~t--+--+--+--+---+---+--t--f--t---+-t--~ 
"' "' 

>tJ A .... ri 
3~ ~~ 
-g ~ 0.1 -i-,.Ll~V-7/'JL'-+--+-+----i 
~ g <Q'Oq't~'-"'f-J.....--t--t--+-+---1 .... ~ ']; ,.:$)\JZ: 
~.8 ~z 
t~ Y....V-
~~ ~ . 1 ..• d 
6~0.0I For PNP, minus sign is omitte. 
u lll O.OI 3 --S ~ O·l 2· -- 3 '5' 7 l.O 2 -T 

Collector Current,Ic - A 

.... 
c 
QJ ... ... 
" u 
u 
0 

IC - VCE 

!§_=O 
200 800 

Collector to Emitter Voltage, VCE - mV 

IOJJ~~~~~~h~FE~--l~C~~~~~~ 
VcE-2V 

S1t--+--t-+---t--+-+--1r---+--+--+--+----1 

311----+--+-+---+---+--+--1---+--+--+---+----1 

7 

' 3 

2 

~ 
. I 

For PNP, minus sign is omitted. 7r--

0.01 2 3 5 0.1 2 3 5 1.0 2 3 5 10 

Collector Current,Ic - A 

m Cob - VcB 

.g 
~ 

"' '" ~· .... 
·.< 
u 

"' 0. 
~ 2 
.... 
" fr 
6 

1() For PNP, 

1.0 2 tO 

f::;: I MHz 

Collector to Base Voltage, Vea - V 

Pc - Ta ~ 1200 
288927 / 2SD 1247 

~!(XX) 
c: 
0 

-.< 
800 .... 

"' 0. 
·rl 

"' "' 600 
·rl 
0 

... 
"' 400 
~ 
"' 
"' 200 ..... 
-la 
:. 
0 0 ..... 

..... 0 
<t 

~ ~ ~ ~ m w ~ ~ ~ 
Ambient Temperature,Ta - °C 
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2SD1247/2SB927 

10 ~~~~~-~~A~S'--"0~~~-~~--. ;r 
lop 

~ 51--..,....:-.+-.+---!~~1--+-....... --+~---+-+---t 

J.i:='l~=f.~~;-mm.ailix;::!:=l==~~~i;...i.0~/o ~-+-+---t 
~ 2 N ~ ~ 
.J1.o ~ """ 
~ ~o \.\' 
" 5 ~e;. 8 3 L.....:~t 
" 2 ~Oq \ 

B K 
~ O.l 288927/2SD1247 11 ~ 
~ 5 For PNP, minus sign is omitted.~____.,-+-+---< 
u 3 I ms~ I 00 ms : Single pulse ~ 

Ta=2s·c 
• , -.,- 1.0 2 3 5 7 10 

Collector to Emitter Voltage,VCE - V 
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2006A 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

High Current Driver Applications 

®12448 

Applications 
. Power Supplies, relay drivers, lamp drivers, car applications 

Features 
Adoption of FBET, MBIT process 

. Low saturation voltage 

. Large current capacity and wide ASO 

( ) : 2SB985 
Absolute Maximum Ratings at Ta=25°c 

Collector to Base Voltage VCBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

icp 
Pc 
Tj 
Tstg 

E~ectrical Characteristics at Ta=25°C 
Collector Cutoff Current VcBO 
Emitter Cutoff Current VEBO 
DC Current Gain hFE(l) 

hFE (2) 
Gain Bandwidth Product fT 
Output Capacitance Cob 

(-)60 
(-)50 

(-) 6 
(-) 3 
(-) 6 

1 
150 

-55 to +150 

vc8 = (- l 40V, IE=o 
VEB=(-)4V,Ic=O 
VcE= ( - l 2v, Ic= ( - )lOOmA 
VcE=(-)2V,Ic=(-)3A 
VCE= (-) lOV ,IO=(-) 50mA 
VcB=(-)lOV,f=lMHz 

min 

100* 
40 

unit 
v 
v 
v 
A 

A 

w 
oc 
oc 

typ max 
(-) 1.0 
(-) 1.0 

560* 

150 
25 

(39) 
Collector to Emitter Satura- VCE (sat) Ic= (-) 2A, IB= (-) lOOmA, 
tion Voltage Pulse 

0.19 0.5 
(-0. 35X-O. 7) 

Base to Emitter Saturation 
Voltage 
Collector to Base Breakdown 
Voltage 
Collector to Emitter Break­
down Voltage 
Emitter to Base Breakdown 
Voltage 

'BE(sat) Ic=(-)2A,IB=(-)100mA, 
Pu:!.se 

(-)0.94(-)1.2 

v(BR)CBO Ic=(-)lOuA,IE=O (-) 60 

(-)50 

(-)6 

*The 2SB985/2SD1347 are 

I 100 R 2 00 I 140 s 
c·lassified by lOOmA hFE as follows 

280 I 200 T 400 I 280 u 560 I 

EL\J: SC-51 
SANYO:MP 

B: Base 
C: Collector 
E: Emitter 

D064MY/1253KI,TS No.1244-1/3 
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unit 
uA 
uA 

MHz 
pF 

v 

v 

v 

v 

v 



2501247 /2SB985 

Collector to Emitter Voltage,VCE - V 

re - VeE 
-500 

'Ii 
I -400 
u 

H 

9 -3500µ/'\] 2SB985 

1-3choµ1 0 

" :I.2sJi,uA I 
.; 
<:: -300 QI 

v 
1ooo1A ... ... 

" u 
v I 

- !500µA 
... -200 
0 ., 
u 
QI 

.-< 
-100 .-< 

0 
u 

21006µA 

lsoLA 
J 

0 
0 

J rs=o 
-1 -7 -3 -4 -5 

-1.6 

...; -1.4 
I 

u-1.2 
H 

~ -1.0 
~ 
~ -0.8 
u 

t! --0.6 ... 
u 
~ -0.4 
.-< 
0 
u -0.2 

0 
0 

Collector to Emitter Voltage,VCE - V 

re - VBE 
2SB985 
Vc8= -2V 

i 
I 

l/ 
-0.2 -0.4 -0.6 -0.8 -1.0 -1. 2 

Base to Emi tte" Voltage, VBE - v 

1000~~~~~~-h_F~E_-~r~e~~~~~~ 
71---+-+~+--l--ll---+-+~-+-+~-t-VC8=2V 

I . 
2!t---t--+~+-l--l---+-+~t---i--t~--+---+---+-"-+-1 

10 For PNP, minus sign is omitted. 
0.01 2 3 T'r 0.1 2 3 5 71.0 ·7 :J" 

Collector Current,Ic - A 
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10 

...; 

'Ii 

I 4 
u 

H 

500 

I 

0 400 
H ., 
<:: 
~ 300 
... 
8 
t! 200 ., 
u 
QI 
.-< 
.-< 100 
8 

0 

1.6 

...; 1.4 

I 

u 1.2 
H 

~ 1.0 
QI ... 
~ 0.8 
u 
... 0.6 
E 
~ 0.4 .... 

.-< 

8 0.2 

0.4 0.8 1 .2 1.6 2.0 
Collector to Emitter Voltage, VcE - V 

re - VeE 
~lh 'f>1- T 1 2SD 1347 
;:;- 3c:§:f,,__2sooµA 
~ I-"" T 

""T/ 200JµA 

f 
1;1;;0µA 

rL1 
IOOOµA 

5~µA 
rL 

Ig=O 

0 3 4 5 
Collector to Emitter Voltage,VcE - V 

re - VsE 
2SD 1347 
Vrn=2V 

1 
I 

0 
0 

12 
0.2 0.4 0 .6 0.8 1.0 1. 2 

Base to Emitter Voltage,VBE - V 

fT - re 
N1000~~~~~~~~:.__,.~..::.,~~-,.-v-c_8 __ ~,~ov.., 
~ 7''----"-___._____,___,____,_--l---+~1--1-___.__~-I--'=-~--< 

8 ... 
.; 
u 

" 'tl 
0 ... 
"" 
.<:: ., 
'tl ..... 
~ 
fd 
"' <:: ..... 
"' '-' 

5•1----+--+~+-1--11---+-+~-+-+~-+--+--+-+-j 

3tl----+--+~+---l--l~-l--+~1---+-+~-l--l-->L-I-~ 

21---+-+~1----l-+~---l---+---+-+-+-~--+----+---l----I--~ 

For PNP, minus sign is omitted. 
100.01 23 570.1 23 5-r 1.0 2 3 

Collector Current,Ic - A 
10 



2501347 /2SB985 

Cob - VCB 
r= I MHz 

21-----+--+--+--+--+---+---j--+-+-----< 
.., 
"' tll 

2f------1-t---+--+--+---+--t--f.-l--jf------i-+---I 

§ 10007 
M :0: 51----J-t---+--+--+---+--t--f.-l--1f------1v-t---I 

Q) Q) 
.., ~ 31----1-+---+--+--+---+--t--f.-l--1f----.,.-<J~l----I 

·g ~ 2>------<-+---+--+--+---+---+--l---<V___,t21,..L~..,,lL~,___--1 

~ g 100 'is'>2 v 
~ § ~ 21: ~1 l--t----jf----+----< 

2 j 3 ~ '1,S\J~\_\+-+--+---+--+---' 
~ ~ 2 l 
j .B 10 For PNP, minus sign ii omitted. 

10 1 10 100 8 ~ o.oi ~ 3 -s-7 0.1 2 3 -s-7 LO 
Collector to Base Voltage,VcB - V Collector CUrrent,Ic - A 

.., 
"' tll 

"' 

3 

2 

~ 10 

" 0 ..... 
1il 
M 
::l .., 
"' <fl 

7 

s 

2 

~ 1.0 .., .., 
.... 
" "' 0 

7 

s 

VBE(sat) - IC 
Ic/Is=20 

2 
For PNP, minus sign is omitted. .µ 

2 3 5 7 2 3 5 7 2 Q) 

~ O.DI 0.1 1.0 

"' Collector Current,Ic - A 

3 1.4~-~-~-~-P~c~--T_a'---,_-~-~-~ 
I 

u 
'"- 1 . 2 1----+---+---t---+---1t----+---+---I 

§ 
";:! 1. 0 1---+..---+---+---+---1f-----+---+---I 

-~ ~ 
tll 0. 8 l---+---+--~....._..--+---+---+----+---t---1 

-~ h 
M 0.61---+---+---t--,,_..--I---+---+----< 

~ 0 .4 l---+---+----+---+N-~ .... N---+---4----1 

u 0. 2 1----+---+---t---+--f-----+" ....... .---+---I 

~ ")..._ 
~ O'---'----'----'---'---'----'--~J_.~~ 
~ o ro ~ w ~ g m ~ ~ 
rl Ambient Temperature,Ta - °C 
..... 
.,; 

A S 0 
10 

7'=. icp I 

3 Ic max ~-' ~! 
2 

u 
'-; 1.0 .., 

~ '.];!~ 

f'b. ~~~ 
~00 ~ " <lJ 

M 
M 
::l 
u 

~ o. .., 
u 
OJ ..... ..... 
0 
u 

o.o 

7 
5 

3 
2 

1 
7 

3 
2 

1 
l 

~ N00,,,,, ""\ 
h.\ ~ ~t./ 

f"..o~J. ' ~ ~ ~ 
~ 
~ 

[SJ 
pulse 
2 3 s 0.1 1.0 10 100 

Collector to Emitter Voltage,VcE - V 
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2009 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

High Current Switching Applications 

®1245A 

Use 
• Power supply, relay driver, 1amp driver, electrical equipment. 

Features 
• Adoption of FBET, MBIT process. 
• Low saturation voltage • 
• Large current capacity and wide ASO. 

( ):2SB986 
Absolute Maximlll Ratings at Ta=25°C 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 

Junction Temperature 
Storage Temperature 

VCBO 
VcEO 
VEBO 
Ic 
icp 
Pc 

Tj 
Tstg 

(-)60 
(-)50 
(-)6 
(-)4 
(-)6 
1.2 

Tc=25°C 10 
150 

-55 to +150 

unit 
v 
v 
v 
A 
A 
w 
w 

OC 
OC 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current IcBO VcB=(-)40V,IE=O 
Emitter Cutoff Current IEBO VEB=(-)4V,Ic=O 
DC Current Gain hFE( 1) VcE=(-)2V,Ic=(-)100mA 

hFE(2) VcE=(-)2V,Ic=(-)3A 

min 

100• 
40 

typ max 
(-) 1.0 
(-)1.0 

560* 

Gain Bandwidth Product fT VcE=(~)10V,Ic=(-)50mA 
Output Capacitance c0 b VcB=(-)10V 

* The 2SB986/2SD1348 are classified by 100mA hFE as follows: 

J100 R 200 I 140 s 280 200 T 400 I 280 u 560 I 

Case Outline 2009 
(unH:mm) 

150 
25 

(39) 

B: Base 

unit 
uA 
uA 

MHz 
pF 

JEDEC: T0-126 C: Collector 
E: Emitter 

D124MY,TS No.1245-1/3 
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2SD1348i/ 2SB986 

Collector to Emitter 
Saturation Voltage 

VcE(sat) 1c=<-> 2A, 
IB=(-)100mA,Pulse 

min typ max 
0.19 0.5 

(-0.35) (-0.7) 
{-)0.94(-)1.2 

unit 
v 

Base to Emitter Satura­
tion Voltage 

VBE(sat) 1c=<-> 2A, 
IB=(-)100mA,Pulse 

Collector to Base 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage 
Emitter to Base 
Breakdown Voltage 

v(BR)CBO Ic=10uA,IE=O (-)60 

v(BR)CEO 1c= 1mA,RBE=co 

v(BR)EBO IE=(-)10uA,Ic=O 

(-)50 

(-)6 

< -4.5 

I -4.Q 

u 
H -3.5 
.... 
~ -3.0 
s.. s.. -2.5 
::s 
u -2.0 

0 .___.__...___.._ _ _._-J._.... _ __, _ _.__...._.....J 

< 

o -0.2 -o.4 -o.6 -o.e -1.0 -1.2 -t4 -1.6 -1.e -2.0 
Collector to Emitter Voltage,VcE - V 

HU -1.4 ~--b~+--+­

-:= -1. 2 ftl--1'----t 
<II s.. s.. 
::s 
u 
s.. 

-0.8 

B -o.s --+--+-

g -0.4 k:J.-}--1-~k~~::!===f:=+=+=~ 
~ -0.2 >-----+--+- _J_~',- -+ 
u o~---+--~~-~-rg_=_o~-~---+--~--

o -2 -4 -6 -e -10 -12 -14 -11; -1e -20 
Collector to Emitter Voltage,VcE - V 

Ic - VBE 
-1.6 ------~~-~--2~8-B-9-86-~ 

< -1.4 f---t--+---1-+--+--+-+---+.---+ V CE= - 2V 

u -1.2 f---t--+---1-+--+--+-+---+--+--lf---t--1 
H 

-:= .-1.0 >---+I-+---+--+->---+--+--<+-+--+--+---< 

i --0.8>---+---+--1-+--+---+--~~-~1-+----+--+-+-~ 
s.. -0.6.--r----t--1--t---t--i"-rlr->--t---+--i"---< 

i -O.' f---t---t--+--lf---+---+-_,,,_,__--+---+-,__, 
..... ..... 8 -0.2 t--t--1 - +---' -1--+l/--+l------t---t------!-+--I 

01-....___..___,_...__.__.,_"------'----'---''----'--' 
0 -0.2 -0.4 -0.6 -0.8 -1.0 -1.2 

Base to Emitter Voltage,VBE - V 

< 4.5 

I 4.0 !----+----+ 
u 

'"!. 3. 5 r----i-----,.,.,.-4"-_ .... 
~ 3.0 1-----1--#-h.-"--=-i---l-­
s.. 3 2.5 l---4#cl---i--cT""'F­
u 
r.. 20 1----1-t'--"---+c;>""+""""-= 
0 
.... 1.5 
Cl 

~ 1.0 'rlfb~F---±=~~!!!!l..+~-+=1'=9 ..... 
8 0.5 

0 ~_.__...._~-~~-~--1--1---+--....__. 
o 0.4 o.e 1.2 1.6 
Collector to Emitter Voltage,VcE 

2.0 

- v 
2.0 _______ rc_-_vc""E~-----

< 1. 8 f----+----+--

1 f.6 >-__,,,::--1-
u 

H- f.4 
.... 
~ f:2 HHCf----~--=--i'::.:.:-f~l!f--r-~=F=i=~ 
s.. 3 10 

~ OB rac1=+=:=+=+4!!6:f=f=r=F1 B 0611 

~ 0.4 kd=-l==-±=-c="il!Ji..±=t=::t=:t=::::l 
..... 
8 0 2 1.-...j,,=~~-ct==~~=l:o=!=:=t==:t=~ 

o.__,__..._-'-_....___r~s~=-o_.__....__,__..._.....J 
0 2 4 6 8 ~ ~ M ~ m 20 
Collector to Emitter Voltage,VcE - V 

1.6 

< 1.4 

I 

0 .1.2 
H 

-::; 1.0 
<II 

!:: 0.8 
::s 
u 
r.. 0.6 
0 .... g 0.4 

..... c: 0.2 
u 

0 

IC - VB E 
2SD 1348 
vc8=2v 

1 
i 

lL 
0 0.2 0.4 0.6 0.8 1.0 1.2 

Base to Emitter Voltage,VBE - V 

v 

v 

v 

v 
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2SD1348 /,2SB986 

1000 

·Ill! 
~r.. 

c 

~ 
.., 100 
; 
f: 
::s 
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u 
Q 

hFE - re 

-~+-
VcE:=2V 

- t· 
2SB9S6 i 

i-- 2SD1348 l' " I I ~ 
T ~. 

I 

T I 

j : I . 
I 

For PJP,mi1us sign is ~ltted. 
0.01 TT OT TT s 7 z 10 

0.1 1.0 10 

~ 
I 

'8 2 
0 

GI 
g 100 ., .., 

Collector Current le - A 

cob - VeB 
f- IMHz 

t--... 
st---.. l'"-t-.. 2 

r- ~ 
.... 
g 
~ 
t.> .., 
fr 
5 

2 

N2SD134& 

l~ 
~ 

~ 
For PNP,minus sign is omitted. 

fr - re 
~ ooo ~~~~~~--...:......--...~~-~V-ce;---,-ov~ 
~ 7'1---+--+--+-+-+---+--+--+-+--t---+f-"-;"--,-,.--1 

.!°"' t--+--1 ·--t-1 ·+---+, --+-+-+-+--1--j-+-I ~ 
~ I I I 2 . 
., 2 ; sr/1348 -+--+--+--+-1 i ~ 2Sa9~ i 
p., 1007~ I Jj ~ 
~ F--+--+--+-+-+---+-+--+-+--+---l-"~r-1--+-i 

.., S>---+--+--+--+-+----+--+--+-+--+---<-+u~ !-+-
~ 11 I ' 

] Zt---+-11--1-+-+---J T f 
!i 10 For PNP, minus sign is omitted. 
~ 0.01 2 3 s 7 0.1 2 3 5 7 1.0 2 

Collector Current,Ic - A 
10 

c ==- Ve Elsa u - re 
~ ~10000~~~-.---.-"T'-'"""~ ....... -..."-.,..---/--~ 

~· 
71-__,__,,__+--+-t---+--+-+--+-Ic r8 =20 

s. ,.... 
::s.., 
~ C\1 
II] Ill 

s. '/;l10001----+--+-+-1~--+--+--+-+-+---+--+---I 
<II t.> 7t---+-+-t-t-+--+---t---t--+--t---+--b"--i 
~; s,1----+--+-t-t-+--+--+---+--+-+--~vr-->"'!1.L--1 
~~ 311----+--+-t-t~--+--+---t-+--t----.,.o<!--.,;c...--1 

~ ~ 2't---+---+---+--+-+---+--+--+--+V1_...,rZ...._, .... 1£'.'.'.1-+--I 

.., {1. 1007 7,'<l,(?,~,..<i'1"--b--i..-'f-v-+--+-+--1 
s. ~ '21 ....... 11.'0+-t----+--+--< s 3 ~~~'3-+i-+--+---<>---+---< 
~ 2 r1 

21---+--+-+-4~--+--+--+-+-+--+--+---I 

::l 10 For PNP,minus sign is omi1tted. 
10 100 8 0.01 T 3 o'r 0.1 T 3 >T 1.0 TT o'r 2 3 ! 

10 
1 

Collector to Base Voltage,VcB - v Collector Current,Ic - A 

111 1> VBE(sat) - re 

E :._ ::======================I=c=/=:r8=-==2:0 {; ~ 
5 .'.'.!101----+--+-t-t-+--+--+---t--+-+--+--+---l 

~ ==-~ ~7--t---t---t--+--t---+--+---+-+--+--+-+-4 
" .3 
~ 2t---+-+-t-t-+--+---t---t--+--t---+--+---l 

1.0t----t--'2SB986/2SD1348 
7 

2 For PNP,minus sign is omitted. 
0.01 T 3 OT 0.1 T 3 -S-'r 1.0 

Collector Current,Ic - A 

u~----~-Pc........,-_Ta~-----~ 
~ l88986/2SD1348 

ul0,____,~'-.....-__,__ .. -41---+--+-\-+--+----l 

"" ~I a s 1----+---+~~~ .... ~.,t -+--+' ---+---+---i 
:! II> ! 

.; 6 ~~t _.l_-+---+--1 
:i ~...:I 
~ ' >----+-·-i ----+---+1-"~---+---+---1 
~ N 
0 ~ """ 
GI No t'in 

:::: l.
2 t=1=1=±=±=±:==:b~1i'..~J 8 0 ~ 

0 20 /,() 60 80 100 120 11,() 160 
Ambient Tem.perature,Ta - 0 c 

860 

A S 0 
10 

7 iilli ± 1 Pulse 

:Jrc ~ax'-.. ~~~ 
t.> 

H 
2 

~ 1.0 

f 7 

]', 
~o> 

~~~ t;> 1''\ 

(~' " ::s 
u 

" .s o. 
0 
<II ..... ..... 
0 
t.> 

0.0 

~ ~ &,._ ' ~ ~t 
<O'o :foQ ~ ~ 

1 
CJ N ~ 

7 ~ ~ 

"'b.. 
2 2SB9B6/2ffi 1348 ~ 

1 For PNP,minus sign is omitted. 
. 2 3 5 7 2 3 ~ ,-0 1 1.0 10 100 
Collector to Emitter Voltage,VcE - V 



2010A 

NPN Triple Diffused Planar 
Silicon Darlington Transistor 

Driver Applications 

Use: 
· Especially suited for use in switching of L load of motor driver, printer 

hammer driver, relay driver,etc. 

Features: 
High DC current gain 
Large current capacity and wide ASO 
Contains 60±lOV avalanche diode between collector and base 
Uniformity in collector-to-base breakdown voltage due to adoption of accurate 
impurity diffusion process 
High 40mJ reverse energy rating 

Absolute Maximum Ratings at Ta=2S°C 
Collector to Base Voltage VCBO 
Collector to Emitter Voltage VCEO 
Emitter to Base Voltage VEBO 
Collector Current re 
Peak Collector Current icp 
Base Current IB 
Collector Dissipation Pc 
Junction Temperature T· J 
Storage Temperature Tstg 

Electrical Characteristics at Ta=2S°C 
Collector Cutoff Current IcBO 
Emitter Cutoff Current 
DC Current Gain 
Gain Bandwidth Product 
C-E Saturation Voltage 
B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
Unclamped Inductive Load 
Energy 
Turn-on Time 
Storage Time 
Fall Time 

IEBO 
hFE 
fT 
VcE (sat) 
VBE (sat) 
V(BR)CBO 
V(BR)CEO 
Es/b 

ton 

tstg 
tf 

SO* 
SO* 

6 
3 
s 

o.s 
Tc=2S°C 30 

lSO 
-SS to +lSO 

VcB=40V,IE=0 
VEB=SV,Ic=O 
VcE=3V' Ic=l. SA 
VcE=SV' Ic=l. SA 
Ic=l. SA, IB=3mA 
Ic=l. SA, IB=3mA 
Ic=SmA,IE=O 
Ic=SOmA, RBE=CO 
L=lOOmH,RBE=lOOohm 

rvcc=20V,Ic=2.0AJ 
I IBl=-IB2=4mA 

unit 
v 
v 
v 
A 
A 
A 
w 

oc 
oc 

Min 

1000 

so 
so 
40 

*:Built-in 
Zener Diode 
(60±10V) 

typ 

4000 
20 

0.9 

60 
60 

o.s 
4.0 
1. s 

max 
100 

3 

1. s 
2.0 

70 
70 

unit 
uA 
mA 

MHz 
v 
v 
v 
v 

mJ 

us 

us 
us 

Switching time is measured with the specified test circuit shown on the next 
page. Case Outline 2010A 

(unit:mm) rw:iis.1--r- 1•.01 

[lff JifFJ!~ 
2.7 

--i----r-

~ ' ' 
~~:+:r=J L E: Emitter 

1 _ J I ~ C: Collector 
"? ~ 18.0 _____..., 
- JEDEC: T0-220AB B: Base 

Eil\J SC-46 

7223KI,MT No.1220-1/3 
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2501394 

Switching Time Test Circuit 
OUT 

INPUT 

50 

Vee--sv 

re - VeE 
• From top 

..; I 000 µ A+-----+-------t---r------1 
1 900µA 

u l BOOµ A +----+---t---::::;!----::~ 
H 700µA 
µ, 600µA 
~ 500µA ... ... 
;:J 
u 
... 
0 
.µ 

~ 1r------.~~---r---::-:::::ct~--r---~·· ,... ,... 
0 
u 

o.,_~..__._ __ __._ __ r~B-=,__o __ ~---:! 
0 • , 

Collector to Emitter Voltage,VcE - V 

hFE - Ie 

.µ 
c ., 
... ... 1000 
;:J 

7 u 
u 
Cl 

l 

l 

100 , 
0.1 1.0 10 

Collector Current,Ic - A 

VBE(sat) - re 
rc/Is-soo 

z 1() 1--t---+--+-+-+-+-+--+--+---J---J---t 
"' ... ~ -»---+--+---+--11---+-+-+----+-+--t--t---t 

., f.<l 

.µ "' .µ > .... . 
E ., 
f.<l"' 

0 "' .µ ~ 
o >---+--+---+--+-Ta- 40 ·c 

~ > 
fti i.:2;,,:;5'-'°C"'+-t-:-T!---+- 1 _-4---
<0 § 12o·c~ 

-~ 1.oi---t-ti--=::::l,_,:.:r-9'--t1--t-"-r11-
~ 
.µ o;I 
ell .... ,,....,,-0='. ,,-----.,, , 1.0 10 

Collector Current,Ic - A 

862 

Es/b Test Circuit 
L +Vee 

... ~ 101--+--+--+--+-+--+-+---r----t---t---J-~ 
~ ~· "lf-+--+·--+----t-+--+--+----t--t---+---t---1 
.µ f.<l .... u 
E > 
f.<l • ., 
0 "' .µ "' .µ ... ,... 
0 0 
.µ > 
u T - -40°c 
~ -~ l.O't--+-...-2-5-.-+C-,_ a 

8~ '~ 
;:J 
.µ 

"' Ul , 7 0.1 1.0 
Collector Current,IC - A 

JO 

..: 7t----t- i cp 
51---+---'=-+-+--+~,...--+-....--t---+---t---t 

~ :~1--~I-cm~ax---+--o~,:SS::l~~~-~~&-+---+--
., 7Q '\ 

~ 1.() I---+--+-+-+--- ~&--f-t----i 
8 71----t---l-+---+-----t- '--"~"""->--+-----< 
... 5;~--+----l-+--+---+--+-'~_"'§~f---t-----i 

t 311---t---lr---t--t---t----t---'t-----11----j. 
~ 2!1---t---ll---t--t---t----t---t----ir-----1 ,... 
0 

u 0 ·1 T0 -25°C 
s; \ms~ I OOmsis Single Pulse 
""23 5710 23 100 

Collector to Emitter Voltage,VcE - V 
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10 

«: 
1 
.0 
'--.. 
H 

Vcc=2ov 
''--+----+---+----'---+-+-"----'-RBI':= I 00 0 7 

icp 
5 

3 

2 

0 

7 

5 

2 3 10 

L - mH 

100 
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2010A 

NPN Triple Diffused Planar 
Silicon Darlington Transistor 

Driver Applications 

®1221 

Use: 
• Especially suited for use in switching of L load of motor driver,printer 

hammer driver,relay driver,etc. 

Feature~: 
High DC current gain 
Large current capacity and wide ASO 
Contains 60±lOV avalanche diode between collector and base 
Uniformity in collector-to-base breakdown voltage due to adoption of accurate 
impurity diffusion process 
High SOmJ rever~e energy rating 

Absolute Maximum Ratings at Ta=2S 0 c 
Collector to Base Voltage Vcso 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current 
Base Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics at 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Bandwidth Prodcut 
C-E Saturation Voltage 
B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Saturation Voltage 
Unclamped Inductive Load 

Energy 
Turn-on Time 
Storage Time 
Fall Time 

icp 
Is 
Pc 
Tj 
Tstg 

Ta=2S°C 
IcBO 
IEBO 
hFE 
fT 
VcE(sat) 
VBE(sat) 
V(BR)CBO 
V(BR)CEO 
Es/b 

ton 
tstg 
tf 

SO* 
SO* 

6 
s 
8 

o.s 
Tc=2S°C 40 

lSO 
-SS to +lSO 

Vcs=40V,IE=O 
VEs=SV, Ic=O 
VcE=3V, Ic=2. SA 
VcE=SV, Ic=2. SA 
Ic=2.SA,Is=SrnA 
Ic=2.SA,Is=SrnA 
Ic=SrnA,IE=O 
Ic=SOrnA, RBE=CO 
L=lOOmH,RBE=lOOohm 

[Vcc=20V,Ic=3.0Aj 
IBl=-IB2=6rnA 

unit 
v *:Built-in 
v Zener Diode 
v (60:!:10V) 
A 
A 
A 
w 

oc 
oc 

min typ max unit 
100 uA 

3 rnA 
1000 4000 

20 MHz 
0.9 l.S v 

2.0 v 
so 60 70 v 
so 60 70 v 
so mJ 

0.6 us 
4.0 us 
1. s us 

Switching time is measured with the specified test circuit shown on the next 
page. 

864 

Case Outline 
(unit:mm) 

2010A 

~rr;;+:;:e=i L 
:::i~18.0~ . 
~ JEDEC: T0-2 201\B 

EIAJ SC-46 

~ 

"' II! 
"' 

E: 
C: 
B: 

2.7 
-i--r--

~ I ' 
Emitter 
Collector 
Base 

7223KI,MT No.1221-1/3 



2501395 

Switching Time Test Circuit 
PW=50µs, Duty Cycle;;;; 1% 
500IB I = - 500Is2 = Ic 

5 From top 
<C 2000µA 

INPUT 

our 

~ 4 : ~gg ~ ~ -~"7"""J7~'J,;,l.>""l'=- --t:==--1 
H 

~ J~--JJ~~~~-::::;---~~~===+======; 
... ... 
::l 
u 
... 
0 
+J 
u 

" ,... Jf--~H----+-­,... 
0 
u 

:> 

o.__~&...._.._~~__..~~-=-~~~....._~~-' 
0 1 2 3 .. !> 
Collector to Emitter Voltage,VcE - V 

hFE - re 

ia>1--1r-o~.1--+-l----J-5---i.--",.o---i<---..r-_,5___,.--"'10 

Collector Current,Ic - A 

VBE(sat) - re 
Ic/Is-500 

~ Of-+--t--+--+--+-+-+---+--+--t--+-~ 
IJI 

0.1 5 1.0 10 
Collector Current,Ic - A 

Es/b Test Circuit 

6 

5 
u 
H 

+J c 4 

" ... ... a J 

... 
0 
+J 
u 

" ,... ,... 
0 
u 

0 JL lL 

re - VBE 

I- 1 o(J 

~ I o~ 
['.; ~ 

I/ I/ 

)__ 

VcE-3V 

p 

1 v 
0 ,, I I I 0.6 0.8 1.0 .2 1.4 .6 .8 2.0 2.2 

Base to Emitter Voltage,VBE - V 

:> VcE(sat) - re 
Ic/Is-500 

~ ~ JOf-+--t---t--+--+--+--+---+-----t--+--+-~ 
+J Ul 
+J ~ 

g [j (.:l::: 
B ~ 

"' ... .., 
B~ 
u :> 

~ § i.Ot--t-+---+-:-r- T - -40oC 
o . .., 25oC a 

u ~ 120°C--i--t-t" ~ 
::l 
+J 

"' Ul 
0.1 2 J ID 

Collector Current,Ic - A 

A S 0 
.1 

10 

.c 1oi----1cp--1--+-------t--r--r----r---1 
71- Ic max " 1 

u ......... ~~· ---J-<00 
: ~ --rl-S.-0....-,---i----, 

~ 2t---+--t--t---::-S:~~~~~00o ~ 

8 ~ ~ 
... 5 ~ 
E ~ 
u 
~ 2,1-----+--+---+---r-------t--+--+----< ,... 
8 0.1 T =250C 

.. c . 1 
~\ms~\ OOms is Single Pu se 

5710 2 3 100 
Collector to Emitter Voltage,VcE - V 
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2SD13~::i 

..; ~6' e__.. 
I Jl--+-~-+---+~+-+t-;~ ...... b~ --!-----1-+-
,D Sol7JJ 
-;;;- 2~~-1---~-l-----1---l~~l---·-,..._l""'--l---+-+-
H ~ 

1.0 f-f----1-f----+--+--+--+--+--l--t--....~ 
7'~-l---~-1-----1---1--l~l--~l--+--+-+--I 

10 10 100 
L - mH 

866 



2022 
NPN Triple Diffused Planar 

Silicon Transistor 

Color TV Horizontal Deflection Output 
Applications (with Damper Diode) 

®l222A 

Features: 
High Breakdown Voltage and High Reliability. 
High Switching Speed. 
Capable of being mounted easily due to one-point fixing type plastic mold 
package. 

Absolute Maximum Ratings at Ta=25°c 
Collector to Base Voltage VCBO 1500 
Collector to Emitter Voltage VCEO 800 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics at 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Bandwidth Product 
C-E Saturation Voltage 
B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Diode Forward Voltage 
Fall Time 

Switching Time Test Circuit 

PW:20us, Duty:01'1. OUTPUT 

VBE=-SV 

VEBO 7 
Ic 2.5 
icp 10 
Pc Tc=25°C 80 
Tj 150 
Tstg -55 to +150 

Ta=25°C min 
IcBo VcB=800V,IE=O 
IEBO VEB=4V,Ic=O 40 
hFE VcE=5v,Ic=0.5A 8 
fT VcE=lOV,Ic=0.5A 
VcE(sat) Ic=2A,IB=0.6A 
VBE(sat) Ic=2A,IB=0.6A 
V(BR)CBO Ic=5rnA,IE=0 1500 
V(BR)CEO Ic=lOOrnA,RBE= (XJ 800 
v(BR)EBO IE=200rnA,Ic=O 7 
VF IEC=2.5A 
tf Ic=2A,Is1=0.6A,IB2=-l.2A 

Vcc=200V,RL=lOOohm 

Case Outline 2022 
(unit:mm) 

unit 
v 
v 
v 
A 
A 
w 

oc 
oc 

typ 

3 

max 
10 

130 

8 
1.5 

2 
0.7 

E: Emitter 
C: Collector 
B: Base 

1185MY/1203KI,MT No.1222-1/3 

867 

unit 
uA 
rnA 

MHz 
v 
v 
v 
v 
v 
v 

us 



2SD1396 

oC 
I 2.5 
tJ ... 
i 2.0 f¥:,f-~=F--l-:=~;!ll.!i~""""F=t=-+---l-=:;;i 
~ .. 
a l.S 11-=1--'F=-~t=--:~~e;:::.:f;;:;::;ri-f9 .. 
0 f·0 IW'--l--~r::.-::.-r:-::::-=t::J:~~:p~;;:;::;t..-t1 
.... 
8 o.s F--l--+--f---+-+--f---+-+---l---1 

.. ., 
> 

.., .. .... 
•rt~ 

i!i l'&I 

o.__.__..__.. _ _._~Is~=-o_,__,___.__..__, 
0 2345678910 

Collector to Emitter Voltaqe,VcE - v 

l.----.--~~h~FE:.....,...--I~C--~--~ 

1.0 ,__ _ __,...__... _ __._...___. __ __.__--1-_.....J 

0.1 

10 
11--
5 

3 

2 
i 

1.0 
Collector Current,Ic - A 

VcE(sat) - re 

t rr 

., 7 I i 

~1 
0 ~1-0 ... 
.. g, 
0 ., .., .. 
0 .... 

~~ 
8 g 

~o. ., .. 
" .. 

7 

3 

2 

1 
7 
s' 

~ 0.1 

_i! 
~ 

. 7-
~· 

1.0 
Collector Current,Ic - A 

t0~--~-S_w_it_c_h_i_n~g_T_1_·m_e_-_rs~2=----~ 

868 

-1.0 
Base Current,Ie2 - A 

2_8 .----.----.-rc'--..,.v_s_E_~-~-~ 
vCE:=sv 

tJ 
'"! z.o .., 
c 
" 1.6 .. .. 
" tJ .. 1.2 
0 .. 
~ 0.8 .... .... 
8 0.4 

0 
0 0.2 o.4 o.6 o.8 1.0 

Base to Emitter Voltaqe,VeE - V 

10 
> 7 

VcE(sat) - Ic 
·r--~--+~-+-~-1---+~l-+- Ic/Is=5 

.. l~ 
" :>t-----+----+---...+---+1- ~\) . ~]~ 
~ z / 
i ! ---+--+-----!R._~£> 1 
0 l'&I 2 ] .. ~ .. . 
.S po --,, 
~:I if 
~ ~ T77 
u c IV 
~ \ Cd 
~ 2~2~1:'+---+~-,,..0'---4--~I-----< 
~ 
~ 0.1 ,__ __ _,__ ... 3 __ ..,.____,,___._ ___ ,____, 

Cll 0.1 7 1.0 

.. 
"1.0 
I 

I 7 ... 
5 "' 3' 

"?. 3 

I . .. 2 

"' Do c ... 
.go .1 .. ... 7 :. 
Cll 

0 

Collecto~ Current,Ic - A 

Switching Time - Ic 

j7' Ic-5I81 --2.sra2 
...-..L:_ Vcc=2oov 

R Load 

Collector Current,Ic - A 

Switchinq Time - Ta 

4 

I 511----+---+---+---,__ _ _,_ _ ___. ... 
"' 
.[ tf 
~ 2'f-----t~--:::; ...... ~~"""--+---+----1--~ 

-
:. 
Ill 0-1 '-------'---'----'---'------L----1 

-80 -~ 0 ~ 80 ,~ 160 
Ambient Temperature,Ta - •c' 



2SD1396 

7 10 2 J 100 7 1(XX) 

Collector to Emitter Voltage,VcE - V 

Pc - Ta 
60·~-~-~-~~--~-~-~-~ 

3: 
I 

J;'so1---+--+--+--+---+---1---1----< 

.3 G01---+-~-+~-->,,-+ --+---+---+---+----< 

a "".,<i 
:~ 30,1----+---->--~,.;, I 

B 20 ~o~ 

~10 + 
I~ 00.,__~20~-,~o--60,,L---~~--,~oo--1~20C----,'OL--".___,160 

Ambient Temperature,Ta - °C 

Sample Application Circuit 

to LA7820 
pil 4 100 

T: C5161 (Tokyo Parts Kogyo) 
NP= 1025T 
NS=62 3/4 T 

Core L5DRBX 11 

Reverse Bias AS 0 

icp 
.c 10 

7 

:::: 5 

·1-

., 
c 
QI ... ... 
" u 1.0 ... 
0 7 ., 
u 5 
QI .... .... 
0 
u 

0.1 
5 

Ic =5Is I= -5Is2 
L=sooµH 
Single Pulse 

7 100 2 

l 

J Is2=:-0·5A 
Const 

tat rc;:o:2.5A) 

""" ""' 
3 5 100) 3 

Collector to Emitter Voltage,VcE - V 

Is I =0.6A 
-Is2=0.4~0. BA 
lc=2A 

869 



2022 

NPN Triple Diffused Planar 
Silicon Transistor 

®1223A 

Color TV Horizontal Deflection Output 
Applications (with Damper Diode) 

Features: 
High Breakdown Voltage and High Reliability. 
High Switching Speed. 
Capable of being mounted easily due to one-point fixing type plastic mold 
package. 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage VCBO 1500 
Collector to Emitter Voltage VCEO 800 
Emitter to Base Voltage VEBO 7 
Collector Current:- Ic 3.5 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics at 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current gain 
Gain Bandwidth Product 
C-E Saturation 'Voltage 
B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Diode Forward Voltage 
Fall Time 

Switching Time Test Circuit 

PW:20us .Duty:01'1. 
OUTPUT 

10 
Tc=25°C 80 

150 

icp 
Pc 
Tj 
Tstg -55 to +150 

Ta=25°C min 
ICBO VcB=800V,IE=O 
lEBO VEB=4V,Ic=O 40 
hFE VcE=5V,Ic=0.5A 8 
fT VcE=lOV,Ic=0.5A 
VcE(sat) Ic=2.5A,IB=0.8A 
VBE(sat) Ic=2.5A,IB=0.8A 
V(BR)CBO Ic=5mA,IE=O . 1500 
V (BR) CEO Ic=lOOmA, RBE= ex:> 800 
V(BR)EBO IE=200mA,Ic=O 7 
VF IEc=3.5A 
tf Ic=3A,IB1=0.8A,IB2=-l.6A 

Vcc=200V,RL=66.7ohm 

Case Outline 2022 
(unit:mm) 

unit 
v 
v 
v 
A 
A 
w 

oc 
oc 

typ 

3 

max 
10 

130 

8 
1.5 

2 
0.7 

unit 
uA 
mA 

MHz 
v 
v 
v 
v 
v 
v 

us 

E: Emitter 
C: Collector 
B: ease 

2275MY/1203KI,MT No.1223-1/3 

870 



2501397 

oC 3.5 

I 
U3.0 

.... 

4 6 1 8 

---< -

9 10 
Collector to Emitter Voltage,VcE - v. 

hFE - re 
Ve =sv 

21------t--+----+-4----+---+---+--~ 

1.0----.1----<-------+----<--~3<---
o.1 1.0 

Collector Current,Ic - A 

10~-~~_v __ eET( __ sa~t~) __ -~re_~~~~ 
> 71----1----+----l-+---+----+--+-----j 

~:_s l_l 
.... ., 'f-----+--+--+---+--+-+-+--[ -+-I-+--< 
~ ~ 2:1----1----+----l-+---+----11f----+-+----j 
o~ 1 
., > 1.0 >-------+---+-----+-+----+- ,,, ++-----<HI---. 
~· i. 1 111 ., ~· ,_,'-0 
u ~ 5 \ t-~---,~ 
".... () 1'1_ 
~ ~ 3 '"' I.'\.«/ /_,__+----_____, 

U .§ 2 I ~'\.y---
~ 0.1 f----' ........... "1--f-""""l-r---l 1--"f~'----+-+----1 
~ 1..... -+-1 
~ 5, __ __,,____,.3 _ __,_-=1-~---=2--+-----
Ul 0.1 1.0 

Collector Current,Ic - A 

10 ~----'-S~w_i t_c'--h~i_n_,,g~T_1_· me~_-_rs"-'2o;-__ ___, 
Ic--3A 

"' 7'"'--=---+t---·-t---+----IT--r--- IR I= 0. BA 
::> ! --+-..._ te R Load 

I 1 ~ Vc8 =2oov 

Base Current,IB2 - A 

4.0 re - VBE 

3.6 
VcE-5V 

oC 
I 3.2 
u 
'"! 2.8 ., 
c: 

" .. .. 
::> 
u .. 
0 ., 
u 

" .... .... 
0 
u 

2.4 

2.0 

1.6 

1.2 

o.e 

0.4 

0 
0 

Lj 
.~tfl irp,11 ::r fl 

0:, ,_1 
J_ I 

-7-l-rl-
0.2 o.4 o.& o.e 1.0 

Base to Emitter Voltage,VBE - v 

VeE( sat) - re 10 
> 

1 Ic/Is=s 

5 

3 

2 

5 

3 

2 

11-

1 

} u 
I 

h._ i>'L 1 
~ Sy(t -ff 
~ i/l-
~~ 

~ _...-:j <:i'.3_ l 
1 1.0 

Collector Current,Ic - A 

Switching Time - re 

3 

Ic-5Ig 1- -2. 5Is2 

Ill 
::> 

~ .... 
E-< 

J 
Vcc=2oov 

2 
R Loa.d 

ts~ 
+-z 

J_ 
I 

"t{ i--
~ 

1 v -
2 4 

Collector Current,IC - A 

Switching Time - Ta. 
Ic-3A 

1 Ig 1=o.BA 
5 Is2=-1.6A 
3 R Load 

Vcc=2oov -+--tstg 
2 

~ 
i1-0 ~ .... 

E-< 

D'· 
c: .... 

.<:: 
u ., .... 
~ 

1 

2 

1 o. 
-80 

tr 

J--1 

-40 0 40 80 120 
Ambient Temperature,Ta - 0 c 

5 

160 
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2 

<( 10 
I 

u 
H 

... 
c .. 
" " " u 

7 
5 

3 

2 

"1.0 
0 7 ... 
0 .. .... .... 

Reverse Bias A S O 

·' icp 

1 Is2=-0.5A 

o= -)Const[! 

rat Ir.""2·5A) 

""" s 
8 2 rc=sr81 = -sr82 

710 23 100 3 
o. 

Collector to Emitter Volta9e,VcE - V 

Ambient Temperature,Ta - •c 

Sample Application Circuit 

872 

to LA70> 
pin4 

100 

T : C5162 (Tokyo Parts Kogyo) 
NP=1025T 
NS=52 3/4T 

Core L5DRB X 11 

1 

L=500µH 
Single Pulse 

7 100 2 ~ 

Collector to Emitter Voltage,VCE - V 

2.4k 

IOmH HV 

FB~ 

IE::;; '"""' ... 

Is1=0.8A 
-Is2=0.1~1.2A 

Ic=3A 

+ 

100.. 

winding 



2022 

NPN Triple Diffused Planar 
Silicon Transistor 

Color TV Horizontal Deflection Output 
Applications (with Damper Diode) 

(E.Jl224A 

Features 
High breakdown voltage and high reliability. 
High switching speed. 
Capable of being mounted in a variety of methods because of plastic molded 
package of one-point fixing type. 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Ic 
icp 
Pc 
Tj 
Tstg 

unit 
1500 v 

800 v 
7 v 
5 A 

16 A 
120 w 
150 oc 

-55 to +150 oc 

Electrical Characteristics at Ta=25°C min typ max unit 
Collector Cutoff Current IcBO VcB=BOOV,IE=O 
Emitter Cutoff Current IEBO VEB=4V,Ic=O 
DC Current Gain hFE VCE=5V,Ic=lA 
Gain Bandwidth Product fT VcE=lOV,Ic=lA 
Collector to Emitter Saturation VCE( sat) Ic=4A, IB=O. BA 
Voltage 
Base to Emitter Saturation ifsE(sat) Ic=4A, Ic=0.8A 
Voltage 

40 
8 

Collector to Base Breakdown V(BR) CBO Ic=5mA,IE=O 1500 
Voltage 
Collector to Emitter Breakdown V(BR) CEO Ic=lOOmA,RBE=cn 800 
Voltage 
Emitter to Base Breakdown \.bl tage V(BR) EBO lE=200mA, Ic=O 7 
Diode Forward Voltage VF IEc=5A 
Fall Time tf Ic=4A,IB1=0. 8A,IB2= 

-l.6A,Vcc=200V,RL= 
50ohm 

Switching Time Test Circuit 

PW:20us, Dulyl> 1'1. 
OUTP\JT 

VB£a-5V 

Case Outline 
(unit:mm) 

20.01 
2022 

10 uA 
130 mA 

3 mHz 
5 v 

1.5 v 

v 

v 

v 
2 v 

0.7 us 

E: Emitter 
C: Collector 
B: Base 

5263KI/3083KI,TS No.1224-1/3 

873 

-



2501398 

u 
H 

.; 4 1-f--~-"''F--t----, 

" Ill 

" ~ 3 fv--+--+---=,__,-+..,,,"F-t----+-+----1---1 
u 

B 2 F--+--t=:b~2~~.,,,,..9:===t==i=~ 
tJ 
QJ .... 
Cl 1 t----+-+--t----+-+---1--+-+---t---1 
u 

o.___._ _ _.__.___.__1~s~=-o_,__...____. _ _.___. 
0 .I 4 6 7 8 9 10 

Collector to Emitter Voltage, VCE - V 

h FE - IC 

Collector Current,Ic - A 

VCE(sat) - Jc 
:> 1() [ 

~[+---~--+---1---+--+----+-+-----+---+T-

.. ::s 

2~i 
l 

~ 1-0~-s:-
·~ 7 ~+, --+---+-+--+--+---< 

.5 5 I i"". 
ti 3 ~ 

-~ 2 ~ 
0~0~.1--0----.--~5-1>--_~1 .0--+----=-3--s>--~1-_~10 

Base Current,IB2 - A 
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u 
'"! 4 t----+---+----+--~t---1--+-+---" 
+> 

" Ill 
~ 3 t----+---+---+­
::s 
u 

~ 2 >-----+--+--­
+> 
tJ 
Ill 

:::: I t----+---+--~r+--+-f---1--+----1 
8 

OL----'--.....0.0::::...-..l-.C.......J.L_ _ _J__~.....J 

0 0.2 0.4 o.6 o.s 1.0 1.2 

Base to Emitter Voltage,VBE - V 

:> 10 VcE(sat) - le 
Ic/18 =s 

+> .. .. 
7 

5 

2 

7 

5 

2 

1 
f..}10'c ~'C 

JJ 
~ o(Jl 

/~~ i I/ _j_ . 

i"'"'..Zl72 
~ 

7 
5 7 1.0 5 7 10 0.1 

Collector Current,Ic - A 

5. _____ s_w_it_c_h_i_n~g_T_,_·m_e_-_Ic"-----~ 
Ic-s181 =-2.s182 

T Vcc=2oov 
Ill ::s 

Ills 2,t-----+---+--t R load 
I stg 

e:! 1.0 ,__ __ v-'----l----t----t----+----1 

~ 7~-7~1'-+-------+---+-----l-------+---I 
-~ 5'-----'7L-+----+---+----1----+----1 

8 31-----+---+---+----l---+----1 

.5 2t----l----+---+------l~~__,,...~----1 
~ ~ "i 0.1 l-~~..,,,,=~=-+---l---l---1 
~· 7'>-----1----+---+---l-----+---I 

5,L----'------'-----'-----L---.J. __ .....J 

0 4 

Collector Current,Ic - A 
6 

10 _____ S_w_it_c_h_i_n~q_T_1_·m_e_-_T~a---~ 
7 Ic=4A 

l'.J 5 Is1=0.8A 
IsF-l 0 6Ar 1 

Ill 3 R load ·- ---+---+-----1 
.~ V CC =200V -=t;:;s;;_;t~g~=--j::::=::t_-_j 
8 _........-

~ 1.ot-----J..C-~--+---+---t----+---1 

~ .... 
7'f---+---+---+---l-----+---
5;>.---+---+---+---l-----+--~ 

~ Jt-----+---+--- . --~ ...... ....,---:::____+----+ 
-~ 2 "\,f--

~ 0-1 ---Y 
~ 7t----+---+---+----l'----1-----1 

51----+-----'-----'----1'----1----' 
-80 -40 0 40 80 120 160 

Ambiernt Ternperature,Ta - 0 c 
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Forward Bias A S 0 
21--icp l 

.,; 
I I 1() 

u 5 Ic max :SJ ~ " s~J-~ 
~o{~~ 

H 

u 

'" 

3 ~ :s: ~~~ 2 ?£ 0 00 <S> 

'1 rs: 5 ill~~ 
3 v.~ ~ ~ 2 0¢ 

.1 
'\~ 

S Single pulse 
~ 3 T =25°C ~ ~i- 2 3 2 3 10 100 1000 

Collector to Emitter Voltage,VCE - V 

Sample Application Circuit 

2SC2271 

LA:o n--..;111.00-'1 
pin4 Jk 

ro.ootu .. 
4.7u 

T : CS 163 (l'okyo Parts Kogyo-made) 
NP=1025T 
NS=48 3/4T 
Core DRBX 11 

Reverse Bias AS 0 
. I 

3 

2 :r- lcp 

.,; 10 

7 
::; 5 

.jJ 

" Q) 

k 
k 

810 
k 7 

E s 
u 
Q) 
.-< 

'ci 2 
u 

2.4k 

± Ig2 1=- IA t-----1 
Const 
l(at Ic~SA)_ 

l 
~ 

[":-,. 

le= Slg 1 = - Slg2 
L=sooµH 
Single pulse 

7 100 5 7 1000 

Collector to Emitter Voltage,VcE - V 

I " !: ;ws'!l-H Hv Ly r 760uH 
0.015u ' I z.zu 118 Auxiliary winding 

I + 

Ig1=1J.BA 
- Ig2 = 0 · 9~ 1 . 6A 
Ic=4A 

tOOu 

875 



2022 

NPN Triple Diffused Planar 
Silicon Transistor 

Color TV Horizontal Deflection Output 
Applications (with Damper Diode) 

@1225A 

Features: 
High Breakdown Voltage and High Reliability. 
High Switching Speed. 
Capable of being mounted easily due to one-point fixing type plastics mold 
package. 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage VCBO 
Collector to Emitter Voltage VCEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Collector Dissipation Pc 
Junction Temperature Tj 
Storage Temperature Tstg 

El.ectri cal Characteristics at Ta=25°C 
Collector Cutoff Current IcBO 
Emitter Cutoff Current IEBO 
DC Current Gain hFE 
Gain Bandwidth Product fT 
C-E Saturation Voltage VcE (sat) 
B-E Saturation Voltage VBE (sat) 
C-B Breakdown Voltage V(BR)CBO 
C-E Breakdown Voltage V(BR)CEO 
E-B Breakdown Voltage V(BR)EBO 
Diode Forward Voltage VF 
Fall Time tf 

Switching Time Test Circuit 

PW:20us, Duty$1'1. OUTPUT 

876 

1500 
800 

7 
6 

16 
Tc=25°C 120 

150 
-55 to +150 

min 
VcB=800V,IE=0 
VEB=4V,Ic=O 40 
VcE=5V,Ic=lA 8 
VcE=lOV,Ic=lA 
Ic=5A,IB=lA 
Ic=5A,IB=lA 
Ic=5mA,IE=0 1500 
Ic=lOOmA,RBE=ro 800 
IE-200mA,Ic=O 7 
IEc=6A 
Ic=5A,IB1=lA,IB2=-2A 
Vcc=200V,RL=40ohm 

Case Outline 2022 
(unit:mm} 

unit 
v 
v 
v 
A 
A 
w 

oc 
oc 

typ max 
10 

130 

3 
5 

1.5 

2 
0.7 

E: Emitter 
C: Collector 
B: Base 

2075MY/1203KI,MT No.1225-1/3 

unit 
uA 
mA 

MHz 
v 
v 
v 
v 
v 
v 

us 
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> 
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2 1 
s rI ± 3 
2 

I/ 
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3 il z 
2 77 
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5 2 3 57 --f3 -s-
1.0 10 

Collector Current,Ic - A 
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J_ 
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2 

Collector Current,Ic - A 

fJ_ 

10 

Ill 

" 

10 Switching Time - Ie 
71----+---+---+-- lc-5Ig 1- -2. 5lg2 
,,__--+--+---+--V cc =200V ·1 R Load 
31f----+----+--- tstg 

~ 2:f.---~~-~J-......,,.-:j::~':::=!==:::::::::j::~~---l 

~ 1.0 j-----;f-+--/---+----+-+----1----1-----1 
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Ill 
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~ ... 
8 

3' 
tll 

0 2 4 6 
Collector Current,Ic - A 

I() 
Switchinq Time - Ta 

n-----+-------le----+----+- Ic = 5A 
Ig1= IA 

•>--------1----+----+----+- Ig2 = -2A s 

3 •>------!----+----+----+- R Load 
Vcc=2oov 

2 

7 

i1· 0 ... 7 8 

tl' 5 
c .... 
.c 
u ... 2 .... 
) 
tll 

0 .1 
-80 -~ o ~ ~ 1ro 160 

Ambient Temperature,Ta - 0 c 
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Forward Bias A S 0 

Collector to Emitter Voltage,VcE - V 

< 3 
2 

::; 10 
7 
5 

., 
c ., 
~ 3 
8 2 

~ 1-0 
t: 7 
~ 5 .... 
8 

0-1 5 

Reverse Bias A S O 

icp 

± Is2=-1A 1---1 I Const 1 (at Ic~SA)-1 

I 
....... 

_:---,. 

Ic-5Ig 1 - - 5ls2 
L=SOO)LH 
Single Pulse 

7 100 2 3 7 1000 
Collector to Emitter Voltage,VcE - V 

Sample Application Circuit 

2501399 

lOmH HY 
.-----..----"T"""----~FB~ 

~~ouH 11 c Auxiliary 

878 

25C.2271 
~-----

Jk 

10.00lu 

T:C3164 
NP= 1025T 
NS=43 3/ 4T 

Core DR8X 11 

I0.018u 1 
13.Ju 

ls1=1A 
-Is2= 1.4~2.0A 
Ic=SA 

winding 

+ 
IOOu 

Vcc=llOV 



2022 

NPN Triple Diffused Planar 
Silicon Transistor 

Color TV Horizontal Deflection Output 
Applications 

®1267 

Features: 
High breakdown voltage and high reliability 
High switching speed 
Capable of being mounted easily due to one-point fixing type plastic mold 
package 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage VcBO 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

VcEO 
VEBO 
Ic 
icp 
Pc 
Tj 
Tstg 

'l'c=25°C 

-55 to 

1500 
800 

7 
2.5 

10 
80 

150 
+150 

unit 
v 
v 
v 
A 

A 

w 
oc 
oc 

Electrical Characteristics at Ta=25°C min 
Collector Cutoff Current IcBO VcB=800V,IE=0 
Emitter Cutoff Current lEBO VEB=5V,Ic=O 

typ max unit 
10 uA 

1 mA 
DC Current Gain hFE VcE=5V,Ic=0.5A 8 
Gain Bandwidth Product fT VcE=lOV,Ic=0.5A 
C-E Saturation Voltage VCE(sat) Ic=2A,IB=0.6A 
B-E Saturation Voltage VBE(sat) Ic=2A,Is=0.6A 
C-B Breakdown Voltage V(BR)CBO Ic=5mA,IE=0 1500 
C-E Breakdown Voltage V(BR)CEO Ic=lOOmA,RBE=CD 800 
E-B Breakdown Voltage V(BR)EBO lE=200mA,Ic=O 7 
Fall Time tf Ic=2A,Is1=0,6A,IB2=-l.2A 

Switching Time Test Circuit 

PW:20us, Duly;l01'1. 

-192 -IB1-

INPUT RB 

VeE=-SV 

OUTPUT 

AL 
100 

\tcs200V 

Case Outline 2022 
(unit:mm) 

3 MHz 
8 v 

1. 5 v 
v 
v 
v 

0.7 us 

5033KI,MT No. 1267-1/3 

879 
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re - VeE 

Collector to Emitter Voltage,VcE - V 

2l-+--+--+--+--+-+---+----t--t----1 

0.1 1.0 
Collector Current,Ic - A 

~ 
VeE( sat) - re 

3 Ic/Ig-5 
2 

5 Ji 3 
2 ff 0 

5 ~ 
3 ~ 
21-- Ta-120°C .i-:::;f"" 

.1 
l5oC 4Q°C 

l .l 
7 2 3 5 7 2 3 01 10 

Collector Current,Ic - A 

Switching Time - Is2 
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3,..-~~-~F~o~rwTa~r~d=..-=B~i~a~srA-'--'S'--."0~-~~~ 
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Collector to Emitter Voltage,VcE - V 

Pc - Ta 

!(f t.l) 60 ll!f l lli'.l l:!lJ l iO 160 
Ambient Temperature,Ta - °C 

< 
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7 L=5QOµH T 
Single Pulse T 

7 100 2 3 5 7 10.Xl 2 3 
Collector to Emitter Voltage,VcE - v 
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2022 

NPN Triple Diffused Planar 
Silicon Transistor 

Color TV Horizontal Deflection Output 
Applications 

®1268 

Features: 
High breakdown voltage and high reliability 
High switching speed 
Capable of being mounted easily due to one-point fixing type plastic mold 
package 

Absolute Maximum Ratings at Ta=25°c 
Collector to Base Voltage VcBo 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

VEBO 
Ic 
icp 
Pc 
Tj 
Tstg 

Tc=25°C 

-55 to 

unit 
1500 v 
800 v 

7 v 
3.5 A 

10 A 
80 w 

150 oc 

+150 oc 

Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

at Ta=25°C min typ max unit 

Gain Bandwidth Product 
C-E Saturation Voltage 
B-E Satur"ation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Fall Time 

Switching Time Test Circuit 

882 

PW:20us. Duty;:> 1"1. 

-192 -
1e1 ---

INPUT R9 

VBE=-SV 

ICBO 
IEBO 
hpE 
fT 
VcE (sat) 
VBE (sat) 
V(BR)CBO 
V(BR)CEO 
V(BR)EBO 
tf 

OUTPUT 

VcB=800V,IE=0 
VEB=5V,Ic=O 
VcE=SV, Ic=O. SA 8 
vcE=lOV,Ic=O.SA 
Ic=2.5A,IB=0.8A 
Ic=2.5A,IB=0.8A 
Ic=SmA,IE=O 1500 
Ic=lOOmA, RBE=CO 800 
IE=200mA,Ic=O 7 
Ic=3A,IB1=0.8A,IB2=-l.6A 

Case Outline 2022 
(unit:mm) 

10 uA 
1 mA 

3 MHz 
8 

1. 5 

0.7 

E: Emitter 
C: Collector 
B: Base 

v 
v 
v 
v 
v 

us 

5033KI,MT No.1268-1/3 
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2022 

NPN Triple Diffused Planar 
Silicon Transistor 

Color TV Horizontal Deflection Output 
Applications 

Features: 
High breakdown voltage and high reliability 
High switching speed 
Capable of being mounted easily due to one-point fixing type plastic mold 
package 

Absolute Maximum Ratings at Ta=25°C 
Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Ic 
icp 
Pc 
Tj 
Tstg 

Tc=25°C 

-55 to 

unit 
1500 v 

800 v 
7 v 
5 A 

16 A 
120 w 
150 oc 

+150 oc 

Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current gain 

at Ta=25°C min typ max unit 

Gain Bandwidth Prodcut 
C-E Saturation Voltage 
B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Fall Time 

Switching Time Test Circuit 

IcBO 
IEBO 
hpE 
fT 
VcE (sat) 
VBE (sat) 
V(BR)CBO 
V(BR)CEO 
V(BR)EBO 
tf 

PW=20us, DutyJ>1"1. 

-1a2 

OUTPUT 

-
RL 
so 

VcB=800V,IE=0 
VEB=5V,Ic=O 
VcE=5v, Ic=lA 8 
VcE=lOV, Ic=lA 
Ic=4A,IB=0.8A 
Ic=4A,IB=0.8A 
Ic=5mA,IE=O 1500 
Ic=lOOmA, RBE=O'.J 800 
IE=200mA,Ic=O 7 
Ic=4A,IB1=0.8A,IB2=-l.6A 

Case Outline 2022 
(unit:mm) 

10 uA 
1 mA 

3 MHz 
5 

1. 5 

0.7 

E: Emitter 
c: Collector 
B: Base 

v 
v 
v 
v 
v 

us 

5033KI,MT No. 1269-1/3 
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2022 

NPN Triple Diffused Planar 
Silicon Transistor 

Color TV Horizontal Deflection Output 
Applications 

©1270 

Features: 
High breakdown voltage and high reliability 
High switching speed 
Capable of being mounted easily due to one-point fixing type plastic mold 
package 

Absolute Maximum Ratings at Ta=25°c 
Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Tc=25°C 

-55 to 

unit 
1500 v 

800 v 
7 v 
6 A 

16 A 
120 w 
150 oc 

+150 oc 

Electrical Characteristics at Ta=25°C min typ max unit 
Collector Cutoff Current IcBO VcB=800V,IE=0 
Emitter Cutoff Current IEBO VEB=5V,Ic=O 
DC Current Gain hFE VcE=5V,Ic=lA 
Gain Bandwidth Product fT VcE=lOV,Ic=lA 
C-E Satur?tion Voltage VcE(sat) Ic=5A,IB=lA 
B-E Saturation Voltage VBE(sat) Ic=5A,IB=lA 
C-B Breakdown Voltage V(BR)CBO Ic=5mA,IE=0 
C-E Breakdown Voltage V(BR)CEO Ic=lOOmA,RBE=OO 
E-B Breakdown Voltage V(BR)EBO IE=200mA,Ic=O 
Fall Time tf Ic=5A,IB1=lA,IB2=-2A 

Switching Time Test Circuit 

PW:20us, Duty~1'f. OUTPUT 

~2 
•e1---

INPur Re 

VBE=-SV 

Case Outline 2022 
(unit:mm) 

8 

1500 
800 

7 

10 uA 
1 mA 

3 MHz 
5 v 

1. 5 v 
v 
v 
v 

0.7 us 

E: Emitter 
C: Collector 
B: Base 

5033KI 2MT No.1270-1/3 
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Features 

2010A 

Color TV Vertical Output, 
Sound Output Applications 

NPN/PNP Planar 
Silicon Transistors 

• High allowable collector dissipation (Pc= 2W) 
• WIDE ASO 

): 2581037 

Absolute Maximum Ratings/Ta= 25°C 
Collector to base voltage 
Collector to emitter voltage 
Emitter to base voltage 
Collector current 
Peak collector current 
Collector dissipation 

Junction temperature 
Storage temperature 

Electr.ical Characteristics/Ta= 25°C 
Collector cutoff current 
Emitter cutoff current 
DC current gain 
Gain bandwidth product 
C-E saturation voltage 
8-E saturation voltage 

Vc8o 
Vern 
VEBo 
ic 
icp 
Pc 

Tj 
Tstg 

1c80 
IE80 
hFE 
fT 
VcE(sat) 
V8E(sat) 

unit 
(-)150 v 
(-)150 v 

(-)5 v 
(-)1.5 A 

(-)3 A 
2.0 w 

Tc=25°C 30 w 
175 oc 

-55 ~ +175 oc 

min typ max unit 
vc8=(-)120 v (-)10 µA 
VE8=(-)5 V (-)10 µA 
VcE=(-)5 V, lc=(-)0.3A 70* 200* 
VcE=(-)5 V, lc=(-)100 mA (15)8 MHz 
lc=(-)500 mA, 18=(-)50 mA (-)1.5 v 
lc=(-)500 mA, 18=(-)50 mA (-)1.2 v 

*The 2581037 /2SD1459 are classified by 0.3A hFE as follows: 

70 Q 140 100 R 200 

Case Outline 2010A 
(unit: mm) 
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Litt 0 ~:. t,J ! ~ 
2.7 

-rr--

~ . ' 

':i~~ L E: Emitter 
1 _ ~ I kL c: Collector 

... ~18.0---I 

..: JEOEC: T0-2201\B B: Base 

EIAJ SC-46 

8253KI, TS•,oNO. 1256-1/3 
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NPN/PNP Epitaxial Planar 
2038 · Silicon Transistors 

®1784 

Features 

Low Voltage, High Current Amp, 
Muting Applications 

• Low collector-to-emitter saturation voltage . 
• Very small size making it easy to provide high-density, small-sized hybrid 

IC's 

( ): 2SB1118 
Absolute lfaJl:imua Ratings at Ta=25°C 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 

Junction Temperature 
Storage Temperature 

VCBO (-)20 
VcEO (-)15 
VEBO (-)5 
Ic (-)0.7 
icp (-)1.5 
Pc 500 
Pc Mounted on ceramic board (250mni2 x 0.8mm)1.3 
Tj 150 
Tstg -55 to +150 

Electrical Characteristics at Ta=25°C rr.in typ 

unit 
v 
v 
v 
A 
A 

mW 
w 

Oc 
OC 

max 
Collector Cutoff Current IcBO VcB=(-)15V,Ic=0 (-)0.1 
Emitter Cutoff Current IEBO VEB=(-)4V,Ic=O 
DC Current Gain hFE( 1)* VcE=(-)2V,Ic=(-)50mA 

hFE(2) VcE=(-)2V,Ic=(-)500mA 
Gain Bandwidth Product fT VcE=(-)10V,Ic=(-)50mA 
C-E Saturation Voltage VcE(sat)1 Ic=(-)5mA,IB=(-)0.5mA 

(-)0.1 
1!10 800 
60 

250 
10 25 

(-15) (-35) 
VcE(sat)2 Ic=(-)100mA,IB=(-)10mA 30 80 

( -6 0 )( -120) 
B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Output Capacitance 

VBE(sat) 
V(BR)CBO 
V (BR) CEO 
V(BR)EBO 
Cob 

Ic=(-}100mA,IB=(-)10mA (-)0.8(-)1.2 
Ic=(-)10uA (-)20 
Ic=(-)1mA 0(-)15 
IE=(-)10uA (-)5 
VcB=(-)10V,f=1MHz 

*The 2SB1118/2SD1618 are class-ified by 50mA hFE as follows: 

1140 s 280 200 E 400 1=280 u 560\ 
Case OUtline 2038 
(unit: mm) 

Marking 

2SB1118······BA 

2SD1618"""DA 

8 
( 13) 

unit 
uA 
uA 

MHz 
mV 
mV 
mV 
mV 
v 
v 
v 
v 

pF 
pF 

E: Emitter 
C: Collector 
B: Base 

SANYO: PCP 

2065MY,TS No.1784-1/3 
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2SD1618/2SB1118 
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2501619 • 2038 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

2SB1119 Low Frequency Amp, 
Electronic Governor Applications 

®1785 

Features 
Very small size making it easy to provide high-density, small-sized hybrid 
IC 1s 

) : 2SB1119 
Ta=25°C 

VCBO 
VCEO 
VEBO 

Absolute MaxiDUD Ratings at 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 

Ic 
icp 
Pc 

(-)25 
(-)25 
(-)5 
(-)1 
(-)2 

unit 
v 
v 
v 
A 
A 

Pc Mounted on ceramic board 
500 

(250mm2 x o. Bmm) 1. 3 
150 

-55 to +150 

mW 
w 

OC Junction Temperature 
Storage Temperature 

Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

Gain Bandwidth Product 
C-E Saturation Voltage 

B-E Saturation Voltage 
C-D Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Output Capacitance 

Tj 
Tstg 

VBE(sat) 
V(BR)CBO 
V(BR)CEO 
V(BR)EBO 
cob 

OC 

min typ max 
(-)0.1 
(-)0.1 

100 560 
40 

180 
0.1 0.3 

(-0.15)(-0. 7) 
Ic=(-)500mA,IB=(-)50mA (-)0.85(-)1.2 
Ic=(-)10uA,IE=O (-)25 
Ic=C-)1mA,R8E=co (-)25 
IE=(-)10uA,Ic=O (-)5 
VcE=(-)10V,f=1MHz 15 

(25) 

unit 
uA 
uA 

MHz 

v 
v 
v 
v 
v 
v 

pF 
pF 

* The 2SB1119/2SD1619 are classified by 50mA hFE a.s follows: 

1100 R 200 I 140 s 280 I 200 T 400 I 2so u s6ol 

Case Outline 2038 
(unit:mm) 

Marking 

2SB1119 .... ··BB 

2SD1619······oB 

E: Emitter 
C: Collector 
B; Base 

SANYO: PCP 

2065MY,TS No.1785-1/3 
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2SD1619/2SB1119 
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2SD11619/2SB1119 
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2038 

NPN Epitaxial Planar 
Silicon Transistor 

1.SV, 3V Strobe Applications 

@1719 

Features 
• Less power dissipation because of low VcE(sat)• permitting more flashes of 

light to be emitted • 
• Large current capacity and highly resistant to breakdown • 
• Excellent linearity of hFE from low current to high current • 
• Very small size making it easy to provide high-density, small-sized hybrid 

IC 1 s. 

Absolute Haxilllul Ratings at Ta=25°C 
Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEx 
Collector to Emitter Voltage VcEo 
Emitter to Base Voltage VEBO 
Collector Current Ic 

30 
20 
10 
6 
3 
5 

unit 
v 
v 
v 
v 
A 
A Peak Collector Current icp 

Collector Dissipation Pcl1) 

Junction Temperature 
Storage Temperature 

Pc(2) 
Tj 
Tstg 

500 mW 
Mounted on ceramic board (250mm2x 0.8mm) 1 .3 W 

150 OC 
-55 to +150 °c 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Bandwidth Product 
Output Capacitance 
C-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 

900 

1CBO VcB=20V,IE=O 
1EBO VEB=4V,Ic=0 
hFE VcE=2V,Ic=3A 
fT VcE=10V,Ic=50mA 
cob VcB=10V,f:1MHz 
VcE(sat) Ic=3A,IB=60mA 
v(BR)CBO Ic=10uA,IE=O 
v(BR)CEX 1c=1mA,VBE=3V 
v(BR)CEO 1c= 1 mA,R~E:(X) 
v(BR)EBO IE=10uA, c=O 

Case Outline 
(unit:mm) 

min 

140 

30 
20 
10 
6 

2038 

typ max unit 
100 nA 
100 nA 

210 
200 MHz 
30 pF 

0.3 0.4 v 
v 
v 
v 
v 

[Marking: DC] 

E: Emitter 
C: Collector 
B: Base 

SANYO: PCP 

3045MY,TS No.1719-1/3 
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Collector Current,Ic - A 
Cob - VcB 3------------------Tf=l~Hz 

10 10 2 3 5 10 2 3 5 

Collector to Base Voltage,Vca - V 

Pc - Ta 
;ii: 1.6 .--.--..,..---..-----.--..-------~-~ 

I 1.41--+---f---+----J.--1----+---_j__ _ _j 

~ 
J 1.2 f--------4---->..' 

0 .... 
-:;; 1.0 

"" ";! 0.8 >---+---1----L--~ 
ai .... 

Q 0.6 f---+---+---+--l-----'>.:' 
I.. 
0 t 0.4 f---+---+-~' 

~ Cl 0.2 f--+--+--+---+-==;....,-+-.:s...· 
(.) 

Ambient Temperature,Ta - 0 c 
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2SD1620 

A S 0 
m .----,.--..------.-~~i---+-~-.----.-~~~~ ..... 

7 
~ 5,1-~~~-+~~-+.:,~i-...--1~~--1-----11----1 

31-""'-1.--..-----+-~~1---J>....-~-+-~ 

HO 

~ 1.0 l--__,l--+--+--+---1--1' 
~ ,..__..__,_____,_ _ __,,~ 
t 51----11--+--+--+"'~ a .. 
3 
CJ 
~ ~,,__+--+-__,---+--+---1--+---1-""--~1----I 

8 ~ Ta=25°C+--1---+--+--i 

902 

3 1 pulse 
3 5 7 1.0 
Collector to 

23 57m 23 

Emitter Voltage,VcE - V 



2501621 
2038 

NPN/PNP Epitaxial Planar 
Si I icon Transistors 

2$81121 High Current Driver Applications 

®1787 

Applications 
• Voltage regulators, relay drivers, lamp drivers, electrical equipment. 

Features 
• Adoption of FEET, MBIT processes. 

Low collector-to-emitter saturation voltage. 
Large current capacity and wide ASO . 

• Fast switching speed. 
Very small size making it easy to provide high-density, small-sized hybrid 
IC's. 

): 2SB1121 
Absolute Ha:ximlll Ratings at Ta=25°C 

Collector to Base Voltage VCBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 

(-)30 
(-)25 
(-)6 
(-)2 
(-)5 

unit 
v 
v 
v 
A 
A Peak Collector Current icp 

Collector Dissipation Pc 
PC Mounted on ceramic board 

Junction Temperature Tj 
Storage Temperature Tstg 

500 
(250mm2 x o.8mm) 1.3 

150 
-55 to +150 

mW 
w 

OC 
OC 

Electrical Characteristics at Ta=25°C min 
Collector Cutoff Current IcBO VcB=(-)20V,IE=O 
Emitter Cutoff Current IEBO VEB=(-)4V,Ic=O 
DC Current Gain hFE( 1)* VcE=(-)2V,Ic=(-)100mA 100 

hFE(2) VcE=(-)2V,Ic=(-)1.5A 65 
Gain Bandwidth Product fr Vcg=(-)10V,Ic=(-)50mA 
C-E Saturation Voltage VcE(sat) Ic=C-)1.5A,IB=(-)75mA 

B-E Saturation Voltage VBE(sat) Ic=(-)1.5A,IB=(-)75mA 

* The 2SB1121/2SD1621 are classified by 100mA hFE as follows: 

i 100 R 200 I 140 s 280 I 200 T 400 I 280 u 560 I 
Switching Time Test Circuit 

(For PNP, polarity is reversed.) 

PW• 20\5 181 
_fl DC~ I "lo --FIS 

INPUT 

Case Outline 
(unit:mm) 

Marking 2sB11? 1 : 8 D 

typ max unit 
(-) 0. 1 uA 
(-) 0. 1 uA 

560 

150 MHz 
0.18 0.4 v 

( -0. 35 )( -0. 6 ) v 
(-)0.85(-)1.2 v 

2 S D 1 6 2 1 : D r• -l -'-~-u'.:o--'-j ,-!] E: Ef11itter 
C: Collector 
B: Rase> 

Sl\NYO: PCP 

3045MY,TS No.1787-1/3 
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2SD1621/2SB1121 
min typ max 

C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 
Output Capacitance 

V(BR)CBO Ic=(-)10uA,IE=0 
Ic=(-)1mA,RBE=co 

(-)30 
(-)25 V(BR)CEO 

V(BR)EBO IE=(-)10uA,Ic=O (-)6 
VcB=(-)10V,f:1MHz 

Turn-ON Time 

Storage Time 

Fall Time 

< 
I 
(.) -1.6 

H 
...., 
.:: 

cob 

ton at 

tstg 

tr 

f -1 . 21--+-Hhf-7,VJ"":.Y:--l--:;;=-t-=-~·:::::;.;:...-~1 
s.. 
::s 

(.) 

a -0. e l--+./11,N,4~;.i..-<:e.;-+-+. .-=f.--+----1 
...., 
() 
41) 

::::: -o .4 
0 
(.) 

o~_._~....____.~....___.~.......,~---_,..,~.......,~ 

0 -200 
Collector 

3.2 

< 2.8 
I 

0 2.4 
H 

~ 2.0 

f s.. 1.6 ::s 
(.) 

s.. 1. 2 
0 ...., 
g 0.8 
~ 
~ 8 0.4 

0 
0 

le - VBE 
2Sl31121/2SDl621 1 1 
VcF.=2v I . 
For PNP, minus sign is omJtted. 

~~£ & -
rv /! 

i 
_/ 

0.2 0.4 0.6 0.8 1.0 
Base to Emitter Voltage,VBE - V 

1.2 

fr - re 
~ 1000~2s_B_1-12~1/-2ro_1_6_2~1-.,.::..~~---~~ 
~ 7 vcF. == 1 ov _,_...,.......,...._-+---+----+-+--+----+--< 

E-< For PNP, minus sign is omitted. 
.... ' I I I 

, 2SD 162~ ...... , -+--1 

21---l--+-_;_-'-=:!-_..-7'~::=t:::-.l---1~ 

I I 

-1--;_~-+----+-_.__-+--+-+--~-< 
i ! i 

10,____.~1--~·.....-.~-=--1i--,l-........ ;,....,,~--,1..--,1 
10 100 

Collector Current,Ic 

904 

19 
(32) 

Test Circuit 60 
(60) 

n 500 
(350) 

n 25 
(25) 

Ic - VCE 
2.0 

400 600 800 1000 
Emitter Voltage,VcE - mV 

hFE - Ic 
1000~~~-~~-~~-.-...,...---,--,-.--.-, 

7 2SB I 12 I /J 2JSD 11621.--+-+-+-+--t-+-+-+--1 
VcE=2V _! 

.J:J~ ~ For PNP.-,~m~i-n~us-s~ig-n~i~~o1~m-17':itc-:::tc::-ed7...l-. -t--t--t--1 

.:: 2SO 1621'--t--1-+---1 

~ I~ I.?~ 
t:> 100 r ':2.JJ 211..--....--.-,-. 
~ ?7r-1-1-t--t-+-+-+-+-t-t--t--t--r--r-1 
41) 

t 
::s 

(.) 

(.) 
Q 

tz. 
"" 

0.01 ! O.t 1.0 
Collector Current,Ic - A 

cob - VcB 
2SBI 121/2SDl621 
r=1MHz I I 

! tO 

For PNP, minus sign is omitted. I 
D100t-----+--+----+----+-..-----;--....--~ 

0 
() 

41) 
() 

~ ..., 
..... 
:';! 
~ 

(.) 

..., 
a. ..., 
6 10~--.1-------+-_,,_..,__ _ _..,,r---.t--~ 

1.0 10 
Collector to Base Voltage,VcB - V 

unit 
v 
v 
v 

pF 
pF 
ns 
ns 
ns 
ns 
ns 
ns 



2SD1621 /2SB1121 

VcE(sat) - Ic 

~~ !! 2GRll21/2~~~21l ]° J ± 
., ~ Ic/Is=Hi I 1 ! -Y' ~l '} 
~ -:;] 3. For PNP, minus sign is omitt.ed •. --+--+--1 

-:;] ~ l 
I'll r.l 
r.. >c.> t. o l-l-+--+--+--+-+-+---1--1-H-t-"t-'"t-"'1 

3 ; 5;1-+-+.-+--it---1--+-+-t--1-11-t-+---J-/-t--1 
~ =' L_ 

:!~ ~'),-- ~ 
0 ~ ~T&'x, n\.'-+--+-., 0. 11-1-+--+--+--t-t-;--r ~· 

1 12""'J?~...+--+-1-i 

... 
0 

v ....Pi 

, -r-~ I 
o.o 5 0.01 0.1 5 1.0 

Collector Current,Ic - A 

A S 0 

~ 0.1 I 
..-1 Mounted on ceramic 
8 (250mm2 x 0.8mm) 

3 For PNP, minus sign is omitted, 
t.O 10 

Collector to Emitter Voltage,VCE - V 

I 1 .St--t--~--+ 
(.) 

""- 1 .4 
c 
~ 1. 2 t-----1r---...: ., 
:g, 1. 01--+--+-~· .... 
~ 

~ 0 .• t--t---l'----1--'" 
~ 
... 0. 61--t--+--+--+--...... 
0 

~ 0. 41--t--P-..::~1 
Q) 

:::: 0 . 2 i---t----lt-----t---t 
0 

0 0 
o!.---;;2~0-~4~0:----::::----::::-----;;!:..---;:..---;;~~1~&0 

Ambient 
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2038 

NPN/PNP Epitaxial Planar 
Silicon Transistors 

High Current Switching Applications 

®1727 

Applications 
• Voltage regulators, relay drivers, lamp drivers, electrical equipment. 

Features 
• Adoption of FBET, MBIT.processes. 

Low collector-t.o..;emitter saturation voltage. 
Large current capacity and wide ASO • 

• Fast switching speed. 
Very small size making it easy to provide high-density, small-sized hybrid 
IC's. 

): 2SB1123 
Absolute Maxi.Bua Ratings at Ta=25°C 

Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current . Ic 
Peak Collector Current icp 
Collector Dissipation Pc 

Pc* 
Junction Temperature Tj 
Storage Temperature Tstg 
• Mounted on ceramic board (250mm2 x 0.8mm) 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current IcBO VcB=(-)50V,IE=O 

unit 
(-)60 v 
(-)50 v 
(-)6 v 
(-)2 A 
(-)4 A 
500 mW 
1.3 w 
150 OC 

-55 to +150 °c 

min 

Emitter Cutoff Current IEBO VEB=(-)4V,Ic=0 
DC Current Gain hFE1•• VcE=(-)2V,Ic=(-)100mA 

hFE2 VcE=(-)2V,Ic=(-)1.5A 
100 

40 

typ max unit 
(-)100 nA 
(-)100 nA 

560 

Gain Bandwidth Product fT VcE=(-)10V,Ic=(-)50mA 150 MHz 
Output Capacitance c0 b VcB=(-)10V,f=1MHz (22)12 pF 

*The 2SB1123/2SD1623 are classified by 100mA hFE as follows: 

[100 R 200 I 140 s 280 I 200 T 400 I 280 u 560[ 

Switching Time Test Circuit 

INPUT 
YR so 

,[ 
-w 25V 

20Ig I= -20TFJ2= Ic== 500"1A 

(For PNP, polarity is reversed.) 

Marking: 2SB1123 
2SD1623 

-- BF 1.5 J.o-
-- DF 

,...,...,.\ ¢.--rT"oio'rr--n-1¢ I 
l E 1C Bj 

E: EmittP.r 
C': Collector 
B: Bc"1SE' 

31\NYO: PC!' 

3045MY,TS No.1727-1/4 
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2SD1623/2SB1123 

C-E Saturation Voltage VcE(sat) 

VBE(sat) 
V(BR)CBO 
V(BR)CEO 
V(BR)EBO 
ton 

Ic=(-)1A,IB=(-)50mA 

Ic=(-)1A,IB=(-)50mA 
I(:=(-)10uA,IE=O 
Ic=(-) 1mA, RBE= co 
IE=(-)10uA,Ic=O 

min typ max unit 
( -0. 3 )( -0. 7) v 
0.15 0.4 

B-E Saturation Voltage 
C-B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 

(-)60 
(-)50 
(-)6 

(-)0.9(-)1.2 v 
v 
v 
v 

Turn-ON Time 
Storage Time 
Fall Time 

tstg 
at specified Test Circuit 

n 
(60)60 

(450)550 
(30)30 

ns 
ns 
ns tr 

-2,1.~-----I~c~--V~c=E ____ _ 
2891123 Pulse .... 

I -2.Df----+-----' 
<..> 

H 

-4mA 

-2mA 

Ig=O 

O 0 -0.4 -0 -1.2 -1.6 -2.D -2.4 

I -10Xl 
<..> 

H 

..; -aoo 
Cl 

f! 
3 -600 

<..> 

" .3 -I.CO 
<> 
Q) ..... 
'ti. -200 
<..> 

<..> 
H ... 
Cl 
Q) 

" " ~ u 

" 0 ... 
<> 
Q) ..... ..... 
0 
u 

0 

-

-800 

-&Q) 

-loOD 

-200 

0 

Collector to Emitter Voltage,VCE - V 

Ic - VcE 

2SB112~1 T Pulse 
_d -6mA r- _;A 

T4mA 

-3mA 

I"" -2mA 

::_ 1 ml\ 

l 
Ig=O 

0 - - =Ii 
_.,,.. 

"fir. -"TI 
Collector to Emitter Voltage,VcE - V 

re - VBE 
2SB 1123 VCE=-2V 

1 
l/ 

-ll.2 ~0.4 "°' :oo:I" -tlf -1. 
Base to Emitter Voltage,VBE - V 

n 

7,1..----.---:--r:=--':.----'c_,--2~s=o~1~62=-.3 

< 
I 2.0f------.-~-
U 

H· 

..; 1.61--1'-+ ...... =:.1---t 
Cl 
Q) 

" 3 1~1--11--+---~l----+--
u 

Pulse 

2mA 

Ig=OmA 
D"---'-~--'---~-'-~--'~~-'-~-' 0 ~ u u u w u 

Collector to Emitter Voltage,VcE - V 

.,,., 

(lX) 

Huaoo 
... 
Cl 
f 600 

" ~ 
u 
" 400 
0 ... 
g 700 

..... 

..... 
0 
u 

7rnfl 

/" p 
V' 

Ic - VcE 
2SD 1623 

6mf>. 
Pulse 

Sm A 

4mA 

3rnf>. 

- 2mA 

! 
lmA 

I 
Ig=O 

0 
0 2 4 6 8 10 11 
Collector to Emitter Voltage,VcE - V 

u 
H ... 
c: 
Q) 

" " ~ 
u 

" 0 .., 
C) 
Q) 

..... ..... 
0 
u 

1 

-
bl 

&OD 

400 

200 

0 

Ic - VsE 
2801623 Vrn=2V 

1 
7 

I7 
02" 0.4 D.6 °' 1.0 1.2 

Base to Emitter Voltage,VBE - V 
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2SD1623/2SB1123 

hFE - IC 
1000 

't 
2SB 1123 Vce;=-2v_, 

r.l 
.;::."'-

Q ..... 
"' Cl 

I 

.., 100 
Q t 7 a s 

t.> 

"" 
10 
-10 

~ 
~ 
~ 

I' 

7 - 3 5 7 -100 10al 3 5 

Collector Current,Ic - mA 

fr - Ic 
N t(XI) 2SB 1123 • ii ?•>--+---+---t--t--1---t-1---+- Vcs =I OV _ 
I 5•>--+--+---t·-t--1---t-1---+--1--+---t---< 

~ ]lf---+---+---t--t--t---t-1---+--+--+---+--i .., 
g 2r--t-J~r--J::::j::::=:\=;;;l:;:::::l=:J"'-t~11 
'8 I~ ~ 
~ tOOf-.,,,...~f'--+---1--1--1---l-l---l--+--~I--'~---< 
~ ,,~1--"""~+-+--+-+-l~-+--t--t--+-+-::s--+-_ 
...., i 

:::l 
;. 

~ 
Ill 

I' I 
311--·-+---+---t--t--t---t-l---+--+--+---I~ 

JI i 
2'f---+---+---t--t--t---t-l---t--+--t--+-~ 

Q 

~ IO'-----,r-'*----6--6,........----i.___,e----+--:---'----l<--~ o -10 5 -100 5 7 -ICXO 2 
Collector Current,Ic - mA 

cob - Vee 
2SBll23 r=tMHz 

J 
I 

~ 
I 100 
.g 

1 
I~ J ' J I 

' 3 -, 

1-1- ' I i 

() 

cu 5 
() 

§ .., 
..... 
1;l 

I 

~ 
I 

i l 1 I I 
i l I I l 7 

5 i l 
2 3 5 7 - 2 3 5 7 -

~ 
t.> .., 
5. 10 .., 
c5 

-1.0 10 100 
Collector to Base Voltage,VcB - V 

c::> VcE(sat) - Ic 
~ I -100 ----~~--~~------~ 
.., 2ss1123 1~/r 2 ~ ~ Sf-----<,.._+--+-+--+--+---t-+ \'' fl= 0 _ 

B ~ 21--~1--+--+-+--+--+--t-+-+-+--+--< 

"' fl) r.l -10 l----<l--+--+-+--+--+---1--+--+--+--+--i 
~>t.> cu • 51----<l--+--+--+--+--+---t--t--+--+--+---< 
.., cu 
:::: :f r9 ;: -1.0 1---1--+--+-+--+--+---1--+--+--+---+ JV~ 
0 ::. 5>--,l--+--+-+--+--+---t--+--+--i1_.,..7"..£.."-+---< .., v 
~ 

2 
0 -0.1 .., 
() 

5 cu .... .... 2 0 -t.> -0.0I 
-10 5 -100 -100:) 

Collector Current,Ic - mA 

908 

hFE - le 
2SD 1623 Vce;=2V _ 

r.l 
.;::."'- 3 

.!'l 2 

~ 
..., 100 

:ii 7 
t 5 
::I 
t.> 

t.> 

"" 
10 

10 

~ 
~ 
-l 
~ 

'm 3 7 100:) 3 5 
Collector Current,Ic - mA 

N taX>~----r--r--rf_T_-..--I~c-.,.-.,.--r--....--r ii 7 2SDl623 Vcs=IDV 
511-----<r--+--+--+--+--+--t-+-+--+--+-~ 

~ 31-~l--+--+--+--+--+--I-+-+-+--+-~ 

"" a. 
I 

.g 
() 

cu 
() 
Q 

"' .., 
..... 
~ 
a. 
"' t.> 

Collector Current,Ic - mA 

100 
cob - Vee 

2SDl6~3 f=IMHz 
7 

2bJ I j ! j 
I I 

]'.. t--.. ! I I 
.., 10 
::I 

Ji' 
i 

~ I j I 
~i I a. .., 

c5 
't----+--+--

1.0 
i _l l l 

2 J 10 3 5 7 1 00 
Collector to Base Voltage,Vca - V 

VcE satl - le 
2GD 1623 Ic/IR=20_ 5 

2 

2 

5 l 
2 

I ......r 
1 v 

i.--..: 
!--

2 3 5 100 cm 2 3 5 I 2 3 

Collector Current,Ic - mA 



2SD1623/2SB1123 

1.6 ..------,---...-~-Pc=-,-~T a,,__ _____ ~ 
2SB I 123/ 2SD 1623 

I 1.4 1--+----+---+--+--1---+----'---I 

.,.~ 1.2 ,__..___...-. 
c 
0 ..... 
+> 

"' c. ..... 
"' "' ..... 

Q .. 
0 
+> 
C> 

"' ..... ..... 
0 
u 

Ambient Temperature,Ta - 0 c 

t.: 
H 

-::: 1.0 I-+--+"....--+-+--+-+ 

"' ~ ~'I-+--+--+""'"' 
::s 
u .. 
0 

't 0.1 1 .. pulse 
..... ..... 
0 
'-' 

Mounted on ceramic 
(250mm2 x o.Bmm) I 

3 For PNP, minus sign is omitted. 

1.0 10 100 
Collector to Emitter Voltage,VcE - V 

909 



• 2038 
NPN/PNP Epitaxial Planar 

Silicon Transistors 

Driver Applications 

©1721 

App1ications 
., Relay drivers, hammer drivers, lamp drivers, motor drivers. 

Features 
~ High BC curr,ent, g,ain ( 4000 or greater) • 
• Large current capacity. 

Very small size making it easy to provide high-density, small-sized hybrid 
IC's. 

): 2SB1126 
Absolute Ma%1-la Ratings at Ta=25°C 

Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 

(-)80 
(-)50 
(-)10 

(-)1.5 
: (-)3 

500 

unit 
v 
v 
v 
A 
A 

Collector Bissipation Pcl1) 
Pc(2) 
Tj 
Tstg 

Monuted on ceramic board (250mm2 x O.Bmm) 1. 5 
mW 
w 

oc Junction Temperature 
Storage Temperature 

150 
-55 to +150 oc 

Electrical Characteristics at Ta=25°C min 
Collector Cutoff Current IcBO VcB=(-)40V,IE=O 
Emitter Cutoff Current IEBO VEB=(-)8V,Ic=0 
BC Current Gain hFE1 VcE=(-)2V,Ic=(-)500mA 4000 

hFE2 VcE=(-)2V,Ic=(-)10mA 3000 
Gain Bandwidth Product 
C-E Saturation Vo.ltage 
B-E Saturation Voltage 
C-.B Breakdown Voltage 
C-E Breakdown Voltage 
E-B Breakdown Voltage 

fT VcE=(-)10V,Ic=(-)50mA 
VcE(sat) Ic=(-)500mA,IB=(-)0.5mA 
VBE(sat) Ic=(-)500mA,IB=(-)0.5mA 
v(BR)CBO Ic=(-)10uA,IE=0 (-)80 
v(BR)CEO Ic=(-)1mA,RBE=CD (-)50 
v(BR)EBO IE=(-)10uA,Ic=0 (-)10 

Case Outline 2038 
(unit:mm) 

Marking 2SB I I 26 : Bl 

2SD 1626 : DI 

typ max unit 
(-)100 nA 
(-)100 nA 

120 MHz 
(-)0.9(-)1.5 v 
(-)1.5(-)2.0 v 

v 
v 
v 

E: Emitter 
C: Collector 
B: Base 

SANYO: PCP 

3055MY,TS No.1721-1/3 
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2SD1626/2SB1126 

2SB1126 

~ -1.2 f------b,L-
• I 

+> I g -1.0 1----+-7"''-----' 
r.. 
3 -0.8e---~....-~ 
u 

-0,2 -, --+-+--- --+--- ···-+-----+----+---

0' 
o,.c..--i.--~_,,__ ___ ~6---~s,___~_1±0----o-!12 
Collector to Emitter Voltage,Vcg - V 

hFE - IC 

.... 2i 
c 
Cll 
r.. ! 3 \04 

I 'K 
I u 

u 
Q 

<ll> 
~. .... ......... 
g ~ 

l 
I 

[ __ L - J_.~ 
001 5 7 -0.1 3 5 7 -1.0 2 

Collector Current,Ic - A 

VcE(sat) - IC 

2861126 T J 

l 
Ic/ Ia= 1 ooo I 
I I I 

l I 
! 

I i 
1 l -I j_ 

I ! 
I 

l v_ 
7 ::r: 
5s 7 -0.DI 2 3 s 7 -0.1 2 3 

Collector Current,Ic 
5 7 -1.0 

- A 
VBE(sat) - IC 

2SB I 126 .I. 
~---1---+---l-+-+-+--r- Ic/ Ia= I 000 

II) 

g (;1-10 1-1---11-----+---l-+-+-+--+--+--+-+-+--1 
..... l:Q 
~> 7~__Jf-----+---l-+-+-+--+--+--+-+-+--1 

r.. 
.3 
~ 
r.. 
Cll .... .... ..... 
a 
bl 

0 .... 
4' 
II) 
ell 
l:Q 

s~-1-----+---1-+-+-+--+--+--+-+-+--1 

3>-4---l----+--+-+--+--+--I---+--+--+-+--~ 

2 

-1.0 

7 

5 7_ (l01 -0.1 5 -1.0 
Collector Current,Ic - A 

r.. 0.6 1----+---+---+----+---t----t---1 
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2038 
NPN Epitaxial Planar 

Silicon Transistor 

High Current Switching Applications 

Applications 
• Strobe DC-DC converters, relay drivers, hammer drivers, 1amp drivers, motor 

drivers. 
Features 

• Low saturation voltage • 
• High hFE" 
• Large current capacity • 
• Very s:Jall size making it easy to provide high-density, small-sized hybrid 

!C's. 

Absolute lfaxiJllDI Ratings at Ta=25°C 
Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current le 
Peak Collector Current icp 
Collector Dissipation Pc 

Pc* 
Junction Temperature Tj 
Storage Temperature Tst~ 
• Mounted on ceramic board (250mm x 0.8mm) 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current IcBO VcB=50V,IE=O 
Emitter Cutoff Current !EBO VEB=5V,Ic=O 
DC Current Gain hFE(1)* VcE=2V,Ic=0.5A 

hFE(2) VcE=2V,Ic=3A 
Gain Bandwidth Product fT VcE=10V,Ic=50mA 
Output Capacitance c0 b VcB=10V,f=1MHz 

min 

120 
95 

C-E Saturation Voltage VcE(sat) Ic=3A,IB=60mA 
B-E Saturation Voltage VBE(sat) Ic=3A,IB=60mA 
Turn-ON Time t 0 n at specified Test Circuit 
Storage Time tstg n 
Fall Time tr n 

• The 2SD1628 is classified by 0.5A hFE as follows: 
1120 E 200 I 160 F 32-0 I 280 G 560] 

Case Outline 
Switching Time Test Circuit (unit: mm) 

unit 
60 v 
20 v 

6 v 
5 A 
8 A 

500 mW 
1.5 w 
150 OC 

-55 to +150 OC 

typ 

120 
45 

30 
300 

40 

max unit 
100 nA 
100 nA 
560 

MHz 
pF 

500 mV 
1.5 v 

ns 
ns 
ns 

E: Emitter 
C: Collector 
13: Base 

SANYO: rcr 

3045MY,TS No.1781-1/3 
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2039 

NPN Triple Diffused Planar 
Silicon Transistor 

Color TV Horizontal Deflection Output 
Applications (with Damper Diode) 

®1755 

Applications 
• High-voltage, power switching 

Feature=J 
• Fast speed Ctrmax=0.7us) • 
• High reliability (Adoption of HVP process) • 
• High breakdown voltage (VcBo=1500V) • 
• Micaless package facilitating mounting operation. 

Absolute Maxillua Ratings at Ta=25°C 
Collector to Baser Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current· 

VCBO 
VCEO 
VEBO 
Ic 

Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Bandwidth Product 
Collector to Emitter 
Saturation Voltage 
Base to Emitter 
Saturation Voltage 
Collector to Base 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage 
Emitter to Base 
Breakdown Voltage 
Diode Forward Voltage 
Fall Time 

Switching Time Test Circuit 

PW:20us, Outy~1'1. OUTPUT 

916 

icp 
Pc 
Tj 
Tstg 

at Ta=25°C 
IcBo VcB=800V,IE=O 
!EBO VEB=4V,Ic=O 
hFE VcE=5V,Ic=0.5A 
fT VcE=10V,Ic=0.5A 
VcE(sat) Ic=2A,IB=0.6A 

VBE(sat) Ic=2A,IB=0.6A 

v(BR)CBO Ic=5mA,IE=0 

v(BR)CEO Ic=100mA,RBE=CD 

v(BR)EBO IE=200mA,Ic=0 

VF IEc=2.5A 
tr Ic=2A,IB1=0.6A, 

IB2=-1.2 ,Vcc=200V, 
R1=100ohm 

Case Outline 2039 
(unit:mm) 

1500 
800 

6 
2.5 

10 
50 

150 
-55 to +150 

min typ 

40 
8 

3 

1500 

800 

7 

unit 
v 
v 
v 
A 
A 
w 

OC 
OC 

max unit 
10 uA 

130 mA 

MHz 
8 v 

1.5 v 

v 

v 

v 

2 v 
0.7 us 

p==1L== 1-M_ 

E: Emitter 
C: Collector 
B: Base 

SANYO:T03PML 

D244KI,TS No.1755-1/3 
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u 
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Sample Application Circuit 
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icp 
< 101--....... --t-~-1--~+-~-+-~,+--+--+-~ 

7t---t--+----+-+---+---\L-+---+---I 
Hu St---t--+---+-+---+-lc-+ Ig2 = - Q. SA 
..., 3t---+---+----+---+--+-+-++Const--+---
~ 2 ~11(at rc;;:;2.sA) 

G1·0 '-.I 
... 1t---t---+---+-+--+--+-~-1'.,.--+-~ s 5 ~ 
() 
<l> ..... 
(l Ic=5Ig l = -5182+--+--+--t---'i-+-­
u L=sooµH 

o.l Single pulse 
5 7 100 2 3 100'.l 3 

Collector to Emitter Voltage,VcE - V 

...----?---....----,lOmH 

~~ '~'''"'' ''"''"" 

918 

., LA7820 
p1i14 100 

T : CS 161 (Tokyo Parts Kogyo) I 
NP= 1025T 
NS=62 3/4T 
Core L5DR8X l I 

J. Jk 

0.0068u LV I .. ~~, 
lg I =Q.6A 
-Is2=0.4~0.8A 

Ic=2A 

Vee :llOV 



2039 

NPN Triple Diffused Planar 
Silicon Transistor 

Color TV Horizontal Deflection Output 
Applications (with Damper Diode) 

©1748 

Applications 
• High-voltage, power switching 

Features 
Fast speed <trnax=0.7us) • 

• High reliability (Adoption of HVP process). 
High breakdown voltage (VcBo=1500V) • 

• Micaless package facilitating mounting operation. 

Absolute Haximla Ratings at Ta=25°C 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 

VcBo 
VcEo 
VEBO 
Ic 

Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Bandwidth Product 
Collector to Emitter 
Saturation Voltage 
Base to Emitter 
Saturation Voltage 
Collector to Base 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage 
Emitter to Base 
Breakdown Voltage 
Diode Forward Voltage 
Fall Time 

icp 
Pc 
Tj 
Tstg 

at Ta:25°c 
IcBO VcB=800V,IE=O 
IEBO VEB:4V,Ic=O 
hFE VcE=5V,Ic=0.5A 
fT VcE=10V,Ic=0.5A 
VcE(sat) Ic=2.5A,IB=0.8A 

VBE(sat) Ic=2.5A,IB=0.8A 

v(BR)CBO Ic=5mA,IE=0 

v(BR)CEO Ic=100mA,RBE:O) 

v(BR)EBO IE=200mA,Ic=O 

VF IEc=3.5A 
tr Ic=3A,IB1=0.8A, 

rB2=-1.6 ,Vcc=200V, 
RL=66.7ohm 

Switching Time Test Circuit 
Case Outline 
(unit:mm) PW:20us, Ou1y:l;1'1o OUTPUT 

unit 
1500 v 
800 v 

6 v 
3.5 A 

10 A 
50 w 

150 OC 
-55 to +150 °c 

min 

40 
8 

1500 

800 

7 

typ 

3 

max 
10 

130 

8 

1.5 

2 
0.7 

unit 
uA 
mA 

MHz 
v 

v 

v 

v 

v 

v 
us 

E: Emitter 
C: Collector 

}JF===I!=== B: Base 

lQ&_ SANYO:T03PML 

D244KI,TS No.1748-1/3 
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2039 

NPN Triple Diffused Planar 
Silicon Transistor 

Color TV Horizontal Deflection Output 
Applications (with Damper Diode) 

©1749 

Applications 
• High-voltage, power switching 

Features 
• Fast speed Ctrmax=0.7us). 

High reliability (Adoption of HVP process). 
High breakdown voltage (VcBo=1500V) • 

• Micaless package facilitating mounting operation. 

Absolute Haxillua R~tings at Ta=25°C 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 

VcBo 
VCEO 
VEBO 
Ic 

Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Bandwidth Product 
Collector to Emitter 
Saturation Voltage 
Base to Emitter 
Saturation Voltage 
Collector to Base 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage 
Emitter to Base 
Breakdown Voltage 
Diode Forward Voltage 
Fall Time 

Switching Time Test Circuit 

PW:20us, Duty:l;1'1. 
OUTPUT 

922 

icp 
Pc 
Tj 
Tstg 

at Ta=25°C 
IcBO VcB=800V,IE=O 
IEBO VEB=4V,Ic=O 
hFE VcE=5V,Ic=1A 
fT VcE=10V,Ic=1A 
VcE(sat) Ic=4A,IB=0.8A 

VBE(sat) Ic=4A,IB=0.8A 

v(BR)CBO Ic=5mA,IE=O 

v(BR)CEO Ic=100mA,RBE=CX> 

v(BR)EBO IE=200mA,Ic=O 

VF IEc=5A 
tr Ic=4A,IB1=0.8A, 

IB2=-1.6 ,Vcc=200V, 
R1=50ohm 

Case Outline 2039 
(unit:mm) 

1500 
800 

6 
5 

16 
60 

150 
-55 to +150 

min typ 

40 
8 

3 

1500 

800 

7 

unit 
v 
v 
v 
A 
A 
w 

OC 
OC 

max unit 
10 uA 

130 mA 

MHz 
5 v 

1. 5 v 

v 

v 

v 

2 v 
0.7 us 

E: Emitter 
C: Collector 
B: Base 

SANYO:T03PML 

D244KI,TS No.1749-1/3 
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2039 

NPN Triple Diffused Planar 
Silicon Transistor 

Color TV Horizontal Deflection Output 
Applications (with Damper Diode) 

®1750 

Applications 
• High-voltage, power switching 

Features 
• Fast speed Ctrroax=0.7us) • 
• High reliability (Adoption of HVP process) • 
• High breakdown voltage (VcBo=1500V) • 
• Micaless package facilitating mounting operation. 

Absolute Maxi.mum Ratings at Ta=25°C 
Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Collector Dissipation Pc 
Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current IcBO VcB=800V,IE=O 
Emitter Cutoff Current IEBO VEB=4V,Ic=O 
DC Current Gain hFE VcE=5V,Ic=1A 
Gain Bandwidth Product fT VcE=10V,Ic=1A 
Collector to Emitter VcE(sat) Ic=5A,IB=1A 
Saturation Voltage 
Base· to Emitter 
Saturation Voltage 
Collector to Base 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage 
Emitter to Base 
Breakdown Voltage 
Diode Forward Voltage 
Fall Time 

Switching Time Test Circuit 

PW=20us,Outy:01'1. 
OUTPUT 

IEc=6A 
Ic=5A,IB1:1A, 
IB2=-2A,Vcc=200V, 
RL=40ohm 

Case Outline 2039 

1500 
800 

6 
6 

16 
60 

150 
-55 to +150 

min 

40 
8 

1500 

800 

7 

typ 

3 

unit 
v 
v 
v 
A 
A 
w 

OC 
OC 

max unit 
10 uA 

130 mA 

MHz 
5 v 

1.5 v 

v 

v 

v 

2 v 
0.7 us 

(unit: mm) s.o 
rnr-==-~~~ 

~F===iL1=== 1-M_ 

E: Emitter 
C: Collector 
B: Base 

SANYO:T03PML 

D244KI,TS No.1750-1/3 
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Forward Bias A S O 

Ambient Temperature, Ta - vc 

Sallple Application Circuit 

2SD1652 
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2039 
NPN Triple Diffused Planar 

Silicon Transistor 

Color TV Horizontal Deflection Output 
Applications (with Damper Diode) 

®1751 

Applications 
• High-voltage, power switching 

Features 
Fast speed (tfmax=0.7us) • 

• High reliability (Adoption of HVP process) • 
• High breakdown voltage (VcBo=1500V) • 
• Micaless package facilitating mounting operation. 

Absolute Haxi.mul R~tings at Ta=25°C 
Collector to Base Voltage VcBO 
Collector to Emitter Voltage VCEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Collector Dissipation Pc 
Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Bandwidth Product 
Collector to Emitter 
Saturation Voltage 
Base to Emitter 
Saturation Voltage 
Collector to Base 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage 
Emitter to Base 
Breakdown Voltage 
Fall Time 

at Ta=25°C 
IcBO VcB=800V,IE=O 
IEBO VEB=5V,Ic=0 
hFE VcE=5V,Ic=0.5A 
fT VcE=10V,Ic=0.5A 
VcE(sat) Ic=2A,IB=0.6A 

VBE(sat) Ic=2.5A,IB=0.8A 

v(BR)CBO Ic=5mA,IE=O 

v(BR)CEO Ic=100mA,RBE=CD 

v(BR)EBO IE=200mA,Ic=O 

tr Ic=2A,IB1=0.6A, 
IB2=-1.2 

Switching Time Test Circuit Case Outline 2039 

PW:20us ,Outy:i;1'1. 

-1s2 -1s1-

JNPUT RB 

928 

OUTPUT 

AL 
100 

\tew200V 

(unit:mm) 

1500 
800 

6 
2.5 

10 
50 

150 
-55 to +150 

min typ 

8 
3 

1500 

800 

7 

unit 
v 
v 
v 
A 
A 
w 

OC 
OC 

max unit 
10 uA 

1 mA 

MHz 
8 v 

1.5 v 

v 

v 

v 

0.7 us 

E: Emitter 
C: Collector 

}J==*=I==== B: Base 

. lQ'.§: SANYO: T03PML 

D244KI,TS No.1751-1/3 
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2039 

NPN Triple Diffused Planar 
Silicon Transistor 

Color TV Horizontal Deflection Output 
Applications (with Damper Diode) 

@1752 

Applications 
• High-voltage, power switching 

Features 
Fast speed (trmax=0.7us). 
High reliability (Adoption of HVP process) • 

• High breakdown voltage (VcBo=1500V). 
Micaless package facilitating mounting operation. 

Absolute Maxi.mlm Ratings at Ta=25°C 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 

VCBO 
VCEO 
VEBO 
Ic 

Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Bandwidth Product 
Collector to Emitter 
Saturation Voltage 
Base to Emitter 
Saturation Voltage 
Collector to Base 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage 
Emitter to Base 
Breakdown Voltage 
Fall Time 

Switching Time Test Circuit 
PW:20us ,Outy:01'Jo 

OUTP\JT 

~2 
Ie1-

JNPUT RB 

icp 
Pc 
Tj 
Tstg 

at Ta=25°C 
IcBO VcB=800V,IE=O 
1EBO VEB=5V,Ic=O 
hFE VcE=5V,Ic=0.5A 
fT VcE=10V,Ic=0.5A 
VcE(sat) Ic=2.5A,IB=0.8A 

VBE(sat) Ic=2.5A,IB=0.8A 

v(BR)CBO Ic=5mA,IE=O 

v(BR)CEO Ic=100mA,RBE:O) 

v(BR)EBO IE=200mA,Ic=O 

tr Ic=3A,IB1=0.8A, 
IB2:-1.6 

Case Outline 
(unit:mm) 

unit 
1500 v 
800 v 

6 v 
3.5 A 

10 A 
50 w 

150 OC 
-55 to +150 OC 

min typ max unit 
10 uA 
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3 MHz 
8 v 

1.5 v 

1500 v 

800 v 

7 v 

0.7 us 

3.5 

8 ;If 
"' n 

E: Emitter 
C: Collector 

)J l B: Base 

SANYO:T03PML 

D244KI,TS No.1752-1/3 
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Forward Bias A S 0 
r·~-+I~-+--+-____,-+--+~-+--+--~I-+-t 

Reverse Bias A S O 

<~t---t--+~~-t-~i---.--..+---+~-+---1 
,i 

u .i:11---+--+----+---+---+_J_I.._,_ r82 = - o. sA __, 
H ll. Const--'----.J 
·~ ----P=} r ' 

~,.o I 
<.> -\-
~ 5t--+--+---+-----1--t-+--l.-\f---I--~ 
0 
~ 3t--+--+---+-----1--t-+---+'l~-1--~ 

~ 2 -\ 

R 0.1 1c = 5 Is I = - 5 Is2 +--+----1f---+-~-+-t---l 
~ L=SOOµH J_ 

7 Single pulse J_ 
7 tOO 2 1CXXl 

Collector to Emitter Voltage,VcE - V 
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2039 

NPN Triple Diffused Planar 
Silicon Transistor 

Color TV Horizontal Deflection Output 
Applications (with Damper Diode) 

®1753 

Applications 
• High-voltage, power switching 

Features 
• Fast speed Ctrnax=0.7us) • 
• High reliability (Adoption of HVP process) • 
• High breakdown voltage (VcBo=1500V). 

Micaless package facilitating mounting operation. 

Absolute Haxilala Ratings at Ta=25°C 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 

VCBO 
VCEO 
VEBO 
Ic 

Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Bandwidth Product 
Collector to Emitter 
Saturation Voltage 
Base to Emitter 
Saturation Voltage 
Collector to Base 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage 
Emitter to Base 
Breakdown Voltage 
Fall Time 

icp 
Pc 
Tj 
Tstg 

at Ta=25°C 
IcBO VcB=800V,IE=O 
IEBO VEB=5V,Ic=O 
hFE VcE=5V,Ic=1A 
fT VcE=10V,Ic=1A 
VcE(sat) Ic=4A,IB=0.8A 

VBE(sat) Ic=4A,IB=0.8A 

v(BR)CBO Ic=5mA,IE=O 

v(BR)CEO Ic=100mA,RBE=CO 

v(BR)EBO IE=200mA,Ic=0 

tr Ic=4A,IB1=0.8A, 
IB2=-1.6 

Switching Time Test Circuit Case OUtline 2039 

PW:20us, Duty:> 1'1. 

-Ie2 

------
INPUT 

VBE•-5V 

934 

OUTPUT (unit:mm) 

unit 
1500 v 
800 v 

6 v 
5 A 

16 A 
60 w 

150 OC 
-55 to +150 OC 

min typ max unit 
10 uA 

1 mA 
8 

3 MHz 
5 v 

1.5 v 

1500 v 

800 v 

7 v 

0.7 us 

p~L= LM__ 

E: Emitter 
C: Collector 
B: Base 

SANYO:T03PML 

D244KI,TS No.1753-1/3 
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Forward Bias A S O 
J_ 

100 10IXl 
Collector to Emitter Voltage,VcE - V 

;i:'Jll 
Pc - Ta 

I 

ulO 
"" ,; 
0 50 ..... ..., 
<11 
0. loO ..... ., ., 

;::: lO 

r.. 
2 20 
<> ., 
:::110 
0 
u 

0 
0 IO r.o iO ao 100 120 140 1'0 

Ambient Temperature, Ta - 0 c 
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3 1. 
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2 

Reverse Bias A S 0 

_ _l ' I Is2=--:-1A_ 
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.l 

j 
\ 

~ Ic=sr81 =-srs2 
I L=sooµH j ~ Single pulse~ 

30. 

--.,. 2 3 5 100 1000 
Collector to Emitter Voltage,VcE - V 



2039 

NPN Triple Diffused Planar 
Silicon Transistor 

Color TV Horizontal Deflection Output 
Applications (with Damper Diode) 

Applications 
• High-voltage, power switching 

Features 
• Fast speed (tf1Dax=0.7us) • 
• High reliability (Adoption of HVP process). 

High breakdown voltage (VcBo=1500V) • 
• Micaless package facilitating mounting operation. 

Absolute Maxin.Ill Ratings at Ta=25°C 
Collector to Base Voltage VcBO 
Collector to Emitter Voltage VCEO 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Collector Dissipation Pc Tc=25°C 
Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current IcBo VcB=800V,IE=O 
Emitter Cutoff Current !EBO VEB=5V,Ic=O 
DC Current Gain hFE VcE=5V,Ic=1A 
Gain Bandwidth Product fT VcE=10V,Ic=1A 
Collector to Emitter VcE(sat) Ic=5A,IB=1A 
Saturation Voltage 
Base to Emitter 
Saturation Voltage 
Collector to Base 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage 
Emitter to Base 
Breakdown Voltage 
Fall Time 

Switching Time Test Circuit 

PW:20us.Du1y:01'1o 

-1e2 --IBI--. 

INPUT RB 

VeEa-5V 

OUTPUT 

RL 
40 

Case Outline 
(unit:mm) 

unit 
1500 v 
800 v 

6 v 
6 A 

16 A 
60 w 

150 OC 
-55 to +150 OC 

min typ max unit 
10 uA 

1 mA 
8 

3 MHz 
5 v 

1.5 v 

1500 v 

800 v 

7 v 

0.7 us 

3.5 

8 ~~ "' D 

E, Emitter 
c, Collector 

/D l 
s, Base 

SANYO,T03PML 

D244KI,TS No.1754-1/3 
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[:; Ta.= 120°c 
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I 
2005A 

N-Channel Junction 
Silicon Field-Effect Transistor 

FM RF Amp, Converter Applications 

(f:)331F 

Features 
Stable when used in amp because of small crs· 

• Large gm and PG, small NF • 
• Excellent cross modulation characteristics. 

Absolute Maltimwl Ratings at Ta=25°C unit 
Gate to Drain Voltage VGDO -18 v 
Gate Current IG 10 mA 
Device Dissipation PD 200 mW 
Junction Temperature Tj 125 Oc 
Storage Temperature Tstg -40 to +125 OC 

Electrical Characteristics at Ta=25°C min typ max unit 
G-D Breakdown Voltage v(BR)GDO IG=-100uA -18 
Gate Cutoff Current IGSS Vas=-1.0V,VDs=O -10 
Drain Current IDss• VDs=10V,Vas=O 0.6• 24* 
Forward Transfer Admittance 1Yfsi(1) VDs=10V,VGs=O,f=1kHz 7 

IYfs\(2) At specified circuit, 2.0 
f=100MHz 

Power Gain PG VDs=10V,ID=3mA,f=100MHz 22 
Noise Figure NF VDs=10V,ID=3mA,f=100MHz 3.5 
Reverse Transfer Capacitance 0 rs VDs=10V,VGs=O,f=1MHz 0.35 0.75 
Cutoff Voltage VGS(off) Vn~=10V,ID=10uA (CJ -0.6 -1.2 

n (D] -0.9 -1.9 
" n [E] -1.4 -3.0 
" n [F] -2.2 -5.0 
n n [G] -3.1 

• The 2SK41 is classified by IDSS as follows: (unit:mm) 

I 0. 6 c 1. 5 \ 1. 2 D 3. 0 i 2. 5 E 6. 0 I 5. 0 F 12 I 10 G 24 I 

Case Outline 2005A 
(unit:mm) 

JEOEC: T0-92 
EIAJ 1 SC-4 l 
SANYO: NP 

C: Gate 
Sr Source 
01 Drain 

3205MY,TS No.331-1/6 
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v 
nA 
mA 
ms 
ms 

dB 
dB 
pF 
v 
v 
v 
v 
v 
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2039 

NPN Triple Diffused Planar 
Silicon Transistor 

Color TV Horizontal Deflection Output 
Applications (with Damper Diode) 

®1752 

Applications 
• High-voltage, power switching 

Features 
Fast speed <trroax=0.7us). 
High reliability (Adoption of HVP process). 
High breakdown voltage (VcBo=1500V). 
Micaless package facilitating mounting operation. 

Absolute Maximlm Ratings at Ta=25°C 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 

VCBO 
VCEO 
VEBO 
Ic 

Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Bandwidth Product 
Collector to Emitter 
Saturation Voltage 
Base to Emitter 
Saturation Voltage 
Collector to Base 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage 
Emitter to Base 
Breakdown Voltage 
Fall Time 

Switching Time Test Circuit 
PW;20us, Outy:01'l. 

-te2 -te1---
tNPUT RB 

OUTPUT 

icp 
Pc 
Tj 
Tstg 

at Ta=25°C 
IcBO VcB=800V,IE=0 
!EBO VEB=5V,Ic=0 
hFE VcE=5V,Ic=0.5A 
fT VcE=10V,Ic=0.5A 
VcE(sat) Ic=2.5A,IB=0.8A 

VBE(sat) Ic=2.5A,IB=0.8A 

v(BR)CBO Ic=5mA,IE=O 

v(BR)CEO Ic=100mA,RBE=CO 

v(BR)EBO IE=200mA,Ic=0 

tr Ic=3A,IB1=0.8A, 
IB2=-1.6 

Case Outline 
(unit:mm) 

unit 
1500 v 
800 v 

6 v 
3,5 A 

10 A 
50 w 

150 OC 
-55 to +150 OC 

min typ max unit 
10 uA 
1 mA 

8 
3 MHz 

8 v 

1.5 v 

1500 v 

800 v 

7 v 

0.7 us 

3.5 

8 ~oo ,,, g 

E: Emitter 
C: Collector 

)J k: 
B: Base 

SANYO:T03PML 

D244KI,TS No.1752-1/3 
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2039 

NPN Triple Diffused Planar 
Silicon Transistor 

Color TV Horizontal Deflection Output 
Applications (with Damper Diode) 

®1753 

Applications 
• High-voltage, power switching 

Features 
• Fast speed (tf1llax=0.7us) • 
• High reliability (Adoption of HVP process) • 
• High breakdown voltage (VcBo=1500V). 

Micaless package facilitating mounting operation. 

Absolute Haximla Ratings at Ta=25°C 
Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Peak Collector Current 
Collector Dissipation 
Junction Temperature 
Storage Temperature 

Electrical Characteristics at Ta=25°C 
Collector Cutoff Current Icso Vc8=800V,IE=O 
Emitter Cutoff Current IEBO VEB=5V,Ic=O 
DC Current Gain hFE VcE=5V,Ic=1A 
Gain Bandwidth Product fT VcE=10V,Ic=1A 
Collector to Emitter VcE(sat) Ic=4A,IB=0.8A 
Saturation Voltage 
Base to Emitter 
Saturation Voltage 
Collector to Base 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage 
Emitter to Base 
Breakdown Voltage 
Fall Time 

Switching Time Test Circuit Case Outline 2039 

PW:20us, Duty:; 1 'l. 
OUTPUT (unit:mm) 

~2 
Ie1-

INPUT RB 

VeEa-SV 

934 

unit 
1500 v 
800 v 

6 v 
5 A 

16 A 
60 w 

150 OC 
-55 to +150 OC 

min typ max unit 
10 uA 

1 mA 
8 

3 MHz 
5 v 

1. 5 v 

1500 v 

800 v 

7 v 

0.7 us 

JJF===ILr=== 
~ 

E: Emitter 
C: Collector 
B: Base 

SANYO:T03PML 

D244KI,TS No.1753-1/3 
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2039 

NPN Triple Diffused Planar 
Silicon Transistor 

Color TV Horizontal Deflection Output 
Applications (with Damper Diode) 

®1754 

Applications 
• High-voltage, power switching 

Features 
• Fast speed Ctrnax=0.7us) • 
• High reliability (Adoption of HVP process). 

High breakdown voltage (VcBo=1500V) • 
• Micaless package facilitating mounting operation. 

Absolute Hax1-lll Ratings at Ta:25°c 
Collector to Base Voltage VcBO 
Collector to Emitter Voltage VcEo 
Emitter to Base Voltage VEBO 
Collector Current Ic 
Peak Collector Current icp 
Collector Dissipation Pc Tc=25°C 
Junction Temperature Tj 
Storage Temperature Tstg 

Electrical Characteristics 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 
Gain Bandwidth Product 
Collector to Emitter 
Saturation Voltage 
Base to Emitter 
Saturation Voltage 
Collector to Base 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage 
Emitter to Base 
Breakdown Voltage 
Fall Time 

Switching Time Test Circuit 

PW=20us, Duty:;t'I. 

-•e2 

101---

INPUT RB 

OUTPUT 

at Ta=25°C 
IcBo VcB=800V,IE:O 
IEBO VEB=5V,Ic=O 
hFE VcE=5V,Ic=1A 
fT VcE=10V,Ic=1A 
VcE(sat) Ic=5A,IB=1A 

VBE(sat) Ic=5A,IB=1A 

v(BR)CBO Ic=5mA,IE=O 

v(BR)CEO Ic=100mA,RBE=o:> 

v(BR)EBO IE=200mA,Ic=O 

tr Ic=5A,IB1=1A, 
IB2=-2A 

Case Outline 
(unit: mm) 

unit 
1500 v 
800 v 

6 v 
6 A 

16 A 
60 w 

150 OC 
-55 to +150 OC 

min typ 

8 
3 

1500 

800 

7 

max unit 
10 uA 

1 mA 

MHz 
5 v 

1. 5 v 

v 

v 

v 

0.7 us 

E: Emit'ter 
C: Collector 
B: Base 

SANYO:T03PML 

D244KI,TS No.1754-1/3 
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0.1 '----.1--i.--.1.-1.-_,,_ _ _._..l.-_!r._....__, 
-0.1 -1.0 -10 

Base Current,r82 - A 
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Forward Bias A S 0 
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Ambient Temperature, Ta - 0 c 
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Collector to Emitter Voltage,VCE - V 
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2005A 

N-Channel Junction 
Silicon Field-Effect Transistor 

FM RF Amp, Converter Applications 

@331F 

Features 
• Stable when used in amp because of small crs· 
• Large gm and PG, small NF • 
• Excellent cross modulation characteristics. 

Absolute Maximum Ratings at Ta=25°C unit 
Gate to Drain Voltage VGDO -18 v 
Gate Current IG 10 mA 
Device Dissipation PD 200 mW 
Junction Temperature Tj 125 OC 
Storage Temperature Tstg -40 to +125 OC 

Electrical Characteristics at Ta=25°C min typ max unit 
G-D Breakdown Voltage V(BR)GDO IG:.,.1QOuA -18 
Gate Cutoff Current IGSS VGs=-1.0V,VDs=O -10 
Drain Current Ioss• Vos=10V,Vas=O 0.6• 24* 
Forward Transfer Admittance 1Yfsl(1) v0s=10V,Vas=O,f=1kHz 7 

1Yfsi(2) At specified circuit, 2.0 
f=100MHz 

Power Gain PG VDs=10V,ID=3mA,f:100MHz 22 
Noise Figure NF VDs=10V,ID=3mA,f:100MHz 3.5 
Reverse Transfer Capacitance crs VDs=10V,VGs=O,f=1MHz 0.35 0.75 
Cutoff Voltage VGS(off) VD~=10V,ID=10uA [C] -0.6 -1.2 

n [D] -0.9 -1.9 
II n [E] -1.4 -3.0 
n n [F] -2.2 -5.0 
n n [G] -3. 1 

• The 2SK41 is classified by r033 as follows: (unit:mm) 

I 0. 6 c 1 • 5 l 1 • 2 D 3. 0 i 2. 5 E 6. 0 I 5. 0 F 12 I 10 G 24 I 

Case Outline 2005A 
(unit:mm) 

!!~2.0 ~::i 
~~ ~ 

lb ..: 
0.45 

5.0 14.0 

JEDEC: T0-92 
EIAJ r SC-43 
SANYO: NP 

G: Gate 
Sr Source 
D: Drain 

3205MY,TS No.331-1/6 
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v 
nA 
mA 
ms 
ms 

dB 
dB 
pF 
v 
v 
v 
v 
v 
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2SK41 

Common source C.S. 2" ill 
Vos= ICN 
Ioss = 2. OnA-+---t--+---t-+---t-+--Jlz.o 1 

t---+-___,f---+--t---+--t---+--f--_!L]--tl.I ~ 
_l_ 1.2 ~ 

~ .. ~ 
~ OJ. ~ 

~ Q 

-1.0 -0.8 -0.li -Q.4 -02 0 ° 
Gate to Source Voltage,Vcs - v 

Ios - VGs 
Common source C.S. 
~oss=4. lmA 
~os= rov 4 I 

(/) 

Cl 
H Lib 

~ 2 
j_ 

v I 

LZ: 
.J7 

~ -1.6 -1-:f -0.I -< .4 ( 
0 

Gate to Source Voltage,Vcs - v 

~ommon source C.S. 
Ioss=B·OnA.-+---+----i---+-----1 
~os=1CN __ -+---+---+---+---< 

-t ~-+-----+-- ---·-+--+---y++--1 

z v 

-0.4 0 
Gate to Source Voltage,VGS - V 

crs - Vos 
2 

r=1 MHz 

0 

h • 
.......... 

f'...... N-e 
N r---

!'-

2 

10 

'@ 
8 I 

(/) 

Cl 

.~ 
.µ 
~ 
([) 

4~ 
;:J 
u 

2.~ 
ell ... 
Cl 

0 

I C/J o. 
H 1.0 ID 
~ Drain to Source Voltage,VDS - V 
OJ 
~ 

944 

Ios - Vos 
..:; 2·' Common source C.S. j 
s I_os =2· OnA I 
1 2.0 vas:o v 

Drain to Source Voltage,VDS - V 

ill 5~ommon source c.s. J 
loss=4· lmA J -~ 

, vos=o" 
gs i--r l 
~ v JG'"J -o. 2V 

fil 1 - ~Jl 
~ 1L 
U;:J2v l i 

Vaf-0·5V 
~ l 
-~ 1 ~=-o.ev 
Q ov- l 

0 4 6 • 
Drain to Source Voltage,VDS 

10 
Ios - Vos 

-

10 
- v 

ill 
Common source c.s. J ] 
10,,, =B·Om~ 1, _l .,1 --t--t--
~~ Vas-o v 

I 8 

(/) 

Cl 

~' lZ 
.µ 
~ 
([) 

~ 4 

J ..d---': j l JY 
;:J 
u 

-~ 2 
ell ... 
Cl 

0 l J. 
6 

Drain to Source Voltaqe,VDS - V 

Po - Ta 
~ r.Q---r---r---r--f---r--r-~ 

Q'll'Y\ 

i!Ot---+-"'--+~--"....-f---t----+---+----1 
~ "k 
-~ ICQ--~-+--+~-~--+--+--~ 
Ul ~ ·.-l 

~ !0·1----+---+---+---t--~r--f----I 
-~ ~ 
~ 0ro-~2•0,---~•o.---~,D1r---.,*o--•~~..--~a~~---w~o-

Ambient Temperature,Ta - 0 c 



Test C1rcu1t 
100 MHz PG, NF TEST CIRCUIT 

21 =3nA 
24 t_l!l 1 OOMHz 

NF' 

h 01r--1.0..,.....~~---~ ..... ~;,.--...-~10...._~__,~ 

Drain to Source Voltage, Vos - V 

Yls - f 
2 

Vos- IOV 
Ios=3mA Ion 

, 
C1s 

0 v Lll 

121 
~ z 

lZ 
IZ1 

1 [Z 

T 1J) 1XX) 

Frequency, f - MHz 

Yfs - f 

Vos IOV 
l Ios=3mA 

' 7 

I 
l~sl 

1 fl rs 
:? 

Wn 

',- f7 
100 10ll 

Frequency, f - MHz 

2SK41 

CD 
-0 

I 
LL 
z 
~-
:J 
.~ 
LL 

-~ 
0 
z 

LL 
0. 

I 

Cl 
Q) 

-0 

I 

Coil Data 

(Coil Data) 
L1: 5T,Center tap:4T from 

cold end 
L2: 7T,Center tap:4T from 

cold end 
L3: 3 1/2 turns 
Wire diameter: 1.0llllllt'I 
Wire L1,L2: Sn-plated wire 

L3 Enameled wire 
Coil inside dimeter: 10llllllt'I 

0L---.10--*--_._-W-~~-W--lr~1'-1r-.L---.N 
0.1 tD 10 

Drain Current, I OS - mA 

Yrs - f 
'ti 10 Vos= IOV 

7 l[)S_= lnA-+--f--4----<f---+--+---+---fl 

~ 
I 

~ 

Vos= IOV 
! Ioo=3111A_ 

bO 
Q)· 1.0 
u 
c 
~ 
u 
:J 

-0 
c 
0 
u 

1 50. 
s-
:J 
0 7 

..... 

10 

G 
0 os ,, 

y 

? 
~ v 

IX> . 1CXD ~ 

Frequency, f - MHz 

945 

Cl 
Q) 

-0 

I 
"' .$. 
~-

"' .s::: 
"-

LL 
Cl. 

I 

Q) 
u 
c 
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2SK41 

~ 

J__f~:::::t=:t;c1;s~~~I~o.s_~~.5mA -~ 

1-~i 
10 

2 

._1.0 
a: ... 
>. 

2 

1 

to 5 IO '1 
Drain to Source Voltage, Vos - V 

Yrs - Vos 
t= IOOMHz 

~ 
7 

(,>/ 5 
~ 

P_I'._e~ is; • ~=3mA 1 5mA t-i3 
tp;;L 

l~'SnA 
2 

10 
Drain to Source Voltage, Vos - V 

Yfs - ·Vos 
t= iOOMHz 

7 

*-1 
lre 

t-- 1os . 3mA,5mA , 
2 

Cl 

"' "O 

I 

Cl 

"' "O 

I 

Im 

.... 
" c. .... 
" 

I Yte I r0s=5mA 

1-
1 ____, 

1- :rQS=3mA 

+ -i ' ' LO ID . 
Drain to Source Voltage, Vos - V 

Yos - Vos 
.,,._. 
~J 

f- IOOMHz 

~ "''\. 
21--I-~ ~ ~ "' """' " !""' 

!'°Os 

~ 

h 
i::.... 1Qs===Srn11. 

3mA.--i- 0oe 

l t:r:::::J , 5 "1 
0 10 

1.0 10 
Drain to Source Voltage, Vos- V 
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' 
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2 
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Vos= IOV 
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J_ 

3 

Cl 
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I 

'Isl 
z 3 2 

IOO 
1.0 

Drain Current, los - mA 

Yfs - Ios 

10 

r= 100Mi1:>. 
7 

-~rs 
6V,9V, 12v--j3 Vos 

~'l---1 \ q-1 • 
\ ':l~I> ..-:b'l' 

Vri\I(' 

v V1 ,,,,,. -,, 
0.1 1.0 10 

Drain Current, los - mA 

Yos - Ios 

Cl 
QJ 

"O 

I 

.,.fT_-_,oo_MH+--z +--+- Josl----i--+~ '=b;r-j, Lt_ 
~ ;;...;...;..;;;-;:;;m=*=~OO~~~ I 
I ICXX>l-1---+-+-+-+-+--+--!r---tl 2V-t- .o u'S 

Drain Current, IDS - mA 



2SK41 

Sallple Application 1. FM Tuner/2-gang 2-pc., 3-gang 3-pc. 

Characteristics 
2-gang 2-pc. 

Receiving frequency range 87~ 109 MHz 

Antenna input impedance 300 (l 

IF output impedance 300 0 
Supply voltage 9 V de 

---------
Measured· 
freq!!_ency 

88 MHz 18.0 dB 
Power gain 98 MHz 21. 0 dB 

"' 108 MHz 17.0 dB CJ .,.., 
+> 88 MHz 12.0 dB O'l .,.., 

Noise figure t.. 
Q) 

98 MHZ 10.0 dB 
+> 108 MHz 12.0 dB CJ 

"' '---· 
t.. Image rejection ratio108 MHz 34.0 dB 
"' .<: ------,-----
CJ IF rejection ratio 88 MHz 57.0 dB 
c: 108 MHz 82.0 dB (max) .,.., 

"' 
Inpu:_~:_j~d~f~Uo!! -- -··- - --x AGC-FOM --r-----·-
Local OSC voltage 

~FC characteristi':J.. 

(A) 2-gang 2-pc. 

2SK410,E.F 

ts•SmA 

(B) 3-gang 3-pc. 
2SK4111£.F 

~:; 
~ , 

AGC 

l•Rs I ~ I 1~ I~ I 

98 MHz 

21.0 dB 

103~130 mV 

+ 180,-300kHz 

#FC 

3-gang 3-pc. 
87~109 MHz 

300 (l 

300 0 

9 V de 

--
23-0 dB 

24.0 dB 

23°0 dB 
5.5 dB 

5.0 dB 

5.0 dB 

41.0 dB 

80.0 dB 
81. 0 dB (max) --
23.5 dB 

50~90 mV 

+ 150, -300kHz 

IF OUTPJI 

947 



2SK41 

Sample Application 2. Police band tuner/29 to 56MHz, 130 to 160MHz. 

Characteristics 
eiving frequency range Rec 

An tenna input impedance 
IF output impedance 
Supply voltage ---C7l 

Cl Power gain .... ..., 
C7l .... s.. 
«> ..., 
Cl Noise figure !1S s.. 
!1S 
.Q 
Cl ImaJl:e rejection 
c:: ratio .... IF rejection ratio oS x fT2-IF rejection 

ratio 
~~~~atio~% cross 

AGC-FOM 

29 to 56 MHz 
75 n 

300 n 
9 Vdc 

Measured 
ft:!lQWW£V 

30 MHz 33.5 dB 

42 MHz 37.0 clB 

55 MHz 37.0 dB 

30 MHz 8·2 dB 
42 MHz 5.3 clB 

55 MHz 5.3 dB 

55 MHz 44.0 dB 

30 MHz 104.2 dB 

55 MHz 70.0 clB 

50±2 MHz 84.0,78·5 dB 

42 MHz 32·0 dB (max) 

(A) Police band (29 to 56MHz) tuner 
2SC668~ 

130 to 160 
75 n 

300 n 
9 Vdc 

Measured 
frequency 

138 MHz 

148 MHz 

158 MHz 

138 MHz 

148 MHz 

158 MHz 

158 MHz 

138 MHz 
158 MHz 

158±2 MHZ 

148 MHz 

(B) Police band (130 to 160MHz) tuner 
2SK41E., 2SC668 CiJEF 

948 

MHz 

-----·----

------
28.0 dB 

28. 0 clB 

27.5 clB 

5. 8 clB 

5.5 dB 

7.0 dB 

45.0 clB 

90.0 dB 

67.0 dB 

75,70 dB 

4 1 • 0 clB (max) 



2037 

N-Channel Junction 
Silicon Field-Effect Transistor 

Capacitor Microphone Impedance 
Conversion Applications 

@540E 

ABSOLUTE MAXIMUM RATINGS/Ta= 25°C unit 
Gate drain voltage Vo Go -20 v 
Gate current IG 10 mA 
Allowable power dissipation Po 100 mW 
Junction temperature Tj 125 oc 
Storage ambient temperature Tstg -40-+125 oc 

ELECTRICAL CHARACTERISTICS/Ta= 25°C min typ max unit 
Drain current loss* Vos= 10 v. VGS =O 60 800 µA 

[Ta = 25° C, Vee = 4.5 V, Ro = 680 n, Cin = 15 pf, in specified test circuit (conforming with application circuit)) 

Transmission loss 
Voltage-drop characteristic of 

transmission loss 

Frequency characteristic of 
transmission loss 

Input impedance 

Output noise voltage 

Gv 
b.Gvv 

b.Gvf 

Zin 

VNQ 

Vin= 10 mV, f= 1 kHz 
Vee= 4.5 - 1.5 V, f = 1 kHz, 
Vin= 10 mV 

f = 1 k - 110 Hz, Vin= 10 mV 

f = 1 kHz 

Vin= 0, A-curve 

min typ max unit 
-5 dB 

-3 dB 

-1 dB 

20 Mll 
-110 dB 

* The 2SK156 is graded as follows by drain current loss: 

60 J 180 ! 1so K 300 ! 2so L 450 I 400 M 800 I 
Equivalent circuit 

Case Outline 2037 
(unit: mm) 

0.45 0.35 0.45 

s 

o.J 
-~ 

1·-"~I !, 
!f ....... - - - ·k;:·M R -------- -- -· -- -J~ 
•tJO l - 14-0 J ~ .. 2.2 

D: Drain 
G: Gate 
s: Source 

"' ;N 

0254KI, TS No. 540-1/3 

949 



1.0 

<( 
E o.a 
I 

en 
..90.6 
~ 

~ 5 0.4 
u 
c 
"i! 
0 0.2 

0 
0 

2SK156 

IDS - Vos 
ross-0-62mA 

+--vas-ov·-

7 
v-+- 1.1J_ +--

I I 
J....-// -o.:Zv 

~ ,,,. -l3"J 
fL 

2 4 6 8 10 
Drain-source voltage, Vos - V 

12 

Ios - VGS 

ross=o.22mA 

<( 

Eo.3r--t--+--+-t-+--+--+-1--+---l--l---J 
I 
en 
9 Vas=OV 

i::·o.2 ~ 

~ r~-r-t-t--t--t--+-t-+--+-_+Q-.~1Vc.-+--J 
·~ 0.1 ~-l-----l--d-i-+.4~=~+=:r::::t:::l 
Ci ~ ..!o.Jv 

-+-
o~ -Q.3V 

0 2 4 6 8 10 

Drain-source voltage, Vos - V 
12 

3:: PD - Ta 
.--v-os.-=-1 o~v--~--~--~---0.1 E 140.--..--~~~~~~--~~---

1 
0.6<( 0 1201t---t-+-+--+--+--+--+--+-+--+--1--1--I~ 

it>· n~I t--+--+-o<+--+--+--+--+--+-+--.J.--1--1--1'--' 

r--t--t----+---l--+---l~-+--l--~l-kt4..9 .~ ~t--+-+-+~--t1'..""--l--1-f--l--+-+-+--+--+--I 
17]71·~= 1... 
1/ J I 5i :C I')...,,_ 

Q,Ll/3~ 1: ~ 
~A/ ·: ~ i •t--+-+-+--+--+--+--+----+"-+~--+~--+--1--1--1 
~ o. ~io N 

~ 0 -o ~ 
-1.0 -o.a -o.& -o.4 -o.z o <C o'--..__,20~~_,,40__,__,fill__,'--ao'--'--100...._-'-0-12'""0"'--'---'140 

Gate-source voltage, VGS - V Ambient temperature, Ta - C 

iYfsr VGS (off) - loss crs - Vos 
s ross : Vos- 10; 

2 
f= lkHZ 

5 

3 
+--

2 ~ 

0.1 1.0 
Saturation drain i:urrent, loss - mA 

5' 
1.0 

1.0 
Drain-source voltage, Vos - V 

10 

Gv - ross 
• Sample application circuit: 2-wire system 0 Gv:Vos-4-SV-;f 

I v1n= lOmV _I 

680 Vee 

~Ju OUT 

950 

!g · 2 loss : Vos= 1 ov -t--t--+--+--+-+-----1 

I f=lkHz ~ 
>-~r-r-+--+---+---lc----lf-::...t-"::...+-+--+---1 

C!J ~ 
i-&1---1---1----b...,q---1--1--l---l-+----I 

~ ~ o-a1--b.1-c....-+--+-l---l---l--l--l-+---J 
'iii 
·E-ro1--+--+--+---+--+---+---+--+--+-+-----1 
~ 
E! 
I- -12 1--t--+--+---+--f---l---+--+--+-+---

-14 5~._,.. _ _._ _ _.__f--_1---'--.l--+-..l,.----J 
0.1 1.0 
Drain current, loss - mA 



2SK156 

THO - loss 
THO: Vcc=4-5V,Vin= IBOmV, r= \kHz 
ross : Vos= 1 ov 

3~~~~-'-~-"--~-"---~--'-~--'-~--'-~-' 

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 

Drain current, loss - mA 
o.& 

0 

.... Ill 
0 "'O -1 

.S! I 

.'§ > -2 
Q) > 
t> (!) 
., <] m .. -3 
.s:::::: 
" 0 
a.~ -4 e o 

"Q "::i 
~-E ·s 
., "' .!: c 
~ ~ -6 

-7 
0 

AGvv - ross 

J.--

Wvv: I OnV 
v0s=4-5->1·5V 
ross: Vos= 1ov 
f= lkHZ 

0,1 0.2 0.3 0.4 0.5 0.6 0.7 o.& 
Drain current, loss - mA 

951 
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20026 

N-Channel Junction 
Silicon Field-Effect Transistor 

FM Tuner Applications 

®661C 

FEATURES 

* Ideal for FM tuners in low voltage radios, car radios, etc. 
* Because it is compactly packaged, sets can be made compact. 
* Small crss (crss = 0.04 pF typ). 
* High lvfsl (lvfsl= 6.0 mStyp). 

ABSOLUTE MAXIMUM RATINGS/Ta= 25°C 

Gate-drain voltage VGDO 

Gate current IG 

Drain current lo 

Allowable power dissipation Po 

Junction temperature Tj 

-20 

10 

20 

200 

125 

Storage ambient temperature Tstg -55- +125 

ELECTRICAL CHARACTERISTICS/Ta= 25°C 

Gate-drain breakdown voltage V(BR) GOO IG = -10µA 

Gate cut-off current IGSS VGS = -0.5 V, Vos= 0 V 

Drain current ioss Vos= 5 v. VGS = 0 v 

Cut-off voltage VGs (off) vos=5V,10=10µA 

Forward transmission admittance lvfsl (1) Vos= 5 v. VGS = 0 v. f = 1 kHz 

unit 

v 

mA 

mA 

mW 
oc 
oc 

min 

-20 

0.6 

2.0 

Forward transmission admittance lvfs I (2) Vos= 5 v, VGS = 0 V, f = 100 MHz 
2.0 

Input capacitance Ciss Vos= 5 v. VGS = 0 V, f = 1 MHz 

Feedback capacitance Crss Vos= 5 v. VGS = 0 V, f = 1 MHz 

Output capacitance Coss Vos= 5 v. VGS = 0 v, f = 1 MHz 

Power again PG Vos= 5 v. VGs= 0 v. f = 100 MHz 

Refer to specified test circuit 

Noise figure NF Refer to specified test circuit 

* 2SK212 is graded as follows by loss: (unit: mA). 

I 0.6 c 1.5 11.2 D 3.0 2.5 E 6.0 5.0 F 12.0 

typ 

6.0 

6.0 

4.0 

0.04 

4.0 

21 

3.5 

Case Outline 2002B 
(unit:mm) 

max 

-10 

12.0 

-2.5 

0.15 

6.0 

unit 

v 
nA 

mA 

v 
mS 

ms 

pF 

pF 

pF 

dB 

dB 

A o.J 

If~---· o.Js~:i ~· 

952 

o~~~~~~~~-a..~~ 

o w • oo ~ m m ~ ~ 
Ambient temperature, Ta - °C 

-f~ .!===- ., :> 
i.!: ······ " I - D 

s.o o.~:.o _J l2.2J 

SANY01 SP 

G:Gate 
S :Source 
D:Orain 

2225MY,TS No.661-1/4 



2SK212 

Io - VGS 10 - Vos 

vo;=sv J 
f-----+---+----t----+---+--~1.=0t-----t-~--+----t--·~-r·Vcs=DV--------i 

~--+------+-------+--+--lL-F--1:1--+-f---+-----+--··+-----+---o. -+--J ___, 

>----+----+---+----+--/1--+ ~ ~o~ n --+-----+----+--o~l---j y 5 0 -o.2v 

L_ u_ L':_ J L----7-----+---+ g---q: ~---i----r----1----t----o_.__,3l-
-0.6 -o.s -0.4 -0.3 -0.2 -0.1 0 2 3 4 5 

Gate-source voltage, VGS - V Drain-source voltage, Vos - V 

Io - VGs Io - Vos 

3 Vcs=OV t--

t----+----+--+---+--+---+--+v_,,_L'.1.__._z_,L1'-+ ...... --+----+--+----+- 1 o. Iv t--

VL <( _...,2 >-77-h_L"I"'-+-+---+--~----+--+-- J 0. 2V t--

L ~c:.EI y .....r I 
t----+--+----+--+---+v~.._._.- v -o. 3V +--

-' te 1 ·- T LJ J .L._ -0.4V t--

__.,.v j ~ J 
-o.e -0.1 -0.6 -o.s -o~ -o.3 -0.2 -0.1 

Gate-source voltage, VGS - V 
0 2 3 4 5 6 8 

Drain-source voltage, Vos - V 

0 - VGS._ o - Vos 
Vos=sv 7 vhs=oJ 

-1.6 -1.4 -1.2 -1.0 -Q.8 -0.6 -Q.4 -0.2 
Gate-source voltage, VGS - V 

Ioss - VGs(off) 
12.--~~~~.-~-.--.-~-.---, 

O'---~--~-~~__,~-..,..,.-~ o -o.4 -o.e -1.2 -1.6 -2.0 -2.4 
Cut-off voltage, VGS (off) - V 

0 

CJ) 

E 
I 

2 3 4 s 6 
Drain-source voltage, Vos - V 

Vos=SV 
f= I kHz 

IYfsl- Io 

a 

~IQ f---+--+-+---+---+-'.)\\11' .... 

> 7>---+--+--T- \<Sl' ~ ~h-
a) 

" c: 

~ .E 
""O 

"' 

'~ 

~ 2:1---+--+-+---+---+--t---+---I 

~ 
0 
u. 

1 
Drain current, lo - mA 

10 
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~-

Crss - Vl)S 
Vas-OV 

2f=IMHz+--+-+--+---+-+---+--+--+--~ 

0.1 1 10 
Drain-source voltage, Vos - V 

Yrs - f 
1CXXl r----------~--~~-~ 

vos=sv 
7 ro=3mA+----+---1---+---+-----1 

c: 
~ A i ua 2f---f----f-----f----'0.(,_VL~1~,'1f--+----f----i 
·~ I 100 l---+---+-----+--L.,<r--J_--1--+--+---l 

·~ ~ 1 L J"' 
~ > .11 t .o" -+---+--1 

j .:~--~~ 
100 1CXXl 

Frequency, f - MHz 

Yos - f 

2 Vos- sv -+---+--+--+-----+-+---+-!---< 
ro=3mA _, 

cg10 1---+--+----+--+---+T----+-~P'~.L..__,__,_-+ 

I St-----+---+---+--+c'Oo0 ./ ~ 
~ 3+----+--+--+-- ""'----
~ 2 J?l..,d 
g1 r 1 d 
j9 k--j J."__ 

·~ 311---+---+---+--+- '00"' 1-"" 
-g 2:f----+--+--+--+- .~,,/""---+--+---+--+----I 

~01 I_,,. vT 
5 S:it-----+f""',............-F---+-----t-+---+--+--+---+---f 
0 311----+--+---+--+---I--+--+---+----+--+ 2.1--_ _,__ ______ __..___...--1 __ _,____,__-,1.--__.,_-+ 

10 100 
Frequency, f - MHz 

1000 

Yrs - ID 
100 r---r---~--------~-~ 
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f= iOOMHz 
1 v0s=sv 

7f---+--+---+---+--+--+--lr---t---4 

5·1----1---r--- . ---

1 10 
Drain current, ID - mA 

Yi s - f 
3 Vos= sv +---t-+---+-----+--r---+--+---< 

en 2 ro=3mA +---+-+---+---+--r---+--+---< 
E 10 l---+---+-+--+-+--+---16--./"+--+~ 
I k:::t: 
"' . 'O\.'O_L > 31---t-----+----+~k'::[ I z 
~- 2 .......r .z 
~ /"17 -~...+)7-+----+--+---+ 
'e 31----t--+--+----+ 4>',~ I 

-g z r /-¥----+---1----+-+---< 

101 ~.IL_ ! 

c: 31---t-----+..-.L"._---+--+-+----+---+---t---t----1 
21---r[:.7"-----+---+-----+------+----+---+---+--1 

0.01 j--_ _,____,_ _ _,.___..,._-+ __ ,____....__,_,__,.____, 
10 100 1CXXl 

Frequency, f - MHz 

~-
10 r----=--r-__ Y_fc.-,s _-_f--,----r--.--, 

Vos-5V 
+-------1--+----+--t------j 

5 Io=3mA!----1-::::-......,,,.._J._....--:j:----:--+:t; c: 
"' :::: ·e 
-g 
c: en 
.2 E 

3•+---+-~~~--+~-~--b-frs---+----1 
2f-----t----+-----+---~~----~---+--t--I 

(jl -+--+----I .!!! I 1 

E "' 7 c > t-----+--+-----+----+----+ 

~ 

~ 31---+--+-----+----+-----111-_j_I-+---+----! 

~ 21---+---+----+-----t----1-1--T--gfsD 
0 

u. 
0.1 1r----o,---1-"00----,r---+---1--,-1<---o-.,,-,---1cm~ 

en 
E 
I 

10 

0.1 

Frequency, f - MHz 

Yi s - ID 
Vos-SV 

~ f= IOOMHz 
5 

bis 
_..., 

2 

7 

3 v 
2 giS / 

, 5 10 
Drain current, lo - mA 

Yfs - ID 

i Vos=sv I 

;: f = I OOMHz -+-----1-~--+--+--+------< 

~ I I I ·e l "i 101----1-+---t---1---r11 ---+--+-+---< 

.Q cg 71----1-+----+---+--- \!;\' $ ~ 
"' I I ....-!""" .!!!I ~ i i: I / ~-b_f:..s_,,_+-i 
~ .zi--- ] 
j ~ l 

T 10 1 
Drain current, lo - mA 
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Yos - I 0 
f- IOOMHz l l 

(/) 3 Vos= 5V +--- bos ---+-+--+-~ 
E 
I 

Ci 
> .,· 
(.) 
c: 

~ I : ./ 
'§ 3,t--+---+---+---+--+--+--!.'/'~1---1 
-g 2:t--+---+---+---+--~L/""-~.l.--"c__1--+----I 
; ~ %0 1 f--l--+--+..,,,,=::.+--l--~--t---1------1 
0 7t--l--+---+---+--l--+--+--1---I 

5 
1 10 

Drain current, ID - mA 

Yrs - Vos 

0.01 l--l--+--+-+-+--+-=-+-'=-,.--t---
1 / grs 

II 
1 , 10 

Drain-source voltage, Vos - V 

10 Yos - Vos 

(/) 

E 
I 

"' 0 
> .,· 1 
(.) 
c: 

"' :::: 
'§ 
"'O 

"' ... 
::J 

%01 
0 

r0 -3mA 
lt----..,_...._=-c+t-...---+--11---1- f = I OOMHz 

2 

1 

K 'N 

1 10 
Drain-source voltage, Vos - V 

Specified test circuit for 
PG and NF 

INPUT 
Rg:50!l 

L1: 1 mm dia. tin-plated wire, air core 10mm dia. 4.5T 
L2: 1mm dia. tin-plated wire, air core 10mm dia. 3.5T 

(/) 

E 
I 

10 
Yis - Vos 

Io=3mA 
1 f =I OOMHz 

2 ·--+---bis 
i 

1 

1 

}--
gis -+-

.1 J 0 
1 10 

Drain-source voltage, Vos - V 

2 Yfs - Vos 
Io=3mA 
'f = iOOMHz 

! 

l gf s 7 l, v 

Vi 1 
-bfs 

2 ~ 
l 

' 

I l ' -., -; 
1 10 

Drain-source voltage, Vos - V 

f= IOOMHz 

24 vos=5V 

-13p 

I~ 

1 10 
Drain current, ID - mA 

OUTPUT 
Rg:50!l 
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2019A 

N-Channel Junction 
Silicon Field-Effect Transistor 

Low Frequency. 
Low Noise Amp Applications 

®836E 

FEATURES 
* Ultra ldw noise figure 
* Large lvts I. 
* Low gate leakage current. 

ABSOLUTE MAXIMUM RATINGS/Ta= 25°C 

Drain-source voltage Voss 
Gate-drain voltage VGos 
Gate current IG 
Allowable power dissipation Po 
Junction temperature Tj 
Storage ambient temperature Tstg 

ELECTRICAL CHARACTERISTICS/Ta= 25°C 

Gate-drain breakdown voltage V(BRI GOS 
Gate cut-off current VGSS 
Cut-off voltage VGs (off) 
Drain current ioss 
Mutual conductance lvfsl 
Input capacitance Ciss 
Feedback capacitance crss 
Noise figure NF (1) 

NF (2) 

Equivalent input noise voltage VNI 

unit 

40 v 

-40 v 

10 mA 

300 mW 

125 oc 
-40-+125 oc 

min 

IG=-100µA -40 

VGs= -20 V 

Vos= 1ov. 10= 1oµA 

Vos=10V,VGs=O 0.6* 

Vos= 10 V, VGs = 0, f = 1 kHz 

Vos= 10 V, VGs = 0, f = 1 MHz 

Vos= 10V, VGs= 0, f= 1 MHz 

Vos= 10V, VGs= 0, Rg= 1 k.n, 

f = 100 Hz 

Vos= 10V, VGs= 0, Rg= 1 k.n, 
f = 1 kHz 

Vos= 10V, VGs= 0, Rg= 1 k.n, 
f = 1 kHz 

* 2SK222 is graded as follows by drain c,urrent loss (unit: mA). 

j o.6 c 1.5 j 1.2 o 3.o j 2.5 E 6.0 j 5.o F 12."0J 

0 ~0~-~!.----+.~.--~m1.-----.:oo,.--.:.~.--.·,~~~u.~ 
Ambient temperature, Ta - C 

Case outline 2019A 
(unit : 1m1) 

2.0 

JEDEC: T0-92 

EIAJ : SC-43 
SANYO: NP 

typ 

0.5 

17 

14 

3.5 

1.0 

0.6 

2 

max 

-1.0 

12.0* 

3.0 

1.5 

0.lo4 

D: Drain 

G: Gate 
S: Source 

unit 

v 

nA 

v 

mA 

mS 

pf 

pF 

dB 

dB 

nV/v'Hz 

2075MY/No.836-l/2 
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ID - Vos 
3.5r----.,..-.--,.--.-''--..--~-J~-1.-~-~ 

u ~ 

1 ~s=~ 
I 2.5 ;--i- 1 I 
~ 2.0 r-I-1-+--+-+---+--+--+---· - somv-=+---

! 1.5r-ynLr-rj.---+--+-+---lf---+--l 1 olv-+-
c: ...+- -1 1 

·n; 1.0 .£_ - 1 s0mv-+-o IT I I 
~ -200mV 

o.5 tr;;;::j:;=+=='f=--f-=-'i=--9=~_~2~50~m~V=f--1 

0 f 0.5 1.0 1.5 2.0 2.5 3.0 fs to 4.5 5.0 
Drain-source voltage, Vos - V 

1o - VGs 
..----.---~--~---,.--~12 

f----+----+-----+----+----< 10 
<{ 
E 

>-----+----+-----+-----+--+---< 8 I 

-1.0 -0.8 -0.6 -0.4 -0.2 
Gate-source voltage, VGs - V 

IYfsl - Io 
t00~~~~~~-T~~~~~-~ 

cnE 7>---+--+---+--+--+---+---+-+-+-v QS = 1 ov 

\2 

11 

00 10 

~ 9 
LL 8 
z 7 
E ... 6 
::J 

.g' 5 

5! 4 

~ 3 

2 

1 

0 

~ 
'~ ~ 

T f-1kHz 

1.0 10 
Drain current, lo - mA 

NF - f 
Vos= IDV 

' Rg= lkO 

Io=D- lmA 
:a; ::JmA 

:Ji· llr!Ar 

10 
-y -s- "'"2" 100 tk tOk tOOk 1M 

Frequency, f - Hz 

Cl 

t:- 2· v t 
~ - IDDmV 
:; 1.5ft---J:=:i::::::f==F-f=-4~rT-+--l 
~ v--

"Cij l.Ot:::::t:=~:::::j=;;;j:==j---~l'f5.;;;;Qn=.;Vrl-ll 
0 v- 11 1 j_ -2DDmV 

· 5''=.....j..~+---+~+--i-~~2~50m~u~V.=".J.----l-___j 

o~v__..~..__...,._~___,,,~1.....__._--'-~'--.,,-J 
10 15 20 25 30 35 40 45 50 

Drain-source voltage, Vos - V 

VGs(off) - loss 
2..--~-~--..-:--~'--;::cc'----~ 

Vos=IDV 
Io=J.QµA > 

I 

I 
7 10 2 3 5 7 10 
Satu"ration drain current, loss - mA 

IYfsl - loss 
100----­

cn 
E 1 >----+---+ 

Vos= IDV 
-+-"-vG8=ov 

I 

"' ..... 
> 

~-
c: 

~ 2 
::J 

"O 
c: 
0 

f= I kHz 

~ 10~-t.-~+------+-----\.--1---i--1----J ., 
::J .... 
::J 7>---+---+----+---1--'--'---"---____J 

::!!: 

1.0 10 
Saturation drain current, IDSS - mA 

00 

12 

11 

10 

"O 9 
I 8 

LL 
z 7 
e .. & 
::J 

~s 
5! 4 

~ .1 

2 

_j_ 

~ "'-' 
I-' 'S\' 
~'Vo 9 Q 
~'1:: 
~ z 0 

10 

NF - f 

Vos= IDV 
r 0 =3.0mA 

--+--

""! 1k !Ok t<Xlk 
Frequency, f - Hz 

"'! 1M 
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2019A 

N-Channel Junction 
Silicon Field-Effect Transistor 

High Voltage Driver Applications 

®659H 

FEATURES 
* Ultra high voltage withstanding (VGDS;; -BO V). 
* Due to low gate leakage currents even under high voltages, it is suitable for a wide range of applications 0GDL = 

1 nAIVOS = 50 V, ID= 1 mA). 
* High lvtsl ( lvtsl = 20 mS/Vos = 30V, f = 1 kHz). 

ABSOLUTE MAXIMUM RATINGS/Ta= 25°C 
Drain-source voltage Voss 

Gate-drain voltage VGDS 

Gate current 

Allowable Power Dissipation 

Junction temperature 

Storage ambient temperature 

IG 

Po 

Tj 

Tstg 

ELECTRICAL CHARACTERISTICS/Ta= 25°C 

Gate-drain breakdown voltage V (BR) GOS 

Gate cut-off current IGSS 

IG = -100µA 

BO 

-BO 

10 

400 

125 

-40-+125 

VGs = -30V, Vos= ov 

unit 
v 
v 

mA 

mW 
oc 
oc 

min 

-80 

typ max 

-1.0 

unit 

v 
nA 

Drain current loss* Vos= 30V, VGs = ov 1.2* 24* mA 

Cut-off voltage 

Mutual conductance 

Input capacitance 

Feedback capacitance 

Noise figure 

VGs (off) Vos= 30V, ID= 10 µA -0.75 

lvtsl Vos= 30V, VGS = OV, f = 1 kHz 20 

Ciss Vos= 30V, VGS = 0, f = 1 MHz 12 

Crss Vos= 30V, VGS = OV, f = 1 MHz 2.5 

NF Vos= 10V, ID= 3 mA, Rg = 10 kU, 
f = 1 kHz 

1.0 

* 2SK223 is graded as follows by loss at Vos= 30 V (unit: mA). 

11.2 D 3.0 2.5 E 6.0 5.0 F 12.0 10 G 241 

Case Outline 2019A 
(unit;mm) 

2.0 
045 

~~ 
F-"'o_=,s==l I :i 

5.0 14.0--...j 

JEDEC: T0-92 D: Drain 
EIAJ : SC-4 3 G: Gate 
SANYO: NP S: Source 

v 
ms 

pF 

pf 

dB 

2275MY,TS No.659-1/3 
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10 - Vos 

2 4 6 8 ~ 

Drain-source voltage, Vos - V 
12 

~~~~~~I_o_-~v_GS~~~~~~~ 
v08=30'1 

i z.A16 I---+---+-+- ___, l7 14~ 
1--~1----t-----+---+-~-+-~-+--~~~~12 I z c 

> 
I 

7 

6 
<( 

Es 
I 
c 
-4 
,.; 
c: 
"' I: 3 
::l 
u 
.5 2 
f! 
c 

1 

~ 
--1.0 
II> 

7 (.!) 

> Hl'_ ~/ !Oc:· 
1--~1----t---+---+----+-~· , 8~ ~ 'Z :; :i 

,___11----t---+--+v-"'_,,~~~+I/---+~-~,~~ :j i 
i--->------+--+~,,.A-+----+---+-o· - 2 a 

_J7 ......-! 1~o -o. 1 

Io - Vos 

vasLov 

r l 
-b.1v 

v _I 
-o.2v 

L Lv 

F-
I 

-0.4V 

I 
20 t.o 60 IO 100 

Drain-source voltage, Vos - V 

VGs(off) - loss 

v08 =3ov 
Io= 1oµA-t--

y z 
kc: v 

L 

-1.6 -1.4 -1.2 -1.0 -0.8 -0.6 -0,4 -0.2 0 1.0 10 
Gate·source voltage, VGS - V 

1.0 10 
'Drain current, ID - mA 

500 
Po - Ta 

0 

~l ' 

I I 
I 
i =r;: 
lh 

~ 
0 m ~ ~ ~ 100 0 ~ ~ 

Ambient temperature, Ta - C 

Saturation drain current, loss - mA 

iYfsl - loss 
100,...-.---r~~--r'--'-'i+----.~-r--.--~,...---, 

II> ~=~ 
E .,._-+----+~--+--+---1------+----+f=lkHz -

I 51>----+---+--~-t---1--+-+---+----1---< 

~ 
.....--t ~ 2~1--+--+--+---t--+-~~;ool"'""'---f--~ 

c: ~ 
g10f--f---f---~).....--1F-+----+--+--+-~-+---l 
~ 7'1--+-",......,"'+1---"""--+---t--t-+--+---f--~ 
8 
-.; 
.a 
::l 

:!!; 

1.0 10 
Saturation drain current, loss - mA 

959 



2SK223 

~ 100n ~~--.-~l_G_DL-r--V_o,s~------, 
I lo-"'lmA 

~lln lL 
i I I 
~ ,n t---t------1-----1---t---t--L---+----1 

a V 
ig, / 
~100p ~ 

~ ·· ~ O'·toc r-
r.i lL ex: 
(!) ip o 1) 20 30 40 Sil 60 70 BO 

Drain-source voltage, Vos - V 
Crss - Vos 

2<r--.,.--,-.,.-,---.----,-,--,-,.,.-~, 

u. vas=o 
C. f=IMHZ 

~10r---i--=:-r---r--r---i---r--r---;---r---i 
~ ---+--.._ 
u ?t----+---+1-......___,.,.,-+---+---r---r----r----t-__, 

~ ~ 
c: ~ ~ 

"iii ~ 

~ 'b,. 
~ ~ 
1l 
al ., 1.0 t----+---+--+--+---+---+---t----+---<- -j 
u. 

10 

Ill 8 
"O 

I 

~ 6 
.,· 
5 
.2' 4 

1.0 10 100 
Drain-source voltage, Vos - V 

NF - f 

Vos- IOV 
Rg= IOkO 

..... 
5l ·o 
z 2 ~.lD""o 

1~:::::::--r...·~ 

0 
10 

960 

J.-3mA 1iOmA 

~ ...L 

' -2 5 
100 1 k 10k 100k 1M 

Frequency, f.,.. Hz 

100 
c;ss - Vos 

v 1_01 
u. 
c. 
I 
ti 

c.r 
<» 
u c: 
~ ·g 
c. 
"' u 
-;; 1 
c. 
E 

7 as-
f= IMHz ---1 

I 

I 
3 I 

I 
2 

! 

0 

1.0 10 100 
Drain-source voltage, Vos - V 

NF - f 

OtL-.J,-...J,.---L--ir--1---'--.l---+-'----W-~-'--.I---/.~ 

10 100 1 k 10k 100k lM 
Frequency, f.,.. Hz 

NF - f 

010 2 5 100 ~ lk 2 10k 2 1CXlk lM 
Frequency, f- Hz 
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2024 

N-Channel Junction 
Silicon Field-Effect Transistor 

High Frequency, 
General-Purpose Amp Applications 

®695E 

FEATURES 

* Because it is encapsulated in an ultra compact package, compact and low profile sets can be designed. 
* Small crss (crss = 0.04 pF typ). 

ABSOLUTE MAXIMUM RATINGS/Ta= 25°C 

Gate-drain voltage VGoO 

Gate current 

Drain current 

Allowable power dissipation 

Junction temperature 

Storage ambient temperature 

IG 

lo 

Po 

Tj 

Tstg 

ELECTRICAL CHARACTERISTICS/Ta= 25°C 

-20 

10 

20 

150 

125 

-55- +125 

Gate-drain breakdown voltage V(BR) GOO IG = -10µA 

Gate cut-off current IGSS VGs = -0.5 V, Vos= 0 V 

Drain current loss Vos= 5 V, VGs = O V 

Cut-off voltage VGs (off) Vos= 5 v.10 = 10µA 

Forward transmission admittance lvtsl (1) Vos= 5 V, VGs = 0 V, 

f = 1 kHz 

ivfsl (2) Vos=5V,VGs=OV, 

f= 100 MHz 

Input capacitance Ciss Vos= 5V, VGs= ov. f= 1 MHz 
Feedback capacitance Crss Vos= 5 v. VGs = 0 v. f = 1 MHz 
Output capacitance Coss Vos= 5 v. VGs ~ 0 v. f = 1 MHz 

unit 

v 
mA 

mA 

mW 
QC 

QC 

min 

-20 

0.6 

2.0 

2.0 

Power gain PG Vos= 5 v. VGs= ov. f= 100 MHz 

Refer to specified test circuit 
Noise figure NF Vos= 5 v. VGs= ov. f= 100 MHz 

Refer to specified test circuit 

* 2SK242 is graded as follows by loss (unit : mAI: 

typ 

6.0 

6.0 

4.0 

0.04 

4.0 

24 

3.5 

(0.6 T2 1.5 I 1.2 T3 3.0 2 • 5 T4 6 • 0 I 5 • 0 TS 12 • 0 I 
Case Outline 2024 
(unit:nm) 

max 

-10 

12.0 

-2.5 

0.15 

6.0 

0.16 -

unit 

v 
nA 

mA 

v 
mS 

mS 

pF 

pF 

pF 

dB 

dB 

s===fh 

I ~.~!g .1~ 
o. -0.25 

l--=-2.9 

S: Source 
G: Gate 
D: Drain 

SANYO: CP 

3075MY,TS No.695-1/4 
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I 0 - Vos 

Vos==sv 1 
i----+---+---+-----+---+--~1.~01------+---+---+---·v08 ==ov _J--_ _, 

!Zo.6 7 
-Q. IV 

2J :,~~4 v 1 
1----+---+----+--+-v~--+· ~ . -o. 2V 

~ -~-0=.2...,./L_-+---<-----+-- Jo. 3v __.______, 

___..--Y 0 oV 
-0.6 -o.s -0.4 -0.3 -0.2 -0.1 

G~te-source voltage, Vas - V 
0 2 3 4 5 6 

Drain-source voltage, Vos - V 
I Il - V_D_S_ 

3 V GS= OV -!----< 

l---+--+---+--+---+---+----1hL~}--,Li<-+-i---+--+--l----1- -b. 1 V--+----1 

f---+--+--f---+--+--+-17...,.L_~v _ _,,21-fti_L'.jH-i----+--+---+--+-- -1. 2V -+-------! 

Z ~~ r _ +- 1 l--__, _ __, _ __, _ __, _ __,v _ __,1-----1 :: 1:..+-v,..,.,.""+---+--+--+---+-- - a. 3V +---1 

-' ~ 1 _....... 1 
..£J ~ ~ 0°4V-l----i 

~ -~rL T 
5 T 

-0.I -0.7 -0.6 -0.5 -0.4 -o.3 -0.2 -0.1 0 2 3 4 5 6 
Gate-source voltage, Vas - V Drain-source voltage, Vos- V 

I 0 - V GS IO - VOS 

-1.6 -1.4 -u -1.0 -o.e -o.6 -0.4 -0.2 
Gate-source voltage, Vas - V 

Ioss - VGs(off) 
12~-~--..:;..::...::..-......:=...:.~-'-"--~~ 

Vos==SV 
r0 == 1oµA lL 

~101----+---+--+---+---~_,,_---I 

0 2 3 4 5 6 
Drain-source voltage, Vos - V 

2 v00=sv 
:f=lkHz 

IYfsl - Io 

~:l---+~-+-~+-~/~l/1-----+~~ 
!·l----+---+~--""~~--+----1----1 

c: 
011> 
:~ T 5!---+-1--i..-~~~-1---l-+-~ 
~i 

021----+--...,.....--+---+---l-----I 
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2021 

N-Channel Junction 
Silicon Field-Effect Transistor 

High Voltage Driver Applications 

@7940 

FEATURES 
* Because it is encapsulated in an ultra compact package, compact and low-profile sets can be designed. 
* Ultra high voltage withstanding. 
* Due to low gate leakage currents even at high voltages, it is suited for a wide range of applications. 
* High ivfsl. 

ABSOLUTE MAXIMUM RATINGS/Ta= 25°C 

Drain-source voltage 

Gate-drain voltage 

Gate current 

Allowable power dissipation 

Voss 

VGDS 

IG 

Po (1) 

Po (2) 

Junction temperature Tj 

Storage ambient temperature Tstg 

ELECTRICAL CHARACTERISTICS/Ta"' 25°C 

Gate-drain breakdown voltage V (BR) GDS 

Gate cut-off current IGSS 

Drain current 

Cut-off voltage 

Mutual conductance 

Input capacitance 

Feedback capacitance 

loss 

VGs (off) 

ivfs I 
Ciss 

Crss 

unit 

80 v 
-80 v 

10 mA 

150 mW 

4 x 4 x 0.2 mm3 copper 280 mW 

fo.il area on glass epoxy 

board 

125 cc 
-40-+125 oc 

min 

IG=-100µA -80 

Vas= -30 v 
Vos=30V,Vas=OV 1.2* 

Vos=30V, 10= 10µA 

Vos= 30 v, Vas= o v, t = 1 kHz 

Vos= 30V, Vas= 0 V, f = 1 MHz 

Vos= 30 V, Vas= 0 V, f = 1 MHz 

* 2SK283 is graded as follows by loss at Vos= 30 V (unit: mA): 

I 1.2 R3 3.ol 2.s R4 6.o!s.o RS 12.0!10.o R6 17.ol 

Case Outline 2021 

typ 

-0.75 

20 

12 

2.5 

max unit 

v 
-1.0 nA 

17.0* mA 

v 
ms 

pF 

pF 

0.16 '"";'[j 
js~1.9~Jl 
!---=-2.9~ 

ct= I ~o.a-1 
~1.1--1 

~ 
~ 

0.4 

G: Gate 
S: Source 
D: Drain 

3075MY,TS No.794-1/3 
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2021 

N-Channel Junction 
Silicon Field-Effect Transistor 

Low Frequency, 
General-Purpose Amp Applications 

®8560 

APPLICATIONS 
* Ideal for potentiometers, analog switches, low frequency amplifiers, and constant current supplies. 

ABSOLUTE MAXIMUM RATINGS/Ta = 25° C unit 
Drain-source voltage Voss 30 v 
Gate-Orain voltage VGDS -30 v 
Gate current IG 10 mA 

Drain current ID 20 mA 

Allowable power dissipation Po 150 mW 

Junction temperature Tj 125 oc 
Storage ambient temperature Tstg -40-+125 oc 

ELECTRICAL CHARACTERISTICS/Ta= 25°C min typ max unit 

Gate-drain breakdown voltage V(BR) GOS IG=-10µA -30 v 
Gate cut-off current IGSS VGS= -20 V -1.0 nA 

Drain current loss Vos=10V,VGs=O 0.6* 12.0* mA 

Cut-off voltage VGs (off) VOS= 10 V, ID= 1 µA -1 -4 v 
Mutual conductance ivfsl Vos= 10V, VGs=O,f= 1 kHz 2.5 6.0 ms 

Input capacitance Ciss Vos= 10 V, VGs= 0, f= 1 MHz 5 pF 

Feedback capacitance Crss Vos= 10 V, VGs = 0, f = 1 MHz 1.5 pF 

* 2SK303 is graded as follows by loss at Vos= 10 v (unit: mA). 

J o.6 v2 i.s f i.2 v3 3.o J 2.s v4 6.o J s.o vs 12.o J 

Q.16 

.g ll.01----+-~-''\.--+----!- ---+----!---+----! 

-~ 120,f---+----+h.-"~~-+---+- +---1-----1 

~~IOO•t----+----+-~-----t----+----+--~ 
:;; E l\. 
~'~·>----+---+-~~~~,c--+-----+~-1-~ 
g_ 0 ' 
m~ ~ 
~ 00f---+----+---+---+l'~:;:-+---+----I 

~ 

Case Outline 2021 

(unit: mm)==fh 

[]1 
l 5~1 .9~Jl 1-'.=-2.9~ 

a= I ~o.a-i 
~1.1-.l .2 i.o 1\. 

<i: 20l------l------l------l------l------L.__'\."~--1 
l\. 0 0~---+-20~---"i.o~~ro7--~f=---~oi~-0 ~120-="'--__.,.,.1i.o 

Ambient temperature, Ta - C 
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20018 

N-Channel Junction 
Silicon Field-Effect Transistor 

Low Frequency, 
General-Purpose Amp Applications 

@850C 

APPLICATIONS 
* Ideal for potentiometers, analog switches, low frequency amplifiers, and constant current supplies. 

ABSOLUTE MAXIMUM RATINGS/Ta= 25°C 

Drain-source voltage 

Gate-drain voltage 

Gate-current 

Drain current 

Allowable power dissipation 

Junction temperature 

Storage ambient temperature 

Voss 

VGDS 

IG 

lo 

Po 

Tj 

Tstg 

ELECTRICAL CHARACTERISTICS/Ta= 25°C 

Gate-drain breakdown voltage V(£Rl GOS 

Gate cut-off current IGSS 
Drain current loss 
Cut-off voltage VGs (off) 
Mutual conductance iYfs I 
Input capacitance Ciss 
Feedback capacitance Crss 

unit 

30 v 

-30 v 

10 mA 

20 mA 

150 mW 

125 oc 
-40-+125 oc 

min 

IG=-10µA -30 

VGs= -20 V 

Vos= 10V, VGs=O 0.6* 

Vos= 1ov.10 =1 µA 

Vos= 10 v. VGs = o. f = 1 kHz 2.5 

Vos= 10 V, VGS = o. f = 1 MHz 

Vos= 10V, VGs= o. f= 1 MHz 

* 2SK304 is graded as follows by loss at Vos= 10 V (unit: mA): 

o.6 c 1.5 \ 1.2 o 3.o ! 2.5 E 6.o \ 5.o F 12.0 \ 

c.' 11,0 

0 
·;; 120 .. a. 

~ 3: 100 

a;E«> 
l': I 
8. 060 
Cl) a. 

Case Outline 2001B 
(unit:mm) 

typ max 

-1.0 

1 :to* 

-1 -4 
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::c .. "° :: 
.2 

:IO <( 

0 
0 20 "° 60 «> Ol 120 lt.11 

2.0 

..---.-==fl 0°3S 

ffbJ€5l~J g I I -0.4!1 
~10~14.0--

Ambient temperature, Ta - °C SANYO: SP D: Drain 
G: Gate 
S: Source 

unit 

v 

nA 

mA 

v 

ms 

pF 

pF 

2225MY,TS No.850-1/2 
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"O 9 H\rt---+-+-+--+-++--t--+-t-· t--+-+-+-t 

I ar...l.-ti---+--+---.--+--+--+--+--+-+-+--+--r-+-< u. 
z 1f-l~+-+-!-+--1-t-t-t--ll--t--t--i-t-i 
e! .. ' l. 
~ 5 rt-\~\'\ -+-----+---+--+- +--+-+--+-+-t--+--t 

.i!!'~Q 
~ 3 1\. I !'..I 

2~"'J~Ll=tl::Et:l~f;F-f;b"-it:J~· 
1 ~'"it-1·-+·-+-·-t - j 
O 10 "T -,- 100 1k !Ok 100k 1M 

Frequency, f - Hz 
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20028 

N-Channel Junction 
Silicon Field-Effect Transistor 

FM Tuner Applications 

(SJI005A 

Features 
• Ideal for FM tuners in radios, stereos, etc • 
• Because it is compactly packaged, sets can be made compact • 
• Small crs~ (crs~=0.08pF typ). 

High Yrs lYrs =12.0ms typ). 

Absolute Maximut Ratings at Ta=25°C unit 
Gate to drain voltage VGDO -20 v 
Gate current IG 10 mA 
Drain current ID 20 mA 
Allowable power ~issipation PD 200 mW 
Junction temperature Tj 125 OC 
Storage temperature Tstg -55 to +125 OC 

Electrical Characteristics at Ta=25°C min typ max 
Gate to drain breakdown voltage v(BR)GDO Ia=-10uA -20 
Gate cutoff current Iass Vas=-0.5V,VDs=OV -10 
Drain current IDss Vos=5V,Vas=OV 2.5 24.0 
Cutoff voltage Vase rf> VDs=5V,Io=10uA -3.5 
Forward transfer admittance Yrs f1 v03=5V,Vas=OV,f=1kHz 6.o 12.0 
Forward transfer admittance Yrs (2) VD~=5V,Vas=OV, 6.0 12.0 

f= OOMHz 
Input capacitance 0 iss VDs=5V,Vas=OV,f:1MHz 8.0 
Reverse transfer capacitance 0 rss Vos=5V,Vas=OV,f:1MHz 0.08 0.3 
Output capacitance ~8ss VDs=5V,Vas=OV,f:1MHz 6.5 
Power gain 23 VD~=5V,Vas=OV,f:100MHz 

Re er to specified test circuit. 
Noise figure NF VDf5V,Vas=OV,f=100MHz 2.2 4.0 

Re er to specified test circuit. 

• The 2SK315 is graded as follows by IDss· : 

I 2.5 E 6.0 5.0 F 12.0 I 10.0 G 24.0 I 
:s a 1.\0 
I 

~200 
g 
.... 
':;J 160 

"' .... 
II) 

!l tlll 
R 
~ 

~ 80 

"' 
~ 40 

.... i 00 
~ 

972 

Po - Ta 

""" ~ ~ 
~ 

""" ~ 
lO 40 60 Ill TOO Ill> 

Ambient Temperature,Ta - 0c 
140 160 

Case Outline 20028 
(unit:mm) 

2.0 r·j o.35 

n=~----· ~ ... q"? ·~..: 

Li ----·· 045 • I '.'.! 

kJ.o..L-·,,.o -

Sl\NYO: SP 

G:Gate 
S:Source 
D:Drain 

3145KI/No.1005-l/4 

unit 
v 

nA 
mA 
v 

ms 
ms 

pF 
pF 
pF 
dB 

dB 
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ID - VGS ID - Vos 
Vos-SV I . 

f---+----+---+---+-+--+---+---+-----F+~ ~ - ~. IV 

·1.0 - o.a -o.6 -0.4 -0.2 o 2 4 
Gate to source voltage, VGs -V Drain to source voltage, Vos - V 

ID - VGS Io - Vos 
Vos-SV 

L k'-:: -6. IV 

·2.0 10 -1.6 -1-2 -0.8 -0.4 
Gate to source voltage, VGs - V 

0 4 6 8 
Drain to source voltage, Vos - V 

Io - VGs Io - Vos 

t-----t---t--t-.....-1--tv--'7"r----t--r-t----t ·§ L 
0-0H/r--+--+-----1--+--+--+----l~-t---+----i 

·2.0 .u -u -o.e - o.4 
Gate-source voltage, VGs - V 

I DSS - VGs off) 

241---+---+---+--l---+-+--+---i 

~ v 
I 201---+-----+---+--~l,l"'-~..<i'J-----+---i 

::::===:====:===::~==::===:====:==: ! a ~v>--------lL--+-----+----+----+-----t 
~ 
0 

4 /"i 
o~-~-~-~--~-~-~-~ 
·0.6 -1.0 -L4 ·l,l ·2.2 ·2.& -3.0 -3.4 

Gate to source cutoff voltage, VGS(offl - V 

Drain to source voltage, Vos - V 

2 Vos-SY 
r= I kHz 

IYfsJ ID 

10 
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crss - Vos 
t---+--+--t--+-1-t---t----t~-+-Vas-OV 

r= !MHz 

0.1 1.0 10 
Drain to source voltage, Vos - V 

5 Reverse transfer admittance .Yrs - f 

o. 
'<§ 

Vns=sv 
3 loss= tOnA !J.,,_ 2 

fl I 
7 

J_ grs 

5 ...-'0-cll it 3 ~ 2 l 

-grs ~ 
7 
o:I -\; _JJ._ 

3 d~ 2 X I 

0.01 

3 5 100 2 3 5 7 

Frequency, f - MHz 

10J 
Output admittance .Yos - f 

,,,__,__--<--+---+--+---+vos=sv 
loss= tOnA 

2 
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w 5 e 

2 
.,1.0 
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>. 
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0.01 
7 10 100 

frequency, f - MHz 

0.1 
Output admittance ,y0s - Vos 

1: f=!OMHz 

' 
loss= 10rnA .. 

cos 

~ -2 

~~ 

' 1~ 
5 -] r---.1... 
3 

2:l 
['... 

3 1Jl !.O. 
Drain to source voltage, Vos - V 
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21---+--+----t-1--1---+~--t--+--+--1 
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~!'ls·~ IL ~ ~ 
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o.11---1--+.....L<-+--+--+---+---1--+--+---1 
51---+---....d~V"--+--+--+----+--+--+--+--1 
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;,L---t~2~1---+---.i--l()()...J.....--+---.l.--+--4---'1CXX) 

Frequency, f - MHz 

100 Forward trans fer· admittance ,Yfs - f 

11---1-----t--+----+-+---+--Vos = 5V 
5 loss= tomA 

3 

w 2 
e 

I 10 

"' 7 ...... 
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2 

1 
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2 

1.0 
3 

10 
1 

3 

2 

1 

3 

2 7 !00 
Frequency, f - MHz 

Input admittance ,y; s - Vos 
f= IOMHz 
loss= tOnA 

c1 

t-- _R, 

~ 

3 10 IO 
Drain-source voltage, Vos - V 
Input admittance,y;s - Io 

b1e -i---1--

:?is -

~ 

2 
f-IOOMHz .. 

I 
Vos=S.DV" 

--.,-o. 
10 IO 

Drain current, ID - mA 
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t() 
Input d . a m1 ttance !1_i s - v OS 

7 bill' 1 1 5 r= IOCM!lz 

3 Ioss= l(}nA 

~ 
2 

I 1.0 

7 

5 
gis 

3 

2 

o. 13 5 ' 2 1.0 m 
Drain to source voltage, Vos - V 

2 Reverse trans fer admittance .Yrs - Vos 

Ul a 

1.0 

5 
3 
2 

I 0.1 

"' 
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,!;' 3 
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.. 

r= IOOMHz 
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.......... 
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.1 

......:::bra 
_l 

:S:--J 
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J. ,..._ 

""5" 10 10 
Drain to source voltage, VOS - V 

orward trans fer admittance ,yfs - Vos 
f= IOOMHz 
Ioss= 1 OmA 

gfs 

-bfs_ 

' 1.0 10 
Drain to source voltage, Vos - V 

Output admittance ,yos - Vos 
f=10(}.!Hz 
Ioss=10mA 

~·Of----+---41'\.--"~--+---+--l----+----1 
"' 7'f---+---l--4:.I,..+----l--+--+-----1 

~ 3>---+----+--+-~~~~--<~-+--t------< 

2~f----t---+--+---'l ..... d--+----t r-+-
o.1a---'----.1----.1-----i>---r-~---.1 

1.0 tQ 
Drain to source voltage, Vos - V 

100 Reverse transfer admittance,yrs - Io 
f= IOOMHz 

' v0s=5.ov 
5 

Ul 
::;_ 

3 

2 

I 10 
CD ... 

"' 
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3 

2 

1.0 3 

1 
l--brs 

-grs 

1-0 10 
Drain current, lo - mA 

2 
Forward trans fer admittance ,yfs - Io 

10 

' Ul a 

OJ 

""' 2 "' 
1.0 

y 
7 

5 

3j 5 7 1.0 2 3 5 ' 10 
Drain current,.lo - mA 
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1() 

f= IOOMHz 
7 T v0s=5.ov 
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Ul a 
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2 

I 1.0 

"' 0 
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3 

2 

0.1 
3 
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7 2 3 1.0 t() 

Drain current, ID - mA 
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Drain current, to - mA 
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Features 

2027A 202BA 
N-Channel Junction 

Silicon Field-Effect Transistor 

Differential Amp Applications 

• Excellent in thermal equilibrium and especially suited for first-stage differential amp of DC amp 
• Matched pair capability 
• Low noise level 

Absolute Maximum Ratings/Ta= 25°C 
Drain to source voltage 
Gate to drain voltage 
Gate current 
Drain current 
Allowable power dissipation 
Total dissipation 
Junction temperature 
Storage temperature 

Electrical Characteristics/Ta = 25°C 
Gate to drain breakdown voltage 
Common source gate cutoff current 
Drain current 
Drain current ratio 
Gate to source cutoff voltage 
Gate to source voltage drop 

Forward transfer admittance 
Forward transfer admittance ratio 
Input capacitance 
Reverse transfer capacitance 
Noise figure 

Output noise figure 

Voss 
VGDS 
IG 
lo 
Po 
PT 
Tj 
Tstg 

V(BR)GDS 
IGSS 
loss 

VGs (off) 
LiVGS 

IYfsJ 

Ciss 
Crss 
NF (1) 

NF (2) 

VNO 

unit 
40 v 

-40 v 
10 mA 
20 mA 

1 unit 200 mW 
400 mW 
125 oc 

-40 to +125 oc 

min typ 
IG = -100µA -40 
VGS = -20V, Vos= ov 
Vos= 10V, VGS = OV, Pulse 1.2* 
Vos= 10v. loss low/loss high 0.9 
VOS= 10V, ID= 10µA -0.5 
IV Gs high - VGs lowl, 
Vos= 10v, 10 = 1mA 
Vos= 10V, VGS = ov. f = 1kHz 17 
Vos= 10V, IYfsl small/ yfs high 0.9 
Vos= 10V, VGS = ov. f = 1MHz 13 
Vos= 10V, VGS = OV, f = 1MHz 3 
Vos= 10V, VGs = OV, 1.0 

Rg = 1 H2, f = 100kHz 
Vos= 10V, VGS = OV, 0.6 

Rg = lkQ, f = lkHz 
See specified test circuit. 35 

Vos= 10v. 10 = lmA, 
Rg = 10on. 100dB (IHF·A)Amp 

•: The 2SK332 is classified 
by I DSS as follows: 

Case Outline 2027A 
(unit: mm} 

Case Outline 2028A 
(unit: mm) 

1.2 D 3.0 

2.5 E 6.0 

5.0 F 12.0 

D 

2.54 2.54 

Drain 
G: Gate 
S: Sou·rce 

SANYO: DP6A 

D G S 

~GrqyJ 
1.27 1.27 

max unit 
v 

-1.0 nA 
12* mA 

v 
30 mV 

mS 

pF 
pF 

3.0 dB 

1.5 dB 

mV 

D: Drain 
G: Gate 
S: Source 

SANYO: DP6B 

2075KI, TS ;; No. 956-1 /3 
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I. 0 2.0 3.0 4.0 5.0 

Drain to source voltage, Vos - V 

ID - VGS 
Vos= lOV 12 

f-----+--+---+--+----+--+--f------1--+---'10 <( 

-1.0 -~8 -~6 -~4 -~2 

Gate to source v.oltage, VGS - V 

CJ)E IYfsl - lo 
100~-~~~~.:.r---'-~-.-::T--..-..~-~~ 

I ~s=l~ 
---.. 11---+-+-++-+--+---+--+-+-+-~r=lkHz ..... 2:: 5f----f---+--+-+-+-+---+--+-+-+-+-~+--~ 
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~ ~ 9_()1\f'.-+---l 

.~- 8·() µ.;-1 

E ~r 
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LL 8 
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~ 4 ·o 
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0.1 2 3 
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~ 
_S 

S7LO 2 3 S7Kl 
Drain current, ID - mA 
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\103-10\1 
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;])IDA 
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, , 'T ., Z" ,, 
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:; 
u 
c: 

ID - Vos 
3.S 1 I 
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E 
-c 
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~ 
~ 
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Drain to source voltage, Vos - V 

VGS(off) - loss 
Vos= IOV 

l---+--+--1----11---1--1-+--1~Io=IOµA 

7 1.0 2 3 ..... 10 

Drain current, loss - mA 

IYfs I - Ioss 
Vos=1ov 

1-----+--+--1----1-+--+-"-'~\IGs=O\I 
f= !kHz 

7 1.0 2 7 10 2 
Drain current, loss - mA 

NF - f 
\los=lOV 
I;:i=3.0mA 

~h 

~ v 

J~ 
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'""T., 0 
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, .., .., 
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Frequency, f - Hz 
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u. 
c. 
I 

s 

2 

0 

7 

1.0 "5"" 

Ciss - Vos 
Vas=ov 
f= IMHz 

y 
1.0 10.0 
Drain to source voltage, Vos - V 

:s: Po - Ta E 2'0..-~,--~,--~~~.;:-~~~~,un-i~t 
I 
[!2001-~-1-...--+---l----l---+--..l....---J 

] 1601----+-"--+.l"l.._,,____+---+---+--.j._--J 

-~ ~ 
r20 l----+---+--µ.."_~ .... ---1--__j_ _ __J 

~ ~l---+---+--+---il'!o.f-"r-+---1--~ 

i 40 1----t---+--+----+-"--+)'..._"'--_...__....j 

~ ~ 
~ Or---...i.----40"=-----.!.-6---S.b----100,,,l,,.---120~)'..._...__1--li,0 

Ambient temperature, Ta - °C 
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CJ 

~-
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CJ ., 
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CJ ... 
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c: 
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~ 1.0 , a: 

crss - Vos 
Vas-OV 
r= IMHz 

-1-- - ---~ 
: 1.0 10.0 

Drain to source voltage, Vos - V 



2027A 2028A 

N-Channel Junction 
Silicon Field-Effect Transistor 

Differential Amp Applications 

Ci')932A 

Features: 
Especially suited for use in first stage of differential amp. 

· High breakdown voltage and wide dynamic range 
· Possible to form a matched pair 

Absolute Maximum Ratings at Ta=25°C 
Drain-source Voltage Voss 
Gate-Drain Voltage VGDS 
Gate Current IG 
Drain Current 
Allowable Power Dissipation 
Total Power Dissipation 
Junction Temperature 
Storage Temperature 

Io 
Po 
PT 
Tj 
Tstg 

Electrical Characteristics at Ta=25°C 
G-D Breakdown Voltage V(BR)GDS 
Gate Cutoff Current IGSS 
Drain Current Ioss 
Drain Current Ratio 

unit 
80 v 

-80 v 
10 mA 
20 mA 

1 unit 200 mW 
400 mW 
125 oc 

-40 to +125 oc 

min 
IG=-lOOuA -80 
VGs=-30V,Vos=OV 
vos=30V,VGs=OV,pulse 1.2* 
vos=30v, o.9 

typ 

Cutoff Voltage 
Iosssmall/Iosslarge 

VGS{off) Vos=30V,Io=l0uA -0.75 
G-S Voltage Difference 

Forward Transfer Admittance 
Forward Transfer Admittance 
Ratio 
Input Capacitance 
Reverse Transfer Capa. 
Noise Figure 

D-G Leak Current 
Output Noise Figure 

VGs VGslarge-VGssmall, 

jYfsj 

Ciss 
crss 
NF 

vos=30V,Io=lmA 
Vos=30V,VGs=OV,f=lKHz 5 
vos=3ov, o.9 
IYfs1small/jYfsl large 
Vos=30V,VGs=OV,f=lMHz 
Vos=30V,VGs=OV,f=lMHz 
Vos=30V,Io=3mA, 
Rg=lOkohm,f=lKHz 
Vos=50V,Io=lmA 
Refer to specified test 
circuit.Vos=lOV,Io=lmA, 
Rg=Oohm,lOOdB(IHF-A)Amp 

* The 2SK333 is classified by Ioss small as follows. 

s.o F 12.0 j Cas~ Outline 2027A 
~---~----~------', ~~n1~, J 

~ . 
-1 5-~1" 

D G S 

1.2 D 3-0 2.5 6°0 

15 

11 
2.0 
1.0 

0.5 
65 

D G S 

max unit 
v 

-1.0 nA 
12* 

-3.0 v 
30 mv 

ms 

pF 
pF 
dB 

nA 
mV 

S: Source 

SANYO' DP6A 

{;(EIDJ 
D: Drain 
G: Gate 
S: Source 

SANYO: DP6B 1.71 1.71 

2075MY/7223KI,MY No.932-1/3 
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I 0 - Vos I 0 - Vos 

Drain-source voltage,Vos - V Drain-source voltage,Vos - V 

IO - VGS 
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OlOL-J.--J.-IOO...L.4--!.5-~.L.:~z ..... 5,~0k ........ zlr-+--IOO~k ...... ....,5~1~M 

Frequency,f - Hz 

c;ss - Vos 
VGs-OV 
f= IMHz 

Cll 
Cll .... 
'! 
"' u 
C:' 

"' .., .... 
u 

"' a. 
"' u 

10 .., 
" a. c: 
H 

! 
10 100 

Drain-source voltage,Vos - V 

lg 16 

o.__._-o--_.___...,....,,.~.....,.---1,.....---..---t---~..,_-r-~ 
10 DI z lk D ID 

16 

14 

lg 12 

I 

Frequency, f. - Hz 

NF - f 

r.. 10 
z [\ 
e • 
O' .... 
"" & 

"' 
~ _t~ 

~4-.~ 4 
0 z J ~ ~0Jr0 '!"-.. ['. 

IOOk~ 
0 

10 
l 5 

...... 
! z 5 

lk IOlr 
Frequency,f - Hz 

lM 

Vos= IOV 
Io= IOmA 

' IM 
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2025 

N-Channel Junction 
Silicon Field-Effect Transistor 

Capacitor Microphone Applications 

®933B 

FEATURE 
* Because it has an ultra-compact outline, sets can be made compact. 

ABSOLUTE MAXIMUM RATINGS/Ta= 25°C 

Drain-gate current VDGO 

Gate current 

Allowable power dissipation 

Junction temperature 

Storage ambient temperature 

IG 

Po 
Tj 

Tstg 

ELECTRICAL CHARACTERISTICS/Ta= 25°C 

Drain current ioss* 

-20 

10 

100 

125 

-40-+125 

Vos= 10V, VGs=OV 

unit 

v 
mA 

mW 
oc 
oc 

min typ max unit 

60* 800* µA 

[Ta= 25°C, Vee= 4.5 V, Ro= 680 n, Cin = 15 pF, in a specified test circuit (conforming with application circuit)). 

Transmission loss 

Transmission loss voltage-drop 
characteristics 

Transmission loss frequency 
characteristics 

Input impedance 

Output noise voltage 

Gv 

/:;;.GvV 

/:;;.Gvf 

Zi 

VNO 

Vee= 4.5-1.5 v. f= 1 kHz 

Vi= 10 mV 

f = 1 k - 110 Hz, Vi= 10 mV 

f = 1 kHz 

Vi = 0, A-curve 

* 2SK334 is graded as follows by drain current loss: (unit: mm) 

min typ max unit 

-5 dB 

-3 dB 

-1 dB 

20 Mn 
-110 dB 

60 N 11 180 150 N 12 300 250 N 13 450 400 N 14 800 

Equivalent circuit 

D 

s 

982 

Case Outline 2025 
(unit: mm) 

i 
i 

0 

D _j 
•I I• 
0.95 0.95 

G Gate 
S Sourse 
D Drain 

2075K I ,TS '-I No. 933· 1 /3 



2SK334 

Io - Vos 
1.0 ~--,----r--~r---,-------, 

10ss=0.62mA 

io.B 
I 

..90.6 f---+-=:::::=*'=~v:;;a~s.:.""_;o;;,;v=f===t====-i .. : (+- 1 
c: O· \ V 

e ~~-J----~-+-====~==-=t=====+====::i ~ o.4 
( _,,,,- 2o. 2V 

·~ ~L-~~--r~~o.~3V'--t~-J~I 
Ci 0.2 ttt-=:t:===t====-r-:-:::..:...:::=r===r=1 v 

2 4 6 8 10 
Drain-source voltage, Vos - V 

12 

-~-~-~l_o_-~V_GS~-~-~~o.7 
Vos~ \OV 

-0.7 -0. - .4 -0. 

Gate-source voltage, VGS - V 

IYfsl ,VGs(off) - Joss 

o.1 51.--'---ol--o~.1-~--<---+3-~->s~--i.-7-~1.o 

Drain current, loss - mA 

• Sample application circuit: 2-wire system 

680 vcc 

33u OUTPUl' 
+ 

Io - Vos 
0. 4 ~--.--,------,---,I-o_S_S ___ 0_.-:-2-:--2mA----i 

1-----r---r----- -- r----
<( 
E o.3 >------+----+--~ -+-----t------t--_, 

I' 
0 

.... 
c: 0.2 ] i ~ --r~-v---r------rl-___, 
.§ O.l I _...........,.. I I 
0 £______ l -o.2v 

~140 
I 
0120 

c.. 

§100 
·;::: 

"' .~80 
:c 
• 60 ., 
s: 
8. "° ., 
~ 20 s: _q 
~ 0 

~ 
Q.3V 

2 4 6 8 10 

Drain-source voltage, Vos - V 

Po - Ta 

""' 0 20 80 100 ljjj-
Ambient temperature, Ta - °C 

crs - Vos 

12 

f= I kHz 
u.. 
a. 
I 
~10.0 

" fl. 
c: 
l!! ·c::; 
~ 
"' " .>< 

" ~ 
1l 
u.. 

= 

1.0 5 
1.0 2 3 5 7 10 

Drain-source voltage, Vos - V 

6v ~ loss 
Gv: Vos_-4-5V 

v. - IOmV 
!g-2 Ioss :1vos= iov --+---r--r--r---+-r----1 

I v =ov ~ 
>-4 f~lkHz ..-:_j 

~ v1 
~-6t--t-J-......-1---j~~--p~~---t-----t----t---t-r----1 

-~-8t-:17t~-t---t--t-----t--t--t---t--t----I = 
-~ -10 t--+--t--t----11---+----+---+--+--t--+---1 
c: 
"' 

.=-12 t--+--t--t----lc--+----+---+--+--t--+---1 

-l4 S -O•l 2 3 5 7 -1.0 

Drain current, loss - mA 
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r~--.-~...,-~,T_HD--.-__,Io~sT.s:=--:c.,--...,---::-:i '* 5 
I f--+---+---+---+--1THD: Vcc-4· 5V 

O V~IOO~ 
J: f-lkHz 
I- IDSS: VDs= IOV 

v08 =ov g 2,_,"~+---+-----r---r---T 
"E ~ 
~ 
'5 ~ .!:! 10.0 f--+-~'<-1,--t---+--i----t----r---
c: ).. 
0 7'"--+--~~-"<~+--+--+---+----t------j E ~ 
~ ]:::-,,.. 
iii 

;§_ 
0.1 o. 0.3 0.4 0.5 0.6 0.7 

Drain current, loss - mA 

984 

2SK334 

c. e m-1 
-c -c 

~ '-2 ... > 
- > 

~ ~-3 
0 u­
~ ·~-4 
o·~ 

-~ ~ 

·E E-5 
"' ... c: J:: 
~ U-6 
I-

-7 
0 0.1 

6 GvV - Ioss 

6GyV: IOmV 
VDs=4. 5->J. 5V 
ID.SS : VDs= IOV 

Vas=OV 
f= IBl:!_Z 

0.2 0.3 0.4 0.5 0.6 0.1 0.8 
Drain current, loss - mA 



2037 
N-Channel Junction 

Silicon Field-Effect Transistor 

®1432 

Features 

Capacitor Microphone Impedance 
Conversion Applications 

• Especially suited for use in audio, telephone capacitor microphones • 
• High yfs • 
• Excellent voltage characteristic • 
• Adoption of FBET process. 

Absolute Maxi••• Ratings at 
Gate-Drain Voltge 

Ta=25°C 

Gate Current 
Allowable Power Dissipation 
Junction Temperature 
Storage Temperature 

VGDO 
Ia 
PD 
Tj 
Tstg 

-20 
10 

100 
125 

-55 to +125 

unit 
v 

mA 
mW 
OC 
OC 

Electrical Characteristics at Ta=25°C 
Drian Current IDSS VDs=5V,Vas=O 

min typ 
60• 

max unit 
8uo• uA 

• The 2SIC376 is classified by drain current IDSS as follows (unit:mm): 
160 J 180 I 150 K 300 I 250 L 500 I 400 M 800/' 

[Ta=25°C,Vcc=4.5V,RL=1kohm,cin=15pF,Specified Test Circuit] min typ 
Transmission Loss Gy f=1kHz,Vin=100mV -3.5 
Reduced Voltage Characteristic .6.Gyy f=1kHz,Vin=100mV 

Vcc=4.5 to 1.5v 
Frequency Response .6.Gvr f=1kHzto110Hz,Vin=100mV 
Input Impedance Zin f=1kHz 18.0 
Output Impedance z0 f=1kHz 
Total Harmonic Distortion THD f=1kHz,Vin=100mV 3 
Output Noise Voltage VNO Vin=O,A curve 

Specified Test Circuit 

Transmission loss 
Frepuency response 
Distortion 
Reduced voltage characteristic 

lk 

fs 

osc 

Case OutliDe 2037 
(unit: mm) 

max 

-3 

-1 

1.0 

-110 

For output impedance D: Drain 
G: Gate 
S: Sourse 

SANYO: SP 

unit 
dB 
dB 

dB 
Hohm 
kohm 

' dB 

2125MY,TS No.1432-1/3 
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2SK376 

Io - Vos 
1.0.---,-----,----.---,----~---... 

Ioss=0.62mA 

2 4 6 8 10 12 
Drain Source Voltage,VDS - V 

Io - VGs 
Vos=IOV 

-0.9 -0.7 -0.6 -0.5 -0.4 -O;J -0.2 -0.1 
Gate-Source Voltage,v08 - V 

p:i .,, 
0 

I -1 

{-2 
GI 

!f -3 .... .... 
0 
I> -4 

i 
t> 
::I -5 
i 
p:; 

LIGvv - Ioss 

-·-· --· 

~ 

f---- ----- -----
"\ 

\ 
t;IJ,,V: Vos=4.5~1.5V 

V1 = IOOmV 
f=lkHz 
C1n=15pF 
RL=l.OkO 

Ioss : vos=s.ov 
_l_ 

--65 7 0.1 2 3 5 7 

Drain Current,IDSS - mA 
Zi - loss 

Z1 : Vos=4.5V 
ll ~lkHz 
i! V1n=IOOmV 

1.0 

I 221---+--+---+---+ C1n=15pF 
.,.. Ioss : v0s=s.ov 

N• f-"-...j 
~ ~1--+-~~c------= ...... c---+----+--+-~ 
.,, ~ i r-,__ 
H 181---+--+---+--+----+--+---+ .... 
~ 
H 

16t.-5--.r-~o~.1----.1---.1----1,.----->1---'1.o 

Drain Current,IDSS - mA 

986 

10 - Vos 
0,4 

Ioss=o. 22mA 

I 0.3 

H.::i -.... 
c f 0.2 
r.. 
8 
c ':il 0.1 
r.. 
.::i 

0 

v08=ov 

( 
i-- J 

-O. IV 

~ 
i--

-o1.2v 

Q.3V 

2 4 6 IC 
Drain Source Voltage,VDs - V 

Gv - Ioss 
p:i .,, 

0 ov: vos=4.5V 
v1=1oomv 1 ,,, 

f=lkHz .L 
C1n=15pF l-/" 
RL= I .QkO I ,,,-1 

I -2 

c5' 

12 

01 Ioss : v0s=s.ov V__J 
"1 ~l---+---+---+-~r'f----1---+---+ 

~ y 
~ --61----+--+~~..L"~~--+---+---+--+----l 
:l I y 
iii VI ~ -ef-rr-- -· r---------11-----+---+--+----l 

/:'. 
-10~5~+--0~.1---~2---.1--~5,.__,. _ _,1.o 

,,., 
I 

Drain Current,IDSS - mA 
mo - Ioss 

!i! lO THO: Vos=4.5V 
E-< - V1=IOOmV 
c ~ f=lkHz 
~ s .........._I -- C1n=15Ji" .... -r..... Ioss: RL=lkO 
~ L""".-,. Vos=s.ov 
~ 1---+--+----+--~~~-----r~-

~ 2 ~ 
~ ~ 
~1-0 
:x: 
.... 7 
«I .... 
~ 55 

1200 

ll 
0 1100 
t 

N01000 

GI 
t> 

Iii 900 .,, 
GI 

"' ~ BOO 

.... 
5. '100 .... 
6 

600 
S" 

0.1 2 J 5 10 
Drain Current,IDss - mA 

Zo -. Ioss 
z0 : Vos=4.5V 

f=lkHz 
V1=1oomv -+ 

Ioss: Vos=s.ov 

0 .1 J 5 7 1.0 
Drain Current,IDss - mA 



2SK376 

VNo - loss 
~ -110~~--,---~-~--~-~-~ 

VNo : Vos= 4. 5V 

0 
>Z-112 

Vi =O,ACurve 
RL=l .OkO 

loss: Vos=s.ov 
Ql 

~ ..., -114 
rl 
0 
> 
Ql -116 t----r---r--
1/l 
-rl 
0 z 
..., -118 
::s 

"" ..., 
6 -120:-5 -..,.___~--~<----><---~5--..~-

~ 1D 

Drain Current,IDSS - mA 

Ill Ql 
Ill Ill 
0 i:l 
o-l 0 -2 

"" "' ., 0 Ql 
'rip:; 
Ill 
Ill 

EJ 
Ill 

~ 
s.., 

(-< 

-4 

I-

Ll Gyf - f 

I 

-t--- --·- . +-- -- --

- 5 2 3 5 100 2 3 5 lk 2 3 5 

Frequency,f -
~ Po - Ta 

I 1i,Q 

cin= 15pF' 
Vcc=4.5V 
RL=lkO 

t-t- --

10k 2 3 5 100k 
Hz 

'O 
Q...120r---t---+--T---+------t---+---1 

i:l 
0 

~100 ~ 
~ BOf----- __ b,r~-..--+--+----+--~t----t 

~ w ~ 
~"° ~ 
~~ ~ 
~ OO 20 i,Q W BO 100 120 11.0 

~ Ambient Temperature,Ta - 0c 

Sallple Applieation Circui.t: 2-wire type 

lk Vee 

+33u outpui 

s 

~ 
:>. 

~ 3 

"' nJ ..., ..., 
.... 2 
El 
'O 
< 
s.., 

~ 

IYfsl - loss 

Jyfsl : v0s=5v 
f=ikHz 

-~s_sn=5V 

--+-=± 
~ 1.0 t---+--+--,,.~-+---t---+-----t---1 
s.., 

f-< 

~ 
~ 5,~s--:o--o~.-1---~2-~3:----::-5-~70--~1D 

i:... Drain Current,IDSS - mA 

VGs(off) - loss 

I 

v08 =sv 
Io= I µA 

~ c;..1.0 f----t--+---+---+---r----r--r--
0 

Cii' 7f----t---+---+---+---r----r---cr--
>r.:J _.-J---' j •r---t---+-.......... --1~---+y-----=~=--t---+-

~ 11----tv----=1"' . ....-C-f-

..... ..... 
0 ..., 
::s 
u 

!J.l 3 7 0.1 2 3 7 1.0 

Drain Current,IDSS - mA 
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2026 

N-Channel Junction 
Silicon Field-Effect Transistor 

®1393 

Features 

Capacitor Microphone Impedance 
Conversion Applications 

• Especially suited for use in audio, telephone capacitor microphones • 
• High lyfs~ 
• Excellent voltage characteristic. 

Absolute lfaximua Ratings at 
Gate-Drain Voltge 

Ta=25°C 

Gate Current 
Allowable Power Dissipation 
Junction Temperature 
Storage Temperature 

VGDO 
Ia 
PD 
Tj 
Tstg -55 

unit 
-20 v 

10 mA 
100 mW 
125 OC 

to +125 Oc 

Electrical Characteristics at Ta=25°C min typ max unit 
Drian Current IDss VDs=5V,Vas=O 60• aoo• uA 

• The 2SK377 is classified by drain current loss as follows (unit:mm): 

l6o J 1ao I 150 K 300 I 250 L 500 I 400 M aool 

[Ta=25°C,Vcc=4.5V,RL=1kohm,cin=15pF,Specified Test Circuit min typ 
Transmission Loss GX f=1kHz,Vin=100mV -3.5 
Reduced Voltage Characteristic .6. VV f=1kHz,Vfn=100mV 

Vcy=4.5 o 1.5V 
Frequency Response .6.Gyf f= kHzto110Hz,Vin=100mV 

Zin f=1kHz 18.0 Input Impedance 
Output Impedance 
Total Harmonic Distortion 
Output Noise Voltage 

Specified rest Circuit 

Transmission loss 
Frepuency response 
Distortion 
Reduced voltage characteristic 

f15p 

osc 

z f=1kHz 
Tfh> f=1kHz,Vin=100mV 3 
VNO Vin=O,A curve 

Case OutliDe 2026 
(unit:mm) 

SANYO: DP3 

For output impedance 1.27 1.21 

~~--'.' ___ :1_~ 
r--4.0-j 

max unit 
dB 

-3 dB 

-1 dB 
Mohm 

1.0 kohm 
% 

-110 dB 

.. 
0 

.;; Gate 
o: Drain 
s: source 

2125MY,TS No.1393-1/3 
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2SK377 

1.0 
I 0 - Vos 

Irms = o · 0'.?mA 

ii 1--· 

I 0.8 

A 
H 

~ 0.6 
cl> ... ... 
8 0.4 

i::: 
'@ 
/::. 0.2 

0 
0 

VGs==OV 

k:-: r- 1.J j 

ff 
~ -10.2~ 

rt 
v -10.3~ 

L -
2 • 6 e m ·12 

Drain Source Voltage,VDS - V 

Io - VGs 

Io - Vos 
o. 4 -.----~---.-~-~I-D_S_s_=~o-.-2~2m_A....., 

I O. 3 f----+---t-+--+---jf---+---+-t--+---t--t---1 

A 
H .., 
i::: 
~ 0.2 v-+-
8 'F+/-t~t-+--+--+---t--t---t~r-r---1 
i::: -1.11 
':d 0.1 .i-- I _I 
!:!. ;..-
- .L.... -o.2v 

0 ,,,.,.. o.~ 

0 2 4 6 8 ~ 12 

Drain Source Voltage,VDS - V 

VG - ross 
.--.---.---,.----,.----,.----.-----, 0. 7 

Vos= IOV Ill 
0 Gv:v08-4.5V 

Vi== I OOmV 'O 
0.6 ii I _2 f=lkHz 

I > Cin=15]F V 
f----+---+--+---+---+---+---+-F----,IO. 5 <.:> Ri_, = I . Ok Q ~ 

HA Ill. Ioss: Vos=s. ov 
Ill -4 >-----+--+-----+----'f----+---i----, 

~ -6 f------l---t-~L-,,ec__+-v---t---+--t---1 
~ vv 0.2 !i El 

ctJ ~ -8 1-~~""f--+----+---+---+---t-----1 
l---+--+---+----¥-.....,,.,,..~'-+--7"'"-+----10. I /::. 111 ' 

·L.o.""e-:L:--~::::::;..i;;=:~""""::.t..,,---:1o-_..,,0L.1_-.,,Jo 0 

Ill 
'O 

0 

I -I 

> > 
<.:> -2 
<1 

Q) 

~ -3 .., 
..... 
0 
> -4 
'O 
Q) 
CJ 
;:l -5 
'O 
Q) 

"" -6 

- v 

! 
··-

! 
h 

"' I \ 
/',GvV: Vos==4. 5~ 1 .5v 

Vi= IOOmV 
f= lkHz 
cin=15pp 
RL= 1-0kQ 

Ioss : v08 =5. ov 
7 0.1 1.0 

Drain Current,IDSS - mA 

24 ---~---z-'-;--_r_,o"'scrs------~ 
a zi:v00 -4.5V 
..:: f- lkHz 
~ Vin= IOOmV 
I 22 1----t---+----+---t- Civ= 15pP 
.,.. Ioss : os=s. ov 

N "1---
Lor--+---+~--~..,..."---- -·--+---t-----1 

~ 1---
li 1--t-
H ref---1-----1----+---l---+--+---I .., 
g, 
i::: 
H 

f6i.---1---'------.lc--1----.1c-----~ 
Q.1 f.Q 

Drain Current,IDSS - mA 

... 
f-< 

-10 5!---J-~----2-----.--------.r--~ 
0.1 1.0 

.... 
I IQ 

!il 7 
f-<. 
i::: 

5 0 .... .., ... 
0 3 .., 
Ill .... 
A 2 
CJ .... 
i::: 
0 

~1-0 
ctJ 
:i:: 

7 
..... 
ctJ .., 
0 

£-< 

1200 

~ 
0 tt<X) 

I 

NOfCXlO 

GI 
CJ 

~ 900 
't:l 
cl> 
i:>. 
~ 800 
.., 
g, 100 .., 
a 

-

Drain Current,IDss - mA 

Q.t 

THO - Ioss 
THO ; Vos-4· 5V 

Vi= I OOmV 
r= \kHz 
Cin= 15pP 
RL= lkQ 

ross : Vos=5. ov 

3 t.Q 

Drain Current,IDSS - mA 
Zo - ross 

z0 : v08 -4.sv 
f= \kHz 
vi= IOOmV 

Ioss : Vos= s. ov 

0.1 1.0 

Drain Current,IDSS - mA 
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2SK377 

~ -tto ~~-~---VN_'O..--~I D"'S~S~-----, 
VNo : Vos-4. 5V 

1 vi =o, ACurve 
~ -112 t----+--+---+--- RL = I. Ok 0 

i.. Ioss: Vos=s.ov 

E-"4 t / 
~ VI 
Cl> -116 L 

~ v 
'\; -118 f---......,-6-"""'-+----+--t---+-+---1 

"' +> 
6 ~20~--J--'----+--~3r----+--.r-~ 

OJ LO 
Drain Current,IDSS - mA 

Transmission Loss, - f 
cin- I 5pP 
Vcc=4.5V 
RL = lkQ 

0 

I 
- 6 2 3 5 100 2 3 5 lk 2 3 5 !Ok 2 3 5 IOOlc 

Frequency,f - Hz 
1; Po - Ta 
1140~~~~~-~--~..-~~~---. 

't:J 
~.1~<---+--+---+--+--+----'-t--+---I--+---+--+--+--< 

s ~ -4-t--+--+--+--+--+-+--t-t--t-----1 
jtoo,_+--+-.+--+-+--t-t--+--+--+--+--+-+-< 
IU ~ 
"' aJ'BO ~ 
~ ro ~- -+- --t----t--+--+--

s.. 
Cl> 
~ 40r--+--+--+-+--t-- -t--- - N---
~ 1'. -..,.-+----+---+--+-~ 
~ ~t--+-+--+--+--+-+--t-~t--+--+r-...~-....rr---+--+--i 

~ ~ 
~ O'-----+----'----+---+-~--+____,_.___+--+---+---"'-~~ 

,.... O 20 loO 60 BO 100 120 140 

~ Ambient Temperature,Ta - 0c 

Sallple Applieation Cireuit: 2-wire type 

990 

1k Vcr:. 

33u OUTPUT 
+ 

~ ..... 

Vos=sv 
Io= I µA 

'(;1-0 t-----+---t--+----+--+---+-+---1 

~ 7t-----t-------t---T-----r----i--~----,-------, 
I> 0 

Cl> : 
+> ..... 
0 

l> 

..... ..... 
0 
+> 
8 

;r----- ---

~ IC------1 ~--r----------t--t--

l 0-1 3 ______ _,,___--..7_~0-~1 --~2.--------..3.---""°S-..-7 -1.0 

Drain Current,IDSS - mA 



®1403 

Features 
• Large I Yfs I 
• Low noise 
• Small Crss 

Absolute Maximum Ratings/Ta = 25° C 
Drain to source voltage 
Gate to drain voltage 
Gate current 
Drain current 
Allowable power dissipation 
Junction temperature 
Storage temperature 

ElectFical Characteristics/Ta = 25°C 
Gate to drain breakdown voltage 
Common source gate cutoff current 
Gate to source cutoff voltage 
Drain current 
Forward transfer admittance 
Input capacitance 
Reverse transfer capacitance 
Noise figure 

2034 

N-Channel Junction 
Silicon Field-Effect Transistor 

Low Frequency, High Frequency 
General-Purpose Amp Applications 

unit 
Voss 20 v 
VGSS -20 v 
IG 10 mA 
lo 20 mA 
Po 200 mW 
Tj 125 oc 
Tstg -55 to +125 oc 

min typ max unit 
V(BR) GSS IG = -10µA -20 v 
IGSS VGS = -10V, Vos= ov -1.0 nA 
VGs (off) Vos= sv, lo= 10µA -0.8 -2.0 v 
loss Vos= 5V, VGS = ov 1.2* 12.0* mA 

IYfsl Vos= 5V, VGS = OV, f = 1kHz 5.0 10 ms 
Ciss Vos= 5V, VGS = OV, f = 1MHz 7.0 pF 
Crss Vos= 5V, VGS = OV, f = 1MHz 1.8 pF 
NF Vos= sv, 10 = 1mA, l.5 dB 

Rg = lkU, f = 1kHz 

*: The 2SK404 is classified by Vos= 5V as follows: 

1.2 D 3.0 12.5 E 6.0 5.0 F ·12.0 

Case Outline 2034 
(unit: mm) 

u l3 1• 1s.o--_, t:I 
[[Jae-§ c::&ilil: ~.....,,! :~t~ ~ 

d r D: Drain 0.4 

G: Gate 
S: Source 

SANYO: SPA 

2075KI, TS;; No. 1403-1/3 
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Vas-OV 
r= I MHz 

1--

I I ~ 0 
Drain to source voltage, Vos - V 

> 
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en 
E 
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-;;; ... 
2:. 
~-
<: 

0 

o.sv 
0.6V 

• a ~ ~ ~ 
Drain to source voltage, Vos - V 

VGS(offJ - Ioss 
Vos-SV 
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I() 

Saturation drain current, I DSS - mA 
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v08 -sv 
v08 =ov 
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~ }--
·~ ~ 
~ i0l----t-:::;-1'""---'---t-l-1-t--+---1 :;; --r 
':;; 
0: 
~ .... 

"E ., 
1: l ~ ~ •. o ___ .....,.._....,. __ _,. _ _...,. __ ,~o---; 

Saturation drain current, I OSS - mA 

u. Crss - VOS 
a. •o~~~--~-'-'-:;..::..-....-=c..:...,.-~-v-a-s---o-v~ 

I '11--+-+---c----+---+--c----+--f=IMHz 
"' "' 6 

2l. 
0: ., .... ·c::; ., 
g. ~ 
:: ~ 
~ •Dl---+--4---+-+--+--+-+----'""'l--I 
"' 0: 

~ 
~ 
~ 
~ 3~,-*"""~---.r---<r----,r--w--"'---r-~ 

1.0 tO 

Drain to source voltage, Vos - V 



NF - f 

0 "'-J lk[l 
IOkQ 

·- l(]lc Frequency, f - Hz 

Po - Ta 

~ 

""' ~ ]'... 
"" ~ 

~ 

2SK404 

0 
z 

20 .0 IQ 80 oOO •JO '"'° 
Ambient temperature, Ta - °C 

·••~-~----+N"-F_---'"f-.---~----. 
Vos=SV 
Rg= lk[l 

Io=O. JmA 

0°3mA 
3mA 

o~~~~~~~~~~~~~~~~ 
•0 

·- '°" 
1Q)k ... 

Frequency, f - Hz 
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2034 
N-Channel Junction 

Silicon Field-Effect Transistor 

AM Tuner RF Amp Applications 
®1404 

Use 
• AM tuner RF amp, low-noise amp 

Features 
• Large IYfsl 
• Very low noise figure 
• Small Crss 

Absolute Maximum Ratings/T 8 = 25°C 
Drain to source voltage 
Gate to drain voltage 
Gate current 
Drain current 
Power dissipation 
Junction temperature 
Storage temperature 

Electrical Characteristics/Ta= 25°C 
Gate to drain breakdown voltage 
Common source gate cutoff current 
Gate to source cutoff voltage 
Drain current (gate-source shorted) 
Forward transfer admittance 
Input capacitance 
Feedback capacitance 
Noise figure 

Voss 
VGDS 
IG 
10 
Po 
Tj 
Tstg 

V(BR)GDS 
IGSS 
VGS(off) 
loss 
IYfsl 
Ciss 
Crss 
NF 

*:The 2SK427 is classified by loss as follows: 

I 1.2 p 2.1 I 1.7 Q 3.0 I 2.5 R 4.2 

unit 
15 v 

-15 v 
10 mA 
20 mA 

200 mW 
125 oc 

-55-+125 oc 

min typ max unit 
IG = -10µA, Vos= ov -15 v 
VGs = -10V, Vos= OV -1.0 nA 
Vos= 5V, 10 = 1ooµA -0.5 -1.5 v 
Vos= 5V, VGs = ov 1.2* 12.0* mA 
Vos=5V, VGs= OV,f= 1kHz 8.0 17 ms 
Vos= 5V, VGs = OV, f = 1MHz 7.0 pF 
Vos= 5V, VGs = OV, f = 1MHz 2.0 pF 
Vos= 5V, 10 = 1mA 1.5 dB 
Rg = 1kf2, f = 1kHz 

I 3.5 s 6.0 I 5.0 T 8.5 7.3 u 12.0 I 
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Case Outline 2034 
(unit: mm) 

z.z 
rl 15.0~ t:I 

~.L ... n_-_-_-=: :: =:: ~1~--· m1s 
=6):: = ~I = - ~ 

D: Drain °·' 
G: Gate 
S: Source 

SANYO: SPA 

N283KI. TS II No. 1404-1/6 
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2021 

N-Channel Junction 
Silicon Field-Effect Transistor 

High Frequency, Low Frequency, 
General-Purpose Amp Applications 

®1405 

Use 
• AM tuner RF amp, low-noise amp 

Features 
• Large IYfsl 
• Very low noise figure 
• Small Crss 
• Very small-sized package permitting sets to be small-sized, slim 

Absolute Maximum Ratings/Ta= 25°C 
Drain to source voltage Voss 15 
Gate to drain voltage VGDS -15 
Gate current IG 10 
Drain current lo 20 
Power dissipation Po 150 
Junction temperature Tj 125 
Storage temperature Tstg -55- +125 

Electrical Characteristics/Ta= 25°C min 
Gate to drain breakdown voltage V(BR)GDS IG = -lOµA, Vos= ov -15 
Common source gate cutoff current IGSS VGs = -lOV, Vos= ov 
Gate to source cutoff voltage VGS(off) Vos= 5V, lo= lOOµA 
Drain current (gate-source shorted) loss Vos= 5V, VGs = ov 1.2* 
Forward transfer admittance IYfsl Vos= 5V, VGs = OV, f = 1 kHz 8.0 
Input capacitance Ciss Vos= 5V, VGs = ov. f = lMHz 
Feedback capacitance Crss Vos= 5V, VGs = OV, f = lMHz 
Noise figure NF Vos= 5V, Rg = lkil, 

lo= lmA, f = lkHz 

*:The 2SK436 is classified by loss as follows: 

11.2 A17 2.1 I 1.7 A18 3.0 2.5 A19 4.2 

I 3.5 A20 6.0 I 5.0 A21 8.5 7 .3 A22 12.0 I 

Case Outline 2021 
(unit: mm) 

unit 
v 
v 

mA 
mA 
mW 
oc 
oc 

typ 

-0.5 

17 
7.0 
2.0 
1.5 

max 

-1.0 
-1.5 
12.0* 

~ 0.16 

0 1
' er 

l"i'--u--i Jfi I,,,_, 
~2.9 ~1.1--i 

~ 
WWJ-jtJ 

0,4 

G: Gate 
S: Source 
D: Drain 

unit 
v 
nA 
v 

mA 
mS 
pF 
pF 
dB 

N283K I, TS ii No. 1405-1 /6 
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2SK436 
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2021 
N-Channel Junction 

Silicon Field-Effect Transistor 

Video Camera Applications 

®1419 

Features 
• Large IYfsl 
• Small Ciss 
• Very•low noise figure 
• Very small-sized package permitting sets to be small-sized 

Absolute Maximum Ratings/Ta = 25°C unit 
Drain to source voltage Voss 15 v 
Gate to drain voltage VGDS -15 v 
Gate current IG 10 mA 
Drain current lo 50 mA 
Power dissipation Po 200 mW 
Junction temperature Tj 125 oc 
Storage temperature Tstg -55- +125 oc 

Electrical Characteristics/Ta = 25°C min typ 
Gate to drain breakdown voltage V(BR)GDS IG = -10µA, Vos= ov -15 
Common source gate cutoff current IGSS VGs = -10V, Vos= ov 
Gate to source cutoff voltage VGS(off) Vos= 5V, 10 = 1ooµA -0.9 
Drain current (gate-source shorted) loss Vos= 5V, VGs = ov 5.0* 
Forward transfer admittance IYtsl Vos= 5V, VGs = ov. f= 1kHz 20 30 
Input capacitance Ciss Vos= 5V, VGs = ov. f = 1MHz 9.0 
Feedback capacitance Crss Vos= 5V, VGs = ov. f = 1MHz 2.8 
Noise figure NF Vos= 5V, Rg = 1kil, 1.5 

lo= 1mA, f = 1kHz 

*:The 2SK443 is classified by Vos= 5V as follows: 

I 5.0 AJ5 12.0 I 10.0 AJ6 24.0 I 16.0 AJ7 38.0 I 

G: Gate 
S: Source 
D: Drain 

max unit 
v 

-1.0 nA 
-2.0 v 
38.0* mA 

ms 
pF 
pF 
dB 

N283KI, TS :4 No. 1419-1/3 
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2SK444 
2034 

N-Channel Junction 
Silicon Field-Effect Transistor .. -. Video Camera Applications 

®1420 

Features 
• Large IYfsl 
• Small Ciss 
• Very low noise figure 
• High frequency, low noise amp 

Absolute Maximum Ratings/Ta= 25°C 
Drain to source voltage 
Gate to drain voltage 
Gate current 
Drain current 
Power dissipation 
Junction temperature 
Storage temperature 

Electrical Characteristics/Ta= 25°C 
Gate to drain breakdown voltage 
Common source gate cutoff current 
Gate to source cutoff voltage 
Drain current (gate-source shorted) 
Forward transfer admittance 
Input capacitance 
Feedback capacitance 
Noise figure 

Voss 
VGDS 
IG 
lo 
Po 
Tj 
Tstg 

V(BR)GDS 
IGSS 
VGS(off) 
loss 
IYfsl 
Ciss 
Crss 
NF 

*:The 2SK444 is classified by Vos= 5V as follows: 

15 
-15 

10 
50 

200 
125 

-55 ~ +125 

IG = -10µA, Vos= ov 
VGs = -10V, Vos= ov 
Vos= 5V, 10 = 10oµA 
Vos= 5V, VGs = ov 

min 
-15 

5.0* 

unit 
v 
v 

mA 
mA 
mW 
oc 
oc 

typ 

-0.9 

Vos= 5V, VGs = OV, f = 1kHz 
Vos= 5V, VGs = OV, f = 1MHz 
Vos= 5V, VGs = OV, f = 1MHz 
Vos= 5V, Rg = 1kQ, 

20 30 

lo= 1mA, f = 1kHz 

9.0 
2.8 
1.5 

max unit 
v 

-1.0 nA 
-2.0 v 
38.0* mA 

ms 
pF 
pF 
dB 

I 5.0 F 12.0 10.0 G 24.0 I 16.0 H 38.0 I 

Case Outline 2034 
(unit: mm) 

D: Drain 
G: Gate 
S: Source 

SANYO: SPA 

N283KI, TS "-'No 1420-1/3 
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2005A 
N-Channel Junction 

Silicon Field-Effect Transistor 

Video Camera Applications 

®1439A 

Features 
• Large IYtsl 
• Small Ciss 
• Very low noise figure 
• High frequency, audio frequency, low noise amp 

Absolute Maximum Ratings/Ta= 25°C unit 
Drain to source voltage Voss 15 v 
Gate to drain voltage VGDS -15 v 
Gate current IG 10 mA 
Drain current lo 50 mA 
Power dissipation Po 300 mW 
Junction temperature Tj 125 oc 
Storage temperature Tstg -55- +125 oc 

Electrical Characteristics/Ta= 25°C min typ max unit 
Gate to drain breakdown voltage V(BR)GDS IG = -10,uA, Vos= ov -15 v 
Common source gate cutoff current IGSS VGs = -10V, Vos= ov -1.0 nA 
Gate to source cutoff voltage VGS(off) Vos= 5V, 10 = 100,uA -0.9 -2.0 v 
Drain current (gate-source shorted) loss Vos= 5V, VGs = ov 5.0* 38.0* mA 
Forward transfer admittance IYtsl Vos= 5V, VGs = OV, f = 1kHz 20 30 mS 
Input capacitance Ciss Vos=5V,VGs=O~f=1MHz 9.0 pF 
Feedback capacitance Crss Vos=5V,VGs=O~f=1MHz 2.8 pF 
Noise figure NF Vos= 5V, Rg = 1 kU, 1.5 dB 

lo= 1mA, f = 1kHz 

*:The 2SK445 is classified by Vos= 5V as follows: 

I 5.0 F 12.0 I 10.0 G 24.0 16.0 H 38.0 I 

1012 

Case Outline 2005A 
(unit:mm) 

JEDEC: T0-92 
EIAJ : SC-43 
SANYO: NP 

G: Gate 
S: Source 
D: Drain 

3095KI/N283KI. TSl!!No.1439-1/3 
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2005A 

N-Channel Junction 
Silicon Field-Effect Transistor 

Video Camera Applications 

®1406 

Use 
• Video Camera 

Features 
• Large IYtsl 
• Very low noise figure 
• Small Ciss 

Absolute Maximum Ratings/Ta = 25°C 
Drain to source voltage 
Gate to drain voltage 
Gate current 
Drain current 
Power dissipation 
Junction temperature 
Storage temperature 

Electrical Characteristics/Ta = 25°C 
Gate to drain breakdown voltage 
Common source gate cutoff current 
Gate to source cutoff voltage 
Drain current (gate-source shorted) 
Forward transfer admittance 
Input capacitance 
Feedback capacitance 
Noise figure 

Voss 
VGDS 
IG 
10 
Po 
Tj 
Tstg 

V(BR}GDS 
IGSS 
VGS(off} 
loss 
IYtsl 
Ciss 
Crss 
NF 

*:The 2SK493 is classified by loss as follows: 

unit 
15 v 

-15 v 
1a mA 
5a mA 

3aa mW 
125 oc 

-55- +125 oc 

min typ max unit 
IG = -1aµA, Vos= av -15 v 
VGs=-1av, Vos=av -1.a nA 
Vos= 5V, 10 = 1aaµA -a.8 -2.2 v 
Vos= 5V, VGs=av 5.a* 38.a* mA 
Vos= sv, VGs =av, t = 1kHz 15 27 ms 
Vos= sv, VGs= av, f = 1MHz 7.a pF 
Vos= sv, VGs =av, f = 1MHz 2.a pF 
Vos= 5V, Rg = 1kil, 1.5 dB 
lo= 1mA, f = 1kHz 

Is.a F 12.a 1a.a G 24.a j 1s.a H 38.a I 

Case Outline 2aasA 
(unit: mm) 

JEDEC: T0-92 
EIAJ : sc-43 
SANYO: NP 

G: Gate 
5: source 
D: Drain 

N283KI, TS Iii No. 1406-1/3 
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2SK493 

20 ..----,---r-,---,-ro-.-_v_o,s_,_-,---r----, 

0 ·:ml 
0 0.4 o.a 1.2 f.6 2.0 2 I, 6 8 10 

Drain to source voltage, Vos - V Drain to source voltage, Vos - V 

ID - VGS 3...---~-~V_G_,s~(o_f_f~)_-_ID,S_S_~----. 
v08 =sv 

> 
1-----+---+----+---+----+----< 4 <( I I ./ 

E~ VV I o 
f----+---+---1---l----f--~ 3 Q W I ,....-1 

- (!I L_J •. .- > -1.0 l----+---1---+----,.L-+---+---l 
c: • v .... 

,...,,_-f----.1 2 ~ .§' 71----t---t---7..L"-t-----+---+------< 

-~~ A 
--Y--~ 1 0 s 

'---_J,~"""'-l---..l..<~-l..-"""'--l~:___Jo 

-2.4 -2.0 -1-6 -1.2 -o.a -0.4 

Gate to source voltage, VGS - V 
0 

cnE 7...---~---,-.J-!~Yf~s~l...---_l~D-~-~-~ 
v08-sv 

I ::11----t--+--+---+--+---+---+-- f = I kHz 

I~ 
2f 3 I ~~~---t--+---t 
5i 2 \ ()~,S,..,~~~~'---+-1--+--+--+--I 

.:::E_ c$'"'~~ 
~ 'tl ,;,-

~ 10 0·~~1----+-+--+----+--1--1---\--1 
~ t-z~ 
~ 'w 
E Ii" 
~ St-----+---t--+--<1---+----+-+---1--+----< 
'E 
~ 3,__ _ __,____, _ _.,__,,__~--r-+-~r---=---~ 
~ f.O 2 3 ID 7 100 

Drain current,'ID - mA 

LL 
a. 
I 

3 

2 

r--
7 

3 

1016 

Ciss - VDS 
Vcs-OV 
r= I MHz 

2 3 5 7 
10 

Drain to source voltage, Vos - V 

::J 
u 

3!----5~.-~,!---10-'-----~2--3!------,! 

Drain current, Joss - mA 

l Yfsi - lDSS cnE100 r----,---,--1--T-"'~-~-T---..,.,.---=,.,., v08-sv 
1 Vcs=ov 
~ 71-----+---+---+------+----f=ikHz 

~ 

€ 
c: 

.~ 
E 311----!-----t---+----+-=-~--=----i 

~ ~ '* 2't----+-c:::;;>o!-""'---=---+----+---t-----l 
c: ~ 
E 
~ 

'E 
~ l5 10 3!----0---,,o--l~0------:-2--3±------:5 

LL Drain.current, I DSS - mA 

io~-----~c~rs~s~--V=oso.......--~---~ 
LL Vcs=ov 
a. f=IMHz 
I 71-------+--+----1---+--+-----< 

~ 
u 511------1---t----t---+--+----i 

~f 
c: 
l!l 
·u 31-----+--+-----1--+--+-----< 
~ 
fl 
"" 21-----+---t-------+t-----"',,.._l;;;;;::::---1 

~ --
al .. 
LL 

1.0 1------,l,----±-----;!----,l--+-----.:2 
1.0 2 3 7 10 

Drain to source voltage, Vos - V 



16.-,---,--.---,.---r----r'-'NrF--....,.....f~~-,--,-,~~,,.., v08-sv 
141--1--+-+-r-+-+-+---+---+---+---+--iRg=lkO 

~!2f---l~+-+--l--+-+-l---+--+-+--l--I--+---+__, 
I 
~ 10[\ 

OJ 8 ~>--+-+--1---+-+-+---+--+--+---+---+---+---+--l 

~6~ 
~4 ~~ 
~ .£. '.Jl = I mA 3mA I 00:nA 

~ 
o........,,...._...__"---c,...._......-~~2,___,,__~....---.-~---~~ 

to 100 2 s lk s !Ok 2 s,CX>k !M 

> 320 
E 
I 280 

f 240 

g· 200 
·;:; 
~ 160 

:; 120 
"O 

~ 80 
0 
c.. 40 

0 

Frequency, F - Hz 

Po - Ta 

~ 
s 
~ 

'h 
~ 
~ 

h. 
0 20 40 60 80 !(X) 120 1/,() 

Ambient temperature, Ta - °C 

2SK493 

16,--,---,---.-,---,---r'"'iNF~--,---f.-,--,.....,,.,---~,.,.,....., v08-sv 
14 t--t---t---t---t---+--+--t----t----t---+---+-Io= I OmA 

Cll 

"0121---"l--+-+-+---+---+--+--+--t--+---t---t--t--+-i 
I 

~10~~...,_\_,._,._,...__,__,_,...~t--t--1~r-r-t--...,._., 

~- 8 r-t~~'rt-,--+---+----+---+--+---+-T-r---t--r--+----1--t 
~ 6 ~ ~ '2'~-+--+-+---+--+--+--+---+--+---+--l 
~ 4 ~ l1'\s. 

~~,--.--,....--,.---;--r---j--j--j--...,........., 

0 10 2 5 100 2 5 !k 2 5 !Ok 2 5 !OOlc 2 5 !M 

Frequency, f - Hz 

1017 



2024 

N-Channel MOS 
Silicon Field-Effect Transistor 

FM Tuner, VHF Band Amp Applications 

©1791 

Features 
• Low noise. NF= 1.8dB typ (f = 100MHz) 
• HiQtlPOwergaln.- PG= 27dB typ (f = 100MHz) 
• Small reverse transfer capacitance. crss = 0.035pF (Vos= 10V, f = 1MHz) 

Absolute Maximum Ratings/Ta= 25°C 
Drain to source voltage Vos 20 
Gate to source voltage VGS ±5 
Drain current ID 20 
Allowable power dissipation Po 200 
Channel temperature Tch 125 
Storage temperature Tstg -55 to +125 

Electrical Characteristics/Ta = 25°C min 
Drain to source voltage Vosx VGS = -4V, ID= 100µA 20 
Common source gate cutoff current IGSS Vos= OV, VGS = ±5V 
Drain current ioss Vos= 10V, VGS = 0 1.2 
Gate to source cutoff voltage VGS (off) Vos= 10V, ID= 100µA 
Forward transfer admittance !Yfsi Vos= 10V, VGs = 0, f = 1kHz 
Input capacitance Ciss Vos= 10V, VGS = 0, f = 1MHz 
Reverse transfer capacitance crss 
Power gain PG Vos= 10V, VGS = 0, 

f = 100MHz 
Noise figure NF 

•. The 2SK543 is classified by loss as follows (unit: mA): 

1.2 0 3.0 2.5 E 6.0 5.0 F 12 

Case Outline 2024 
(unit:mm) 

unit 
v 
v 

mA 
mW 
oc 
oc 

typ max unit 
v 

10 nA 
12 mA 
25 v 

11 ms 
2.4 pF 

0.035 pF 
27 dB 

1.8 3.0 dB 

t:Ji~ jG~1.9~J1 I ~01-1 ~2.9~ i..:.:1.1-l 

llil1i 
0.4 

1018 

S: Source 
G: Gate 
D: Drain 

2075KI, TS" No.1791-1/1 



2040 

N-Channel MOS 
Silicon Field-Effect Transistor 

FM Tuner, VHF Band Amp Applications 
©1792 

Features 
•Low noise. NF= 1.8dBtyp(f= 100MHz) 
• High power gain. PG= 27dB typ (f = lOOMHz) 
•Small reverse transfer capacitance. crss = 0.035pF (Vos= 10V, f = 1MHz) 

Absolute Maximum Ratings/Ta= 25°C 
Drain to source voltage Vos 20 
Gate to source voltage VGS ±5 

Drain current lo 20 
Allowable power dissipation Po 300 
Channel temperature Tch 125 
Storage temperature Tstg -55 to +125 

Electrical Characteristics/Ta= 25°C min 

Drain to source voltage Vosx VGS = -4V, lo= 100µA 20 
Common source gate cutoff current IGSS Vos= OV, VGS = ±5V 
Drain current loss Vos= 10V, VGS = 0 1.2 
Gate to source cutoff voltage VGs (off) Vos= 10v, 10 = 10oµA 
Forward transfer admittance IYfsl Vos= 10V, VGs = 0, f = lkHz 
Input capacitance Ciss Vos= 10V, VGs = 0, f = 1MHz 
Reverse transfer capacitance Crss 
Power gain PG Vos= 10V, VGS = 0, 

f = lOOMHz 
Noise figure NF 

* The 2SK543 is classified by loss as follows (unit: mm): 

1.2 D 3.0 2.5 E 6.0 5.0 F 12 

Case Outline 2040 
(unit:mm) 

unit 
v 
v 

mA 
mW 
oc 
oc 

typ max 

10 
12 

-2.5 
11 

2.4 
0.035 

27 

1.8 3.0 

G: Gate 
S: Source 
D: Drain 

SANYO: SPA 

unit 
v 

nA 
mA 
v 

mS 
pF 
pF 
dB 

dB 

2075KI, TS !t No.1792-1/1 
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®1789 

Applications 
· Impedance conversion 
· Inf~ared sensor 

Features 
Low IGSS 

· Small Ciss 

• 
2021 

N-Channel Junction 
Silicon Field-Effect Transistor 

Impedance Conversion Applications 

· Very small package permitting 2SK545-used sets to be made smaller and slimmer 

Absolute Maximum Ratings at Ta=25°c 
Drain to Source Voltage Voss 
Gate to Drain Voltage VGDS 
Gate Current IG 
Drain Current Io 
Allowable Power Dissipation Po 
Junction Temperature Tj 
Storage Temperature Tstg -55 to 

Electrical Characteristics at Ta=25°c 
Gate to Drain Breakdown V(BR)GDS IG=-lOuA,Vos=O 
Voltage 
Gate Cutoff Current 
Cutoff Current 
Drain Current 
Forward Transfer Admittance 
Input Capacitance 
Reverse Transfer Capacitance 

IGSS VGs=-20V,Vos=O 
VGS(off) VDs=lOV,Io=luA 
IDss Vos=lOV,VGs=O 
IYfsl Vos=lOV,VGs=O,f=lKHz 
Ciss Vos=lOV,VGs=O,f=lMHz 
crss VDs=lOV,VGs=O,f=lMHz 

* The 2SK545 is classified by Ioss as follows (unit:mm): 

30 BlO 80 60 Bll 180 150 Bl2 300 

Case Outline 2021 
(unit:mm) 

unit 
40 v 

-40 v 
10 mA 

1 mA 
100 mW 
125 oc 

+125 oc 

min typ max 
-40 

-500 
-1. 5 -4.0 

30* 300* 
0.05 0.13 

1. 7 
0.7 

01~ I 5~u.=:~P 1 I ~o.e--1 
f-.=-z.t~ i..:..1.1-1 

~ 
WWJ-4-1 

0.4 

G: Gate 
s: Source 
D: Drain 

unit 
v 

pA 
v 

uA 
ms 
pF 
pF 

3105KI,MT No.1789-1/3 
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2SK545 

Drain-Source Voltage,VDS - V 

Io - VGS 
r----.---.-~-..-......;..::._..-----~eo 

Vos= IOV 
t---+---+--+---+-Ioss= soµ A 'Ill 

<( 

" ~--t---+--+---+----l---l6() I 

Cl 
~--+---+--+---+----1--J.e.,,j50 '""'. 

... 
t---+---+--+----1--------+--hL_.~'° g ... ... 

JO 8 
c: 

r---t---t---+---..... lflC-----i---l20 -~ 
... 

i-----t---+-=--....-;~~-+----11-----1~ Cl 

-t2 -0.6 -0/o -!>-2 
Gate-Source Voltage,VGS - V 

Vos= IOV 
1----+---1----1~--1 Ioss=2ooµA zeo 

> 

4.; 
4.; 

0 

Vos= IOV 
l----+---l----1---+ Ioss= I 00 µA 1'° 

'3 
~--t---4---+----+----1----1120 I 

Gate-Source Voltage,VGS - V 

_10 .-----,.-----,.V....:O:..:.S.;.:( o:..:.f-'-'f ):,.--_I..::;OS::::S:.....--..----. 

71---+----+---1---1-----l>--Vos=IOV Io= I µA 

Cl 
100 H• ... 

c: eo Cj) ... ... 
" u 
c: .... 
'" ... Cl 

20 

~ 31---1-----1----<l---1-----+l.7'-~_..,._,,._ _ _... 
t---+---+--+---l-------+--J.'-4200 .s' ~ A'" 

~ 21---!----+---l----+i::::'7'-7.L'.'.:.J.£--+---l---1 

Gate-Source Voltage,VGS - V 

Vos= I UV 
vus=ov 

'ii 31--+----4---+--+---1- f =I kHz -I 

..., 100 l 
Drain Current,Ioss - uA 

~ -1.0 l---l----l-7"-.L".l"+Vl-+---1-----1-----1 
> / 
4.; 11--+...£...--!--+-+---1-----1-----1 
4.; 

3 5·1---+----11----+--+----l---+----1 
" u 

100 
Drain Current,IDSS - uA 

120 
Po - Ta 

" ~ 
!"... 

"{ 
"1 
~ 

..... 
0 20 15 60 ID 100 120 ""1{0 0 

Ambient Temperature,Ta - °C 

1021 



10 

'C. ' 
Ul 5 
Ul ..... 
u 3 
<1l 
u c 

"' ... .... 
u 
\l1.o 
"' u ' ... 
~ 5 
.... 

3 

-
1.0 

1022 
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2034 

N-Channel Junction 
Silicon Field-Effect Transistor 

Impedance Conversion Applications 

Applications 
· Impedance conversion 
· Inf rared sensor 

Features 
· Low IGSS 
· Small Ciss 

Absolute Maximum Ratings at Ta=25°C 
Drain to Source Voltage Voss 
Gate to Drain Voltage VGDS 
Gate Current 
Drain Current 
Allowable Power Dissipation 
Junction Temperature 
Storage Temperature 

IG 
Io 
Po 
Tj 
Tstg -55 

unit 
40 v 

-40 v 
10 mA 

1 mA 
100 mW 
125 oc 

to +125 oc 
Electrical Cgaracteristics at Ta=25°C min typ max unit 

Gate to Drain Breakdown V(BR)GDS lG=-lOuA,Vos=O 
Voltage 
Gate Cutoff Current 
Cutoff Voltage 
Drain Current 
Forward Transfer Admittance 
Input Capacitance 
Reverse Transfer Capacitance 

lGSS 
VGS (off) 
loss 
JYfsJ 
Ciss 
crss 

VGs=-20V,Vos=O 
Vos=lOV,Io=luA 
Vos=lOV,VGs=O 
Vos=lOV,VGs=O,f=lKHz 
Vos=lOV,VGs=O,f=lMHz 
Vos=lOV,VGs=O,f=lMHz 

* The 2SK546 is classified by Ioss as follows (unit:mm): 

30 I 80 60 J 180 150 K 300 

Case Outline 2034 
(unit:mm) 

-40 

-500 
-1.5 -4.0 

30* 300* 
0.05 0.13 

1.9 
0.7 

2.2 

15.0 ---i . t:1 

: . : 1~ -1W 
0 f 0.4 

D: Drain 
G: Gate 
S: Source 

SANYO: SPA 

3105KI,MT No.1790-1/3 
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v 

pA 
v 

uA 
ms 
pF 
pF 



2SK546 
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I 
2005A 

N-Channel Enhancement MOS 
Silicon Field-Effect Transistor 

Analog Switch Applications 

®1793 

Use 
• Analog switches, low-pass filters. 

Features 
• Large jyfs I • 
• Enhancement type • 
• Small ON-resistance. 

Absolute Maximlm Ratings at 
Drain to Source Voltage 
Gate to Source Voltage 
Drain Current 
Peak Drain Current 
Device Dissipation 
Channel Temperature 
Storage Temperature 

Electrical Characteristics at 
Drain to Source Voltage 
Gate Cutoff Current 
Cutoff Voltage 
Drain Current 
Forward Transfer Admittance 
Intput Capacitance 
output Capacitance 
Reverse Transfer Capacitance 
ON Resistance 

1026 

Ta=25°C 
V(BR)DS 
1ass 
Vas( off) 
1Dss 
Jyfsl 
ciss 
coss 
crss 
rDS(on) 

50 
:!:12 
200 
300 

unit 
v 
v 

mA 
mA 

600 mW 
125 OC 

-55 to +125 °c 

ID=10uA,Vas=OV 
VDs=10V,Vas=OV 
VDs=10V,ID=100uA 
VDs=20V,Vas=OV 
VDs=10V,Vas=50mA,f=1kHz 
VDs=10V,Vas=O,f:1MHz 
VDs=10V,Vas=O,f=1MHz 
VDs=10V,Vas=O,f=1MHz 
VDs=10V,ID=10mA 

Case Outline 2005A 
(unit:mm) 

JEDEC: T0-9 2 
EIAJ : SC-4 3 
SANYO: NP 

min typ 
50 

0.01 
0.3 0.9 

25 40 
15 
6 

0.5 
20 

G: Gate 
S: Source 
D: Drain 

max unit 
v 

10 nA 
1.5 v 

1 uA 
ms 
pF 
pF 
pF 

ohm 

3205MY,TS No.1793-1/1 



2031A 

N-Channel MOS 
Silicon Field-Effect Transistor (Dual Gate) 

High Frequency, 
General-Purpose Amp Applications 

©9858 

Use: 
· FM tuners and VHF tuners 

Features: 
· High power gain and small noise figure 
· Large forward transfer admittance 

Absolute Maximum Ratings at Ta=25°C 
Drain-Source Voltage Vos 
Gate 1-Source Voltage VGlS 
Gate 2-Source Voltage VG2S 
Drain Current 
Allowable Power Dissipation 
Channel Temperature 
Storage Temperature 

Electrical Charateristics at 
Drain-Source Voltage 
Gatel-S Breakdown Voltage 
Gate2-S Breakdown Voltage 
Gatel-S Cutoff Voltage 
Gate2-S Cutoff Voltage 
Gate 1 Leak Current 
Gate 2 Leak Current 
Drain Current 
Forward transfer Admittance 

Reverse Transfer 
Capacitance 
Input Capacitance 

Output Capacitance 

Power Gain 

Noise Figure 

* The 3SK107 is classified 

2.5 E: 6-0 5.0 F 12-0 

Io 
Po 
Tch 
Tstg 

Ta=25°C 
Vos 
V(BR)GlSS 
V(BR)G2SS 
VGlS (off) 
VG2S (off) 
IGlSS 
IG2SS 
Ioss 
IYfsl 

crss 

Ciss 

coss 

NF 

unit 
20 v 
±7 v 
±7 v 
30 mA 

250 mW 
125 oc 

-55 to +125 oc 

min 
VG1s=-7V,VG2s=O,Io=lOuA 20 
IG1=lOuA,Vos=O,VG2s=O ±7 
IG2=lOuA,Vos=O,VG1S=O ±7 
Vos=lOV,VG2s=4V,Io=l00uA 
Vos=lOV,VG1s=OV,Io=lOOuA 
VG1s=±7V,Vos=0,VG2s=O 
VG2s=±7v,vos=O,VG1s=O 
Vos=lOV,VG1s=O,VG2s=4V 2.5 
Vos=lOV,VG2s=4V,Io=l0mA 
f=lKHz 
Vos=lOV,VG2s=4V,VG1s=O 
f=lMHz 
Vos=lOV,VG2s=4V,VGlS=0 
f=lMHz 
Vos=lOV,VG2s=4V,VG1S=O 
f=lMHz 
Vos=lOV,VG2s=4V,Io=l0mA 20 
f=lOOMHz 
Vos=lOV,Io=lOmA,VG2S=4V 
f=lOOMHz 

typ 

17 

0.02 

5.5 

4.6 

26 

2.2 

max unit 
v 
v 
v 

-3 v 
-2.5 v 

±50 nA 
±50 nA 

24 mA 
ms 

0.05 

3.5 

Gl: C~tel 
S : Source 
D = Drain 
G2 I Gate2 

pF 

pF 

pF 

dB 

dB 

SANYO: OP4A 

2075MY/7233KI,MT No.985-1/5 
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:.o_ - Vos 

_i .! I 
o.6y-+--+~v02s-4V 

10 

il! 
I 8 
Q 

H 

i'& 
" ... ... 
" 0 4 

c .... 
OS 

~ 2 

Va2S-4V 

y-

f 
1t 
1 LJ v 

o.4V 

l 

211 

ID - Vos 
_, --o 
Vais-

_._. 

t 
o.2v ---l 

-0.4V 

b.6V 

-b.8\T ~ ZJ 1.0 1.2v 1·1-~ ~ 
4 8 12 16 

Drain-source voltage,VDS - V 

24 f= 1 ·0kHz 
Vos= 10.ov-+-+---+--+-==-' 

mt---+-+---+--+----ir""---+--+'1<1 

-121---+-+---+-+~-f-\.· 

"' .... » 
8t---t-+--J!H1'-t--'c 

211 

0L-~~:2:...l~:is;;.J:::::::1...J:::::t:::::::1:::3 
~ ~ 0 2 

Gate 1-source voltage,VGlS - V 

1028 

D - v 'ill 
50 

Va1s-4v 2.ov 

il! 
I 40 

Q 
H 

'"''30 c 
" ... ... 
" 0 20 
c .... 
OS 

i:::::... 
~ 

""'"" 

~ 
~ v: 

\.8V 
\.6V 
\.4\f 

1.2v 
1.0\[ 
.sv 

Q.6V 
Q.4V 
o.2v 

~ 10 

if/ ~ Va\S 0 

v 
0 

0 
l 

4 12 16 
Drain-source voltage,VDS - V 

4 e 12 1& 
Drain-source voltage,Vos - V 

Gate 2-source voltage,VG2S - V 

c;ss - Vos 
f-1.0MHz 

20 

20 

Va2s=4.ov .. .. .... 
0 ;WI. 0 
0 c 
OS ... .... 
0 

~ 
0 

~ 
H 

7 

1. 0 

r-

1.0 no J 

Drain-source voltage,VDS - V 
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<ll 1.0 H--Hf---+-+--+--+--+-+-+++---+---+---1 

"' ... 
() 

Q) 
() 
c 
"' ... ..... 
() 

"' ~ 
() 

-" 0.1 
() 

"' .0 
'O 
Q) 
Q) ... 

Jr-+-+-+--+--+--+--'1+1--+---t-+-+-+----+--+---i 

Zl-f-Hf----+-+--+--<---+-+-+++--+--+---i 

1~ no 
Drain-source voltage,Vos - v 

Input admittance,yis - f 

v08 = 10.ov 1--A 
~ Io= 10.omA + +·-u-+--j 

10.0 VG 2 = 4. OV -+---+-+---+--tlLJ-+--+---+__,10.0 

c.LS ~~ 
UJ 
E 

T IZ 
(ll 1!--+---+--+----+--~y 

hl 1.0 r---t---+---+--t--,o<t---1--1--+---+--t---! 1.0 
1 L 

100 
Frequency,f - MHz 

1000 

Output admittance,Yos - f 
10 v0s_=10.ov L 

~ Io - 1 0. OmA -t---+--+-+-+--+--V--f---1 

UJ 
E 

I I 
(ll 
0 

bl) 

9 V G2S = 4. OV -+---+--+--+--+-~-r--+---+----+ v 

'iooo/ 
71-----t-----t----t---tz 

3>----+--+---+~-:;z'_~+---+--+-+-+--+---+--< 
21--t-....._rkd--+-~+---+-+-t-t-~t--t---+ 

./ 

100 1000 
Frequency,f - MHz 

Input admittance,yis - Vos 
1.0 f= 1 OOMHz 

5 

2 \5. 

1 .o ~ 
0 

10.0 

7 Io= 10.omA '7 
v028 =4.0V 

5 I 
~ Dis \5. 

3 3 
(ll 
-rl 

z 2 0 

giS 
0.1 1 .0 

7 3 5 7 
1.0 IO.O 

Drain-source voltage,Vos - V 

., 
"' 0 

3 

z 

': 10.0 
Q) 

g 
"' ... 
. .... 
() 

"' 0. 

"' () 

... 
" 0. ... 
" 0 

3 

z 

Coss - Vos 
f= 1.0MHz 
v028=4. OV 

I z 3 z 3 
1.0 

1.0 10.0 
Drain-source voltage,Vos - V 

Forward transfer admittance,yf 5 - f 

v08 - 1 o. ov ---+-----+-+--+---+-+--+--+---< 
Io= 10.omA Z 

3 V G2S = 4. OV -+---+--J>--+->--1+---'-., 07 
Zt---+---+---t--+- ~ -t-t- / ">O,'.i._._. _ _,t--., 2 

"'fs JL 
'il r:::rt-- ~ 

1 01 1 10.0 IL 

~ :,:===:===========:L"l:=:::=:=:========:=:: 
~ 

(ll 

'" .0 

100 
Frequency,f - MHz 

1000 

Input admittance,Yis - ID 
5 f - lOOMHz 

v08 = 10. ov 
3 v028 =4.ov 

~ 

~ 
rt 

~ .0 

K ""7. CiS 'h JL 

UJ 
E 

I 
"'0.1 
. ..., 
bl) 

3 

z , 
1.0 10.0 

Drain current,Io - mA 

Input admittance,yis - VG2S 
f- lOOMHz 

2 v08 =10.ov 

I VG2s=4.0V: 
VGlS adjust Io=lOmA. 

I 

0.1 
UJ 
E 7 

5 
(ll 
•rl 

bl) 

3 

0.01 
-2 

J....-':' 

~ 
Cis 

0 4 
Gate 2-source voltage,VG2S - V 

2 

2 
1.0 

1 o.o 

5 
(ll 

•ri 
0 

Ii 

I 0.0 

2 

I .0 
6 
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tJ'.l 
"I. 

I 
w 

Reverse transfer admittance,yrs -Io 
.f- lOOMHz 
v0s=10.ov T TT 

~ Va213=4.0V --t--crs 

-
:A--f----l-+--+--+--++-l---+--+--l---l2 

o\;'1.0 t-.... =:-t-t------1- l---+--+--li_---10.01 
--t--1'"--+--.--~g~r+s+---+----rl---'r-

tJ'.l 
"I. 

5 

1.0 10.0 
Drain current,Io - mA 

Forward transfer admittance,yfs - VG25 

_I 

-t::r:J 
w ~ 

lZ """ 
I 1.0 0.01 J-
w ... 

bD 7 

.zl 
-2 

i--... ......, 

""' 
7 

~ 

f=lOOMHz ~ 
Vos= 10.ov 
VG2S=4.0V: '3 

VGlS adjust Io=lOmA • 

0 2 4 6 
Gate 2-source voltage,VG2S - V 

Forward transfer admittance,yfs - Vos 
I 
gfs 

.L IO t---+z-++-+--+--+--+-+--+---+-+--1 IO 

'B 

1.0 IO.O < "3 
Drain-source voltage,Vos - V 
Output admittance,y0 s - Io 

f =- lOOMHz 1 

v0s=~o.ov js 
I---+---+--+---+--+-+-+--+ "G2S- 4. ov 

w ~ w 
.:60· I 1--:f _,::;;:;=oli-ii-4=-t-+--t-+-+-+--J 1.0 8 

7t-----+---+--lr----t-+-+--t--+---+--+---<7 

1.0 
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10.Q 
Drain current,Io - mA 

tJ'.l 
"!. 

Reverse transfer admittance,yrs - Vos 
~ .0 . -

f- lOOMHz 1 
a.I 7 ::--., ....... Io= 10-0mA V 

5 
~ ~ 

Va2s=4.ov s 

\ 
2 2 

I 10 
~ l~ 

_l~ 0.1 (£l ... 
0 

w ... 
bD 

I. 

7 
ll -l 5 

3 1~ ~ 
"' 2 
(fl 

I~ 0 
7 """"! 1.0 IO 

Drain-source voltage,vos - V 
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5 10.0 

Drain current,Io - mA 

1.0 

Reverse transfer admittance.Yrs - VG2S 
20 f- IOOMHz 

Vos= 10.ov 
'B 16 VG2s=4.0V: ~ 
I 12 VGlS ad.just ~ 
~ Io=lUmA Ll--117"...,..__,___.,._ _ _,__-+---+ 

~81---+-+-L+--+--+--+---+---t---1 
'B 
I 41---+--....... --+---+---1--+--+--~ 
w 
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Gate 2-source voltage,VG2S - V 

Output admittance,y0 s - Vos 
f- lOOMHz 2 
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~ 

31.0 l---+--+--11----"oll'l..-+-+--+--+--+--+--l l.0 
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~ 2t--+--+--1r----1-+-+--""'1':::1.--+--+--+-~ 
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U) 
E 
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bJJ 

Output admittance,y0 s - VG2S 
f- IOOMHz 

..---1----+-___,+--_V DS = I 0. OV 
Vc2s=4.0V: 

'II---+---+-___, __ VGl S adjust 
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Io=lOmA 
Cos ~ 

2~:;:1::::;="'==+--1-F--+--t--"'f='--i2 
-!--
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0 

~ 0.1 t---+---+---+---+------4--1----1--~l.O 

1i----t---+----t--t---+---+---+--l·7 
6:!---+--+--+--+---+---+----+-----4< 

-2 0 • 6 
Gate 2-source voltage,VG2S - V 

AGC,NF - VAGC 
40,,-,------,--\1,----.---r-..-1..,--1,..-!~'-r--r-~,---~ 16 O'.l 

~"'Jt--+---+---4<--\--+-+--+--AGC 12 ~ 
Hct:=.~-:::t~=r=r=t-1 ~ 

20t----i---t---tll'hl't----r--+---+-t---+--+---+-t---+-~ 

~ Wt---t--+--l-1'.._~~-+--+~1-+--+--+-----4--l---l--+---+4 ! 
I ~ -.NF ~ 

Dt--t--t-+to--!--+.--+-+=-f--+---+--+-1--+-~ > 
8 I 1 0 I VAG~ ~ v3 f4 5 0 ~ 
-0:-IO t--1--+rr+-+--+--f----,-LJ1~,-~,~l----l---l---I-~ -~ 

r= 11tlOMHz z 
20t--+_L-Jt---+---+--+-i--'V DR= I 0. OV 

30 Vc2s=4.0V: 

Y Vc1s adjust 
40 l 

Ip=lOmA 

PG, NF, AGC characteristics Test Circuit 

PG,NF - Io 
2 f-IOOMHz J 
,.iv =10.ov ~ 

fiJ 201 vg~s=4.ov--+-~-1...-~~~--i--1 _ _j 

l'.)24 v 
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Drain current,Io - mA 

Ambient temperature,Ta - °C 

Ll: lmm¢ plated wire 10mm¢ 4T, tap: lT from gate side 
L2: lmm¢ plated wire 10mm¢ 6T, tap: lT from drain side 
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are under development. Their specifications are subject to 
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SANYO SEMICONDUCTOR PRODUCTS 
DEVELOPMENT NEWS 

The following semiconductor products are under development. Their specifications are subject to change without 

notice. 

~2SA 1391/2SC3382 
Complementary Pair Silicon Transistors 

Low Frequency, Low Noise, General-Purpose Amp 

Applications 

• JEDEC: T092 package 

• Adoption of FBET process 

• VcEO ~ (-)50V, le= (-)200mA, Pc= 400mW, 

fT = 200MHz (VcE = (-)6V, le= (-)10mA), 

hFE = 100- 560 (VcE = (-)6V, le= (-)1mA). 

~2SA1392/2SC3383 
Complementary Pair Silicon Transistors 

Low Frequency, Low Noise, General-Purpose Amp 

Applications 

e JE DEC: T092 package 

• Adoption of FBET process 

• VcEo ~ (-)50V, Jc= (-)200mA, Pc= 500mW, 

fT = 200MHz (VcE = (-)6V, le= (-)10mA), 

hFE = 100 - 560 (VcE = (-)6V, le=(-) 1 mA). 

~2SA1416/2SC3646 
Complementary Pair Silicon Transistors 

Switching Applications 

• SANYO: PCP package 

• High breakdown voltage, fast speed 

• Adoption of MBIT process 

• VcEO ~ 100V, le= 1A, Pc= 1.3W. 

~2SA1417/2SC3647 
Complementary Pair Silicon Transistors 

Switching Applications 

e SANYO: PCP package 

• High breakdown voltage, fast speed 

• Adoption of MBIT process 

• VcEO ~ 100V, le= 2A, Pc= 1.3W 

~2SA1419/2SC3649 
Complementary Pair Silicon Transistors 

Switching Applications 

• SANYO: PCP package 

• High breakdown voltage, fast speed 

• Adoption of MBI T process 

• VcEo ~ J60V, le= 1.5A, Pc= 1.5W 

~2SA 1433/2SC3504 
Complementary Pair Silicon Transistors -

High-Definition CRT Display Applications 

• EIAJ: SC51 paCkage 

e High fT 

• Small reverse transfer capacitance 

• Adoption of FBET process 

• VcEo ~ (-)60V, le= (-)50mA, Pc= 900mW, 

fT = 700MHz (VcE = (-)10V, le= (-)10mA) 

hFE = 60 ~ 320 IVcE = (...'..) 1 ov' le=(-) 1 OmA) 

~2SA 1434/2SC3689 
Complementary Pair Silicon Transistors 

High hFE· Low Frequency. General-Purpose Amp 

Applications 

• SANYO: CP package 

• Very small-sized package permitting 2SA 1434/ 

2SC3689-applied sets to be smaller, slimmer 

• Adoption of FBET process 

• High DC current gain 

• Low collector-to-emitter saturation voltage 

• High VEBo 

• VcEo ~ (-)50V, le= (-)100mA, Pc= 2oomw 

• fT = 200MHz (VcE = (-)10V, le= (-)10mA), 

hFE = 800 ~ 3200 (2SC3689) 

500 - 1200(2SA1434) 

IVcE = (-)5V, le= (-)10mA) 
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~2SA1435/2SC3068 
Complementary Pair Silicon Transistors 

High hFE· Low Frequency, General-Purpose Amp 

Applications 

e JEDEC: T092 package 

• Adoption of MBIT process 

• High DC current gain 

• Large current capacity 

• Low collector-to-emitter saturation voltage 

e High VEBO 

• VcEo ~ (-l25V, le; (-l300mA, Pc; 600mW 

fT; 100MHz (VcE; (-)10V, le; (-)10mA) 

hFE; 500 - 1200 (VcE; (-}5V, le; (-}10mA) 

~2SA1436/2SC3069 
Complementary Pair Silicon Transistors 

High hFE· Low Frequency, General-Purpose Amp 

Applications 

e JEDEC: T092 package 

• Adoption of MBIT process 

• High DC current gain 

• Large current capacity 

• Low collector-to-emitter saturation voltage 

e High VEBo 

• VcEo ~ (-}50V, le; (-)200mA, Pc; 600mW 

fT; 100MHz (VcE; (-}10V, le; (-)10mA} 

hFE; 500- 1200 (VcE; (-}5V, le; (-)10mA) 

~2SA1437/2SC3495 
Complementary Pair Silicon Transistors 

High hFE· Low Frequency, General-Purpose Amp 

Applications 

• JEDEC: T092 package 

• Very small-sized package permitting 2SA 1437/ 

2SC3495-applied sets to be smaller, slimmer 

• Adoption of FBET process 

• High DC current gain 

• High breakdown voltage 

• Low collector-to-emitter saturation voltage 

• High VEBo 

• Small cob 

• VcEo ~ (-l100V, le; (-)50mA, Pc; 500mW 

fT; 85MHz (VcE; (-)10V, le; (-}10mA) 

hFE; 400 - 1000 (VcE; (-}5V' le; (-}10mA} 
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~2SA1438/2SC3070 
Complementary Pair Silicon Transistors 

Low Frequency, General-Purpose Amp Applications 

• EIAJ: SC51 package 

• High hFE 

• High Vrno 

• VcEO ~ (-)25V, le; (-}1.2A, Pc; 1W 

~2SA1450/2SC3708 
Complementary Pair Silicon Transistors 

Low Frequency, General-Purpose Amp Applicatons 

e JEDEC: T092 package 

• Adoption of FBET process 

• High breakdown voltage 

• VcEo; (-)SOV, le; (-}500mA, Pc; 600mW 

fT; 120MHz (VcE; (-)10V, le; (-)10mA} 

hFE; 100- 400 (VcE; [-}5V, le; (-)50mA) 

~2SA1469/2SC3746 
Complementary Pair Silicon Transistors 

Low Saturation Voltage Amp Applications 

• SANYO: T0220ML package 

• No insulator required for mounting 

• Reduced cost and man-hour 

• Plastic-covered heat sink facilitating high-density 

mounting 

• VcEO ~ (-)60V, le; (-)5A, Pc; 30W (Tc; 25°C) 

hfE; 70- 280 (VcE; (-)2V, le; (-)1A) 

~2SA1470/2SC3747 
Complementary Pair Silicon Transistors 

Low Saturation Voltage Amp Applications 

• SANYO: T0220ML package 

• No insulator required for mounting 

• Reduced cost and man-hour 

• Plastic-covered heat sink facilitating high-density 

mounting 

• VcEO ~ (-}60V, le; (-)7A, Pc; 40W (Tc; 25°C) 

hFE; 70 - 280 (VcE; (-}2V, le; (-)1A) 



©2SA 14 71/2SC3748 
Complementary Pair Silicon Transistors 

Low Saturation Voltage Amp Applications 

• SANYO: T0220ML package 

• No insulator required for mounting 

• Reduced cost and man-hour 

• Plastic-covered heat sink facilitating high-density 

mounting 

• VcEO ~ (-)60V, le= (-)12A, Pc= 30W (Tc= 25°C) 

hFE = 70 ~ 280 (VcE = (-)2V, le= (-)1A) 

©2SA1474/2SC3780 
Complementary Pair Silicon Transistors 

Very High-Definition CRT Display Video Output 

Applications 

• JEDEC:. T02209ackage 

• No insulator required for mounting 

• Reduced cost and man-hour 

• VcEO ~ (-)60V, le= (-)0.5A, Pc= 15W (Tc= 25°C) 

hFE = 40 ~ 320 IVcE = (-)10V, le= (-)50mA) 

fT = SOOMHz (VcE = (-)10V, le= (-)100mA) 

©2SA1475/2SC3781 
Complementary Pair Silicon Transistors 

Very High-Definition CRT Display Video Output 

Applications 

• JEDEC: T0220 package 

• No insulator required for mounting 

• Reduced cost and man-hour 

• Plastic-covered heat sink facilitating high-density 

mounting 

• VcEO ~ (-)120V, le= (-)0.3A, Pc= 15W (Tc= 

25°C), hFE = 40 ~ 320 (VcE = (-)10V, le= (-)50 

mA), fT = 500MHz (VcE = (-)10V, le= (-)50mA) 

©2SA1476/2SC3782 
Complementary Pair Silicon Transistors 

Very High-Definition CRT Display Video Output 

Applications 

• JEDEC: T0220 package 

• High breakdown voltage 

• Excellent HF characteristic 

• VcEo ~ (-)200V, le= (-)0.15A, Pc= 15W (Tc= 

25°C) 

• hFE = 40 ~ 320 (VcE = (-)10V, le= (-)10mA) 

fT = 400MHz (VcE = (-)30V, le= (-)50mA) 

©2SA1477/2SC3787 
Complementary Pair Silicon Transistors 

High Voltage Switching Applications 

• SANYO: T0126ML package 

• Adoption of FBET process 

• High breakdown voltage 

• Good linearity of hFE and small cob 

• Fast switching speed 

• VcEo ~ (-) 160V, le= (-)140A, Pc= 1.3W (Tc= 

25°C) 

fT = 150MHz (VcE = (-)10V, le= (-)10mA) 

hFE = 100 ~ 400 (VcE = (-)5V, le=(-) 10mA) 

©2SA1478/2SC3788 
Complementary Pair Silicon Transistors 

High-Definition CRT Display Video Output 

Applications 

• SANYO: T0126ML package 

• High breakdown voltage 

• Small reverse transfer capacitance and excellent HF 

characteristic 

• Adoption of FBET process 

• VcEO ~ (-)200V, le= (-)100mA, Pc= 1.3W (Tc= 

25°C) 

fT = 150MHz (VcE = (-)30V, le (-)10mA) 

hFE = 40 ~ 320 (VcE = (-) 10V, le= (-)10mA) 

©2SA1479/2SC3789 
Complementary Pair Silicon Transistors 

High-Definition CRT Display Video Output 

Applications 

• SANYO: T0126ML package 

• High breakdown voltage 

• Excellent HF characteristic 

• Adoption of MBIT process 

• VcEo = (-)300V, le= (-)100mA, Pc= 1.3W (Tc= 

25°C) 

fT = 70MHz (VcE = (-)30V, le= (-)10mA) 

hFE = 40 ~ 320 (VcE = (-)10V, le= (-)10mA) 
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@25A1480/2SC3790 
Complementary Pair Silicon Transistors 

High-Definition CRT Display Video Output 

Applications 

e SANYO: T0126ML package 

• High breakdown voltage 

• Small reverse transfer capacitance and excellent HF 

characteristic 

• Adoption of MBIT process 

• VcEO ~(-)300V, le= 100mA, Pc= 1.3W (Tc= 25°C) 

fT = 150MHz (VcE = (-)30V, le=(-) 10mA) 

hFE = 40 ~ 320 (VcE = (-)10V, le= (-)10mA) 

@25A1481/25C2960 
Complementary Pair Silicon Transistors 

High Speed Switching Applications 

e SANYO: SP package 

• Fast switching speed 

• VcEO ~ (-)50V, le= (...'.)Q.15A, Pc= 250W 

@2581122/2501622 
Complementary Pair Silicon Transistors 

Voltage Regulator, Relay, Lamp, Driver Applications 

e SANYO: PCP package 

• Low saturation voltage 

• Vern~ (-)50V, le= (-)1A, Pc= 1.3W 

@2581124/2501623 
Complementary Pair Silicon Transistors 

High Current Driver Applications 

e SANYO: PCP package 

• Low saturation voltage 

• Large current capacity 

• VcEO ~ 50V, le= 3A, Pc= 1.5W 

@2581125/2501625 
Complementary Pair Silicon Transistors 

Driver Applications 

e SANYO: PCP package 

• High DC current gain 

• Large current capacity and wide ASO 

• Very small size making it easy to provide high-density, 

small-sized hybrid IC's 

• VcEO ~ 50V, le= (-)0.7A, Pc= 1.3W 

fT = 200MHz (VcE = (-)5V, le= (-)50mA) 
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@2581127 
Silicon Transistor 

High Current Switching Applications 

e JEDEC: T0126 package 

• Adoption of FBET, MBIT processes 

• Low saturation voltage 

• Large current capacity 

• Fast switching speed 

• VcEo ~ -20V, le= -5A, Pc= 1W 

fT = 320MHz (VcE = -5V, le= -200mA) 

hFE = 100 - 400 (VcE = -2V, le= -500mA) 

@2581131 
Silicon Transistor 

High Current Switching Applications 

e EIAJ: SC51 package 

• Adoption of FBET, MBIT processes 

• low saturation voltage 

• Large current capacity 

• Fast switching speed 

• VcEO = -20V, le= -5A, Pc= 1W 

fT = 320MHz (VcE = -5V, le= -200mA) 

hFE = 100 - 400 (VcE = -2V, le= -500mA) 

@2581133/2501666 
Complementary Pair Silicon Transistors 

Low Frequency, General-Purpose Amp 

Applications 

e SANYO: T0220ML package 

• No insulator required for mounting 

• Reduced cost and man-hour 

• Plastic-covered heat sink facilitating high-density 

mounting 

• VcEo ~ (-)60V, le= (-)3A, Pc= 20W (Tc= 25°C) 

hFE = 60- 320 (VcE = (-)2V, le= (-)1A) 

@2581134/2501667 
Complementary Pair Silicon Transistors 

Low Frequency, General-Purpose Amp 

Applications 

e SANYO: T0220ML package 

• No insulator required for mounting 

• Reduced cost and man-hour 

• Plastic-covered heat sink facilitating high-density 

mounting 

• VcEo ~ (-)50V, le= 5A, Pc= 20W (Tc= 25°C) 

hFE = 70- 280 (VcE = (-)2V, le= (-)1A) 



@2581135/2501668 
Complementary Pair Silicon Transistors 

Low Saturation Voltage Amp Applications 

e SANYO: T0220ML package 

• No insulator required for mounting 

• Reduced cost and man-hour 

• Plastic-covered heat sink facilitating high-density 

mounting 

• VcEo ~ (-)50V, le= (-)7A, Pc= 25W (Tc= 25°C) 

hFE = 70 - 280 (VcE = (-)2V, le= (-)1A) 

@2581136/2501669 
Complementary Pair Silicon Transistors 

Low Saturation Voltage Amp Applications 

e SANYO: T0220ML package 

• No insulator required for mounting 

• Reduced cost and man-hour 

• Plastic-covered heat sink facilitating high-density 

mounting 

• VcEO ~ (-)50V, le= (-)7A, Pc= 30W (Tc= 25°C) 

hFE = 70 - 280 IVcE = (-)2V, le= (-)1A) 

@2581140/2501685 
Complementary Pair Silicon Transistors 

High Current Switching Applications 

e SANYO: T0126ML package 

• M icaless type 

• Large current capacity 

• Vern~ (-)20V, le= (-)5A, Pc= 1.3W 

©2581141/2501681 
Complementary Pair Silicon Transistors 

Medium Speed Switching Applications 

• SANYO: T0126ML package 

• Micaless type 

• High collector dissipation 

• VcEO ~ 18V, le= 1.2A, Pc= 1.3W 

©2581142/2501682 
Complementary Pair Silicon Transistors 

Medium Speed Switching Applications 

e SANYO: T0126ML package 

• Micaless type 

• High collector dissipation 

• Low saturation voltage 

• Vern~ (-)50V, le= (-)2.5A, Pc= 1.3W 

@2581143/2501683 
Complementary Pair Silicon Transistors 

High Current Switching Applications 

• SANYO: T0126ML package 

• Micaless type 

• Low saturation voltage 

• Large current capacity 

• VcEO ~ (-)50V, le= (-)4A, Pc= 1.3W 

@2581144/2501684 
Complementary Pair Silicon Transistors 

Medium Speed Switching Applications 

e JEOEC: T0126 package 

• Micaless type 

• High breakdown voltage 

• VcEo ~ (-)100V, le= (-).1A, Pc= 1.3W 

@25C3661 
Silicon Transistor 

High hfE, Low Frequency, Gener"l-Purpose Amp 

Applications 

e SANYO: CP package 

• Very small-sized package permitting 2SC3661-applied 

sets to be smaller, slimmer 

• Adoption of FBET process 

• High DC current gain 

• Low collector-to-emitter saturation voltage 

• High vrno 

• VcEO ~ 25V, le= 300mA, Pc= 200mW 

fT = 250MHz (VcE = 10V, le= 10mA) 

hFE = 800 - 3200 (VcE = 5V, le= 10mA) 

@25C3685 
Silicon Transistor 

Very High-Definition CRT Display Horizontal Deflec­

tion Output Applications 

e SANYO: T03PB package 

• Fast switching speed 

• WideASO 

• VcBO ~ 1500V, le= 6A, Pc= 120W (Tc= 25°C) 

tf;::;, 0.2µs. 
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@2SC3686 
Silicon Transistor 

Very High-Definition CRT Display Horizontal Deflec­

tion Output Applications 

e SANYO: T03PB package 

• Fast switching speed 

e WideASO 

• Vcso ~ 1500V, le= 7A, Pc= 120W (Tc= 25°C) 

tf ~ 0.2µs 

@2SC3687 
Silicon Transistor 

Very High-Definition CRT Display Horizontal Deflec­

tion Output Applications 

e SANYO: T03PB package 

• Fast switching speed 

e WideASO 

• Vcso ~ 1500V, le= BA, Pc= 150W (Tc= 25°C) 

tf ~ 0.2µs 

@2SC3688 
Silicon Transistor 

Very High-Definition CRT Display Horizontal Deflec­

tion Output Applications 

• SANYO: T03PB package 

• Fast switching speed 

• WideASO 

• Vcso ~ 1500V, le= lOA, Pc= 150W (Tc= 25°C) 

tf ~ 0.2µs 

@2SC3705 
Silicon Transistor 

Printer Driver Applications 

e JEDEC: T0126 package 

• High DC current gain 

~ On-chip avalanche diode of 60 ±lOV connected across 

collector and base 

High inductive load handling capability 

VcEo ~ 50V, le= 1.2A, Pc= lOW (Tc= 25°C) 

fT = 180MHz (VcE = 5V, le= 1A) 

hFE = 4000 (VcE = 5V, le= lA) 
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~2SC3708 
Silicon Transistor 

Low Frequency, General-Purpose Amp Applications 

• JEDEC: T092 package 

• Adoption of FBET process 

• High breakdown voltage 

• VcEo ~ SOV, le= 500mA, Pc= 600mW 

fT = 120MHz (VcE = 10V, le= 10mA) 

hFE = 100- 560 (VcE = 5V, le= 50mA) 

@2SC3749 
Silicon Transistor 

High Voltage, High Speed Switching Applications 

e SANYO: T0220ML package 

• No insulator required for mounting 

• Reduced cost and man-hour 

• Plastic-covered heat sink facilitating high-density 

mounting 

• VcEo ~ 500V, le= 3A, Pc= 25W (Tc= 25°C) 

hFE ~ 8 (VcE = 5V, le= 1.5A) 

tf ~ 0.3µs 

@2SC3750 
Silicon Transistor 

High Voltage, High Speed Switching Applications 

e SANYO: T0220ML package 

• No insulator required for mounting 

• Reduced cost and man-hour 

• Plastic-covered heat sink facilitating high-density 

mounting 

• VcEo ~ 500V, le= 5A, Pc= 30W (Tc= 25°C) 

hFE ~ 8 (VcE =5V, le= 3A) 

tf ~ 0.3µs 

@2SC3751 
Silicon Transistor 

High Voltage, High Speed Switching Applications 

e SANYO: T0220ML package 

• No insulator required for mounting 

• Reduced cost and man-hour 

• Plastic-covered heat sink facilitating high-density 

mounting 

• VcEo ~ BOOV, le= 1.5A, Pc= 25W (Tc= 25°C) 

hFE ~ 8 (VcE = 5V, le= 0.1A) 

tf ~ 0.3µs 



©2SC3752 
Silicon Transistor 

High Voltage, High Speed Switching Applications 

e SANYO: T0220ML package 

• No insulator required for mounting 

• Reduced cost and man-hour 

• Plastic-covered heat sink facilitating high-density 

mounting 

• VcEO ~ 800V, le= 3A, Pc= 30W (Tc= 25°C) 

hFE ~ 8 (VcE = 5V, le= 0.2A) 

tf ~ 0.3µs 

©2SC3753 
Silicon Transistor 

High-Definition CRT Display Horizontal Deflec­

tion Output Applications 

e SANYO: T03PML package 

• No insulator required for mounting 

• Reduced cost and man-hour 

• Plastic-covered heat sink facilitating high-density 

mounting 

• Vcso~ 15oov,1c=5A,Pc=60W 

tf ~ 0.3µs 

©2SC3754 
Silicon Transistor 

High-Definition CRT Display Horizontal Deflection 

Output Applications 

• SANYO: T03PML package 

• No insulator required for mounting 

• Reduced cost and man-hour 

• Plastic-covered heat sink facilitating high-density 

mounting 

• On-chip damper diode 

• Vcso ~ 15oov, le= 6A, Pc= 5ow 

tf ~ 0.3µs 

©2SC3755 
Silicon Transistor 

High-Definition CRT Display Horizontal Deflection 

Output Applications 

• SANYO: T03PML package 

• No insulator required for mounting 

• Reduced cost and man-hour 

• Plastic-covered heat sink facilitating high-density 

mounting 

• Vcso ~ 15oov, le= 5A, Pc= 60W 

tf ~ 0.3µs 

©2SC3756 
Silicon Transistor 

High-Definition CRT Display Horizontal Deflection 

Output Applications 

• • SANYO: T03PML package 

• No insulator required for mounting 

• Reduced cost and man-hour 

• Plastic-covered heat sink facilitating high-density 

mounting 

• Vcso ~ 15oov, le= 6A, Pc= 60W, 

tf ~ 0.3µs 

©2SC3771 
Silicon Transistor 

High Frequency Amp Applications 

• SANYO: CP package 

• High power gain 

• Small noise figure 

• High cutoff frequency 

• VcEo ~ 20v, le= 30mA, Pc= 250mw, 

fT = 2.2GHz (VcE = 10V, le= 5mA) 

hFE = 40- 200 (VcE = 10V, lc = 5mA) 

©2SC3772 
Silicon Transistor 

Low Noise Amp, Wide Band Amp Applications 

• SANYO: CP package 

• Small noise figure 

• High power gain 

• High cutoff frequency 

• VcEO ~ 16V, le= 70mA, Pc= 250mW, 

fT = 3.0GHz (VcE = 10V, le= 10mA) 

hFE = 40 - 200 (VcE = 10V, le= 10mA) 

1041 



@2SC3773 
Silicon Transistor 

Low Noise Amp, Wide Band Amp Applications 

• SANYO: CP package 

• Small noise figure 

• High power gain 

• High cutoff frequency 

• VcEO ~ 16V, le= 50mA, Pc= 250mW, 

fT = 3.5GHz (VcE = 10V, le= 5mA) 

hFE = 40 - 200 (VcE = 10V, le= 5mA) 

@2SC3774 
Silicon Transistor 

Low Noise Amp, Wide Band Amp Applications 

• SANYO: CP package 

• Small noise figure 

• High power gain 

• High cutoff frequency 

• VcEO ~ 12V, le= 70mA, Pc= 250mW, 

fT = 5.0GHz (VcE = 10V, le= 20mA) 

hFE = 40 - 200 (VcE = 10V, le= 20mA) 

@2SC3775 
Silicon Transistor 

Low Noise Amp, Wide Band Amp Applications 

• SANYO: CP package 

• Small noise figure 

• High power gain 

• High cutoff frequency 

• VcED ~ 12V, le= 100mA, Pc= 250mW 

fT = 5.0GHz (VcE = 10V, le= 20mA) 

hFE = 40 - 200 (VcE = 10V, le= 20mA) 

@2SC3776 
Silicon Transistor 

Low Noise Amp, Wide Band Amp Applications 

• SANYO: T092 package 

• Small noise figure 

• High power gain 

High cutoff frequency 

VcEO ~ 16V, le= 70mA, Pc= 400mW, 

fT = 3.0GHz (VcE = 10V, le= 10mA) 

hFE = 40- 200 (VcE = 10V, le= 10mA) 
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@2SC3777 
Silicon Transistor 

Low Noise Amp, Wide Band Amp Applications 

e JEDEC: T092 package 

• Small noise figure 

• High power gain 

• High cutoff frequency 

• VcEo ~ 16V, le= 50mA, Pc= 400mW, 

fT = 3.5GHz (VcE = 10V, le= 5mA) 

hFE = 40 - 200 (VcE = 10V, le= 5mA) 

@2SC3778 
Silicon Transistor 

Low Noise Amp Applications 

• JEDEC: T092 package 

• Small ni:>ise figure 

• High power gain 

• High cutoff frequency 

• VcEo ~ 12V, le= 70mA, Pc= 500mW, 

fT = 5.0GHz (VcE = 10V, le= 20mA), 

hFE = 40 - 200 (VcE = 10V, le= 20mA) 

@2SC3779 
Silicon Transistor 

Low Noise Amp, Wide Band Amp Applications 

• JEDEC: T092 package 

• Small noise fugure 

• High power gain 

• High cutoff frequency 

• VcEo ~ 12v, le= 1oomA, Pc= 600mW, 

fT = 5.0GHz (VcE = 10V, le= 20mA), 

hFE = 40 - 200 (VcE = 10V, le= 20mA) 



@25C3784 
Silicon Transistor 

Driver Applications 

e JEDEC: TO 126 package 

• High DC current gain 

• Large current capacity and wide ASO 

• On-chip avalanche diode of 60 ±10V connected across 

collector and base 

• Uniformity in collector-to-base breakdown voltage due 

to adoption of precision impurity diffusion process 

• High inductive load handling capability 

• VcEo ~ 50V, le= 1.2A, Pc= 10W (Tc= 25°C), 

fT = 180MHz (VcE = 5V, le= 0.5A), 

hFE = 4000 (VcE = 5V, le= 0.5A) 

@25C3785 
Silicon Transistor 

Driver Applications 

• JEDEC: T0126 package 

• High DC current gain 

• Large current capacity and wide ASO 

• On-chip avalanche diode of 60 ± 1 OV connected across 

collector and base 

• Uniformity in collector-to-base breakdown voltage due 

to adoption of precision impurity diffusion process 

• High inductive load handling capability 

• VcEo ~ 50V, lc = 2A, Pc= 10W (Tc= 25°C), 

fT = 180MHz (VcE = 5V, le= 1A), 

hFE = 4000 (VcE = 5V, le= 1A) 

@2SC3786 
Silicon Transistor 

High Speed Driver Applications 

• JEDEC: T0126 package 

• High DC current gain 

• Large current capacity and wide ASO 

• On-chip avalanche diode of 60 ±10V connected across 

collector and base 

• Uniformity in collector-to-base breakdown voltage due 

to adoption of precision impurity diffusion process 

• High inductive load handling capability 

• VcEo ~ 50V, le= 3A, Pc= 10W (Tc= 25°C), 

fT = 180MHz (VcE = 5V, le= 1.5V), 

hFE = 4000 (VcE = 5V, le= 1.5A) 

@25C3792 
Silicon Transistor 

Low Frequency Amp Applications 

e JEDEC: T092 package 

• Highly resistant to surge voltage because of high 

VEBo 

• WideASO 

• VcEo ~ 2ov, le= 300mA, le= 500mW 

~2501620 
Silicon Transistor 

1.5V, 3V Strobe Applications 

• SANYO: PCP package 

• Less power dissipation because of low VcE (sat)• 

permitting more flashes of light to be emitted 

• Large current capacity and highly resistant to 

breakdown 

• Excellent linearity of hFE from low current to high 

current 

• Very small size making it easy. to provide high-density, 

small-sized hybrid !C's 

• VcEo~ 10V,lc=3A,Pc=500mW, 

fT = 200MHz (VcE = 10V, le= 50mA), 

hFE = 210 (VcE = 2V, le= 3A) 

~2501627 
Silicon Transistor 

Driver Applications 

• SANYO: "PCP package 

• High DC current gain 

• High current 

• VcEo ~ 25V, le= 2A, Pc= 1.5W 

©2501648 
Silicon Transistor 

Switching Applications 

e SANYO: CP package 

• On-chip bias resistance 

• VcEo ~ 15V, le= 30mA, Pc= 2oomw, 
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@2SK536 
Silicon Enhancement MOS FET 

Analog Switch Applicatit1ns 

• SANYO: CP package 

• High lyfsl 

• Enhancement type 

• Small ON-resistance 

• VGs = ±12V, lo= 100mA, Po= 200mW 

@2SK595 
Silicon N Channel FET 

Capacitor Microphone App!icatons 

• SANYO: CP package 

• Good transient characteristic 

• VGDO ~ 20V, lo= 10mA, Po= 100mW 

@2SK596 
Silicon N Channel FET 

Capacitor Microphone 

• SANYO: SP package 

• Good transient characteristic 

• VGDO ~ 20V, lo= 10mA, Po= 100mW 
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@2SK597 
Silicon N Channel FET 

Capacitor Microphone Applications 

• SANYO: DP package 

• Good transient characteristic 

• VGoo ~ 2ov, lo= 10mA, Po= 1oomw 

@3SK167 
GaAs Dual Gate MES FET 

VHF Amp, Mixer Applications 

• SANYO: CP4 package 

• Low loss and high gm 

• Very low noise (f = SOOMHz, 1.2d8) 

• High voltage gain 

• Vos= 12V. lo= 90mA, Po= 2oomw 

@3SK168 
GaAs Dual Gate MES FET 

UHF Amp, Mixer Applications 

• SANYO: DP4 package 

• Low I DSS and high gm . 

• Very low noise 

• High voltage gain 

• Vos= 12v, lo= 90mA, Po"' 2oomw 
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