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ROHM has complete confidence in the reliability and precision of the
application circuits and other components described herein, which will
add special capabilities and performance to products incorporating
them. However, this company disclaims all liability whatsoever with re-
spect to problems arising from the use of its circuits and other compo-
nents as well as in connection with industrial property rights. Moreov-
er, ROHM reserves the right to modify its circuits and other compo-
nents without notice for the purposes of improvement and so forth.
Current specifications in effect as of March 1, 1990.
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BU2907F

BU2908F

BU2QTT -veereeererrmemseetmemmiinneeetttitieaiaeeeeranainnnnes
BU4001B

BU4001BF

BUAQTIB ++ceerrermerseerrmmmmmmneentttiiiiearieeeeearninis
BU4011BF

BU4011BL :

BU4Q13B -+ oee+- eeerreterterettutaeetsttensrsenarenaburanes
BU4013BF

BU401 SB ...........................................................
BU4015BF

BUAQTBB +-+-vvvrveereereeeees

BU4Q2IB ---vvveeereeeeeeees

BU4021BF

BUAQ28E -+ ++cereressseeremmmmnnmreetretieuniineeeererniiniaens
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BUAOBEBL:++++crevveverreeermmmmmnereeereremmmmmiineeereennans 279
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BUBB(4 «+vveevvrrsrernnrermnnsentieeetiiie ittt
BUSB32X Seri@g r--rterrrrrerrerrereesrrarsateitiiiitiiiiii. 535
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BUB8320AF--*
BU8321 -+
BUBB2 Feerreeeerrnserrmensemtunitiiiitiiiieieiiiieeiaii e,

BU8322 .............................................................
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BU8323F
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E/VUSYY Ic MAE—BX

E/UDYY Ic ﬂﬁ--%ﬁ/MonOlifhic ICs Summary

‘@;RLAIC/Standard ICs

#* X7 7 /Operational Amplifiers

Package
Type Functions Features Page
. W R | wFHR
g:;ggﬁsmzsw O—NT—F2T7NFARTLT '/Ds"':;MF 8 J5L Rer R, BEEEE 81
BA10358/BA10358F/ | _ . _ . DIP/MF HEEREEHEN3~32V EEV
BA10358N A=NI=FaT7NERT>T | qp 8 | Rmsses 1T ANTL T ETBEN 55 8
BA4558/BA4558F/ o= o DIP/MF AFAAS58 8 A TANRT L T EEHMEN % B
BA4558N O—/AXF2T7NART T /SIP 8 89
- = o . BA4558ICERR ZMABHABR E L, BERBS
BA4560/BA4560F/ .?.x')l L—bhF270F~<T | DIP/MF 8 | MbEL, NEMSE0R 1 TANTL T LI | 95
BA4560N >7 /SIP 5%
BA15532/BA15532F/ - e DIP/MF -
BA15532N O—JAXTFaT7NART LT /SIP 8 | ERMT, LEE, SHN 99
BA15218/BA15218F/ | O—/ 41 A&A ) 2 —L — b5 1 | DIP/MF 8 BH#E, LHE, SHEERSEEEI 2~ 103
BA15218N TIANRT LT /SIP T16VELRW
BA6110 SEFEA~TLTS SIP 9 | BEXRTEHS, HHANy 77H& 107
PO BMFEREEHMENI~36VELL
BA10324/BA10324F | 77w KA~RTL T DIP/MF | 14 AH324% 1 TART T & BN 55 114
' . BAY2-L— b, EHE, E4E, FE, 28
BA14741/BA14741F | 77y KA~RTL T DIP/MF | 14 A BEBEN T 11§
a2 /\L—4 /Comparator
Package
Type Functions Features Page
B R | WTFE
BFEETESE P LV (B1ER2~36V, 2BF
gﬁ:ggggasmosesw FaFNaAriL—4 ?S'.":MF 8 | £1~=%18V) 120
A-=FaL72HNTHSD
EMEFEFEEEFHE S LV (B1ER3~36V, 2BF
BA10339/BA10339F | 77y KO /L —4 DIP/MF | 14 | +15~+18V) 123
F=7>aL V4N THB
EEEEE Voltage Regulators
Package
Type Functions Features Page
¥ ® | wFHR
c ~ ANEESEED L
BA704 WRFLF¥2L—5(265V) TO-92 3 | A PBETECH LT HATEA D 126
. g ADBEHEEI LRV
BA707 SWFLF¥aL—%(33V) T0-92 8 | ANBEZT®IH LT HDEERF DL 126
BA714 3FFL X 2L —4%(3.3V) FTR 3 | LCDHICRE, BUER, 200 A(Typ:) ED AV | 130
- T T e -
BA6722 iz:; rjswz b¥alb—s+ SIPU 10 | 1o Max=80mAX2, PNP 5P Power SW 132
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£/ 1<y 7 1IC/Monolithic ICs

E/YTy7ICHRE—BEER

My F I ¥ a1l —4/Switching Regulators

Package
Type Functions Features Page
¥ K | wmFH ‘
VTRAEESV, OVICRE
BA6122A/BA6122AF | 2tHHhRX A v F> L ¥ 1L —% | LF/MF 16 N —t—THEEIC LY, 1RBEGBV)OABHT | 136
&3
DC-DCI > /N—%2BX 1 v F > | DIP/MF 279 TPy T, A7y T2, A2IN=F ¢
BASTO0A/BASTOOAF | 5 x 1L —5 " | os gromnBEE@szErTES | Y
DC-DCaAN—2BXA1yF> BA9700A/BA9700AF 4 Y X 2 —& T3 AL —T
BA9701/BA9701F LAl —4 DIP/MF 8 BIC 148
6OEME =ZAEREONROBEBBENFS
BA6149LS 6HHXIyFLIL¥ab—% [LS 22 ¢ RETHD 152
INT—t—THEEICE Y, 18 (5V) DAHAD
T3
2147 /Times
Package
Type Functions Features Page
B R | mFH
BA222 CRZ21~ SIP 7 TA7ORL SHEEMOZ 1 3 THREHNMIRE 156
BAZZ3 CRE1~ Sip 8 BHERIZ20mMADERIPEBS NS 162
BU2302/BU2302F CRZ 1~ (Vpp=18~30~ DIP/ME 8 SET Wi FL NILEE “L” T REST, “H” T 168
6.0V) SET
YrBU2305/BU2305F | CRZ 1~ (Vpp=1.8~6.0V) DIP/MF 8 SET¥F “L” TRA~+> 172
AEVI YT MUHRATTHY, AHHHER
BA225F CRa 1% DIP/MF 8 PAE, HEFERI/1EELY0.75mA(Typ.) &4 | 180
B
MTUIYIMIHRATTHY, AHWHEE
BA226F CRZ1~ DIP/MF 8 PAE, HEERI1EELY0.75mA(Typ.) & | 180
rw
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kY

~
~

v/

v IC BB—BER

CMOSAARIERIRIC BU74HCZ ') — X /CMOS General Purpose Logic IC BU74HC Series .

Package
Type Item -Functions Features Page
¥ R | wFE
BU74HCO0/F 77 v K2AF7INANDY — b DIP./MF | 14 188
BU74HCO02/F 9777y K2AHNORY — b DIP/MF | 14 191
BU74HCO8/F 77y F2A7IANDY — b DIP/MF 14 194
BU74HC14/F AYTAYLIy FRUSH DIP/MF | 14 197
BU74HC32/F | #—k 97y K2AHORY — k DIP/MF | 14 200
BU74HC86/F 77y K2ANI T AT NS TORY — b DIP/MF | 14 203
o K S, 03 U $f —
BU74HC132/F 2'7 7 F2AN Y23y b RUBARNANDT — | pp e |4y 206
 BU74HC266/F 77y K2ANI Y 27 1LY FTNORS — b DIP/MF | 14 209
BU74HC373/F | 5w ¥ ?\,Z;;LDQ{77"*(317_ b2 Dip/mE | 20 | 212
BU74HC73/F FaTWI-KZUy 770y F(Uty +E) | DIP/MF | 14 216
== 1 . W, w 1
BU74HCT4/F FaTADERAT Ty T 70y F(y bY DIB/ME | 14 219
.y M)
BU74HC76/F JYyy770ay7 fé;””'m Vo778 7y MUY pve | 16 222
Ay IADEAT Iy T IOy T EEBENTHS
BU74HC174/F (BRI Ov 5, Uty M) DIF/MF | 16 | gyemm@m rro~6v | 220
EBW
BU74HC374/F A7 8ADRATTY v TI0 T DIP/MF | 20 | ABTrE—41X#5| 208
(BRAF—=F/ A IN—4) 20
BU74HC157/F 97y R2ABF—2EL72TALFTLIY |DIP/MF | 16 |&77>FIhTH3 | 232
A suLr s, — i v LS-TTLIOA D Z B ——
BUTAHCIS8/F | <nF 7L oy | 277 FRANT =L LIS FTLIY | DIP/MF | 16 |ggcxs 235
| (rn=42HAh) EETH D
BU74HC138/F | _ 4 10f 8FA—4INFTL I DIP/MF | 16 238
BU74HC139/F FaTM of 4FA—ETNFTLIH DIP/MF | 16 241
BU74HC04/F Ay TR IN=4 DIP/MF | 14 244
BU74HCU04/F AYTRATUIRy TP 2N—4 DIP/MF | 14 247
BU74HC240/F ,’r\)'] INALN=2@BAT= T KT bome | 20 250
BU74HC241/F ;:‘327/4/ i??)b‘f‘//\—?(sxi—h?‘r‘/ K31 DIP/ME | 20 253
BU74HC244/F /7{)7 BNALN=F@BAT =TI ETT  pomE | 20 256
BU74HC365/F ANYTRI A= (3XF— ) DIP/MF | 16 259
BU74HC366/F AYIZLLIS=R(3ZF—}) DIP/MF | 16 262
BU74HC367/F ANy TR IR—B(3RF— }) DIP/ME | 16 265
BU74HC368/F Ay TZRLIS—2(3XF—}) DIP/MF | 16 268
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EF/USyICHBA—EEX

CMOS;fLAzRIEIC BU4000B> |J — X /CMOS General Purpose Logic IC BU4000B Series

Package
Type Item Functions Features Page
® K| EFER

BU4016B 97y R7PFOTRA v F DIP 14 274
BU4066B/BF/BL 77y R7FOTRL v F DIP/MF/LF | 14/14/16 279
BU4051B/BF 8ch7FRJIYILFTLIH DIP/MF | 16 283
BU4052B/BF F 1T NAach7FOATINF LI DIP/MF | 16 287
BU4053B/BF MY TN2ch7FOTINFTL I DIP/MF | 16 291
BU4551B/BF TFATZRAvF | 7Ty Kch7FOTwNFTLIH DIP/MF | 16 295
BU4001B/BF 77 v K2AHNORY — b DIP/MF | 14 299
BU4011B/BF/BL 77y R2AFINANDY — b DIP/MF/LF | 14/14/16 302
BU4030B/BF 979 KT XN TORY — b DIP/MF 14 305
BU4070B/BF 979 KLY XN FORTF— b DIP/MF 14 305
BU4081B/BF 77 R2ABANDH — b DIP/MF | 14 308
BU4093B/BF 779 K2AHANANDY 23 v b RUH DIP/MF | 14 311
BU4069UB/UBF PR ANy TR LIN—4 DIP/MF | 14 |{EHBEHTHS 314

7~ _ < EFEREE&HENS [
BU4503B/BF ANy T AXZAF— KNy TT DIP/MF 16 ~16VE L 317
BU4584B/BF ANy TR aIy brUAH DIP/MF | 14 |AhAE—Z2ZD | 329

— 1A —

BU4013B/BF 7Yy 770y 7| FaTFADIYy T 70y S DIP/MF | 14 | =5 7e 1 c53 | 324
BU4015B/BF FATINAE Y BT 1y I YT RLTY X4 |DIP/MF | 16 |L-TTL2 A 71, LS-| 309

_ ‘ - - TTLIA L & BERE —
BU4021B/BF DI BRULIRR | BRATF—VRAF 4y I YT RLIRE DIP/MF | 16 | ¢x3 331
BU4094B/BF 8ATF—V VI NAMTPLIYAZR(BAT— ) | DIP/MF | 16 335
BU4528B/BF FaTIWNEIINF DIP/MF | 16 339

— ¥/ YAF - — —
BU4538B TFaT7NEREE/ 2ILF DIP/MF | 16 343
BU4028B Fa—-4 BCD toF v/ Fa1—4 DIP/MF 16 347
BU4042B FuF Iy KFuF DIP/MF | 16 351
ROHM 15
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@ FEXHIRAIC/ICs for Industrial Equipment

K3 4\ /Drivers
' Package
Type Functions . gﬁ%ﬁ Features Page
7
s e E—8 X by THEDT L —FHEEERR
BA6208 AEEE—4 K54 SIP 9 | £—2% K51 TBRAI0MAT 5 5 355
: NP E—22R by THOT L —F R
BA6218 RIMEE—4 KT 18 SIP S | mFHATEmEE 858
e s e IND — E-2KSATRNT—- 3>V R2RE
BA6109 REA Skt sIP 0 s %2y 7BOTL— $48EERR 0.8A88 | 0
B
- o - t-% F‘%f?’ﬁﬁ/\"'?_—ha‘/iijWﬁ
BA6209 AMEE—42 K540 sip 10 [ E—2Z by THOTL — S H8EERE 363
1.6ABRED :
. o 14— E-ZRSATANT -T2 TR ENE
BA6219B AERE— 42 K5 AN sip 10 | E—2A by TBEOTL — R 369
2.2AER &)
1t — E-2FSATANT -5 IREAB
BA6222 AHEE-2 KT 1N sip 10 | E—2Z by TBEO T L — FEBEENE 372
220808 I hO—IWAHT L THE
1t — E-42RSATRNT -S> IRALAE
BA6229 T -2 K51\ sip 10 | IE%k, ¥E, JL—%, BLOAEEOFENS T | 376
%5 1.2AERE)
E—2FSATRANRT—FFL Y RALARK
BAG6418N AHEEE—2 KA SIP 9 | IE&, ¥k, JL—%, ELo4aEREOHEN T | 378
%% 0.7A3H
AWEE—2 K5 (/N (2EEA | /87— E-EFIATRINT— 5> V22 208AE | |,
BAG238A ) , sip 0 | aansE— kamAnY v 1658 %8z
AWEE—2 K51/ (2E8A | /37— -2 FIATRINT— 5> T2 22EBAR,
BAG6239A ) sIP 10 | sAnsE= FMMADY v 5 1.2888 382
: cx e =gt AR E-Z RKSATRNT— 52T X2 2BHRAE
BA6246/BA6246N 2chR[HEHE—2 KF /N spsip | 10 | aAH6E - FEHBAL S 7 1.0AEE) 389
a4 oD NG — E-2 RS TRINT— b5V 2 22EBARK
BA6247/BA6247N 2chA[fiEEE— 2 K5 (/X srsip | 19 | aA 6T~ FEBAR Y 57 1.0ABEE) 389
‘ tge s e N — E-4 RKSATRINT— b5 T2 2 2EBRE
BA6249/BA6249N 2chi[EEE— 2 K5 1\ spsip | 10 | aAH6E— REHBAC S v 1.0ASRED 389
BA6259N 2chA[PERE— % KT/ SIP 10 I””f"”'ﬁa 7= T2 IRAZAEG 395
OMax. =70mA
BA6402F APEFE—2T U KT MF 8 f”‘"f_@m 19— b3 T 2RI 399
. OMax.=70mA
BA6412 HBFHE-—FTYKFTAN DIP 8 ‘77"’_?_"”% TR IF L IR 399
OMax.=70mA
o e e TP E—2B INT— N5 TR
BAG6404/BAB404F HBEFE—2TY KSAN DIP/MF 8 | GammEsA loMax =70MA 403
[ = e TrrE—2E INT7- 5T
BA6406/BA6406F HFRE—FTURFAN DIP/MF | 8 | s smmsatt loma =70mA 0w & ety | 40
Hit
19— REFARDE—Z FF1/N YZTREO L
BA6411 2fBDDE—% RS 1/ SIP 12 | ALy FL T/ 14D EN K—LFEFER| 410
BAEEERTE  Edint]i 2 R
e e SEIRRAY THB 400mA K5 1 JTalEE
BA612 S5ch K514\ DIP 14| VoS, LSIEERTE 3 416
= o) 6EIFEAVY THS 100mAKF 1 JTaJgE
BA614 6ch K518 DIP 14 MOS, LSIE BT % 3 420
BA12001 TehEMEARER KF 1/ DIP 16 | 7THIEAY THB 500mA RS 1 JHlgE 423
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E/ YTy ICHB—EE

Package
Type Functions Features Page
2 R | T
BA12002 TehSMEXRER K5 1 /3 DIP 16 | 7EIEEAVY THD 500mA KT 1 JTHIEE 423
BA12003 7ehBMEAER KF 1 /X DIP 16 | 7HEAY TH3 500mA KRS 1 JTaI4E 423
BA12004 7chEMEKRER KT 118 DIP 16 | 7EIBBAY TH3 500mA K5 1 JaI4E 423
e e 7EFEAY TH B, 100mA KRS 1 JaJaE
BA618 LEDKZ 1 /N DIP L g 429
8E W NI UTIALINSLILT VI MLTRARE EEREE500kHZ
BAB23 I A0 DIP 16 | 2 smhmersy, oU— EEELE aa
c s . 7 bL I ZAZNE B A K K 500kHz
BAB29 %EF’F"_’{?\7’”/"7 VAT bip 18 | 300mA K5 1 JaTEE 447
7 2N F, A hO—-THFMAHE
e BEIEEAY THB 400mA(Max.) EAERTH 5
BA6212 8chKEHR KT 1/\ DIP 20 A b= TR & 454
sk o= oy BEIEAY TH3 100mA KF 1 JaEJAE
BAB64 BCh X &Bif K5 /N DIP 14| Mos, LSIC BT 5 457
o= e 2 hA—-THFHFOVTNS
BA6256 6chAEM K5 1 /\ DIP 16 AHBHAS w A(Typ) ED 5 461
s e ANEE3RY, ANMHE24V FHMEF K51
BA6257 7chKER KS 1N DIP 16 1 5m s S kot 464
BA6139L 7ChFLEI K5 1 /% LF 16 |BEBEAV SHIHERICSIBBHERER |
HICXETE B
BA6155CH-2W L X A yIN - | Y23y bPNUHERAR SBETHD 469
BA6250/BA6250F 7chKS 4N DIP/MF 16 | HAME28V(Max.) HHEFE20mA(Max.) 472
- . HATHE28V(Max.) HHEF20mA(Max.)
BA6251/BA6251F 7ch K5 4N DIP/MF | 16 P ESFIBE 170 3V(Typ.) & 472
€t hAZIRAL B =T =R | Va2 e hOZT IO 2 — T 1 —XICDEL
BAB590S AIC g0 | P | mEeET~RTAR 474

LE DM, F5IZXET LA (TA54, TAS7, TA76, TA78, TAG0, TA61, TA64) bZABL TV ET (IA-L'0F-2T v 7] (F4 X7 ) — bR %
BTV

A/D, D/A/x—% /A/D and D/A Coverters

Package
Type Functions - Features Page
¥ R |wFH
o LR e EhULT25us(Typ ) BREBERE V=7Y
BA9101 &y MERLMBA/DI /A= | np 22 |F4IC& W (STD, B, S)AYU— 27— Rl | 482
BA9101B/BA9101S 2
hThs :
BA9201/BA9201F 8y F5 vy FAD/AI /=% | DIP/MF | 18/28 | BH#ER, Aﬁ?—&'iv?‘l’?ﬁ RER 486
BA92{1F :?_t; PERBEABMD/ATL | 29 ﬁ;ﬁﬁﬁﬂﬁ EECHSD LU J250ns 490
v 126y bE/ FZUTAREE EETHS
BA9221/BA9221F 12Ew FD/AT 2 IN—4 DIP/MF | 20/22 + k1) > 5 250ns(Typ.) 496
ROHM 17



£/ )< v 7 1C,/Monolithic ICs

CE/VIyTICHRE—EEX

WER
Package
Type Functions Features Page
B K | mFE
BA1602L FM® > %2 —COM LF 18 |PLLAREHAL TV REHEEHRIEETH S | 501
BA4112 SBIEHERAKEEBFM-IFY X7 A DIP 16 | FMG@EREBIF7 > 7+ ERE, A7V FfE | 507
N o= FMBEHAIF7 > 7+HRERE X7 F,
BA4113 BIEMAREEFM-IF X7 4 | DIP 18 | smrME 510
BA4114 B EREEFM-IF S X5 A DIP 16 g?;gipf‘ﬁb\‘ifﬁﬁ Vec=18~7.0V 44138 512
P un .
BA3414L BE#A~T1IT7T LF 16 | EREYR/AR YVIvaTVT7T 514
#5788k~ Special Applications
Package
Type Functions Features Page
¥ R | WFER
: NN 2=V ohl, 6BOF v 1 LAZHE
BU2911 K7 &>RF ¢4 4 DIP B avE LAR-DL D ay MRIRATEE 525
@ OAf#ZRAIC
E:E{#Phones
Package
Type Functions Features Page
F R | WFE
1F9FICh—2, NLATEATIERBELT
BYEERONBENTEDS 1THOU 1V
BU8304 k=2« IWREALTS DIP 24 | LTEEE WS VIXEYRERICEYIINY T | 531
TyTEBIENTEE KR-—XAHalgE BEWR
BBICHIEL TV D
k=2« IXIWRALIN— MY ST Tv17%£667% B |1Fvy TIZ b=, I
BU8320A/BU8320AF 5 DIP/MF | 28 - NREGA TS & Mk
e o Z 16¥120BDL /¥— kY
Buss21/BugaziF | L7 T IVAVITRUIAT  hio e | g g;”,,i%’;}%"*&ﬁ% AEURE(TS 8 F
Z i 44 Y ILTETRE) 535
=2« IXWALIS— DU ST TL1%£60% 74 |BHEESEHBAHEWV
BU8322/BU8322F 5 DIP/MF | 28 |, ) HE (1.5~5.5V)
k=2 e ILRLIS— R ST 7Ty AT R | e BERE A
- - 7 EH(0.1uA Typ.
BU8323/BU8323F 5 DIP/MF | 28 | &  Ax S hm FHR(01uATyp.)
BA6566/BAB566F AE=Fxy bhT—7 DIP/MF | 18 | BifFE#&EB5~125mA 558
INT) —
BAB566FP AE=Fxy bT7—=7 Palr| 24 | RKEAREME THHEHERAMIUTARE 558
7 MF R
BAB567K AE-F Ry bT—7 QFP 44 | BEZEEHEERT BMFERHEES~135mA 566
BA8210N ZE-Fxy bT—=7 SIP 10 | SWFH40%, SHTEBSR30%HIE 571
R s . N RTV=F>OXEBRENF v TTHRT
BA6571A/BABS7T1AF | /N> K7 —Fk> 7Ot v4 DIP/MF | 28 &3 <AUTFoT, 2y hT— 7 EBNE 576
BA8205/BA8205F Y] DIP/MF 8 | &E #xmk4v SHASE 581
o PLLAR AL TW3.
BA1604 f=>Fa—-4 DIP 8 HHIXT — k5o 5 2 % 585
- - N=TF 1Ty 7 ZAHIBFSKEF L
BA1610 FSKYZT7EF L DIP 20 EE BB 514V E L 590

18



£/ Y <y %1C,/Monolithic ICs E/ YTy ICHR—EBE

Package
Type Functions Features Page
® R |wFH
- REEIL rO—LEDY Y T RE
BU2906F FERREE MF L R, JUAY)  3VE 592
- ®BygsaL rO-LBOY Y THE
£: Xr.
BU2907F TERREE MF 18 2200 18AN  avE 599
. KfPEIL rO-LEAOY Y I AR
BU2908F BEAREE MF 18 |32 JU1AY  3VE 606
FDD
Package
Type Functions Features Page
¥ K | WmFE
SVE—ZREETHS Y- FEER, 4 ~EK,
s . A bA-AAYYIAR V- KF-20OHNE
BAG580DK FODAY — K71 +7>F QFP M OTTLLALTHS MERBIHIGLTVS 3,355 °°°
1 > FFDDIC A RS TRE
BAGSSTK FODEY — K51 k727 QFP 4 | SVE—ERE svivERICHS V- FEE, S

/ rEK, I bO-1OYyTRE V- KF—
ZOHEHRBTTLLALTSH S BEZRICHIELT| 622
BA6588K FODAY— K51 b7 7 QFP 44 | \D 3,35 51 FFDDICHIGAIAE /YT—t—
JTHEE 1M/2M

SVE—EBEETHS FDDIL FOA—-NIZLEL

BU9500K FODAIL hO-3 QFp 64 | HBEE1Fy I THRTES 3, 3551 FFDDIC | 638
MICATRE
3 —a K1 | Ng=3 cos .
BAG4TOFP FDDRE™ FARSHE -5 K74 Voove | 24 |35TZFFODA FUSLY-HkR 661
FDDAE> KAMSMEE—5 K5 [ 17-91 351> FFDDA 7V 24— KRB /87—
BAG4TIFP Py o | 240 | 25 666
‘ FDDAE> KLRSAE—4 K5 | 17-91 351> FFDDA 7V 24— KKE /X7 —
BABAT2FP 13 L R R 666
FDDZE> FILVASHEE—-2 K5 | N7-Va 351> FFDDA FIURILY—FKAE /NT7—
BAG473FP e oo | 24 12054 666
BA6480K FDDAIE—4% K5 1/% QFp ag | RONLARELPLE-SET AR XTIV 7p

E7F 9 N —t—Tf

RONM 19



£/ Y <% 1C,/Monolithic ICs E/VOy7ICHR—BER

© CMOSs*— k7L 1 ,/CMOS Gate Aray O : B3%h/Under Development
& & BU1200> Y — X BU1200LY Y~ X
B B BU1205| BU1206 | BU1201 | BU1202| BU1203| BU1204 | BU1205L | BU1206L | BU1201L | BU1202L | BU1203L | BU1204L
fﬁ g;;,f{ h) | 196 288 460 793 | 1548 | 3025 | 156 288 460 793 | 1548 | 3025
W A7y KR | 24 32 40 52 72 100 24 | 32 40 52 72 100
# AHBELE 22 | 30 38 50 70 98 22 30 38 50 70 98
" EREE 5VHi— 3vii—
ERERE (BT - 1) 3ns Typ.(Fo=3 9B #RKR/=3mm) 6ns Typ.(Fo=3 F5EC4RK I=3mm)
| AdALA CMOS/TTL CMOS
ey 50MHz 25MHz
sIP 10 ® [ ]
14 [ ] [ ]
16 ® [ ]
18 ® ® [ ] [ ]
DIP 20 [ ] [
24 ® ® { [ J . [ { e ®
28 ® e { L [ ] [ ] ® o
e 40 ° [ ] [ ] [ ] ® { (] [ ]
v 18 ® ® ® (
P 22 ® [ ] (] ®
|| alrr | 24 ® ® _ ® ®
| DIP 30 o o o ( J [ J ([
. 32 o [ ] [ ] [ ] [ ] [
j 42 ® [ ] ® ® [ [ ] ° ®
E3 32 ® ® ® o () ®
o 44 . ® [ o [ ] [ [ ]
QFP 64 [ (] [ ] [ ] [ o
80 ¢} O @} (©]
100 e} (@)
18 [ ‘ ®
MF 20 ® [
28 o ( [ ] ® e (] ® °
40 ® ® ® ° [ ] [ ]
Page 678 : 678

%Vpp, GNDEEFRUNCEHTFIE, Ny sr—SICd-oTIEShTWET, £/, AT TIURICEALTREHE TEMVEbE LS, &s, RHTY
1ot 82—, RERFYF A 122 -RUEXARK(USA)ICEE £ LT, ASICORE, RKIYR— b EF-THEVETOT, €OITHACEEIW,

20 ROHM



£/ Y v % I1C,/Monolithic ICs E/UTv7ICRE—EBEX

@ 1F¥v ¥4 /032 a1—4,/1-Chip Microcomputers

4Ey MFyTrSvsyQ0arEa1—4>)-X OFNIL B
7 A s | BE | HR | 5oy
. LA ROM | RAM ” 289y EE | Th | (SDIP=
S0 — . AN W
YU=Z| LB (Bit) | (Bit) AHARR | SBE (ﬂ#F:‘i) Tvo. | Typ. | 2> BMELEY-L | & # | Page
2 HS/ () [(mA)| ZDIP)
[RDS BU-2] | VEa(32
640 X lﬂf4 . o :F/\¥~y7 *-)R
BU2403AL g |16%4 HH=8 40 2 |60 3 0.3 | MF18 1BU2495 | ¥+ UTPH| 693
AEHRHA=1 TNK— K| 8RR
: EV2403C
[RDS-BU1)
[RDS-BU2]
BU2405/ AiH=8 INFy T,
BU2405L Hh=2 42 2 DIP16 -Bu2ag7 | P ?g:
INKE— K
15%| 5 0.8 : EV2405B
214 B12X
Y &[5 1exe Ggm g 0/3 [RDS-BU1]
alwy AHAH=1 ’ ’ [RDS-BU2]
BU2408/ | > | bk Ah=4 INFy T, 705
BU2408AL | #° | —~ Hh=6 40 MF18 -Bu2age | H 709
[ KXERHE =1 INK-K
[ : EV2408B
8 E [RDS-BU1]
; RDS-BU2]
BU2400/ |M | M _ 1.5%| 5 1.0 ! 2
o 01|52 leaxa Q;J;;; 8| 3 | /| /| / |DPao I‘é:fz;s/;sj nom | e
BU2400L | S | C 6.0%| 3 0.5 CEISTR
s I/NFK—FR
N : EV2400B
AiHh=4 11'413?;332)7 :f)]m\/(m
8 1024 Ah=4 %1 .
U2418L X8 |32%4 mhH=g 43 3 |60 3 0.3 | MF22 1BU2494 | ¥+ UTHR| 721
KR =1 I /NK— K| E85RE
I EV2418B
Aih=4
) 1024 [84%4 ég: [J???-:L'{’Qg’ ig‘oyntnAéD
BU2421 xg | 8%3| LEDHD 38 3 [15%| 5 10 | SDIP32 | 1BU2493 | Ao’ | 726
(LED) SEG=28 INK—-F 4
comM=3 : EV2421
7HaJAh=4
AHh=8
128 X| KBt H=1 e
@} 2048| 4 | LEDAHA xa
BU24201 w4 | 8x3 | SEG=8 100 | 8 10 5 | 75 |SDIP32 15 731
_ 8Ey MA/D
(LED)| COM=3
7T AN=4 XACHAR
4 AHB=10 JEIL
5 128 X| AHh=8 Fer75 | (80%
L [4096| 4 | AEFHH=1 6.0*" o 4-%y4 | —)A
BU24407L _| X8 |28X4| LCDAHA 100 8 lqgawe| 3 10 | QFPe4 I3.lL-4 |LCD(28 735
ﬁ (LCD)| SEG=28 oK —F | X4)
M COM=4 CPUK— K | XIS
& AHih=8 Fity TH- K
s Af=4 At/H
0 ‘11 4096 bsix KEREH=7 | 0% LCD (24 X
BU24404 21°%8 l2axa Lcnﬁ__ﬁtﬂjn 100 8 | g3xs| 5 7.5 | QFP64 413455 739
(em) S A
7FaOdAh=4

EITEEE L 70y TERBFROETHE, %1=1MHz X2=15MHz ¥3=2MHz X4=4MHz X5=6MHz ¥6=32.768kMHz
[RDS-BU1] 7€> 735, #7€>T5, ¥3ab—%, 70—F+—4%, PROMT7 vy 7/49>0—4

RONM 21



£/ U< v % I1C,/Monolithic ICs E/ Vv ICHE—EBX

[RDS-BU2] (7+&>7F, ¥Iab—%, PROM7 vy 7/4>0—-4
EF(BARXEEY — W (RDS-BU1, RDS-BU2TNNY 1 —I 3> F v T+ K= F, 1% —F9 hII2L—2%)ICBALTRBBVEDE LY,
QBHEEE DA T aiBE(TNT v 7, TNEILE) FHAEETT, FMAEBRAVEDECEIY,
(3)RAMICS(F I v 7 X)I$ROHM Advanced Microcontroller System®DBST ¢, S-RAMICSIZ Small Size RAMICSOBE TT,
ZDY AT LISEMRELCPUT T £hiC, ROM, RAM, PIO, SIO, TIMER, LCD/FLKZ 4 /%, A/DAXN—2%DOREIMEELEEE, REEN—- K17
EERRICHARTES VYATALATY, £, BARIEREIISWTY
CBFATIVRN=FELFAITSVELT, 12Dy =T TENEHTRETE S,
cZDN=FENFAT5YEPCR— FLEICEBLINY 1 -T2 K- FEEBIENTES,
CINY2-IYa R-FEFALTIIaL—Ya HFTES, (RBIEDRIINRIEE)
CINY2-Toa R FESH—F Yy I IaL—2DKRAMBHETEIIEIIN VI NI THREBREY TEH1 5,
VI MIITRBEETNAARREEAETLCED SN ZOT, BHETE -7y NTFNRNIAPAFTES,
%, BLAOBRYPHNET,
@FEBFHFI> 82—, ERFF1> 22— RUEXARK(USA)ICHZE LT, 1702 E1—20BE, FlivR—N, VI I 7RREODI—
P—HR—- b EFT->THENETOT, FOITFALLEE Y,
FHMIC OV TRBHVEDE LA,

'

® X E1 IC/Memory ICs

EEPROM
® E| B R \|7T7EARHEYCIIRREERSE] ERERMax (mA)
& B otz . ” Nysr=| K #E Page
(E v b)|[7-FXEyb) Max.(ns) | Min.(ns) (V) | BhERS | F54es
BR2804A-250 250 250
BR2804A-300 300 300 DIP24
———— ] 4K | 512X8 5 110 40 743
BR2804A-350 350 350 MF28
BR2804A-450 450 450
BR2816A-250 250 250
BR2816A-300 300 300 DIP24
—_ 16K | 2KX8 5 110 40 749
BR2816A-350 350 350 MF28
BR2816A-450 | NMOS 450 450
BR2864A-250 250 250
BR2864A-300 300 300 s o 5 DIP28 F—aK—
e P UL Symee | 755
BR2864A-350 , 350 350 ) > THE
BR2864A-450 450 450
—_— 64K | 8KX8
BR2865A-250 250 250
BR2865A-300 300 300 5 110 50 Dip2s | 7. 2E—
S UHEE | 761
BR2865A-350 350 350 MrF2g | READY/BUSY
FR
BR2865A-450 450 450
! DIP8
BR93C46 1K | 64X16 - - 5 3 |[cMOsAf YYTAAED | 768
‘ 01 MF8
3 2 0.07 DIP8
BRI3CS46 1K | 64X16 - - EBE 773
5 3 0.1 MF8 NIONS)
EEE!
OBRI3C56A 2K |128X16 - - 3~5 DIP8/MF8 | 7/7) V1 776
1
BR9021A cMOs | 2k |128X16| — - 3~5 .| Dipe/mre ‘ﬁfﬁ’ VL 779
BR46C15-55 55 55
BR46C15-60 60 60 ° 45
16K 2KX8 EXAH 90 MOSA DIP24 781
BR46C15-70 70 70 108 35 MF28
T — ~205V
BR46C15-85 85 85

22 ROHM



€/ 1)<y 7 1C,/Monolithic ICs

E/VI9TICHE—EE

SRAM OFN3 AR
T B W R | 7/EER | $10IBR | BREE| HETHMa(mA)
& &\ TAeR . Rysr—Y| f# % | Page
(Ey R)7-KXEyb)| Max.(ns) | Min.(ns) | (V) | BhfERE | #£54ste%

BR6116 oMOS 16K | 2KX8 100 100 5 70 | 2(uA)| DIP24 | xFz-Nyh-Y 787

BR6264P 64K | 8KX8 100 100 5 120 | 100(uA) | DIP28 793
OBR6264A-70 70 70
—_— DIP28 | 600mil
OBR6264A-85 64K | 8KX8 85 85 5 50 0.1 795
_— MF28 | 450mil
OBR6264A-100 100 100
OBR62256-70 70 70 DIP28 | 600mil
—_— 256K | 32KX8 5 120 2 798
OBR62256-85 85 85 MF28 | 450mil
©® ERASIC (Multi-Level E2PLDs) OFN RS

=& B IERE EREEHE EyFEREEHE . .
=] e -3
& B tpoiL(ns) c) V) Syhr—3o Page

OXL78C800P-25 25 0~70 4.75~5.25 DIP24 801

XL78C800P-35 35 0~70 4.75~5.25 DIP24 801

XL78C800P-45 45 0~70 4.75~5.25 DIP24 801
¥ k&Eofth, £33 v 7DIP(CER DIP), PLCC, LCC, MF/Sy /A —JH ZHEBLTHN T, #MESAVEDELEEL,
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€./ <y 7 1C/Monolithic ICs

E/YSy7ICHAE—ER

® +—5 1 A IC/ICs for Audio Applications

CD,/Compact Disk
Package
Type Functions Features Page
¥ ¥ | wFH
= e N — KEBEBTL2Zch K5 4/Y CDTL—YD KT
BA6290A COABTL KZ A% SIP 12 INER % 2 B0 BAB290A TR TZ 5 806
BAG292 CD A BTL K5 1/5 AUES 1o | BA6290A (CEEBES pERRE R & L7 BTL K 812
SIP SA4N
N EUMY Y—FKROT L TAA v FETRTAHABLTWVS
BA6351S COTIVH—RKT7LT DIP 2 | Loy mEE 817
e ZUMY H$—RROT7LTAA v FETRTRABLTVWS
BA6353S COFUH—FK7>T DIP 2 | Loy mEan 826
BEHK - IMEB 7 > 7 /Low-Frequency, Small-Signal Amplifiers OBRth
Package
Type Functions Features Page
B ¥ | wFE
ABFUFP>7 (T2 y 4407 ' BHIEEEEEEED 6~15V LRV
BASO1 ) SIP 7| @ o0.15% LEEE, 68dB &SI 835
s . BFEREEHED 20~42V EEW
BA311 BWERAT )7 > 7 siP 7 | @ 0.03% LEE®, 90dB &EFIE 840
BA3112 RAAF 27N> T7>F SIP 8 | GVC=10dBEGEH T 17NLF1>T>T 844
BA3113 RBF12T7NS1T72T SIP 8 GVC=15dBBEM,T 27 NF1>T7 T 844
BA3114 RBF 27N> TT SIP 8 | GVC=20dBEGEKT17NF1>TT 844
BA3116 ABF2T7NTALTT SIP 8 |Gyc=30dBEEERFL7NLFI1>T>T 844
R N 444 K & U T Gyg=6~20dB ] A[ERY
OBA3118L RBF 270547 F LF 18 FaTNSA TS 848
= . ABI L E—F2 ZH 200kQ (Typ.) EF/V
BA328/BA328F ABF270TVTLT SIP/MF 8 | EMETHS (0.90V Typ.) 853
VAY RRZFLAROBEER Ahhy
BA3304/BA3304F VF1T7NTVTLT LF/MF 16 | FULTaALFLHPRETHS HEERY | 858
1.4mA D K RBEBFEES 1.2V BV
BA3306 ALC & F27NTVTLT SIP 9 |EHBEHTHD TSP DEN 864
BA3308/BA3308F | ALCHEF27ATUTP>T  |SIP/MF | 9 %’flmﬁ 14— KRB BA3S06 LEINF | oo
BA3310N ALCREF17ALTYT T sIP 10 | U EB&FPEy SEETENETHS 877
BA3312N ALCHEF 27N TYTLT siP 10 %;‘jﬁﬁ{ 7= FAR BA33I0 LE>T2/1FT 883
. BEFEREEHEED 3~12V EEV
BA313 ALCftE8BBIVT7>T SIP 9 im0 12% & EE%, 70dB & SH/E 889
. BFEREELEED 3~16V ELV .
BA3SS ALCfIERBTY7>T SIP O | RBABOK YT A RHES G sh B | 8
— . HI FEZ4ARADKS A THAE b1
BA343 ALCHEF2T7NTITLT DIP B | 2Tl ALCHETY LT 7| 898
H—ZA5FLHH AN Z X1y FAE DCHIB TRy T/ 4
BASA02/BASAOZF | o pnd—rus—z7uze s |FFME L 16 gt — ho s zmanTE S 905
BAS404F/BABMOFS | 3V Fa 7 —hu =27y |V lavay KL RF LAY AF LEES-RY |
BA3404L Vi 72 1S— ZBAEFTR LED K5 1 /SRR
MF/LF
BA3406AL/BA3406AF Hh=AFLABF27NMTVTLT LF/MF 16 | X ZNUBAARVI - bENSC I R2ARE | 915
24 ROHM



€./ Uy 7 1IC/Monolithic ICs

E/VIvICHBE—EBEEX

, Package
Type Functions - 9 Features Page
¥ % | EFS
H—ZFLABF 2T NA— R . e
BA3408F Xyl MF 16 |LED K 1/3& A—rUN—2ME 921
BA3410AF WHBYRFLTYTT MF 1o |3 BAM LED KT T/HE REC/PLAY 2| ops
VF2TFNA— kUN—ZBE VERA— FUN—ZE LED K5 /\H%
BA3412K SAFLTVTLS QFP 32 | ALC EB&H 2ch BT LT3 929
_ ) MF/ . _ )
1L.5VFaF7IA—bYN—-ZT | . 1.5VAY RKRZFLFH F—-bFUN=2X,
BA3413F/BAS413FS | | 2) 7 ;Lz IR B A o 934
BA3416BL F1T7NEETVTT LF 18 | FTNAHIIHIE  * 2R AEER & 939
STUHEBEFLTIBRETVT STF, 21497, T-TOAHYBRI 1 v FAEK
BA3420AL Z LF B | AP ARERE B EAR 1
H—ZFLABAMS & F 17 | Y2y R FEIR H BIRE O % FE )R EIBR R
BA3430FS ATV TLT MF 2 BROBO /1 XL BEERD L 949
BA3502F WFLFNTYNT—TLT | MF 24 %ﬁﬁﬁ%@"&("”‘m * SIS 956
BAS503F WFLTFALTYNT—T>T | MF 24 %ﬁfﬁﬁg b:,;;b'f'm‘m * $W35H 956
g Al
N —_ RN = SIS &
BA3504F WFATATUNT—TLT | MF 24 %ﬁf&ﬁg P AMi X 2N 956
r _ {— TS 3 -WTON
BA3505F VFLTFNTYNT—T>T | MF 24 ;Yﬁﬂ’f U= ST BRID | g5
3 - {— IS : 8 450
BAS506A/BA3506AF |3V 27 TU/NT—T>F | DIP/MF | 16/18 f;’f’ﬁm’f MU= SAMTTBETD | g5
BA3513AF WFATATUNT=TLT | MF 2 |y AMIE X SN S g7
BA3514AF WNFAFATUNT=F>T | MF 24 ?_}’Ega’fﬁ,i’a;t\” A R LA T
BA3516/BA3516F VFaT7NTYINT—F2T DIP/MF | 16/18 | 3V ERA ST ERP DLy 976
BA3518/BA3518F | 3VF27WTUIT—F>7 | DIP/MF | 16 g;%;’jm%ﬁiw Ny TVLTAXT2 | gg
BA3519F WVF2FATUNT—FLT | MF 22 g;»%;’;?gffﬁfxgéju ZTAZT ga
BA3520/BA3520F VFLTNTYNRI—TLT DIP/MF 18 | 3VEERA EVRfT U ERIDYEN 988
BA3521 WFLPATYNTI—FLT | DIP 18 i}’ﬁﬁﬁifw f FUNT B S ge
[=]
BA3812L 5AT574yo4354%  |LF 18 éﬁg‘:;&;;g;”‘”““% 1002
FAaTPNERTFT T4y U142 AFULASETT T4y 742711 Fy
BA3822LS 3y LS 2 | ks 1007
FaTPINSEBIFT71991 AFUABEERTTI 7497 4A5CHFNl1Fy
BA3823LS 51 LS 2 | FTHRTES CR=110dB 1007
FaT7NSABT 7714994 ZFLASEISZ T4 7 4AT714HHF1Fy
BA3624LS A5 14 LS 2 | ST TE3 CR=:18.5dB 1007
6V, Vty NAT1D2NDAS v FAHTHES
BA5101 BHEYATLTYTLT LF 16 | EOTHBRAD TED SR 1 v FOEBRIED | 1001
ATHE
BA5104A BEYATFLTYTLT LF 16 | B X 1 v FHEER 1015
RONM 25



€/ 1) ¥ v 7 1C/Monolithic ICs E/UIyICHE—EBEER

= Eik{ESMEZ /RF Signal Processors

Package
Type Functions Features Page
K | ETFH
e o= F KV 16pin DN TH B '
BA4110 FM-IF ¥ 25 L LF 16 ERHA YT RS 2T 1 THEN & 1018
o= 1.5V FM/AM K—42 T 5 I+ H
BA4230AF 1.5V FM/AM-IF & X 5 L MF 18 | EMs g b AM IO LT R E 1032
BA4236L FM/AM-IF ¥ X5 L LF 18 | 7A—F5F vikiAsl AM 702 hI FREL
WSFH-—T22SBTHIELTWVS 1040
© BA4237L FM/AM-IF & 25 A LF 18 | LW~SWEE Tenlae
o= VEERR 74— KF5FvigikAR
BA4240L/BA4240F | 3V FM/AM-IF ¥ 25 L LF/MF 18 | aMoOS hTo JEan 1053;
. e N T4 BEFEREESHEIS LV
BA4402 FM7R> hI> K SIiP 9 | AFC RN % vy 4% 1056
BA4403 FM7A> FI> K SIP 7M1y BMEEREESEEI LV 1056
‘ e BA4402 &1 & B ICNAH AL TH S
BA4404 FM7A>RI R SIP 9 | arc FU% ¢y T E 1056
BA4405 FM7A> FICFK SIP | © 7 |BAMOBLNEBIINIHFL1LTHD 1056
. e RF7>7, 3%%, OSC, IF7>7
BA4408F 1.BVFM 70> hI2 K MF 14 | AFCRNY % 4oy Th % 1061
. e TN ZIXHRE NAFT1>
BA4411 FM 7O hIC K SIP 9 AFCESU % 497, IF 7o 7H % 1067
BA4412 FM 70> hIC K SIP 9 1067
. e HSTWNFGLAIZHRE NF1>
BA4413 FM 70> hI>R SIP 9 AFCESU % 4o 7, IF 7o TH & 1067
=M= P \ “
BA4422AN FM/TV 70> hI> K sIP 9 Q’f"fﬁm& NTA> AFCHUR YT | 50,
TV#ZERRE N1H51> AFCHNUF vy
BA4424N FM/TV 70> RI2 K SIP 9 Tt & 1079
‘Vec=1.7~6V TEIMET 2 Z(EBSHEMIRL
_ PLL ARIRADEMEET LV F TL T Y
BA1320 FM ZFL A2 LFTLIH DIP 16 | e EEEEE 5.4V £ CEE BB 1086
_ PLL ARXIKBOSMRET L F LT
BA1330 FM XAFLATAFTLIY DIP 16 BEBEDE 5.6V & CRAI- BT 5 1089
_ Voc=3~14V CEHTE % '
BA1332/BA1332L FM ZFLATILF LI DIP/LF 16 | @ OmA &b T 1092
_ PLL AXIRADSMHREYILF T L 7Y
BA1335 FM RFLATILFTLIH DIP 16 | m E EEET 3. v £ CREBIET 5 1097
JAXArA-LFEFM R
BA1350 FLATLFTLIH LF 16 | Vec=6~12v CEATES F1F3IvILLY
. PRECEKERTHS DCHHEHTE/SL— 31100
JAZXAL bA-LftEFM X s e . s
BA1351 FLATNFTLIY DIP 16 | > RUNAHy bR\ EEHI FO-LTES
BA1355/BA1355F ;: ;:;L/;jup_';;ﬁg FM A\ Dip/MFE | 16 | DCHIBTATHy b (T HRERBTALE) M)
MAIETED HWEE/ SLEFBLTAME 117
BA1356 JA4XaArrA-LfFEFM X LF 16 SB8MH VvCo BELEEF /TN S
FLAILMFTLIY
Vec=1.8~4V T{EHTE3 41+3v9L
BA1360/BA1360F 3VFMAFLATALFFL Y4 | LF/MF 16 | CIUNKECBELTHD HWEIT/ SNBFR 1120
U AM {E538:8F) VCO BILITF P T 3
1.LSVFM AFLATLFTLY MHE/ TIVEFRU AM (55888 VCO &1
BA1362F + MF I mFAMOTOE HAERAR "7
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T/ U< v 7 1C,/Monolithic ICs

E/VUV v ICRR—EBE

Package \
Type Functions Features Page
B K | BFE
BA1440 ;M_‘f’;f';';lj Z;L‘“"FM A7V bip 18 | Voc=3.5~7V CHIETS AM IFT #FE  |1134
FM 7+ — RSF v VBAR #SEFh-Tz2|
FM/AM-IF & X7 L+FM X7 L GETHIELTVS
BA1441 FTIF T DIP 18 1141
- = o= VEERRH 74— K>F vk
. .
BA1402F 3VFMRFUAREV AT L FM 2 | eMeIFd YT LS4 1145
- o ATLFEV 2L -2 EERERESFARE Vee
BA1404/BA1404F ZAFLAFM bSR3y % DIP/MF | 18 | o v Tt % 5 1148
STEREO, MAIN, SUB, MAIN/SUB O
BA1407AL TV EESERAR LF 18 | 4MODE §#8 Z #* IC R&E T RIAE 1152
BEEREEHHAD 4~11V ELEV
INT —T 7 /Power Amplifiers
Package
Type Functions Features Page
¥ W | WmTE
_ = er) e 1.5V/16 QBFIC 15mWX 2 (THD=10%) DHH
BA5152F 17',5\’ 1MW T2 7T =72 | e 16 | »E5n3 1162
Ky T/ A XPNEN TEXA v FAE
_ P N
BA5204/BA5204F | 3V-35mW F1 7 ANT—FLF [ LF/MF | 16 gf‘ﬁ%ﬁ’“ 35mWX2 (THD=10%) DEAH |0,
~ = W 3V/16 QBFIC 64mWX 2 (THD=10%) DHHH
BA5206BF 3V-64mW F 2 7 ININT—F > T | MF 16 | asns KT )1 XBIECNE N 1174
_ S LT — T 6V/8QREIC 430mW (THD=10%) DHAHES
BA526 g‘{ A0mW 2> TNINT=T > gp 9 |hz 177
¢ REEMED RIFTEIERAEEN 2V TH D
6V/4QB5(C 800mW (THD=10%) DHHHES
6V-800mW > FILINT—T > h3
BAS27 7 SiP O | Uy suBsE®Ey 5508 (Typ) EXELN Hy | 1180
T/ A XIHPEN
AL e s 6V/8QEFIC 350mW (THD=10%) DHOHES
BA546 ‘;‘f 360mW 2> TANT =T > | g 9 |hn3s 1183
BEEBMEDY RIFCEHIERBREEN 2V TH D
1t — OV/3QRFIC 2.8W, 9V/4QEFIC 2.3W (THD=
BA534 9V-2.3W V> FNING—T LT sip 10 | 10%) OHEAPESHhD 1189
Uy TILEREFEH 55dB (Typ.) EXEWL
49— 9V/3QEIC 2.9WX2 (THD=10%) DHNHE
BA5410 QV-2.9W F 1 FINIST =T > T sip 10 | 5h3 1192
: St SBRARBA D H W
- 3, 5 — . - —_ y48
BA5404 12V-360mW ¥ > JILINT =T > | (o g | 12/32QB%iC 360mW (THD=10%) DHAHE |, o
7 5h3 )
85— 12V/3QB$C 5WX2 (THD=10%) DOHH»E
BA5406 12V-5W F 2 7IINT =TT sip 12 | 5h3 1199
Ky T/ 1D phEN
ROHM 27



£/ Y v 7 1C/Monolithic ICs

/Uy I1CWE—

LES

LANJL XA —4% K51\ /Level Meter Drivers

Package
Type Functions - Features Page
F K | wFE
_ g BFEREEEHED 4. 5~14V EEV
BAGY5 ‘;’-5-‘ LED A —h A% v > X — | gp 9 | FMABET, AM LA X —ZTHORRS T | 1206
&3
5MLED A —hXF v/ FM ERAR UBEERR D A RIERE T IC AM LA
BAGBS S LA X — 2 pip 16 | x—sigtet dbebo 1210
SMEDLED (&> TANL AN EHERICKIRT
5 LED U7 EB/S—LA x5
BAG104 NA—% sip O | MABREHEIERICEY 15mA (Max.) % | 1213
THIETR
BAG124 5)(;:5_;50;3 VUBBR/A=LAL gp 9 |®ET7LIAB LEDERETBMELLTVS (1216
BAG125 j’b’i EE; RU=TRE-LAN | g 9 | BFEEEEHEY 3.5~16V ELV 1220
BA6137 i’f ;ED AVUBE/=LAL g 9 |ERTOTAB HKELED KT TH 1224
BAG144 i’f;ED AVUBE/S =LA gp 9 (BATLIAM 2LNL— RLALKEL (1227
BAG154 i’ﬁ;ED AVUBRE/ LA g 9 |BRYCTRE TLTHALHEN 1230
8ALED AV Z7BEBR/N—LAN ADLARID S BREVADADL AN EBER
BAGB4A LA —% DIP 16 1555 BEBEBE@ES 6. 5~14V L | 1250
BAG146 Lz_i':"m VUBE/S-LAL G 16 | DC RU AC ANICHISTE 57> 7TAR 1237
12mFLAVUBRE-7K—JL —1~+18dB £ TOE— 7K —JL KiEEE D
BAGGBA FLANLA—% DIP %1 18 | xproe—gangn 1241
12 LED /X7 —B& Ky b/ EROREAR mRR CERROY)EZ P RIEE
BAGS1A RELAL A —% pIP 18 | LED 4 B oMz LB H R E 1245
B SMIFIERICE > T LED BRB)EREELE A S
BAG82A }\21‘-11 VL/E?IE XL;E@ A 18 | &N TES 1250
0F 7ty bRUFIBNTYFDOLEVER
125 LED /N7 —BB Ky b/ EAVTWS SftIEB&RIS W
BAG83A ity DIP 18 1255
12 ALEDAY=Z7BB Ky b/ BRR, ARROESLSICHEMRTEE
BAGS9 =LA A =5 pIP ® | leD#mEERTITTES 1260
—7~4+10dB D 8 A E— VK —JL KiEE% b
BAG810F D HA4F Iy IARICEY 2h BRFTE S 1264
12 AX2FL A VU BBE=7 | y102) ALk AC, DOANRTFLLY 2= FOR
Kb K/IS— LA A — & DIP/ME | 30/28 | AFTED 4
BAGS10S REERI1 sAREL->TVWS Fa—T14Y 1271
L0 1/8
12 /5 LED VU BRRE— 7 K — 12 X 2ch DR 7 L 4 TR
BAGS20F JWEN=LARIA—4 MF 2 E— 7k —Ju FEEEE & BRRRESREST &
BAGB22S 125 LEDAVUBRE -7~ (Y207 | ) ig;ﬁ:fzﬁ)&?ﬁgﬁgﬁnﬁ 1278
JWEN=LAILRX—4% DIP b
BABBOOA/BABS00AF | 16 & FL B VU BEEE — 74— E'Pf)'“f"; 28 | 741008 (0 12 BHE— 2 b FIBEES & | 1267
BA6800AS RIN—L AL A — & D/I; 7 3 A = <
; H4F 397 BARICEY) 2ch RRNTES —
BAGB0SA fl’f‘ FLEVUBRE-75-) ), 28 | L% AC, DC ANBFICEY 2 E— KOE 1287
16 EX2FL AVUBBE—7 | Y207 F1—F 444 47 . BA6BOOA/AS/AF; 1/8
BAGB06S A= K/ =LA A — 5 DIP 30 | BAGBOSA ; 1/4 BABBOGS ; 1/16 1294
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E./ V)< v % 1C,/Monolithic ICs - ®/UT vV ICHR-EBR

Package
Type Functions Features Page
¥ ¥ | wFH
PCM BICL AL T
16 AX2FL B VU BBE—7 | YUYy —15~4+10dB D 12 KA E— 7 K —JL FigkE %
BABB03S K= R/IN=L AR A—4% DIP 0 1yo 1302
A4+ I 9 TARICLY 2ch KRRV TE S
BA6138 1/2 {EHET > 7 SIP 9 |2chAE YZFUTF PRV Ia—bFE 1309
F— 7R/ EITHRE /I F{2H,/Tape ltem Selection/Tape Feed Detection/Tape End Detection
Package
Type Functions Features Page
¥ K | wTE
EREETE, BETHICHE
BA335 *—F 1 FLANILEH SIP 9 |aTNERAELTE00mA (Max.) D K517 [1313
wIEE
e WETBRETF, A—LBFHAL AN THIETEE
BA337 F—7I> KRl SIP 9 TS24 3% K51 TRBE K5 1 Tk 1317
. TR ARFORENERS LB RE B
BAS36 B SIP O | mmEE ABANIC & BIE & w5 & HTRE | 1022
. BRI / 1 XtEm ExtskiE  sRRsERU TS
BA338 R sip O | Uy k31 IMm eI OR TRETRE | 1922
. HHRHAXERAL, REEUKRELTVD
BAST07 B siP | BEEEBE AN 314V E[RL 1328
3Vty N BHRHAREERAL, BEHEN
BA3708F BEERR MF 8 s LTund NT— 5o 2 2R 1334
YUTIERESRT, REMEIX LEDRRTZE
BA3702 5 el DIP 16 | % 1342
BHRSAR AR (3 / o BBV EN S
BA3704 3 iR DIP 16 |#&H7>7, AE), LED K5 1/SWE 1348
TS5 T v RSATRNT— bS5 X 2R
BA3711 3 ghaeh DIP 16 | B (BE7—TETH) 75>+ ONF (1354
RIS
- e BETHRETF, K- LRFHHLALTHIEHTEE
BA3712 k2 TI PRt sip 9 Erpryeier i YA 1359
T—TIr FigH, HEREBAS TFt Yig
BA3714F 1.5V It MF 8 HER Hhar bOo-@EEE, 2Rk&EHD KRS 1364
1 JEEft &
- - . _ = /By 7 ANTHEARTE F—7F v XHEIC
BA843/BA843F F—7Fy*arbO-3 DIP 18 | hEeAnBEEEETRCELTWS 1367
_ - . _ s vty b ANEBEIC FO-AXTF-T
BA3810F vr—7FyFarba-3> MF 2 % %y ho—a z 1372
. . F=7Fyx3> bO-LEHICHERATES
BA3818F V5/RALIISL—hTLA MF 8 28X b O — LR 1375
TUty b AL yF, AL~ STFDEMSWRUF 12— T x—48&EL
BA3828F 271 MF 2 |z po e 1377
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E./ Y <% 1C,/Monolithic ICs E/USyICHRE—BEE

DC £ — 7 EEHHI#E

Package
Type Functions : Features Page
B K | ®HFH
. vty bA BREFIAL HAMSICIR4
BA6235/BA6235F 3VHAEFHNF DIP/MF 8 | DEFIEE KL 1381
BA6227 VABFHNS DIP/MF | 8 2’; v A BREGHR WORTTAE | 0
- - THRLEGIAR BEET 3 FHIL, 4pin THM
BA6220 6~12vV HETH/\F DIP 8 | G EMTECEEE 4 MHIETEB 1385
¢ NEFDCE-—2DAE— FEIHAE, EDE
BA6240 REBETHNF DIP LI ity 1387
HABEIF,/Reference Voltage Generators
Package
Type Functions Features | Page
F R | &wFE
F—F1 FTHOERETNTABL TV B (4FIC
. . N — H—-BICRETY)
BA3900 BEBER siP 2 | @mEmOoNBD< 11 AES, MUTE S50 |13
21 32 JEEAR
A—F1AFHOEBRETXTAHBL TWVB (4
— 77— H—RICRETT) ,
BA3902 ERTER siP 12 @EONBOv I EES, MUTERSER 139
24 32 JEBEAR
, F—F1 AHOBRETRTAHABL TV
S NG — 12 | H—RICRETT)
BAIS04A BRBLE sip TEONBO7 (I AES, MUTEERZ0 |
24 32 JEBRAR
g E-4, CDY—KE—4, #—F 1 FANER
BA3920 C | REEER sip 12 | ETRTAHBELTHEY CORS T HtICHRE (1402
2R INA SW, E— RHRERE
@ VTR A IC/ICs for VTR Applications
EF #{E8 01 /Video Signal Processing
Package .
Type Functions Features Page
B R | PR
mie . TJAX =TI HFDEN HH DC BMAEN/NS
BA7001 EFFESX 1 v F + sIP 8 | \(BmV Typ) RAvFL T/ 4XBMEN 1409
BA7004/BA7004F FRRMISE—RE SIP/MF | 5/8 | BHAE SUBIKFPEV 1411
BA7007L/BA7007F | SECAM ¥7l| LF/MF 16 | Mt RGP D & < HBIgEA P F 1414
. St ER&R D D & HIBIBE D DBV
BA7025L SECAM #{71 LF 18 | Sk EG BV 4y b KIS 1417
y 7 DC BRIZED 5mV (Typ.) &/h&w
BA7100 SECAM #I7! DIP 16 U Fo )4 XHPEN 1421
BAT107/BATIO7F | VHS 7t VIR Al secam smw | DT M| %E’;{h;guvig%wﬁaﬁﬁiﬁ@ﬁ 15577¢
BA7107S EAEVIE: ] o eEs e o 1424
DIP TRYBRAICSVERBEE - FPYHRAIS50 D
_ 0.5H X% 1 —1RHEB & /5 X BHEARIC & BHIE
BA7022A 0.5H 2% 1 —#iE DIP 2 | Ees e s 15y FICKEE 5V 4y e 1431
. AT THALANILEG IV, B50 3
BA7032L 707 A% 1 —MWiE (PAL) LF 16 | BA7022A LA DE B Z EIC&Y), PALVTRD |1434
A% 1 —#F (Y.70%) VBB TES
P . REERMEICTSCATVS %, 5V Ey bIxt
BA7021 EFHEEXM1 v F + ’ SIP O |k Ex445> SEBNKE 1436
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€/ U v I1C,/Monolithic ICs

E/US v ICHBR—EER

Package
Type Functions Features Page
F K | HER
R, . REERMEI LV EFA75C THE
BA7131F EFFESXA v F+ MF 8 Sa-F1 ONE 2 ANTHS 1438
= X TVFAMEBERSyFvE1Fy TELTY
BA7024 TSGARBEFH X1 v F+ sIiP 7 3 5v -y b IS 1440
EFH/4+—F 1« AEEN@RABR 2ANTHAXC v F IEPEAY  EIEBIEED
BA7602/BA7602F P DIP/MF | 16 | Wi\ S oL s pasn 1442
2ANTHEAZRI v FI@EBAYN Yo I9F 9T
BA7603/BA7603F EFAEBYRARS v F v DIP/MF 16 | 75>7Ah 1446
FEEBUEMIRY 41739 7L2UAEN
EFH/4—F 1 A EEM@RBR 2ANVHARC v F 2EBAY  BEiEHIEMED
BA7604N paias SIP L YR o iy s AN 1450
2ANTHAXAyF2EBEAY S I9F v T
BA7605N EFAHESRAX T v F v SIP 10 |75>7TAh 1453
FEEBEMIRY A1 FI v ILCIAEN
‘= =g . 2AN1VHARS v F 3EBAY RFRELY
BA7606/BA7606F ;: F/RGBEENRBITY \ o e | 16 |52 7AR 1456
ELRBEMIr B F1FI v ILCUNREN
. — - YLI9FyTISCTANhAE V5 TE
BA7607/BA7607F ? 7 ;r IA=TA AEENRAZ ) po/me | 16 | LAH 1 EBAY 1460
VT BB RL F1F3 v ILLUPAED
. R 3AN1HHRA v F 6dB AMP fi
BA7611N EFAEESTHRAX I v F v SIP 8 TSV TAN B S B 1464
N P AN SR HH3IRETIVBRZ
BA7625 AV7CTREFHESEL 7% | DIP 16 | 552 7B 6B AMP Wi 1467
. == AN SR HHIRGETIV@Z
BA7626 AVT7oTREFHES LY %2 | DIP 16 60B AMP L S S5O0 # 4 1C &7 3 1474
BA7212S AT LVACTAEERE/R | V2V | o) | gazosos DRSS EEEIE 12V IR 1481
#r7>7 DIP
] e imme C i 1F 572~y KBE, BBV TES Ay K
BA7252S AAsFLACTARERI/B/ | V2027 | ) w32 S AGC EBAR EERELE | 1484
727 DIP !
77
] ., . 3Ay FHIEOBE/RET>TTHD DEL
BA7253S g;;*"z EFFESAL/R SIJPU/" 22 | Ay RXMyFELTHE 1487
EERARELRT7 T THB AGC BIRRARE
. . N 4Ny FRISOBE/RB7TThHsd DEL
BA7254S g;r,:/;[/z EFAEEHE/R SIJP”"’ 32 | ANy RXSyFELTHARE 1490
- EBRARIERT > T TH5  AGCHBAR
BA7244BS ;;;, /’ FLAETAREBE/R ;'JP” »7 32 | BA7254S MRS EREBE 9V IR 1494
24y FLAETAEER/E/E | Va2 4~y FABERR7>T F—-bbS5ux T
BA7274S $7o7 oI 82 | 45 1497
Z—=1N—1 K- MR A, ETFAMYEED
BA7230LS NTSC AxXRGBI>J1—% LS 24 |PE1—-2BEREFEBICHHTE S LS24pin [1502
SN THT IR DD BV
VIEEREEE Y 7)F—) PLL, 8L
AL D ¥ 1 — K@ LALEE), /
S 0.5H 2% 2 —fRiH LF 16 IR TN —2 BHHAHRESER 1510
RIZTHA
, valry 1F vy TREESNERIC VIREBEESNISH
BA7258AS/BA7258AK | fBRE (S S 4LIE DIP/ 32/44 | BEWEN1F Y TTTEBDT, HEAN—2Z1L, [1513
QFP AX FOEEHPENS  CCDAIS
=0 L—E—-%i Y/C &/XL— N ADEF PAL
BA7288K B S0IE QFP 44 % 1 —RBEMAADET 1518
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£/ Yy % 1C,/Monolithic ICs E/USy U ICHA—EEX

Package
Type Functions Features Page
¥ R | wFR
) S2Uvy 2H/4H/6H E— FA1 v FE#HLTW3
BA7266S/BA7266F | APC Aih 5 — {58418 - 22 | DEHEENS1Fy TSI TWVWEDT, 4 |1522
DIP/MF o
WD DV
' Y SEBl NTSC/PAL/EE{l SECAM £— FX A v F
BA7267S/BA7267F | APC BH 5 — (S E8 5119 ME | 2 | & ALTWS DEREEN1F v T{EEh TV (1526
B30 THIHT BRI D L
Sauvy | NTSC/PAL/SHUSECAMMDIARICHIE TV 4
BU2763S/BU2763F | AFCAlH 5 —{5E4018 DIJP IMF 18 | WPLLTHRAARIEA & h 72K F AR/ IV X B S5 h |1530
3 BRIEBOERNSTED
" BA7044N Vsync f$ 57 X k¥4 — 2 4 SIP 5 | ERE HAMBESDEV 1534
EF# 75 X5 /Video Camera
Package
Type Functions Features Page
B R | wFER
KF AFC, EE NS 17, R&6dBEF+ 7>
BA7125L EF+h A5 EVF REA LF 18 | 7R 1538
ST BRI DV
K AFC, BB K51 7, RE6dB EF4 7>
BA7145F EFA % 25 EVFREA MF 16 | 7B MU BRI EV 1541
EEEE 5V HD, VDTt
#—KR 232 /Servosystem Components
¥ v SR42/ FF LY —K /Capstan/Drum Servo )
Package
Type Functions Features Page
K | BTN
. FG 7R3 L7 2 25 U REHEN T
BA6301 FG AEE S DIP 6 |5z 1545
BA6302A/BA6302AF | FG ARSI DIP/MF | 16 ggg;}; ﬁtﬁuc &Y FINEBREENTA,
FIVEBMIRERTETEIRET > TAR 1550
BA6303/BA6303F FG 0% HilE DIP/MF 16 | FG KET/EER OUT TV B
. TR HPL T FG 7077 LA 2IIME L - RESIHEAS T
BA6321 ;‘;’;ﬁ SERVTTETH | pp 16 | %3 1545
BFERBEEEI LV AT BRI DLV
X v SRR/ RS LEREMBSH E-22E— FiR 2 BEE T &
BA852 @ DIP | JARIHLTHVFG 7o TEE TS 1953
1 FyTFIEANY—KIXTL YYTILTF—
sy L iy AEEHRICLBE—- FRE TIRLARS M
BU2730S VTR F I 24 —K DIP 30 CHEE(Cap. F-V) 1557
H—FAE—- FRBE— K 4ELEHTIEE :
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£/ < v %7 1C,/Monolithic ICs E/ Yy ICRB—EEX

- ¥ % B4/ Special Playback

Package
Type Functions Features ) Page
¥ R | WFH
BEBMEAEICES V=L ZDREREEENORE
BAL6309 RV /XL ARE LF 16 | RUH—/YIL A REEHIENIBIEEE 1 F v 7T 1565
pUIS:: ]
ZAFIEED/ A XEBERDHAHE AL IC T,
BA855A/BA855AF JAXE) TP A RAFI DIP/MF 20 | SEIV /S RBEIRE S A XX ED SHERE | 1569
hTw3
BAB857/BA8S7F Ir4>20- DIP/MF | 18 %&g%”fﬁié“&””tﬁgw Yty hE
BRI EIR T/ T FERO, TSR T [1571
BA867 Trq4A0— DIP 18 | #®TE3
4 2L Z2Z20-RBUAF LICDE L T — 2 HEE
BA862 TrAA0— DIP 18 | AMEES, 7N MLI(ES, ERGIRRES £ (1574
ESRELVIESEHAN
. _ 3Ny RIS ERESEE—2 EOMAERS |, .
BABTTLS 77 A=28 LS 2 T T S EEEEOMN £ A TS 1577
. _ 3~y RIS SV, O—29U4#, ~v K7
BAB420 . 771>2m DIP 2 sz, MIERBEOHABTERA TS |00
- %77 /Sensor Amplifiers
Package
Type Functions Features Page
¥ R | w7
_ N F—IWEFHPOSDAAICELY, V—LE—420DE
BA873 Y-t DIP 16 757 £ 115 1585
. MERYSEICED TES
BA6305/BA6305F FG/CTLT7>7 SIP/MF L el {52 % REC BICEH BRI TE 3 1587
. 14 | EF-T FHEOFG, CTL7>T Ya3Lvy
BA6405/BA6405F FG/CTL7>7 DIP/MF rFLF, AL —2RE 1590
AERKS A TR LR 7 7
E—- R 2 EREESEDE 1 DOAHNOE
BA7750AL * 1 - LF 18 FCR> 1, T4 EDL BT 1B 1595
55
« £Dftt,/Others
Package
Type Functions Features Page
B R | EFER
AR AHhIHADSEEHFIL, 218
o s ‘ DD/AILN=—2I&Y, EEHHMALEEE
BALST2 Y-l T -2 LF 16 | RUBRHEEERTE £ £5% ORECHAT |10
%
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€./ U< v IC/Monolithic ICs

E/UDy7ICHR—EER

*—F 1 A{5 8 M /Audio Signal Processing

Package .
Type Functions - 9 Features Page
¥ R | wFH
. VIRF-F 1 A EERARB7 > TOTRT%
BA5102A/BA5102AL | A1 v F L ABT7> 7 DIP/LF 18| i G, BEURACHES Y2y 5hE 1600
VIREEEESRIVELA—T14T77%7
BA5114LS 21w FLABGET T LS 24 | RTHRE /A XYL Y32 Y AT LMISAEE (1603
AT RATDNEYN Y =T
) N VIREEEERICVELA—T1AT7>T5T
BA5115/BA5115L 2 yFLAGBT LT DIP/LF 18| TR SRR A A 1606
VIREEEBRIIVELA—F 147757
BA5116 ALy FLAGET>T DIP 20 | NTAE MU BRIDEV 1614
JARYET Y2y AT LAISElEE
. . VIRBEBRESRCDELF—FT1 43772 7F
BA5117L 24y FLABEHFT>T LF 18| ST ST EE A A 1606
BA7751ALS 249 FLAGHT T LS 24 |VIREFESRVELA—F1F377%7 1617
N NTHRE ANy K21y F (PBMI), Ny KX
BA7752LS 249 FLABBE7> T LS 24 | 5 k545 (RECHL) %A
T65VHENANY KX Sy F+ BAT751ALS
* =74 AHSHENY FXA v /BAT752LS/BAT757BK EXT CERATE 3
BA7755A Fx SIP S | BA7755A 1 AC R 160Vpp(Typ.) 120Vp-p 1622
(Min.)
Ny RER>TLT, SAL /1 IBAXA Y
BA7757BK 24y FLABGHT7>T QFP 32 | FAB SV ICHATE, EHEBEHD/HI (1625
N7 PEFFICRE
. . 2
BA7765AS A1y FLAGBT T DIP 2 I SVHS KB LAEBRHEAY KX 1y Fv
S (120VppMin. f=70kHz) &£&® 1 /%y — 1k
'BA7766AS Ay FLRAGETLT Sllp 7 32 | SMFIBERASEHHTHEN 1630
DBREHEEETNTAHRB /1XYE7 Y30y
PR AT LIC B
BA7767AS A1y FLAGETLT BIJP"”" g | AT AIOHIB
, TV ZAZNEROI O, BEDBNEZ A LN=2R
BU2702 Hi-Fi* =571 B2 1 L~X—Z | SIP 7 | PB5h3 CMOSHREBDL, HBEHD |1639
) Pun
VHS-Hi-Fi # —F 1 # 2, E & MODEM,  PNR,
BA7700K1 VHS-Hi-Fi # — 7 1 #5548 | QFP 80 |HHRAyF, EFRKV21—LE1FyTICE [1641
i
VHS-Hi-Fi # —F 1 # (29, &% MODEM, PNR,
BA7703K1 VHS-Hi-Fi # —7 1 {5438 | QFP 80 | ANRAyF, HAZXA v F, BFK)1—L% |1654
1F v TICER i
BA7056LS Hi-Fi# —F« FHHAX1 v F+ | LS 24 |Hi-FiVIRICBDERHPZA v F v+ TR TAR
Head Phone 7> 7, 1> T4 —42 K5 1/ |1669
BA7058LS Hi-Fi # —F 1 FHH X1 v F+ | LS 24 | &
BA7710S Hi-Fi 4 —5 ¢ A E5 L yalry g0 | VHS-HI-Fi & — 5« A LB REBMEAR 2ch &
DIP 1Fy TICERR 1673
) 52Uy ST BB A & BIE 1Y~ DIP30pin M/
BA7711S Hi-Fi#—F 1+ &7 4 E)I:LP d 30 |[BUtyr—
BA7720S Hi-Fi#—F 1 =7 /14X | ¥aYry 42 HBEOHHIERICLVERLEI>O-K/F
29> DIP O— FMEXRBTEZ S 1677
— . " P D ALC EIRRAE MANU/AUTO M 2 RS 1 > A
BA7721S 2:;'/’;:7 1FE-7/42Y [/)Ilpu 7| s | hEEEMSEE
BA7730S Hi-Fi A= F4 A AHA X1 | ¥aY7 gp |Hi-FiVIR CDBEEABNDRI 9 F v ETRTA
F ¥ DIP T B XERMICERE 1680
— — T /=W ZXFLF, SC, BIL, SAP 3¢5 A]&E
BA7731S ;":' K A R E’”lp""’ 32 |EVREE~AY FRT L TAR
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E/ V7 ICHB—EBR

Package
Type Functions Features Page
R RFE
Mok A5 A EEEE R o SVICTHATE, HBREHMLEES> TS
BA7740S/BAT740FS | . ¢ = " Sy | 227241 a3 Y > 7 DIP22pin, & 7:13 Y2 > 7 |1686
6; MF24pin /N8BS y o — Sk
Hi-Fi #— 7« A 25 HE /88 | Va2 V> SVICTHEATE, EHBRENLER>TWVS
BAT743FS Fr7 sMF | % | TBRE REC AGC # W LR TnARAE | 0%
yxar
Package
Type Functions Features Page
¥ R | WFH
s e 218U - MR ESIGEREARE BoTVS
BA6334 16t ~xL— 3 F— KR SIP 9 | l6T— KERFIRLY hT&5 1699
PIN #1414 — K® ON, OFF (L& 3155 %148
= L, E-7#ELTHNTS
S EE D 5
BA6340 FHUVEIRERETY 7T | SIP 8 APBESEN KA DO BRI L ERR | 1702
54
VIRAE—2KFZF1M1N
Package
Type Functions Features Page
2 K | BT
1t — 2HEZEFRDE-ZRKS1/N YZTEREHD -
BA6413 2HDDE—Z KS1IN sip 12 | DRIy FL T /A XD Da F—IL AN | 1707
B RESAENRL 1. 2A BFE)
NG — S ZT7ARX Uy Tk v I ERAE
BA6432S 3#HDDE—-2 KT A vy 24 | RA9FrILXalb—a3tic SMHEEE—42 K (1713
DIP XA
B Z7AELX Uy TFx v EILERANE
BAB431F 3HDD E—-Z K51/\ MF 28 | A yFLILFLL—2MIE SMEEE—2 K |1719
SN
INTT — FRY=ZT7AHRX Uy ThF v AEAR
BA6435S 3#HDD E—Z K511 MUY 24 | A4 FLTLEIL—4E SHEEE—4 K |1724
DIP FATA
A B ZTHR Uy TR vt AR
BA6436P 3#DD E—% K1\ Dllp; 24 | 249 FLTLF2L—2MIE SEREE—42 K |1724
vl 54
% 3
3HEKARXDE—2KF1/N A1 9yFJL
BAB450F 3#HDD E—Z2 K51\ MF 24 | Fal—2Mis 1730
FG, PU7> 7t a3y bEES
= e valry SHELFEHFRDE-ZRSA/N RTyFoJTL
BAB455FS 3HEDDE—Z K5I/ ME 2 e Lt MYy METM 1735
s oy Yalry SHLEARNDE—ZKS1/N Z19FFL
BAB456FS 3#HDD E—Z K51\ ME 24 |\ e U ks 77 2 B 1741
N —
s s LY SHELHEARDE—Z RSN 1 yFLFL
BA6459S/BA6459P | 3#DD E—% K51/ bip g | 2 XL A A 7o 2 B 1745
H/E
BAB459FS 3HEDDE—Z KT 1N ;(;F') 7 24 1745
Xy — STOKOBICREB L TV 3RS IOV T
SIP:Y>TNALS428y =Y MF.IZT75y b¥yh =¥ LSILFYa Uity —3
DIP:FaTNAFANyr=3  LWFIJTHTILF1 895 —=Y  LF-M: IZF a7 0997942510895 =3
QFP: 77y K75y biNyhr =3
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EFE/ Uy ICRR—EBEX

® GaAs B IC
IS SRR
I HmRATER (Ta=25°C) ERHE (Ta=25C)
&% | M2 Page
Vos(V) | Vas(V) | Pr(mw) | Teh(°C) | PG Typ.(dB) | NF Typ(¢B) ey f(GH2) Man
BG2011SM | CATV,DBSIF| 6 —4 | 200 125 10 21 10 | 02~15| 20T | 1752
TURTF—3
a mEAD ®m/IAD EBREE BRER
=8 i B mam(ne | Lane) | (V) Typ(ma) | Paee
.= 22T R
BG3011F éﬁf’;%% 128/129 3E 110 0.4 5.0£0.5 5.0 1756
B ryzs-3
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©® 4 ~t% X/ Dimensions
(BIHEEDEWAEY, FERIE Mn BETRLTVWET,)

sip o . ® SIP <HAR (4L : mm)
] T‘] Nor—S | A a a2 D Se E
SIPspin | 97 | 62 | 35 | 120 | 1016 | 24
. / / SIP7pin | 97 | 62 | 35 | 175 | 1524 | 238

LT SIP 8pin | 105 | 7.0 35 | 195 | 17.78 | 238
¢ HWU SIP9pin | 105 | 7.0 35 | 220 | 2032 | 28

oes- | A SIP10pin | 105 | 70 | 35 | 250 | 2286 | 28
254202 e | 03 *1 SIP10pin:0.6 *2 SIP10pin: 08

©® DIPTAR(BAL © mm)

DIP ISy =1 A a a1 | a D e e | E w
DIP 8pin| 68 | 36 | 1.1 | 32 | 93 | 254 [ 762 | 65 | 88

DIP 14pin | 694 | 365 | 165 | 3.29 | 194 | 254 [ 1524 | 65 | 88

DIP 16pin | 694 | 365 | 165 | 3.29 | 194 | 254 [ 17.78| 65 | 88

EE
L

1 DIP 18pin | 694 | 365 | 1.65 | 3.29 | 229 | 254 {2032 | 65 | 88

a:

. = : DIP 20pin | 7.09 [ 365 | 165 | 3.4 | 263 | 254 | 2286| 65 | 88
< w w r—_—mﬂ" DIP 22pin | 7.09 | 365 | 165 | 3.44 | 263 [ 254 [ 2540 65 | 88
0520, ‘ DIP 24pin | 751 | 4.22 | 18 [ 3.29 | 320 | 254 [ 2794 138 | 165

-L b - DIP 28pin| 7.51 | 422 | 18 | 329 | 37.1 | 254 | 3302 138 | 165

% DIP40pin| 77 | 45 | 18 | 32 | 523 | 254 | 4826 138 | 165
SDIP 18pin| 7.35 | 365 | 1.65 | 3.7 | 194 | 1.78 |14.224| 65 | 88
MF o SDIP 22pin| 7.35 | 365 | 165 | 3.7 | 194 | 1.778 | 17.78| 65 | 88
i \ 4‘ SDIP 24pin| 7.4 | 365 | 1.7 | 87 | 229 | 1.778 |19.558] 65 | 88
AAfA AR SDIP30pin] 7.9 | 47 | 17 | 82 | 280 | 1778 |24892] 84 | 114
2| w 8 SDIP32pin| 79 | 47 | 17 | 32 | 280 |1.778| 2667 | 84 | 11.4
0 SDIP42pin| 7.7 | 45 | 18 | 82 | 371 | 1.778| 3556 | 138 | 165
J-—_J,Li HHJ #F: SDIP;>zY>7DIP
1.2740.2 0.4£0.1 . ;
Jimbmy _in © MF <35 (81 . mm)
S Ejalm.n T Ny =3 A e D Hg E
g MF 8pin 15 0.65 5.0 6.2 4.4
MF 14pin | 15 0.65 8.7 6.2 44
) . MF 16pin | 15 0.65 10.0 6.2 4.4
LF I F‘l MF 18pin | 1.8 038 1.2 7.8 5.4
MF 20pin | 1.8 038 125 7.8 5.4
47 Z 27 MF 22pin 1.8 0.8 13.7 7.8 5.4
' MF 24pin 1.8 0.8 15.0 7.8 5.4
: ﬁnnﬂnﬂﬂ nnﬂn ﬂm] 03 MF 28pin | 2.2 0.8 185 9.9 75
MF 40pin | 26 1.2 26.4 1.8 9.4

2.75+0.25*

©® LF <Ji&% (B4 : mm)

Ny =3 A a a2 D 3e e E

LF 12pin 98 | 50 5.0 | 17.0 1397 | 1.27 2.8

QFP LF 16pin 99 | 58 4.1 195 [19.05 | 1.27 2.8

LF 18pin 99 | 538 41 | 22.0 |21.59 | 1.27 2.8

LS 24pin 100 | 538 42 | 220 |20.447/ 0889 | 238

XLS 24pin © 2.5410.25

©® QFP <Fi&% (B4 © mm)

Ny =3 A al D e E He | Hp L

-4
| { QFP 32pin | 1.45 065 | 7.0|0.8 70| 90| 90] 04
_ a‘,} ? QFP 44pin | 215]i.0 [10.0 | 0.8 |10.0| 14.0 | 140 1.2
"{ 02 QFP 64pin | 215 (1.0 | 20.0 [ 1.0 [14.0|18.0|24.0] 1.2

QFP 80pin | 2.7 |1.275{20.0 | 0.8 | 14.0|18.0 | 24.0| 1.2

QFP 80pin | 2.7 |1.275/14.0 | 065 | 14.0| 176|176 | 1.0
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R&EM L&I5A 70y 7,/Block Diagram of Typical Applications
@ E5 /Phones

1SR35-200AX4
. HS
@ >3 l K= A

T BA8205 2=,

BA6564A EBTH-

L @ BA6565A

NFEgk
AE-H, EBRE-H
2E-F
ES O
BA6566 ECM, EBT17
BA6567K
BA8211N
BA8215
1SR35-200AX 4

BU8320A/BU8321 N 1[2]3]ra

BUS322/BU8323 T AEGEK

BU8302A/BU8304 -1.25475, 7[8]9[™m

BUB992 (/L 251 75) *[0f#]R

® A —7Hk>/Speaker thone
1SR35-200AX 4
HS
L'C o ]
T BA8205 -,
BA6564A EBTY -
Lo ]——1 BA6565A

M,
S ECM, EB717
oty

BA6571A
N =TT .
1SR35-200AX 4 BA546 =%
BU8320A/BU8321, . 1[2[3]ra
BU8322/BUB323 T al5]6][T
BU8302A /BUB304 i—./u25173, 71819 (M
BUB992(/\ 1251 73) *[oj#]R

® #4+') £ /Infrared Control

I a-4%
BU2408AL—x
KEY BU2403L/BU2404L/ TUrL7 Fa-4 1/0 THRINCH

BU2418L/BU2419L BA6340 BU2400> ) -% (BU1200%> Y — X)
=X N—=RFy7
(R=2Fy7) l I | l
*(EE REE l
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® 15V RAF LAY Kk XF L/1.5V Stereo Headphone System

F=hJN=2Z
- :}_——’ NTLT NY)—7o7 12mWX2
. :} BA3413F . BA5152F 1.5V 160
BA3413FS L

— %—— HEADPHONE
FM AM
N K FM/AM-IFY 27 4 ZFLAINF AT = T
rer BA4230AF [— BA1362F BAaTiap
BA4230AFS BA1362FS

® 3V FM/AM #+— P UN—ZXZXFLFAY Kk X7 L/3V FM/AM Auto-Reverse Stereo Headphone System

FM AM
Lol B Al B oy
Y¢BA4425F

JAX)Ear
BA1102F
BA1102FS

P

_, § > .
,: 5 > SUNT=ToT 40mWX2
BA3513AF 2.4V 160
':} — g

— g HEADPHONE

E-422E-Fara- Eiig
BAG227/F BA3708F
BA6335/F
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® 3V XFLAAY KK X5 L,/3V Stereo Headphone System

AINT—7 T
Wx2
— § BA3520 ;3"‘320
BA3520F
—_— g; . F———» D

HEADPHONE

E-4RE-Fao MO0 R
BA6227/F BA3708F
BA6335/F

@3VA—RNUNK—ZZAFLA & /BNty T L—+/3V Auto-Reverse Stereo Headphone Cassette Recorder/

Player System

: :
A—kr)N=2

BBV AT L IARVE T3 L
— g ’ BA34 =S B4MWX2
3412K BA1102F BA5206BF W 160
BA1102FS —

iy———J S —
_ HEADPHONE

F-4AE—-KaU M-I .
BA6227/F §E§%&F
BA6335/F

® 3V FM X5 L A %2{5> X5 L /3V FM Stereo Transmitter/Receiver System

FM(76~108MHz)

» X
FMATLARIL A2 FQAZSZSIZ;-F FMRFLALY =N
BA1404F ABA442SF BA1402F
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® 6V FM/AM S # h+ v b¥ A5 L ,/6V FM/AM Radio Cassette Player System

M AM
FM70ORI R
BA4411~3 FM/AM-IFS 257 4
BA4422AN BA4236L
BA4424N BA4237L T
ALCH7UT7T W)= 800mW
e i > BA333 BAS527 6V 40
55749742514 Y
e \ BA3812L 45
E-42E-F2 -5 B : LEDLASLA=RRS (/%
BA6220 BA3707 BASo22LS BA61245U-2
BA3824LS

® 7.5~12V FM/AM X5 L #4353 hty b ZF L /7.5~12V FM/AM Stereo Radio Cassette Player System

FM AM
FM/AM-IFY 7 A+RFLA FTLIY
l_ *BA1440 *xBA1441
FMZORISR - o
BA4411~3 e AFATUFATH
BA4422AN BA4237L BA1332L
BA4424N
R/P = ,: § "l ez g7 2.9WX2
| BA3420AL BA5410 9v 30
R/P 4—»
F574971351%
BA3812L
F-42E-K2LMO-F e BA3822LS LEDLANA—BRTAIN
BA6220 BA3707 BA3823LS BA6124:)-X
BA3824LS

ROHM a




®75~12V FM/AM X7 L A4 7 ht v b3 X5 L /7.5~12V FM/AM Stereo Double Radio Cassette Player
System

TV FM AM
FM/AM-IFY 2T L+ 27 LA TNFTLI4
~*BA1440 *BA1441
FM7OUAILR oo
_BAsa11~3| [T|gasoael | . e I
— g:::gsﬁN BA4237L BA1332 =

e I — R SEEBE
| 1) BA1407AL
e BA1407BL
ALCHF TV T T
‘ BA3312N
w LT BA3310N
A 3 Y
R/P <4—b . [[
:@ ;;’;.’,;j;,’fj NI—TLT , 5WX2
7 | BA3416BL BAS406 12v 30
P —€§ ;
B
P
p—> 9;
. T574974274Y LED
EF-42E-FK . BA3812L X
- R D ot
DN =R BA3822LS LA A=SRFR
BA6220 BA3707 BA3823LS BA61245 1%
BA3824LS
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KEzWEKA7OY 7

OCDHZEAFLASETNS A Bty b XF L/ Stereo Double Cassette Recorder System with Radio and CD

Player

v FM

FM/AM-IFY AT L+ A FLARNFTLIY

BA1440 BA1441

SWX2

FM7ORI R I
__BA4411~3 Baanael - FLALFTL Y]
BA4422AN BA4237L BA1332L
BA4424N
MC J 1 BESEEASR
j 1y BA1407AL
M BA1407BL
ALCH YT LT
BA3312N
/P '—t,@’ BA3310N
A | y
R/P ‘i E FTNXHAE
BETUTLT =77
(r‘ BA3416BL BA5406 12v 30
P —
A
B
p—» §
+— 403D
% BA6351 | o >-sm® | o pac |- POST
} Ey777 BA6353 AMP
(-4 PAY
BA6290
BA6291
BA6292
EXEQETE - IS5 4974A54Y
FosRE-FK ; BA3812L Lo
BA3920 arra-3 ’g:ag%7 BA3822LS LA ARSI
BA3922 BA6220 BA3823LS BA612451—X
BA3924 BA3824LS
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® VTR ¥ X7 L1 /VTR System

CAPSTAN @ FG
MOTOR —
' E—BKS8 P—T{/7/
:@):«—— BAG432S - LE-% 2
BA6435S BA6209/N
BA6246/N
FURIA—K
BU2730S
FG =Z
DRUM BU2770S
— AR5 N Y=
MOTOE@}—— BAGa 7 Yz ste—v122 |, (6o
BA6459P RAMICS-4 RAMICS-4 0SD
(e
CTL 7 5.
Head \ &
$3/B AMP . KBE/&IES0IE 1chip (BAR) Ao —
VIDEO BA7252S (2H) FaxTA
HEAD . 9"“' BA7253S (3H) _
BA7254S (4H) WEEewE aEswE (ga‘;::?‘s
BA7274S BA7280 BA7266S/F
(4H-+BNUE DET) P BU2763S/F
VIDEO OUT
VIDEO IN(O h) | @
EFA/A=T 4% 219 F %
:E BA7001 BA7602 BA7611 RF OUT
BA7021 BA7603
TUNER/IF BA7604 RE
BA7605 Las 0O
BA7606
BA7607
LINE OUT

LINE IN @ . @
HiFi

AUDIO :&—<—> $3/B AMP
AEAD BA7743S/FS

HiFi &7 1 chip Ly
(£ L+PNR- AH7ISW etc) L’;\;f{ Ed o
BA7703K BAG810S/F [~ LED
: BA6822S/F

AUDIO $3/8 AMP HEAD PHONE OUT
HEAD :}—‘“——’ BA7765AS @

=Z

YEILILA-4 TF
BU2403L Fa-4 BA178XXyy—x
*- BU2418L BA6340 BU2400) - |— YX2~ BA178MX X
BU24407 P BU2405:)—-X N)-x
BU24410 BA6161M
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HRELEIVYY7ICIKDOVT

—

HABZLE/ )y ICIZDULT,/ROHM Custom ICs

® O— LDIFAICICONT

i, BMSEICICRAR IO X ERIFR L TLEE, B
EAST BEEE) ZTICOHOREICH WV TEIC R
EEE, SMEE SREOICHRESEILTEVY X
L7,

LHOFEICE LE LTI, SERZARVET A4S
Bedibe L, SFRIEH, SBRS1VE, EXE8H
FICMEHHEEOCICEERFL, 510, REORER
UHEREDEMEZED THUET,

Zhsit, RFOtyY FZ—XICERMINCEARSILD
DTHEERTHYEHS, Bty MI+HHERTED
HHOWERF IR THY, BFHEY Y b OBRRETEIC
H=oTHLEAD

Ot—ILZXKRLLNELTDIC

O FHNIAX MK

® FESDMERET v T

® SO EFEMER L ,
HEEDERICFIADEDTHRFENLZEVWTENET,

® FTETELICICDONT
ICOISH&ERIE, ILY A7 APBHICEEELT,
HOWBEENFTFOILY bOZT e 2EIETE
¢, BTEOEFHBO/EL, ZHEEL, SEELLEEL
(EHSBTHNET, SATOESE, DEDEERR
Ih3#BLSI LSIZ EIck), —BREMEOEE ETT
BNET,

£, YA ORBICE 3B HIEMAIE, L ER
gEETOB LB, ~ 1 3 OHIEHEREEMMT S
EILEB AN ZHNAKMEIL Y FAZ T ARBDEEE
THB AN bOZ 7 2{EE HIRELTVET,

3T, SHHFLVWEEEOSTRBERRET 5158, e
HrYOAX P EREKESYE, AEEERS D ET 3155,
FTNE—DFRELTICILEBIIENSNBZ &I, B
RILIZTELTHRADIETHY T, LAL, TL
2 hAZ I RMEADEEILHELL, ZOFBFHBHICH
FoTWB o, hHiGICHE > TWAHIREICL T T = —
ZICBHEICEFIZANB CEIIR#ETHY £,
Wity ZOEIBBEDIL S ZTOEEICEDATA
<, RABMFEL, Ly biissiic 8% L A w niEs
BOY—XERMNZIZ2BEEDHIC, TSICHEHOBM
(C100/X =t b7 19 M LIEHRZLICEZ ALY —(C

® Highly Versatile Standard ICs

Since ROHM began developing ICs in 1970, the com-
pany has continuously strived to keep ahead in the field
of linear ICs, seeking ways to produce devices which
excel in performance and quality.

Although the line of ROHM standard ICs is based on a
large number of types intended for use in audio and
video applications, it includes among its more than 400
types, devices for use in data processing equipment and
those intended for use as drivers, thus expanding the
range of ROHM customers to industrial users as well as
consumer electronics manufacturers. And this line of
standard products continues to be added to in an effort to
cover the most often required features and functions. In
ROHM'’s efforts to provide the most useful selection of
standard devices, the following major goals.

1) Improved end product marketability

2) Reduced cost

3) Enhanced performance

4) Improved reliability

The successful achievement of these goals has won for
ROHM the position of a leader in the IC industry.

® Ever-Advancing IC Technology

The use of IC devices has spread from their original uses
in electronic equipment to include applications in vir-
tually every industry, bringing to these widely varying ap-
plications a spark of innovation and advanced technology
that touches every facet of our modern day life. And IC
technology continues to be pursued in an accelerated
quest for higher levels of integration — a quest that has
brought us into the age of the LSI and VLSI device.

In addition to the functional enhancement and cost re-
duction to be expected when circuits prevjously imple-
mented with discrete components are fabricated using
ICs, an added benefit is a greatly reduced equipment
parts count and the resulting inherently high reliability of
IC-implemented circuits. The use of microcomputer de-
vices not only significantly enhances ability of electronic
equipment to process data and perform control functions,
but offers the long-awaited link between machines and
electronics, thus opening up a new field for future explo-
ration and development.

When today’ s engineer sets about to implement an idea
for a product, he naturally seeks to transform his ideas
into a viable product in as cost-effective a manner as
possible, striving for a low cost per function. The most
effective means of achieving this goal is the use of ICs
and it is natural for the engineer to strike upon this
method first in the new product gestation period. Very
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HRELEIVYY71CIKDOWVT

PSR, HGToHEIERELIL, BEICORRKERE L
E5RAREEBEHTTHENET,

® O—LDHRXZLICICDONT

X, BICA—H—i3, ICAKOHEEBIEL/O— XIS
LTWhED, ICx—h—tty bA—h—PHHLT
HEHDIHAZLICKE, REERTEY b X —H—/AICW
KODPDRRERT T —ANSED 512&5 TT, HICAD
THAELICERE SN Bty hx—H—ICE2TH,
EPEPBIAAICKVWEZ AN H LD TT,
WHTIE, 25 LAMBICHRL, TEBLETLEAD
ey M —H—DBIIC, DARXLICOFAE, ZFH
WEETBES, BED [HDAZLICHEYZFL] %
L, CHBWELEUZEIBHLTEVN LA, .
rFELLE LT, REBENBFOAHTE L, BIEHES,
EEHE, XFEBLEOPFICETIREL, O—LDH
22 LICE THIBWAEEWTEY T,

o DR EIC L A MEMN

© EHRDEERIF

o HRD/NEE, BE NIt

O IEESFHE LA TVAEHS

BEDBEHDEHIC, ¥U0O—LDHXZLICE ZHRE
KBV,

often, however, the innovative engineer will find that what
he requires for his innovated product is an IC with func-
tions not found in standardly available devices.

The answer to this type of dilemma is available from
ROHM in the form of highly versatile standard ICs in com-
bination, when required, with custom ROHM-developed
ICs developed and produced to meet severe product
development schedules and incorporating just the func-
tions and capabilities the creative designer demands for
his new product. ROHM has placed emphasis on the
creation of a development team capable of producing
such special devices and the qualifications of the ROHM
team can be judged from the long list of custom ICs
(more even than ROHM standard ICs) that have been
developed and produced for ROHM customers around
the world. .

@ ROHM Custom ICs

Traditionally, IC manufacturers and finished product
manufacturers worked independently to develop new
devices and products without any form of cooperative
effort. This type of closed development effort often re-
sulted in a mismatch of device function and end product
requirements. This problem is particularly prevalent
when a finished product manufacturer is using custom
ICs for the first time. The ROHM answer to this problem
was the establishment of a unique custom IC develop-
ment system, the aim of which is to bring the custom IC
development process closer to as many equipment man-
ufacturers as possible. The result is a system which
allows many users who would have previously found cus-
tom IC development beyond their resources to avail
themselves of the many advantages offered by specially
designed devices. This system has been able to produce
custom ICs for a large number of applications, including
not only consumer products but communications, indus-
trial, and optical equipment as well. Because of the na-
ture of custom ICs as devices designed specifically to
meet individual customer specifications, the confidenti-
ality of the customers must be protected. This must ex-
tend to cover device specifications and performance as
well as, of course, customer names. What we have done
by way of presentation of the ROHM track record of cus-
tom IC development is to list some typical fields in which
ROHM custom ICs have been used and to present some
specific applications in block diagram form (listed on the
following pages). An examination of this data will quickly
reveal the ROHM custom IC development capability.

If your new product could benefit from originality, com-
pactness, lightness and added value, and you require a
system which will protect the confidentiality of your de-
velopment plans at every stage, look to ROHM for the
custom IC solution to your new product design problems.
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® The ROHM Custom IC Development System

The ROHM custom IC development system was estab-
lished to enable the heretofore difficult development of
fully custom linear and digital/linear hybrid as a joint
effort between the IC manufacturer and equipment man-
ufacturer. The system is designed to ensure close coop-
eration with the customer during every stage of develop-
ment from IC planning through to the mass production
phase. The goal of this cooperative effort is to ensure that
the finally produced IC meets customer expectations
with regard to performance while costs are minimized for
even small quantities. Sufficient flexibility has been de-
signed into the development system to allow ROHM to
accommodate individual customer differences in custom
IC development experience and development goals.
(1) Close ROHM-Customer Cooperation

To ensure the timely development of IC meeting cus-
tomer specifications, ROHM enters into a close coopera-
tive effort with the end user of a custom IC. Information
exchange is the keyword in this relationship, the sales
engineer and the IC development engineer teaming up
to discuss development problems with the customer en-
gineer most closely related to the custom IC problem.
This strict adherence to cooperative action results invari-
ably in ICs which stand out for their high performance.
Of course, the information and know-how with regard to
customer product planning gained during the develop-
ment process is never released to third parties.

(2) Custom Packages for Custom ICs ‘

In addition to dual and single in-line packages, ROHM
custom ICs have already been produced standardly in
flat packages and zig-zag pin arrangements and in mini-
mold packages which allow mounting devices as chip
components. This is a natural extension of the true defini-
tion of the word “custom,” since to be really custom,
packaging as well as device function and performance
must be made to accommodate special customer re-
quirements. This is the type of flexibility that ROHM built
into its custom |IC development system to ensure that
ROHM custom ICs meet the challenges presented by
today’s innovative equipment designers.
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ROHM ICs can be developed as fully custom or semi-

custom devices.

ROHM fully custom ICs, of cource, are characterized by

the following features.

® Device specifications are set to match precisely a
particular customer requirement and are. imple-
mented using a unique set of masks.

in contrast to fully custom ICs requiring an entire

series of masks, semi-custom ICs enable the produc-
tion of several types of devices from a single mask
series.
® While the ROHM custom IC development system can
accommodate both fully custom and semi-custom de-
vices, these devices, should be selected using the
following considerations.
. Necessity for protecting the circuit design.
. Plans for mass production.
. Allowable development costs.
. Allowable development time.
. Possibility of defraying development costs over the
mass production.
6. Ability to concentrate the mass production run in a
short period of time.
The ROHM custom IC development system is designed
to consider all these points, following the development
program with close customer contact at every stage.
The following flowcharts describe in simplified form, the
interaction between the customer and ROHM and clearly
show the designed-in flexibility of the ROHM develop-
ment system.
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/
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Will production be 100K

YES

LYES

units per year or over ?

BIREM L BARYMICAR |

LDF LN T A DHB
# Is sufficient margin
available for development
cost and scheduling ?
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BRI R b & RMERAT
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Is sufficient mass produc-
tion scheduled to delay
development costs ?
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- ?%L:EE%%%K?‘%

Is mass production in a
short period required ?

FRBIOBEULENE
ETELNH BN »
Will production be 100K
units per year or over ?

Bl /NS DED
Is compactness of cir-
cuitry a requirement ?

BEIXOEBLIER
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Is cost reduction and
improved reliability nece-
ssary ?

Fo4 R — PERETH
o

Descreat implementation

L]

EEBHLET
Fully custom IC develop-
ment is recommended

TIVARY L IC TORE

LIHRY L IC TORE
AEBHOLET
Semi-custom 1C develop-
ment is recommended

{

|
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ROHM semi-custom IC
development program
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Design using NO
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Logic design/
circuit design
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general purposelCs

on custom IC development
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® Can the master wafers pro-
duced by ROHM satisfy the
engineers circuit requirements?

®Can a single chip provide the
functions required?

Study this and other problems.
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Development planning/
development contract
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® Logic design drawings based
on the ROHM design manual,
cell family, and logic circiut im-
plementation manual are received,

® A check is performed to deter-
mine whether these drawing
agree with the ROHM logic
cells.

@ After this check is performed ,
a detailed verification of operation
is performed.

—

Yiab—3ar

Simulation

OB ETEN LHRIE IaL
—rary7¥—%, 7R MMtk
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Tab—YarEiTo TR
ICEBNARWI L HEALE
£l

® L ogic simulation date and test
specifications along with other
information are obtained from
the circuit design engineer and
ROHM performs a simulation to
determine if logical faults ocour
in the circuit.

-_—/_
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temporary specifications
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® As a result of the simulation,
if no faults have been found,
temporary specifications are
exchanged. In addition to logic
diagrams, these include the DC
characteristic specifications
and package specifications from
ROHM.
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Quality First—the underlying corporate goal of ROHM
throughout the years in producing ICs. It has guided us in
consistently being able to mass produce high-quality ICs
for both our domestic and international customers. Re-
cent years have seen the use of semiconductors spread
into virtually every field imaginable, playing a major func-
tional role in a myriad of products. This increased usage
has brought about a natural demand for devices of both
high performance and high reliability.

Since the failure rate for semiconductor devices is basi-
cally determined by the initial failure rate and the wear-
out failure rate, lowering these failure rate levels is an
effective method of increasing overall device reliability.
Many initial failures are characterized as being caused in
the production process, and tend to stabilize as time
elapses. Waiting for until these initial failure-prone de-
vices are in customer hands before they stabilize, how-
ever,would result in a fatal number of justified customer
complaints of poor reliability. For this reason, various
types of debugging are performed to discover these fail-
ures before products are shipped, and thus lower the
failure rate of the devices at the customer location.
Random failures, on the other hand, are an inherent func-
tion of product design-in quality and can be tolerated if
sufficient margin is allowed. This manifests itself in the
necessity to derate and to provide redundancy in design
of products to reduce the effect of random failures on
equipment failure rates.

The ROHM program of quality assurance is designed,
then, to stand in the place of the user desiring high-
reliability devices and allow the design process to pro-
vide the required reliability.

@ ROHM Quality Assurance Activities

(1) Design

While all design efforts are guided basically by the
required design standards and goals, the ROHM de-
sign philosophy has been enhanced by careful moni-
toring by QC and QA departments in an effort to pro-
vide a complete evaluation products, thus allowing
only those products destined to be high in reliability to
be developed. Products not deemed viable from a
reliability or quality standpoint or those that failed in
the prototype stage are partially or fully redesigned to
meet ROHM's strict standards.

Prototypes are evaluated for characteristics and reli-
ability to determine the required quality and produc-
tion capabilities.

Manufacturing

All of ROHM’s manufacturing activities are guided by
carefully developed procedures—procedures de-
signed to ensure that designed-in product reliability

@

-~

ROHM 51



£ /'Y< v 7 I1C,/Monolithic ICs

BRI EERECOVT

SHBEY, FARMERHETRABICE-LBE (Th
FEICEREETONE) (i, HEtO—BEEXIILE
TEEFTVET,

SEARE I, FUEBRVCIEEMERE TV EKREED
B, TRENDBEEZFTVET,

(2)8hE 88 _

BLETRETIE, TNTHREBICEDVAERICTEERE
ETVWRELAGE, EEMIEOhB ZEEHELET,
REUAREEES -0ICHE L ASEEE, HHEEY
ZH|A TR TVET,

/o, BETROEE, BF, B2)OERLRINEEN
BTHERICANEHDTT,

LEP T, BT Y- RARELEET3ITRTI
g) == LitEfTo Y BEROEREERL, 22
DICEDEGRBEEBNBATVET,

(BURE LRI

REOHBEKIE, FRETppMA—F -l ->TWV3
ZEbHY), SHEMERTICLREBAADZE, &
E, €%, BEELICLZTFNXLTETV, FREE
KEHOLHRBIIHATREL, BEBOFETICE THE
ENEWVWEI RV =2 T ToTVETE, 7Ny
FLTTH CLICLNEEMOBEICERICAS L3R
EHESLTVET,

(AL ERALERPT

Hiedm, BRRAOEHEMRRET-TERKEERET S
MESPEFMEL, ¥/, HETRREHPEEEETOFTM
EFVET,

F/m, BERICOVWTHESNICSERIC OV TRIGR
1TV, SN TIRENDOIRELTY EEHICTE
DYEFEOWEICRITTVET,

(5)% D1t

STREHBT—2IEDEH, THohHMANFEEEF
BALTWET0OT, #GOBEIOY MESHPSTRTD
PBEIVATLILE>TVET, A—, b TILRERICDH
Oy MEWREN TEBL0, 20O S TUpEIcEREL
EbDOLP T COPOBREBLEDT 73 HFRE—
TA—ICTABEIICELTWVETS,

Lzt ->T, PEHOEN, BERAOAENRIETCIE
AT A= KNy 7 ShEBREMBN EShTVET,

is preserved in the manufacturing of products of sta-
ble, high quality. ‘
To ensure stable quality, a strict system of quality
control and assurance has been instituted in addition
to careful control over manufacturing facilities. These
strict controls team up with carefully controlied tem-
perature and humidity in an ultra-clean manufacturing
environment, providing amplé demonstration of the
long-term ROHM commitment to reliability.
This commitment manifests itself in the clean-rooms
ROHM uses for the manufacturing process and in the
dust-free suits ROHM manufacturing employees
wear—all precautions ROHM takes to minimize the
chance that accidents in the manufacturing process
will effect quality of finished devices.

(3) Inspection
With recent demands for devices with failure rates as
low as several ppm, in addition to the obvious need
for testing of all devices, devices must now be de-
bugged and screened in-house using voltage, cur-
rent, and temperature changes to detect instabilities
in devices before they leave ROHM. This debugging
process not only prevents devices doomed to failure
from reaching customers, but provides an important
contribution to efforts aimed at improving inherent ré-
liability.

(4) Quality Assurance
The quality assurance teams at ROHM are charged
with the responsibility of performing reliability testing
on prototype and trial mass-production devices to ev-
aluate whether or not they satisfy the applicable qual-
ity requirements, in addition to their other responsibil-
ity of evaluating both circuit designs and the capabil-
ity of the ROHM manufacturing processes.
In addition, the quality assurance program at ROHM
periodically performs samplings from the entire
range of products to evaluate reliability and gain a
grasp of the true capabilities of the ROHM manufac-
turing facilities. These addition functions are a signifi-
cant aid in maintaining and improving ROHM reliabil-
ity and quality.

(5) Information—the Key to Overall Quality and
Reliability Control
At ROHM, control of the processes affecting quality
and reliability is implemented on the basis of data
collected on with regard to the many processes in-
volved. This form of statistical control is designed to
allow tracking of the entire history of a product by
keying off the lot number of a particular device.
Should some trouble occur, lot tracking can be used
to pinpoint the cause and provide the necessary infor-
mation for quick corrective and preventative action.
As this system is setup to enable both feedback from
investigation results and customer input to affect the
quality determining processes, we warmly welcome
customer suggestions in our continuous quest for im-
proved quality and reliability.
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/’Integrated Circuit Quality Assurance Program and Failure Criterion Standards

Test item Test conditions Test method Criterion
SHER<HE VIS ST ERCERPRIERICA > TWVWB I & MIL—STD—883 HHEEICRD
Outer appearance and | Outer dimensions and markings must meet specifica- Method 2009 BRERAKICLS

dimensions VIS

tions.

Published specifications
(limited sampling is
performed.)

iRiE VIB
Resistance to vibration
viB

RENEEE 10 ~55Hz

X1 1.5mm

5 R 14

XY, Z#h A% 2k5fE, &5 68

Vibration frequency=10 ~ 55Hz

Peak—to—peak amplitude 1.5mm

Sweep time=1min

2 hours each in X, Y, and Z directions for a total of 6
hours

MIL—STD—202
Method 201A

F1IF212HDL
Based on Table 1 or 2

TR FALL
Dropping FALL

BIIMA 5D A THOAREICIOBARET S5
The device is dropped from a height of 1 meter onto a
maple board 10 times.

F1 iz 2(CKI<
Based on Table 1 or 2

N FiEtE ES 260CE5CH/N> ZHERIC10E 1 #REY — KO X b v /¥ | MIL—STD—202 F1 i 2(&D<
Soldering heat F¥TCRETS. 3275y NNy —=2ICD0WT I, 260k | Method 210 Based on Table 1 or 2
tolerance ES 5CHONL ZHEARAN10E 1B/, BT EiRdiF382%T
BRI
Immersion up to the stopper for 10+1s in a solder bath
at a temperature of 260+ 5 C.
NS85 SOLDA | 235 5 COON 4HAIC3 X 1 BBET 5. N> F13#&E | MIL—STD—202 LI ENL FIZhhB T
Solderability SOLDA NH TSy TRRBTRAT S A5/ — ViBHEER Conforms to &
Immersion for 3+1s into a solder bath at a temperature Method 208 95% or greater solder
of 235+ 5 C. Eutectic solder is used and a 7% rosin coverage
methanol solution is used as the flux.
Ul 3EE BEND TaRREICT2@ER MIL—STD—202 F1 XiF2(&S<
Lead bending strength | The bending test illustrated @‘(/\/ Method 211 Based on Table 1 or 2
BEND is performed 2 times. < . O] Condition B
ihEM MR AR (3 e $10Y 1 7 LK MIL—STD—883 1 XiF21C#3<

Moisture resistance MR

10 cycles are performed without pre—processing.

Method 1004

Based on Table 1 or 2

BEY T 7L TCY BEREZRTEORRE (304/104/304) T1004 1 7L | MIL—STD—883 F1 Xz 21Z8]D<
Temperature cycling sy Method 1010 Based on Table 1 or 2
TCY 100 cycles at each temperature in the prescribed Condition B
intervals (30min/10min/30min)
HiEE HS BRESEMERTDMERE 65 /108/54) T154 1 JILE | MIL—STD—883 F1 XIF2(2KD<
Thermal shock HS e Method 1011 Based on Table 1 or 2
15 cycles at each liquid temperature in the Condition B
prescribed intervals (5min/10s/5min)
SRE ST (125) Ta=125+ 3°C (2T 1000 B5fEALE MIL—STD—883 x1 XF2(CHKD<
High—temperature 1000 hours storage at Ta=125+3C Method 1008 Based on Table 1 or 2
storage ST (125) Condition B
EifEES LL (BFES) | Ta=25 £ 5 CICTEREE (£5) BE1 00085 MIL—STD—883 *1 Xig2(CHD<

Operating life LL (life
at rated load)

Continuous powered operation at Ta=25+5C

Method 1005

Based on Table 1 or 2

SaeEigiE MST
High—temperature,
high—humidity
storage MST

Ta=65= 3°C,RH=90~95%FFE 5 (C 1 000RFEIALE
1 000 hours storage at Ta=65+ 3 C,RH=90~95%

F1 X 21c&D<
Based on Table 1 or 2

Tvyyv -7 yh PCT
Pressure cooker test PCT

Ta=119+2°C, 25E(C T 10085/ E
100 hours storage at 2atm with Ta=119+2C

F1 Xz 21c&D<
Based on Table 1 or 2
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Table 1 Linear IC Failure Criterion Standards

R R Failure criterion
IR B B o : .
TR R Test item Lower | Upper Unit
TEFE L_3 U+3 aB limit limit
Vi i L—
FHE S Lx08 - W oltage gain 3 U+3 dB
| R . —
—— BB _ Ux12 A ated output L X0.8
B UHY N Supply current - Ux1.2 A
HOMEEE — Uuxi1s \" Electrical
o _ character- | Output noise _
LEWEER Uxi15s % i voltage UX15 v
AT Lx08 | ux12 a Total harmonic _ UX15 %
SR BRERAICLS distortion : o
S48 - 2Dt | ZED BEAKICLS Input resistance | LX0.8 | UX1.2 Q
PN RREAKICLS Appearance Limited sampling
U @ ) HARE _HRR1E Appearance Marking Limited sampling
L 0AE TR and others
Lead corrosion Limited sampling
Note U : Initial rating upper limit
L : Initial rating lower limit
£2 FUANICOHBEHERLE Table 2 Digital IC Failure Criterion Standards
R E AR Failure criterion
B OB B Ofr . .
TER LER Test item Lower | Upper Unit
HASEE LX09 | UXi1 V; limit limit
I HHEE R _ UX10 A Output voltage | LX0.9 | UX1.1 v
XU s Output leakage
ANER - uXx1.i1 A Electrical current — uXx10 A
=Eh — character-
HH A uxi A istics Inpu current - uUxi.1 A
se BRERKICLS Output currento _ UX11 A
SVER - Z Ot | 4ZED RERAXICELS voltage ’
T DEE RRERAICLS Appearance Limited sampling
. Appearance . . .
u:
HBRUE LRRfE and others Marking Limited sampling

L : #DAA#AE T RRAE

Lead corrosion

Limited sampling

Note U : Initial rating upper limit
L : Initial rating lower limit

55



£/ Yy 1C,/Monolithic ICs

BRAERICOVT

B A 7# (- D\ T/ Notes on Absolute Maximum Ratings

o BATHROLEM
EUANSOBEEOET, BERERLEL, H6, EEk
FRIT B -HICIEVWDEBERICENTH EBEELY
CLBAEREERAL VLD CTILEF BN ET,
(1/BRBE (Voo Max.)

COBEBLTTHAE, EHEMLTHMERS Y &
HA,
(2T BE 7 (Icc Max.)

ZOBHRBLTTHAE, EHEMLTHREHY %
A,
(BN AHEES (Pa Max)

IC% ki » 573 - HIZ1E, ICHOTj Max. (HSIESS
B LT CEES € 3BREN BV T,

PoMax. |3, BYERAERE (Ta) &MHMBOMK, K& &
K& TVWBWARDT ZENTEET

Pd= P— PO

aPo __ Po_
N GhE)="5 = Pat Po
P TED S DHIAEN

Po-ICh S@AFICHIAT AHNEN

R KK EARIE D
With an infinite heatsink

BEAR(E R
With a heatsink

POWER DISSIPATION : Pd
3 /(//////
8

B L
Without a heatsink\

0 25 50 7 126

AMBIENT TEMPERATURE : Ta (°C) T (lvlax)

Fig.1

Po, N%&#EE L CPaMax. kst vy hELTEXKS
h 3 REEERE (Ta Max) & Pg Max. » S1EEEHRE
AT Max. 2 # 2 £ & 5 ZEIEH & b DR O ETE
% Fig. 1 2 5KDTLLEEW,

TR FHETEL P > ERENICICRET S
EFHBNETDT, BBROKE S RIRBED - Taxst

" @ The Necessity for Maximum Ratings

Maximum ratings are those values established which, if
exceeded even momentarily, may result in functional de-
terioration, thermal damage and operational limitations in
addition to shortened life and limited reliability.
(1) Maximum Supply Voltage (Vce)
As long as the supply voltage is kept below this level,
continuous application of the supply voltage is pos-
sible without problems.
(2) Maximum Supply Current (lcc)
As long as the supply current is kept below this level,
continuous operation at this current is possible with-
out problems.
Maximum Power Dissipation (Pg)
To prevent thermal destruction of an IC, it is neces-
sary to maintain the junction temperature, Tj, below
the rated maximum. The maximum power dissipation
may be expressed in many forms as a function of
ambient temperature, Ta, heatsink shape and heat-
sink size.
Py = P—P,

@

=

P,
Py+P,

P: Power from the device power supply
P.: Power supplied by the IC to the load

The surface area of a heatsink with the thermal resis-
tance such that the junction temperature, Tj, does not
exceed the allowed maximum may be determined from
Fig. 1 using the ambient temperature value and the pow-
er dissipation required by the equipment within the de-
vice is to be used. A heatsink with sufficient margin
should be used to accommodate even those sets of
operating conditions not foressen at the time of equip-
ment design. i
When the P4-Ta curves of Fig. 1 are available, they
should be used for design rather than the maximum value
of P4 alone. It should be noted, however, that these
curves merely indicate what region the device may be
operated without destruction or damage. They do not
offer a guarantee of IC functioning. This includes such
characteristics as voltage gain, distortion, and amplitude
detection. When an IC is operated at its maximum value
of power dissipation at Ta, it is normal for the IC pellet
temperature to reach the maximum rated storage tem-
perature (Tstg). Under continuous operation at the maxi-
mum junction temperature, for most device types, the
failure rate drops approximately 1% every 1000 hours.
(4) Operating Temperature Range (Topr)

While even for operation within this range at Ta=25°C

electrical characteristics cannot be quaranteed,

basic circuit function is guarangeed. If some ques-

N (efficiency) = fpi =
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LTL &,

Py-TaphigFig A 2 #E S h TV 3 H5 1L,

PaMaxfif & #) $Po-TafhiR Z BE L T £ SV,
Py-Tafhi (3 ICO FERFIRDIREE T % V) BIFREREDRFL &
RTHOTRBYEEA, Thbs, BEFNE, EXiL
EOBMIITBERELENDHC X THICHFERL L
WEWHIRIEETBHDTT, ICETalc TPgMax. &l
MU =184, ICO~L vy MBEIRERTstg Max.lC4 %

E2ICHE-TVET,

Tj Max. DIREE CERENES B 12

W THIREER (31,0000 K - W1%UTICEN £,
(4)EhER BB (Topr)

COEEANTIETa=25C TOEEBRNIFERIRILETE .

AN, —ISOEREEERRIIL ET, BfFREEERANT
OERBEEDRIAEDEEICODVWTRMLAI SN E LA
5, BMRMEY, EERMBLHICHS > TIBH LS
L

BHRTFRESRRE (Tstg)

CHREHEATICERE LTV IR HFIEHEL ED
Fikdb A, L LIOEENTH - THRHLEE
EELZICOISEREEDBILICOLENN ETTOT, IS
AB LTSV,

78, K¥ORREBICH

(5

tions arise as to circuit functioning within this range,
ROHM would appreciate a consultation before you
design-in a particular device.

Storage Temperature Range (Tstg)

Storage of the IC within this temperature range will
not result in deterioration of IC performance and func-
tioning. However, even within this range, care should
be taken with regard to sudden changes in tempera-
ture, as this type of stress can lead to deterioration of
IC performance.
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ERLEDIEE

{Ef_EDixE / Precautions for Use

® RE - EBDIEE

(1) ICIRER IHFORIEL EDRILLD -8, HEINLLE
BISEVEIR LSRR E LT3V, DaCEDBR
DEMEBTFI LI,

R T5% LT

BE---0~+30°C

(2) ICRERRE, HEREHFVICCLDHOILLTLS

LY,

(3) ICIRERFIC, KX IEEEMRETRES S LWL IE
BLTLERIY, £, BELHAPERODHEVIKET
BELTLES,

(4) EMAFICIIEER S — AR TILIZILBATEL S
EDOHFEERVTLCEIY, BELPTVESEIZEIT TS
EEV,

(5) E#REIC I3, PCEAR (7> MEDHD) MICIEEY
EANEY, ALFUHENF v— Y EBTHES S &
SICLTLEELY,

(6) BMEFICIZ, BANEHWIRESPEELICICERAE
WTLEEL,

@ MFUIHDEE
MICICE - T, ERBR L, DHFOHIHENFH V)
TN, CheTY 2 b EIRETHRERE LTHERTS S
EFBFTL A, ik & LTHEALLBE, ZHF
TH-THBREREED T TN EELDFEDHI T,
@) U — FEgERV T TRAT 358, RO EEE
LT ERW T « > EEHBIERICOHE, 7
SO TR, BETOE-ILFAIEEELE-L
REWFENTRENDLILERBCREE LTS, IR
FIROFY BB RIRICEEE LT 230, iy hlf
AEHNIOENIZE, KikH S53mmEl BN - ErR & dhlf
5&£51CL,90F LB VT F &V, & $,DIP(F
ATNALTALNy =) BRTFMIE LEWVWTL
Ay,
3) 7 1 > DY, BERRVU /Ny & — /C’)”'ﬁ/, MI%EfT
S EBRBIPERLEY, ALY DL LY, BEORE
FR&EGWEY, -
A HE7 1 > 1RIC~L y FOGND, EREMICHE > TW
B0, M7« BEBOGND, (s ETH, FHL
TLEEY,

BT 1> %30 LTERLEESE, BT« > ICEEY

@ Storing and Transporting ICs

(1) To prevent lead oxidation when ICs are stored, stor-

age should be done as close to room temperature as
possible, and in a dry location. At the minimum, the
following conditions should be satisfied.

Humidity : 75% or less

Temperature : 0~30°C

(2) The ICs should be stored in containers that are not
easily subjected to the effects of static electricity.

(3) Care should be taken when storing ICs that they are
not subjected to water or conductive liquids. In addi-
tion, the storage location should be free of dust and
harmful gases.

(4) When transporting ICs, they should be placed in a
conductive case or wrapped in aluminum foil. Avoid
containers which could pick up static charges.

(5) When transporting ICs already mounted onto PC
boards, place an insulating layer of material between
PC boards and be sure to discharge capacitors on the
boards.

(6) When transporting |Cs, they should not be subjected
to mechanical vibration or shock.

@ Mounting ICs

(1) While the equivalent circuits of some ICs indicate
that some pins have been left open or internally un-
connected, the user should avoid using such leads
as PC board wiring tie-points. Even if the pin is not
internally used, such use as a tie-point can result in
trouble such as oscillations.

(2) When bending the leads of ICs, the following pre-
cautions should be observed.

1) For power amplifier type ICs with heatsinks,
when the fin is to be bent, the mold side of the fin
should be held to prevent disturbance of the
lead-package sealing.

2) The same precaution applies to bendmg the
leads of an IC.

3) When bending to a 90° angle is done, the bend
point should be made at least 3mm from the body
of the IC, and care should be taken not to bend
the lead more than 90°

4) Leads of DIP packages should not be formed or

bent.

(3) Cutting or forming the fin and forming or otherwise
processing the package will result in an increase in
thermal resistance, the application of stress and
could possibly cause device failure.

(4) Because the heat radiating fin is at the same poten-
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FIfi&Eha LICHEIREhET,

(B) BBk 7 1 > DFEFHF FIL T 1L, 4~ 8kg emRETT,
6) BEh7 « > OMMIFEFC, UL T XETFERE
W358, BEMMEREERIES L, H—ICP YD
PTUREBRLTLELIY,

AL TYZDOEPCE>THEDF AL ERIN L TIE
EMEECTBIEYHYETOTEEICHBISERLT
{f2aw,

(7) 7Y > pEARICIC & BUF T BREIC IR ICH B % #esd (2
FEFALVTLEEN,

SIP(Y> TS Ny r—3), LE(S7H 1>
FA LNy =), LS(LF a1y =) 18, B
Nz Fajic ULXFEEMBIC LAz EEREI1IpinERLE
$o DIP(F2T7MqM>541 18y —), DIP-S(DIPY
Aoy yr—Y), MF(2Z75y bXy/r—2), QFP
(979 875y by =201, BANEEICULXFEE
fBICLAEEEETH»IpnERLET,

___________ A
|

I

J

SN E T
ICHARA%E £ 57 A TRMHTRE LS, ICEHIRT S
ZENFBNETOTHATERBLTLES LY,

(8) 71U > PRSI I BB 1L, ICHTF DM & AU
ROMBRE—FEt, BABICICBALZ ML XD LD
S5HEVESICLTLEZY,

O N AT TEB L TERBTT > T EE W,
260°C T 3108 LT, 360C Tk 3T TIToTL £
Vo ICORYIET LOBEBRBFICERBL T,
N BT ORRICIE AR E W 1~1.5mmBE L 7 RETTT -
TLEEY, ‘

(10) 75 v 7 AIAEDOBIER T A VMDD EFERT
BE, V- RGrERLAEVEMICEYEESAZZEY
HET,

(AN NP HATFICACIOVH Y —7 LTV HEWHEEEEL T
POFEHALTLEEN, ACY — 7 13B5(C & 1) 120Ve.piE
BHTWBZENSNET, ZOLI N FT7 2ER
LTICOAAEL HEE LT RDEMT S &, ICHEER
THEZENBYETOT, NoHFITTDRBBTT7—X%
WMo ThEBFENCLZE,

T, NLAOdTOTSTOHEBMELEZLD I EICLIAC
Y b ELERZEDLHNETOT, T7TDAAS
BRALT, LU= 70PHEVWHTHENLZEL,
(12) Afk, 1E%E, BER, NIV EINTOACY -7

tial as the IC pellet ground, the heat radiating fin
should either be connected to ground or left open.
When using an IC with the fin left open, if a voltage is
applied to the fin, the IC will be destroyed.

(5) The tightening torque for heatsink fins should ideally
be in the range 4~8kg cm.

(6) When mounting heatsink fins and silicone grease is

used, to reduce contact resistance, the grease
should be applied evenly.
Depending upon the content of the silicone grease
used, the device may absorb some of the oil and this
could result in a lowering of reliability. Care is thus
required in the selection of such greases.

(7) When mounting ICs onto PC boards, extreme care
should be taken to avoid mounting the device in the
wrong attitude on the board.

For SIP (single in-line package) devices, with the
markings towards you and normally readable, pin1is
to the left. FOr DIP (dual in-line package) devices,
with the marking facing upwards and normally read-
able, pin 1 is to the lower left corner of the device.

If a device is mounted incorrectly and power is ap-
plied, the device may be destroyed. Extreme care is
therefore required to avoid such accidental device
destruction.

(8) When mounting ICs to PC boards, match the IC lead
pitch to the pitch of the mounting holes to avoid sub-
jecting the device leads to excessive stress.

(9) Soldering should be performed in as short a period
of time as possible. It should be completed within 10
seconds at 260°C and within 3 seconds at 360°C.
This caution applies to the desoldering of ICs as
well.

Soldering should be done at from 1 to 1.5mm from
the body of the IC.

(10) When strongly acidic or alkaline flux is used, corro-
sion of leads and resulting dete:ioration of charac-
teristics can occur.

(11) Before using a soldering iron, verify that it is not

subjected to leakage from the AC power line. Such
leakage can sometimes reach a level of 120Vp_p.
Such a leakage-prone soldering iron can destroy an
IC when it comes in contact with the IC leads. A
solution to this problem is to ground the soldering
iron tip before use.
Also, the direction insertion of the line plug of the
iron may be changed to eliminate this leakage prob-
lem. In such cases, experiment to see which direc-
tion produces the least leakage before using a par-
ticular iron.

(12) Grounds should be provided as well to prevent the
destruction of ICs by leakage from human bodies,
work benches, measurement instruments, or con-
veyor belts. To ground the body of a worker, the
scheme shown below is required, with the wrist or
other part of the worker being connected to ground
through a 1 megohm resistance.
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Note that, for such an arrangement, the resistance
should be connected close to the worker to prevent
shocks.

For the same reasons, conveyor belts and linking
sections of work benches should be connected to
ground. When several benches are linked together,

it sometimes happens that the benches are not
electrically shorted to one another. Care should be
taken to link all the benches together and short all of
them to ground.

(13) When static electricity is a problem, care should be
taken to properly control the room humidity. This is
partically true in the winter when static electricity is
most troublesome.

(14) Care should be taken with device leads and with
assembly sequencing to avoid applying static
charges to IC leads. PC board pins should be
shorted together to keep them at the same potential
to avoid this kind of trouble.

@ Measurement and Inspection Precautions

(1) If power is applied to an IC whose leads are shorted
with solder bridges, the IC may be destroyed. Thus,
before applying power, a thorough check of the sol-
dering of the board is required.

(2) When the power switch of power supplies or of mea-
surement instruments is turned on and off,sudden un-
expected surge voltages are generated which can
destroy ICs. Grounding should be used to prevent the
generation of such surges.

(3) When making measurements and inspections of ICs,

turn the power supply on only after the IC or board has

reached the required voltage.

If the IC or board is pulled out with the power supply

still applied, the IC may be subjected to excessive,

destructive currents caused by the differences in the
sequencing of the removal of IC pins or measurement
instrument connections.

Since excessive current flow is a common cause of IC

destruction, the power supply used with ICs should

be provided with a current-limiting circuit.

In addition to the above precautions, if questions arise

as to the safe handling and use of ICs, contact your

ROHM representative. Also, contact us prior to using

a device under a set of special conditions.

(4

60 ROHM



£/ Yy %2 1C,/Monolithic ICs

FRLEDER

©® ICO#EELET

ICO4ME, FRAThZBEICKEZCERL, RAHR
HEMBREEIZ2DE, FTFIVHIELAEVBEELAEYTS
ZEDHBNET,
BRERRURMESENEEME V-2 D0 L
5, ICOBMICHTIEERTAPITIVEIGSHVET, X
DEIHERISFERLTLLEE N,
ZICOMMBRATEIRIE, RAFESEEE (T) Max.) X3
fEREHHE (Topr) ERLTVWETOT, COEESEIC
Pq-Tafite (B EEMHR) EFHL TRH T LS,
ICIE, ThEFKICHRMENS XE+HICERE L THE
ShTHNETOT, ORREELICIIRIBIIHY T EAD,
RERBICHA-T, ICKENOMEEE S ICRIBSE S 1=
HICE, +PBEBEEDMMFEEE LTHVTH, K
TEERALICEVWTIR, BETHIBENGBZVESTT,
M#FEEAZLTH, ZOHHDOUHIBVELD T, +
PERMBDREMET I EN TEE A, T, ZDOHE
VOREANEGTNE, PEVICOBENFrERLDODHE
TOT, ZORUDVTHER LA#ERETE LT 20,

® HHICEE LTS

1. XRDS> 5, HEEBERUNEZSERECED 58
BEWE (RIIEH) ICBUTIHOEHET 3584,
REICED CEHBHRIIDETT,

2. BHE/ UV ICHRIE, BEMECHNLET
P, —BHFZLUOBDLH N ET, FHMCOEELT
I3, YHEEELCEMVAEhELEIY,

@ IC Thermal Design

IC characteristics are greatly affected by operating tem-
perature. If the maximum junction temperature is ex-
ceeded, the device performance will deteriorate and
may be destroyed. It is necessary to consider tempera-
ture in the design of an IC from both the standpoint of
preventing instantaneous destruction and that of assuring
long-term high reliability. Care should be taken with re-
gard to the following points. The absolute maximum rat-
ings for each IC type indicate the maximum junction tem-
perature and the operating temperature range. These
values should be used in applying the P4-Ta characteris-
tic (thermal derating) curves.

Since ICs are designed with adequate consideration
given to inherent thermal balance, in many cases,
although no problem exists with actual circuit operation,
even though overly adequate heatsinking is provided in
an effort to assure the inherent performance characteris-
tics of the IC, under actual operating conditions such
margins do not exist. For example, regardless of how
large a heatsink is provided, adequate cooling will not be
achieved if it is not tightened down sufficiently. Also, if
the surrounding ventilation is insufficient, the IC will con-
tinue to rise in temperature, this point as well being one
deserving of the attention of the circuit designer.
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® MFR.D4&

High-density packaging is strongly requested for elec-
tronic parts as the electronic equipment and devices are
made to smaller, thinner and lighter constructions.

Our company has been making efforts to develop smaller
electronic parts to cope with these trends and are sup-
plying various small electronic parts to the market. Typi-
cal chip parts in this category include minimold transistor,
minimold diode, leadless diode, leadless rectifier diode
and the square plate type chip resistor. Recently, super-
small, thin miniflat package IC products have been de-
veloped thereby successfully housing the IC from 8 pins
to 40 pins in this miniflat package.

This miniflat package is named Model MF. Model MF IC
also retains the same electrical characteristics and high
reliability as the conventional models DIP and SIP, avail-
able for satisfactory applications by the user.

Our company is also developing taping and container

pack also with Model MF IC to match automatic mount-
ing.

@ Features of Model MF
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Package shape | Minifiat iE:i':; ZiI?nzeag Bare
(MF) (DIP) (LF) chip
= % o
Features
(Features) Small @) X (@) ©
Thin © X X ©
Light €] X PN (©)
performanc o | o] o | x
Reliability @) © @] X
Handling O @) ] X
PCB assembling © (@) (@) X
Assembling method| * O © © X
Overall cost O © Q X

® Problems of Model MF
(1) Will dimensions become larger than with bare chip?

Outer dimensions themselves are of course much differ-
ent. However, the difference becomes very small after
considering that, with bare chip, overcoat area is re-
quired after assembling and, with Model MF, the wiring
pattern of several pins can be drawn under the package
(Resin mold part).
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(2) Are package power smaller than Model DIP? ---
There is a difference with a single producting unit. How-
ever, the IC of small signal system can be handled in the
same grade because, after packaging, heat is dissipated
from the pins while heat resistance can be reduced be-
cause of PCB material, thickness, pattern layout and
packaging density, etc.
(3) Is reliability (particularly moisture-resistance) inferior
to Model DIP? ---
Slight reduction in moisture-resistance cannot be denied
because of compact and thin resin covering. However,
no vital affect occurs because the resin is satisfactorily
proved as being used as component material in Model
DIP. Where higher reliability is required, cleaning and
overcost, after packaging, can completely match the re-
quirement. However almost no overcoat will be required
in considering the operating environment of electronic
equipment and devices and the reliability normally re-
quired. The model can be used as it stands.
(4) Is assembly work more difficult than DIP? ---
No. MF can be subject to reflow or soldering with a sol-
dering iron and even direct dipped soldering with a sol-
dering bath after temporarily sealing with adhesive, etc.
In addition, MF is provided with very high resistivity
against heat shock at soldering.

@ Structure and manufacture of Model MF
(1) Structure

Referring to Fig. 1, the IC chip is mounted on the island of
the metal frame locatd at the center, then connected to
external terminals from the electrode pad of the chip
using gold wires. After resin-molding these elements,
the external terminals are cut, bent and formed.

(2) Structural materials

Structural materials in use have been satisfactorily
proved with the conventional models DIP and SIP.

(8) Method of manufacture

The method of manufacture is use with Model MF has
been completely proved by the conventional models DIP
and SIP and other minimold transistors, while employing
excellent quality control system (see Fig. 2).
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@ Guarantee of reliability
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The reliability of Model MF IC is checked and guaran-
teed by applying the same regular reliability control tests
as the standard model DIP.

In particular, with Model MF IC, the influence of solder-
ing heat is also tested by dipping IC before the regular
test (resistance against soldering heat).

For the guality quarantee test program and the stan-
dard criteria for failure, see “Quality Guarantee Program
and Standard Criteria for Failure” on Page 45.
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@ Methods of packaging Model MF IC

The following methods are available for packaging
Model MF IC.
(1) PCB in use (including dual face type)
Alumina substrate, PCB (paper phenol, paper epoxy,
glass epoxy,etc.), flexible PCB, alminum lined PCB,
etc.
(2) Method of mounting
Mounting with metal or air tweezers. Automatic mount-
ing with air tweezers. Automatic multi-mounting with
vacuum chuck die.
(3) Method of soldering
Soldering iron, thermal pressure bonding,solder reflow,
solder dipping, conducting resin paste.

1) Soldering iron: Model MF IC is temporarily bonded
with flux or adhesive, etc., then soldered with a soldering
iron with small tip using small wire solder. Small solder-
ing can be ensured by lightly attaching the soldering iron
onto the PCB, because of large heat capacity of the PCB,
then supplying wire solder in the spot, or by using a hot
plate.

2) Thermal pressure bonding 1: Apply preliminary sol-
der to the pattern on PCB, to which Model MF IC is to be
mounted. Set this PCB on the hot plate and, as soon as
the solder is melted, press the Model MF IC with flux
coated for melt fitting.

3) Thermal pressure bonding 2: Apply preliminary sol-
der to the pattern on PCB, to which Model MF IC is to be
mounted. Place Model MF IC on the spot and heat only in
part with a heater block fitted for melt bonding.

4) Condutive resin paste: Coat the epoxy resin paste
containing silver, etc., on the PCB to which Model MF IC
is to be mounted. Place Model MF IC on the spot and
cure with an oven, etc.

5) Solder reflow: Coat solder paste on the PCB to
which Model MF IC is to be mounted, by screen printing.
Place Model MF IC on the coated part and bond by heat-
ing and melting paste by a hot plate, oven or a special
belt conveyor type reflow oven.

6) Solder dipping: Temporarily bond Model MF IC on
the mounting part of PCB using epoxy adhesive, etc.,
then bond by dipping in the solder bath.

(4) Sealing method ‘
No sealing, partial potting, total dipping, casting.

1) No sealing: Is used where the IC is housed in a
sealed vessel or very high reliability is not required.

2) Partial potting: Only Model MF IC is coated with
liquid resin by the potting method.

3) Total dipping 1: Liquid resin is totally coated over
PCB including the part of Model MF IC by spraying or
dipping.

4) Total dipping 2: Liquid resin is thickly coated over
PCB including the part of Model MF IC by spraying or
dipping.

5) Casting: House the entire PCB including Model MF
IC in the resin case previously publicated and charge
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liquid resin in the paste. However, resin contraction at
sealing may apply stress to IC self or soldered part. Buf-
fer coat may sometimes be required. ‘

Various packaging methods are available as de-
scribed above. The solder reflow method will be widely
known because the method is very popular in the manu-
facture of hybrid IC. Therefore, the following example
shows the solder dipping method for large-scale module.

@ Solder dipping after temporary bonding with
adhesive onto PCB

(1) . Layout of PCB

1) No particular problems are involved on the electri-
cal characteristics of Model MF IC because the charac-
teristics are measured during manufacturing processes,
like the conventional IC Models DIP and SIP. However,
power consumption is greatly influenced by packaged'
conditions. Therefore, preliminary assessment is re-
quired in packaged conditions to select PCB material,
dimensions, pattern layout, packaging density and seal-

‘ing method (with peripheral heat generating parts being

operated).

2) PCB is warped during heating stage for soldering.
Be careful to PCB material, orientation and direction of
mounting Model MF IC in view of the strength of solder-
ing.

Ex.: With glass epoxy which provides less warpage
than the paper phenol.
Orientation of mounting: Set the direction of larger war-
page to the shorter side. -
Direction of packaging: Set the longer side of IC to the
shorter side of PCB.

3) Wrong direction or angle for dipping PCB in solder-
ing bath, if any, may create solder bridge or non-
soldered part in the shade of molded part, so previously
check experimentally and design the pattern.

4) Minimize soldering land experimentally, because
wide land excess may create the flow of solder without
building up on the pins.

5) Where PCB is to be fixed with screw of the ch‘assis,
separate screwing position from the soldered part of IC,
because otherwise abnormal warpage may occur when
the screw is tightened, resulting possibly in trouble with
the strength of soldering. )

6) The pattern can be located under the body of Model
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MF IC. However, preferably limit such a layout for low-
frequency or gound pattern as far as possible. For high-
frequency applications, previously check induction, etc.

7) The side face of Model MF IC is provided with pel-
let substrate from the mold or exposed cut part of the
lead frame. Therefore, if 2 ICs are closely contacted,
mutual interference may occur, so be careful to have a
spacing.

(2) Coating of adhesive

1) Coat the adhesive of epoxy in paste by the screen
priting. (Complete study is required for the potting
method because the rate of discharging from the dis-
penser cannot be easily set to a constant value.)

2) The ultraviolet ray hardening adhesive is not suit-
able because of a wide molding face. Use the thermo-
setting type adhesive.

3) Excessively thin adhesive layer cannot bond the
molding face with PCB face. If thick in excess, the adhe-
sive may protrude to the solder land side of the pin. Be
careful to determine the thickness of adhesive referring
to the thickness of copper foil and the spacing between
pin bottom to mold face bottom.

4) Draw the shape of coating adhesive, as shown in the
figure, in considering the protrusion to the soldering land
of the pin.

5) Preferably use slightly colored adhesive for visually
checking firm coating, or employ different optical reflec-
tivity for automatic detection of mounting errors after
completion of mounting parts.

(3) Mounting of parts (Chip parts, Model MF IC)

1) Do not repeat to bend the pins of Model MF IC
because of weak structure. Bent pins may cause bridg-
ing or flotation from the land, difficulty of soldering, etc.,
so be careful for handling.

2) Model MF IC is automatically (one-by-one system
with the air tweezers) from the IC container (tube) or tap-
ing.

3) For mounting, firmly push the IC until the pins comin
in contact with the land, instead of just dropping the IC on
the adhesive. If any pin floats even slightly, soldering
becomes difficult.

4) If Model MF IC is transferred to the next process
while being displaced from the soldering land, soldering
is completed with the displacement. Therefore, be sure
to manually correct the displacement to set up the plns
correctly placed on the soldering land.

(4) Hardening of adhesive

1) Dry and harden the adhesive by a heating furnace
or oven.

2) Required heating condition is that IC does not drop
off during solder dipping. Therefore, complete harden-
ing, as requested by the resin manufacturer, need not be
achieved.

3) Slowly move IC before complete curing, to prevent
dislocation.

4) Excess heating may oxidize the copper foil of PCB
or pins, resulting possibly in soldering difficulty, so be
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careful.
(5) Automatic insertion of standard parts (if required)

Parts other than chip parts or miniflat package parts are
automatically inserted.

(6) Solder dipping

1) PCB, with parts mounted, are soldered by dipping
into the soldering bath by means of the flow soldering
system or dipping.

2) For flux in use or antioxidant for the surface of sol-
dering bath, use a rosin agent. Do not use chloride flux.

3) Use a entectic solder.

4) Solder at 230°C no longer than 5 seconds. In order
to avoid quick heating or cooling, apply preheating be-
fore solder dipping and flow cooling after the dipping.
The heat resistance of Model MF IC is guaranteed by 10
seconds or less at 260°C.

5) When soldering is impossible due to gas evolved
from the flux, prefereably drill a gas venting hole around
the soldering land.

(7) Cleaning

1) After soldering, preferably rinse to clean the flux
(even no-corrosive one).

2) For cleaning, be sure to use a solvent suitable for
flux.

3) Before cleaning, be sure to cool PCB to room tem-
perature.

4) Preferably use supersonic cleaning unless other
parts are affected. (Supersonic cleaning is required to
clean off the flux permeated in the gap between the
molded bottom of Model MF IC and PCB.)

5) Do no rub the marking after long-time cleaning or in
wet condition. Otherwise, the marking may be erased.

6) Be sure to dry IC after cleaning.

(8) Coating (Sealing)

1) Preferably apply coating for higher reliability.

2) For selecting a coating material, be sure to consuit
with the resin manufacturer (also check experimentally).
Some resins may absorb moisture, being affected more
adversely than without sealing. Other possible defec-
tives, that might occur, include adsorption of dust, appli-
cation of stress to IC due to contraction of resin.

3) Be sure to cure coating material completely.

(9) Others

Where PCB is sectioned after soldering, peels or cracks
may occur on the soldered face because of warpage of
PCB, so be careful at the designing PCB.
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WEEILEST, NPHRFUEICHBER 7T I HETS
ZEPHENETOT, EEEHFCHAERLTHVTL
&V,

©® MFIICOfER LDER

() $aiE

MFRICO 8IS, ZXEDDIPR;RUSIPRICORRT
LICELCTEDHDTWVET, 1L, BROEKEIS, MFR
EROTHRES FEMELTVET,

1 : DIPf R U'SIPHS MF
BA4558 — BA4558F
2 wmTEE

B—tEOMFIICTH - TH, EEDODIPHOLHD LG
FEBIEZLOVHY ET, BT, RGTOREBELD

@ Precautions for use of Model MF IC

(1) Designation of product
The designation of Model MF IC is specified in the same
way as those for standard models DIP and SIP. Note that
an abbreviation “F” is added at the end of each model
name to represent MF.
Ex.. Models DIP and SIP Model MF

BA4558 —— > BAA4558F
(2) Pin layout
Model MF ICs of the same specifications may provide
different pin layout from the standard model of DIP. Be
sure to check individual specification for manufacture, in
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Th<; BDEEROMALIFEE CIHEEC LSV,

(3) Mk~HED E itk
FE—HEOMFRICTH > TH, F&ERX—H—ICE-T,
T FEAOTE, BFOLHES TOTE, BFORER,
BIOENRLZBEEFHNETOT, FAELRY AT
BN ICEREH L THL ZEPEENET,

(4) ZATEW, ERAEHYE

MFIZICO R KER, BRI EL ENRDAIE, DIPH
RUSIPHICERLTTY,

(6) 1Xy r— TN — (FFEIBK)
MFRICOHEFRIB% 13, DIPSRUSIPREDICIZEER T/
HEWETH, TRRAETIE, HBFD SBIRADOHMES
KELL B0, BAROBELNKE IEBZIENTE
¥9. hb, BEREBICL--TKRECEREINETTODT,
H 5 UHEROMEAMICOVT, RRRETHH LR
PRBELRYET, ¥/, AEBEICEIEFig14CLY)
FAb—T 1 TR EETH>TLEL,

100

80 N

oI\
40 N

20

FRHEREH (Pd (%)

yd

0525 B0 75 100 126 150

EESE : Ta ()
Fig.14
(6) N> HfF1T

1) KN gy7o— &L&é@A.ngLTTﬂFj
077« VEBRE LTZHEAEVET,

0B LAR
S Max. 230°C
% 10~-16°C/s
>
< ~
5 180°C 5~-10°C/s
o
2 ;
WiRT

30~40°  |25--35
20--30" !
TIME (s)
Fig. 15

2) NEF 1y TILLBIBE, TREOHEANTTES
EEBETIT> T E&W,

addition to the matter of front or rear mounting.

' (3) Compatible shape and dimension

Each semiconductor manufacturer may provide different
design even with the Model MF IC of the same specifica-
tions, in terms of dimensions on the mold face, pin length,
pin spacing and pin width. Therefore, preferably design
the pattern as commonly applicable as possible.

(4) Maximum rating, electrical characteristics

The maximum rating, electrical characteristics, etc., of
Model MF IF can be selected in the same way as models
DIP and SIP IC.

(5) Package power (permissible loss)

The permissible loss of Model MF IC becomes smaller
than those of models DIP and SIP IC. However, in pack-
aged conditions, heat dissipation from pins to PCB be-
comes larger. Therefore, the permissible loss can be
made larger than that with a single body. In addition, the
loss is greatly influenced by packaged conditions. Con-
sequently, preliminary check with actual package is re-
quired to test actual heat dissipation efficiency. In addi-
tion, be sure to circulate derating referring to Fig. 14 and
particular ambient temperature.

(6) Soldering

1) When you use solder reflow method, use the
temperature profile show in Fig. 15 as a guidline.

2) When you use solder dipping method, finish working
as soon as possible keeping the follwing limit ranges.

Condition
Process Max. Time Temperature ran
temperatur perature range
Preheating
o +10°
section 150°C 60sec 140+10°C
Solder bath | 260°C 10sec 240~260°C

(7) Cleaning *

1) Use a detergent other than chiorine base ones
(chlorothene, trichloroethylene, etc.) which, once used,
enter in the devices and react with water creating crro-
sive gases such as HCI, thereby moisture-resistance of
the devices may deteriorate.

2) Recommeuded conditions of ultrasonic cleaning are
as follows.

Uitrasonic .
Frequency output Tempgrature Time
27~29kHz 300W~ 30°C(Max.) 30sec(Max.)
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% %
MIBTIZ - - —
MAXBE | B M B OE I8
F #% 8B 150°C 60sec 140 £ 10°C
AVZ ¢ | 260°C 10sec 240~260"C

7 % #

1) #eHE, BFERBH (vOoOk>, FUILE
%) #FATHERTFPRICBRAL, KERBL HCIED
BAEMARERESE, EMLIEOEEAFH B0
ALEVWTL LW,

2) BEEEPOEBREMEBITRICRTESY T,

[5:¢ kA = & B A
27~29kHz | 300WIE | 30°C(Max) | 30% (Max,)
(8) ARt

MFIICT i, ZEDDIPHRUSIPROICE LB LT, #
EEIPHBHEFLSF v TETOERIENIED S,
LB DRARBRTCUEIELET,

Wt OMFRAICOHT B L, DED ESWREL TV ET,
TLyv vy EKRE, 2RE, 10085H
=EERE - +65C, 95%RH, 1 0008
=iaSEEES4 - +85C, 85% RH, 5008
BAFEREE/N1 7 XENHD : S008%RS

(9)7 4 — 2 > JIRFORRMER

MFI5ICIE, SEBEFEH Y AR KT+ =327 LTV

FTOT, BERTY®, NC4F0MnaEr» S5, @IFEL

PEBETHOEVEIFBLTLLEI Y,

(1OHR &

WHOMFZICOAEIRFIE, N F 4y FNBERBLT

Wa 18, BiFGNCZFYE, REEEELTVETY,

TRERAD L DZINEFRIGEVER UABAICHERE LTS

ZEW,

B 1 0~30°C

SRR 7T5%RHILT
71z, REHBICOVWTEAN, EHLOBITE HEWVL
E 3

(8) Resistance to moisture )

In the critical test for resistance against moisture, Model

MF IC becomes slightly inferior to standard models DIP

or SIP IC, because of thinner resin thickness and shorter

distance from external pins to the chip.

The following moisture resistance is guaranteed for our

Model MF IC.

Pressure cooker: Steam pressure, 2 ata, 100 hours

Resting at high-temp, high humidity: +65°C, 95%RH,
1,000 hours

Life of high-temp, high humidity operation: +85°C,
85%RH, 500 hours

At Max. rated voltage vias: 500 hours

(9) Retention of forming pin shape

The external pins of Model MF IC are cut, bent and

formed. Be sure not to rebend or deform the pins, other-

wise strength may decrease while advancely affecting

solderability.

(10) Storage

The external pins of our Model MF IC are treated with

solder metal, aiming at excellent solderability and shelf

life. However, store the IC in dry room-temperature loca-

tion within the following range.

Temperature: 0~30°C

Humidity: 75% RH or less

Be sure to apply first-in, first-out to stock items.
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® QFP & IC DEA EDEE
(ORRAVE £5154

1) N Y TO-KICE B3B8, Fig. 16 (CRTRES
A77 1 VERRE LT IHERARVET,

. 10854
e ] Max. 240°¢
W 10~15°C/s
=)
5
g 150°G 5--10°C/s
o
g
AT ‘
30~40"  |25-35°
20-30° 1
TIME (s)
Fig. 16

2) N2 HF 1w FICLB5E, FERARNICEREILTT
fEFHEEVE T,
N5 9 TORME 2 260°C T 10 PHLIA
IR 1 125°CE5° CTERER
EIRE BB NTRERSMA - 1 BRLA
B) TIRF 9T Ty NSy =Y, BRLEARET
NEF 49 TEDRBEHA N ZER/NT S E,
Nyhr—9959IDRETIETNIBVET, B
RICBAL TR, E-UU RiEIBOMME, DRKECS
3B THETVAELET,
NFYTO-FECHVTH, ERETEEAINSD I LHFA
BETHNIEHENELET,
(2) 1Ny fr—TOWE - Y .
1) BMBRHCSLIWBRN 016%LILICESE, V5
YIFRETEBIIBYET,

R 03 .

co FIXQF R64

2 |

é 02 RF(26°C/65~-85% ) |
1] 1

% // Ny lr—20 5y I BE
o«

g o1l

i3

g

o

]

2 o

= 0 200 400 600 800 1000

TIME (hr)

Fig. 17 iB%&4—W:ER. (QFP 64pin)
() K31ty 708
Nylr—S959 7 %<y, BRRATRELEFS
118y 7 AREHZHELTVET,
1) BAffR I, 1ERLIAIC A EEWL,
2) FHZ 1 BRERBLABDIE, 125°C T5HHREOD
N—% > TEBEDHIFAC SV,

@ Precautions for working QFP type IC
(1) Soldering
1) When you use solder reflow method, use the
temperature profile shown in Fig. 16 as a guidline.
2) When solder dipping method is used, dry up de-
vices before soldering. ‘

Solder dipping conditions: 10 sec or less at 260°C

Drying conditions: 5 hours at 125°C = 5°C

Time for devices allowed to stand after drying up

. 1 week or less

Note) If moist plastic flat package devces are sudden-
ly given thermal stress by dipping in the solder, pack-
age cracks may possibly occur. Moistening may prog-
ress even when devices are allowed to stand at normal
conditions of temperature and humidity, because of the
characteristics of the mold resin.
It is also recommended that a drying process is taken
also in the solder reflow method.
(2) Moistening and drying up of package
1) IF moisture content becomes larger than 0.1 5%, the
package may possibly be cracked.
(3) Dry-pack package
Dry-pack package, packed in dry state, is also avail-
able to prevent cracking of the package.
1) After unpacking, finish soldering the devices within
a week.
2) Once devices remain to stand longer than a week
after unpacking, bake them for 5 hours at 125°C before
soldering.
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® 75y My F—T ORKSE
() Ny - EORRREFERFHATLE

® Methods of mounting flat package

(1) Recommended methodes of mounting each pack-
age and shipping status.

Nyh=3 8% H & .
: SEOPLL .
¥ W47y T VTa-%| V.P.SE | N EZT Package Mounting methodes Dry-pack
MF — 8 O O O O Shape  |Sotder dipping| Reflow | V.P.S Sol.d ering| package
-14| O O 0 O ron
S o o o o MF— 8 O O @] O
18 o o o o —14 O O O O
20 o o o o —16 @] @) O O
22 o o o o —18 O O O O
oa o o o o —20 @) O O O
28 N o ~ o —22 O O @) @)
ol 2 o T2 1o 24| O ol o | o
MFs—16| O O O O %8 2 © 2 O
—24| O e o) o) 40 4 © - ©
GFP —32 N N N o ° MFS —16 @] O O O
—44 A A A e P —24 ©) O @) @)
“oa »; N N o Py GFP —32 A A A @) [
—-80| X a N 0 P el B A o O (]
—64 X A A O ()
O: /T, A REFFEMAT, X : FART, @K1/ 7 9BREHD
SEs —-80| X a | & | O °

(2) EEHEICH\ DR
1) NEF1 v TILEBEE
PAZ =l 150°C X608 LLE
F1v7 260°C X 10¥(Max.)
2) Y70—-IC&3BE
Sy hr—URE  240°CX 108 (MF Type)
230°CX 10 #(QFP Type)
3) V.P.SEIL L BEE
Xy hr—JRE 215°CX30# (Max.)
4) NHTFICEBEE
1)— FERiBEE  260°CX10#(Max.)
R13350°CX 3#(Max.)

O:Applicable, & : Conditionally applicable, X : Not applic-
able, @ : Prefer dry-pack package.

(2) Recommended temperatures for each mounting
metbod.
1) Solder dipping

Preheating 150°CX60sec or more

Dipping 260°CX10sec(Max.)
2) Reflow

Package surface 240°CX10sec(MF Type)

230°CX10sec(QFP Type)

3) VPS

Package surface 215°CX30sec(Max.)
4) Solder iron

Lead part temperature

260°C X 10sec(Max.) or 350°C X 3sec(Max.)
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® TR

BADEFIRLULABEMETHAIE TV AELVWTVET

», BERADISHEORRICIE, HHFEFTHMVWEHEL

&V,

SEROERIIEG - -BRBEERILET,

(1) F2—7Fa>7Fa (MF)

TI5RF 9 I F 21— T (HEEALNIE) ICEHEDHTIAR
(BT : mm)

(=

S

- Atk aACFFENOBE
W AXBXC (mm) (@)
8pin 8 X 4 X280 50
14, 16pin 8 X 4 X280 25
18, 20pin 9.6X4.5X400 25
22, 24pin 9.6X4.5X400 25
28pin 126X 5 X400 20
40pin 15X5.3X430 15

(2) 7 —E> Ja%# (MF8~24pin)
MFICE #E T — T THEB L, ThEY—LICEWEA
o (B4FI : mm)

Miniflat IC
Sprocket hole

Base tape

Hole for adhering Adhesive tape (nonadhesive)

Quantity 2 000 pcs/reel

@ Packaging Forms

The IC is currently supplied in any of the following pack-
ages. However, please feel free to consult us if you have
plans for automatic insertion.

We are ready to study packaging forms suitable for your
particular requirements.

(1) Tube container package (MF)

The components are carefully arranged in a plastic tube
(antistatic treated).

(Unit: mm)

Number of pins Con/t\a)i(nBe;< cgr?:?ns)ions Cont’.z:;r:'e're 3fe 'units
8pin 8 X 4X280 50
14, 16pin 8 X 4 X280 25
18, 20pin 9.6X4.5X400 25
22, 24pin 9.6X4.5X400 25
28pin 126X 5 X400 20
40pin 15X5.3X430 15

(2) Taping package (MF8~24 pins)
Model MF IC is bonded with adhesive tape and wrapped
onto a reel. (Unit: mm)
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() T2K2F—E>Jaik (MF8~16pin)

Koy bROT—FICMFRIC £EAh, HN—-F—TT

HELT, ThEY-—NLIZEVESSK

P,
P, [ D, w ‘P‘T
OO —6—/519'—61} -
ﬁl 5 n%ﬁ Nrs IFT% LLgTLu
ZILVIHL JE5 lll”ﬂlj%_l}u m:[_;r
b, ICH5 J‘
1A T,
=1 T
(Unit : mm)
MF 8 MF 14 MF 16
7.0+ 01 7.0+ 01 7.0+ 0.1
57+ 01 9.5+ 0.1 108+ 0.1
Do $15+3? $15+3? $15*9"
D4 $ 1.5 Min. $1.5 Min. $1.5 Min.
E 1.75+ 0.1 1.75+ 0.1 175+ 0.1
551+ 0.1 7501 75101
Po 40+ 0.1 40+ 0.1 40+ 01
P1 8.0t 0.1 8.0+ 0.1 8.0+ 0.1
P2 20+ 01 20101 20+ 0.1
T 0.3 0.3 0.3
T2 2001 21+01 2101
w 120+ 03 16.0 £ 03 16.0+ 0.3
T(Max)
]

Tl

(Unit : mm)
weel Al Bl cCc | D|E|{W]| t [TMw
12mm |330Max.| 50Min. | 13.0£02)20.2in.| 1.5min. |1242°) 30+05| 20.4
16mm 330pax| 50Min | 130202 20.2uin.| 1.5mMin. | 164730 30205 24.4
R
? EHH

"\

e
FRI
Quantily 2500pcs/reel

(3) Emboss taping package (MF8~16pins)
MF type IC is put in the pocket of a tape, sealed with a
cover tape and wound on to a reel.
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(4) /5L v '@k (QFP)
BEN77 vy br—ZCBRTAN, ThEMaELdH

2o

(4) Pallet package (QFP) .
ICs are arranged in a hard flat case and stacked. -

1B ) R (18)

WTE 4r— A<F& AXB (mm)

QFP 32, 44pin 216X116 50
QFP 64pin 256X116 50
QFP 80pin 256X116 50

@ RHICEL TosEY

KROS5, NELEERCHEESETEEICE D 58054
B (B8 CHNTI60EHMT 38481, @&
EOKHHFAIrLETT,
CHMHE/UDY7 ICHRIE, BEMEICHELLETY,

—BEZUOLDHH Y ET, FEICOETT LT, Mt
BEELICEMOEEL I,

Number of pins

Case dimensions

Number of units

AXB (mm) per level
QFP 32, 44pin 216X116 50
QFP 64pin 256X116 50
QFP 80pin 256X116 50
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IR
a5 DA/ Symbology
Symbol Unit " = Description
AMR dB AMHNE L AM rejection ratio
cB dB F v RXIWINT R Channel balance
Cin F AHBE Input capacitance
Cip F HHAHTE Parallel input capacitance
CL dB EXD A Carrier leak
Cout F HhER Output capacitance
CR % ¥y TFv—LY Capture range
cT dB JAX k=LA~ Crosstalk level
fcu Hz = AVRLY. 5 54 Higher cut—off frequency
foL Hz BI5E U - B i 20 Lower cut—off frequency
Gvc dB FADRREEFIE Closed loop voltage gain
Gvo dB RBRREEFIE Open loop voltage gain
hre - I3y 2 EhEREEER (Common—emitter)DC current gain
Iceo A L7422 LeMER (T3 v 26 Collector leakage current (emitter open)
Iceo A aAL72 LeMER (N—XER) Collector leakage current (base open)
lcc A ERRER Supply current
IF A EHEEE R Forward current
Iin A ANEFR Input current
i A O—LANNWADER Input low level current
i A N LARIADER Input high level current
loL A O—-LAXIVHAER Output low level current
loH A N L ANIVHDER Output high level current
lom A BRAHDER Maximum output
lout A HAER Output current
la A EESHER Quiescent current
IR A HHEEF Reverse current
Isink A UM Sink current
Isource A VY —RAER Source current
lsurge A Y—-JER Surge current
Af/t % BB =R Normalized frequency drift
Pc w aL Y 28k GHBREN) Collector power dissipation (power consumption)
(TBEEDWM#ASEMET, AL T 2ERIISVT (the power dissipation at the collector junction at a
MET 3EHIEK, EMBRATIROMICE | specified cooling condition, the maximum aliowablevalue
WTIZORAHFRE) in absolute maximum ratings)
Pg w #HR1B% (EAEBE2CICHE T 3RANBRE | Power dissipation (maximum power consumption at
h) ambient temperature of 25C)
Po w HHEH Output power
Powm w RAKHHAEN Maximum output power
Pourt w FIRHHEH (THD=10%) Rated output power (THD=10%)
Rg Q {Ef=p Lz Signal source resistance
RiN Q AHER Input resistance
RL Q BN Load resistance
RNF Q JmEER Feed back resistance
Rour Q HAhiEm Output resistance
RR dB Uy TILpgER Ripple rejection ratio
Sep dB FrxtiNL— 3> Channel separation
S/N dB IEEF5E: 314 Signal—to—noise ratio
Ta c EEEE Ambient temperature
THD % EH e Total harmonic distortion
Ti T BAIEE Junction temperature
Topr c BB SEE Operating temperature range
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Symbol Unit 2 = Description

Tstg ¥ RIFREEGH ‘ Storage temperature range

Vceo v ALY 4 - N—ZABEE Collector—base voltage with emitter open

Vee v TEEE (BHRATEIRMCIZALTWS1E | Power supply voltage (The value shown in the absolute
I3, COBEEMATENNMNT 3 L ICHHKIRT 3 maximum rating table represents value at which 1C may
BENHBI L EBNT B.) be destroyed if it is exceeded)

VCEsat) v ALY 42+« I3y283EE Collector saturation voltage

Vceo v aLy4 -1y 4EEE Collector—emitter voltage with bace open

Vin \ ANERE Input voltage

VNIN v AhBEMSEE Input noise voltage

VNo v HAOMSEE Output noise voltage

VNP—P Vp—p INVABEEE Pulse noise voltage

A Vo/lo - HOAEFEHRTEE Lood current stability of output voltage .

A Vo/Vi — HHBEANLTEE Input voltage stability of output voltage

A Vo/T - HAEEREREE Temperature stability of output voltage

Vooc v HARE R EE DC voltage at output terminal

Von Vv N LANIVHHEE Output high level voltage

VoL v O-ULAVHHEE Output low level voltage

Vin v N LNV AHEE Input high level voltage

Vi v O-LAXIALERE Input low level voltage

Vom v BRAHNER Maximum output voltage

Vout A HHBE Output voltage

VRer v REHEET Reference voltage

Ver v Uy TILVEE Ripple voltage

Vsurge v + ASBENINEE Applied surge voltage

VTH v ALy 3l RERE Threshold voltage

ZiIN Q ABI -4 Input impedance

Zout Q HhrE-422 Output impedance

® 44 <@g S /Timer Circuit Symbology |

Symbol Unit o] = Description
BVceo v ALy g - N— XERKREE Collector - base break down voltage (emitter open)
BVceo v ALy %23y 2ERREE Collector - emitter break down voltage (base open)
Irs A Uty B Reset current.
IT A rH-EF Trigger current
Terr (A) % ELTEEBEZ I THRE Astable timing accuracy
Terr M) | % HLTEBES 1 I THE Monostable timing accuracy
Tos (A) %/V BLEBES 1 XL TEREER Astable timing drift with supply voltage
Tos (M) %IV HRTE#ES 1 I TEREHE Monostable timing drift with supple voltage
Tor (A) ppm/C ELTEHEZ 1 I TREXEER Astable timing drift with temperature
Tor M) ppm/C BMLEifEs 1 I JRETEH® Monostable timing drift with temperature
t s HAIL T BERE Output fall time
tr s WAL B BERS Output rise time
Vcrr A HEEE Control voltage
VE \% F4F— FIEAWEE Diode forward voltage
VR v Uty bVEE Reset voltage
VT \Y N H—-BE Trigger voltage
® EHBORS
i 2 $EEREE ’ b ‘& B $EEREE B
G X5 10° m 3y 103
X u 10 , 1076
M 5 1 06
25 (*T) n Ny 10-2
k(K) 0 10® p Ea 10712
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BA728/BA728F/BAT28N

BA728/BA728F
BA728N

BA728, BA728F, BA728N{, % h ¥ hikir L/- AERGI4HE
WMERDOF T LT & 2ARBLLICTT, BHIFERE
E#E /' 3~18V (£1.5~9V) E[R<, ARBAE— FANE
HICaBREECE—ERBIEP/ AR LSS T T
9o

HEEH I Vec=6V, Vee=—6VI(Z T1.5mA & BA45580)
17228 -7 —tFRShTVET,

The BA728/BA728F/BA728N are IC seach of which
contains 2 independent internal phase compensation
type operational amplifiers.

o &

1) B —EREHENAIAE,

2O—/NT7—-TH 5,

3) BFESIHABNDASE8L A TANRT L T ER—TH 3,

4) BE—FREBEDBENEFEEIL3~18VTH B,

5) —_FEHEDBENTREEIFE15~+9VTH 3,

6) Hh IS ERRET TH B,

NHABRI/OXF—N-Fr2R/NETB5-0HIC, ABER
EETH D,

8) AN/NA T ZAERH10nA (Typ.) E/ME LY,

9) /Ny iy — V) HEIRER 2 ADBR TH 3,

10) ARBARRHER TH S,

@ Features

1) Operable with single power supply.

2) Low power consumption.

3) Same terminal arrangement as the general-purpose
4558 type operational amplifier.

4) For single power supply opernation, required vol-
tage is 3V ~ 18V.

5) For 2 power supply operation, required voltage is-
+1.5V ~ *ov.

6) Short-circuit protected output.

7) Output stage is operated in class AB to minimize
crossover distortion.

8) Input bias current as small as 10nA(typ.).

9) 2 amplifier configuration per package.

10) Internal phase compensation type.

FIVART T
Dual Operational Amplifiers

® 4 5~1iEkE / Dimensions (Unit: mm)

BA728
9.3+0.3
R1.0 8 7 6 5
o N §
\ o
i
D b
[Te]
S
| [ S Sy -
o 12 34 7.6+0.3
S
g 1 L3

6.8+0.5
3.24+0.2 3.6%0.3
—n
o
°—
I+ 2.6%0.
o
I
w 1.1
=+
e

2.54+0.3
7.62+0.3 8.8+0.6

BA728F 50+03

6.2+0.3
l 44+02
©
O |
[}
&)

1234
i g 1%%%
- 8 —LL—OSMln =)
S 1.27+0.2 0440
BA728N
19532 gt
20 R10 il 10
g_ E o 1] (2] (3] (4] 5] (6] (7. 5
| 5H yyuvuvm
Pam e
"17.78%0.3
1.25
o fig
GND t > ZE/|ME SRR
E—2 RS54 T ESMARBEDE & T 2 HIEIBIESR
Low Power S EEEHEISEER
BEMETWIREIEIESR

@ Applications
GND sensing small signal amplifiers

Control amplifiers that requires high phase margin,

e.g., motor drive.
Low-power, low-voltage operating amplifiers
Capacity load driving amplifiers
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LA IC/Standard ICs BA728/BA728F/BA728N
® 7Oy 9441747 .L./Block Diagram
BA728/BA728F
' /
OUT1| 1 8 | Vee
—IN1{ 2 A Zj ouT2
+IN[3 ) fc"_ (6] -2
Vee| 4 5] +in2
BA728N
U
EpCpnpCaCECACRE
E i zZ E s
3 . § > 5% 3 7
©® AZRE R R/ Circuit Diagram
oUTo
} pJ0|a p{) B} ]_‘fl - -oVee
% Qe 'r _'j\“ $va -+
Qza
\ b ] Q.5 Q20
Q. Q.
- e
+INo—1 Q. Qs Q20 =
Qzs
I)— Qe - 3 Q22 j Red
[ ) r'f 1,' l 1\1 oVee
@ 3 KEH./ Absolute Maximum Ratings (Ta = 25°C)
) Limits
Parameter Symbol Unit
BA728 BA728F BA728N
EFREX Vee 18(+9) 18(+9) 18(£9) v
B33 -ES Py 600 * 450%* 900* mw
EEBANEE Vip Vece Vee Vee \
FHRADEE V) —03~Veg | —03~Vge | —0.3~Vce v
BfEREHE Topr —20~+75 | —20~+475 | —20~+475 c
RIERE s Tstg —55~+4125 | —55~+4125 | —55~-4125 c

*PetEtERI & ZBMEC £ &L,
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JLA IC/Standard ICs

BA728/BA728F/BAT728N

e

© EBRAVIFEMLE/ Electrical Characteristics Curves (Unless otherwise noted, Ta=25°C, Vcc=+6V, VEE=—6V)

Parameter Symbol Min. Typ. Max. Unit Condition
AHhF 7ty VBE Vio - 2 10 mv -
Ah* 7ty  BR lio - 1 50 nA -
AN T XBH I - 10 250 nA -
KiIFBEEFIEG Ay 86 100 — dB RL=22kQ
R#EA HEEEE Vicm +4~—6 | +4.5~—6 - —
mAHDEE Vowm +3.0 +45 — RL=2kQ
[FIRE SERELE CMRR 70 90 - dB -
ERBEREL PSRR - 30 150 uv/v -
AN—L—=F S.R. — 07 — V/us Av=1, R.=2kQ
RAREE fr — 07 - MHz -
FyritNL—=3> Cs - 120 - dB -
Bk AT source lsource - 20 - mA Vint=1V, viy—=0Vv
sink bsink - 10 - mA Vi =1V, Vint=0v
©® BiEEE .,/ Test Circuits © EFHISEdh#R / Electrical Characteristic Curves

Fig. 1

(1 @38%)

Frrrle/L—ar

1. Vo
1000

=—200log
10k

01

(BA—1ts 5~ SRADEF ¢ XN ERDT )

Fy R IL— a3 BERRE

QUIESCENT CURRENT : I, (mA)
N

10 2

SUPPLY VOLTAGE : V+ (V)
Fig. 3 MIESHER—TEHEEEHN

POWER DISSIPATION : Pd(mW)

INPUT BIAS CURRENT : I, (nA)

100

1000
BA728N
800 N
so0kBA728 \
BA728
200
L
0 20 0 80 80
AMBIENT TEMPERATURE : Ta (°C)
Fig. 2 FABL—AHBERY
40
30
20
o 70 20

Fig. 4 ANNAT72ER—BEEEHM

SUPPLY VOLTAGE : V* (V)
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JLF 1IC/Standard ICs

BA728/BA728F/BA728N

160
o
=
<
< 120 |
< ]
g !
8
2 8
|
o
>
Qo
g 4w
z
w
o
o

0 10 20

SUPPLY VOLTAGE : V* (V)
Fig.5 RMEEFE—EREEIHE

140
@ 120
=
< 4
b4
< \
S
2 N
g N\,
K60 AN
g N
g 40
S \\
z 20
g N
° o

110 100 1k 10k 100k 1M 10M

FREQUENGY : f (Hz)
Fig. 7 BAMBEFE ARSI

&
g 4
S 3
—~ | e
S>> /
552
e~ LI/ \
R |
c., I~
w T T
¢ 3
= ~
5' > 2
>z
= > 1
o e
g o
2 ) 10 20 30 20
T'ME(#S)

Fig. 9 AGEmRE

50
40
g
E 30
=
z D
& 20 -~
5
2 10
s
2
o
ol
—-20 0 20 30 60 80
AMBIENT TEMPERATURE : Ta (°C)
Fig. 6 THHIRRIFE
20
S
3
> 15
w
S
<<
-
<]
. > 10
5
a
'—
2
o (3
E I
2
s \
3
b o \
100 Tk 10k 100k ™

FREQUENGCY : f (Hz)

Fig.8 RAHHBE—RKHIFE

15
Z 10

3
> |
§ 5 41
=
3 1
s ~d
5 o]

Sy
% \\
o I~
s -5 <]
=2
2 T~~~
3
=-10
0 15 10

SUPPLY VOLTAGE : V* (V)
Fig. 10 SAHNEE—THEEE
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/LA IC/Standard ICs BA10358/BA10358F/BA10358N

BA10358/BA10358F 727177 K> 24 ~7>7

Dual Ground Sense Operational

BA10358N Amplifies

©® 4 E~+i%E,/Dimensions (Unit : mm)

BA10358, BA10358F, BA10358N ($, HDHDMI L 1,

EHE, BREMENEOT 7T 2ERE 1 F T BAto3se
EHBLAEE/YUY97I1CTT, RI.0 m
BICEHFBEREY 3 ~ 30V (E—BRBHENHE) & \ =SS T
B B> TOET, HRERHD %  BREE - MARIC o

!
~{
w
=

—ETY, /Sy — 12 DIP 8pin (BA10358), MF 8pin
(BA1358F), SIP 8pin (BA10358N) T,

;-'_ 0.5
-

+0.2
;

+0.1

BA10358/BA10358F/BA10358N are monolithic IC which
integrate 2 independent operational amplifiers of high
gains and built in frequency compensation circuits, into

6.8+0.5
3.2+0.2 3.6*0.3

1 chip. 7.6240.3 8.8+0.6
‘ BA10358F

50+0.3
o HE 8765

BAABR

1) BB REENSARETH B,
2)HBERI/BD THEL,
N ENE > Oy I/EBEHBLANALNFTLTH

6.2+0.3
44102

1234
B, -
> [} -
4) EyEEEFE I H—FREENHE 3 ~30V, 2T FH 3_51’: g-%ﬁ—‘\, \\% S
(EDBE+H15~H15VTH B, -l 8 ul Aoamn 1S
5) EATERHE A A % 1 S 127+£02 04%0.1
.= ° BA10358N
6) LI TH B, I
7) P EBANEA5585 1 T ER—TH 5. So w0 34
8)3585 1 TMANT > T EEBREN 55, o [ '
e &
I-g f!g T (2] 13) 3] 5] (6] 17,
® Features = sl i
1) Operable with a signal power supply. H _{__055 A
2) Extremely small consumption current. o 2~5fi°'2 - r?.ss 03

3) Level-compatible to any logic circuits. 17.78+0.3 . !

4) Ranges of operation voltage are 3-30V or = 1.5-%
15V when operated with a single power supply or
two supplies, respectively.

5) Large DC voiltage gain.

6) Wide band

7) Pins are mounted in the same layout as that of
general-purpose Type 4558.

8) Compatible to the operational amplifier of Type 358.

ROHM | 85
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JLH IC/Standard ICs ' BA10358/ BA1 0358F/BA10358N

® JOv Y 44 7F% 7 L/Block Diagram

BA10358/BA10358F BA10358N

our [} 5] Veo
-mi[Z] A 7] our2
T —— /8PN 5] -ne

T T T O G T GT G
= = o o 8
s 2] re

© NEREEEM X/ Circuit Diagram

Vee o

s
+INo —oouT
[P
| {—'i—lf ]
Vee ?
Vel
©® #EX$ B ATEN,/Absolute Maximum Ratings
Limits
Parameter Symbol Unit
BA10358 BA10358F | BA10358N
THREE Vee 32 (+16) 32 (+16) 32 (£16) v
B33 SPS Py 600* 450 * 900 * mw
EEBAHNEE Vip +Vce +Vee " +Vee \Y
FHEANEE Vi —03~Vee | —03~Vge | —03~Vee v
EhERE g Topr —40~+485 | —40~+485 | —40~+85 c
RiFREHE Tstg —55~4125 | —55~+125 | —55~+125 T

* Pyt 2 ZBRC AW,
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JLA 1IC,/Standard ICs

BA10358/BA10358F/BA10358N

® BRMISE/Electrical Characteristics (Unless otherwise noted, Ta = 25°C, Vcc+5V)

Parameter Symbol Min. Typ. Max. Unit Condition
AB* 7ty VEBE Vio - 2 7 mV Rs=50Q
Ahxt 7€y VEFR lio - 5 50 nA -
AHNA 7 ABR Ig - 45 250 nA -
KIRIEETFIE Av 25 100 - V/mV | RL=2Q, Vecc=+15V
FHRAHBEHR Viem 0 - Vec—15 | V -
HHEEEHEH Vo 0 - Vee—15 | V Ri=2%Q
RIBE Skt CMRR 65 80 - dB -
EETEREL PSRR 65 100 - dB Rs=50Q
BESHORER o - 07 1.2 mA R_=o, on All Op-Amps
AN—L—t S.R. - 0.2 - V/us Av=1, RL=2kQ
RA BB fr - 05 - MHz —
FelxiEnNL—Ya> cs - 120 - dB f=1kHz AhiaE
source lsource 10 20 - mA vint=41v, viy—=0v
BAHHER - —
sink sink 10 20 - mA ViIN"=41V, Vint=0V, Vo=Vcc

© ERAVIS1EEh#R /Electrical Characteristics Curves

1000 T
BA 10358N
; 800 N
E
T \
600 BA 10358
P4
=]
: BA 10358“
a N
g 400 » ~ N\
[a]
& N
= 200
(=]
a
0 20 40 60 80 100
AMBIENT TEMPERATURE : Ta ("C)
Fig.1 H@iEsc—REEBEEHYE

100
< .
£ 4%
;
4
S
T 50
2
[&]
2
= 25 =
o]
o
E4

0 10 20 40

SUPPLY VOLTAGE : V* (V)

Fig.3 AD/N17 ABH—ERBEIM

SUPPLY GURRENT : I,(mA)

OPEN LOOP VOLTAGE GAIN : A, (dB)

4
3 —
2
1
/_
’——-'/
0 70 20 30 20
SUPPLY VOLTAGE : V*(V)
Fig. 2 ®EESMER—TREEHM
160
R, = 20kQ
120 /,
Z
R, = 2k0)
80
40
0 10 20 30 30

SUPPLY VOLTAGE : V£ (V)

Fig. 4 FAMEREFNE—EREERM

87

NN 2o - =



JLA IC/Standard ICs ' BA10358/BA10358F/BA10358N

140
~ 10M
80 VCC % 1
1.+ ~ 0.1u
0 5 V"
= +1v — 100 !
4
E 60 Z \\ N Vo
- w 80 2
o <] N
= <
i a0 5 s
& S NN\,
3 : o \
—-_—
5 W — | § 40 AN
i R e — o \
5 E = \
o
0
—40 -20 O 20 40 60 80 1 10 100 1k 10k 100k 1M 10M
AMBIENT TEMPERATURE : Ta ("C) FREQUENCY : f (Hz)
Fig. 5 SmbIRRISE Fig. 6 BAMSEFIS—REEEIHE
20
s . 100k
: 15V
> 1k w
15 Viy Vo g N
w 2 R, = 2kQ
I} 7V 2k T ~3
pi 2 s Vo =15V
i S
<} _ 52
c 10 2 \
) 5
= © o
8 o> >
s \ _ g 3
S s I
b Hs o2
3 a
< S =
s Z>1
0 — 2
100 3 70k T00K ™ z 5 6 30 3 20
FREQUENGY : f (Hz) TIME (us)
Fig. 7 |AHNEE—REREHE Fig. 8 HAmEEM4
10
5
Sa Z 10 A
.>V. > //
> wul
3 S
; :
& 2
g2 e
{2 > o1
58 5
=0
2
=
2
(=]
0 N 001
0001 001 0.1 10 0 100 0001 001 01 1.0 10 100 1000
OUTPUT SOURCE CURRENT (mA) OUTPUT SINK CURRENT : I, (mA)
Fig.9 TEHHMEBEZE—HHY - ITHRIFMNE Fig. 10 HAZE—HH > > 7 ERME
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sALE IC/Standard ICs

BA4558/BA4558F/BA4558N

BA4558/BA4558F 73 ~7>7

BA4558N

BA4558, BA4558F, BA4558N (3, SHEBTH D/ E VIR
L-ANSBAAEREROA T T 2EBEE—O YO
FyTEICEBRLEE/ VY v IICTY, BF, LEHE,
O-/AZXhEDRRIHNET,
BEBESEATSY, NSHBEEI 25 5TVETO
T, SBEFERICISATE £7, BA4558{3DIP8pInT,
45584 4 TDARTLTEEL AL NRF TNICE STV
%9, BA4558F(IMF8pind /Yy r—JEEA L TVWE T,
BA4558N(2, SIP8pind /Yy s — V&AL TVET,

The BA4558/BA4558F/BA4558N are monolithic ICs, in
each of which 2 small-power, independent internal
phase compensation type operational amplifier circuits
are fabricated on a single silicon chip. Featuers in-
clude high rate, wide band, low noise, etc.

o ik

1) S4B EH HFIS0MW (Typ) E/NE LY,
2) MHIERIREEE E AR LTV 5,
3) NERIABERTH 3,

A SyFTYTHE,

5) RIEE — KRUEBHBEREI L,
6) SHI18, EMETH3,

@ Features

1) Power consumption as small as about 50mW (typ).

2) Built-in output short-circuit protecting circuit.

3) Internal phase compensation type

4) No latch-up

5) Wide same phase mode and differential voltage
ranges

6) High gain, low noise

o A
TITF4T 71043
F—=F4FT7LT
vCO
ZOMEFEE

Dual Operational Amplifiers

® 435~k X /Dimensions (Unit: mm)

BA4558 9.3+0.3

R1.0 s 7 6
fun B W

Do

- <
6.5+0.3

J
s
i
2.6+0.2
w 1.140.1

6.81+0.5
pibe0n

3.240.2 3.6%0.3
o
o
I+ 2.6%0.
°
O_-I
w 1.1
|
o

5.0+0.3

8 7 6 5

T 12 314

1.530.1

. f
s G Y

Tgrj L“ dT—f%‘X_L -

(=%
AL ]
S 1.2740.2 0.4+0.1 .“‘o.awm s
BA4558N
1955 . og
20 R1O C1.0
e} Se i
S 7
H r
ol NI G I eI T
2 SETTTITT
gH; U
H _.lho.er) e
i 2,5?t0.2 4H-oss 03
~1778x03 -
125

@ Applications

Active filters

Audio amplifiers

VvCO

Other electronic circuits

ROMM 89
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ARIC/ Standa‘rd ICs BA4558/BA4558F/BA4558N

® JOv 44 7% 5.L,/Block Diagram

BA4558/BA4558F BA4558N

/ [\

8 | Vce b
—-INT| 2 7 I ouT2
+IN1| 3 +2°h 6 I —IN2

Vee [4 5 | +IN2

outi[1]
-IN1[2]
+IN1[3]

«[d
+N2[5]
-IN2[ 6]
out2[7]

Ve[ 8]

© MEBEI SR E / Circuit Diagram

Vee O
%‘R‘
0 il %

s

—O ouT

i \
R, R, %R‘ SR Ko
Vee O T

©® I/ AT,/ Absolute Maximum Ratings (Ta=25C)

Limits
Parameter Symbol Unit
, BA4558 BA4558F BA4558N

EREE Vee +18 +18 +18 \Y
B2 S Py 600* 450% 900* mw
EBAHEE Vip +30 +30 +30 v
FBAAHEE ] +15 +15 +15 v
EfERAE S ‘ Topr —20~+75 | —20~+75 | —20~+75 c
RIFRE#HE Tsig —55~+4125 | —55~-4125 | —55~+125 T

*PiEERIE TSR LTV,

%0 ROHM



JAH IC/standard ICs BA4558/BA4558F/BA4558N

- - —

© BE AV Electrical Characteristics (Unless otherwise noted, Ta=25C, Vcc=+15V, VEE=—15V)

Parameter Symbol Min. Typ. Max. Unit Condition
ANh#*7€y VEE Vio - 05 6.0 mV RL=10kQ
AhF 7€y VER lio . 5 200 nA —
ADNAT AR g e 60 500 nA -
KIRIEEEFIE Av 86 100 — dB RL=2kQ, Vo=+10V
FEHEA N EEHHE Viem +12 +14 — v —
BRAHNERE Vom +12 +14 — \ R =210kQ
BRAHNEE Vom +10 +13 - v RL22kQ
FE1BfE SRR =L CMRR 70 90 - dB Rs=10kQ
EREERRELL PSRR — 30 150 uVv/v Rs =10kQ
ZN—-L— b S.R. - 10 - V/us RL=o0, on All Op-Amps
BRI fr - 2 - MHz -
FoxtNL—a Cs — 105 - dB f=1kHz
© RIFEMBEE, Test Circuit 50K
,———w_—j
!5 BA4558 ——o0 Vo
e i
= FrrxlENL—- 3>
Rs ——20-10g g5 —\‘%

(1 EI38%Y))

Fig.1 RIEE®

Fig.2 F4 > XNt/SL—aREDR

o ESHIStE##E /Electrical Characteristic Curves

1000, T 140
BA4568N
\ 120
;E‘ 800 q 2
E < 100
Pt S \
a sookBAL58, 5 N
z I I 8
£ BA4558F\ \ o \\
(o]
& 400 . S @ \
a z N
40
g 20 N
a 20 \
o N
0 20 20 60 80 700 110 100 1k 10k 100k 1M 10M
AMBIENT TEMPERATURE : Ta ('C) FREQUENGY : f (Hz)
Fig. 3 FABL—EHEBEHE Fig. 4 BAMEEFS—RHEBIHE

NUN 2N - F=
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J1H 1IC/Standard ICs

BA4558/BA4558F/BA4558N

OUTPUT VOLTAGE

INPUT VOLTAGE

COMMON MODE INPUT VOLTAGE : V¢ (V)

INPUT BIAS GURRENT : I, (mA)

256
Z

50
>

-5

r 1

~ 5
>
=0
>

-5

0 10 20 30 40
TIME (us)

Fig.5 HAWERM

" il
1 ]
10 S et
/
0
I~
-10
I~
I~
I~
—20
0 10 $20
SUPPLY VOLTAGE : V# (V)
Fig. 7 RMANEE—SHEEEHM
120,
100
80 —~
60
40
207550 20 20 50 80

AMBIENT TEMPERATURE : Ta (*C)
Fig.9 AN/NA 7 2ER—ERBEFE

MAXIMUM OUTPUT VOLTAGE : Vou (V)

OUTPUT VOLTAGE : V, (V,_p)

2o (mA)

QUIESCENT CURRENT

B
30
L
25 1P
A
A

20 /,

15 ,,/

10

5|

00 1K 10k

EXTERNAL RESISTANGE :R_ (Q)
Fig.6 HABE—&FEAEY
5
4
I ey
,——»——"—"—
3 Va
[4

1

0

0 £10 £20

SUPPLY .VOLTAGE : V£ (V)
Fig. 8 \ESHER—TRBEHME

32
28
24
20
16] \
12 \

8 N

4 \\

100 3 10k 00k ™

FREQUENQY : f(Hz)

Fig. 10 JAMHEE—FRBIEE
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AN

A IC,/Standard ICs

BA4558/BA4558F/BA4558N

Hz)
@
g

R

10

EQUIVALENT INPUT NOISE : V, (nV/

1 10 100 1

FREQUENGCY : f (Hz)
Fig. 11 AhREMEEE—REBIEE

® 5 A,/ Application Example

r——-—o vecetH1sv

RF

r—'\/\/\f

N
BA4558 >—+—Ow

/f

=(14+BE
Roi v.=(1 +RG)V'"
—e

VEg— 15V

Fig. 12 [FARHIEEI

0 Vec=+15V

BA4558 ——0 Vo
Vin +

Vee=—15V
Fig. 14 EE 7+ 07 @K

0.0022uF  0.01xF +15V

b ]

36K 390K
—AAA—e

3BuF

2.2K

—=15v
Fig. 16 RIAAsIEEI}E AV=32.5dB

—O vcct+1sv
R, R,
v, O—AM WA
BA45>———O
A,
v, O—AM y
a V=R v- v
Veg—15V
Fig. 13 BEMEER

i
|
|

Fig. 15 &5 EE

ANEEOHIHE £HTRT 5EIBEEE T T, Fig. 17 THEX
HBA4558 (3 F18 1 DYFERER TIEANICHLTOH
BHAEHLET, EAHDEZRE, EHNE, BED
EENREEB - HET HRA EDOMH 2 B DBA4558
DAhEENET,

ZZTR7/Ra=1& R7/Rs=2DLICEL W IEIBERH ED
EECHLTIRAB, T-EOFEHAESCHLTR
flE2L60ET, —HHEDESHEDBEFTIF—F
Din /NI T AENB - HREAIL, ASESREDLS
T, REEDA#EHE—R7/Re=—1DFISTHIEShB/-0,
#E, HARBICETAHOEMEICELLENET,
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JLA IC/Standard ICs BA4558/BA4558F/BA4558N

_
V-
R220K.
VWV~ €o
R,
€,
10K
€o 0 el
()
(a) D,,D,=182787 &,7‘]4@&
Fig. 17  #EdfEsgismg
C.
7 1 V2 Bl 0.001254 F
i, 0> F >4 & BAASS8 A S E -AEEN 7 L 2 IR
HlERLE ¢, Fig. 1813E=:E:EH, Fig. 193 @61 o 01250":
OHTVThH 1 LU EOFIBEESZ ENFTE, 40dB/ T
decadeDE 4 ERLET, 85.7KQ
.
Fig. 19 Si@E@H 71142
T 11
A
— Ta=25C.
Fig. 18" 1EELEEM 7 1 1 & — Ji}(
e ET Y
Sik@BaR 7 12
HUBICRET 3EMIdlo, Gy, C1HIMT3ERIL v
4
K=2mfoCj, Cz=&
Gv 10 30 50 100 - 300 500 1K 3K 5K 10K
FREQUENCY:f (H2)
Ri= V2 Gy
K(2Gv+1) Fig. 20 HE:EW 7 1 )L 245
R2=M : 1T
V2 K [ Ta=25¢
B Tltfo=100Hz, Gv=10& % > TV T,
L BiEgE  fo ; -
F B Gv N
= E C N
OEIEEHEEHLET, N ]
1 A\
K=2wf{oC Ry=—=
ovE TS K
o= Rs 1=_R.3_'- N
Gy +1 Gv 0 30 50 100 300 500 1K 3K 5K 10K
C1=2(GV"—1)CZ FREQUENCY:f (Hz)
EOBITI3f=200Hz, Gy=10& LTV T, . Fig. 21 {EEEEN 7 « L 245
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JAA IC/Standard ICs BA4560/BA4560F/BA4560N

BA4560/BA4560F 727/ 5%V-L—14~7>7

Dual High Slew Rate Operational

BA4560 N Amplifiers

©® $4¥#2<+i%E / Dimensions (Unit : mm)

BA4560, BA4560F, BA4560N (3, BA4558| 28R % M A %)

2EDEHHBRIBONIEICTEELEDI, BR BA4560 s

J—UL— b (4V/ps), FISHEETEIOMHz & BIEBFE S R1.0 m

BB LAEF 2 PNANRT LT TF, /8y 4 —J(2DIP8pin \ S

(BA4560), MF8pin (BA4560F), SIP8pin (BA4560N) T ¥, y :
1 2 3 4

The BA4560/BA4560F/BA4560N are dual operational
amplifiers that provide output current about twice as
large as that of previous model BA4558, together with
the improved frequency characteristics of higher slew

6.8+0.5
3.24+0.2 3.6%0.3

&
I+ 2.6%0.2
°

©

o

I+

©

o
LA
\u:_l.I 0.
bt

rate (4V/ us) and gain band product 10MHz. 'I ) l’;
® ¥k BA4560F

1) HOEHRREREEZAR L TV 5, 50+03
2) ASAARFIERITH 5,

(Y TvFTyvTHEL,
4)EHEE— FRUZEBEEBEI L
5) &F1E, BHETH D,

6.2+03
4402
O

1234
® Features 3 8%—7— -
o a5 E j%%ﬂ
1) Built-in output short-circuit protecting circuit. - 03 Min. 8

2) Internal phase compensation type S 127402 04+0.1
3) No latch-up

4) Wide same phase mode and differential voltage BA4560N

2833
ranges 20 _R10 610
5) High gain, low noise o — = ’
g B
+ 0
o 1 2 3] |4 7
3 S 12E ) YR 1 a'
ci
° A § 254+02 1*9'65 T)L
TIF4TT AN HE0: ~H-085 O
— 1778103 !
*—=F1 7T 125
vCO
% OB FEIEE

@ Applications

Active filters

Audio amplifiers

vCO

Other electronic circuits

ROHM 95
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JLH 1IC/Standard ICs BA4560/BA4560F/BA4560N

® 7Oy Y %4 7% 5 L/Block Diagram

BA4560/BA4560F BA4560N
S —

oum[_w__— 8| Voo
_|N1[_T_ A z|oum ﬁ B

2ch
+N1[3 ] b :_e—l—lN2

YU I E
el o R
©® MEREIEZHSE R,/ Circuit Diagram
Vee O
%‘R'
0. O'K Ko

+IN O—

O 0UT

Vee O

© 34| K FEH./ Absolute Maximum Ratings (Ta = 25°C)

Limits
Parameter Symbol Unit
BA4560 BA4560F BA4560N

ERBE -~ Vee - *18 +18 +18 v
BBk Pa 600* 450 % 900* mw
EBAHEE Vib +30 +30 +30 v
RIBANEE vi +15 +15 +15 v
BERAEEHE Topr —20~+75 —20~+75 —20~+75 c
FRIEREGHE Tstg —55~+4125 | —55~+4125 | —55~4125 T

*Pg BMRIE ZSR LS,

96 ROHM



J1H 1IC/Standard ICs BA4560/BA4560F/BA4560N

o EX Y514/ Electrical Characteristics (Unless otherwise noted, Ta=25C, Vcc=-+15V, VEE=—15V)

Parameter Symbol Min. Typ. Max. Unit Condition
Ah* 7ty VEE Vio - 05 6.0 mv Rs=10kQ
ANh* 7ty VEFE lio - 5 200 nA - —
ANNA 7 2BR g - 50 500 nA -
KIREBEFHE Ay 86 100 - dB RL22kQ , Vo=+10V
RHEAHEEFERE Vicm +12 +14 - ' —
BRAHNEE Vom +12 +14 - v RL=10kQ
BRAHNEE Vom +10 +13 - v - RL=2kQ
FEESkRELE ‘CMRR 70 90 - dB Rs<10kQ
TREERET . PSRR - 30 150 nv/vV Rs <10kQ
Z—L— b S.R. - 40 - V/us Av=1, RL22kQ
ANBEREETE Vi - - 22 nv -
FIEH R GBW - 10 - MHz Ay=1
BRI fr - 5 - MHz -

© EXAIF1EENER/ Electrical Characteristic Curves

1000 T 140
BA 456 0N _
- N 8 120
i 8 N <
© Z 100
& BA 4560 g
z 600 e
Zz
e N g %
< BA 4560 F 2
[ N 3 60
g 400 \ S
a Q
E:.l \ § 40
2 200 Z
a ‘d.-' 20
o
0 20 40 60 80 100 01 10 100 1k 10k 100k 1M 10M
AMBIENT TEMPERATURE : Ta (°C) FREQUENGY : f (Hz)
Fig. 1 FF&iax—RBERESE Fig. 2 BINEEFE—EEBIMH
B
w 2
: Z
—~ [<] 11
S Z 5 / § - /)
530 5 = /
e> 1/ \ )
3 b £ 20
2
J o
= = X
& _ 5 oo
2, o
SIS F o0
= -5 <
2 wl
g a5
= 0 10 20 30 40 00 1k 10k
TIME (us) LOAD RESISTANCE : R (Q )
Fig. 3 HABEHME Fig. 4 HAEE—&WERSM
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JLA 1IC/standard le - BA4560/BA4560F/BA4560N

I
30 5
B
3 4 |
¢ E |t
) // - LT
2 1 i /7
]
£ 10 - z 3
g ] :
I 1 g
= &)
.} n
g E o °
w \\ é
8 N b
S +~ % 1
P-4 \ I
g N
2 -2
.<_> 0 +10 +20 0 +10 +20
; SUPPLY VOLTAGE : V¥ (V) SUPPLY VOLTAGE : V# (V)
Fig.5 RAAHNBE—TREEEY Fig. 6 ®IESHER—TEEEEHY
100 a2
>
- 28
2 w0 z \
= ‘é 24 \
= [
z )
2 o g
o
> = 16
o Z
@ E
= 3 12
: : \
O
£ N
<
s 4 AN
0| 0
20 0 20 30 60 80 00 Tk T0k 700k ™
AMBIENT TEMPERATURE : Ta("C) FREQUENGCY : f(Hz)
Fig. 7 AHQNA 7 REF—BREERY Fig. BRAHHESE—EFEEM

98 ROHM



LA IC/Standard ICs

BA15532/BA15532F/BA15532N

BA15532/BA15532F 7:7'&0-v-ba-/4X4n727

Dual Ultra High Slew Rate, Low

BA15532N

Noise Operational Amplifiers

® 44~F3% R/ Dimensions (Unit : mm)

GUN 2 S - kiR

BA15532F, BA15532N (3, &#k A+ — 7 1 F B ADISHD BAISS32
FEDIERCERE AW BEZDOTF 27 NANRTLTTY, 9.340.3
M, LEE, SHALOT, SHIE, SIMERICHE N
BT&%xd, /vy &r— 2| DIP 8pin (BA15532), MF \9 %
8pin (BA15532F), SIP 8pin (BA15532N) T9, e 3
w1023 7.6+0.3
BA15532/BA15532F/BA15532N are low-noise type J ?"T%L ! % l.- j—L%
dual operational amplifiers designed specially for high- G - N = .
class audio devices. & s 0.540.1 0.330.
© Hame| L
2.54+0.3
7.62+0.3 8.8+0.6
o Wk BA15532F
1) HATREEN FEL 50203
2)ZAIL—L—TH B, |
3 8765
3) EMBETH B, 8705
4) T35 17 ADONESSRETHMEN H 5, e %
_H
8 3 Eo
® Features 1234
1) High output current capacity. -
2) High th'rough-rate. E_ é%‘ — "g"hz——\ 5;4
3) Low n0|§e. " - 8 . - aU-—o.s Min. S
4) Compatible to signetics’ NE5532. S 127402 04101
BA15532N
19,5182 or
20 R10 284
C1.0
2 Bl
0,
;: ﬁ g 1] 12] 13] [4] (8] (6] 17] 8
2 SETTTTOnY
=3 25462 Tos et
T17.78%03
1.25
® 7Oy 44 7%5L,/Block Diagram
BA15532/BA15532F BA15532N
U/
outt[1] (8] vee
~IN1 E A E ouT2 d

+IN1 E fch_
VEE E

;é] ~IN2
3 FIN2

ﬂg

TN EEE L E
£ z z & 2 z §
] | + + | e
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;LA IC/Standard ICs BA15532/BA15532F/BA15532N

©® NESEIR& %R B/ Circuit Diagram

11
L
A
V
AN~
AAA
Y
[e]

Y 3 1t

V

® i34 B K EHR/ Absolute Maximum Ratings (Ta = 25°C)

Limits
Parameter Symbol Unit
BA15532 BA15532F BA15532N

EREE Vce +21 +21 +21 v
FEEK Py 600%* 450% 900* mw
EBANERE Vip 105 +05 +05 Y
RHEANEE Vi —Vee~+Vec|—Vec~+Vec|—Vec~+Vee|  V
B RERE Topr —20~+75 | —20~+475 | —20~+75 c
RIFREEEH Tstg —55~+4125 | —55~+4125 | —55~-+4125 c

*Pg MR E CER BN,

© TS M4/ Electrical Characteristics (Unless otherwise noted, Ta=25TC, Vgcc=+15V, VEg=—15V)

Parameter Symbol Min. Typ. Max. Unit Condition
AN+ 7ty FEE Vio - 05 4 mv Rs=50Q, R Z10kQ
AhA 7€y VER ho - 10 150 nA RL210kQ
AHIA T ZER I - 200 800 nA RL10kQ
KIRIEBEFIE Ay 80 94 - dB RLZ600Q, Vo=+10V
FARA H BERE Viem +12 +13 - v RLZ10kQ
mAHNEE Vom +12 +13 — \Y RL=600Q
BRAHHEE Vom +15 +16 - v RL=600Q, Vcc=+18V, Vgg=—18V
FHR(E SR Eb CMRR 70 100 - dB RL=10kQ
TEBTR A PSRR 80 | 100 - dB Rs=50Q, Ry =10kQ
EESFORER la — 8 16 mA R_=o0, on All Op-Amps
HAERTR los - 38 - mA -
A=l -k S.R. - 8 - V/ips | Ay=1, RL=600Q, C_ =100pF
FESEIRISTE GBW — 20 - MHz CL=100pF, R =600Q, f=10kHz
BARE®E fr - 7 - MHz -
ANBRERSEE A - 07 15 pv RIAA, Rg=100Q, BW=20Hz~30kHz
FoLFNENL-Va> | CS - 110 - dB - RIAA, f=1kHz
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JLA IC/Standard ICs BA15532/BA15532F/BA15532N

© EXHI$14ih42/ Electrical Characteristic Curves

1000, T
BA 15532N 1
o
z < 100
z 8w h < \
g z .
5 BA 15532 \ g s N ;%
g { \ w \
= a
g BA 15532F \ 2 60 N
7] N ]
g o : N
[=] \ a w0
o
™ f 4
o z
g 2 7
o ~
o 7
o 20 40 60 80 100 10100 1k 10k 100k 1M 10M
AMBIENT TEMPERATURE : Ta (°C) FREQUENCY : f(Hz)
Fig. 1 HFABX—FEEEEHSN Fig. 2 BINEEFIE—E&EIFYE
60 32 I
Vi= 115V
28
R, = 10kQ , Re = 1000
40, 24
20

Ry =9kQ,Re=1kQ

-
=]

\

\
\

: \

R,=1kQ,Re =0

MAXIMUM OUTPUT VOLTAGE : V4, (V)

CLOSED LOOP VOLTAGE GAIN : GAIN (dB)
N
S

C \
4 \
—20
00 1k 10k 100k 1M 10M 100M 100 1k 10k 100k ™
FREQUENCY : f (Hz) FREQUENCY : f (Hz)
Fig. 3 BAREFNE—AKBIFE Fig. 4 mAHDEE—REHEIFMYE
vi=+15V Vi=+ 15V
3
- 80 1.6
= ~
z <
& 6o P
z =
3 i
~ z
=
2 4 \\ 5 0.8
9] £ o
i 2
o o
i 2
2 20 o 04
7] 5 N
= T B
2 4
ot P4
5 0 ’
@ -4 -20 O 20 40 60 80 —40 -20 O 20 40 60 80
AMBIENT TEMPERATURE : Ta (°C) AMBIENT TEMPERATURE : Ta(°C)
Fig. 5 HMOEHRER—FERENE Fig. 6 AH/NM 7 AEH—FERBEEMY
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J1H IC/Standard ICs BA15532/BA15532F/BA15532N

S

~ *30 ~1
> %
w -4
g L 8
w  +20 E
S € 6
b / )
2 =
g vV é
W 4
g +10 / Q
z / °,
s

s

8 /

[

g 0 10 +20
zZ o 10 120 T30

SUPPLY VOLTAGE : V£ (V)
SUPPLY VOLTAGE : V£ (V)

Fig.7 REANEE—EFEESE Fig. 8 ®|ESHER—TREEEML
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JLA IC/Standard ICs

BA15218/BA15218F/BA15218N

BA15218/BA15218F 7:7V&xu-u-}-0-/124A7>7

Dual High Slew Rate, Low
Noise Operational Amplifiers

BA15218N

BA15218, BA15218F, BA15218N (3, I8 CHIARH{Y &
h7- 2 DOEHS, BRERODANRTOTERBLAEE/Y
Yy 7ICTY, '

ERFER, MERXIE~EROES S5 THHEEARET,
FIINY AT LOSVE—BRICLYEBFERB I LD
A[HET T,

7%y 4#r— (3 DIP8pin (BA15218), MF8pin (BA15218F), SIP
8pin (BA15218N) ¢ 7,

BA15218/BA15218F/BA15218N are monolithic IC incor-
porating 2 low-distortion operational amplifiers phase-
compensated internally.

o R

)V EEEEE, B—FRHEVRIEETH 2,
(B—FR; 4~32V,HEF; £ 2~116V)

2)EHZ TH B (Vo=1.0uVims Typ. : RIAA),

3 HRI—L—+THB (SR=3V/ps, GBW=10MHz
Typ.)o

4)EA+ 7ty FEBETH S (Vio=0.5mV Typ.),

5) &fl18, EFEELTH3 (Gvo=110dB, THD=0.0015%),

C)EBREDT 2 TNANT L THRFERERALCT, H1%Y
IZHBR T3 -6)4558, 45604 1 T EHIMEN & 3,

® Features

1) Operable at the low voltages with single power
supplies. (Single power supplies: 4-32V, both power
supplies: £16V)

2) Low noise (V,=1.0u Vrms Typ.: RIAA).

3) High through-rate (SR=3V/ us, GBW=10MHz Typ.).

4) Low offset voltage (Vi0o=0.5mV Typ.).

5) High gain and low distortion (Gyo=110dB, THD=
0.0015%).

6) Compatible to Types 4558 and 4560 because of
dual operational amplifier terminal connection as
the standard one and the excellent characteristics.

® 5172~F 4B,/ Dimensions (Unit : mm)

BA15218

R1.0

i} ﬂ

9.3+

=3

3

7 5
— m

el
\ S
D ¥
©
e}
| [ Sy -y -
12 3 4
o
o
~
L 43

6.81+0.5
3.2+0.2 3.6+0.3
[ Il ]

2.54%0.3
7.62+0.3

Trmnti o
‘ q .—Islo. 1 0.320.1

BA15218F
50+03
87665
BB EA
™, N
2l %
H
<
o ¥ @)
3 HHH
1234
S
H L erere— =
o —é{:‘ *‘7%\%3
8 Al Hozmin. S
S 127402 04+0.1
BA15218N
195432
2 :0.!
20 R10 8%
C1.0
9 e
0,
H
0 o g T 2] BT 2
3 5 W\rm
oy
_H
0 L 065 |
= 25;1 *085 0.3
717.78+£0.3 !
125
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J1H 1IC/Standard ICs

BA15218/BA15218F/BA15218N

® JOv Y54 7F%5.L,/Block Diagram

BA15218/BA15218F

/

a0
o]
W3]
ald]

] ve
T ours
E] 2
E N2

BA15218N

Bt

I Lo [ Lol lof 5] [=]
Ezz 238 3
S 1+ + 1 ©

©® MEPEIE&H#EH; B/ Circuit Diagram

O 15
>
@ 3B KFEH./ Absolute Maximum Ratings (Ta = 25°C)
Limits
Parameter Symbol Unit
BA15218 BA15218F BA15218N

SRBE Vce +18 +18 +18 \"
B¢ -bS Py 600%* 450% 900* mw
EEBAHNERE Vip +Veeo +Vee +Vee \'%
EHANEE Vi —Vec~+Vee|—Vee~+Vec|—Vee~+Vee|  V
BFER loma +50 +50 +50 mA
BIEREHEE Topr —20~+75 | —20~+75 | —20~+75 c
RiFEEHE Tstg —55~+4125 | —55~4125 | —55~-4-125 c

*Pg HHMEE ZBRB AL,
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JLA IC/Standard ICs BA15218/BA15218F/BA15218N

© ER Y4/ Electrical Characteristics (Unless otherwise noted, Ta=25C, Vcc=+15V, VEE=—15V)

Parameter Symbol Min. Typ. Max. Unit Condition
AhF 7€y bEE Vio - 05 40 mv Rg=<10kQ
AhF 7ty bER lo - 5 200 nA —
ANNA T 2B Ig - 50 500 nA — A
AIEEEFIS Ay 86 110 - dB R =2kQ, Vo=+10V A
RBAHEEEEHE Vicm +12 +14 - v — l
RAHNEE Vom +12 +14 - v R_210kQ
RAHNEE Vom +10 +13 - v R 22kQ %
FIEESkkZ&LE CMRR 70 90 - dB Rs <10kQ ;
TREEREL PSRR 76 90 - dB Rs<10kQ ;'
EESHOBRER lg - 5 8 mA ViN=0V, R =c
ZN—L—h S.R. - 3 - V/ps Ay=1, Ri=2kQ
FrrxhtNL—Yar cs — 120 - dB f=1kHz AhH#E
FlSEIRISTR GBW - 10 - MHz f=10kHz
A ESE fr - 7 - MHz —
AHBREREEE A - 10 - HVrms RIAA, Rs=1kQ, 10Hz~30kHz

© EXHYIFE AR/ Electrical Characteristic Curves

1000 140
BA 15218N ~
~ Q
= -\ 5 "
E 800 N <
o z
F4 BA 15218 3
E 600 \ % 80
e BA15218F E
[%2]
o 400 > s
& \ S
H ™~ S
& 200 &
% 20
0 20 20 60 80 100 76 To0 ik Tok 100k M ToMm
AMBIENT TEMPERATURE : Ta (°C) FREQUENGY : f(Hz)
Fig. 1 HARELXABRBESMT Fig. 2 BAMEEFIS—ESEBIHE
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J1H IC/Standard ICs BA15218/BA15218F/BA15218N

10 10
8 8
] g
=< 6 v eI
4 ——
% / 14 4
© L1 3
TN W~ E
? “ o 2
] 2
3 3
o 0
° £10 +20 3 0 20 0 50 80
SUPPLY VOLTAGE : V*(V) AMBIENT TEMPERATURE : Ta (‘C)
Fig. 3 EESMER BEEELESMHE Fig. 4 |EERERAEEERY
80— 32
R, =2kQ 2z [
28
— > \
\>; 20 ch 241
Z L~ ol 2 \
g 10 71/ s
£ A £ \
] o 16 ;
S w g
5 = 3 12
o N =
E N 2
8 ™~ S 8 /
2, s B N
5 ™~ \
s 205 10 20 R K 0K TOOK ™
SUPPLY VOLTAGE : V* (V) FREQUENGY : f (Hz)
Fig.5 RAHNEE—FEFEERMY Fig. 6 SAHHEE—EHBSE
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s IC/ Standard ICs

BA6110

BAG 1 10 BEFEANRT S

Voltage Controlled Operational Amplifier

BA6110i3, EMZES Ty bTAT ST TNANT >
7TY,
BWEHAIChE-TYZ7UT « RBEFEERED> 47
ALZ(Om) EBABIENTEBNDT, SEFHILIESR
(VCA), BEHI% 7 « L& (VCF), BEHIMFIRSS (VCO) &
EDISAICELTVWET,

TEABREFEAT EICLY BERICIEXERS%
B CSNEEA 10dBHE S h T, EEHIHIEIESS (VCA) &
LTER LA & EICIE, EX05%T86dBE VD FSNEE
PERTEET,

=T N—TFHFLE, AL b A-LERENMTTDST
1 RATFERRUCLYREINZDOT, LVWEETOR
EPAIRET T o

¥, BICE-F WAy 77EBEABL TS
DTHIIBREBSTIENTEET,

The BA6110 is a monolithic IC consisting of a low-noise,
low-offset programmable operational amplifier.

® ik

NEER (FEEEB/NT1 7RI 1+ — FRB,

2) E#E,

3)F 7ty bHNEL (Vio=3MVmMax)o

4 HH/Ny 7 7 R

5) 3F 441 KIChiENYZT7YUT 1 RInAIZE,

® A%

EFKYVa—4
BEEMNEIE-42R
FEHIEIEIESE (VCA)
BEHIET 1 V2 (VCF)
BEHHREIRE (VCO)
INFTI1Y

Y TIEKR—IFK
a2y bbUF

® ¥4~F:% R/ Dimensions (Unit : mm)

+0.2 0.
22.0% 2.8%)!

2.0 R1.0 C1.0

I

TIVUTLTY |

« 4 0.85
20.3240.3 = k1.5

10.5+0.5
0.5 1.2 5.8752

k-2.54+0.2

I
1

S

lEIIIEIDE[DEDEEDIDJCEDlIDIID

@ Features

1) Low distortion (with bulit-in low-distortion bias diodes).
2) Low noise.

3) Low offset (Vio = 3mVyay)-

4) Built-in output buffer.

5) Variable g, and good linearity over 3 decades.

@ Applications

Electronic volume controls

Voltage controlled impedances
Voltage controlled amplifiers (VCAs)
Voltage controlled filters (VCFs)
Voltage controlled oscillators (VCOs)
Multipliers

Sample & holds

Schmitt triggers

RONM 107
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‘A IC/Standard ICs

BA6110

® J0vy %4474 5L, Block Diagram

t

;

ﬁ~ef

Vee

BA6110

"Ny I7

L] G LT T T 0 T I

8 8 ¢ R ¢ 5 B § :

Woo® oy S
N ~ A
< <%

= = R

© AEREIE&HE LR,/ Circuit Diagram

6 7

OUT(r T Ny77 IN

a

35—

EAH 10—

Nl hLops
t

]

o
»l
T

AL hI5—14

o

BANH 20—

ANDNA7 2

® B AT / Absolute Maximum Ratings (Ta=25C)

0.

AL hIF=5

{
10D,

O g Vee

Ra Rs

+———O08 /Ny 75 OUT

R,

a2 bO—LiRF

Fig.1

Parameter Symbol Limits Unit
TREE Vce 34 v
B3PS Py 500* mwW
BIEREER Topr —20~70
RIEFEEHE Tstg —55~125
BX3> bO-LER Ic 500 HA

* Ta=25CLIE CEMAT 31581, 1CTICOE5mWERL D
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A IC/ Standard ICs BA6110
© B Y454/ Electrical Characteristics (Ta=25C, Vcc =15V, VEE =—15V)

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit
ESSIHT R la 09 30 6.0 mA Icontrol=0HA Fig.2
7pin/N 1 7 B 17PIN - 08 5 WA - Fig.2
FR THD - 0.2 1 % Icontrol=200 pA, Vi=5mVrms Fig.2
EhEEEI 4752 R 9m 4800 8000 12000 us Icontrol=500 A Fig.2
6pinfik tH BE [Voms| | 12 14 - ' Icontrol=500 kA Fig.2
8pinR At HBE |Voms| 9 1 - RL=47kQ Fig.2
6pinfz A HH H B/ | |0M6| 300 500 650 HA icontrol=500 A Fig.2

Icontrol=0 uA, BPF (30 ~
- — — Fig.
R 1 VNI 9 90 | dBM | 0kHz 3dB, 6dB/OCT) 9.2
Icontrol=200 A, BPF (30 ~
2 \" — — —| ig.
RERE N2 4 66 | 9BM | 0kHz, 3dB, 6dB/OCT) Fig:2
N Icontrol=200 KA, BPF (30 ~ .
NEGHE VNP2 10.5 115 dB 20kHz, 3dB, 6dB/OCT) Fig.2
N . Icontrol=0 HA, ViN=—30dBm ,
BhLAL L (Leak) — —94 —75 dBm f1n =20KHz Fig.2
@ AFEEEE,Test Circuit

(mA) Voe =+ 10V

2

EE90Y

40dB AMP

=

Fig.2

© XA DRKEA (Fig. 2 BH8)

BA6110i3, 2> bO—-LERICLY, BFAEED S
TR A9 KT E 3, BEMIERE, ZOEBAN
TRETIEEITHT-ODADBERNI TR E1+ -
K&, BDNAT ZERERROE NNy 7 788 H» SHEK
ThTVET,

REIEIERR S, 1pin A IEA D, 2pin B A H & & 4), 4pinp
EBERERETS, 2> FO-LBFICE-TVET,
* f-6pind¥, HAWTFEL-THY, ThICHFIFEND
BREOL bO-LERICEY, A-TUW—-THF12 %

-10v @

RELET,

ZDiEEIEIBERDEEENIEIC DOV TRHAALE T,
EEIIEERIE RS2 Y X 2Qis, QuantEBIA A EFRK L b
FLTUZ28Q~QuizhL > bIS—AREBRLTVE
To ZOHLL FIF—IF,4pina > FO—LIHEFISKA
T332 FO-AERICELVER & EEHBEmIitter &
WIBIR LT, I TEBAHAVN=0EThEAL L FI
S—Q@RUHNLLIPIFT— @) EBUTEBEEBRT S
Qiz, QDAL TR Bl ISR TVET,
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SAH IC/Standard ICs

BA6110

EHOEHEHEBRTI AL FIT-QCOHNEH
LY bIF=BULWREBEENT, RUHEBEFROS
LY bIT—@DHNENTALTVET,
EEBICAAY BN, BRNT L XTI RDHNI,6pin
ICHAERIEL, AFHERICEVEEIr#ELET,
COFEEHBROA—T N —THF 1%, 4pina> b
0 —VE# % lcontroL, 6pINSMTIFER R0 T3 &,

A(v)= Gm - Ro= IconTrROLXRO
L KT
q
’(“ibﬁi?‘a
EZPANCRETITEITHETEODANNATREA
- RKRUEZONAF7AEARE, NMT7RAEA4F—F

® ST BRADKRHA

(1) EADEF (1pin)
EBHOTEANBFTCT, 4144 — KNI 7 RLBENRE
IS, ADBFICESEICHL Y —XICADIER
EARTHVET, ANDBREAESTR &L, E
LIREShETH, 10kQETIER, BIERUCEEONNH
EDRICEN FT,
AHERIIIKQ~20kQFEEHFAE B EEHELE
To , '

(2) B A Hi%F (2pin)
EBHOAADEF T, EADRETOANER ER—IKR
fETGNDUET, 4471y PABE ZOHEF TV
%79, (Fig3)* 7t v MREEHIE, ANERHI TN
FLAEESEVWEIFABTVEMEFBAL T L&,
(B) ANNA 7 2 E A F — KigF (3pin)
ADNATREA *— KON T ZAERIoH C DIFF TR
EEhET,

FA4F— KINATRAEWEEEDICOANIE-F 2
ZRaR 14— KNI 7XEFHEloE Thif, UTTH
bahzd,

26

Ra= 1 (mA)

(Q)

o [CHA

(1) BA61100 S AEHEI & L ¢, BEHIHHEIES AME
ZA) #Fig3ICRLET,

ApiInBFH DI contrROLEZEAD I EILLWEBHDF 1> %
TS EBIENTEET, 71 > AVE6pinD AFTHEH
%Rot T3¢,

IconTROL(MA) XRo ‘

A(v)=gm - Ro= 52(mV)

Dy, D.BUHLLFIT—(), L FIT—QRY
pINANNA T RBDHLL IS5 —2BRTIIFTT
242 Q1~QeRUEH RIICLWEBRLTVWET, OB
Bl A— T N—TTEALEE ECEBANTRE
THEEITHLTVWET,

Ny 7 PERRIETPING /Ny T 7 ANICH 1) 8pink Ny T 7
HALE->TWET,

Ny 7 7EEEE, NPNRS 2T 22 QurRUQuOEESR
WELEBQee AT Iv2FO07EBRL, COIIVE
AOTTCETBVEEEPNPE S Y22 QieRUFRsTH
BETBLI v 2AO7TITETEIICLTVET, 1,
44 4— KN4 7 ABEOGainld, ESREMRNET A
F— KDL E—F L ADLTREZBELEIBRLET,

(4) 2> FO—JLEEF (4pin)
EHBOEHREIL AT IHFT, JOWBFICKRL
AEBHRETLT 2 IS &) EEHEEROFEE TS
EBIENTEET,

(5) A ¥F (Bpin)
HABFICESRET 5 EMRoL4pind L FA—LVER LIS
& o TEEERBRDO T 1 AW RESNET,

lcontrOL(MA)
52(mv)  XRo

FLANBRALN, F1 L) BLLIERAEERAT
{FEEW,

(6) /5y 7 7 A (7pin)

PNP,NPNI 3 v 2KO7H555/1Ny T7OANICE-
TWET, 0BUAREDNA 7TAERIEALETOT,
a2 bO-LVERONS GER THERT 2B E TR,
EANILE—HCZDFETNy 772 EHEh3Z &%

Av=gmX Ro=

HELET,

(7) 13y 7 7 R (Bpin)

ICAEE T Vec— HARICTIKQ I ARB S h TV T, S
\f TOGND—HHARICEFHEREEME N 3551, R=
33kQ (Min )&BREICTT> T £ &Y,

TEDhEN, 3F( 4 TRCbE>TY=7YF1&<2
S rO-NTEET,

3pinE WM TVeclCERT S CICEW AN EAA—F
NATREN, EVERLET ,
ZDIBZEDT A S, A4 A —RKO1E—-4>2 ZARak
ADEARNCHES NBICEWIUTTRDEINET,

110 | ROHM



JUH IC/Standard ICs

BA6110

—a . _Ra
AV)=gm - RoX Rd+Rin

H4F— KDL E—4> A Rg= (26/1p (MA)Q & & V),
3pin/ S 7 AEifIpld, Ib=(Vcc—1V)/R3pinE B4 %7,
14— KNNA 7RO bO-LERMA -T2 —
THELLDTS5TEFGHIRLET,

BULNS 7 ABEOD bO—ILEFRITHD=0.5%8FH
HnF5 7 &FigbIiRLET,
F4A—KNAT7ZXAHELTOAL bOA-NLVERMFA -T2
N—THA1 DT ZTEFQBICRLET,

a2 FA—LERMSNLED T 7 7 EFig7ICRLET,
HAF— KNI T RBRASNLED T 5 7 %Fig8IR L %
o

BEERMEDT 57 &EFigOIRLET,

(2) BA6110OISAEEEHIE LT, EEFMBO—/X2T 1L
2 & LTOIsABI%Fig10IlRLET,

4pinD > POA—-NLVEREEADIEILEN Ay bFTHE
EBIELEZIBI LN TEET,
By bF 7Bkl

fom——RA"Om

(R+Ra)2TC

T&RbHE&h—6dB/OCTTHEL X7,
Fig.11(ZIconTROLATHE AFMED T 5 T 2 RLE T,
(3) BA6110MD[CHEIERGI & L CEEHIME 2. 8O0—/¥2 7 ¢
La &ELTOISABI£FigI2ICRLET,
4pinDO> bO-NWEREZABZEILLU DY M ETE
BHOOEEABZENTEET,

£ Ra+9m
O™ (R4Ra)-2TC

TRHEN—12dB/OCTTHEL T,
Fig.13(CIconTROLM S AED T 5 T &R L E T,

100K VR
(7€ pA%)

» Vee=15V/

Fig3 BEHIEEFHEFL ) 2—14)

©® ESAVSEHh4R, ~Electrical Characteristic Curves

T TTTTT TTTTTIT T T 11T
~Vee - 15\]/5\/ +U-H— TTTEA A — KIS A T X200ARY
| Vee -1V . i
Rine 10k T
1D=200rA 1
-
20 o =51 Knﬂﬂ

OPENLOOP GAIN:Gv /dB)
i
=)

7
—40 A
Ve

15V,

2 5 10 2 50 100 200

. CONTROL CURRENT:IcONTROL (14%)
Figd #—-T N—Tr1>
ar ha-LERESYE

ouT
<«—— |conTRoL
30KQ
e
» Vee=—15V
Voo lév;\/] T a”mr- KI5 7 2B
Vee -1 i
10 Ry = 10K H Ro'—%27 Ol
F=10=2001A it FHH
o [ofin=1KHz Ro-— 50K A s
[THD=0.5%83 1t %) A,
. g A // A
s
: i A =10KQ
=0 A
g ~ = i
2 0
3 7
>
5 fl / A
> 0.2 A ”
3 V114 /
S o1 »
Z I’
0.05
0.02 Z
2 s 10 2 50 100 20 50 1000

CONTROL CURRENT:IcONTROL (rA)
Fig5 THD=0.5%5H 5.

a2 FO-LEFHEM
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LA I1C/Standard ICs | ~ BA6110

HT 1 7 pRIN
e = Pey g4 4 Ki547REL Y Vee——15v
Rin=10KQ 11 lh' - [T RIN=10KQ
il e =
60 Ao bk @ |-NOISE B.P.F20~20KHz T[> 10=200A—
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—~ o A A
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= ) A Pg S //
> P 7T T IH E 7
S w g 3
% L 1 bl 2)"
@ 30 » p S
V1 Ro=27KQ |J z -
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w A LM Z 3
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S v > i
0 1
60
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: . . i -2 bO-VEREE
Figb #—TF2l—TH1> Fig.7 SNt EpibEd
ar ha-AEREE
15 T ]
- R
1217 spngiE
i 10
CONTROL =200A s 4/ Vom -
g 1 =[] s P
= - A A § : 6 -
Z  |Rn=50KQ 4 i 2
o V. 1A ] CONTROL =5001A oo 4
g% 2 2 2
= =
< s 0 ~
o >
w Rin=10I / c -2 N |
g RiN=2K( E _a N
on ‘; _ 6 .
- cc=15V g -8 P>
I =
Vee=—15V | N
] Ro=27KQ 2 10 N Vou — |
»n fin =1KHz =
NOISE B.P.F20Hz~20KHz -12
IconTroL =2004A TT]
60 THD=0.5%F$ DSNLE —— -4
| L LI
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‘A 1C/Standard ICs BA61’1 0

TTTTT T I
Vee=15V —-
Vee =-15V
B6PIN C 150PF
0
@ —4 CoNTROL =100/2A | |
3¢ .
g 2 —-—-J_lcﬂNTROLZIO'/IA
s LY AR \
= A\ AN
20 N
2
28
100 200 500 1K 2K 5K 10K 20K 50K 100K
FREQUENCY: ! Hz)
Fig11 Q—/¥ZX 7 1)L 245
+ Vceec=15V
<+—IcCONTROL
? Ve
\
Ra R 11 !
2000 "
C 100pPF
77 Vee= - 15V
Fig.12 EERIE2XO—/XXT 1%
T T
Vee =15V
Vee =—15V
0
- N
@ -4
i lconTrRoL =1004A 4
N |
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w =12
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;A IC/Standard ICs

BA10324/BA10324F

BA10324
BA10324F

BA10324, BA10324F |3, A THIBHM S 7z 4 @D
ANRTOTERBLEE/ VST ICTT,

BREE R, MERNSE—BROLES 5 THHFARET,
FTIRNIAT LDV E-—BRICLVEESERIIED
AHETY, AgEL TR, PFXF1—¥F72 T, DC
TL7EGUHREM, EXBSICBECBATEST,

BA10324/BA10324F are monolithic IC incorporating 4
operational amplifiers phase-compensated internally.

o k&

) EEERSEHAN LS, B—BREFLAETH S,
(M—E - 3~32V, HEE : +1.5~+16V)

)RMBANEEIRT T > LAV EHERTEET H B,

) EHANEERTHREEL NI E TEMERIAETH B,

4) HBE RN D EV (Ig=0.8mA),

5)KA Tty FEE, EA 7Ly PERTHS (Vio=2mV,
lio=5nA Typ.),

6) (UABWE X h /- 4D+ ~7 > 7 % DIP/MF14piniC A
BLTW3,

B DI245 1 TDANRT T EHEMEN 3 3,

® Features

1) The range of operation voltages is so wide as oper-
able evern with a single power supply.
(Single power supplies: 3-32V, both power supplies:
+1.5-+16V)

2) Operable level of the same phase input voltage is
the ground level or higher.

3) Operable level of differential input voltage is the
power supply voltage level or less.

4) Small consumption current (Ig=0.8mA).

5) Low offset voltage and current (Vio=2mA, ljo=5nA
Typ.).

6) For phase- compensated operational amplifiers are
built in DIP/MF14 pins.

7) Compatible to operational amplifiers of Type 324
available from other manufacturers.

VAVIA N A N P & RaV
Quad Ground Sense Operational Amplifiers

® 55~} %E./ Dimensions (Unit : mm)

BA10324
104403
4131211109 8
R1.2 9
\é O +
)
©
wm ® 1234567 76403
S o
i i ﬁ
gt ¥ H i~
+H - -
< N
Moy 05+0.1 R
& —~fhoesatos |7
(v}
88106
1524503
BA10324F
8.7+03
1413121110 9 8
BRAAARAA
a3l 8
re] I
A4
IR (@)
BEHHHHH
1234567
il g (FEveist=i=i=1) gﬁ% o
© —E%: F -H
8 —H »u.oslwn o

® JOv 7 447% 5 .L,/Block Diagram

BA10324/BA10324F
‘ -/
ouT1[1] 12] ouT4
_IME‘IA 1__3_‘ —IN4
+IN1[3] 12] +1N4
Vee [4] [11] Vee

+IN2[5] 10] +IN3
ouT2[7}— : 8] ouTs

14 nROHM




sAH IC/Standard ICs BA10324/BA10324F

® A& @ Applications

TS Re ART)TLT Ground sensing type preamplifier
TIT14T 7405 Active filter

DCT LT DC amplifier

~ Pulse generator, etc.

IV ARERE

@ xR KT/ Absolute Maximum Ratings (Ta = 25°C)

Limits
Parameter Symbol Unit
BA10324 BA10324F

BREE Vee 32 (+16) 32 (+16) v
B2 RS Pg4 600 * 450% mwW
EBANEE Vip +Vce +Vce v
RBAHEE v, —0.3~Vge | —03~Vge v
B EREEE Topr —40~+85 | —40~+85 c
R B Tstg —55~+4125 | —55~4-125 c

*Py IR E ZBEEC AL,

©® EXHIE/Electrical Characteristics (Unless otherwise noted, Ta=25C, Vcc=+5V)

Parameter Symbol Min. Typ. Max. Unit Condition
ANh+7ty bEE Vio - 20 70 mV Rs=50Q
Ah* 7ty VER lio - 5 50 nA -
ANNLT7 RER s - 45 250 nA -
KIRIGEEFIE Ay 25 100 - V/mV | R =22kQ, Voc=+15V
RIAA D BEEE Vicm 0 - Vec—15 | V -
HAOBEER Vo 0 - Vec—15 | V R =2kQ
FR{E Skt CMRR 65 80 - dB -
BFEERREL PSRR 65 100 — dB Rs=50Q
EESFEREER la - 1 2 mA RL=o0, on All Op-Amps
ZI—L— b S.R. — 02 — V/us Av=1,R_ 22kQ
BARRR fr - 05 - MHz —
FrrENL—a> cs - 120 - dB t=1kHz Ah#hE
P source Isource 20 40 - mA ViNT=+1V, Viy =0V

sink sink 20 40 — mA VINT=0V, Vit =41V, Vo=Vcc

® SRl / Application Examples

fo=1kHz, G,=6dB— 12dB/oct

Fig.1 AR kRERRE Fig.2 O—NATIF4TT4NE

ROHM 115
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JLH IC/Standard ICs

BA10324/BA10324F

© EXAVIS148hER/ Electrical Characteristic Curves

1000 4
< 800 3
o p
“ BA 10324 R
600 z
8 | \ &
= BA 10324 F c 2 —
& 400 T~ 3 1
[}
a 3 -
5 N N N
2 200 @
o
a
Hl
0 20 20 80 80 T00 0 70 20 30 20
AMBIENT TEMPERATURE : Ta (°C) SUPPLY VOLTAGE : V+ (V)
Fig. 3 HAia%x—RREBEHE Fig. 4 EBESHER—TEEEHMY
100 160
o
2 z
: = R, =20k0
- 19 .o
= z L~ .
c : |
z R, =2kQ
B 4
5 2 g0
[&] .}
o
g >
o — a
5 25 ] g w
a — s
z w
a
o
(0] 10 20 30 40 0 ‘ 10 20 30 40
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Fig.5 AHNA 7RAEHR—TRTESY Fig. 6 BNEEFIE—TREETHM
140
80 Vee |+ 8 120
0
~ - <
g +1v Z 100
= % g
w 80,
z 2
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5 L S 4
Qo
R :
3 — | z
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AMBIENT TEMPERATURE : Ta (°C) FREQUENCY : f (Hz)
Fig. 7 EmHIRRIFE Fig. 8 FMEBENE—FAKIIEE
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JLH IC/Standard ICs BA10324/BA10324F

20
~ 100k’
Z 15V, w
>5 1k [} 4
5 " Vo P4
] [ [ R, =2kQ
w 7V ok 2< 3 "
2 S Veo =15V
i 5 22 R
4
g 2> / \ i
10 1
[ 2
7 °© &
0
.5 \ n} > A
2 \ <} 3
2 5 |<-(
2 J ;
2 22 2 +
x > =z
< = >y ~N
s z 7
0 N 4 o >
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~ 5
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> z
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AL 1C/Standard ICs

BA14741/BA14741F

BA14741
BA14741F

BA1474113, AERMBHEROA T TS 4EEE 1D
DYYALFyTEEBRLEE/ Y Yy 7ICTT,
BREER, MERXIE—FENDLES S THEEAIRET
To

The BA14741/BA14741F are monolithic IC consisting of
2 internal phase compensation type operational ampli-
fier circuits fabricated on a silicon chip.

The amplifier is operable with either = dual power
supply or single power supply.

o KE

1) (LR K E AR

2) BEEEEEHEN L (F2~+18V),
NEBEEDYT Ty FART L THTHERTH S,
4) SFE, ERSETH 5,

® Features

1) Built-in phase compensation circuit

2) Wide voltage range for operating power supply (£2
~+18v)

3) Standerd pin connection of the quad operational
amplifier

4) High gain, low noise

e A&
TIF4T 7404
*—F1AT7LT
VGO v

Z DLEFEIR

® JOv Y 4417% 5 L,/Block Diagram

97y KAXRT LT
Quad Operational Amplifiers

® $Hi5+i%E / Dimensions (Unit : mm)

BA14741
194403
Hi22nLas
R12 = 9
__\% O it
0
©
w ® 1234567 76+03
o (=]
i 8 |t
¢ :

(-L H HH - H ];> N d—
vL ) X/ o
o 0.5+0.1 03%5
254103 .
88+ 06

1524103

BA14741F
37103

14131211 109 8

1L

1234567

6 ) 8 —
—§%= =k ioamn :%o’

o 1. 7 0.4+0.1

62+03 _
44102

1.5+0.1

® Applications

Active filters, audio amplifiers, VCOs and other electro-
nic circuits

® AZBEI&#E K R/ Circuit Diagram

BA14741/BA14741F

4 \_/
ouT1 [j 14] ouT4
h
~IN1 E@ EE ~IN4
+IN1[3] 12] +IN4

Vee E J__1] Vee

+IN2 [5] [10]+1N3
2¢h 3ch
OUTZE ° ° Eou‘ra

Vee
o

1
- AAA—O OUT
+INo- ity 5 ¥
e 1
LS
v
O Ve
(suB)
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JUA IC/Standard ICs

BA14741/BA14741F

® x| KT,/ Absolute Maximum Ratings (Ta = 25°C)

Limits

Parameter Symbol BA14741 BAIATHF Unit
BREE Vece 36 (+18) 36 (+18) \"
Eig22EES Pg 600* 450* mw
EBHANEE Vip *Vee *+Vee v
RBAAHEE Vi —Vee~+Vee|—Vec~+Vee Vv
EFREHEE Topr —40~+85 | —40~+85 c
RFREEHH Tstg —55~+4125 | —55~+125 c

* Py itER % T8 2T,

NUN 2 - B

® ES 1454/ Electrical Characteristics (Unless otherwise noted, Ta=25C, Vcc=+15V, VEE=—15V)

Parameter Symbol Min. Typ. Max. Unit Condition
AN+ 7ty FEE Vio — 30 70 mv Rs=<10kQ
Ah%* 7€y bER lio - 10 50 nA -
ANNAT AER s - 60 300 nA —
AREEEFE Av 20 100 - V/mV | Ri=2kQ, Vo=+10V
RAAHEEEHER Viecm +12 +135 - Y -
BAHHEE Vom +10 +125 - ' RL=2kQ
FI4BIE SER&Lt CMRR 80 100 - dB -
TREERSEL PSRR 80 100 - dB -
EESRFOERER la - 30 70 mA R =¢, on All Op-Amps
FrlzENL—Y3> cs - 100 — dB f=1kHz AH#BE
R, source lsource 10 20 - mA Vo=0

sink lsink 5 10 - mA Vo=0

ZN—L— b S.R. - 1 - V/us Ay=1, RL=2kQ
RAEKER fr - 2 - MHz -
AHBEHREEE Vi - 2 40 Wms | RIAA, Rg=2.2kQ , 10Hz~30kHz

® EXRMIS514h4R ~ Electrical Characteristic Curve

1000
z®
[Ny
= BA1474]
o
5 N
g BA14741F
B 00 S
o \
G
. N
5 200
0 2040 60 80 100

AMBIENT TEMPERATURE : Ta (°C)
Fig. 1 FEB5—AEBERE
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JLH IC/Standard ICs BA10393/BA10393F/BA10393N

BA10393/BA10393F FamiariNL—4
BA10393N Dual Comparatos

@ 4¥<F %R/ Dimensions (Unit : mm)

BA10393, BA10393F, BA10393N &, F 2 7)La /S —

BA10393
ATT, A=AV 42HhELE->THY, 7T14¥—F . 9.3%0.3
OR /A TTEET T, Ki. LA )
BEEFRETEEAN/ L, B—FFHENBEE 2~ D E,'
36V, MEREMENZSIEE 1~ 18V TF, /Svhr—3 = “’

{4 DIP8pin(BA10393), MF8pin(BA10393F), SIP8pin(BA-
10393N) T

BA10393/BA10393F/BA10393N are dual comparators.
The use of open-collector output allows wired OR con-

v
o
=
: ' —
nection. 2.5440.3
8.8+0.6

7.62+0.3

6.81+0.5
3.24+0.2 3.6+0.3

o ¥R
1) BEEEBEI L, BA10393F 03
(B—FiF ; 2~36V, MER ; £1~118V) —
2)HBE RN D 5 (0.4mA Typ. Vec=5V), 8765
3) Ah# 7ty bEF (25nA Typ. Vee=5V) RUAH F o ‘2“' [ !
N +H
7ty MBE (£1.0mV Typ. Voc=5V) A/ &L, al ¥ (O
4) EEA D EESEE DV (0~Vec—1.5V), T 1234
S5)#—7F>avL 724 hTH B, p=
'_f_‘—""“ -
6) 393L EMEN 5 3., i %E%\%g
- o
® Features S 139262 040, 0-3Mn
1) Wide range of operating voltage (a single power
supplies: 2-36V, both power supplies: £1-118V). BA10393N .
2) Small consumption current (0.4mA Typ. Vcc=5V). 5T ;9'5-" 2.8
3) Input offset current (25nA Typ. Vcc=>5V) and input - ) C1.0
offset voltage (1.0mV Typ. Vcc=>5V) are small. 2 i; ' .
4) The range of the same input voltage is wide (0-Vcc e e .
—1.5V) e ;‘;0 UUUU{ ! ’
V). Sy l
5) Open collector output H ‘[»0,65 Ao
6) Compatible to the 393. © 254+02 085 03
| 17.78+03 |
1.25
® 7Oy Y 54747 L/Block Diagram
BA10393/BA10393F BA10393N
U/
out1[1] BE
"N‘E A (7] out2 d b
2ch
+IN1[3] b _L—J_E] ~IN2
< ['2) © ~ o]
vee 4] 5] +IN2 L_-ll—:llrlﬂlw]lwllm-ll—gl
5 z z s 2 z § >
o | + + | o)
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JUH 1IC/Standard ICs BA10393/BA10393F/BA10393N

® PIEBEE&I%EY X/ Circuit Diagram

O Vee

+IN ouT

—INO—

”rOGND

© {54 AE4 ./ Absolute Maximum Ratings (Ta = 25°C)

Parameter Symbol Limits Unit
BA10393 BA10393F BA10393N

EREE Vee 36 (+18) 36 (£18) 36 (£18) v
B3PS Py 600* 450%* 900 * mw
EBAHEE Vip +Vee +Vee +Vee \
REAHEE V) —03~Vee | —03~Vee | —03~Vee \
BfER A Topr —40~+485 | —40~+85 | —40~-485 c
RIEREEM Tstg —55~+4-125 | —55~4-125 | —55~+125 T

*PyistERl & ZBMR 2 S0,

©® BRI/ Electrical Characteristics (Unless otherwise noted, Ta=25C, Vcc=+5V)

Parameter Symbol Min. Typ. Max. Unit | Condition
AB* 7€y bVEE Vio — 1 5 mV Vo=14V
ADA Ty NBE lio — 5 50 nA | int—In" |, Vo=1.4V
ADISA 7 XEBH s — 25 250 nA Vo=14V
RBAANEEER Vicm 0 - Vee—15 | V -
EEFIE Ay 50 200 - V/mV | R =15kQ
E(E SRR E R ‘ g - 04 1 mA R_=00, on All Comparators
HAREAE R lsink 6 16 - mA ViNT=+1V, Vit =0V, Vo=15V
HAMEE VoL - 250 400 mv Vin~=4H1V, Vint =0V, lgink=4mA
HAhY -7 &R lleak - 01 - nA Vint=+1V, vy ™=0V, Vo=5V
AR ty — 13 - us RL=5.1kQ, VRL=5V

@ [ Ffl/ Application Examples

Fig. 1(a) Basic Comparator Fig. 1 (b) Driving CMOS Fig. 1(c) Driving TTL

ROHNM 121
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ARIC/ Standard ICs BA10393/BA10393F/BA10393N

© ERHVIFM L/ Electrical Characteristic Curves
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INPUT VOLTAGE
Vin(mV)

AMBIENT TEMPERATURE : Ta(°C)
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JLA IC/Standard ICs

BA10339/BA10339F

BA10339/BA03339F 77vrax/iv—%

Quad Comparators

BA10339, BA10339F &, 77y RO /NL— 2 T, + —
FrarvafihEh->ThY, 714¥— K ORERY
RAJRET T,

BEEREXLHEEAILL, E—SREMENHFEE 2~
36V, MEREBENIHZE X1~ 18V TT, Ny Fr—Y
{2 DIP14pin(BA10339), MF14pin(BA10339F) T%

BA10339/BA10339F are quad comparators. The use of
open-collector output allows wired OR connection

o &k

1) BEEEBE LV,
(B—FHF ; 3~36V, HBF ; +1.5~+18V)

2)EET RN P& (0.8mA Typ. Vec=5V),

3 AN#* 7ty FERK (5nA Typ. Voe=5V) RU AN H
7ty FEE 2mV Typ. Vooc=5V) D&y,

4) EHEA HEESE LV (0~Vec—1.5V),

S)F—T>aL 7 a2HhTH B,

® Features

1) Wide range of operating voltage (a single power
supplies: 2-36V, both power supplies: =1-£18V).

2) Small consumption current (0.8mA Typ. Vecec=5V).

3) Input offset current (5nA Typ. Vcc=5V) and input
offset voltage (2mV Typ. Vcc=5V) are small.

4) The range of the same input voltage is wide (0-Vcc
—1.5V).

5) Open collector output.

® 4#5~F%R/ Dimensions (Unit : mm)

BA10339

74+ 05
I

R1.2

42+03

32402

194403

_
S
-
w

i
-

i

;

=]
H
=]
©

=
1

»[
o[
o]
~|

T
23

.

1624+0.3

BA10339F

. 62+03

5
— losaros |OO%O

1283456

7

1.5+0.1

S 12702

04+0.1

76+03

o

88+ 06

0 —
8 :
te=n 3

—I-L—O.3 Min.

|

FEL
L]

N

=1

3x01
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JLH IC/Standard ICs BA10339/BA10339F

® JOv U HL7 5 LRUAEEM%BHE R Block Diagram and Circuit Diagram

BA10339/BA10339F
N/
ouT2 E E ouT3
—0V¢e
ouT1 E 13|ouT4
Tch 4ch
Vee | 3 é a8 12| GND
+IN ouT
—IN1 E 11[+IN4 o,
~INo
+IN1 E 1__(1'
~IN2 E 2ch_ / +30h 0]+ 1vs OGND
+IN2 E (8] IN3
@ x4\ AT/ Absolute Maximum Ratings (Ta = 25°C)
Limits .
Parameter Symbol Unit
BA10339 BA10339F
THEEE Voo 36 (+18) 36 (+18) v
BESLES Pa 600* 450% mw
EBANEE Vip +Vee +Vee v
FRANEE \Z —03~Vee | —0.3~Vce v
BEREEE Topr —40~+85 | —40~+85 c
RIFBEHE Tstg —55~+4125 | —55~+125 T
* Pg BHRE ZBB LS, '
©® EXI451E,/ Electrical Characteristics (Unless otherwise noted, Ta=25C, Vcc=++5V)
Parameter Symbol Min. Typ. Max. Unit Condition
ANF 7wy VEE Vio - 2 5 mv Vo=14V
Ah# 7€y bER lio - 5 50 nA [ iwt—=in" |, Vo=1.4V
ANNAT7 2ER s - 25 250 nA Vo=14V
FHEAHEEHE Vicm 0 - Vee—15 | V : -
BEFE Ay - | 200 - v/mV | R =15kQ
EESRFEETR lq — 08 2 mA R =00, on All Comparators
HAUGAE Isink 6 16 - mA ViNT =41V, ViNT=0V, Vo=15V
HHRIFIET VoL - 250 400 | mv ViN"=F1V, Vit =0V, Ignk=3mA
HAY -2 leak - 01 - nA Vint=+1V, Vi =0V, Vo=5V
Ine-S:edis] t, - 13 - us R =5.1kQ, VR =5V

124 RONM



LA IC/Standard ICs | BA10339/BA10339F

© ERAYI14ah48/Electrical Characteristic Curves

1000,
RL = 00
12
S 800 <
E = =
o s aZ 00 %
- BA10339 10
z 600
5] \ uE.I // I/Qf).o ——
E @« a2
g BA10339F \ 4 7
2 400 . ] ]
@ N ~ 08|
a \ z 7 % G
o o 2=t ol =
w N 2 5
g 200 A %
T 8 o _~ A
.0 / l/
J. I
0 - 2
) 20 20 60 80 700 ) 70 20 30 20
AMBIENT TEMPERATURE : Ta(°C) SUPPLY VOLTAGE : V* (V)
Fig. 1 FEEX—FAEREHY Fig. 2 #{EBRER—FTREEEMN
80 10
< 2
£ 3
© >
= 60 - 1
E ]
u 2
z |
o Q
3 a0 Ta=0C > o1 74
0 f——t—T"| Z
& £ Ta=76°C
e Ta I=25" o \\/
2 2
a | pe = 0.01
z 2 Ta=75°0 3  Ta=25°C
—Ta=0°C
0 0.001
o 10 20 30 30 001 0.1 1 10 700
SUPPLY VOLTAGE : V- (V) OUTPUT SINK CURRENT : 1, (mA)
Fig.3 AHNA 7 AEHR—BREBEY Fig. 4 HABMEET—HHERIFME
w
I I I I N S | | [ T
W _ 5mV = INPUT OVERDRIVE & | INPUT OVERDRIVE = 100mV
J 9
=2 ] e 33
do 4 >3 4
S2 20mv_| 5> \l 5mvl
[ 3 ~] T 3
2 | 5 [1] /
% I oo v‘ 3 2 I 120 v ]
m m
S A
0 w O {
W > I <) = T
2 0 £ 100
a5 i
8% -0 SE 50
= [
5> —100 2~ o
2 z
B 0 05 10 15 20 0 05 10 15 20
TIME (us) TIME (us)
Fig. 5 {mEistEl Fig. 6 {mE4stEIl
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JLH IC/Standard ICs

‘BA704/BA707

| BA704 3HFL ¥ 1L —4% (2.65/3.3V)

BA707

BA704/BA707(3, EEEL X 1L —42 & LTHEREE AL
3IHTFHERDICTT,

HHEBE FBA7041°2.65V,BA707H"33VICERE S h TV X
To

AH4, BERMICHCEER L TR LTVWETOT,
BELEETCHEAINI D XTky bEbBEHA, FHEl
BOEXER T OMOBEESEZTEERICEVWTHEA Y
HEERIBLET,

The BA704 and BA707 are 3-terminal ICs developed as
low-voltage regulators. The output voltage is set at 2.65V
for the BA704 and 3.3V for the BA707.

(Y=

1) AHBEGEFE,

2) AW BEZTHICH L THATHHF DL,
3) BFERICH L THATEF DAL,

4 BEELICH L THAEBI DL,

5) SMT 1 BRITE,

6) TO-92/%y & — S 1= /MBI TP T

® A&
Hh AT, SHRISEE EORLEER

® JOv Y 4417F% < L/ Block Diagram

Low-Voltage 2.65/3.3V Regulators

® 4#5~F%R,~ Dimensions (Unit : mm)

3.7£0.2

&
o
I+
o
~

o N 4.810.2'
t

o
>

12.7 Min.

-I l— 0.5£0.1 0.4510.!"“‘2‘3

(1) OUTPUT
1 (2) GND
121137 @) INPUT

@ Features

1) Wide input voltage range.

2) Excellent line regulation.

3) Excellent load regulation.

4) Excellent temperature stability.

5) Does not require external components.

6) Housed in an easy-to-use TO-92 package.

@ Applications

Reference power supplies for cameras and measure-
ment instruments.

INPUT
O— EEREE

QUTPUT

e 27;3
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JUA IC/Standard ICs BA704/BA707

N
® %t B AEH ~Absolute Maximum Ratings (Ta=257C)
Parameter Symbol Limits Unit
ADERE VIN 12 v
R EES P4 250 * mw
BA707 —20~60
BIEREHEA Topr c
BA704 —20~70
RIEREHE Tstg —55~125 c
BRER o 10 mA
*Ta=25CLLECHAT B8R, 1CICOEEMWERL 3 =
® ER Y4514 / Electrical Characteristics (Ta=25C) %
BA704 B
Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit
ADERE ViIN 33 — 10.0 \ - Fig.5
EAHADER lcc — 1.5 25 mA VN =55V, loL =0mA Fig5
HHEE Vour 2.40 265 2.90 v ViN=55V, loL =5mA Fig5
HAOBEARREE | AVo/lo - -8 —15 mv VIN=55V, loL =0~5mA Fig.5
HABEANKREE | AVo/Vi - 5 30 mv ViN=90 ~ 36V, loL=5mA Fig.5
HABEALREE AVo /Vi - — 20 mv Vin=36~ 3.3V, loL=5mA Fig5
HHBEREREE | AVo/T - +03 +1.0 mV/C | V=55V, loL=5mA Fig.5
BA707
Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit
AHDEE ViN 43 - 10.0 \ — Fig5
EERADER lcc - 1.8 3.0 mA VIN =55V, IQL=0mA Fig.5
HABE Vour 3.0 33 36 Y VIN =55V, loL=5mA Fig5
HHEFEFEEE | AVo/lo - —-10 —20 mV | VIN =55V, loL =0 ~ 5mA Fig5
HAOBEADREE | AVo/Vi - 5 35 mV | ViN =90 ~ 43V, loL =5mA Fig.5
HHEBEEEREREE | AVo/T - +03 +10 | mV/C | ViNn =55V, loL=5mA Fig.5

o EX IS4 ihss  Electrical Characteristic Curves

3.00 - 210 T T T T 1]

I =10mA

===+450°C]
2.60 ——+25°C"]
—  0°cH
° C

(Ta=25°C)

2.00

OUTPUT VOLTAGE: Vout (V)
B
[o3]
>
Bl
o =3
- c
_—l
P
OUTPUT VOLTAGE: Vour (V)
i
o
2
®
5
2
™N
(3]

1.50 I 2.40
0 4 6 10 12 14 0 2 4 6 10 12 14
INPUT VOLTAGE :Vin (V) INPUT VOLTAGE :Vin (V)
Fig1 Ahiste Fig2 AHDEREN

RONM 127




N
LA IC/Standard ICs BA704/BA707
|
il
T 1T 177177 - . ;
Vw SATT I OnfLmA! + ‘ l I I I [ ! ! C !
s{BaToT}o et | ‘ ]
GNDRXVIV z NG N BA707 (-
3.30 ; o ’I’ GNDR' v;..._
= L=0mA 5 —
= L=5mA w
T g e |
3 @ N\
>
W 3.2 regy R
2 = N
3 8 -
: E $ N\ \‘VIN=E-OV_—'
z <] Vin=5.5V"]
5 310 - 9 YW =14.3V ]
3 ;:t’ |
3 8 !
3.00

0 2 4 6 8 10 12
INPUT VOLTAGE :Vin (V)

Fig.3 AHA4EM

® A%/ Application Example

— |01
INo . (o)

R, 3 BA704 1
— | BA707

Ireg
'ji
VBE

|feg=—Rr lo1=/3Ireg

ouTt

BA704/BAT07Z D H D ik, BFERE L TIOMAREE L
PEREEAY, BDLSICPNP RS LY X2 & 45411
THIEILLY, AFEREFATEET,

Figs AERABEEEG

Exposure meter

Film
Fig.7 H*xZ~DisAHB

Power source (6V)

0 2 4 6 8 10 12
LOAD CURRENT:|L (mA)

Fig4 HH-BEEREM

R1+R2

Vout= Ry Vreg

BA704/BA707 £ RV THHEE2EABHIERLET,
HABEREFDKVour=(R1+R2)/RiX Vieg TIRE N &
T

Vieg : BA704/BA707HHHEE,

Fig6 HAOEERZEERMAI

Fig.8 TEEREANDICHAG
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BA704/BA707

A 1IC/Standard ICs
MV
IARRRRGN -
B, B, Bs B4 Bs Bs B, Ba
Vreg \
AN
D/A CONVERTER OP-Amp b—o Eo
l V+ V- Vie
+15V —15v _
Fig9 D/ATL/N\—2DOEEFTHFEE L TOIEHH
ROHM 129
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LA IC/Standard ICs ; BA714

BA714 3HBFLF¥aL—4(3.3V)

3-Pin Regulator (3.3V)

® #i5~1H:&ME,/ Dimensions (Unit: mm)

BA71413, HARTEIERE LTRRL L SHTFBHROIC
TYo ;
HABEREREELYIIVICEESRTVET, BD
BEBEERLET, AROBEBEICEHETVSLY,
HRBEOREILBRE LTRETT,

2.4x0.2

The BA714 is a 3-pin IC developed as a voltage regula-

tor, g # }
0.65 fo0.55+0.1 |
1

-{=—0.4540.1

o ¥k (1) INPUT
(2) GND

1) PNRITENRTL, , (3) OUTPUT

2) (REREEEBL TV B,

® Features

1) Small and easy to use.
2) Effectively protected.

o B
hAT
ARG ENEETR

@ Applications

Reference power supplies for camera, instrument, etc.

©® NZBEI%# R/ Circuit Diagram

1
! |
. L jZQkQ
™Q
| N
A *

v 9 |9
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JAH IC/Standard ICs

BA714
_
© MR AR ~Absolute Maximum Ratings (Ta=25TC)
Parameter Symbol Limits Unit

TRERE Vce 12 v

HREk Pd 300 * mw

BIERERE Topr —25~75 c

RIERE#HE Tstg —55~125

HHER lout 300 uA

* Ta=25CLIECHMAT3BEE,1CICOX6EmMWERL S
o BITMYISE ~Electrical Characteristics (Ta=25C, Vcc=6.0V)

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit
HAHBE Vour 3.05 3.30 3.55 \ V cc =4~7V, lour =50~250 pA* Fig.1
A0CHHBE HVout 2385 — 3.30 v Vcc =4~7V, lout=50~250uA* Fig.1
OCHAEE CVout 3.30 - 395 v Ve =4~7V, lour=50~250uA% Fig.1
EHEE Ve - 0.1 0.3 v l our=250uA Fig.1
EIEFH lcc - 20 40 HA RL=o0 Fig.1

HHBETERY Vour/Vcc - 2 - mv/v - Fig.1
HABHRER los - 15 10 mA - Fig.1
* 40CRU 0CTOHHEENEISHEHRIMETT,

o AFEEEE / Test Circuit
(A) lCC
1
-J;— JP— BA714
Vee 2
nr
Fig. 1
ROHNM 131
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AR IC/Standard ICs BA6722

BA6722 RSOSRBRLYFRSAIN/

Y=L F¥alL—4
Transistor Switch Driver / Series Regulator

BA6722 I3, YU —XL ¥ 1L —%IC T, ® 5175+}EE / Dimensions (Unit : mm)
2DoM5VLXaL—2ESMTTPNP RS2 U X 2HIE
ERTHEREIATWET, Voo SWBDXIL—-HDI,
ZDOPNP P>V R22AVWTHBEAET, Z—H R1.6
HENLELL—2D—D, 2> bO-LBFICLY 265103
. e . 200202 ‘ 36+02
ON./OFF H'RIBET ¥, XETHIFHBOEBEREMA T | 3 . i
7, BEEERTOY ZIELTICHBTHREL, Th? " __q,m‘ﬁ g
hGND&RFERU & L, o A 3 3
I 9
NRE g
BA6722 is a series regulator IC. N / O %
Consisting of 2 regulators of 5 kV and an external PNP 2ty YAVAYAYAYAYATAYAY
transistor control circuit. é & 0601
Thru output from Vcc is controlled using this PNP tran- rio / le—254+03
sistor. ; 05+0.1
» 2286+03
er I3 @D CD @0 00 00 o 00 o |
o ¥k
1) HHBERY I v 2RB(S ) —IALF21L—20H)
2) FHEBOEBERI D EV ° HIREE
3) Hhoovyysar rO—-LHHEEE (C—MOS, TTL , )
LA y N
4) 1Ny i — JHFRIBK 2200mW (FRER %G L) ‘ 0 ‘
5) SHgEC LT 0Oy 7RV GND™* T & 5% 7, C
*¥4EL370-F (27 GND T, YUIALBRCBERI ATV E LA, ‘
DT EHEEEHE ™
® Features s 3 2 9 o E g £ g @
T . > 5 5§ &8 2 L z S z =
1) Output overcurrent limiter is incorporated (only with LY © S 8
series regulator). £
2) Small current consumption during waiting.

3) Output is logically controlled (C-MOS, TTL level).
4) Allowable package lass 2200mW (without heat radi-
ation panel).
" 5) Each function is blocked, together with GND ™ ter-
minal provided.
* Floating GND except for pin 4, not connected to silicon PCB.
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JLH IC/Standard ICs

BA6722

® 7Oy Y44 7% 5 L./Block Diagram

Bandgap
Refeerence

® (19)
g
© BiRTFHREEREA

WFES HFEH #w OeE B fF 3 B
1 Vce TR
2 Sense PNP/IXT =52 Z220AL 7 2 6BHELET, £/, AFERERMLET,
3 PNP Drive PNPIXT— T2 T ZXANDNR—-R &KL, BRBRISCAN—IBREMRLET,
4 GND EHIC U BRBUMHAT « IR EATVET,
5 D.C.*? ETICHERLEVWT A,
6 Voutt 5.2V(Typ.)80mA Max. £HH L7,
7 GND1 Vout1 7 7 D™
8 Vour2 5.0V(Typ.)80mA Max. ElHA L,
9 GND2 Vout2 78y 7 DiEw™*!
10 Control LEWEEEREDANT Vour1 RUSMTIIPNP h5 V242842 LET,

*1 70-F1>J GND TV AL ERICIERIA TV EEA,
*2 D. C.=Do not Connect

© B AEH ./ Absolute Maximum Ratings (Ta=25°C)

Parameter Symbol Limits Unit
EREE Vee 24 \"
ar bO-MEFANBE| CTiN Vee v
N -FS Pp 2200 mw
R Topr —10~65 ‘C
REREEEE Tstg —55~150 °‘C

* Ta=25'C LIECHERAT 5881}, 1CLATHIEIC17.6mWET 5,
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JLA IC/Standard ICs BA6722

® EX A/ Electrical Charactristics (Unless otherwise noted, Ta=25°C, Vcc=9V)

Parameter Symbol | Min. Typ. Max. Unit Conditions
BEIFRE (1) Icc - 238 40 mA | Control=5V, &
BIEA(2) o | = | s0 | 70 | wa | ZEeTTR TR
Vout170 v 7
HAHBE ‘ Vo1 49 5.2 55 \ lo1=1mA
HHE% 101 - - 80 mA
EREHHER Ish1 - 220 - mA | Vgi=0V
ANREE ANy - 40 80 mV | Vcc=6.95~12V, ig;=1mA
BEREE ALOy - 100 | 200 | mV | lgg=1~80mA
1) vk RRy 38 45 - dB | f=120Hz
Hh/ 1 XBE NO4 - 180 - uV | f=10Hz~100kHz
AHDEME Vart - 185 | 2.20 v lp1=80mA
Vout270 v 7
HHEE Vo2 47 5.0 5.3 v lpz=1mA
HHER lo2 - - 80 mA
ERREH D ER Ish2 - 220 - mA | Vg2=0V
ANREE AINg - 40 80 mV | Vgc=6.95~12V, lpg=1mA
BEREE ALO; - 100 | 200 | mV | lg2=1~80mA
) TkgrEE RR2 38 45 - dB | f=120Hz
Hh/ 1 XBE NO2 - 180 - uV | =10Hz~100kHz
AHNEAE Var2 - 185 | 220 ' lp2=80mA
PNPHIETOY Y
PNP TR K5 1 J&i lbd 18 25 - mA
Sense WFEH Isn - 15 29 mA
EPAN=EY- =
LEWEEEON VTH 29 - -
L &WMEEE OFF VT - - 1.1 v
ANER lin 40 - 80 uA | Control=5V

© #EEN{E£{E/Recommended Operating Condition (Ta=25°C, GND=0V)

Parameter Symbol Min. Typ. Max. Unit
BREE Vee 77 - 24 v
A FA-ARFAHEE CTiN 0 - Vee v
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JAH IC/Standard ICs BA6722

I

o EX M4 NEE/ Electrical Characteristics Curves

P REMER 10
g BBARY L
APy ) S— 8
1
z 2 | AN A
g : - B
< H \ > 6
o i ~
3 i N 5
a ' S\ J78mwW/C > . I
o 1 ! A
g ¢ % /
g ; , / x
| /| E
i #
0 25 50 75 100 125 150 0 P 26 2
AMBIENT TEMPERATURE : Ta (°C) Vee (V)
Fig. 1 FRAXFEEBEREY Fig. 2 Vout TREE—HHEEISM
Ve=09V
10
6
8 5
S e s 4
] g
>=. y > 3
4
// i
2
( 1
0 " 0
2 8 12 16 20 24 0 50 700 750
Vee (V) Lour (V)
Fig.3 Voure SREE—HHEERH Fig. 4 Vourti BRIHHEERSM
V=9V
6
5
S 4
£
> 3
2
1
0
0 50 1700 150
lourz (MA)

Fig. 5 Vourtz BEHATESME
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JUH IC/Standard ICs

BA6122A/BA6122AF

BA6122A

2HANRS v FLTLELL—%

2-Output Switching Regulator
BAG6122AF

BA6122A, BA6122AF |, /L AEZERARICEL S 2@
ABDRS v F oL ¥aL—2E/ VS 7ICTY,
SVIHDRETEREE, FEERIRERRE & RERES,
aArisL—%, K341\ Z2hZTh 2ERTHEEhTY
¥4, 1EBEOH%E Lo WS¢ 5STOPHEE, h—/Ny 7T
CUMEELTOY Y THNEMEEEN IS hTEY, K-
2 JIVTROSV, VRERICRETT, T, v —¥
WLFISy =S DiEd, 3275y by - HBE
LTWET,

The BA6122A/BA6122AF are switching regulator mono-
lithic ICs of pulse width modulation system with 2 built-in
circuits. They consist of 5V output reference voltage cir-
cuit, saw-tooth type oscillation circuit and 2 circuits error
amplifier, comparation and driver.

[ X573

1) OV STOPHEES % T,5VEBRN A DHANAEET H
3,

2) H4L Y RFBETFICEY, Uy TN EXBICERTE
B,

3) VRea DHADEY HE 3,

A RSAN—HHF2—F113,0~100%A]ETE, T2
ON—-OFF42 17 T%H 3,

5 RIRERBEES £ <, BESEE CICREREIE
EFLTW3B,

6) SBAEBISH S AIBHEAR L 1 T ThH 3,

7) RERRSTHEDIRY HE 5,

8) THBEHE

@ Features

1) Provided with 9V stop function. and possibility of output
of 5V pour supply only.
2) Remarkable reduction of ripple by a direct FB termi-

) nal.

3) Output of Vgeg can be taken out.

4) Driver output duty is variable in the range of 0 ~ 100%,
and perfect ON-OFF system. )

5) Excellent oscillation frequency accuracy and stable
starting and temperature characteristics.

6) Error amplifier of phase compensator built-in type.

7) Reference oscillation square wave output can be
taken out.

8) High conversion efficiency.

@ 55+ E / Dimensions (Unit : mm)

BAG6122A
19.5+0.1 2.8+0. I
2.0 R1.0
— T c1.o
aE
1k .
SO e B
- I——l.27i~0.2 0.55 I ©
19.05+0.3 2.75i0..2—5.
1.3 5 7 9 11 1315
24 6 8 10 12 14716
BAG122AF
10.040.3
1615 14 1312 11 10 9
AHAAAHA
9| §
©o| < O
R HHEEH
12 3 456 78
‘;;]J - gt -
SICTI i i R e WY
FT%T.—-I‘ i-— —0“-—0 3Min. —T(tl
© 1.2740.2 0.440.1 e
o Fx
VTREEEB
AR TRER
@ Applications

VTR power supplies
Power supplies for general equipments
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JLH IC/Standard ICs

BA6122A/BA6122AF

® JOv 44755 L, /Block Diagram

VRreo E

ERROR AMP
IN (—) 9V

FILTER 5]
v sToP[ 7] L i
ano@ 9]
5v
190 5rive
ERROR AMP
IN (+) 5v

z % Vreo

9v
kM

12] o5

ERROR AMP
Fw +, 9V
L_D ;z‘ GND (1)

osc[i3] [6 .
F/F @j—iﬂ cap
8:—(5ARGEE °
BA6122A
@ #XB AT ~ Absolute Maximum Ratings (Ta=25C)

Parameter Symbol Limits Unit
TEEE Vce 18 v
HR32CPS Pd 340* mw
EhEREHE Topr —10~60 T
R1EFREHE Tstg —55~125 c
VReG RHE Ip (VReg) 5 mA
8pinft AEH ls 20 mA
10pinfi A Eift l10 10 mA

*Ta=26CLLETHEAT3BEKE,1CICDE34mWER LS

o E5 M4/ Electrical Characteristics (Unless otherwise noted, Ta=25C,Vcc =12V)

Parameter Symbol | Min. Typ. Max. Unit Conditions Test Circuit
BFEREEHERE vce 8 - 16 v 4.2V<VReG <54V Fig.1
EEESHTR la - 55 8.0 mA -~ Fig.1
Vrec HHEE VREG | 465 48 495 - . Fig.1
ABLF¥2L—3329VHA | Vogg| —0.1 — | 401 10V<Vcc < 16V Fig.1.

5 VIHAEE Vos 4.7 5.0 5.3 v - Fig.1
ABDLF2L—Y325VHH | Vos.g| —01 — | 401 | v 10V<Vce < 16V Fig.1
S %hE lo - - 375 mA | log=400mA, los=50mA Fig.1
RIREEE f 36 41 46 kHz - Fig.1
REREMA DL AR | — | —03| - | % 2: :13222‘;:«,5;1/2;3 1oV Fig.1
BERRENT 1 -7« D 14 20 26 % - Fig.1
EERRHHEEH H 37 - - v - Fig.1
BERIRMAT 21— 1 D 74 | 80 | 8 | % - _

BERFHNBE H 37 | — - v - _

9V STOPAHEE—HI Vi 15 — - V | Vog<04v Fig.1
9V STOPAHEE—LO Vi - - 09 V  |8.3V<V09<9.7V Fig.1
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‘LR 1C/Standard ICs | | BA6122A/BA6122AF

©® BFEEIME,Test Circuit
ZE 7mH A719
00 c
&
-
Veo TIMING g5 0SC 5V 5V _GND
] DISCHRGE 0Sc
AM Dmvz—:
g: |BAG122A,, ,p PO

Veeo VsVres © @ FILTER GND STOF’ DRIVE

HﬁJ Wy
o +'§: Lo I;V
gs ;S = 0.9v
e o~ 47kQ ll‘F & o
80uH 2004 2
£ %2 €] %
W < =
s 8§ <3 S 8
2 c | &5
- ]
° lo
28C2060
16V
Vee
Fig.1
© {7,/ Application Example
204F
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JH IC/Standard ICs

BA6122A/BA6122AF
_
. @Hﬂﬁﬁm:ﬁﬂq Vee
(1) SEHOE SEIREEE
RIEHADT 1 —7 1 BCICEEBIE, 213> THA §°
Ra, ReBUZAILFaLFoHCrcLBETEE 13
BA6122A
To B1ILTEERE, 213272 F L HCOE 3
2 ~3VORTHRMBEMRVELTVET, 7,

OSC (OSC) AT 5 RIREEM DR/ L X £ I
WEZENTEET,

\ ™
100 N \ ,
AN

F w0
= N
5 N =
5 20\ N \\Cv 0.14F
2
g 0 AN NG 6120, 01uF =
£ ~ N
§ ® T =0.001F
> =0.0014 N
: g *
3 2 N AN
2 N N

1 AN s

N[

1 5 10 50 100 50C
TIMING RESISTANCE : Ra+2Re (k1)

Fig.3 SIREIHEISE

(2) ) v 7L INEEES

WREHANCEVWTBRICEE SN ERKY v TVEH
EMELET, STIEBRL CICL BB K ELE
EDRERIBELET, BEBIRICIWHETE T,
WBEIL30~50kQEEEEFAL T LI,

® B LDEE

BAB122AL BAB122AF & Tlt, /1Ny s — U NRE B 15
&, MFUBFrREWET, IHRACRLTRIEECE
Eu,

Iy
Fig4 RIRIEEIDMEE

ta=0.405 (Ra+Rs) :Ct
t8=0.405 +Rg * Ct1

TIMING
CAPACI TOR

0sc
0ouT PUT

OuUT PUT

1
s il

L

TIME cHaRT TME (D)

_ 2.6
1= (Rat2Re)-cr (HD

Figs #4432 JFv—1+

Uy TIVIE ,
=k !

- T -0 Vo9
C +
. ov
> lj: 10 DRIVE T i
BAG6122A
ERROR AMP COMP |11 SENSE
Fig6 v ZILNERIERE
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)
JLA IC/Standard ICs BA6122A/BA6122AF
©® EX Y54 d#R Electrical Characteristic Curves
9.0 500
- Vee=12V
£ z wh-7
2 N z Ny 8V/0%: do0ma
.. z 400 7272 L. locid 48—
4 8.5 e 5V/75%: S0mA
s i
g N g N '
- ° X (sv 1L=400mA
=) 5 5V IL= 50mA|
a g 300
3 N
8.4
100 200 500 1000 2000 5000 M5 0 1z 4 6 8
OUTPUT CURRENT : lout SUPPLY VOLTAGE : Voo (V)
Fig.7 9Vih HHEE—-EFERIFYE Fig8 MiS%hstst
+120 16
E 14
5 +80
; 12
W Vit h =
§ +40 Ak=4oom w10
=} < V|
S Vit 3 . =300mA| NHih
5 " 1 —s0ma) o L —450mA
% 0 2 6 ) |
M /7 3 Y -
>
[ 4
< w0 A //
&j 2
—80g 10 12 14 16 18 %2 4 6 8 10 1z 14 16

REGULATOR VOLTAGE :Vres (V)

SUPPLY VOLTAGE:Vce(V)
Fig9 AhLF¥alL-—>a

C=2,24F
2o (2520

5 T——1VReG

w

A

/ 14VRee  (VREF)
2 //

0 2 4 6 8 10 12 14 16
SUPPLY VOLTAGE :Vce (V)

Fig.11 Vrec —BBTE 451¢

QUIESCENT CURRENT 1o (mA)

SUPPLY VOLTAGE :Vcc (V)

Fig.10 AH74tE

(o

&
[

0 2 4 6 8 10 12 14 16 18 20
INPUT VOLTAGE :Vin (V)

Fig.12 EESHER—ANTEREEIEN

140



LA IC/Standard ICs

BA6122A/BA6122AF

SATURATION VOLTAGE :V sat (V)

1.2
1,0
Ta=25C
0s / !
Ta=80C
0.6 =80°C—————~]
/’/ J/Taﬁc 125
_—
0.4 Opin, i8pin
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0.2 e
e
ey
0
0 10 2 30
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Fig.17 Veec —EBBESE
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g B
= I~ —10C = Ta<60C
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S48
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<<
J47
S
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R IC/Standard ICs

BA9700A/BA9700AF

BA9700A
'BA9700AF

BA9700A/BA9700AF ¥, PWM (/¥)L2IE%R) AKX T,
b2 TR2EZXL Y FELTEY, 2D Ton-TorFF &
HETD LI > THABEERELSETVET,
b2 I2RCEBBHERED L, BHDRBRL,
i &N REFRBEL>TVET,

BA9700A/BA9700AF stabilize output voltage in PWM
(pulse width modulation) system in which transistor is
used as a switch and controlled for turning ON-OFF.

o f5 R

1) A7y 7797, AF9vTEIL, 41>N=F127
% FROHHEEEBIZ P TES,

2) {RHBER (1.7mA Typ.)

3) EMERIREIEBESHEI LG (2.8~470kHz Typ.)

4) EEZEDBEAR (2.57V Typ.)

5) EBEBEAEE (3.55V Min.)

6) AARMKOF > F1—T1&#RT3Ty b2 1 LT
> hO—LRE

7) ICHBOLTHEBEESILEEEZ/INT -1 v FIRF
% S

8) Hic, /Ny 7 U—TEET3EECHALDICRE,

9) BA9700AF it, MF14pin /Xy —S Dty D
/NEME - SERMEDR]RE

@ Features

1) You can have any type of output voltage, e.g. step
up, step down and inverting.

2) Low current consumption (1.7mA Typ.)

3) Broad range of operation oscillation frequency (2.8
~470kHz Typ.)

4) Builtin reference voltage circuit (2.57V Typ.)

5) Operable at low voltage (3.55V Min.)

6) Dead time control is builtin for restricting ON duty
during overloading.

7) The power switch terminal in use can stop all cir-
cuits in the IC.

8) The IC is most suitable for packaging in a device

- operated by a bettery, in particular.

9) You can reduce the size and thickness of your set

with BA9700AF because of MF14pin package.

® #¥s~Fi% R,/ Dimension (Unit : mm)

DC-DCaAVN—BASL v F L XalL—4
DC-DC Converter Switching Regulators

BA9700A
194103
14 13121110 9 8
e T s N s O e 0 s O e OO e
R12 o
T ol |%
['23
3
" J W R R N My S
o3 1234567 76+03 gl
. g |
g = T 3 T,
3l & 05+0.1 03
8131
T
- oo
® 254+03 88+06
71524403
BA9700AF
87+03 02+0.1
1413 121110 9 8 _.]
HHBHAHBAAEHA
o~
E
<
al 3 1O
4 HEHEHHUOH
1234 56 7
=§ ‘
-H

0.05Typ.

127+£02

. Al

oA
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JAH IC/Standard ICs BA9700A/BA9700AF

_ _ R
® JOv 744 7F% 5 L/Block Diagram
NON
INVERT  1/2V,,  INVERT Vir  POWER NG Vee
INP INP sw
M [ [El [ [ ] [F]
J
-L—E+ = —1 Voltage ~—J
30k Regulator
Error
Amp 30kS
B Vet
" Bag700A
BA9700AF

PWM
Comp

Oscilllator -—I (__!L
[T G & o O

- Tl
b go",(ﬁ- Rr Gy BACK out NC GND

V=T p TV ReAN - ki

©® X H ATFEH,Absolute Maximum Ratings (Ta=25°C)

Parameter Symbol Limits Unit
EREE Vce 24 v
HS2ES Pg 600 * mw
EERESE Topr —20~85 °C
RIFR RS Tstg —55~150 o]

* BA9700A : 600mW Ta=25'C LILEDEE 1°C Z &I 4.8mW i T 3,
BA9700AF: 550mW Ta=25CRlEN & E 1°C T &IZ 44mW T 3,

© EXHH§14 ./ Electrical Characteristics (Unless otherwise noted, Ta=25°c, Vcc=5.0V, Rt=10kQ, Ct=330pF)

Parameter , Symbol I Min. l Typ. I Max. [ Unit | Conditions
HETES
HASE Vret 248 | 257 | 266 \' lref=011mA
1/2Vyet WO EE 1/2Vief | 122 | 1.29 | 1.36
SA4rL¥alL—Y3> Line - 300 | 120 | mV | Vcc=8.55V~24V
O—-KL¥alb—v3>1 Load1 - 100 | 500 | mV | le=0.1mA~1.0mA
O—-FL¥alL—¥s>2 Load2 | — 600 | 100 | mV | ler=0.1mA~8.0mA
RERHHEE Vref 248 | 257 | 266 v lret=0.1mA Vcc=3.55V
I DER losc — 100 | 30.0 mA Vief=0V
S AERIRISRE
RIREHEE fosc - 230 — kHz | R=10kQ, Ct=330pF
RIREEBUSERZE fosc - 10 - % Ry, Ct I3—7F
Bk BES (Vo) fdv - 1 - % Vcoe=3.55V~24V
BEIEIRR
ANh* 7wy VEE Vio -6.0 - +60 | mv Null Method
ABF 7ty bVER lio -100 - 4100 | nA Null Method
BRAANEE®HE Vicr 160 | 1.90 - v Null Method
[ 11 A e . Av 70.0 80.0 - dB Null Method
[FEIER S BR R CMRR | 700 | 80.0 - dB Null Method
ADNA 7 2AER Is - 180 | 500 nA | Null Method
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AH IC/Standard ICs ‘ BA9700A/BA9700AF |

Parameter [ Symbol LMin. l Typ. | Max. [ Unit l Conditions
PWM L3356
ALy ak—I FEEA Vio - 204 | 224 v .DUTY 0%
ALy ¥ ak—IL REE 2 V100 125 | 1.43 - v DUTY 100%
HHE
HATrY-I8% Leak - - 10.0 A Vo=24V
HHRIMBE Vsat - 1.70 | 210 v lo=50mA
LFN1ZX )
BILHEBER Icc - 170 | 240 | mA | R=OPEN POWER SW=2.5V
2B IN1EH lccs - 0 7.00 uA | POWER SW=0V
EFEEEHE Ve 3.55 — 240 \%

@34 XY F+— b /Timing Chart

ERR. AMP
OUTPUT

DEAD-TIME

o L] I

OUTPUT

H
OUTPUT TR. ]
COLLEGTOR L

Fig.1
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JLH IC/Standard ICs BA9700A/BA9700AF
® 5%/ Application Examples
Q, 25B1009 L, 5V
VO ’ —O Vour
R, Sw, G, 1000p R, 15K o / 120pH
8
GNDO— a7k \(jLF' 4704 + CyCe
poag N
8 10 3 2 " 1smia2 | To4F %
7
257V Voltage Triangle
1 Regulator Oscillator GND
30k
VREF Z
120V 1 9)NC 1
| 30k o
R > 9’-
R
a3k ERROR AMP S)InG S seoa 3
14 + L
Ci _ ¥
R, & 680p > |:,L
15k§ R 3 _L ] PWM COMPARATOR ED 0
7.5k% C. P
4
0.047 1 /
) D
7 (1)
r e\
- |
A Ly : RCH-875 121K (Z I #'E#%)
R, 15k Rs 20k J,
Fig2 RFvy7&9>aA>nN—%
Q, 2sBloog 'SR142
VO —O0 Vour
R, SwW G, 1000p Ry 10k + 330 2
GND C.C
3 47k 5T +r 0
) jaf 9 X2
fL - Ll
© 1 257V Voltage Tna‘ngle
Regulator Oscillator GND
@ Vnsr
1.20V L
: 330 i
30k ERS
£
33k ERROR AMP-
14 +
e o & T
Zom 12 —

Sy
< B 1L PWM COMPARATOR
7.5k ==680p
1y 4
0.047
C. ;17
2 (D)
I
{+

U
—AM- AN
2.2k 3k )
Re o+ R Li: RCH-875 220K (Z I # &)

Fig3 1>N—=F¢>Ja21N=4
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JLH IC/Standard ICs

BA9700A/BA9700AF

L, ISRM2| qoy

- ALl ——0 Vour
, R,  _ SW, C, 1000p R, 10k +, 2K |,
ND O—;J
G 47k \j\ 1 007 ©“ 2R, o +
8 10 470 B2GyO¢
\[/ 0 470
__{ ! X2
» 257V Voltage Triangle 25B1009
Regulator | Oscillator R, 68 o
30k ‘JWV_K Q.
VREF
1'29\/—-—————-‘ LR, 2SD1380
k 470 GND
Ri< . R
39k <
3 ERROR AMP_ $470 | o
14 +
Reo Z'; I P
47k g L C, PWM GOMPARATOR | 5}—
7. 5; 3 ¢, 680p

77 ;1,
7

()

./

f C, 1u .
A A Ly RCH-875 221K (2 X ¥ &##)

R, 20k R, 39k |

Fig4 X7y FF7yFarnN—-4

O EKIECAA— NN — L RRUERECER

Fig6 1>/1—5

o dodoisis

§+omm$<+)é(+)$m

Hkoy

Vo O

o) él: o, L 4\ OV
GND B
E
. D

_.‘ —u—wg\r
26

{2225~ 4% (BA9700A)
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AR IC/Standard ICs BA9700A/BA9700AF

c 7L s
e TT $ ?$

R,

o
o
Vmo $ T M"nl 05 OVQI"'

Fig7 AT w77y 7aA>/N—% (BAI700A)

o WRAVFE ISR/ Electrical Characteristic Curves

™ 1™
3 N
< 100k s K < 100k s
I F + X = + Py rN
~ I T < o1 T Q \/ -
> I T ~S=00, 1 m z Ot 7R, =20k
oo 1 OR w R Q-
Z 10k = 3 10k 2N
5 2 S X
<] i 1782
T < N
E:_ F —— > 1k
HH = T i 1
T T
I 11 I M 1T TTI0
Tk 10k 100k Bkz 100p 1 000p 0.01u 0.1p
R:(Q)
C; (F)
Fig.8 Z=AKRIRBO Ry, Cr MRIREEIISNE (1) Fig.9 Z=AHEIRBD Ry, Cr MEBIREHEMIHE (2)
[ K 4
H : \ 350
300t 300
[ w25
4 200; 40 : g noo
2 N 00}
4 100 RN 3
< i > 150}
T ! Ped
T Of Ofp-m-mmf=ee f s
Tee } >
- — Bing H
100{—20 <[] 050- {
~
b -"’40 v 1 1 1 L I 1 1 1 i 1 dd L 1 I 1 1
20 00Tk 7ok 100k TM oM 000 10 75 20 25
FREQUENGY (Hz) Voe (V)
Fig10 ERAEMIEROEMMITIE RO GARME Fig.11 ZEEFEBAHDIE
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JAA IC/Standard ICs " BA9701/BA9701F

BA9701 DC-DCaAN—ZBASL vy Fr L ¥alL—4
DC-DC Converter Switching Regulators
BA9701F ;

o S HEE/ Dimensions (Unit: mm)

BA9701/BA9701F I3, BA9700 ) —Xh 5 RHETE -
SHRRBROMEE > VBETS PWM (L RIEZHE) | BAITO1
HRXD DC-DC AL N—2ARA yFLIL ¥ 1L~ 4 0303
HIC %, R1.0 87 6 5
ERROR, AMP, PWM > /S —4%, HA KRS 1 /NL 11§ —\D §|
BEhTWET, 2
T
BA9701/BA9701F are PWM (pulse width modulation) o
DC-DC converter switching regulator IC operated with ol & !
reference voltage and triangular wave oscillation sup- z “ \@
plied from Series BA9700. © % 5+ 0.
3 254103 ! 88+06 I
7.62+03
o R
1) BA9700A ) —ZXH 5, KEBEE, ZAEREROMH
855 WEET S, AL—THIC Th3, BAS7OIF
2) BAEMIERL PWM EHSEOD 270y 7R, \
BA9701 BT aZNA1 T4 8 Ny =2, 50403 02401
BA9701F X, S=75 v bDBEL Ny F—TICHE 8765 -
Ho ol o
3) SHHBREREHT5DICHVTHY, BAIT00A ¥ & EI%
Y- REDTREAL— TEECHBEOIR h S il g
HETE, T 1234 P
4) RF v TT T, RFuTEI, AL N=F 127 L 06
%, FEOHHBELBEIENTES, g gL@F‘
® Features d127i02 04+01
1) This slave IC receives reference voltage and oscil-
lated triangular wave from Series BA 9700A for op-

eration.
2) Consisting of 2 blocks of an error amplifier and a
PWM comparator. BA9701 is packaged in dual-
inline 8 pins, while BA9701F being mounted in a
miniflat 8-pin package.
The IC is suitable for multi-output switching regula-
tor. You can drastically cut the cost by means of in-
comparable operation performance by master/slave
combination with Series BA9700A.
4) You can have any type of output voltage, e.g. step
up, step down and inverting.

~

3
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sAM IC/Standard ICs BA9701/BA9701F

e Jnvy 744 7F% 7 L/Block Diagram

0SC.IN
)

NONINVERT INPUT o.
INVERT INPUT

FEEDBACK (8

LN

GND DEADTIME
CONTROL

© {5} K&,/ Absolute Maximum Ratings (Ta=25°C)

Parameter Symbol Limits Unit
BEEE Vce 7.5 \"
W TriE BV¢eo 24 "
BESZEFS Py %500(350) mw
EhERAE ST Topr . —20~75 °C
R IRE HE Tstg —55~150 °c

KI'CERTBEIC, 50 (35) mWlT3, (  JEMF/INy s -3

® EXMVIHE/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=2.5V)

Parameter ‘ Symbol I Min. | Typ. , Max. I Unit I Conditions
R IEIRARE
AhF 7ty bEE Vio —6 - +6 | mv
ANh* 7ty FER o —150 - +150 nA
BRAANBESEE Vicr 15 1.8 - '
BIL—TH1> Av 60 80 - dB
EHRE S BRI CMRR | 60 80 - dB
AN 7 RAER s - 180 | 600 nA
PWM L3858
Fa-F A4 HIIN | | o [ = [0 | % |
HhE8
HAOTrY -8R ILEAK - - 20 uA Vo=24V
HARFEE Vsat - 1.5 25 v lo=50mA
2711
ZEL TR Jiwes | — [ o8] 15 [ ma|

W& Voc ANBEHA 2.5v~7.5v

RAOHM 149
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A IC/Standard ICs

BA9701/BA9701F

® 44 3X>YJF+—b/Timing Chart

ERR. AMP
OUTPUT

DEAD-TIME

PMW. COMP
ouUTPUT

OUTPUT TR.
COLLECTER

® [SH#/ Application Example

11 B
L = = L b L
Fig. 1
STEPDOWN OUTPUT 1204 2SB1009
o H —0 Ve
5V Q
R <43k gy D '
G, G, M~ R, | R
4704 X 2| RBI0OA P
R, 218k
e SW
—l 47k .
——o/o——-—
] l l [ !
BA9700A 7,
‘ 4704
Gy
680p
R, Cho
7.5k 0.0474
B100A
D,
-] v
pagror (| Gy680p
T R,e ©Ci
1 7.5k
L 0.047
R, Z 30k * %
. ' L1 : RCH-875 120K
R,.$30k
12 Lo : RCH-875 220K
(X3 9EH)
Fig. 2
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AR IC/Standard ICs

BA9701/BA9701F

OEEFEAR— N —HRUBARER

Fig.3 HASAR— K/v2—-1F
(BA9701)

R,
2O s

Ry ih G,
M- : Cy c
- oo GND
O omi R, R
A AW~

GND R'z

O $ro T e

B Q
=

Fig.4 EAXSHAK - FBREBR
(BA9701)
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JLH 1IC/Standard ICs

BA6149LS

BA6149L

6HAXAyF L FalL—4

6-Output Switching Regulator

BA6149LS(, BHIDR 1 v F I L ¥ 1L —2AKER
BLEE/USYICTTE, 2055 1% (5pin) U4t
O H711219pinON/OFF DO &I#H T& £ 9, 19pinic3.5V
UENEBEEMA S E5pinUS DA BOFFICHY) %
T GPINDHHREICHD S WA ETT),

The BA6149LS is a monolithic IC containing 6 sets of
switching regulator circuits.

o &

WXLy FLriL¥al—42na> btO—-IEKEETA
TAHRBLTW3,

2) PWMAR AL TWVWBDTHERI LU,

3) ZAEREAROBEEBBEI S, KETH S,

4) BEOHNEENES NS,

5) BET L TOFIEEBRICKETE 3 2RK),

6) HHZEON/OFFDHIMEEEEH L T\ 5 (BVR £RR
<)o

® #E3| A FEH.~Absolute Maximum Ratings (Ta=257C)

©® #is~+H%E /Dimensions (Unit: mm)

2.0402 2,835

2.0 R1.0 C1.0

.240.5 5.8+02

10.040.5
REELUILEE

ki 0.3

: .

<.
/ 0.55 0.889+0.2

1 20.44720.3 ' 2.5440.25

!
51118
2 46 81012141618 202224

® Features

1) All control circuits for switching regulator are built-in.

2) The PMW system in use provides high efficiency.

3) The frequency accuracy of the triangular wave gener-
ator is high and stable. '

4) 6 types of output voltages are generated.

5) Free setting of the gain of error amplifier (2 systems).

6) Output voltage can be ON/OFF controlled (excl. 5V
system).

Parameter Symbol Limits Unit
TEEE Vce 20 v
FEBEX Pd 500 * mw
HSEREEH Topr —10~70 c
RERETHR Tstg —25~125 Cc

*Z 1 TEH Id 30 mA

¥ Ta=25CLIETHAT 5841, 1CICOE5MWER L3
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JLH IC/Standard ICs BA6149LS

® JOv 9447495 L,/Block Diagram

~ e A
mzmzﬁumﬁmao—o
[~] [+] [=] [=] [2] [¥]1 [F] [€] [E] [R] []] [§]

error
m
5k
20k
-
| STt
20k H
0k
20k
Ok
20k
] # ]
]
T

e

- 1

?rx 2

8 L() S

gr{ NI I'g ;»
O N EE EE R E %
z T f gLz = s

© BRHH5E/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=12V)

Parameter symbol| Min. | Typ. | Max. | unit conditions E?fc'u"
ENEEEHE Vece 8 - 18 Y Fig.1
BIRRE R lcc - 7 1 mA Fig.1
HHEE Vief | 238 | 253 | 268 | V Fig.1
ZHAERIRE S fr |100.88|101.88|102.88| kHz | f$ =815kHz Fig.1
5VRHHEE Vos | 47 | &5 | 53 | V | IL=22TmA Fig.1
VRHHEE Vog | 860 | 915 | 970 | V | IL=100mA " Fig.1
MiRHHEE Voy | 45 5 55 V | IL=100mA Fig.1
MR HEE Vea | 30 | 35 | 40 | Vv | IL.=50mA Fig.1
MsRHHEE Ver | 30 | 35 | 40 | VvV | IL=55mA Fig.1
MsRHHEE VIR | 30 | 35 | 40 | V | 1.=200mA Fig.1
MiAALF¥aL—23> | Vn 40 | 80 | 160 | mV | IL=100mA, 10=Vcc=<16 Fig.1
MaADL XL —Y3> | Ve 30 60 | 120 | mV | IL=50mA, 10=Vcc=16 Fig.1
M3AALF¥aL—Ya> | Vg 30 | 60 | 120 | mV | IL=55mA, 10=Vcc=<16 Fig.1
MAADLF2L—Ya> | Vs | 30 | 60 | 120 | mV | IL=200mA, 10<Vco<16 Fig.1
O-LANGHEE— K VL 0 — |15 | vV Fig.1

N LANIVETEE-F VH 35 | — 6 V  |VosERRWTEHAEE<0.5V Fig.1
NRBETLTA-Ton~Th4> | Gog | 70 - - | dB

SVRBETLTH-ToN-TH4> | Vos | 70 - - dB

VR T Rpg | — 2 5 |mVp.p| IL=100mA Fig.1
5VRY v T Rps — 2 5 |mVp.p| IL=227mA Fig.1
MR v T Rpm - 30 50 |mVp.p| IL=100mA Fig.1
WEmET 778~ Gvo | 35 | 38 | 41 | dB | Ry=10kQ, f=100kHz

SVAmEr.7o0- Gvs | 345 | 375 | 405 | dB | RN=10kQ, f=100kHz

IVREIRET > ST | $o - 55 70 | deg | f=100kHz

SVREBET7 > SHEIEE | ¢5 - 55 70 | deg | f=100kHz
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AR IC/Standard ICs BA6149LS

© AlFEE &R,/ Test Circuits

50u
lec a1 < Vee
+
2204
/ 1 1000p
P 2200p 7 t l r | _ N0 L 600 10k 50u Vi
'R ] 1
3 N . 3
Ry10k i | 100222 H 1004 220
4 P X
o) <2 | g8,
5 A | : b .
2200p. 820 I
P- 1k | -4 1600y gy | BOm Ve

o]

£

Py

g
[is |

L s . N
< 9150
10k

11
A
_l_ 1000p % EFO0-A700KO1
46093; I (£7 2 v 7 FRTF)
Fig. 1

154 - noNm



A IC/Standard ICs

BA6149LS

o {HRLDERE

(1) BARKREES fomax. =850kHz BETT, 4 b,
EBO=AEORES (f) W, fo/8IChEWET,

(2 ZAEDT1—-FARBTROBICKRT LI fa=
67%LEICED &S ICHEM RT EREL T &V,

22pinik

=g

t,i,=2: 1k

(3) BV,9V RDIS—7LoTERTIIE, BRER (R1)
TREShET,

ZDIBE R DIEHEIR 10kQ< R1 < 100kQTHEALT
{EEW,

7T

b, E-2RIF-T7OTERTM L IABEERT
ThZh

GoM13=14dB, GoM2==10dB, GoM3=Gom4a=10dB IZ5%
EENTEY, M3, Ma RIZAHDAEREMEG, F&ELT
wWET,
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JAH IC/Standard ICs BA222
BA222 R~
CR Timer
@ 4 is~FkE,~ Dimensions (Unit mm)

BA222(, ®D D 4T ITEBS TEHA, FIWEEPT 4
IEBREBL EICFERTES217ICTT,
24 I THRER, SMITOEREISTFOHICEN TS
JOWH SEREORATERCRE TS T, BEE, 17,0492 .

) = 2.8
BEEVINF 151 TL— 2 5 EAQLEE LGSR ARET oo R10 n oo
1. B

% |
The BA222 is a monolithic timer IC developed for use in ?\' AR UEPEORORERCRY
measurement instruments, control equipment and digital < 2 i’-r W \r V V |
data processing equipment. It is designed so as to re- —§7—~ ' '
quire least external components. ~|2 54|'+o , t— 10.65 «0“;
=T t— |0.85 )
15.24+0.3 — .25

o R @ Features

)21 708»SBREEO 21 32 THRENLE,
2) AWERIF200mMANE RN ES N B,

3) TTL, DTLEIFE & D E &5 A AIEE,

4) BELREE$50ppm/ T (Typ),

5) TiETENIHI30.1%/V (Typ),

e A&

FILI24%
BEFIILFNSITL—4
BRETILFNATL—4
INIVARERR

*EEF

ot & i 4

1) Wide timing range from microseconds to several
hours.

2) A load current of 200mA is obtainable.

3) Capable of directly driving DTL and TTL circuits.

4) Good temperature stability (typically 50ppm/°C).

5) Power regulation (typically 0.1%/V).

@ Applications

Delay timers

Monostable multivibrators
Astable multivibrators
Pulse generators
Dividers

Sequence timers
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JAH IC/Standard ICs BA222
® Oy o447 %5 L /Block Diagram
r—v
3
BA222 | [
COMP
| 3 N 0 I N I 3 R R
o w S a @ (= -
s & = & 8 ¥ 8
I < o = w
I 5 z 3 &
L B
® NEPEEgIE X, Circuit Diagram
Vecce
0 ® s Py
3 Ra R Gl
Ra TKQ Skﬂ.% ;E:R"
Qa Qs w Qz|
\‘
- | TTe. - o
. <:R|3
{ $3.9kQ
THRESHOLD 0. @ ;} L 6
[ 0. Y ] -
kL._J’r : ouUTPUT
T
Qn Qw . 8. = .
SRe 18 -0 o 20
5 Qio Qs 5k AMA—e
TRIGGER 0— +—T
RESETO-Z N L_c 0w 2200
Ria
J/ Qe 4 0
c LN 23
DISCHARGE <Rs L Re ]Qus RieS 2Ris
4 310kQ es 5kQ 10009 T4.7kQ
GNDoj’ ] ?7
Fig.1
@ xR ATEHN /Absolute Maximum Ratings (Ta=25C)
Parameter Symbol Limits Unit
SREE Vce 18 v
B3PS Pd 500 * mw
BEREHE Topr —20~75 T
RIFREER Tstg —55~125 T
*Ta=25CLILECHERT B8, 1CICDE5.0mWERKL S
ROHM 157
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JAH IC/Standard ICs BA222
® EH Y4514/ Electrical Characteristics (Ta=25C ,Vgc =+5V, +15V)
Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit
BREE Vce 45 — 16.0 v - Fig.11
~ ‘ a1 - 3 7 mA | Vcc=5V,RL=0 Fig.11
BIZSHETR
la2 - 10 15 mA | Vcc=15V, RL = Fig.11
BRTEE21 I THRE Terr(M) | — 1 - RA=1kQ ~100kQ, C=0.1uF Fig.12
:;i!bf'sa (RTREE | oo my| — 50 — | PR | Ra=lka~10ka, C=0.14F Fig.12
:zzm’;a 132 7%ER Tos (M) | — 01 - %/V | Ra=TkQ~10kQ, C=0.1uF Fig.12
BETEHE21IITHE Terr(A) | — 25 — RA=Rg=1kQ~100kQ,C=0.14F|  Fig.13
BELTEEES21IJREE ppm/ | Ra=Rp=1kQ~10kQ, )
B Tort (A) 150 C C=01uF Fig.13
BLEBES21ITEBRE R A=RB=1kQ~ 10kQ, .
S ‘ Tps (A) 03 %/V C=01uF Fig.13
ALy al FEBE VTH - 2/3X Vce - \ - Fig.11
ALy al FER ITH - 01 | 025 HA - Fig.11
N HEE VTt - 1/3X Vce - v - Fig.11
MY HER IT - 05 - uA - Fig.11
Uty VEE VR - 07 10 \ — Fig.11
Uty bFER IR - 0.1 - mA - Fig.11
. VcRrT1 2.60 3.33 400 \ - Fig.11
HHEE
VCRT 2 9.0 10.0 110 v - Fig.11
Vo1 - 0.25 035 \ Vce =5V, Isink =5mA Fig.11
VoL2 — 0.10 0,25 v Vce=15V, Isink =10mA Fig.11
O—ULANIVHAER Vo3 —_ 0.40 0.75 v Vcec=15V, Isink =50mA Fig.11
Vor4 — 20 25 Y% Vce=15V, lsink =100mA Fig.11
VoL5 - 25 — v Vce=15V, |sink =200mA Fig.11
VoH1 275 3.30 — v Vee=5V, Isource =100mA Fig.11
N ULANIVHHEE Vo2 12.75 13.30 — " Vce=15V, lsource =100mA Fig.11
VoH3 - 12.50 - v Vce=15V, Isource =200mA Fig.11
eyl ) | tr - 100 - ns — Fig.11
AT R te - 100 - ns - Fig.11
o TR M4, Electrical Characteristic Curves
150 o
128 —
2 E ¢ 25°C
E o
2 —55°C v
Z 6
E s /!C/ tg” 125°C
5} —855°C
2 " ] = .
o % i 75 C — 3
: [ e
2 =t | 70°C 3 .
125°C
[ | o
0 0.1 0.2 0.3 0.4

MINIMUM TIGGER VOLTAGE : V1 (mm)

(XVee=V)

Fig2 /¥LRIE— b HBERMY

S 10
SUPPLY VOL TAGE : Vce (

v)

Fig3 ®RESHER—EREEHM

158



J1H IC/Standard ICs BA222

— E—
2.0 10 ™
Vec 5V
.8 1
£ e [
T e -55°C — ~
S T 2 - 55'0/’-' | —
8 i —— 25°C 2 o 25°¢f]
? 12 ':3’ I 125°C
g 1 2 1
2 T 125°C 3 /
> o8 z
4 = 0.1
.9. 0.6 = /'
g 5 Z
% 0.4 : ~— a4
: 5V Vcc: 15V n v
[ 0.2 4 } i ’-
. [ ] Z
2 S 10 20 50 100 ' B 10 20 50 100 A
SINK CURRENT :lIsink (mA) [
SOURCE CURRENT :Isink (mA) £
a
Figd HATE(GRIE 1 A Figs HAEE GRIE 0 M4 II/
4
0 Vce=10v 10 Vee=15v
E
s — —55°C ;
i 1.0
g /
P4
2 s
S 25°C — < 25°C
z e
.9_ ot 125°C o 125°C
g .
2 —55°C
a
P
0.00 0.0!
10 20 50 100 ' 2 5 10 20 50 100
SINK CURRENT ;Isink (mA) SINK CURRENT : Isink(mA)
Fig6 HHEE GRIR 0 @)1 Fig.7 HNEE GRIE 0 M4
1.015 300
010 % 250
z \ 3
® \ =
oos \ w
a +
l'%‘ “\ L — P ,§_ //
g 1,000/ \ // < isofe e — 7
' o "
El a 0°C ///
£ = 4 [ ¢
z s b1 .
] g 125°C 70°C
& 0.9% e
a
0.985 0
0 5 10 15 20 K 0.1 0.2 0.3 0.4
SUPPLY VOLTAGE: Vcc (V) MINIMUM TRIGGER VOL TAGE: VT (min) (X Vec=V)
Fig.8 BILRHfE - EREELEM © Fig9 fREGEMERRE— b ABERHM
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JLA IC/Standard ICs

BA222

1.015,

1.005

1.000

-
s=da.

DELAY TIME NORMALIZED : td(ns)

0.985)
=75 =50 =25 0 25 50 7% 100 125

AMBIENT TEMPERATURE Ta (°C)

Fig.10 EMERFRE— BESMY

©® AIFEE R/ Test Circuit

Vee

©® G/ Application Example

(1) BEETLFNITL—2
BREFEILFNITL—2E UTHERT 3 & &3, Fig.14
DEHCEKELET,
FYHESIENMEhTVWAVWEE, HAR'B—"DRKE
IZHv), 20370 FoHClI, B h-IKEICE -
TVET, PUAESEHMT I LICE ST, HAR
“NA"EB ST, 81432 7ALF LY ClE, REEKD
7,
ZNEA43I>TaALTFLHCORERBIIMITNEZ 13
CHEMBRAATICZAIL T FLHCOBERT

- O——
. | BA222 | |
- o—o4
-"C
} Lok
U
TRIGGER
Fig.12
Vee
it
Ra
-~ 2
.| BA222 | | 3w
Oo— —O—
c
3 S SN &
Fig.13

RESNET, TOBENF2/3XVecEE LS oL &
2, ICAMH 7Yy 70y Tty bL, HH%
NATHPSO—"NEFLESLET, AR, 21327
ALFUYCRBMEBEINT, ROLAILTEEICHAT
WET,

EigE NYHERBICIE, Y AEFSpInIC, 1/3X Veckl
TOBEEEMTEZEILLS>TITAETH, VoAb
DH&h3E, 2143 TRMbN MY HEE & X EBEF
EBEYNET,
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sAA IC/Standard ICs BA222

i b A4 by

] —<6)0UTF'UT 2 3 oUTPUT

) BA222 Rs | BA222

}—O

o s ia ; j:

TRIGGERT C
I T

TRIGGER
INPUT

td=1.1Ra-C

-= - 2= 2/3Vce
TIMING
CAPACITOR

OUTPUT

TIME (1)
TIME CHART

100 '
. . (F\‘A«Rs?
L0
S VAT
o S TS
W 1.0
o
zZ
<<
= oo
(&)
<
%
<o
0.001
104 1.0m 100m 10

1004 10m 1.0 100
TIMING PERIOD- t (S)

Fig14 BEERILFNITL—2%

(@ ERESLFNITL—4

BREINLFNATL—2 & LTHERT 3 L&, Fig15
DEHERELET,

a13 L FoHCl, BEIPSAMISAIIZ TR
MBRAUICRBEBLTHES N, MEISRsEZEALT
Tbhid, 2OEHIC, BADF1—-FT 171,
243 TEMBRARURBICE > THETEET, 21
ILTaLFLHCuE, 21 32 JEERIL1/3Veck 2/3
VecE DB THRMBERELTVWET,

. t1=0.69-R,-C .
le——sf t 2=0.69- (R, +R,)-C

OUTPUT e
-~ 2/3%X Vee
TIMING
CAPACITOR
"7 1/3x Vee
TIME (1)
TIME CHART
1.46

f="®Ri72Re) - C

g \\\\.\\ e

ENCNNN

§ 0.01 \\\‘\\\\\
0.001 \\ \ \

0.1 1.0 10 100 1.0k 10k 100k
FREE RUNNING FREQUENCY :f (Hz2)

Fig15 BRETLFNSTL—%

243273 FHCHEMMI1/3Veclidh B & &,
FMUAEKT, ARBD 7Yy 770y FHEy e h, H
HiRNIERrY, 2437 FoHYCADOKED
2/3Vcckx THRENET,

ALy a3l REEM2/3VccETILETDE, FUy T
JOyIHUty bdh, HARA—"E5WET, F
2, 24373574 Cit,Ret @ L THENRA S
h%d,
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/8 IC/Standard ICs

BA223

CR #14%~
CR Timer

BA22

BA223(%, EtEl, HIMEEX TV 2LBREBELENOA
FBICEL2147ICTT,

24 I 7RI, MTBHERE, 2 FOHICKYRE
TE, ZORFTIER, 170D SHEEOBETTE
%7,

BMBEEINFNITL—4, BRESILFNATL—42%
EANQLEERALSENTEETT, BFERIZ200mAHYE
S5h,TTL,DTLEIRR & DEKEHTIRET T,

The BA223 is a monolithic timer IC developed for use in
measurement instruments, control equipment and digital
data processing equipment.

o &

1)~ 708> SBEERO 2 1 3> TRED AT

2) MRE, BREINMFNA T -2 EEANDLERL
FSRYTIHE,

3) BHERIF200MALFHADERIBS>h 3,

4) RERERE$50ppm/C,

5) BREEEEHHI30.01%/V,

6) TTL, DTLEIEE & EiEAIAE,

® A&

TFaL1217
BMEFILFNITL—4
BEETLFNATL—4
INIL AFERS

SRS

Dt P & & i

©® 521 %X,/ Dimensions (Unit : mm)

y ¢ +0.2
19570 g0l

v;iz.ol RI.0 i .2] ‘)J;g_u)

ST
Pl e

I 0.85
17.78+0.3

10.5+0.5

3

!
.25

@ Features

1) Wide timing range from microseconds to several
hours.

2) Wide range of applications, including monostable and .
astable multivibrators.

3) A load current of 200mA is obtainable.

4) Good temperature stability (typically 50ppm/°C).

5) Power voltage regulation (typically 0.01%/V).

6) Capable of directly driving DTL and TTL circuits.

@ Applications

Delay timers

Monostable multivibrators
Astable multivibrators
Pulse generators
Dividers

Sequence timers
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J1H IC/Standard ICs BA223
® JOv Y5475 L,/Block Diagram
BA223
——A VWA VAN
1 il
FLIP FLOP |
COMP 'COMP'
]
L L) B [ L) Le] [ Le]
e § 5 5 3 5 8 8
% S E L(};J o ] @ >
S = w = T <
i =) o z 7} I
Fo3 8 ¢ 3
I &
©® NEfE2& 8L X, Circuit Diagram
Vce 5? CONTROL
o0 o .
8 Re R7:E G L R
¥k 5k0F ke
Qe Qs e Qz|
0s ! ~ ._.|:
le '*_K 022
<'R|
! 23, Bm
THRESHOLD O iyt
6 Q. Ko »——g
2 7kQ
T D: OUTPUT
S|
Qn Qe e -7 | .
SHe a 2
) Qo Qi gy A : °
TRIGGER 0— _L:
RESETOA4 Q. I EED ey 4 o 2200 g
< r Qe AN— Oes
DISCHARGEO—"—l LR5 Z SR, <R, Qs Ried SRis
1 Qu ! ?wm o2 i’skn 10003 $4.7k0
GND(); ¢ ;
Fig.1
©® %} B AN ~Absolute Maximum Ratings (Ta=25TC)
Parameter Symbol Limits Unit
THREE Vce 18 v
ARk Pd 550 * mw
RS Topr —20 ~75 C
R BEEE Tstg —55~125 T
*Ta=25CLLECRHAT 3BE1E, 1CKOE5.5mWERL S
ROHM 163



JAH IC/Standard ICs

MINIMUM TRIGGER VOLTAGE: V T(mn)

{XVece=V

Fig.2 /L ZME— YU HEESM

SUPPLY VOLTAGE : Vee(V)

Fig3 RESTER—BRBEMHM

BA223
@ |5/ Electrical Characteristics (Ta=25C ,Vcc =45V, +15V) .
Parameter Symbol Min. Typ. ‘Max. Unit Conditions Test Circuit
EREE Vce 45 - 16.0 \' - Fig.11
la1 - 3 6 mA | Vcc=5V,RL=0 Fig.11
BESHER
la2 - 10 15 mA | Vcc=15V,RL =00 Fig.11
BLRTEE2 13 THE Terr(M) | — 1 - % | RaA=1kQ ~100kQ, C=0.1HF Fig.12
?‘;’iiﬁﬂga'f SYTREE| o my| - 50 — | PR | Ra=1kQ~100kQ, C=01 WF Fig.12
;:iﬁmw 13- TRRE Tos (M) | — 0.1 - %/V | Ra=1kQ~100kQ, C=0.1uF Fig.12
BRTEEME21 I THRE Terr(A) | — 25 - % | Ra=Rp=1kQ~100kQ, C=0.1¢F Fig.13
g:ﬁﬁf” TIZTREE| oAy — 150 - | PR g _:: 1Rui=1m~wom’ Fig.13
gztiﬁﬂis«« IVIBERE To(A) | — 03 _ oV gi(.)—_ﬂi:mgqoom, Fig13
ALy val FER VTH - 2/3X Vcc - \' - Fig.11
ALy Y3l &R ITH - 0.1 0.25 HA - Fig.11
N HEBE VT — 1/3X Vce - v - Fig.1
Y HER It — 0.5 - uA — Fig.11
Uty FERE VR - 07 10 v - Fig.11
Yty bER IR - 0.1 - mA - Fig.11
VCRT1 260 3.33 4.00 v - Fig.11
HIEEE
VCRT 2 9.0 10.0 11.0 v — Fig.11
Vo1 - 0.25 0.35 \' Vce =5V, lsink =5mA Fig.11
VoL2 - 0.10 0.25 \ Vcec=15V, lsink =10mA Fig.11
O—LAWVHEhERE VoL3 —_ 0.40 075 Y Vcec=15V, I'sink =50mA Fig.11
VoL4 — 20 25 \ Vce=15V, Isink =100mA Fig.11
VoLs - 25 — v Vce=15V, Isink =200mA Fig.11
VoH1 275 3.30 — \' Vce=5V, | source =1 00mA Fig.11
N ULARIVHDERE VoH2 12.75 13.30 - v Vee=15V, Isource =100mA Fig.11
VoH 3 - 12.50 - \" Veec=15V, Isource =200mA Fig.11
AL E YRR tr - 100 — ns — Fig.11.
Hjj)jjﬂ)ﬁﬁ; tt - 100 — . ns - Fig.11
o ERMIS14HhEE  Electrical Characteristic Curves
150 10
g 1 —55°C /' .Z .
é P 0 c// ; . 55°C
§ * 1 25C |~ ﬁ é
e 2 : 4;<‘7o'c» 3 2
125°C
oL 1| L L J, ol L l
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JLH IC/Standard ICs ' BA223

2.0 10
1.8 /
R — — [-ssc P
316 = 3
i a4 4”‘ = 55 Cf /""_.—/
8 1. ) . 4
7 —t 25°C >1.0 e
& " l / 125%C
2 |+ 2 117
) 5 AR/
> T 125°C S /
208 z
<< =01
o = >
> 0.6 <
=4 o
=2 =)
] =
0.4 a P
5V Vcce 15V @
0.2 A AT
o L
7 5 10 20 50 100 ! 2 10 20 0 10
. SINK CURRENT : I\, (mA)
SOURCE CURRENT : IsouRcE
Fig4 HNEE GAIE 1 )45 Figs HATME GRIZ 0 M) 441k
10 T 10
Vec=10Vdc Vec=15vdc
. ~
2 2 7
: —— 4
> (=] —
“no > o 55°C
/ 5 |
5 ! g
2 " 2sc —] 5 25°C
S
z >
2 125°C =z 125°C
E 0.1 L 8o
gy =
.3 55°C 3
w 2
<
%]
0.0t 0.01
2 10 20 50 100 ) 2 5 10 20 50 100
SINK CURRENT : I\« (mA) SINK CURRENT : IsiNk(mA}
Fig6 HAHEE GRIEO A 5M Fig.7 HHEE GRIEOA) 454
1.015 1.01
1.0! 1.010
2
£ \ b
b=} \ N
21,005 A- Q 1.005
2 \ 8
3 \ =] 3 ~~-
- e~
< \ | 2 [~~~
21000 — T 1,000
S z ~——.
z w ~~dq.
w b =~
20.995 ’; 0.995
> <
< )
3 g
090.99% 0.990
0.985 0. 985
0 B 10 15 20 —75 =50 —25 ' 0 25 50 75 100 125
SUPPLY VOLTAGE : Vce (vde) AMBIENT TEMPERATURE :Ta (°C)
Fig.8 EIERFME- TEHEEE M Fig9 EFIERFR— B 454
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JLH IC/Standard ICs

BA223

300
TI; 50
£
°
2
w200 A
S L
- /
E . 55°C L1 /
w N . 7
o 0°C /\/
z - A/
S 100 =
s T~ Nasc
< -A’ .
g 125°C 70°C
&
Qo

0

0.1 0.2 0.3 0.4

MINIMUM TRIGGER VOLTAGE: VT (mm) (X Vee=V)

Fig.10 ~Y HEE —{=HCEERR IS

® AFEMBEKE Test Circuit

Va

EJ__‘—__AHtL

Vee

o &,/ Application Example
MBEREILFNITL—4
BMEFEINFNATL—2E LTHERT 5 £ & 14, Fig14
DEHIHERLET,
FMUHESFEMEA TV EVEE, HAORD—"DRKEE
WKHhh, 2143270 FoHC R, MEENKEICE -
TVWET,
FPUAEBSEEMT A EICE-T, HAR N1"ELE -
T, 214372 FoHClE, REERHET,

0.01uF S
o ]
, | BA223 | |
Oo— —O——+
-—cC
}; Lo F
U
TRIGGER
Fig.12
Vee
lll
T o
0.014F R
5 7
g
3 BA223 6 Rs
o— e
ek
Fig.13

ZDRAILTaACrFLH CORBEREIL, SMITDRT
IDTEABRAAETICZIIL T FLHCOBER
TREENET, COBEEHN2/3XVectE L ko &
I, ICRBO 7Yy 7709 TV ML, HhE
NOPSHETACEESEET, LABIC, 213>
TALFoYCHMESNT, ROXA I THEICHER
TVET,

EfE% bUHEEBICKE, b HEF2pinic, 1/3XVeakd
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A A IC/Standard ICs

BA223

BA223 | .,

7

(LZ 1
-7 1

0.01xF

100
E R VAATACTAETLLS
o S sS S
w 1.0
[}
4
<
(=S|
o
<
Z
< 0.01
0.001
104 1.0m 100m 10
1004 10m 1.0 100

TIMING PERIOD : T (s)

TRIGGER
INPUT

d td= 1.1Ra+C

- ---=>n2/3Vce
TIMING
CAPACITOR

TIME (1)

ouTPUT

Fig14 BMEETILFNSTL—4%

TOEEEHMT I EILL > TITAZTY, WokAb
VH&hadE, 2103 BP0 M) HEBE L $EEF
EhWVET, LH,5pinh5GNDICE E L T3 0.01 HF
&, ASBHEBEEDNXRTI L E-F> X T30
CFHTY,

Q) BERETLFNTITL—4
BREYNFNATL -2 ELTHEAT 3 & &3, Fig15
DEIHERLET,

24327 FoHCl)}, BEPSHFIEIILTE
MABRAUUICReEBLUTHESh, WEWRsEELT
fTbhxd, ZOEHIC, HADF1—F %1 7L,
24 I THEMRBRARVRBICL > THRETEE T, 21

Y \\\\\\
; 1.0 . /\\/0\ /0\ 5
SASANIN
o
D \&\\\\\\
< oo \ N
0.001 \\

0.1 1.0 10 100 1.0k 10k 100k

FREE-RUNNING FREQUENCY: (Hz)

,=0.69-R,-C
L -(R,+R,)-C
1.=0.69- (R\+R.)
T
OUTPUT
TIMING > 2 3-Vee
CAPACITOR
“771 3-Vee
TIME (1)
1.46

= TRat2Re) - C

Fig15 BREINFNSTL—%

I2TaCFHCl, 24 I TEERIE1/3X Vet
2/3XVec EDBTHEMEE#@V)ELTVET,

BA43I T T oY COBRMHI1/3X Vecli b B & % (S,
cM)HERT, ABO 7Yy 70y THEy h&h, H
hRNA"ERY, 24372 FoHCADREN
2/3XVeck Tha%x W % ¢,

2Ly all REEDN2/IXVecE TILETDIE, TV
F7ay 7Pty bE&h, HARB—"EENET, @
B, 213272574 Cld,Retil L THE N
AhEd, 4, 5pin 5GNDICH & LTV 30.01 WF(,
ANBEBRBENR AR E—FXE T3 002> F
>HTY,
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#—7 14 # R IC/ICs for Audio Applications

CRZ14%~
CR Timer

BU2302
BU2302F

BU2302,/BU2302F i, Ny FUF+—JvEDHA%E
—FEREA L AEBEI BT T I—Y a3 L ICRBELE R
YHAICTY, BEFEEEI 1.8~6V (Ta=25C) &ILK,
FEEBNYITy THABEEL LS ICHIEHBRERD
IQD=0.5uA EFEEICNELS BE-THNET,

247ty FEF (SET) 7 “Low” LANIDOKETIC
RBEI = vty bFEPDP>TEHEY, £y MEF
(SET) »° “High” Ich3Z &ic&kty), RIRERALE T
vHEIMEEBO T, TDHE, RERFEERB L AEICH
HhiEF7 L, BREFLELET,

ABD A 21, ERBONIFY AL 2T, 0SC3
BFOI/OYTEANLT, 23y bHADIB LY
(#1419 B/ R) TICHATTBLIICTETVET,

BU2302/BU2302F is a timer IC most suitable for such
applications as the output of a battery charger, etc. is
turned ON for a preset time. Operable range of supply
voltage is as wide as 1.8-6V (Ta=25"C).

Current consumed in stationary state is suppressed as
low as IqQD = 0.5 pA to enable continued backup.

o R

1) CMOS 7Ot XL WEHBRED

2) EH{FEESEIL 1.8~6.0V

3) HAW Ncht—7> KL1>

4) 53 CRICK W RIEAKBNETEICBMR, £/ CR
WRICEW R yF LT/ 1 XEERATEE

5) /¥y 4 — <3 DIP8 pin/MF8 pin (75 XF v 7E—Jb
K)

BU2302/ BU2302F

©® 5 ¥~FkE /Dimensions (Unit : mm)

BU2302
R10
76+03
2 1S
ol & =
o 3
3 \'w
Ol N >
o
+H~
o
“ 2541403 88+06 l
762103
BU2302F
50+03
02401
87 65 e
o o
o) ©
H| H
o3 c
N 2
1234 LT3
065
-
H g_i_ TT
0
218 1
127402 04+0.1
® Features

1) CMOS process in use assures low power consump-
tion.

2) As wide oprating voltage range as 1.8-6.0V.

3) Output is issued at Nch open drain.

4) You can set freely oscillating frequency by means
of external CR. You can also reduce switching noise
by connecting C and R.

5) The package is in DIP8pin/MF8pin composition
(plastic mold)
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#—7 1 # A IC/ICs for Audio Applications BU2302/BU2302F
© S FHREERREA
¥ No. WEE B e Bt BA
; osc1 RIRFA CR M T
RIRORE (L RIREIE 1, 2 ' EATEE T,
2 0sc2
3 0sc3
4 GND R4 F(GND)
“Low” DRKEERFT X ME—FTT,
5 TESTB | &% X" High” ORETHEN &L,
TNTy TERTETT,
“Low” TUty hOEIDNET,
6 SET “High” TRIRERME-HHA 217 —BE—~HAH
F 7 -RIRELOBEE LET,
TNT oy TERGETT,
7 ouT NchA—7> KL 1> Hh
8 Vop TR F(Vop)
@ (= vty MMIDVT ® CR Rl T B %
ty FREF (SET) » “Low” LANILDIRAET IC AEBIE 470kQ 0sc1
0SC1
1Z2v MVt bOEDLYET, ICDMERKESE LT
DEPETY, 1800pF 1MQ
+——{—-—0osc2 1oom§ 0SC2
220kQ 220kQ
L—AM~——0sC3 +—WW\———-1J 0SC3
7t
S,
RIROIEE 1 RO 2

® 7Oy %944 7% .L/Block Diagram

0SC1 [_T_
0SC2 E
0sc3 E

GND

J—ﬂ 23bitHh > 5 ._.—l

—1 arro—E®

.

7] out

[6]seT

5] TesTB
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F—7 1 F B IC/ICs for Audio Applications BU2302/BU2302F

©® ¥31 B KER,/Absolute Maximum Ratings (Ta=25°C)

Parameter Symbol Limits Unit
EEEE Vop —0.3~75 "
HHEE Vour —0.3~75 '

_ 500 (DIP8)*

BRSPS Pg : mw
350 (MF8)

EhfERAE SR Topr —20~75 °C

RIFREEE Tstg —50~150 °‘C

*¥1 1°'CLRATHZTEIC40mMWET 3,
*2 1CLRTAZEIC128mW RT3,

® ERAUH§H/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vpp=3.0V)

Parameter Symbol | Min. Typ. Max. Unit Conditions

BFEREE Vbp 1.8 3.0 6.0 v

BIEHRER lap - - 05 pA | OSCEit

BEERER Ipp - - 0.2 mA | [ 2 (EFRF
 SET#F3 5 LV RSR(6pin) tsR - - 50 | ms

HAS%FILS L) EERA(7pin) tor 1.0 - 24 us | Ro=10kQ, Co=50pF

O—-LAWHAER(7pin) loL 5.0 - - mA | VoL=3.0V

O— L ANNHAEFR(7pin) loL 3.2 - - mA | VoL=04V

HhY -7 &R n - - +01 | wA | Vo=0~3.0V

0— LAV A E#(2~3pin) loL 0.3 - - mA | VoL=0.4V

N LRIV HEF(2~3pin) loH - - —01 | mA | Vou=26V

- LA ADEFR(1~3pin) he - - 401 | pA

N LA ANEF(1~3pin) ™ - - +0.1 uA

0—L AL ADEH(S, 6pin) he - - 20 A | V=0V

N LA AHEF(S, 6pin) m - — | %01 | wA | Vig=3V

O—LANWAHEE(1~B, 5, 6pin) | ViL 0.0 - 0.6 v

N UANIAHEE(~G, 5, 6pin) | Vi 2.4 - 3.0 v

RIREIER forc — | 147 | — | kHz | EI#&2, Vpp=2V

RIREBBAHE Aforc | — 10 - % Vpp=2V, Ta=—10~60"C

* RIREEBIMEGRIRER 2 £EAL ICEEKTOETT,

170 ROHM



#—5 1 Z B IC/ICs for Audio Applications BU2302/BU2302F

® 44 % %JF+v—b/Timing Chart

RIRPEEIRRE FARMELIREE FeIRE LR AE

&
1
SET “
ouT TTTTmT lJ. ......... e - I.----

y b K]

HA+ > HhA*7

*1 ICAZBNH YL 2RV OUT $FId SETHFE Low LANICT BRI EICY Yy PLET,

%2 HHIE SETHT# High LANLICLTHAEA S SE1BED S, #4,190,00070y 7 (OSC3#HF) THILET,
*3 24 vHERM (T () CRIRAEM (fosc (Hz)) DBk,

1 69905
= —_ 22 = UV Y
T=%0 X Toso X2% = TosC (%)

©® [SA%/ Application Example

Voo
0"
8117 |6| 5
1112]13] |4
L 0(/ System
Vss
L

Fig.2

ROHM 17
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;LA IC/Standard ICs ‘ BU2305/BU2305F

BU2305/BU2305F ©*<~

CR Timer

©® 444~k X,/Dimensions (Unit : mm)

BU2305/BU2305F if, 7V #4® I VhEHIRELRY)

~754%C, BFRER Vop=18~6.0V (Ta=25C) BU2308

EIRK, EREESy 77y THARER & IS, BN A1 2303
AL QD050 A EXBINECEoTVET, &1 —\8 hod
Tty METF (SETB) % “Low” LANKT BT &I N S
STRIREBMAL, Fr5YUL TRLAREELTEIY oot

NI, WA AL LT, 0%, REMRMERELE
# HhARATILET, £/, HHIE SETBIRF %
“Low” LANICT B EICH, 7 7EBYVELET,
F 2 JRERRRE, 7 ML IR RICKDWAERE
CEWBREhTHY, 70v7IC13 OSC3 BFNRIR 76203
BRHENALELONIEDNTEIET,

RO D> 21E, FERBMO/I1FYHHL 42T, 0SC3
BFOI/Ov7EAALT, 8Ey bHADIBELEY BU2305F
(K419 A/IULR) TICHFTTBLIICTETVET,

Py b&h (Vv bEF RESETB IZEIC “High” L j ‘ 76403
=

68+05
| 36+03
i
e
T e+
o
|
%E{
S 1+
@
o
2

32+02

N

o

B

H

o

w

k

[
©

+
o
=

50+03
02+01
BU2305/BU2305F are sleep timer most suitable for Eoge T
radio set and cassette, etc. having a wide range of a2y
opeating voltage of Vpp=1.8—6.0V (Ta=25 C). o @
Current consumed in stationary state is suppressed as © < &
small as Iqp= 0.5 WA to enable normal backup. T 25 4 J L—yg
065
s
o ik H- %j_ i
<18 ——l

1) CMOS 7Ot XL WEHBEH

2) BHEEEEEE 1.8~6.0V

3) HAWNchF—T> KL 1>

4) SMF4F CRICK W RIREES (F5R) ORREIRBH

5) /¥y s —<|3 DIP8 pin /MF 8 pin (T3 XF v 7 E—
WEK)

S e ot
127+02 0401

® Features

1) CMOS process assures low power consumption.

2) Operating voltage range as wide as 1.8—6.0V

3) Output is issued at Nch open drain.

4) You can freely set oscillating frequency.

5) Package in use is DIP 8-pin MF 8-pin composition
(plastic mold).
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JAH IC/Standard ICs BU2305/BU2305F
___ _

® AL/ Pin Connections

osc1[T] O 8] Voo

0sc2 [2] [7]out

0503 3] 6] seT

aND [4 5 | RESETB
@ 7’0 7 ®./Block Diagram
(8) Voo
7) out
23bithY vy |

L] Frsury

— DB L3y bAR

s ay b o—ER 5) RESETB
LaiyvbAR
© i FiRakRNAA
WF No.| WFH OB B OB
1 osct iR CR IR F
2 0SsC2 RIRERE I RIRERE 1, 2 FEBETEX T,
3 0SC3
4 GND TR TF(GND)
5 RESETB RESETB [ SETB LR ]
L L | *7XME-FK
6 SETB ICABIRYty hadhEtA, HOIRTETT,
L H L =02 VR N 8
ICABDI=2 v Uty FEFTVWETOT, ICOBERA
HICLTRETT,
H L [ *ty b, Uty MEE
SETBHTF# “Low” LT 3EICEY b, Yty FEREL
¥7, HHA > DOWKET SETB BHFH “Low” DIKKEE
FBAILR A v —BERHHRA T LTS5, RiRZELE
LEtA,
H H | *8)fF, SRE—F
247 —BfE~HHF T RIFELD—EDBEE LT,
* RESETB, semiﬁ-?uﬂuryjj&mﬁ?n
7 ouT Nch#—=7> KL 1 HA
8 Vbp TFEF(Vop)
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AR IC/Standard ICs BU2305/BU2305F

© i3t B A EIR,/Absolute Maximum Ratings (Ta=25°C)

~ ‘Parameter ~ Symbol Limits Unit
BREE Vpp —0.3~75 v
HHEE Vout —0.3~75 v
B -FS Py %500 / 350 mw
BFREHH Topr —20~75 °C
RIFREER Tstg —50~150 C

* 1°'CLRTBZEIC, 40/28mWET 3, (350mW — MF /Ny r—3)

@ ESI151E./Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vpp=3.0V)

Parameter Symbol | Min. Typ. Max. Unit Conditions
BFSREE VoD 18 | 30 | 60 v
BILHBRER | lap - - 05 uA | OSCHit
BEHRER Ipp - - 0.2 mA | SEIREIEE 2 (GRS
HARTFILS LY BRGET7) tor 1.0 - 24 | uSec| Ro=10kQ, Co=50pF
HAOBHEGRT 7) loL 3.2 - - mA | VoL=04V
HhYU -7 &R I 1 - — | 201 | wA | Vo=0~3.0V
HAOER(IEF 2~3) loL :0.3 - - mA VoL=0.4V
HHER(GHF 2~3) lon | - — | =01 | mA | Vou=26V
O—LANIWADEREHF 1~3) I — - +0.1 uA
N LRIWAHER(ETF 1~3) m - - +0.1 uA
O— L AN ANBR(ETF 5, 6) TR - 20 A | ViL=ov
N LNV ADER (ST 5, 6) | = — | 201 | wA | V=3V
e w o] = Jos | v
g w |2 | =]
RIREHE fosc - 1.08 - kHz | BI§&2, Vpp=2V
RIRE S BAHE Afosc | — 10 - % Vpp=2V, Ta=—10~60°C

*  SHRREEMISM  RIEEES 2 £ EA L IC RHTOMETYT,
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AR IC/Standard ICs BU2305/BU2305F ,

— I IR

® HIEEIF4E./ Test Circuits

1 ] Vo[B8
z § B :o~
] ] E ®-
4 janD 4 ]GND 5 (WVor
Vo
Fig1 ANEE, AHER Fig2 HHEHR
0SG1 Vo
0sc2 KB Vo[ 8}
osc3a 2]  our 3——|_Rf:1om
GND 3] 6] !
4]ono- 5] Co z=50pF
Fig3 RIRRH, HBRER ‘ Figd4 ML EVRE

® v MREF (SETB) BB R4

'y MEFICOENSF v 42U JREIEERE, D-FFIC
LBMABBETTETHY, OSCIHBFORIEIO Y Y
ERBALAEBOTRBMER->TWB 18, UTICRT S
RENFHNET,

v MEF (SETB) BH1ERR

il
'
v
"
1
i
"
i
1
i
1
Il
i
1
i
1
'
]
1
Il
1

-
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JAH IC/Standard ICs

BU2305/BU2305F
® CR RiRim FIER Y %
(1) RiREE 1 (2) RIRMIE 2
——MW—{] osc1 {7] osc1
470kQ

. Q .
t+—A—-11 osc2 * 0sC2
1800pF (C,)
L—aw—o7 oscs 0563
20ka(R,) I 8200pF (C,)
Fig.6
@213
AR L kB %;ﬁ{fﬂ;;}fﬁ %?Ef?u:#ﬁ!i% %ﬁﬁth%%& RIRiE L IREE
' "
06 iR I ] R

RESETB _J #
SETB l | l | | | ‘ = | “ l

[=]
[
3
i
|
1
1
i
1
1
'
|
i
:
—
E N
L
'
1
i
'
'
i
'
'
1
'
i
I
'
1
'
i
i
'
1
1
i
'
'
'
'
'
'
'

} 4 } { 4 ‘ t {
- . . WH* 7 WhA HHFT
] SETB% "L 25k (c TR RS
HARAY, F74BELET. HARATLET.
Fig.7

*1 SETBOMBTHIvIEN “Low” LAY t LLEFBT hiE OUT BEIEL £ T, (1s: Fig. 5 28)

*2 24 IRERBISRRER, SO0y 750 2% 4,190,000 /SR TT,
24 v RERRA [T(5)] ERRBEN [fosc(Hz)] DRAF,

= 22 o
GOXfoscxz = Tosc (4)

*¥3 A=Y v Uty MIOVWT BEBABOIZ Vv ) 2y bBLTHF- T L EL, RESETB= “Low” #D SETB= “Low” TRAIZ o+
WUty FEPYEHADTTERCLE Y,

*4 4 BIKDWT | BEERMOW 0/ NZABEF v 2V TELTRIRGETH, tBFZD20/NIENAESEBEFv2ULTELTH
WG TICHARBUELLET,
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AR IC/Standard ICs BU2305/BU2305F

@ [ %/ Application Example

Voo o- —0 OUTPUT
R, A1036
2k
R,
22k
I_é—l 7 I 6 | I 5 I
6,5 Voo ouT SETB  RESETB L o, | sETsw

05C1 0SC2  0SC3 GND l
1 2 3 4 ™
100kQ % M 220k$
i 8200pF
Fig.8
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JAH IC/Standard ICs

BU2305/BU2305F
——
® EFAIF LR/ Electrical Characteristic curves
Voo=3V 5000 V=3V
Ta=26'C Ta=25C
2000
M= i S 1000
AN N
=) RNEANEAN AN X
= : N » _— —
& LN QNANTIANTRN Rl BN NN EN A
N NN SSNORNNIN
NN 2 NANNR Y S
N fq\b 2\ 200 N ‘>‘ PN,
100k }4‘2?%?‘2?0 'ok\ 1N é’ th %A\K\ bh\
TN 100 BN N
=) TARTUN
[Nl | T I
0.1 10 10 0.1 10 10
fosc (kHz) fosc  (kHZ)
Fig.9 Ry RIREEEBIFE (RIREHK 1) Fig.10 R RIREEEIFE (RIEME 2)
1800 10-?
7
i
/
/
o0 v
:’Cj / 10 // /’/
© % 1400 : ~ a > -
< Frequency mode is 080—2/ < v —~
g / 8 / //{
a
‘ff 1200 /Jr‘requency mode is"0SC-1]
/ 10—
g r—,/-‘lr// 7
o0l — TN A
. Frequency mode is 0SG-2
Frequency mode is 0SC-1
10-¢
8007 2 1 5 6 1 2 3 4 5 6
Voo (V) Voo (V)
Fig11 RERRKM—EREE 54 Fig.12 HBER—RESM
1200 1800
1150 1600 \Inoga\l "]
y ;6\1 / B
o0
———_-__-
— / _o\ / N —\70;3\7—_
¥ 1100 NP 1400
s 2
z |
w / 2
3 1050 e g Yot
w —— & 1200
w
4
/ N | L — [ V=1V
1000 == 1000
950 .
0 20 40 0 800 0 20 40 60

TEMPERATURE (C)

Fig. 13 RIREEH—Btst (ER 1)

TEMPERATURE (°C)

Fig. 14 RIREAEH—BERSY (Ek2)
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JAR IC/Standard ICs

BU2305/BU2305F

_
300, 1000
\
, \\ V"°§6V
— 800 =
—
\ v°b§6V
2 A,
[
= 600
E
g 150 - —
2 < I Voo =5
Vop=56V 2 I .
8 400
100| 4
{
K4
5 200
Vop=3V
VDD—IV Voo=3Y
0 2 Vno=1v
20 70 50 60 00— 20 40 60
TEMPERATURE (°C) TEMPERATURE ( C)
Fig.15 HBERBAEIHE (E8&1) Fig.16 HET R RENSME (M35 2)
12
6.
10 - 50 Vop=6V]
] ]
g 40 Vop =5V
< ~ - C
E Vop=25V 2 / — -
FE = 30 =
- A/ Vo4V
T
Voo=2V 20 e |
/—' / Vop=3V
2 10
IV vooev
o
0 1 2 3 0 2 3 4 5 6 7
Vaur (V)

Vour (V)
Fig.17 WABE—HHTHEY (EE1)

Voo =3V

\

(=) e (A)
L

Vop =25

2 \\
e =2v
v.,(,=1.ov| \
% 1 2 3 4
Vin (V)
Fig.19 RESETB, SETBF /L7 v THEHisEMH
(ReiRERE 1)

Fig.18 HABE—HHEHRIFE (& 2)

25
Vopp =6V

™~

LD

Voo =5V \

(=) he (2 A)
>

Voo =4V \ \\

51 Vpp=3V
N
% 2 3 4 5 6 7
V!N (V)
Fig.19 RESETB, SETB&F /L7 v THEHIEMH
(RiREIE 2)

179



LA IC/Standard ICs

BA225F/BA226F
| {R=7 ¥ /Maintenance Type\ CR 441~
E"\:Z:ZE;I= BA225/BA235 CR Timer
BA226F ‘Bazz6/Ba236

BA225F/BA226 (BA225/BA235/BA226BA236) 13, H &
TRODVEV(0.75mA Typ )L L/-E/ ZIF 2 @K%
MBLEE/US 97 ICTT, 2132 TR, st
HEREDL FoHicd T, Y1 70BH SHAROE
BTHEBRICRET 2N TEET,

BA225, BA225F RUFBA23513, L EWI v I hUH %
17058, MYHADDHAERYF G &V, PO
T EATERAIEE, FEEE, 7OV EREBL EIC
FRATETVET, &b, ATWIy Y UHEZITEL
T, BA226, BA226F RU'BA236 bAEL THW (T,

The BA225F/BA226 (BA225/BA235/BA226/BA236) are
monolithic ICs consisting of two independent monost-

able multivibrators fabricated on the same cilicon chip.

These circuits are designed to dissipate very small
(0.75mA, typical) current. Available BA226, BA226F and
BA236 for a falling edge trigger type.

(X573
1) Ty Y hYH 217 (BA225/BA235 L LN Iy T b
U#Ha47, BA226/BA236 . L THWIv I bIH4
17D, AHWSEBRELVEELEV,
2) FaFPhE4TDED, F4L121THPBRTE B,
3) ST BB D BN,
4) HEBERD 1 BIEEEY 0.75mAE D BV,
5) HHHigh LowDEIRERICENF LV /-, TRBO
REDEHTH B,
6) By FEREEEEH4.0V~16VEAL,
7) BA235,BA23613, SRFECEEZMIFICL TVWB LY, ¥
BAGERbTE 3,
B ANCERFT VS ZINH B0, /1 XITHE,
® Features
1) Triggers on the edge of the input signal(BA225/
BA235 : Trigger on the rising edge, BA226/BA236 :

Trigger on the falling edge), ellmmatung the need for
a differentiation circuit.

2) Houses two indepent one-shots, enabling the con-
figuration of a delay timer using a package.

3) Small number of external components.

4) Low power consumption (0.75mA/circuit).

5) No difference in current between high' and low output
conditions, thus simplifying power supply design.

6) Wide supp"ly voltage range (4.0V~16V).

7) The BA235/BA236 pin arrangement is symmetrical to
enable reverse insertion.

8) Input having hysteresis, it has resistivity for noise.

® 4 i5<t:% X, Dimensions (Unit : mm)

BA225/BA226
83203
&0 8 7 6 5
\ e I o O e s | .
D ¥
[ ) -y -y - ©
12 3 4

6.8+0.5
3.240.2 3.6%0.3
(=3
o
1+ 2.6%0.
id
ool
o
I+
o
>
T
e
:3; 1
@

7.62%0.3
BA235/BA236
22 0+g,2 2 8+0I
2.0 R1.0 1.0
o I
w [+
S|=
Hoy
sl M0 8] 9
I.O T
Gt = l
o ¥
"’ L2.5420.2 l“T 0.65 5“5
4 #0.85
! 20.3240.3 = k1.25 |

|ﬂID:DD]JDIDIDJﬂ3!IJI}EDD:D]

BA225F/BA226F

Y-

O’ i

—A i
'H"O.’iMu\ T

0.2+0.1

o i

FaL124%

EJ2IF @FIC, VIRV ZOCEE/ TILF & LTRE)
JILAREREE

@ Applications
Delay timers

Mono/Multi (Especially for VTR)
Pulse generators
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JLH IC/Standard ICs BA225F/BA226F

® JOv Y44 7P%S5.L,/Block Diagram .

BA225/BA225F BA235/BA236
BA226/BA226F
\_/ /
ouTi[1 —— E Vee T T
0
cri[2 —{cR — 7] out2 ° o T °
T ’ Veo “ W GTD I/ —l Vee
TRIGGER[ 3 —— CR— 6 | CR2 0T & B T 5 19 OT T[] [o]
Q - ~ ot (=) N o N Q
GND| 4 L———E TRIGGER2 g 'é 5 g 5 g s § g
E 2
® HE3HRKER ~Absolute Maximum Ratings (Ta=25C)
Parameter Symbol Limits Unit
TREE “Vee 16 v
BRAEEES Pa 450 * mw
B ERAEH Topr —20~75
RIFREHE Tstg —55~125 C
*Ta=25CLLE CHEMAT 3881, 1CIKDE4.5mWER L 3
o E5 1454/ Electrical Characteristics (Ta=25C)

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit
BFEREEEE Vce 40 50 16.0 v — Fig.7
RIESHEHR la - 15 30 mA - Fig7
213 TRE TERR - 1 10 % R=100kQ C=0.1uF*" Fig.7
24 3T BREER Tps - 05 3.0 % 5V—16V Fig.7
24 3LV BETHE ToT - 200 - ppm/C — Fig.7

NIHBE vr 10 20 30 v *2 Fig.7
BA236 0.7 16 25

e || 0 [ | e [yoammems

O—LALHAEE VoL - 05 10 v Isink = 5MA Fig.7

N LANLHABE VoH 30 40 - v Isource = 5mA Fig.7

#1733y FEK T=05CR
*2 AHEZXF Y Y RfHE& (EXF Y Y X8=200~600mV )
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LM 1C/Standard ICs BA225F/BA226F

o EXHYiS14his /Electrical Characteristic Curves

Vee=5Y
3.2
34 s
< g 2s
Ked z .
8
bt 8
724
=3 i 2
£ & 2.0
= i High —| g
: 2 . g 16 4
g
é L1 Hhlow 3;: L /
]
& /?’ 3
31 /! *8
[ o
/ 0
0 0 4 8 12 16 20
0 ‘ 8 12 16 B SOURCE CURRENT:Isource (mA)
SUPPLY VOLTAGE :Vec (V)
. _ : . 7 £y
Fig1l EESHER—-TRBEN Fig2 HAEE GRIZ 1 A 43
2.0 [T
] C=0.01 #F
/ Voo=5V — R=100k0
=
s & 1.010
é /
u 1.005
8 4 g
g g
g 1.0 2 1.000 -
= w
s
"§_' = 0.995
< >
o a [
£ do
& 8
0.985
0.980
0 0
0 4 8 12 16 20 . 0 4 8 12 16 20
SINK CURRENT: lsik (mA) SOPPLY VOLTAGE : Vec (V)
Fig3 HiHBIE (GRI2 0 ) 1514 Figd WEET R
. L vl
Ve =5V 10 : = E
©=0.01 uF T ESEi
1o R=100kQ F -+ oA
1.015 [ ) 4
~ 1.0 bomte -
= 1.010 ¥ E + "E =
g e S :
Y 1.008 ] u ~ o S/ B
< — 2 Il e p )
Z 1.000 Eoat . \éézz‘ all |
: —T g
Y o995 g
z
T 0.9% )
3
o H
o tH
0.985
0.980 .
0.001F il
—25 0 25 50 75 10 100
AMBIENT TEMPERATURE :Ta (C) TIMING PERIOD: T (ms)
Fig5s R —EBRERRE Fig6 7223w MR
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AR IC/Standard ICs

BA225F/BA226F
©® AI5E @R, Test Circuit
St
OFF Vee
A N l
~ ON
%Vcc
Sz BA225
oty BAzzer o
@b B CR GND .
o 100k hoss B5mA 5mA
= :]E” tL A
0.1#FT
Fig.7
©® S{F (I B DEREA
(1) 243> F >4 (2pinKkr6pin) LET,

7oy ay MERERET S 0NDF Y T,GNDIC
HELETI000pFLl EDEE HBH LET T2 ay
FERAE, T=1/2C- RTRELE T,

(2) 2 1 3 > J## (2pin R UF6pin)

7 Y3y FEBERET S -ODEMT, BRES 1>
EEsh, COEREALTRIILTALTOYHPRE
AhET, 213 THRAOMEIL, 10kQ~1MQ & BEI®

® A LDEE

(1) (EFAEE#E

R (EHEEEME I, 4.0~16VTT,
3OVLITFCOZ@EATIE,26VIRITAA MY HIES LR
—E—-RPHHENBIEPHBNET,

@QADMIFH

ABDRYHDRYH LA, 20VET,
10VEIF%0—",30VLIEP NI LW ET, ALY,
FTFY &, 10ms/VEITD b U HIES & ZFERAC LSV,
(3) BEBREC - R

243250 FLHICIB1000FLEDEE, 213>
FEROMEICRI10kQIEIMOT & 580 LE T,

(3) |E > 7> ¥ (8pin)

ICHERHFIC0.02uFNDI> 7> # #GNDEDRICEA
LTLEEW, BRI DI E-4LANPEL RSB
EICEBRBIEERLELET,

(4) &7 (1pin KU 7pin)

BRI, RABRRURHEREHIC, SmAE TRh %
T

ICABOMERERE 21 I THMEDETRET S
TEHNC - RpiniZBEY ETH, 2143 JiERESKQL
TiLT3E, COBEHN AL v 3L KEMRE (0.4XVee )
(ELTENEEBIELET, /2, 21 I THRENS
{LEBAICI,C- RpinICEESFEYN £TDT, BEH
BEC N ET, 213 THEME2MQLIEILT S &,
ICREBD I /L — 2 EBETHEN TELELSL LT,
ByEESLT DRIEEML B T,

(4)BA225/BA226(BA225F/BA226F) & BA235/BA236 ({&
TRiE) ETR, BHERSSLURTEBIREVET,
ZHEAICBLTIRIFREE W,
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J1A IC/Standard ICs

BA225F/BA226F

® J.‘EFE@I‘/AppIication Example
ICRBEBOGIEFig8ICRL, ZTOHEKEHEZIILYT
Fr—bEFIGIUIRLELE, PUHESHFEMENT
Whwe g, HARA—"OREICHY, 21373
FoHiE, MEShIREICE->TVWET, NUHEEE
EIda&icdy, 2OIEN Ty TICEY, WOl
NATER ST, B1ILTACTFUHRREERBLE
¥

IDEAILTALFoHOREREIRL, AMFUIDOE13
CUERRU A4 T FUOYOBERTRESLE
To REEEN04XVect HE Lo EZIC, ICHSR
D7y TIAy Ty FER, HAFNI"DS
‘B="ANETLET, A, 213> FaCF o4
WEL, ROBECHAET,

Vee

Vee=5V
R< 100k
ouT2 0.1uF

0.02uF c I
l 8 71 60 7 s

Vee I
CR
(o]
M. M2 T
> BA225
BA226
M.M1 BA225F
26F
o] R T1BA226
[ GND
1T 2 3 4
ouT1 i
0.1F
1ogm l o -
Vee
Fig.8

s}
FYHAA Ty hUH

I
Y

I
=

| [
0.4Vee
[ |
/| /]
CR#F + ~
| e —|
P T [
Hoh
723y AR T=0.5CR
Fig9 EABESSIILIFv— b
GLEWI v RUH)
b
bUHAD lfl/x‘_:&)'h')ﬁ H U
| | | |
0.4V e
| | [ | Delbil
4 ]
CR%.?_ 1 1 1 1
A
PT | I [
W h

7r>ay AM=0.5CR

Fig10 EABESIILTFv— b
GLFWIvY bIH)

OMNTUIyIrYH :
AFNITyIMHL214TDICE LT, BA226, BA226F
RUBA2BERBELTWVWET,

BA226() /-y /r — < DIP 8pin

BA226F()/ ¥+ /- — </ MF 8pin

BA236( /%y & — < SIP 9pin

MTFTHIvI M) A1 TDICORKER, g, #dHX

TR, TR, ABEE, S8, EHLEOEE
RUISHABIE, SENIT v I PUHE1TDICERLT
7o

B8, UTHI I MY HEITOICOEKEES 1 3
>TFv— b EFGINTRLET,
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JAR IC/Standard ICs

BB

BU74HC . /-0

BU74HCY U — X3, EEE, EHEFHCMOS ICTA
B74LS Y ) — X LRI Ut FECE, MEEERH > TVET,
BFEREEHEAH L, AHTIHCY Y — X EBRMHY
Ht), BEREBENFSVOIHEIZ, LS-TTLICE BEiREE T
BIENTEET,

Wy hr—=Ji, BENEDIPZLTDER, MF(3Z75
YR E2ATHRELTVET,

o5&

N EEBENTH S,

2) HFERBEHF2~6VEILL,

Y ANILE—FLADBF,
HBET7TITHD,
5)LS-TTL1IOAh t BiEERE# TE 3,
6) SETH 3,

@ #34 B AEH /Absolute Maximum Ratings (Ta=25C)

The BU74HC series consists of low-voltage, low-power
consumption CMOS IC provided with the same pin layout
and functions as those of the general-purpose 74LS
series.

The voltage range of the operating power supply is so
wide as compatible to the general-purpose 74HC series.
With a supply voltage of 5V, LS-TTL IC can be directly
energized. Available packages include the standard DIP
type and the MF (mini flat) type.

@ Features

1) Low power consumption

2) As wide operating power supply voltage as 2V~6V.
3) High input impedance

4) High fan out

5) LS-TTL10 inputs can be directly energized.

6) High rate

Parameter Symbol Limits Unit
THREE Vee —0.5~7.0
ANEE Vin 0.5~Vce+0.5
HOHERE Vout —0.5~Vcct05
ANRES 1A - FER 1K +20 mA
HOFES 14— FER Je'S *20 mA
+25(/ —<0)
HHER lout 350597 7) mA
+50 (/ —< L)
HBRER lcc 700597 7) mA
BEdE Pd 450 * mw
BREEE#HA Tstg —65~150
1) — FiR& (10sec) TL 300
* Ta=25CLIECHEAT2B8,1TICDE45mW 2RL 5
©® #:2K1{E % ~Recommended Operating Conditions (Ta=257C)
Parameter Symbol Limits Unit Conditions
EREX Vce 2.0~6.0 v -
AHNERE ViN, Vout 0~Vce v -
BERERE Topr —40~85 C -
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JLHA IC/Standard ICs HE AR

© ET VIS4 ihEs /Electrical Characteristics

80 T T T 80 T T T
J—2NS1T Ve 2 tve
70 70
< —
<
£ e E 60
o -
- M~ 2 Vee=6.0V ,
£ 50 £ 50
u Vee=6.0V I
o
3w N s 4 /
- o
2 3 Vee=4.5V _I\ 5 Voc=4.5V
5 S y/
3 3 //
fI 2 :_J 20 //7
10
Vee=2.0V 10 Vee=2.0V
%7 2 3 4 5 7 8 % 1T 2 3 4 5 6 7 8
“H” OUTPUT VOLTAGE : Vou (V) “L"OUTPUT VOLTAGE: VoL (V)
Fig.1 HHHFHR—HHHEERMN Fig.2 LHhEH—LHEHEEMNS
8 T T T . 1G
BU74HC74 SETAH : BU74HC74 CL=50pF 3
7 | A |
Vee=6.
s 6 cc=6.0V ~ 100M
~ X
z =
=5 Veo=4.5V 2
w >
(<] (<]
S 4 Z 1om e
p} =3 7
g g i
e L 7
% 2 Vee=2.0V § ™
o E)J :
I
1
100k
% 1.0 2.0 3.0 4.0 e 20 3.0 4.0 50 6.0 7.0 8.0
INPUT VOLTAGE : Vin (V) SUPPLY VOLTAGE : Vec (V)
Fig.3 HHBE—AHEEHM Fig.4 J|XA70v7BAEE—SRBESY
10000 - 10000
BU74HC74 CL=50pF ——BU74HC74 Ci=50pF ]
. e R Eee ey 1000
o w
'ﬁ’ 100 — 2 100
= f\ : A
5 \\ 3’ \\
« N u N
\ .
10 10 == =
'0 75 2.0 3.0 4.0 50 6.0 7.0 8.0 1070 2.0 3.0 4.0 5.0 6.0 7.0 8.0
SUPPLY VOLTAGE : Ve (V) SUPPLY VOLTAGE : Vce (V)
Fig.5 i FWeE—EREEFM - Fig.6 I THEM—EREESE
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;AH IC/Standard ICs L BB

10000 = = 10000
BU74HC74 Cu=50pF BU74HC74 CL=50pF J
e )
2 ] £
z H
£ 1000 ZZEL g = 1000 i T
= _—— = = —
= ]
w E ‘g & \
25 £3 \
55 \ .
Z @ 100 Sy 100 —xr —
4> 'S it
ol oy (=] =\
oJ AN
zx ~ 32 P
22 = =] o~ —
g2 ] 2T —
< ) [CRe]
e = g0 e m——
g% g8 c
o ax M
(o]
1 1 S
0 1.0 20 3.0 4.0 50 6.0 7.0 8.0 0 1.0 2.0 3.0 40 5.0 6.0 7.0 8.0 [m]
SUPPLY VOLTAGE : Vcc (V) SUPPLY VOLTAGE : Vcc (V) ‘/j
. - . . _ . 7
Fig.7 L to H{Z#EMRM—BREEM4E Fig.8 H to L {x#EsErsfl— BB BENE B
U
7
4
H
¢
v
1000 e 1000 Y
BU74HCT74 — - BU74HC741 | .
— =z
V1
2 100 £, 100 , {
< Z < ~
s 17 V. =
5 Vee=2.0 od g Vee=2.0v2
- M o4 = /)
7] % i 4 7 74
T MY Veec=6.0V I 7
10 e A E 10 / 1 Vee=6.,0V
7 .
Ve _4.5\/// Vec=4.5V
A s,
7 7
1 1
0 100 000 1 10 100 000
LOAD CAPACITANCE : Cu (pF) LOAD CAPACITANCE : Cu (pF®
Fig.9 i FvM—AamaRsY Fig10 T4 KE—amaRiFE
1000 1000
BU74HC74 { BU74HC7
K —
~ o
x <
a =)
s iy £ c=2.0V_A
NE 100 ”cc—A.’l/ p5 100
YE i ! wi
Fe et i »g-'é 4.5
L cc=4.
3 g Voo=4.5V 1 >0 =
] T <u
a3 L i =8
23 T Vee=6.0v g-’ beet—1TTT| Vec=6.0
ET 10 8% 10
s & =
a g S
Sz 4
TS % z
al 4]
o
! 1
1 10 100 1000 1 0 100 1000
LOAD CAPACITANCE : Cu (pF) LOAD CAPACITANCE : Cu (pF)
Fig11 L to HIE#OEEME—amE RIS Fig.12 H to LIz —ARERIFHE
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JAH IC/Standard ICs

BU74HC00/BU74HCOOF

BU74HCO0O

27w F 2 A7 NAND 4 — }

BU74HCOOF Quad 2-Input NAND Gate

BU74HCO00, BU74HCOOF i3, 2 A HIEZHIE NAND 4 —
bTT, A
1FyTCAEBREARABELTWET, EEYUIF -
CMOS IC TRA74LS Y —X R UHFER, H#ict
HboTWVWET,

¥/, BFEEREEREBAILL, ABAT4HC Y U-XL
ERMrsy), EBREED 5VOHEIE, LS-TTLIC & E
EEHET AL TEET,

Nyhr—Tik, ERHLE DIP 21 TOIEN, MF (327
Sybh) BATHABELTVET,

BU74HC00/BU74HCOOF are 2-input positive logic
NAND gates.

o ik

NEHEBEENTH D,

2) BFEREEN 2 ~6VEILL,

Y ANAI L E-F L APE,
NFT 7 TINTHB,
5)LS-TTLIOA /) ¢ EHEEREI T E 5,
6)EHETH D,

'@ Features

1) Low consumption power.

2) Operation power supply voltage is as wide as 2-6V.
3) High input impedance.

4) High fan out.

5) 10LS-TTL inputs can be directly driven.

6) High processing rate.

©® 44#551 %=,/ Dimensions (Unit : mm)

BUC74HCOO0
19.4+03

1)

1312 111

R12 i T o O e T o O e

8
2

76+03.

74+05
32402 42403
34+
e
N
-
7

S
1
"1 L osasos | 05%0] 03%0:
o 88206
BU74HCOOF
87403

e

14131211109 8

e

1234667

3

6.2+
44102

1.5+0.1

= M o —— L
g’:——l—l— Al osmin, =%gl

S 127402  04z01

® J0v 744755 L,/Block Diagram

Al E u E Vee
B E@ 13 B4
Y1 E 5@ Aq

Mo T v
B2 Eiﬁ 1] 55
e bﬂj

oo [7] 5]vs
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AR IC/Standard ICs BU74HC00/BU74HCOOF

©® 3B ATER./ Absolute Maximum Ratings (Ta=25°C)

Parameter Symbol Limits Unit
TREE Vee —05~7.0 %
ANEE Vin —0.5~Vcc+0.5 \'
HAOEE VouTt —0.5~Vcc+0.5 \ A
CANRES 1 * - FBR Ik +20 mA ;1
HAFEF 14— NEBR lok +20 mA
HAER louT +25 mA
HEETR lcc +50 mA c
FAEL Pa 450*% mw M
RFBEEE Tstg —65~150 g
Y — KiRHE (10sec) T 300 S g
*Ta=25CLLE TRAT B8R, 1°CIKDX45mMWERLS Z
U
©® #3EEN{F% Recommended Operating Conditions (Ta=25°C) Z
Parameter Symbol Limits Unit Conditions g
TEEE Voo 20~60 | Vv Z 'If
ABHEE Vin, VouT 0~Vce Y, — =z
BHERESEHE Topr —40~85 C —
vres | e [ -] -

® BRIVHFE/Electrical Characteristics
B4/ DC Electrical Characteristics (Ta=257C)

Conditions
Parameter Symbol Min. Typ. | Max. Unit
Vee (V) Vin (V)
) 150 — - 20 _ Voutr=0.1V or Vcc
NTLANIWAHEE ViH 3.15 - - % 45 — —0.1v
‘ 420 - - 6.0 - Hout! =20.A
_ - 03 20 _ VouTt=0.1V or Voe
O—L~ANWAHEE ViL — - 0.9 % 45 - -0V
_ — 12 6.0 — [out | =204A
1.9 - - 2.0
44 - - 45 Vin loH=—20xA
N LARIVHAER Vo 5.9 - - v 6.0 or
418 - - 45 Vi loH=—4mA
5.68 — - 6.0 loH=—5.2mA
- - 0.1 20 '
- - ; 45 loL=20uA
01 Vi oL=20u
O—-LAMHHERE VoL - - 0.1 v 6.0 or
- — 0.32 45 Vi | oi=4mA
- - 0.32 6.0 loL=5.2mA
AHEF Iin - - +0.1 A 6.0 Vg or -
HBRET Icc - - 2 uA 6.0 GND louT=0xA
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JLA IC/Standard ICs BU74HC00/BU74HCOOF

AAq v F > ¥4/ Switching Characteristics (Ta=25°C, CL=50pF, t=t=6ns)

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit
Vee (V)

- 38 . - 2.0 ;

ML E 1) R trLH - 8 - ns 45 - Fig. 1
- 6 - 6.0
- 38 - 2.0

H A3 F ¢ RS tTHL - 8 - ns 45 - Fig. 1
- 6 - 6.0
- 45 - 2.0

BB tPLH - 9 - ns 45 - : Fig. 1

tPHL

- 8 - 6.0

AhRE CiN = 5 - pF - - -

LA E Cep - 60 - pF - - -

90%

INPUT “50;
10% (¥
Device | Output
‘#‘::t' LCL OUTPUT
Fig. 1(a) 24 v F> 7HMREBE Fig. 1(b) R4 v F> FHEERE &Y
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JAR IC/Standard ICs

BU74HC02/BU74HCO2F

BU74HCO2
BU74HCO2F

BU74HC02, BU74HCO2F i, 2 AHIEsE NOR 4 — b
<75

1FyFICAAREABLTVET, SEVIALF—
CMOSIC TR 74LS ¥ ) — X LR LR FEIE, HEE%
HboTWVET,

%7, BEEREEHEHNSLLC, AB74HC V- &
B Hy), BEEES 5V DBEIE, LS-TTLIC £ &
RPEHT S ENTEET,

ISy =Tk, BERL DIP 24 T7OED, MF (327
Sy b)) 24 THEBELTVET,

BU74HC02/BU74HCO2F are 2-input positive logic
NOR gates. :

® Hi&k

NVEHBEEBNTH S,

2) BEEBEEN 2 ~6VELL,
NANT L E=FLZADHF,
HNETFLTINTH B,
5)LS-TTLIOAHh 2 E#ZERE TZ 5,
6)ERTH B,

@ Features

1) Low consumption power.

2) Operation power supply voltage is as wide as 2-6V.
3) High input impedance.

4) High fan out.

5) 10LS-TTL inputs can be directly driven.

6) High processing rate.

27y F2AANORS—}
Quad 2-Input NOR Gate

©® #35~1:E B/ Dimensions (Unit : mm)

BU74HCO02
19.4+03
]_’3_‘1 1110 9 8
0
| S Sy Sy A gy N gy | ©
m 9 123456867 7.6+03
= o
T S
ST ST 1+ B ——
+ b+ <
§ S ® oA
o 3x0.
o 0.
(43. 1 L 254403 5401
m
88+ 06
15.24+0.3
BU74HCO2F

8.7+03

14131211109 8

62403
44402

9 bt
g 3

ou-—O.SMin. %g

15401

S 127+02 04+£0.1

® JOv 744747 .L,/Block Diagram.

v ~ ) Voo
EN-
vo[@] 1) A
AZE@ 10] Y3
e &3

GND[7]

ROHNM 191

N—CUOIS~NCONc\V:ON0ZO - |



AR IC_/ Standard ICs BU74H002/ BU74HCO2F
@ 34§ KE &,/ Absolute Maximum Ratings (Ta=25°C)
Parameter Symbol Limits Unit
TREE Vee —0.5~7.0 ' v
ANEE ViN —0.5~Vcc+0.5 \'
HhEE Vourt —0.5~Vcc+05 "
ANRES 14— RER Ik - %20 mA
HATFES 14— FER lok - +20 mA
HhER lout +25 mA
HEER lcc +50 mA
BRSPS ~ Py 450* mw
RFEEEE Tstg —65~150
Y — KiREE (10sec) To 300
*Ta=25CLIETRAT 2BER, 1CKD E45mWEBL 3
© #:3RE){E% 4 Recommended Operating Conditions (Ta=25°C)
Parameter Symbol Limits Unit Conditions
BREE Vee 20~6.0 \" -
AHHEE Vin, Vout 0~Vce v -
EFREEHE Topr —40~85 c -
STk
AT 0 | w |-
© ER 514/ Electrical Characteristics
& 7t4%1%./DC Electrical Characteristics (Ta=25°C)
Parameter Symbol Min. Typ. Max. Unit Condttions
Vee (V) ViN (V)
180 _ _ ’ 20 - Vour=0.1V or Ve
NTULNIVAHEE ViH 315 - - v 45 - —0.V ’
4.90 _ _ I 60 _ | lout | =204A
_ - 03 20 - Vour=0.V or Vce
O—LUANIWAHEE ViL - — 0.9 \ 4.5 - —0.1V
_ _ 12 60 — I'lout | =204A
19 - - 20
4.4 - - 45 Vi lon=—20xA
NAUNIVHAEE. Vo 59 - - v 60 or
418 - - 45 Vi loH=—4mA
5.68 - - 6.0 loH=—5.2mA
- - 0.1 20
- - 01 45 Vin loL=204A
O—-LANVHAEE Vo - - 0.1 v 60 or
- - 0.32 45 Vie loL=4mA
- - 0.32 6.0 loL=5.2mA
ANBR I — - +041 kA 60 Ve or -
HEBER e - - 1 uA 6.0 GND lout=04A
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SR IC/Standard ICs BU74HC02/BU74HCO02F

® X1 v F> U454/ Switching Characteristics (Ta=25°C, CL=50pF, t;=t}=6ns)

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit
Vee (V)
- 38 - 20
WAL E )RR tTLn - 8 - ns 45 — Fig. 1
- 6 - 6.0
- 38 - 20
HAILT ) B tTHL - 8 - ns 45 - Fig. 1
- 6 - 6.0
- 45 - 20
(SRR tPLH - 9 - ns 45 - Fig. 1
teHL
- 8 - 6.0
ANBE Cin - 5 — pF — — -
ZEABEE Cpp - 20 — pF — - —
- Device | Output
Under c
Test J; L
Fig. 1(a) XA v F > JISMAERBRE Fig. 1(b) XA v F> 7 BHEREKR

RONM | 193

N=—C\VOISNCOI:\ONO0ZO - B>



AR 1C/Standard ICs BU74HC08/BU74HCO8F

BU74HCO8 777 F2AHAND #—}
BU74HCOSF Quad 2-Input AND Gate

©® 54H5<1i%R /Dimensions (Unit : mm)

B .
BU74HC08, BU74HCOSF (3, 2 A IEZIE AND 7 — b BU74HCO8
T, 194403
1Fy 7IC4AERERABLTVET, SEVVIZS - 1213121110 © 8
CMOS IC TRE 74LS 2 U — X £R LR FECE, #EE% RI1Z_ | SSSs= b
boTVET, % O 15
$#, BESEBETHRANLC, AM74HC ¥ U —XE o § 1238587 76+03
E@tn s, TEBEN 5V OHEIE, LS-TTLIC 2E o 8 .
8l ¥ 1 1 = .
BRBTSIENTEET, A < j\,
. ; s - S A
ISy =i, BENE DIP 24 7DIEHP, MF (327 ™ 3——_»_1*2;5%0‘3 05401 53x0
Sybh) g1THABLTVET, ® '
88+ 06
1524+03
BU74HC08/BU74HCO8F are 2-input positive logic AND BU74HCOSF 87+03
gates.
14131211109 8
HHAAHAHA
3l 3
o H5R z :rr| o
NEHEBENTH S, °| “rreE
1234567

2) BEERTEN 2 ~6VEIRLY,

S)ijj'fft—ﬁz‘Zﬁ‘:%L\o EI__EE%: §{:f%=\%%
AEI7>TIRTHS. , -l g Al Jloamn '8
5) LS-TTL10A % EIZBREN T & 2, © 127402 0401
6)EETH 5,

® 7Oy %4 7% L/Block Diagram
©® Features
1) Low consumption power.

2) Operation power supply voltage is as wide as 2-6v. a0

-/
E Vee
3) High input impedance.
4) High fan out. 81 2] BE]
5) 10LS-TTL inputs can be directly driven.
v1 3] 12 A
]

6) High processing rate.

a2 [] 7] v
B2 Eib MES
v: [§] 5] A

ano[7] 5] v
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;A IC/Standard ICs BU74HC08/BU74HCO8F
® 3B ATEH /Absolute Maximum Ratings (Ta=25°C)
Parameter - Symbol Limits Unit
EREE Vece —05~70 Vv
ANEE ViN —0.5~Vcc+05 v
HAEE Vour —0.5~Vgc+05 \Y
ANRES1F - NER Ik +20 mA
HHFTEZ 14— RER lok +20 mA
HATH lout +25 mA
HEET lcc +50 mA
B2 EES Py 450* mw
RIFRE Tstg —65~150 c
Y — MR (10sec) TL 300
*Ta=25CLL L TEMAT 31881, 1TICOEA5MWERLS
©® HEE){FE ./ Recommended Operating Conditions (Ta=25°C)
Parameter Symbol Limits Unit Conditions
BREE Vce 20~6.0 \ -
AHNEE ViN, Vout 0~Vce v -
ENERAETEE Topr —40~85 T -
ig;i :j :Z;:: o 0~500 ns -
® EXAHF1EElectrical Characteristics
E 744 /DC Electrical Characteristics (Ta=25C)
Parameter Symbol Min. Typ. Max. Unit Conditions
Vee (V) Vin (V)
1.50 _ ~ 20 — Voutr=0.1V or Vcc
N LNILAHERE ViH 315 - - v 45 - —01V
4.20 _ _ 6.0 _ ['lout [=204A
- - 03 20 - Vour=0.1V or Ve
A—LANIVAHBE ViL - - 0.9 v 45 - -0V
_ _ 12 6.0 _ [ lout| =204 A
19 - - 2.0
44 - - 4.5 Vi lon=—20xA
N LRIVHABE VoH 5.9 - - v 6.0 or
418 - - 45 Vie loH=—4mA
5.68 - - 6.0 lon=—5.2mA
- - 01 20
= - 0.1 4.5 Vi loL=20uA
A-LNWVHABE | voL - - 0.1 v 6.0 or .
- -~ 0.32 45 Vi loL=4mA
- - 0.32 6.0 loL=5.2mA
ANBTR IN - - +041 uA 6.0 Vee or -
HRETR lec ~ — 1 Py 6.0 GND | 1our=0puA
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;AR IC/Standard ICs | , BU74HC08/BU74HCO8F

A4 v F4 > 45t/ Switching Characteristics(Ta=257C, C, =50pF, INPUT; t;=t;=6ns)

Parameter Symbol Min. Typ. Max. Unit Conditions 'Test Circuit
Vee (V)

- 38 - 2.0

HNILE Y B | - 8 - ns 45 - Fig. 1
- | s - 6.0
- - 38 = 2.0

LT V) B5RE tTHL - 8 - ns 45 - Fig. 1
- 6 - 6.0
- 60 - 2.0

(R i - 12 - ns 45 - Fig. 1

tPHL

- 10 - 6.0

ANBE Cin - 5 - pF - - -

EMAREE Crp - 38 - pF - - -

VCC
INPUT 50
Device | Output GND
Under ] c ton
Test t ., Vou
;I/; OUTPUT 40,
Vo
Fig. 1(a) 24 v F> J45HEREES Fig. 1(b) R A v F > J45MERIE KR
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JAH IC/Standard ICs

BU74HC14/BU74HC14F

BU74HC14
BU74HC14F

Ny ZRAaiy b MPYHSL =%
Hex Schmitt Trigger Inverter

® 5441/ Dimensions (Unit : mm)

BU74HC14, BU74HC14F I3, Y23y bHA 2 /N—4 BU74HC14
— 19.4+03
1FyFIC6EAREABLTVET, SE YIS -+ 14131211109 8
CMOS IC TRA 74LS ¥ — X EF U TEE, Mact R—‘—z\% ol I8
HoTWVET, e S
FTRTDADBERT UL REH>TVB 1D, BEPH % % 12384567 § 76403
E20-7E b OESKVOBHMICISATEEY, gl ¥+ SV — .
£, BEBRBERANE S, AA 74HC ¥ ) — X & g[N;— 2 il WY
BN HY), BEEEH 5V DB, LS-TTLIC #E ﬁ"“:_pz,mo.s 0501 o=
BT 5 LN TEET, K Lmj
Ny —Jit, BEME DIP 21 7DEP, MF (327 Bu7aHClaE Ot
Sy k) BATEEELTVET, [__glz&.
. 1413121110 9 8
BU74HC14/BU74HC14F are Schmitt trigger inverters. o g ERLEHS
8 3 lo
HEEHHEH
o %R 1234567
VEAREHTH B, N = I S =W
2) BB FBE S 2 ~6VERLY, & %ﬁu* A Josmn :%‘é
AN e o RHE 3 127£02  04+01
HETF7>TILTHB,
5) LS-TTL1OAH £ EESREH T E 3, ® 7Oy Y447 7% 7 .L/Block Diagram
6) ZETH B,
/
©® Features Al 14| Ve
1) Low consumption power. ?
2) Operation power pupply voltage is as wide as 2-6V. i E ‘5 13]Ae
3 i s e oy O
5) 10LS-TTL inputs can be directly driven. YzE {:‘E A,
6) High processing rate.
AsE 10(Ys
Y,EY 9 |A
GND | 7 : i 8lY.
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AR IC/Standard ICs BU74HC14/BU74HC14F
©® X B KTE ./ Absolute Maximum Ratings (Ta=25°C)
Parameter Symbol Limits Unit
TREE Vee —05~7.0 v
ANBE Vin —05~Vcc+0.5 v
HAEE Vour —0.5~Vcct05 v
ANRES 14— FER lik +20 mA
HHFES 14— FER lok +20 mA
HAER louT +25 mA
HEER lcc +50 mA
Haiak Pqg 450* mw
RIFRE G Tstg —65~150 T
1) — KB (10sec) T 300 c
*Ta=25CLLETHAT 31881, 1CIKDE45mMWERLS
® HE3EEY{ESR M /Recommended Operating Conditions (Ta=25°C)
Parameter Symbol Limits Unit Conditions
BREE Vce 20~6.0 v —
AHHNEE ViN, VouT 0~Vce v -
EIFREHR Topr —40~85 c —
® B K4/ Electrical Characteristics
74514/ DC Electrical Characteristics (Ta=25C)
Parameter Symbol Min. Typ. Max Unit Conditions
Vee (V) Vin (V)
1.50 — — 20 _ Vout=0.1V or Ve
N LANIADEE ViH 315 - - \' 45 - -0V
420 ~ - 60 - Hour | =204A
~ _ _ 03 20 ' Vour=0.1V or Voo
O—LAWANEE Vi - - 0.9 Y 45 - —0.4V
_ _ 12 60 _ I lout | =20uA
0.2 05 1.0 2.0
EZXF)RAEBE VH 0.4 0.9 14 \ 4.5 - -
0.6 10 1.7 6.0
1.9 - - 20
4.4 - - 45 Vil lon=—20uA
N LNIVHDEE VoH 5.9 - - v 6.0 or
4.18 - - 45 Vi loH= —4mA
5.68 - - 6.0 loH=—5.2mA
- - 04 20 ‘
- - 0.1 45 Vi loL=20uA
A—LANXIHAEE VoL - - 01 % 6.0 or
- - 0.32 45 W loL=4mA
- - 0.32 6.0 loL=5.2mA
ANER I - - £01 uA 60 Vo o -
HBRER loc - - 1 uA 6.0 GND louT=04A
198



JAH IC/Standard ICs BU74HC14/BU74HC14F

A4 v F4 > F¥51%/Switching Characteristics(Ta=25C, C, =50pF, INPUT; t;=t=6ns)

Conditions
Parameter Symbol Min. Typ. Max. Unit Test Circuit
Vee (V)

- 38 - 20
I L) B trun - 8 - ns 45 - Fig. 1 A
- 6 - 6.0 H

- 38 - 20

HAITF V) R trHL - 8 - ns 45 - Fig. 1
- 6 - 6.0 C
M
- 60 - 20 (o]
AN tPLH _ " S
GEEERFE 13 - ns 45 - Fig. 1 ]
tPHL D
— 1 - 6.0 7
7
ANBE Cin - 5 - pF - - - 3
EMHABEE CeD - 27 - pF _ _ _ Z
H
C
2
Device | Output Y
L_ll[lder I oL 2|:
est 7'['

Fig. 1(a) 21 v F > J4MERIE RS Fig. 1(b) R4 v F 2 7HHERIER
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JAR IC/Standard ICs BU74HC32/BU74HC32F

BU74HC32 579 F2AHOR%F—}
BU74HC32F O Z/nput OR Gates

©® 4435~/ Dimensions (Unit: mm)

BU74HC32, BU74HC32F I3, 2 AHIEIE OR #— b BUC74HC32
. 10.4+0.3
<9
1Fy SIC4ERREARBLTVET, BSR4 - 1413121110 9 8
CMOS IC TRA 74LS ¥ YU — X £ F U TR, Wit —R—E\? ol 13
BO—CL\iTO 5 gy e Ig
£7-, BEEEBEGENFE, AFAT4HC Y U— X & z 3 r2sssev 76203
o k. -~ 0 N
it rs ), BEBEN 5V OHAR, LS-TTLIC #E ST ST F 2l
BEET 5 EFTEET, N 2 il W
~N y .
Ny lr—3it, EEHE DIP 21 7DEH, MF (327 T Losssos |08%0 o2
Sy k) a1TLEBLTVET, ° Lm—oe*l :
1624+03 B
BU74HC32F
BU74HC32/BU74HC32F are 2-input postive logic OR [-——8—7ﬁ3—.
gates.
_ 14131211109 8
3 9 C
o HE 3 : lo
1) EHBEN TH 5, HEEBEE T
2)BEBREEN 2 ~6VELLY,
QAN L E—FLABEN, 3 EN == ‘g% 5
— s oS4
) EZT7TINTCH B, - § 1_2'7‘146_2 0-4—55—1 -U—o.svwn o
5) LS-TTLIOA ) & BIEE#H TE 3, — —

6)ERTH D,
® JOv 744 7F7% 5 .L/Block Diagram

® Features
1) Low consumption power.
2) Operation power supply voltage is as wide as 2-6V.

-/
3) High input impedance. A.E D
4) High fan out. , 5 ‘ s
5) 10LS-TTL inputs can be directly driven. (2] 13] 5.
6) High processing rate. Y'E 2] A,
. | AZE ‘
YzAE @ =

GND E

200 RONM



AR IC/Standard ICs BU74HC32/BU74HC32F

® 3R A TEH/ Absolute Maximum Ratings (Ta=25°C)

Parameter Symbol Limits Unit
EREE Vee —0.5~7.0 v
AHEE Vin —05~Vge+05 v
HHhEE Vour —0.5~Vgc+0.5 v A
AhRES 14— FBR Ik +20 mA R
HAFES 1+~ KER lok +20 mA
HHER louTt +25 mA I
HEER lcc +50 mA c
HEEk Pa 450* mw b
RAFRE R Tstg —65~150 S
U — KIBEE (10sec) ™ 300 7
*Ta=25CLIETERAT 2581, 1CIIDE45mMWERB L3 g

o #RE{F%+ Recommended Operating Conditions (Ta=25°C) zj

Parameter Symbol Limits Unit Conditions g
EHREE Vee 20~6.0 A - ,j
AHHBE Vin, Vout 0~Vce v - "
EyEREHEE Topr —40~85 T -

A E)E

AT o0 | W |-

® T 194514/ Electrical Characteristics
B #4514,/ DC Electrical Characteristics (Ta=257C)

Conditions
Parameter Symbol Min. Typ. Max. Unit
Vee V) Vin (V)
150 _ — 20 _ Voutr=0.1V or Vcc
N LAV ADEE Vi 315 - - v 45 - -0V
4.20 _ _ 6.0 _ llout | =204A
— — 03 20 _ Vour=0.1V or Vg
O—ULANWAREE ViL - - 0.9 \' 4.5 - —0.1v
— — 1.2 6.0 — [lout | =204A
19 - - 2.0
4.4 - - 4.5 Vin lon=—20uA
NTUNLHAEE | Vou 5.9 - - v 6.0 or
418 - - 45 Vi loH=—4mA
5.68 - - 6.0 loH=—5.2mA
- - 041 2.0
_ - 01 45 loL=204A
Vil oL=204
O—-LANIHAEE Vou - - 0.1 \" 6.0 or
- - 032 45 Vie | o =4ma
- - 0.32 6.0 loL=5.2mA
ANEE N - - +0.1 uA 6.0 Vee or -
HEER Icc - - 2 uA 6.0 GND louT=0xA
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JAH IC/Standard ICs

BU74HC32/BU74HC32F

XA v FA 2 ¥4,/ Switching Characteristics(Ta=25C, C_=50pF, INPUT; ty=t;=6ns)

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit
Vee (V) :
- 38 - 2.0
HNILE ) B tTLH - 8 - ns 45 - Fig. 1
- - 6.0
- 38 - 2.0
HAILT V) B tTHL - - ns 45 - Fig. 1
- 6 - 6.0
- 45 - 2.0
(R oL - - ns 45 - Fig. 1
tPHL
- 8 - 6.0
ANBE CiN - 5 - pF - - -
ZHNBEE CrD - 60 - pF - - -
Vee
Device | Output GND
L—,;:i:{ J/;CL OUTPUT 409, ”
7 Va
Fig. 1(a) X1 v F> JHtEAEERER Fig. 1(b) R v F > JHHERERR
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JAR IC/Standard ICs

BU74HC86/BU74HC86F

BU74HC86
BU74HC86F

BU74HC86, BU74HC86F i&, 2 AHDI VALY T
OR%— bTY,

1FyFICARBEABLTVET, &FIVIALHF— b
CMOS IC TRA 74LS YV — X B UigFEE, HEE%
HoTWVET,

¥/, BEEREEHEEILL, AR 74HC YV - &
g s ), BRIBES 5VOHEEIE, LS-TTLICEE
ERETIENTEET,

Ny =13, BENEDIPZA1TDED, MF (327
Zy b)) 2ATHEAELTVWET,

BU74HCB86/BU74HC86F are 2-input exclusive OR
gate.

o i

NEKHEENTH B,

2) BMEEIREBED 2 ~6VELLY,
AN E—HL ZAPE,
HNET7oTILTHB,

5) LS-TTL1IOAH 2 EiZEEI T E 5,
6)EETH B,

® Features

1) Low consumption power.

2) Operation power supply voltage is as wide as 2-6V.
3) High input impedance.

4) High fan out.

5) 10LS-TTL inputs can be directly driven.

6) High processing rate.

® HIB{EXR /Truth table
INPUT
OUTPUT

A B

L L L
L H H
H L H
H H L

979y F2ARTIXINLLTORS — |
Quad 2-Input Exclusive OR Gate

® #¥4~+%E,/Dimensions (Unit : mm)

BU74HC86
194103
1413121110 9 8

R1.2 0 o T e O o O e Y o O | g

i O A

['o}

N N N N g D N ©
12345667 76403

o
[0)

™~

L~

H

1234567

1.56+0.1

0.3Min. (=)

c 127402 0.4+0.1

o
o
+_
of N
o <
4 4\ A e
3 s 5 o
1 +
g 53£0.
§ L lo2seros |90
()
88106
1624203
BC74HCS86F
87+03
14131211100 8
—JRABAARA
« N
=] (=]
bl I
8 3 lo

® 7Oy 744 7F7%F.L/Block Diagram

“

A E Uﬁ E Veo
Bi E@ [13] B4
5@ A4

AzE E Ya
E@ e
vz [6] @Ej A3

GND[7] 8] Vs
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AR IC/Standard ICs BU74HC86/BU74HC86F

@ X B AT,/ Absolute Maximum Ratings (Ta=25°C)

Parameter Symbol Limits Unit
TREE Vee —05~70 ‘ v
ANEE ViN —0.5~Vcc+05 oV
HHEE Vout —0.5~Vcc+0.5 \"2
ADRES 14— FER Ik +20 mA
WAOFES 1+ — FER lok +20 mA
HAER lout +25 mA
HEER Icc +50 mA
BRSPS Py 450* mw
RiFREHE Tstg —65~150
) — FiBE (10sec) T 300

*Ta=25CLI L CHEAT 31581, 1 CICDEASMWERL S

© 3R EE%Rk,/ Recommended Operating Conditions (Ta=25°C)

Parameter Symbol Limits Unit Conditions
EEEE Vee 20~6.0 v -
AHHEE Vin, VouT 0~Vce v -
EBEREHE - Topr —40~85 [ -
ADLUEE tot 0~500 ns -
AL B ’

@ EXR IS/ Electrical Characteristics
B %4514,/ DC Electrical Characteristics (Ta=25°C)

Conditions
Parameter Symbol Min. Typ. Max. Unit
Vee (V) Vin (V)
1.50 - - . —
20 Vout=0.1V or Vcc
N LANILVAHEE ViH 3.15 - - \ 4.5 - —0.1v
4.20 - - 6.0 - Hour | =20uA
- - 03 20 - Vour=0.V or Ve
O—-LAWVADEE Vi - - 0.9 v 45 - —04v
— _ 12 6.0 _ [ lout | =20uA
19 - - 2.0
4.4 - - 4.5 Vin lon=—20xA
N LANIVHHERE VoH 5.9 - — Y 6.0 or
418 - - 45 ViL loH=—4mA
5.68 - - 6.0 loH=—56.2mA
- - 0.1 2.0
- - 0.1 4.5 =
Vin loL=20uA
O—-LANIVHAEE VoL - - 0.1 \) 6.0 or
- - 0.32 45 ViL loL=4mA -
- - 0.32 6.0 loL=5.2mA
ANEFR N - — +0.1 uA 6.0 Vee or -
HERER Icc - - 1 uA 6.0 GND louT=0xA
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AR IC/Standard ICs

BU74HC86/BU74HC86F
X4 v F1 > 7414/ Switching Characteristics(Ta=25C, C, =50pF, t;=t;=6ns)
Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit
Vee (V)
- 38 - 2.0
WO E ) B trLn - - ns 4.5 - Fig. 1
- 6 - 6.0
- 38 - 2.0
HAILT ) B tTHL - 8 - ns 4.5 - Fig. 1
- 6 - 6.0
- 60 - 2.0
e 30300 tPLH _ 12 - ns 4.5 - Fig. 1
tPHL
- 10 - 6.0
BRAAHRE Cin - 5 10 pF - - —
ZMALMER CpD - 33 - pF - — —
Device | Output
Under I
Test J," -
Fig. 1(a) X1 v F > JisHAIFE RS

Fig. 1(b) R A v F > JHMBRIE RN
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AR IC/Standard ICs

BU74HC132/BU74HC132F

BU74HC132
BU74HC132F

BU74HC132, BU74HC132F i, €AH®EFICT 23y
FRUHEEREE D 572 ANDNAND Y23y b hY
HERETY,

1FyFICAEBRERBLTVET, EEIVALT -+
CMOS IC TAH 74LS ) — X LR UCRFECE, #EE%
HoTWVET,

t7, BESFEEEEEN/ L, AM74HC YV —X&
e s ), BEEEH 5VDHBEE, LS-TTLIC 2 &
EBETHIENTEET,

ISy lr—Ti3, EENEDIP 21 TDIEL, MF (227
Ty b)) ZATHHBELTVET,

BU74HC132/BU74HC132F are 2-input NAND Schmitt
trigger circuits having Schmitt trigger function at all in-
put pins.

o ik

NEHEBEEHTH S,

2) EESREBEN 2 ~6VEIRL
3))&734 LE—HLAPEV,
HNETF7TY FCH B

5)LS- TTL10)\73’&E#§5E§M%6O
6)EETH D,

® Features

1) Low consumption power.

2) Operation power supply voltage is as wide as 2-6V.
3) High input impedance.

4) High fan out.

5) 10LS-TTL inputs can be directly driven.

6) High processing rate.

27y F2AANAND 22 3
Quad 2-Input NAND Schmitt Trigger

v hFUH

©® 5435F3%E ./ Dimensions (Unit : mm)

BC74HC132
194403
1413121110 9 8
R1'2 B o TN v O e O o I e O o O o g
,#\% o S
0
T OO OO0 ‘D.
w © 123245067 76403
o
[=}
H S
[1s) N 3 ™
i # I %"_ﬂ,
+{ ) :>. ﬂ
N
Ny of ) 0301
05+0,1 .
& —fH2s4z03 ‘
(o]
88+ 06
1524103
BU74HC132F
8.7+0.3
. 1413121110 9 8
T _—_JRAAHBE
™ o
3l o
H H
g 30
R HEHBEHE
1234567
= -
: o
by —§:‘=ﬁﬁmm ﬁ%x%cﬁ
-8 i —U_—ost <
S 127402 0401

® JOv 744 7% 5 L /Block Diagram

M 73 Vo
3 Cg 7 &
v Ejtj 3 A
% (1] ) ve
8 [:J:i 195
e EJ

ano 7]

8]vYs3
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AR IC/Standard ICs BU74HC132/BU74HC132F

© | AEH / Absolute Maximum Ratings (Ta=25°C)

Parameter Symbol Limits Unit
THEERE Vee —05~7.0 v
ANEE Vin —05~Vcc+05 v
HABE Vourt —05~Vcc+05 v
ANRELZ 14— FER lik +20 mA
HATES 1+ — FERK lok +20 mA
HAOER lout +25 mA
HEBEER lcc +50 mA
Ei#22 S Py 450* mw
RIFEREGHE Tstg —65~150 c
1) — KB (10sec) T 300 T

*Ta=25CLIECERAT3HEIR, 1CICDE45MWERLS

©® #REY{ER 14, /Recommended Operating Conditions (Ta=25°C)

N-cvorzs~vcovwevnoozo I =

Parameter Symbol Limits Unit Conditions
THEE Vee 20~6.0 v -
AHAEE Vin, VouT 0~Vee \% —
BiEREHH Topr —40~85 T -

o ES 14514/ Electrical Characteristics
E74%4,/ DC Electrical Characteristics (Ta=25C)

Conditions
Parameter Symbol Min. Typ. Max. Unit
Vee (V) VIN (V)
150 _ _ 20 _ Voutr=0.1V or Vgc
N LNIVAHDEBE ViH 3.15 - - \ 4.5 - —0.1v
4.20 - - 6.0 - llout | =20A
— _ 03 20 _ Vout=0.1V or Vcc
O-LALVAHERE Vi - - 0.9 v 45 - -0V
_ _ 12 6.0 _ [lout | =20kA
04 - 1.2 2.0 -
EXFY S REBE VH 0.8 - 2.25 Vv 4.5 - -
0.9 - 3 6.0 -
19 - - 20
4.4 - — 4.5 Vi loH=—20xA
NALANIVHDEE Vou 5.9 - - v 6.0 or
418 - - 45 Vi IoH= —4mA
5.68 — - 6.0 lon=—5.2mA
- - 0.1 2.0
- - X loL=20uA
0.1 45 Vin oL 12
O—-LUANVHEAEE VoL - - 0.1 v 6.0 or
- - 0.32 45 Vi loL=4mA
- - 0.32 6.0 lo,=5.2mA
ANEGR N - - +0.1 uA 6.0 Vge or -
HERER Icc - - 2 zA 6.0 GND louT=0xA
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;LA IC/Standard ICs ; BU74HC1 32/BU74HC132F

A4 v F 4 > J¥t%/ Switching Characteristics (Ta=25C, C, =50pF, tr=ty=6ns)

Parameter Symbol Min. Typ. Max. Unit ' Conditions
Vee (V) -

- 38 - 20

H P E ) B trLH - 8 - ns 45 -
- 6 | .- 6.0
- 38 - 2.0

HAILT ) R tTHL - 8 - ns 45 -
- 6 - 6.0
- 45 = 2.0

(R EERSRY tPLH -~ 9 - ns 45 -

tPHL

- 8 - 6.0

ANBEE Cin - 5 - pF - -

EMRBEE Cpb - 60 - pF - -
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;A IC/Standard ICs

BU74HC266/BU74HC266F

BU74HC266
BU74HC266F

BU74HC266, BU74HC266F I3, 2 AHDI 7 XTI Y
7 NOR#— hTY,

1 Fy7IC4ABERBLTVES, SFEI VAL H—
k CMOS IC TR 74LS ¥ ) — X & A UIRTFECE, HEAE
EbHboTWVWET,

¥/, BHEEBRERBEAILL, AR T4HC 2V -X &
B#MrHY, EREED 5V OBEIR, LS-TTLIC *E
BT E LN TEET,

Ny =2, BENE DIP 21 TDIED,
Ty k) RATHABLTVWET,

MF (2=7

BU74HC266/BU74HC266F are 2-input exclusive NOR
gates.

o ¥R

NEHBEENTH 5,

) BFEREEN 2 ~6VEILLY,
)YAHDI L E—LLANE,
NEFET 7o TIRTH B,
5)LS-TTL1I0OAHh & E#EEE T E 5,
6)=ETH B,

©® Features

1) Low consumption power.

2) Wide range of operating voltage of power supply.
3) High input impedance.

'4) High fan out.

5) 10LS-TTL inputs are directry driven.

6) High speed.

® EI{##K /Truth Table
INPUT
L OUTPUT

A B

L L H
L H L
H L L
H H H

® 5i5<HiA B/ Dimensions (Unit : mm)

27y F2ANTIXINVL 7 NOR & — |
Quad 2-Input Exclusive NOR Gate

BU74HC266

19.4+03

—_

1

oM

12111

o W |

9 8
=]

R1.2 %

O

@
=}
H
Q
©

LJL_II_Il_ll_lL._vL_I

76+03

(=}

o @
o
0 &*‘%:
T I —
?—I v_ +H £ >
E g 33—_0‘
B 030
5
4 dloseros |%0F
o
88106
1624103
BU74HC266F
87+03
. 14131211109 8
() N
o S
HoH
S 3 ‘O
) 1234567
i te=n 2
m_ﬁ%zﬁm =%
- 8 -—u-—OSMm
S 127402 04+0.1

® JOv 7447 %5 L/Block Diagram

AlE

-/
B2 E@ E B4
Y. [3] J@@ As

E Vee

YZE

. EE@ -
B2 E @583

EYA

EAa
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AH IC/Standard ICs BU74HC266/BU74HC266F
® xR ATER / Absolute Maximum Ratings (Ta=25°C)
Parameter Symbol Limits Unit
FREE Vce —05~7.0 v
ANEE Vin —0.5~Vcc+0.5 v
HAZEE Vourt —0.5~Vce+05 Vv
ANRES 14— FER hk +20 mA
HAFEL 14— FER lok +20 mA
HAER louT +25 mA
HEER lcc +50 mA
B3PS Py 450* mw
FEEESEH Tstg —65~150
1) — KB (10sec) T 300
*Ta=26CLUE CEAT 51841, 1CICDE45mWEH LS
©® HRE{ERF /Recommended Operating Conditions (Ta=25°C)
Parameter Symbol Limits Unit Conditions
EREE Vee 20~6.0 v —
AHNERE Vin, VouTt 0~Vce v -
EERESE Topr —40~85 T -
ig;i :j ::;:: t by 0~500 ns -
® ESAYHSHE/ Electrical Characteristics
E 74414/ DC Electrical Characteristics (Ta = 25°C)
Conditions
Parameter Symbol Min. Typ. Max. Unit
Vee (V) Vin (V)
150 - - 20 - Vour=0.V or Ve
N LNIVATEE ViH 3.15 - - \ 45 - —0.1v
4.20 _ _ 6.0 _ | lout | =20xA
_ _ 03 20 - Voutr=0.1V or Vcc
O-LAWAHEE | v - - 0.9 v 45 - —0.1v
_ _ 12 6.0 _ | lout | =20uA
1.9 - - 2.0
4.4 - - 45 Vi loH=—20uA
NUNIVHEHEE | Vou 5.9 - - v 6.0 or
418 - - 45 W loH=—4mA
5.68 - - 6.0 loH =—5.2mA
- - 0.1 2.0
- - 0.1 4.5 ViH loL=20xA
O—LUANJVHAEE VoL - - 0.1 \' 6.0 or
- - 0.32 45 Vi loL=4mA
- - 0.32 6.0 loL=5.2mA
ANBR I - - +0.1 A 6.0 Ve o -
HERER Icc - - 1 uA 6.0 GND | jour=0nA
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JAH IC/Standard ICs BU74HC266/BU74HC266F

A v F > 7%t/ Switching Characteristics (Ta=25°C, CL=50pF, INPUT; t;=t;=6ns)

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit
Vee (V)

- 38 - 2.0

HAILE ) RS tTLH - 8 - ns 4.5 - Fig. 1
- 6 - 6.0
- 38 - 2.0

HAILT Y RS trHL - 8 - ns 45 - Fig. 1
- 6 - 6.0
- 60 - 2.0

{REEHER R oL - 12 - ns 45 - Fig. 1

teHL

- 10 - 6.0

BAAHLRE CiN - 5 - pF - — -

EMNBEE Crp - 33 - pF - — —

Device | Output
Under

Test R -
!

Fig.1(a) R4 v F> JHEAIEDEE Fig. 1(b) X1 v F > JHMERMEEK

ROHNM n

N—CVUOIANCOO¢ONOZO - E:i ]



J1H IC/Standard ICs BU74HC373/BU74HC373F

BU74HC373
BU74HC373F

329N D 54759 FBRF—b/ V12 5=5)
Octal 3-State Noninverting D-Type
Transparent Latch

©® $4¥4<+%E / Dimensions (Unit : mm)

BU74HC373, BU74HC373F i, 3 X5 —bhD/ 1>
N—F 42T DFYvFTT, BU74HC373 263403
1 Fy 7IC8EREABLTVET, mELYIALT—
k CMOS IC TRA 74LS 2V — X & E UinTECE, HE4E
EbHboTVET,
%, BEEREEHBEAHS L, ABH74LS VU -XEE
BiErHy, BREEIHF SVOBEE, LS-TTLIC 2 E
EBBHT B LN TEET,
ISy fr— it EERE DIP &1 TDED, MF (327
Ty k) FATHAELTVET,

2286403 ' 88106
BU74HC373F
BU74HC373/BU74HC373F are 3-state noninverting D , 126+0.3
latches. |
) 20191817161514131211
. HHHAHHAABAA
©®, o
S| o
HoH
~ & (o
HHHHEELHG
12345678910
S wgé ; -
Al € o b}
@, ——-g : =%+|
8 _— t—0.3min. S
S 127402 04+0.1
® JOv Y %4777 .L/Block Diagram
= \_/
gD @] Voo
olmH = | HEe
ks
0o 3} | i &
D E——r D E E Ds
OE
o[BS g %
© W IB{@FE /Truth Table B g L1 os
: 0 OE
INPUT o 1 | 160 o o
Output Latch b OUTPUT
Enable Enable : o BT 8 T R
oE oE
L H H H o E Q ol E Iy
L H L L
L L X No Change onofi L_Q"——Ll N
H X X High Z
212



JLH IC/Standard ICs BU74HC373/BU74HC373F
© 3| K EH / Absolute Maximum Ratings (Ta=25°C)
Parameter Symbol Limits Unit
TREE Vce —05~70 v
AHNEE Vin —05~Vcct+05 v
HHEE Vour —0.5~Vcc+0.5 v
ANRES 1+~ FER ik +20 mA
HAFES 1+ — NER lok +20 mA
HAER lout +35 mA
HEBR lcc +75 mA
FFEEL Py 450* mw
REREGE Tstg —65~150
Y — KB (10sec) T 300
*Ta=25CLIETHEMT 34881, 1CICDE45MWERL 3
© HIEE){E% 4/ Recommended Operating Conditions (Ta=25°C)
Parameter Symbol Limits Unit Conditions
EREE Vee 2.0~6.0 v -
AHHERE Vin, Vout 0~Vce v -
BIEREGHE Topr —40~85 c -
STV
ig;# ‘j g;::: tr, t 0~500 ns -
® B|XAY4HE/Electrical Characteristics
B 74514/ DC Electrical Characteristics (Ta=25°C)
Parameter Symbol Min. Typ. Max. Unit Conditions
Vee (V) Vin (V)
1.50 _ _ 20 _ Voutr=0.1V or Ve
N LRIVAHEE ViH 315 - - v 45 - —0.4V
4.20 - - ‘ 6.0 - | lout | =20.A
_ _ 03 20 _ Vour=0.1V or Vge
O—-LAXWADERE ViL - - 0.9 Vv 4.5 - —0.1V
_ _ 12 6.0 _ | lout | =20uA
19 - - 2.0
4.4 - - 45 Vi loH=—20uA
N ULNIVHDEE Vo 5.9 - - v 6.0 or
418 - - 45 Vi lon=—6mA
5.68 - - 6.0 lon=—7.8mA
- - 01 2.0
- - 0.1 4.5 Vin loL=20uA
O—LANIVHHEE VoL - - 01 v 6.0 or
- - 0.32 45 Vi loL=6mA
- - 0.32 6.0 loL=7.8mA
ANEf In - - +0.1 uA 6.0 Ve or GND -
F7RHAY -0 BR loz - - +0.5 #A 6.0 ViH, Vi Vout =Vcc, GND
HBRER Icc - - 4 kA 6.0 Voo or GND | louT=0xA

213
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JUA IC/Standard ICs |

BU74HC373/BU74HC373F

24 v F > ¥t/ Switching Characteristics (Ta=25°C, CL=50pF, INPUT; t;=ti=6ns)

Parameter Symbol Min. Typ. ‘Max. Unit Conditions Test Circuit
Vee (V) .
- 30 - 2.0
:z}:ﬁ 3 :;:?] ::‘: - 6 - ns 45 CL=50pF Fig. 1
- 5 - 6.0
- 75 - 2.0
- 15 - ns 45 CL=50pF Fig. 1
D—Q tPLH - 13 - 6.0
RIEEERFR tPHL - 100 - 2.0
- 20 - ns 45 CL=150 pF Fig. 1
- 17 - 6.0
- 88 - 20
- 18 - ns 45 CL=50pF Fig. 2
Latch Enable—Q teLH - - 15 - 6.0
1R R A tPHL — 13 _ 20
— 23 - ns 4.5 CL=150pF Fig. 2
- 19 - 6.0
., - 75 - 20
;H; ;I:_m}. ,g;g;;% :::i - 15 - ns 45 CL=50pF Fig. 3
- 13 - 6.0
- 75 - 2.0
- 15 - ns 45 CL=50pF Fig. 3
“High Z" to “H’,"L" tpzL - 13 - 6.0
3 27— MEERR trzH — 100 - 20
- 20 - ns 4.5 C_=150pF Fig. 3
- 17 - 6.0
- 40 - 20
ii;;\n};;fe) tw - 8 - ns 45 CL=50pF Fig. 2
- 7 = 6.0
- 5 - 2.0
ig&\lt T - 2 - ns 45 CL=50pF Fig. 2
- 2 - 6.0
- 25 - 2.0
RAVR—IL FERR th - 5 - ns 45 CL=50pF Fig. 2
- 4 - 6.0
AhBE CiN - - pF - - _
ZMABEE Cpd - 60 - pF - - _
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JLH IC/Standard ICs BU74HC373/BU74HC373F

Device Output
Under

G
Test ;I- -

Fig.1 24 vF> JHMRATEE, &KHFO)

Valid c
Latch Vee v v
Enable 50% ” [e]
GND o . S
1 tew GND [m]
} t toufmmfos 54
— Ve " Vee 5
Q 50% % /oo 5
Vo B
U
! RS . 7
Fig.2 24 v F > JHMAEDRE, KF2) 4
H
c
v
" Y
Veo ! gutpat . GND i
. 1kQ Enable —
Device |Y A - ﬂtm ok Z-V
Under B High oH
Test OUTPUT
I Q 10%——Va
b ~{tenz v
SW A tos tn OUTPUT 0% *
B : tous tomm Q High Z -V,

Fig.3 X4 v ¥F> 7T EE, #&F3)

RONM 215



JLA IC/Standard ICs

BU74HC73/BU74HC73F

BU74HC73
BU74HC73F

Fa7nI-K7Y)yF7ay7 (Y M)
Dual J-K Flip Flop with Reset

©® 35+ =/ Dimensions (Unit : mm)

BU74HC73, BU74HC73F i3, Yty MMFE J-KT Uy

BU74HC73
79_670 194+03
1FyFIC2ABREABLTVET, &Y T—+ 1413121110 9 8
CMOS IC TRA 74LS ¥ V) — X LR UHTRE, HEE% fi%\% = ﬁoh
HoTWVET,
1234567

$7-, BMEERESEEMI LS, ABT4HC YV —X&
E#aMSrHY, SEEEHN 5V DIBEIE, LS-TTLIC 2 E
EERET I EN TEET,

BU74HC73/BU74HC73F are J-K flip-flop with resetting
function.

74+05
32402, 42+03
e

| L 2s4r03 |00F0]

BU74HC73F

1524+0.3

 62+03
+

1.5+0.1
in

65+03

76+03

b VA R [

« \—7
o
. 03+0.1

3 -
o %3

Josmn 1S

® 7Oy Y 447455 L/Block Diagram

Clock 1 E

Wﬂ] h

Reset 1 [Z L oK }tﬂ 5
Ki EJ “or? 3 o
©® HIE{EZR /Truth table Ve [4] 1] eND
INPUT ouTPUT Clock 2 [] o 9 ke
‘Reset Clock J K Q Q Ao 2 @ :CK Q 5
X X X L H J Q
H } L L No Change . EJ—— 3 @
H } L H L H
H