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The products described in this document contain strategic products subject to COCOM regulations . 

They should not be exported without authorization from the appropriate governmental authorities . 

SMD mark on the pages which list surface mounted devices. 
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Part No. Page Part No. 

Monolithic ICs 

BA 17BM00series 

BA 17800series 

BA222 

BA223 

BA225/F 

BA226/F 

BA235 

BA236 

BA301 

BA311 

BA313 

BA328/F 

BA333 

BA335 

BA336 

BA337 

BA338/L 

BA343 

BA401/F 

BA402 

BA403 

BA526 

BA527 

BA534 

BA546 

BA612 

BA614 

BA618 

BA634/F 

BA664 

BA668A 

BA681A 

BA682A/AF 

BA683A 

BA684A 

BA685 

BA689 

BA695 

BA704 

BA707 

BA714 

BA728/F/N 

BA823/F 

BA829 

BA843 

BA857 

BA860 

BA867 

BA873 

BA1320 

BA1332/L/F 

BA1335 

BA1350 

BA1351 

BA1355/F 

BA1356 

BA1360/F 

BA1362F/FS 

BA1402 

0 BA1404/F 

BA1405F 

BA1407AL/AF 

BA1440 

BA1441 

BA1442 

16 BA1443 

16 BA1602L 

17 BA1604/F 

17 BA1701 

17 BA3112 

17 BA3113 

17 BA3114 

17 BA3118L 

28 BA3121/F/N 

28 BA3124F 

28 BA3126F/N 

28 BA3128F/N 

28 BA3129/F 

32 BA3131FS 

32 BA3304/F 

32 BA3306 

32 BA3308/F 

28 BA3310N 

35 BA3312N 

27 BA3402 

27 BA3404F/FS/L 

29 BA3406AL/ AF 

29 BA3408/F 

29 BA3410AF 

29 BA3412K 

17 BA3413F/FS 

17 BA3414L 

17 BA3416BL 

18 BA3420AL 

17 BA3423S 

32 BA3424F/FS/S 

32 BA3430F/FS/S 

32 BA3506A/ AF 

32 BA3513AF I AFS 

32 BA3514AF 

32 BA3516/F 

32 BA3518/F 

32 BA3519F/FS 

16 BA3520/F 

16 BA3521 

16 BA3528FP 

16 BA3529FP 

18 BA3558K 

18 BA3570F/FS 

33 BA3572FS 

39 BA3702 

39 BA3707 

39 BA3708F 

39 BA3712 

27 BA3714F 

27 BA3812L/F 

27 BA3818F 

27 BA3B19F 

27 BA3822LS/FS 

27 BA3823LS 

27 BA3824LS 

27 BA3826S 

27 BA3830S/ F 

27 BA3832F 

28 BA3840KV 
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28 BA3852FP 

28 BA3853FS 

27 BA3870 

27 BA3890F 

27 BA3900 

27 BA3902 

23 BA3904A 

22 BA3906 

33 BA3908B 

29 BA3910A 

29 BA3912 

29 BA3913 

29 BA3914A 

32 BA3916 

30 BA3920 

32 BA3922 

16 BA3924 

16 BA3926 

16 BA3928 

28 BA3930 

28 BA3932 

28 BA3933 

28 BA3935 

28 BA3936 

28 BA3938 

28 BA3960 

28 BA3962 

28 BA3990F 

28 BA4110 

28 BA4112 

28 BA4113 

23 BA4114 

28 BA4230AF/AFS 

28 BA4236L 

28 BA4237L 

28 BA4240L/F 

28 BA4402 

29 BA4403 

29 BA4404 

29 BA4405 

29 BA4408F 

29 BA4412 

29 BA4413 

29 BA4424N 

29 BA4425F 

29 BA4510F 

29 BA4558/F /N 

30 BA4560/F /N 

31 BA5152F 

31 BA5204/F 

32 BA5206BF 

32 BA5214 

32 BA5404 

32 BA5406 

32 BA5410 

31 BA5412 

16 BA5413 

16 BA6104 

31 BA6109 

31 BA6110/FS 

31 BA6122A/AF 

31 BA6124/F 

31 BA6125 

31 BA6129F 

31 BA6137 
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31 BA6138/F 

31 BA6139L 

31 BA6144 

30 BA6146 

33 BA6148 

33 BA6149LS 

33 BA6154 

33 BA6161N/F 

33 BA6162/F 

33 BA6191 

33 BA6192 

33 BA6208/F 

33 BA6209/N 

33 BA6212 

33 BA6218 

33 BA6219B/ BFP· Y 

33 8A6220 

33 BA6222 

33 BA6227/F 

33 BA6229 

33 BA6235/F 

33 BA6238A/ AN 

33 BA6239A/ AN 

33 BA6240 

33 BA6246/N 

33 BA6247 /N/FP·Y 

33 BA6249/N 

30 BA6250/F 

27 BA6251/F 

23 BA6256 

23 BA6257 

23 BA6259N 

27 BA6266/F 

27 BA6267/F 

27 BA6268 

27 BA6280AF 

27 BA6285FS/FP 

27 BA6286/N 

27 BA6287F 

27 BA6288FS 

27 BA6289F 

27 BA6290A 

27 BA6292 

27- BA6294 

27 BA6295AFP 

16 BA6296FP 

1 6 BA6297 AFP 

16 BA6298FP 

29 BA6299FP 

29 BA6301/F 

29 BA6302A/ AF 

29 BA6303/F 

29 BA6305/F 

29 BA6309F 

29 BA6321 

29 BA6353S 

29 BA6392FP 

32 BA6394FP 

19 BA6395FP 

16 BA6396FP 

16 BA6397FP 

32 BA6398FP 

32 BA6399FP 

5 BA6402F 

32 BA6404/F 
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32 BA6405F 

17 BA6406/F 

32 BA6407/F 

32 BA6408FS 

32 BA6411FP 

16 BA6412 

32 BA6414FS/FP-Y 

16 BA6417F 

5 BA6418N 

30 BA6419F 

30 BA6424FS 

19 BA6432S 

19 BA6435S 

17 BA6436P 

19 BA6437S 

19 BA6438S 

19 BA6439P/S 

19 BA6440FP 

19 8A6441FP 

19 BA6450F 

19 BA6455FS 

19 BA6456FS 

19 BA6458FP· Y 

19 BA6459FS 

19 BA6462FP 

19 BA6463FP-Y 

19 BA6465FP·Y 

17 BA6473FP· Y 

17 BA6474FP-Y 

17 BA6476AFP-Y 

17 BA6479AFP-Y 

19 BA6480K 

18 BA6485FP-Y 

18 BA6487FP-Y 

18 BA6488FP-Y 

30 BA6490FS 

19 BA6491FS 

19 BA6493K 

19 BA6494K 

19 BA6495K 

19 BA6496K 

30 BA6497K 

30 BA6498FS 

30 BA6499K 

30 BA6566/F/FP 

30 BA6567K 

30 BA65S9FP/S 

30 BA6580DK 

30 BA6587K 

39 BA6589K 

39 BA6591AF 

39 BA6600K 

39 BA6607K 

39 BA6608K 

39 BA6610K 

30 BA6612K 

30 BA6790FP 

30 BA6799 

30 BA6800A/ AS/ AF 

30 BA6803S 

30 BA6805A 

30 BA6806S 

30 BA6807 

19 BA6808FS 

19 BA6810S/F 
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39 BA6816FS 

19 BA6820F 

19 BA6822S/F 

19 BA6825FS 

20 BA6826FS 

19 BA6827FS 

20 BA6840AFS 

19 BA6850FP·Y 

19 BA6851FP-Y 

19 BA6870P 

19 BA6885FP/FS 

20 BA6886/N 

20 BA6890FP 

20 BA7001 

20 BA7004/F 

20 BA7007/F 

20 BA7021 

20 BA7022A 

20 BA7024 

20 BA7025L 

20 BA7026L 

20 BA7028A 

20 BA7039 

20 BA7042 

20 BA7043FS 

20 BA7045/FS 

24 BA7046/F 

24 BA7047S 

24 BA7048N 

24 BA7049/FS 

24 BA7056LS 

25 BA7057S 

24 BA705BLS 

24 BA7062F 

24 BA7106LS 

24 BA7107 /F/S 

24 BA7131F 

24 BA7148F 

24 BA7149F 

24 BA71725/FS 

24 BA7180FS 

24 BA7182AS 

24 BA71855 

24 BA7230LS 

21 BA7258AS/ AK 

21 BA72675/F 

21 BA72745 

24 BA72795 

24 BA7280AS 

24 BA7281BS 

37 BA7288K 

24 BA73065 

24 BA73555 

24 BA7602/F 

24 BA7603/F 

24 BA7604N 

30 BA7605N 

30 BA7606/F 

32 BA7607/F 

32 BA7608N 

32 BA7609/F 

32 BA7611AN 

19 BA7612N 

19 BA7613N 

32 BA7622/F 
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38 

36 

36 

38 

36 
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BA7623/F 

BA7625 

BA7626 

BA7630S/F 

BA7631/F 

BA7632F 

BA7644AN 

BA7645N 

BA7649A/AF 

BA7655A/F 

BA7725S/FS 

BA7730S/31S 

BA7745FS 

8A7746FS 

BA7751ALSiAFS 

8A7752LS/FS 

8A7755A/AF 

BA7757BK 

BA7760/F 

BA7780KV 

BA7781K 

BA7790LS 

BA7792LS 

BA7795LS 

BA8201/F 

BAB204/F 

BA8205/F 

BA8206/F 

BA8215/L 

BA8216 

BA8221AN 

BAB240F/FS 

BAB420 

8A9201 

BA9211/F 

BA9221/F 

BA9700A/AF 

BA9701/F 

BA9702FS 

BA9703K 

BA9705AK 

BA9706K 

BA9707KV 

BA9709F 

BA 10324A/ AF/ AFV 

BA10339/F/FV 

BA 10358/F /N 

BA10393/F/N 

BA12001 

8A12002 

BA12003 

BA12004 

BA13001F 

BA13002F 

BA14741/F 

BA15218/F/N 

BA15532/F/N 

BAL872 

BAL6309 

BG2011SM-8 

BH7502K1 

BH7507AK1 

BH7513AKV 

BH7518AKV 

BH7733S 

BH7773KS 

BH7776K 

BH7777K 

BH9590FP-Y 

8H9610K 

Page Part No. 

37 BR24C01A/AF 

38 BR24C02/F 

38 BR24C04/F 

39 BR28C 16A-150 

39 BR28C64-150 

39 BR93LC46/F 

38 8R93LC46A/ AF 

38 8R93LC56/F 

38 BR93LC56A/ AF 

37 BR93LC66/RF 

38 8R93LC66A/ ARF 

38 BR93LL46/F 

37 BR2864A-250 

37 BR62168-1 OLL 

38 BR6265A-10LL 

38 BR6265AF-1 OLL 

38 BR90218/BF 

38 8R9040/F 

38 BR9041 A/ ARF 

37 BU4S01 

37 8U4S11 

38 BU4S584 

38 BU4S66 

38 BU4S71 

21 8U4SB1 

21 BU4SU69 

21 BU1201 

21 BU1202 

21 BU1203 

21 BU1204 

28 BU1205 

22 BU1206 

39 BU1211 

17 BU1212 

17 BU1213 

17 BU1214 

16 BU1215 

16 BU1216 

16 BU2007F 

16 BU2040/F 

16 BU2042/F 

16 BU2090/F 

16 BU2092/F 

30 BU2114/F 

16 BU2130K1 

16 BU2133KS 

16 BU2134K 

16 BU2136KS 

17 BU2140KS 

17 BU2141BKS 

17 BU2302/F 

17 BU2305/F 

17 BU2402 

17 BU2403 

16 BU2404 

16 BU2405 

16 BU2406 

39 BU2407 

39 BU2408 

15 BU2409 

35 BU2418 

35 BU2419 

35 BU2421 

35 BU2422 

38 BU2425 

37 8U2428 

37 BU2430 

37 BU2431 

25 BU2456 

25 BU2458 
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5 BU2459 

5 BU2460 

5 8U2461 

5 BU2462 

5 BU2463 

5 BU2464 

5 BU2465 

5 BU2466 

5 BU2611/F 

5 BU2614/F/FS 

5 BU2615/F/FS 

5 BU2616/F 

5 BU2619/F 

5 BU2620/F 

5 BU2701F 

5 BU2728K 

5 BU2762AL 

5 BU2763S/F 

5 BU2767S 

18 BU2780series 

18 BU2790series 

18 BU2801S 

18 BU2841 AFS 

18 BU2846AKV 

18 BU2848FS 

18 BU2870FS 

12 BU2871FS 

12 BU2873FS 

12 BU2890series 

12 BU2906F 

12 BU2907F 

12 BU2908/F 

12 BU2911 

12 BU2913F 

12 BU3405 

12 BU3406 

12 BU3407 

12 BU3408 

18 BU3409 

18 BU3411 

18 BU3417 

18 BU3434 

18 BU3437 

18 BU3447 

23 BU3456 

23 BU3458 

23 BU3459 

23 BU3460 

23 BU3461 

23 BU3462 

17 BU3463 

17 BU3464 

8 BU3465 

8 BU3466 

8 BU4001B/F 

8 BU4011B/F/L 

8 BU4013B/F 

8 BU4015B/F 

8. BU4016B 

8 BU4021B/F 

8 BU4028B 

8 BU40308/F 

8 BU4042B 

8 BU4051BC/BCF/BFV 

8 BU4052BC/BCF/BFV 

8 BU4053BC/BCF/BFV 
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8 BU4093B/F 

8 8U4094B/F 

8 BU4503B/F 

8 BU4528B/F 

8 8U45388 

8 BU4551B/F 

8 BU4584B/F 

8 BU8241F/FS 

28 BU8242F 

28 BU8244F 

28 BU8307CS/CF 

28 BU8309AS/ AK 

28 BU8310AK 

28 BU8311KS 

37 BU8313K 

36 BU8315F 

36 BU8325S/K 

35 BU8710KS 

39 BU8871/F 

39 BU8872/FS 

39 BU8874/F 

36 BU9250S/G 

36 BU9251S/G 

36 BU9500K 

36 BU9706KS 

36 BU9732KS' 

36 BU9742KS 

36 BU9745ST 

39 BU12001 

22 BU12002 

22 BU12003 

22 BU12004 

22 BU12005 

22 BU12006 

8 BU12007 

8 BU12011 

8 BU12012 

8 BU12013 

8 BU12014 

8 BU12015 

8 BU12016 

8 BU12017 

8 BU12101 

8 BU12102 

8 BU12103 

8 BU12104 

8 BU12105 

8 BU12106 

8 BU12107 

8 BU12108 

8 BU12109 

8 BU12110 

8 BU12111 

8 BU24407 

18 BU24410 

18 BU24421 

18 BU24422 

18 BU24805 

18 BU24807 

18 BU24810 

18 BU24821 

18 BU24822 

18 BU24B23 

18 BU34204 

18 BU34224 

18 BU34404 

8 BU4066BC/BCF/BL/BFV 18 BU34424 

8 BU4069UB/F 18 BU34424 

8 BU4070B/F 18 BU34671 

8 BU4081B/F 18 BU38101 
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18 BU38701 

18 BU38701 

18 BU38703 

18 BU38703 

18 S2PCS 

18 

18 

22 

22 

22 
Hybrid ICs 

21 BP50M05 

21 BP50M12 

22 BP51L05 

22 BP51L12 

22 BP51S24 

22 BP3002 

21 BP3003 

21 BP3004 

22 BP3005 

22 BP3008 

22 BP3009 

38 BP3303 

38 BP3304 

24 BP3323 

17 BP3324 

17 BP3501 

17 BP3507Z 

17 BP3509 

10 BP5005 

10 BP5401 

10 BX7854W 

10 BX8059W 

10 

10 

10 

10 

10 

10 

10 

10 
Transistors 

10 2N2222 

10 2N2222A 

9 2N2907 

9 2N2907A 

9 2N2925 

9 2N3703 

9 2N3704 

9 2N3706 

9 2N3711 

9 2N3860 

9 2N3903 

9 2N3904 

9 2N3906 

7 2N4.124 

7 2N4125 

7 2N4126 

7 2N4400 

7 2N4401 

7 2N4403 

7 2N5086 

7 2N5087 

7 2N5088 

7 2N5172 

7 2N5210 

7 2N5232A 

7 2N5819 

7 2N6076 

31 2N6426 

7 2N6427 

6 2SA785 

ftDNrn 
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39 2SA790 

6 2SA790M 

39 2SA806 

6 2SA821 

14 2SAB25 

2SA825S 

2SA830 

2SA830S 

2SA854 

2SA854S 

60 2SA874 

60 2SA874M 

60 2SA881 

60 2SA933A 

60 2SA933ALN 

59 2SA933AS 

59 2SA933ASLN 

59 2SA934 

59 2SA935 

59 2SA936 

59 2SA937A 

59 2SA937ALN 

59 2SA937AM 

59 2SA937AMLN 

59 2SA1036K 

60 2SA 1037 AK 

60 2SA 1037AKLN 

60 2SA1038 

60 2SA1039 

61 2SA1137 

61 2SA1198 

61 2SA1198S 

2SA1199 

2SA1199S 

2SA1455K 

2SA1482 

2SA1514K 

2SA1515 

2SA1515S 

2SA1547A 

130 2SA1548 

130 2SA1549 

132 2SA1554 

132 2SA1555 

130 2SA1558 

132 2SA1559 

130 2SA1560 

130 2SA 1561A 

130 2SA1576A 

130 2SA1577 

130 2SA1579 

131 2SA1584 

132 2SA1585S 

131 2SA1633 

132 2SA1634 

132 2SA1635 

131 2SA1727 

131 2SA1727 

132 2SA1733K 

132 2SA1757 

132 2SA1758 

130 2SA1759 

130 2SA1760 

130 2SA1774 

130 2SA1775 

133 2SA1776 

132 2SA1780 

131 2SA1788 

131 2SA1789 

128 2SA1797 
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134 
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138 
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134 

134 
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76 

138 

76 

134 

134 

136 

136 

136 
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128 
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128 

128 
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76 
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138 
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142 

79 

140 
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142 
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25A1807 79 2581236 136 2581436 140 25C2412KLN 76 25C4137 140 2501189F 140 

25A1807 140 2581236A 136 2581443 136 25C2413K 76 25C4166 138 2501200F 140 
25A1808 76 2581237 136 2581460 136 25C2673 128 25C4205 142 2501225M 136 
25A1809 138 2581238 136 2581461 138 25C2808 134 25C4243 138 2501226M 136 

25A1812 79 2581239 136 2581474 79 25C28085 134 25C4277 144 2501227M 136 
25A1818 138 2581240 136 2581474 140 25C2872 134 25C4278 144 2501228M 136 
25A1819 138 2581241 136 2581477 144 25C28725 134 2SC4295M 136 2501292 138 
25A1820 138 2581242 136 2581478 144 25C2926 134 2SC4326LK 76 2501293M 136 
25A1821 76 2581243 136 2581482 138 25C29265 134 25C4354 142 2501378 140 
25A1834 79 2581256 138 2581485M 136 2SC3078M 136 25C4355 142 2501379 140 

25A1834 140 2581260 79 2581496 142 2SC3079M 136 25C4505 79 2501380 140 
25A18355 134 2581272 140 2581512 142 25C3080 128 25C4506 142 2501381F 140 
25A1861 138 2581275 79 2581513 142 2SC3080M 136 25C4573 142 2501382 140 

25A1862 140 2581275 140 2581514 142 25C3082K 76 25C4574 142 2501383K 76 
25A1862 79 2581276 128 2581515 138 25C3269 138 25C4575 142 2501384 138 
25A1870 79 2581277 128 2581516 140 2SC3270M 136 25C4595 142 2501468 134 
25A1884 138 2581278 128 2581516 79 25C3271F 140 25C4596 142 25014685 134 
25A1885 76 2581279 128 2581517 138 25C3272 140 25C4617 76 2501469 128 

25A1886 76 2581286 142 2581535 79 25C3359 134 25C4618 76 2501469M 136 
25A1900 79 2581287 142 2581535 140 25C33595 134 25C4619 76 2501484K 76 

25A1902 138 2$81289 142 2581549 142 25C3377 134 2SC4620 136 2501505 142 
25A1903 138 2581290 142 2581550 142 25C3415 134 25C4642K 76 2501506 140 

258737 134 2581291 142 2581551 142 25C3722K 76 25C4649 76 2501507M 136 
258786F 140 2581292 142 2581561 79 2SC3800 138 25C4652 144 2501536M 136 

258821 128 2$81293 142 2581565 142 25C3801 134 25C4653 144 2501562 142 

258822 128 2581294 142 2581566 142 25C3802K 76 25C4672 79 2501562A 142 
258851 128 2581306 138 2581567 142 25C3837K 76 25C4699K 76 2501563 140 
258852K 76 2581307M 136 2581568 142 25C3838K 76 25C4700 76 2501563A 140 
258889F 140 2581308 79 2581569 142 25C3839K 76 25C4713K 76 2501580 142 
258891F 140 2581316 79 2581569A 142 25C3906K 76 25C4718 142 2501637 140 
258909M 136 2581316 140 2581595 138 25C3968 142 25C4719 138 2501638 140 
258910M 136 2581326 136 2581596 138 25C3969 142 25C4720 138 2501646 142 
258911M 136 2581328 138 2SC1545 128 25C4007 142 25C4721 138 2501647 142 
2581007 140 2581329 138 25C1545M 136 25C4008 142 25C4722 138 2501660M 136 

2581008 140 2581330 138 25C1613A 128 25C4010 136 25C4723 76 2501661M 136 
2581009 140 2581331 138 25C1615 128 2SC4011 136 25C4724 138 2501664 79 

2581010 138 2581332 138, 25C1645 134 25C4012 136 25C4725 76 2501665AM 136 
2581041 138 2581333 138 25C16455 134 25C4013 136 25C4726 76 2501665M 136 

2581042M 136 2581334 142 25C1651 134 25C4014 136 25C4771K 76 2501720 142 

2581043 138 2S81334A 142 25C1652 128 25C4015 136 25C4772 76 2501733 79 

2581044M 136 2581335 142 25C1652M 136 25C4016 136 25C4773 76 2501733 140 

2581051K 76 2581335A 142 25C1740 134 25C4017 136 25C4774 76 2501757K 76 
2581064 142 2581339 142 25C1740LN 134 25C4018K 76 2SC4775 128 2501758 79 

2581065 140 2581340 142 25C1740S 134 25C4032 128 25C4776M 136 2501758 140 

2581066M 136 2581341 142 2SC17405LN 134 25C4034 128 25C4777 128 2501759 140 

2581076M 136 2581342 142 25C1741 134 25C4036 128 25C4778 136 2501759 79 
2581085 142 2$81343 142 2SC1741A 134 2SC4037 128 2SC4779S 134 2$01760 79 

2S81085A 142 2581344 142 2SC1741AS 134 2SC4038 128 25C4845 142 2$01760 140 
2$81086 140 2581345 144 25C1741S 134 2SC4039 128 25C4846 142 2501762 142 

2S81086A 140 2$81353 142 2SC1809 134 2SC4040 128 2SC4847 144 2$01763 142 

2S81130AM 136 2S81353A 142 2SC1809S 134 2SC4041 128 2SC4848 142 2S01763A 142 

2S81130M 136 2$81355 142 25C2021 128 2SC4042S 134 2SC4849 142 2$01764 142 
2$81132 79 2$81356 142 2SC2021LN 128 2SC4043S 134 2SC4850 144 2$01765 142 
2$81181 140 2$81357 142 2SC2021M 136 25C4044S 134 2SC4895 142 2$01766 79 
2$81181 79 2$81358 142 2SC2021MLN 136 2SC4045 128 2SC4937 79 2$01767 79 
2$81182 140 2$81359 142 2SC2058 134 25C4061K 76 2SC4938 79 2$01768$ 134 
2$81182 79 2$81360 142 2SC2058S 134 2SC4081 76 2SC4939 79 2$01778 142 
2$81183 140 2$81369 142 2SC2059K 76 2SC4082 76 2SC4997 76 2S01778A 142 
2$81183 79 2$81370 142 2SC2060 138 2SC4083 76 2SC4998 76 2501781K 76 
2581184 79 2581374 138 25C2061 138 2SC4084 76 25C5001 140 2501782K 76 
2$81184 140 2$81386 79 2SC2062 134 2SC4097 76 2SC5001 79 2$01783 142 
2$81185 142 2581412 140 2SC2063 128 2SC4098 76 2SC5053 79 2SD1787 128 
2$81186 142 2$81412 79 2SC2063M 136 2SC4099 76 2SC5061 138 2$01809 138 
2S81186A 142 2$81423 140 2SC2389 134 2SC4100 76 2SC5062 138 2$01812 138 
2$81188 79 2$81424 79 2SC2389S 134 2SC4102 76 2SC5103 140 2$01832 142 
2$81189 79 2$81425 138 2SC2390 134 2SC4103 76 2SC5103 79 2$01833 142 

2S81197K 76 2$81425 138 2SC2410 134 2SC4115S 134 2$0786 134 2$01834 79 
2S81198K 76 2$81426 134 2SC2410S 134 2SC4128 76 2$0786$ 134 2$01855 142 

2$81199 128 2$81427 79 2SC2411K 76 2SC4129 142 2S0947F 140 2S01855A 142 
2$81212 138 2$81428 128 2SC2412K 76 2SC4132 79 2$01055 128 2501856 142 
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2501857 136 2502098 79 25K2042 78 BCX18 73 OTA114GVA 147 OTA123JUA 86 

2501857A 136 2502114K 76 25K2042 65 BCX19 73 OTA114TAA 147 OTA123JVA 147 

2501858 136 2502118 79 "25K2094 112 BCX20 73 OTA114TEA 86 OTA123YAA 147 
2501859 136 2502118 140 25K2094 65 BCX53 75 OTA114TFA 147 OTA123YEA 86 

2501860 136 2502132 134 25K2094 78 BCX56 75 OTA114TKA 86 OTA123YFA 147 
I 

2501861 136 2502143 79 25K2095 112 BCX70G 73 OTA114TLA 147 OTA123YKA 86 

2501862 136 2502143 140 25K2103 65 BCX70H 73 OTA114T5A 147 OTA123YLA 147 

2501863 136 25021445 134 25K2103 78 BCX70J 73 OTA114TUA 86 OTA123Y5A 147 
2501864 136 2502145 128 25K2104 65 8CX70K 73 OTA114TVA 147 OTA123YUA 86 

2501865 136 2502145M 136 25K2104 112 BCX71G 73 OTA114WAA 147 OTA123YVA 147 

2501866 136 2502146 138 25K2176 112 BCX71H 73 OTA114WEA 86 OTA124EAA 147 

2501867 136 2502147 140 25K2261 112 BCX71J 73 OTA114WFA 147 OTA124EEA 86 

2501888 142 2502150 79 25K2262 112 BF517 73 OTA114WKA 86 OTA124EFA 147 

2501889 142 2502152 134 3AA11 151 BF520 73 OTA114WLA 147 OTA124EKA 86 

2501896 142 2502153 79 3AA12 151 OT3C144WA 153 OTA114W5A 147 OTA124ELA 147 

2501897 142 2502154 128 3AA13 151 OT5A113ZA 153 OTA114WUA 86 OTA124E5A 147 

2501898 79 2502159 138 3AC11 151 OT5A114EA 153 OTA114WVA 147 OTA124EUA 86 

2501918 79 2502166 140 3AC12 151 OT5A124EA 153 OTA114YAA 147 OTA124EVA 147 

2501918 140 2502167 79 3AC13 151 OT5A143EA 153 OTA114YEA 86 OTA124GAA 147 

2501919 128 2502168 128 4AA11 151 OT5A143TA 153 OTA114YFA 147 OTA124GEA 86 

2501920 128 2502169 128 4AA12 151 OT5A143XA 153 OTA114YKA 86 OTA124GFA 147 

2501921 128 2502170 79 4AC15 151 OT5A144EA 153 OTA114YLA 147 OTA124GKA 86 

2501929 138 2502172 138 4AC16 151 OT5B123E 153 OTA114Y5A 147 OTA124GLA 147 

2501930 138 2502175 128 4AC17 151 OT5C113ZA 153 OTA114YUA 86 OTA124G5A 147 

2501931 138 2502191 128 4AC18 151 OT5C114EA 153 OTA114YVA 147 OTA124GUA 86 

2501932 142 2502192 136 4AC19 151 OT5C124EA 153 OTA115EAA 147 OTA124GVA 147 

2501933 142 2502195 79 4AC20 151 OT5C143EA 153 OTA115EEA 86 OTA124TAA 147 

2501943 142 2502197M 136 4AC21 151 OT5C143TA 153 OTA115EFA 147 OTA124TEA 86 

2501944 142 2502211 79 4AC22 151 OT5C143XA 153 OTA115EKA 86 OTA124TFA 147 

2501949 76 2502212 79 4AC23 151 OT5C144EA 153 OTA115ELA 147 OTA124TKA 86 
2501956 142 2502226K 76 4AC24 151 OT50123E 153 OTA115E5A 147 OTA124TLA 147 

2501957 142 25022275 134 4AC25 151 OTA103RAA 147 OTA115EUA 86 OTA124T5A 147 

2501960 134 2502236 144 4AC26 151 OTA103REA 86 OTA115EVA 147 OTA124TUA 86 
2501961 138 2502237 144 4AE12 151 OTA103RFA 147 OTA115GAA 147 OTA124TVA 147 

2501962M 136 2502264 136 BC817-16 73 OTA103RKA 86 OTA115GEA 86 OTA124XAA 147 

2501963 79 2502279 136 BC817-25 73 OTA103RLA 147 OTA115GFA 147 OTA124XEA 86 
2501980 79 2502283 142 BC847A 73 OTA103R5A 147 OTA115GKA 86 OTA124XFA 147 

2501980 140 2502306 142 BC847B 73 OTA103RUA 86 OTA115GLA 147 OTA124XKA 86 

2501986 142 2502307 142 BC847C 73 OTA103RVA 147 OTA115G5A 147 OTA124XLA 147 

2501987 142 2502308 138 BC848A 73 OTA113TAA 147 OTA115GUA 86 OTA124X5A 147 

2502004 138 2502309 138 BC848B 73 OTA113TEA 86 OTA115GVA 147 OTA124XUA 86 

2502005 138 2502312 128 BC848C 73 OTA113TFA 147 OTA115TAA 147 OTA124XVA 147 
2502006 138 2502313M 136 BC857A 73 OTA113TKA 86 OTA115TEA 86 OTA125TA 147 

2502007 138 2502314 128 BC857B 73 OTA113TLA 147 OTA115TFA 147 OTA125TF 147 

2502008 138 2502315 136 BC858A 73 OTA113T5A 147 OTA115TKA 86 OTA125TK 86 

2502009 138 2502318 79 BC858B 73 OTA113TUA 86 OTA115TLA 147 OTA125TL 147 

2502010 138 2502318 140 BC858C 73 OTA113TVA 147 OTA115T5A 147 OTA125T5 147 

2502011 138 25023225 134 BCW29 73 OTA113ZAA 147 OTA115TUA 86 OTA125TU 86 
2502023 142 2502343 140 BCW30 73 OTA113ZEA 86 OTA115TVA 147 OTA125TV 147 

2502024 142 2502351 76 BCW31 73 OTA113ZFA 147 OTA115UA 147 OTA143EAA 147 

2502025 142 2502388 138 BCW32 73 OTA113ZKA 86 OTA115UF 147 OTA143EEA 86 

2502032 142 2502391 79 BCW33 73 OTA113ZLA 147 OTA115UK 86 OTA143EFA 147 

2502033 142 2502394 142 BCW60A 73 OTA113Z5A 147 OTA115UL 147 OTA143EKA 86 
2502033A 142 2502395 142 BCW60B 73 OTA113ZUA 86 OTA115U5 147 OTA143ELA 147 

2502035 142 2502396 142 BCW60C 73 OTA113ZVA 147 OTA115UU 86 OTA143E5A 147 

2502036 142 2502397 142 BCW600 73 OTA114EAA 147 OTA115UV 147 OTA143EUA 86 
2502037 142 2502398 142 BCW61A 73 OTA114EEA 86 OTA123EAA 147 OTA143EVA 147 

2502038 142 2502399 142 BCW61B 73 OTA114EFA 147 OTA123EEA 86 OTA143TAA 147 

2502039 142 2502400 142 BCW61C 73 OTA114EKA 86 OTA123EFA 147 OTA143TEA 86 
2502040 142 2502400A 142 BCW610 73 OTA114ELA 147 OTA123EKA 86 OTA143TFA 147 

2502041 142 2502450 138 BCW65A 73 OTA114E5A 147 OTA123ELA 147 OTA143TKA 86 
2502042 142 2502451 138 BCW65B 73 OTA114EUA 86 OTA123E5A 147 OTA143TLA 147 

2502043 142 25K1973 65 BCW65C 73 OTA114EVA 147 OTA123EUA 86 OTA143T5A 147 

2502044 142 25K1973 112 BCW68F 73 OTA114GAA 147 OTA123EVA 147 OTA143TUA 86 

2502061 142 25K1973 78 BCW68G 73 OTA114GEA 86 OTA123JAA 147 OTA143TVA 147 

2502062 144 25K1974 112 BCW69 73 OTA114GFA 147 OTA123JEA 86 OTA143XAA 147 

2502069 138 25K1975 112 BCW70 73 OTA114GKA 86 OTA123JFA 147 OTA143XEA 86 
2502091 142 25K1976 112 BCW71 73 OTA114GLA 147 OTA123JKA 86 OTA143XFA 147 

2502096 142 25K2041 65 BCW72 73 OTA114G5A 147 OTA123JLA 147 OTA143XKA 86 
2502097 136 25K2041 78 BCX17 73 OTA114GUA 86 OTA123J5A 147 OTA143XLA 147 
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DTA143XSA 147 DTB113ZL 148 DTC1D3REA 86 DTC115GVA 147 DTC124XUA 86 DTC144TSA 147 
DTA143XUA 86 DTB113ZS 148 DTC103RFA 147 DTC115TAA 147 DTC124XVA 147 DTC144TUA 86 
DTA143XVA 147 DTB113ZV 148 DTC103RKA 86 DTC115TEA 86 DTC125TA 147 DTC144TVA 147 
DTA143YAA 147 DTB114EA 148 DTC1D3RLA 147 DTC115TFA 147 DTC125TF 147 DTC144VAA 147 
DTA143YEA 86 DTB114EF 148 DTC1D3RSA 147 DTC115TKA 86 DTC125TL 147 DTC144VEA 86 
DTA143YFA 147 DTB114EK 87 DTC103RUA 86 DTC115TLA 147 DTC125TS 147 DTC144VFA 147 
DTA143YKA 86 DTB114EL 148 DTC103RVA 147 DTC115TSA 147 DTC125TU 86 DTC144VKA 86 

DTA143YLA 147 DTB114ES 148 DTC113ZAA 147 DTC115TUA 86 DTC125TV 147 DTC144VLA 147 
DTA143YSA 147 DTB114EV 148 DTC113ZEA 86 DTC115TVA 147 DTC125YK 86 DTC144VSA 147 
DTA143YUA 86 DTB114GA 148 DTC113ZFA 147 DTC115UA 147 DTC143EAA 147 DTC144VUA 86 

DTA143YVA 147 DTB114GF 148 DTC113ZKA 86 DTC115UF 147 DTC143EEA 86 DTC144VVA 147 
DTA143ZAA 147 DTB114GK 87 DTC113ZLA 147 DTC115UK 86 DTC143EFA 147 DTC144WAA 147 
DTA143ZEA 86 DTB114GL 148 DTC113ZSA 147 DTC115UL 147 DTC143EKA 86 DTC144WEA 86 
DTA143ZFA 147 DTB114GS 148 DTC113ZUA 86 DTC115US 147 DTC143ELA 147 DTC144WFA 147 
DTA143ZKA 86 DTB114GV 148 DTC113ZVA 147 DTC115UU 86 DTC143ESA 147 DTC144WKA 86 

DTA143ZLA 147 DTB114TA 148 DTC114EAA 147 DTC115UV 147 DTC143EUA 86 DTC144WLA 147 
DTA143ZSA 147 DTB114TF 148 DTC114EEA 86 DTC123EAA 147 DTC143EVA 147 DTC144WSA 147 
DTA143ZUA 86 DTB114TK 87 DTC114EFA 147 DTC123EEA 86 DTC143TAA 147 DTC144WUA 86 
DTA143ZVA 147 DTB114TL 148 DTC114EKA 86 DTC123EFA 147 DTC143TEA 86 DTC144WVA 147 
DTA144EAA 147 DTB114TS 148 DTC114ELA 147 DTC123EKJ\ 86 DTC143TFA 147 DTC314TA 148 
DTA144EEA 86 DTB114TV 148 DTC114ESA 147 DTC123ELA 147 DTC143TKA 86 DTC314TF 148 
DTA144EFA 147 DTB122JA 148 DTC114EUA 86 DTC123ESA 147 DTC143TLA 147 DTC314TK 87 
DTA144EKA 86 DTB122JF 148 DTC114EVA 147 DTC123EUA 86 DTC143TSA 147 DTC314TL 148 
DTA144ELA 147 DTB122JK 87 DTC114GAA 147 DTC123EVA 147 DTC143TUA 86 DTC314TS 148 
DTA144ESA 147 DTB122JL 148 DTC114GEA 86 DTC123JAA 147 DTC143TVA 147 DTC314TV 148 
DTA144EUA 86 DTB122JS 148 DTC114GFA 147 DTC123JEA 86 DTC143XAA 147 DTC323TA 148 
DTA144EVA 147 DTB122JV 148 DTC114GKA 86 DTC123JFA 147 DTC143XEA 86 DTC323TF 148 
DTA144GAA 147 DTB123EA 148 DTC114GLA 147 DTC123JKA 86 DTC143XFA 147 DTC323TK 87 
DTA144GEA 86 DTB123EF 148 DTC114GSA 147 DTC123JLA 147 DTC143XKA 86 DTC323TL 148 
DTA144GFA 147 DTB123EK 87 DTC114GUA 86 DTC123JSA 147 DTC143XLA 147 DTC323TS 148 
DTA144GKA 86 DTB123EL 148 DTC114GVA 147 DTC123JUA 86 DTC143XSA 147 DTC323TV 148 
DTA144GLA 147 DTB123ES 148 DTC114TAA 147 DTC123JVA 147 DTC143XUA 86 DTC343TA 148 
DTA144GSA 147 DTB123EV 148 DTC114TEA 86 DTC123YAA 147 DTC143XVA 147 DTC343TF 148 
DTA144GUA 86 DTB123TA 148 DTC114TFA 147 DTC123YEA 86 DTC143YAA 147 DTC343TK 87 
DTA144GVA 147 DTB123TF 148 DTC114TKA 86 DTC123YFA 147 DTC143YEA 86 DTC343TL 148 
DTA144TAA 147 DTB123TK 87 DTC114TLA 147 DTC123YKA 86 DTC143YFA 147 DTC343TS 148 
DTA144TEA 86 DTB123TL 148 DTC114TSA 147 DTC123YLA 147 DTC143YKA 86 DTC343TV 148 
DTA144TFA 147 DTB123TS 148 DTC114TUA 86 DTC123YSA 147 DTC143YLA 147 DTC363EA 148 
DTA144TKA 86 DTB123TV 148 DTC114TVA 147 DTC123YUA 86 DTC143YSA 147 DTC363EF 148 
DTA144TLA 147 DTB123YA 148 DTC114WAA 147 DTC123YVA 147 DTC143YUA 86 DTC363EK 87 
DTA144TSA 147 DTB123YF 148 DTC114WEA 86 DTC124EAA 147 DTC143YVA 147 DTC363EL 148 
DTA144TUA 86 DTB123YK 87 DTC114WFA 147 DTC124EEA 86 DTC143ZAA 147 DTC363ES 148 
DTA144TVA 147 DTB123YL 148 DTC114WKA 86 DTC124EFA 147 DTC143ZEA 86 DTC363EV 148 
DTA144VAA 147 DTB123YS 148 DTC114WLA 147 DTC124EKA 86 DTC143ZFA 147 DTC363TA 148 
DTA144VEA 86 DTB123YV 148 DTC114WSA 147 DTC124ELA 147 DTC143ZKA 86 DTC363TF 148 
DTA144VFA 147 DTB133HA 148 DTC114WUA 86 DTC124ESA 147 DTC143ZLA 147 DTC363TK 87 
DTA144VKA 86 DTB133HF 148 DTC114WVA 147 DTC124EUA 86 DTC143ZSA 147 DTC363TL 148 

' DTA144VLA 147 DTB133HK 87 DTC114YAA 147 DTC124EVA 147 DTC143ZUA 86 DTC363TS 148 
DTA144VSA 147 DTB133HL 148 DTC114YEA 86 DTC124GAA 147 DTC143ZVA 147 DTC363TV 148 
DTA144VUA 86 DTB133HS 148 DTC114YFA 147 DTC124GEA 86 DTC144EAA 147 DTD113EA 148 
DTA144VVA 147 DTB133HV 148 DTC114YKA 86 DTC124GFA 147 DTC144EEA 86 DTD113EF 148 
DTA144WAA 147 DTB143EA 148 DTC114YLA 147 DTC124GKA 86 DTC144EFA 147 DTD113EK 87 
DTA144WEA 86 DTB143EF 148 DTC114YSA 147 DTC124GLA 147 DTC144EKA 86 DTD113EL 148 
DTA144WFA 147 DTB143EK 87 DTC114YUA 86 DTC124GSA 147 DTC144ELA 147 DTD113ES 148 
DTA144WKA 86 DTB143EL 148 DTC114YVA 147 DTC124GUA 86 DTC144ESA 147 DTD113EV 148 
DTA144WLA 147 DTB143ES 148 DTC115EAA 147 DTC124GVA 147 DTC144EUA 86 DTD113ZA 148 
DTA144WSA 147 DTB143EV 148 DTC115EEA 86 DTC124TAA 147 DTC144EVA 147 DTD113ZF 148 
DTA144WUA 86 DTB143TA 148 DTC115EFA 147 DTC124TEA 86 DTC144GAA 147 DTD113ZK BT 
DTA144WVA 147 DTB143TF 148 DTC115EKA 86 DTC124TFA 147 DTC144GEA 86 DTD113ZL 148 
DTA214YK 86 DTB143TK 87 DTC115ELA 147 DTC124TKA 86 DTC144GFA 147 DTD113ZS 148 
DTA214YU 86 DTB143TL 148 DTC115ESA 147 DTC124TLA 147 DTC144GKA 86 DTD113ZV 148 
DTB113EA 148 DTB143TS 148 DTC115EUA 86 DTC124TSA 147 DTC144GLA 147 DTD114EA 148 
DTB113EF 148 DTB143TV 148 DTC115EVA 147 DTC124TUA 86 DTC144GSA 147 DTD114EF 148 
DTB113EK 87 DTB163TA 148 DTC115GAA 147 DTC124TVA 147 DTC144GUA 86 DTD114EK 87 
DTB113EL 148 DTB163TF 148 DTC115GEA 86 DTC124XAA 147 DTC144GVA 147 DTD114EL 148 
DTB113ES 148 DTB163TK 87 DTC115GFA 147 DTC124XEA 86 DTC144TAA 147 DTD114ES 148 
DTB113EV 148 DTB163TL 148 DTC115GKA 86 DTC124XFA 147 DTC144TEA 86 DTD114EV 148 
DTB113ZA 148 DTB163TS 148 DTC115GLA 147 DTC124XKA 86 DTC144TFA 147 DTD114GA 148 
DTB113ZF 148 DTB163TV 148 DTC115GSA 147 DTC124XLA 147 DTC144TKA 86 DTD114GF 148 
DTB113ZK 87 DTC1D3RAA 147 DTC115GUA 86 DTC124XSA 147 DTC144TLA 147 DTD114GK 87 
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Pa:~ I-" DTD114GL 148 FMC1A 90 IMH15A 92 MPS3706 130 SST6838 70 LIMH1 

DTD114GS 148 FMC2A 90 IMT1A 84 MPS3711 130 SST6839 72 LIMH2 

DTD114GV 148 FMC3A 90 IMT2A 84 MPS4250 132 SST7157 72 LIMH3 

DTD114TA 148 FMC4A 90 IMT3A 84 MPS4354 133 SST7208 70 LIMH4 

DTD114TF 148 FMCSA 90 IMT4 84 MPS5172 130 SST8245 71 LIMH5 

DTD114TK 87 FMC6A 90 IMTSA 84 MPS6515 131 SST8598 72 LIMH6 

DTD114TL 148 FMG1A 90 IMX1 84 MPS6519 132 SSTA05 71 LIMH7 

DTD114TS 148 FMG2A 90 IMX2 84 MPS6530 131 SSTA06 71 LIMHB 

DTD114TV 148 FMG3A 90 IMX3 84 MPS6531 131 SSTA13 71 LIMH9 

DTD122JA 148 FMG4A 90 IMX4 84 MPS6534 132 SSTA14 71 LIMH10 

DTD122JF 148 FMG5A 90 IMX5 84 MPS6562 133 SSTA20 70 LIMH11 

DTD122JK 87 FMG6A 90 IMX6 84 MPS8097 130 SSTA28 71 LIML1 

DTD122JL 148 FMG7A 90 IMX7 84 MPS-A05 131 SSTA29 71 LIML2 

DTD122JS 148 FMGBA 90 IMXB 84 MPS-A06 131 SSTA55 72 LIMS1 

DTD122JV 148 FMG9A 90 IMX9 84 MPS-A09 130 SSTA56 72 LIMS2 

DTD123EA 148 FMG11A 90 IMX11 84 MPS-A13 131 SSTA63 72 LIMT1 

DTD123EF 148 FMJ1A 90 IMZ1A 84 MPS-A14 131 SSTA64 72 LIMT2 

DTD123EK 87 FM01A 90 IMZ2A 84 MPS-A18 130 SSTA65 72 LIMT3 

DTD123EL 148 FMS1A 82 IMZ3A 84 MPS-A20 130 SSTA70 72 LIMW1 

DTD123ES 148 FMS2A 82 MDA01 96 MPS-A26 131 SSTTIS93 72 LIMW2 

DTD123EV 148 FMS3 82 MDC01 95 MPS-A27 131 SSTTIS97 70 LIMW5 

DTD123TA 148 FMS4 82 MDC02 95 MPS-A28 131 TA54 150 LIMW6 

DTD123TF 148 FMW1 82 MDC03 95 MPS-A29 131 TA57 150 LIMW7 

DTD123TK 87 FMW2 82 MDE01 98 MPS-A55 133 TA60 150 LIMWB 

DTD123TL 148 FMW3 82 MDE02 98 MPS-A56 133 TA61 150 LIMW9 

DTD123TS 148 FMW4 82 MDG01 97 MPS-A63 133 TA64 150 LIMW10 

DTD123TV 148 FMW5 82 MDG02 97 MPS-A64 133 TA76 150 LIMW11 

DTD123YA 148 FMW6 82 MDG06 97 MPS-A65 133 TA78 150 LIMW12 

DTD123YF 148 FMW7 82 MDG07 97 MPS-A70 132 TA6270F 98 UMW13 

DTD123YK 87 FMWB 82 MDJ01 94 MPS-004 131 LIMA1 90 UMX1 

DTD123YL 148 FMW9 82 MMST918S 71 PN2222 130 LIMA2 90 LIMX2 

DTD123YS 148 FMW10 82 MMST1130 70 PN2222A 130 LIMA3 90 LIMX3 

DTD123YV 148 FMW11 82 MMST1139 71 PN2907 132 LIMA4 90 LIMX4 

DTD133HA 148 FMW12 82 MMST2222 70 PN2907A 132 LIMAS 90 LIMX5 

DTD133HF 148 FMW13 82 MMST2222A 70 RLI101 100 LIMAS 90 LIMX6 

DTD133HK 87 FMY1A 82 MMST2907 72 RLI201 101 LIMA7 90 LIMX11 

DTD133HL 148 FMY3A 82 MMST2907A 72 RU901 102 LIMAS 90 LIMY1 

DTD133HS 148 FMY4A 82 MMST3904 70 RXT2222A 75 LIMAS 90 LIMY3 

DTD133HV 148 FMY5 82 MMST3906 72 RXT2907A 75 LIMA10 90 LIMY4 

DTD143EA 148 FMY6 82 MMST4124 70 RXT3904 75 LIMA11 90 LIMZ1 

DTD143EF 148 IMB1A 92 MMST4126 72 RXT3906 75 LIMB1 92 LIMZ2 

DTD143EK 87 IMB2A 92 MMST4401 70 RXT-A14 75 LIMB2 92 

DTD143EL 148 IMB3A 92 MMST4403 72 RXT-A28 75 LIMB3 92 

DTD143ES 148 IMB4A 92 MMST5086 72 RXT-A64 75 LIMB4 92 

DTD143EV 148 IMBSA 92 MMST5087 72 RXT-A76 75 LIMBS 92 

DTD143TA 148 IMB6A 92 MMST5088 70 SST918 71 LIMBS 92 

DTD143TF 148 IMB7A 92 MMST5089 70 SST918S 71 LIMB7 92 

DTD143TK 87 IMBBA 92 MMST5101 72 SST1130 70 LIMBS 92 

DTD143TL 148 IMB9A 92 MMST5424 71 SST1139 71 LIMBS 92 

DTD143TS 148 IMB10A 92 MMST6428 70 SST2222 70 LIMB10 92 
Diodes 

92 

92 

92 

92 

92 

92 

92 

92 

92 

82 

82 

82 

82 

84 

84 

84 

82 

82 

82 

82 

82 

82 

82 

82 

82 

82 

82 

84 

84 

84 

84 

84 

84 

84 

82 

82 

82 

84 

84 

DTD143TV 148 IMB11A 92 MMST6B38 70 SST2222A 70 LIMB11 92 1N746 203 

DTD163TA 148 IMB14A 92 MMST6839 72 SST2907 72 LIMC1 90 1N747 203 

DTD163TF 148 IMD1A 92 MMST7157 72 SST2907A 72 LIMC2 90 1N748 203 

DTD163TK 87 IMD2A 92 MMST8245 71 SST3904 70 LIMC3 90 1N749 203 

DTD163TL 148 IMD3A 92 MMST8598 72 SST3906 72 LIMC4 90 1N750 203 

DTD163TS 148 IMD6A 92 MMSTA06 71 SS1:4124 70 LIMCS 90 1N751 203 

DTD163TV 148 IMDBA 92 MMSTA13 71 SST4126 72 LIMD2 92 1N752 203 

DTDG14GP 87 IMD9A 92 MMSTA14 71 SST4400 70 LIMD3 92 1N753 203 

DTDM12ZP 87 IMH1A 92 MMSTA20 70 SST4401 70 UMD6 92 1N754 203 

FMA1A 90 IMH2A 92 MMSTA28 71 SST4403 72 LIMG1 90 1N755 203 

FMA2A 90 IMH3A 92 MMSTA56 72 SST5086 72 LIMG2 90 1N756 203 

FMA3A 90 IMH4A 92 MMSTA63 72 SST5087 72 UMG3 90 1N757 203 

FMA4A 90 IMH5A 92 MMSTA64 72 SST5088 70 UMG4 90 1N758 203 

FMASA 90 IMH6A 92 MMSTA70 72 SST5089 70 LIMGS 90 1N759 203 

FMA6A 90 IMH7A 92 MPL1 99 SST5101 72 LIMG6 90 1N914 197 

FMA7A 90 IMHBA 92 MPL2 99 SST5210 70 LIMG7 90 1N914A 197 

FMABA 90 IMH9A 92 MPS3638 132 SST5424 71 LIMGB 90 1N914B 197 

FMA9A 90 IMH10A 92 MPS3638A 132 SST6426 71 LIMG9 90 1N916 197 

FMA10A 90 IMH11A 92 MPS3703 132 SST6427 71 LIMG10 90 1N916A 197 

FMA11A 90 IMH14A 92 MPS3704 130 SST6428 70 LIMG11 90 1N916B 197 • 
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1N957 202 15R35·200A 198 DA203 204 DTZ20 175 MTZJ39 201 RB751H-40 172 

1N958 202 15R35-400A 198 DA204K 180 DTZ22 175 MTZJ39E 201 RLR4001 171 

1N959 202 15R124-1 OOA 198 DA204U 180 DTZ24 175 MTZJ39f. 201 RLR4002 171 

1N960 202 1SR124·200A 198 DA210S 204 DTZ27 175 MTZJ39G 201 RLR4003 171 

1N961 202 15R124·400A 198 DA216 204 DTZ30 175 MTZJ43 201 RLR4004 171 

1N962 202 15R139-100 198 DA2185 204 DTZ33 175 MTZJ47 201 RL5135 170 

1N963 202 15R139-200 198 DA221 180 DTZ36 175 MTZJ51 201 RL5139 168 

1N964 202 15R139-400 198 DA223 180 FMN1 180 MTZJ56 201 RL5140 168 

1N965 202 15R139-600 198 DA226U 180 FMP1 180 PTZ2.0 176 RL5141 168 

1N966 202 15R153-100 198 DA227 180 IMN10 180 PTZ2.2 176 RL5245 168 

1N967 202 15R153-200 198 DA228K 180 IMN11 180 PTZ2.4 176 RL54148 169 

1N968 202 15R153-400 198 DAN201 204 IMP11 180 PTZ2.7 176 RL54149 169 

1N969 202 15R154·100 171 DAN202K 180 ITZ5.6H 203 PTZ3.0 176 RL54150 169 

1N970 202 15R154-200 171 DAN202U 180 LTZ·MR15 199 PTZ3.3 176 RL54151 169 

1N3064 197 15R154·400 171 DAN208 204 MTZ2.0 200 PTZ3.6 176 RL54152 169 

1N3600 197 15R154·600 171 DAN209 204 MTZ2.2 200 PTZ3.9 176 RL54153 169 

1N3604 197 15R154·800 171 DAN2095 204 MTZ2.4 200 PTZ4.3 176 RL54154 169 

1N3605 197 15R156-100 171 DAN212K 180 MTZ2.7 200 PTZ4.7 176 RL54446 169 

1N3606 197 15R156-200 171 DAN213 204 MTZ3.0 200 PTZS.1 176 RL54447 169 

1N4001A 198 15R156-400 171 DAN215 204 MTZ3.3 200 PTZS.6 176 RL54448 169 

1N4002A 198 15R159·200 171 DAN217 180 MTZ3.6 200 PTZ6.2 176 RL54449 169 

1N4003A 198 15541 196 DAN222 180 MTZ3.9 200 PTZ6.8 176 RL54450 169 

1N4004A 198 15592 196 DAN235E 170 MTZ4.3 200 PTZ7.5 176 RL54454 169 

1N4148 197 15593 196 DAN235K 170 MTZ4.7 200 PTZ8.2 176 RL54606 169 

1N4149 197 15594 196 DAN235U 170 MTZS.1 200 PTZ9.1 176 RL5·71 168 

1N4150 197 155130 196 DAN401 204 MTZS.6 200 PTZ10 176 RL5·72 168 

1N4151 197 155131 196 DAN403 204 MTZ6.2 200 PTZ11 176 RL5-73 168 

1N4152 197 155132 196 DAN601 204 MTZ6.8 200 PTZ12 176 RL5-92 168 

1N4153 197 155133 196 DANB01 204 MTZ7.5 200 PTZ13 176 RL5-93 168 

1N4154 197 155134 196 DANB03 204 MTZ8.2 200 PTZ15 176 RL5-94 168 

1N4446 197 155135 198 DAP201 204 MTZ9.1 200 PTZ16 176 RLZ2.0 178 

1N4447 197 155136 196 DAP202K 180 MTZ10 200 PTZ1B 176 RLZ2.2 178 

1N4448 197 1$$137 196 DAP202U 180 MTZ11 200 PTZ20 176 RLZ2.4 178 

1N4449 197 1$$138 196 DAP208 204 MTZ12 200 PTZ22 176 RLZ2.7 178 

1N4450 197 1$$139 196 DAP209 204 MTZ13 200 PTZ24 176 RLZ3.0 178 

1N4454 197 155140 196 DAP2095 204 MTZ15 200 PTZ27 176 RLZ3.3 178 

1N4531 197 155141 196 DAP213 204 MTZ16 200 PTZ30 176 RLZ3.6 178 

1N4532 197 155142 196 DAP215 204 MTZ18 200 PTZ33 176 RLZ3.9 178 

1N4533 197 155143 196 DAP222 180 MTZ20 200 PTZ36 176 RLZ4.3 178 

1N4534 197 155144 196 DAP236K 170 MTZJ2.0 201 PTZ39 176 RLZ4.7 178 

1N4536 197 1$$145 196 DAP236U 170 MTZJ2.2 201 PTZ43 176 RLZS.1 • 178 

1N4606 197 1$$146 196 DAP401 204 MTZJ2.4 201 R0503C·02 198 RLZS.6 178 

1N5230 202 1$$147 196 DAP601 204 MTZJ2.7 201 R0503D-02 198 RLZ6.2 178 

1N5231 202 1$$244 196 DAP801 204 MTZJ3.0 201 RB015T-40 199 RLZ6.B 178 

1N5232 202 155245 196 DAP803 204 MTZJ3.3 201 RB025T·40 199 RLZ7.5 178 

1N5233 202 155252 196 DNA223K 180 MTZJ3.6 201 RB031B-40 172 RLZ8.2 178 

1N5234 202 155253 196 DTZ2.0 175 MTZJ3.9 201 RB035B-20 172 RLZ9.1 178 

1N5235 202 1$$254 196 DTZ2.2 175 MTZJ4.3 201 RB100A 199 RLZ10 178 

1N5236 202 1$$265 198 DTZ2.4 175 MTZJ4.7 201 RB110C 172 RLZ11 178 

1N5237 202 155290 196 DTZ2.7 175 MTZJ5.1 201 RB111C 172 RLZ12 178 

1N5238 202 155291 196 DTZ3.0 175 MTZJ5.6 201 RB160L-40 172 RLZ13 178 

1N5239 202 155292 196 DTZ3.3 175 MTZJ6.2 201 RB400D 172 RLZ15 178 

1N5240 202 1$$353 168 DTZ3.6 175 MTZJ6.8 201 RB401D 172 RLZ16 178 

1N5241 202 1$$354 168 DTZ3.9 175 MTZJ7.5 201 RB411D 172 RLZ18 178 

1N5242 202 155355 168 DTZ4.3 175 MTZJ8.2 201 RB420D 172 RLZ20 178 

1N5243 202 155356 170 DTZ4.7 175 MTZJ9.1 201 RB421D 172 RLZ22 178 

1N5244 202 15V223 174 DTZ5.1 175 MTZJ10 201 RB425D 172 RLZ24 178 

1N5245 202 DA106K 180 DTZ5.6 175 MTZJ11 201 RB435C 172 RLZ27 178 

1N5246 202 DA106U 180 DTZ6.2 175 MTZJ12 201 RB441Q 199 RLZ30 178 

1N5247 202 DA112 180 DTZ6.B 175 MTZJ13 201 RB450F 172 RLZ33 178 

1N524B 202 DA113 180 DTZ7.5 175 MTZJ15 201 RB451F 172 RLZ36 178 

1N5249 202 DA114 180 DTZ8.2 175 MTZJ16 201 RB471E 172 RLZ39 178 

1N5250 202 DA115 180 DTZ9.1 175 MTZJ18 201 RBS OOH 172 RLZ39E 178 

1N5251 202 DA116 180 DTZ10 175 MTZJ20 201 RB501H 172 RLZ39F 178 

1N5252 202 DA118 180 DTZ11 175 MTZJ22 201 RB705D 172 RLZ39G 178 

152471 196 DA119 180 DTZ12 175 MTZJ24 201 RB715F 172 RLZ43 178 

152472 196 DA120 180 DTZ13 175 MTZJ27 201 RB717F 172 RLZ47 178 

152473 196 DA121 180 DTZ15 175 MTZJ30 201 RB721Q 199 RLZ51 178 

152787 196 DA122 180 DTZ16 175 MTZJ33 201 RB731U 172 RLZ56 178 • 15R35-100A 198 DA123 180 DTZ18 175 MTZJ36 201 RB751H 172 RLZ5221B 179 
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RLZ5222B 179 LA-101MP 236 LA-801MF 236 LB-402VK 241 LC-304MK 246 L0-1203YY 247 

RLZ5223B 179 LA-101VF 236 LA-801MP 236 LB-402VM 241 LC-304UA 246 LE-112B4M 263 

RLZ5224B 179 LA-101VP 236 LA-801VF 236 LB-402VN 241 LC-304UK 246 LE-112B4V 263 

RLZ5225B 179 LA-101YF 236 LA-801VP 236 LB-402YO 241 LC-304VA 246 LE-128A3M 263 

RLZ5226B 179 LA-101YP 236 LA-801YF 236 LB-402YN 241 LC-304VK 246 LE-128A3V 263 
I 

RLZ5227B 179 LA-131LA 236 LA-801YP 236 LB-40300 241 LC-3050A 246 LE-1056M 263 

RLZ5228B 179 LA-131LK 236 LA-22120U 236 LB-4030F1 241 LC-3050K 246 LE-1056V 263 

RLZ5229B 179 LA-221LR 236 LA-6460 236 LB-4030N 241 LC-305MA 246 LM-0350UA 251 

RLZ5230B 179 LA-30108 236 LA-6480 236 LB-403MO 241 LC-305MK 246 LM-0350UB 251 

RLZ5231B 179 LA-301DL 236 LA-6660 236 LB-403MF1 241 LC-305VA 246 LM-035LRA 251 

RLZ5232B 179 LA-301MB 236 LA-6680 236 LB-403MN 241 LC-305VK 246 LM-035LRB 251 

RLZ5233B 179 LA-301ML 236 LA-6760 236 LB-403VO 241 LC-305YA 246 LM-035MGA 251 

RLZ5234B 179 LA-301VB 236 LA-6780 236 LB-403VF1 241 LC-305YK 246 LM-035MGB 251 

RLZ5235B 179 LA-301VL 236 LA-6860 236 LB-403VN 241 L0-0010U 247 LM-035VRA 251 

RLZ5236B 179 LA-301YB 236 LA-6880 236 LB-403YO 241 L0-001MG 247 LM-035VRB 251 

RLZ5237B 179 LA-301YL 236 LA-6960 236 LB-50200 241 L0-001VR 247 LM-035YYA 251 

RLZ5238B 179 LA-40100 236 LA-6980 236 LB-502DN 241 L0-001YY 247 LM-035YYB 251 

RLZ5239B 179 LA-4010F 236 LB-20208 241 LB-502MO 241 L0-00208 247 LM-0352MG8 251 

RLZ5240B 179 LA-4010N 236 L8-2020L 241 L8-502MN 241 L0-002M8 247 LM-0352VRA 251 

RLZ5241B 179 LA-401DP 236 L8-202M8 241 L8-502VO 241 L0-002V8 247 LM-0352VR8 251 

RLZ52428 179 LA-401MO 236 L8-202ML 241 L8-502VN 241 L0-002Y8 247 LM-03540UB 251 

RLZ5243B 179 LA-401MF 236 L8-202VB 241 L8-6020A2 241 L0-00308 247 LM-03540UC 251 

RLZ52448 179 LA-401MN 236 LB-202VL 241 LB-6020K2 241 L0-003M8 247 LM-0354LRC 251 

RLZ52458 179 LA-401MP 236 L8-202Y8 241 L8-602MA2 241 L0-003V8 247 LM-0354MG8 251 

RLZ5246B 179 LA-401VO 236 L8-202YL 241 L8-602MF 241 L0-003Y8 247 LM-0354MGC 251 

RLZ5247B 179 LA-401VF 236 L8-2030B 241 LB-602MF1 241 L0-006AOUA 247 LM-0354MLWC 251 

RLZ52488 179 LA-401VN 236 L8-2030L 241 LB-602MK2 241 L0-006AMGA 247 LM-0354VRB 251 

RLZ52498 179 LA-401VP 236 L8-203M8 241 L8-602MP 241 L0-006AVRA 247 LM-0354VRC 251 

RLZ5250B 179 LA-401YO 236 L8-203ML 241 LB-602MP1 241 L0-006AYYA 247 LM-03550U8 251 

RLZ5251B 179 LA-401YF 236 L8-203VB 241 L8-602VA2 241 L0-00680U8 247 LM-03550UC 251 

RLZ52528 179 LA-401YN 236 L8-203VL 241 L8-602VF 241 L0-0068MGB 247 LM-0355LRC 251 

RLZJ3.6 177 LA-401YP 236 L8-203YB 241 L8-602VF1 241 L0-0068VR8 247 LM-0355MGB 251 

RLZJ3.9 177 LA-421MLA 236 L8-203YL 241 L8-602VK2 241 L0-0068YY8 247 LM-0355MGC 251 

RLZJ4.3 177 LA-421MLK 236 LB-3020F 241 LB-602VP 241 L0-0100W 247 LM-0355MLWC 251 

RLZJ4.7 177 LA-50100 236 L8-302DF1 241 L8-602VP1 241 L0-010MW 247 LM-0355MVW8 251 

RLZJ5.1 177 LA-5010F 236 L8-3020P 241 L8-602YA2 241 L0-010VW 247 LM-0355VR8 251 

RLZJ5.6 177 LA-501DN 236 L8-3020P1 241 LB-602YK2 241 L0-010YW 247 LM-0355VRC 251 

RLZJ6.2 177 LA-5010P 236 L8-302MF 241 L8-603MF 241 L0-1010U 247 LM-0701L8 253 

RLZJ6.8 177 LA-501MO 236 L8-302MF1 241 L8-603MF1 241 L0-101MG 247 LM-0701MUM 253 

RLZJ7.5 177 LA-501MF 236 L8-302MP 241 L8-603MP 241 L0-101VR 247 LM-1256L8 253 

RLZJ8.2 177 LA-501MN 236 L8-302MP1 241 L8-603MP1 241 L0-101YY 247 LM-1256MUM 253 

RLZJ9.1 177 LA-501MP 236 L8-302VF 241 L8-603VF 241 L0-1050U 247 LM-1256V8 253 

RLZJ10 177 LA-501VO 236 L8-302VF1 241 L8-603VF1 241 L0-105MG 247 LM-2035LB 251 

RLZJ11 177 LA-501VF 236 L8-302VP 241 LB-603VP 241 L0-105VR 247 LM-2035M8 251 

RLZJ12 177 LA-501VN 236 L8-302VP1 241 L8-603VP1 241 L0-105YY 247 LM-2035MUM 251 

RLZJ13 177 LA-501VP 236 L8-302YF 241 L8-6410 241 L0-2010U 247 LM-2035VB 251 

RLZJ15 177 LA-501YF 236 LB-302YF1 241 LB-6440 241 L0-201MG 247 LM-2064L8 253 

RLZJ16 177 LA-501YP 236 L8-302YP 241 L8-6610 241 L0-201VR 247 LM-2064MB 253 

RLZJ18 177 LA-60108 236 L8-302YP1 241 L8-6640 241 L0-201YY 247 LM-2064MUM 253 

RLZJ20 177 LA-6010F 236 LB-3030A 241 L8-6710 241 L0-4040U 247 LM-2256MB 253 

RLZJ22 177 LA-601DL 236 LB-3030K 241 LB-6740 241 L0-404MG 247 LM-2256MUB 253 

RLZJ24 177 LA-601DP 236 LB-303MA 241 LB-6810 241 L0-404VR 247 LM-2256U8 253 

RN711H 174 LA-601LB 236 L8-303MK 241 LB-6840 241 L0-404YY 247 LR-11400C 260 

RN7190 174 LA-601LL 236 L8-303VA 241 LB-6910 241 L0-6030U 247 LR-1140MC 260 

RN719F 174 LA-601M8 236 L8-303VK 241 L8-6940 241 L0-603MG 247 LR-1150LT 260 

UMN1 180 LA-601MF 236 L8-4020A 241 LC-20408 246 L0-603VR 247 LR-1150MC 260 

UMP1 180 LA-601ML 236 L8-40200 241 LC-20400 246 L0-603YY 247 LR-1150NYC 260 

UMP11 180 LA-601MP 236 L8-402DK 241 LC-2040L 246 L0-605MVW 247 LR-1150YC 260 

LA-601V8 236 LB-4020N 241 LC-2040N 246 L0-7010U 247 LUL-3015MLC10 261 

LA-601VF 236 LB-402LC 241 LC-204M8 246 L0-701MG 247 LUL-5050MLC10 261 

LA-601VL 236 LB-402LM 241 LC-204MO 246 L0-701VR 247 LUL-C08018ML 1 261 

LA-601VP 236 L8-402MA 241 LC-204ML 246 L0-701YY 247 LUM-25630100 253 

LA-601Y8 236 L8-402MC 241 LC-204MN 246 L0-7060U 247 LUM-2563ML 100 253 

1- LA-601YF 236 L8-402MO 241 LC-204VB 246 L0-706MG 247 LUM-2563MU100 253 

LA-601YL 236 LB-402MK 241 LC-204VO 246 L0-706VR 247 LUM-2563MU300 255 

LA-101DF 236 LA-601YP 236 L8-402MM 241 LC-204VL 246 L0-706YY 247 LUM-2563MU301 255 

LA-1010P 236 LA-621LMA 236 L8-402MN 241 LC-204VN 246 L0-12030U 247 LUM-2563MU302 255 

LA-101LO 236 LA-621LMK 236 LB-402VA 241 LC-3040A 246 L0-1203LR 247 LUM-2565M100 253 

LA-101LN 236 LA-8010F 236 LB-402VC 241 LC-3040K 246 L0-1203MG 247 LUM-2565ML302 255 

LA-101MF 236 LA-8010P 236 LB-402VO 241 LC-304MA 246 L0-1203VR 247 LUM-2565MU302 255 
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WM·2S6SMU304 255 SLB-24VR 230 SLC·SOSYC 222 SLR-48MG 226 SLR-S7VW 226 SLR-342YT 221 

WM-2S6SMU30S 255 SLB·24YY 230 SW·16SDUD 232 SLR·48VR 226 SLR·S7YC 226 SLR·342YW 221 

WM·2S6SMU3Q6 255 SLB·2SDU 2:30 SW·16SMGD 232 SLR·48YY 226 SLR·S7YY 226 SLR·342YY 221 

WM·2S6SMV100 253 SLB·2SMG 230 SW-16SURD 232 SLR-S4DC 226 SLR-BODU 226 SLR-342YY 221 

WM·2S6SV100 253 SLB·2SPGD 230 SLJ·16SVRD 232 SLR-S4DT 226 SLR-BOMG 226 SLR-SOS DC 221 

WM·2S68L300 255 SLB·2SUR 230 SLJ·16SYYD 232 SLR·S4DU 226 SLR·BOVR 226 SLR·SOSLR 221 

WM·2S68L3SO 255 SLB·2SVR 230 SLM·13DW 217 SLR·S4DW 226 SLR·BOYY 226 SLR·SOSMC 221 

WM-2S68ML302 255 SLB·2SVRD 230 SLM·13MW 217 SLR·S4MC 226 SLR·320DC 228 SLR-SOSMG 221 

WM-2S68ML303 255 SLB-2SYY 230 SLM·13VW 217 SLR-S4MG 226 SLR-320DT 228 SLR-SOSVC 221 

WM-2568ML3S2 255 SLB·2SYYD 230 SLM·13YW 217 SLR-S4MT 226 SLR-320DU 228 SLR-SOSVR 221 

WM-2S68MU302 255 SLB·26DU 230 SLM-23DMW 217 SLR·S4MW 226 SLR·320LT 228 SLR-SOSYY 221 

WM-2S68MU3S2 255 SLB-26DW 230 SLM-23DYW 217 SLR·S4PC 226 SLR-320MC 228 SLR-S20DC 228 

WM-S122MU300 259 SLll-26MG 230 SLM-23VDW 217 SLR·S4PT 226 SLR-320MG 228 SLR-S20DT 228 

WM·S123MU300 259 SLB-26MW 230 SLM-23VMW 217 SLR-S4UR 226 SLR-320MT 228 SLR·S20MC 228 

WM·S123MU301 259 SLB·26UR 230 SLM·24SLMW 218 SLR·S4UT 226 SLR-320PC 228 SLR-S20MG 228 

WM-S12SMU300 259 SLB-26UW 230 SLM-12S1DW 218 SLR-S4UW 226 SLR·320PG 228 SLR-S20MT 228 

WM-S763MU301 258 SLB-26VR 230 SLM-12S1MW 218 SLR·S4VC 226 SLR·320PT 228 SLR-S20VC 228 

WM-S763MU302 258 SLB-26VW 230 SLM-12S1VW 218 SLR-S4VR 226 SLR-320UR 228 SLR-S20VR 228 

SLA-360JT 224 SLB-26YW 230 SLM-12S1YW 218 SLR-S4VT 226 SLR-320VC 228 SLR-S20VT 228 

SLA-360LT 224 SLB-26YY 230 SLN·210DC 218 SLR·S4VW 226 SLR-320VR 228 SLR-S20YC 228 

SLA-360MT 224 SLB-27DU 230 SLN-210DT 218 SLR-S4YC 226 SLR-320VT 228 SLR-S20YT 228 

SLA-362LT 220 SLll-27MG 230 SLN-210GYC 218 SLR-S4YT 226 SLR-320YC 228 SLR-S21LS 228 

SLA-362MT 220 SLB-27VR 230 SLN-210LT 218 SLR-S4YW 226 SLR-320YT 228 SLR-S21MS 228 

SLA·370JT 224 SLB-27YY 230 SLN-210MC 218 SLR-S4YY 226 SLR-320YY 228 SLT-2SDU 232 

SLA-370LT 224 SLB-SSDU 230 SLN-210MT 218 SLR-SS DC 226 SLR·32SDC 221 SLT-2SMG 232 

SLA-370MT 224 SLB-SSMG 230 SLN-210PC 218 SLR-SSDT 226 SLR-32SLR 221 SLT-2SVR 232 

SLA-380JT 224 SLB·SSUR 230 SLN·210RC 218 SLR·SSDU 226 SLR·32SMC 221 SLT-2SYY 232 

SLA·380LT 224 SLB·SSVR 230 SLN·210VC 218 SLR·SSDW 226 SLR·32SMG 221 SLT-3SDU 232 

SLA-380MT 224 SLB-SSYY 230 SLN-210VT 218 SLR-SSMC 226 SLR-32SVC 221 SLT-3SDW 232 

SLA-S60JT 224 SLB-72DUD 230 SLN-210YC 218 SLR-SS MG 226 SLR-32SVR 221 SLT-3SMG 232 

SLA·S60LT 224 SLB-72MGD 230 SLN·210YT 218 SLR·SSMT 226 SLR-32SYC 221 SLT·3SMW 232 

SLA-S60MT 224 SLB·72URD 230 SLR·37DC 226 SLR-S5MW 226 SLR·325YY 221 SLT-35UR 232 

SLA-562JT 224 SLB-72VRD 230 SLR-37DT 226 SLR-S5PC 226 SLR-332DC 221 SLT-35VR 232 

SLA-562LT 224 SLB-72YYD 230 SLR-37DU 226 SLR-S5VC 226 SLR-332DT 221 SLT-35VW 232 

SLA-562MT 224 SLB·74MGD 230 SLR·37LT 226 SLR·55VR 226 SLR-332MC 221 SLT-35YW 232 

SLA-S70JT 224 SLB-74URD 230 SLR-37MC 226 SLR·55VT 226 SLR-332MT 221 SLT·35YY 232 

SLA-S70LT 224 SLB·74VRD 230 SLR-37MG 226 SLR-SSVW 226 SLR-332PC 221 SLV-31DC 228 

SLA-S70MT 224 SLB-74YYD 230 SLR-37MT 226 SLR-S5YC 226 SLR-332PT 221 SLV-31DT 228 

SLA·S72JT 224 SLC·22DU 229 SLR-37PG 226 SLR-SS YT 226 SLR·332UT 221 SLV·31LT 228 

SLA-S72LT 224 SLC-22DW 229 SLR·37UC 226 SLR·S5YW 226 SLR·332VC 221 SLV-31MC 228 

SLA-572MT 224 SLC-22MG 229 SLR-37UR 226 SLR-55YY 226 SLR-332VT 221 SLV-31MT 228 

SLA-580JT 224 SLC-22MW 229 SLR-37UT 226 SLR·56DC 226 SLR-332YC 221 SLV-31PC 228 

SLA-580LT 224 SLC-22UR 229 SLR-37VC 226 SLR-56DU 226 SLR-332YT 221 SLV-31VC 228 

SLA-SBOMT 224 SLC·22VR 229 SLR-37VR 226 SLR-S6DW 226 SLR-342DC 221 SLV-31VT 228 

SLA-582JT 224 SLC-22VW 229 SLR-37VT 226 SLR-56LT 226 SLR-342DT 221 SLV-31YC 228 

SLA-582LT 224 SLC-22YW 229 SLR-37YC 226 SLR-56MC 226 SLR-342DU 221 SLV·31YT 228 

SLA-S82MT 224 SLC·22YY 229 SLR-37YT 226 SLR·S6MG 226 SLR·342DU 221 SLV-S6DC 228 

SLB·1SDU 230 SLC·26DU 229 SLR-37YY 226 SLR-S6MT 226 SLR-342DW 221 SLV-S6DT 228 

SLB·15DW 230 SLC·26DW 229 SLR-38DC 226 SLR-56MW 226 SLR·342LC 221 SLV-56LT 228 

SLB·1SMG 230 SLC·26MG 229 SLR·38MC 226 SLR·S6PC 226 SLR-342LR 221 SLV-S6MC 228 

SLB-1SMW 230 SLC·26MW 229 SLR-38MG 226 SLR-S6PG 226 SLR-342LT 221 SLV-S6MT 228 

SLB-15PG 230 SLC-26UR 229 SLR-38MT 226 SLR-56UR 226 SLR-342LW 221 SLV-56PC 228 

SL8-15UR 230 SLC-26UW 229 SLR-38VC 226 SLR-56UT 226 SLR-342MC 221 SLV-56VC 228 

SL8-15VR 230 SLC·26VR 229 SLR-38VR 226 SLR·56UW 226 SLR·342MG 221 SLV-S6VT 228 

SLB-1SVW 230 SLC-26VW 229 SLR-38YY 226 SLR-S6VC 226 SLR-342MG 221 SLV-56YC 228 

SLB-15YW 230 SLC·26YW 229 SLR-40DC 226 SLR·56VR 226 SLR-342MT 221 SLV-56YT 228 

SLB·1SYY 230 SLC-26YY 229 SLR·40DU 226 SLR·56VT 226 SLR·342MW 221 SML·010DT 216 

SLB-22DU 230 SLC·SODW 229 SLR-40MC 226 SLR-S6VW 226 SLR-342PC 221 SML·010LT 216 

SLB·22MG 230 SLC·SOLT 229 SLR-40MG 226 SLR-S6YC 226 SLR-342PG 221 SML-010MT 216 

SLB-22PW 230 SLC·50LW 229 SLR·40UR 226 SLR·56YW 226 SLR·342PT 221 SML·010PT 216 

SL8·22UR 230 SLC·SOMW 229 SLR·40VC 226 SLR-S6YY 226 SLR-342UC 221 SML-010VT 216 

SLB-22VR 230 SLC-SOVW . 229 SLR-40VR 226 SLR-57DC 226 SLR-342UR 221 SML-010YT 216 

SLB-22YY 230 SLC-SOYW 229 SLR-40YC 226 SLR-57DU 226 SLR-342UT 221 SPB-15MVW 233 

SLB·23DU 230 SLC·325DC 222 SLR·40YY 226 SLR-S7MC 226 SLR-342UW 221 SPB-25MVW 233 

SLB·23MG 230 SLC·325MC 222 SLR·47DU 226 SLR·S7MG 226 SLR·342VC 221 SPB-26MVW 233 

SLB-23UR 230 SLC-325VC 222 SLR-47MC 226 SLR·57MT 226 SLR-342VR 221 SPB·221MVW 233 

SLB·23VR 230 SLC-325YC 222 SLR·47MG 226 SLR-S7MW 226 SLR-342VR 221 SPB·221PVW 233 

SLB-23YY 230 SLC-SOSDC 222 SLR-47VC 226 SLR-S7UR 226 SLR-342VT 221 SPR·39MVW 233 

SLB-24DU 230 SLC-SOSMC 222 SLR-47VR 226 SLR-S7VC 226 SLR-342VW 221 SPR-54MVW 233 

SLB-24MG 230 SLC-505VC 222 SLR-47YY 226 SLR·57VR 226 SLR-342YC 221 SPR-57MVW 233 



Part No. 

Sensors 

PLT-462T3 

PLT-463SB 

RPl-38 

RPl-121 

RPl-122 

RPl-123 

RPl-131 

RPl-131A 

RPl-1318 

RPl-131C 

RPl-1310 

RPl-131E 

RPl-141 

RPl-141C 

RPl-141F 

RPl-141G 

RPl-221 

RPl-243 

RPl-244 

RPl-261 

RPl-352 

RPl-371 

RPl-373R 

RPl-374 

RPl-441 

RPl-442 

RPl-512 

RPl-572 

RPl-581 

RPl-811M2 

RPl-1133 

RPl-1373 

RPl-1374 

RPl-1380 

RPl-1572 

RPl-1581 

RPl-5100 

RPl-S200 

RPM-20CT 

RPM-20PB 

RPM-22PB 

RPM-191PB 

RPM-3018 

RPM-600type 

RPM-670type 

RPR-3S9F 

RPR-360FSC 

RPR-361FS 

RPR-362FS 

RPR-363A 

RPT-38PB3 

RPT-38PT3 

SIC-58SL 

SIM-20SB 

SIM-22ST 

SIM-192ST 

SIR-33ST3 

SIR-S6SB3 

SIR-320ST3 

SIR-381SB3 

SIR-481ST3 

SIR-482ST3 

SIR-563SB3 

SIR-567ST3 

SIU-SOOO 

Page Part No. Page Part No. 

Laser Diodes 

RCM2035R 

RCM2037R 

RCM2038R 

RCM7010X 

RCM7011T 

268 RLD-78M20 

268 RLD-78M21 

278 RLD-78M30 

275 RLD-78M35 

27 5 RLD-78MA 

288 RCM7029T 

288 RCM7030X 

288 RCM7033M 

288 RCM7034X 

287 RCM7037X 

Page Part No. 

292 KM2006-A3 

292 NA2416-A1 

292 NA2418-A1 

292 NA2418-J1 

292 NA4818-Y1 

292 NA4836-A 1 

292 NB3008-C3 

292 NC6436-A 1 

292 NE2002-A 1 

292 NE2004-B1 

275 RLD-78MA3 

275 RLD-78MA4 

275 RLD-78MAT1 

275 RLD-78MAT2 

275 RLD-78MC 

287 

287 

287 

287 

287 
Print Heads 

NM2002-A3 

NM2003-A3 

NM2004-A3 

NM3004-A3 

NS0907-D1 

27 5 RLD-7 8MF 

275 RLD-78MIT 

275 RLD-78MP 

275 RLD-78MP10 

275 RLD-78MV 

275 RLD-78N20 

275 RLD-78N21 

275 RLD-78N30 

275 RLD-78N35 

278 RLD-78NP 

275 RLD-78NP10 

278 RLD-78P20 

278 RLD-78P21 

278 RLD-78P30 

275 RLD-78P35 

275 RLD-78PA 

280 RLD-78PA3 

278 RLD-78PA4 

278 RLD-78PAT1 

280 RLD-78PAT2 

280 RLD-78PC 

280 RLD-78PF 

280 RLD-78PIT 

280 RLD-78PP 

280 RLD-78PP10 

280 RLD-78PV 

275 RLD-83M30 

275 RLD-83M31 

272 RLD-83M40 

271 RLD-83MF 

271 RLD-83N30 

271 RLD-83N31 

272 RLD-83N40 

273 RLD-83P30 

273 RLD-83P31 

282 RLD-83P40 

282 RLD-83PF 

282 RLD-85MC 

282 RLD-8SPC 

282 

271 

271 

268 

268 

268 

268 RCM2003R 

268 RCM2010R 

268 RCM2011M 

268 RCM2013R 

268 RCM2019R 

268 RCM2025R 

268 RCM2029M 

268 RCM2030R 

268 RCM2033M 

278 RCM2034R 

288 IA2008-SSC 

288 IA2008-SSD 

287 IA2008-SSG 

287 IA2008-SSH 

287 JE2008-SSBA 

288 JE2410-SSBA 

288 JE3008-SSBA 

288 JF2008-SSC 

288 JF3008-SSC 

287 KE0802-A1S 

287 KE0803·A 1 S 

288 KE0804-A 1 S 

288 KF1502-C1S 

288 KF1503-C1S 

288 KF1504-C1S 

287 KF1902-C1 S 

287 KF1903-ClS 

287 KF1904-C1S 

287 KF2001-EA 

287 KF2002-C1 S 

287 KF2002-J 1 S 

288 KF2003-C 1 S 

288 KF2004-C 1 S 

287 KF200S-B 1 S 

287 KF2008-B1S 

287 KF200B-GA3 

288 KF2008-GB3 

288 KF2008-HE 

288 KF2008-HEA 

288 KF2008-HR 

288 KF2008-KA 

288 KF2008-RA 

288 KF201 O-GA3 

288 KF2010-GB3 

288 KF2010-HE 

288 KF2010-HR 

288 KF2010-RA 

288 KF2024-C1 

288 KF2036-B 1 

KF3008-HR 

KF3024-A1 

KF3036·A1 

KF4024-A1 

KF4036-A1 

KL 1002-B4S 

292 KL1003-B4S 

292 KL 1004-B4S 

292 KM1S03-A1 

292 KM 1504-A3 

292 KM1902-A 1 

292 KM 1903-A 1 

292 KM1904-A1 

292 KM2002-A 1 

292 KM2003-22 

292 KM2004-A3 

328 NS0907-T1 

328 NV3224-A 1 

328 NV4818-YA 

328 NV5836-A 1 

323 

325 

325 

323 

325 

309 
Resistors 

309 CRB20 

309 CRB25 

309 CRB50 

309 CRH50 

309 CRH100 

309 CRH100X 

309 CRH200 

309 CRH300 

309 F20 

309 F25X 

314 FSOX 

309 F7SX 

309 JPW01 

314 JPW02 

314 LLR10 

305 LLR25 

305 LWT-29 

305 MCL18 

305 MCL2S 

307 MCR01 

305 MCR03 

305 MCR10 

305 MCR18 

305 MCR25 

305 MCR50 

307 MCR100 

305 MNR02 

315 MNR12 

315 MNR14 

308 MNR32 

315 MNR34 

315 MNR35 

315 MNR38 

315 MNR78 

309 MTSR18 

309 MVR22 

309 MVR32 

311 R20 

311 R25X 

311 RSOX 

311 R75X 

311 RC 

311 RKM 

311 RMH 

311 RML 

Page Part No. 

311 RMN 

320 RYL 

320 

320 

322 

320 

308 

322 

318 

318 

311 MC21 

311 MC31 

311 MC32 

311 MC43 

320 MC53 

Capacitors 

320 MCH15 

320 MCH18 

322 MCH21 

320 MCH31 

MCH32 

MCS18 

MCS21 

MCS31 

MCS32 

MCS43 

354 MCS53 

354 SA05 

354 SR24 

358 SR29 

358 SR30 

358 SR31 

358 SR40 

358 SR58 

350 SRA2 

350 SRA5 

RD Nm 

Page Part No. 

361 RC-M01J-MH 

361 RC-M01J-MI 

RC-M01J-QD 

RC-M01J-SF 

RC-M01Z-EB 

RC-M01Z-MB 

RC-M02J-DA 

RC-M02J-DB 

RC-M02J-EF 

RC-M02J-MB 

368 RC-M02J-MG 

368 RC-M02J-MH 

368 RC-M02J-MI 

368 RC-M02J-QD 

368 RC-M02J-SF 

368 RC-M02Y-DA 

368 RC-M02Z-MB 

368 RC-M03J-EF 

368 RC-M03J-MG 

368 RC-M03J-MH 

368 RC-M03J-MI 

368 RC-M03J-QD 

368 RC-M04J-DA 

368 RC-M04J-DB 

368 RC-M04J-EF 

368 RC-M04J-MB 

389 RC-M04J-MG 

384 RC-M04J-MH 

384 RC-M04J-MI 

384 RC-M04Y-DA 

384 RC-M06J-DB 

384 RC-M06J-MB 

384 RC-M08J-DA 

384 RC-M08J-MG 

384 RC-M08J-MH 

RC-M08J-MI 

Page 

393 

393 

394 

394 

394 

393 

394 

394 

394 

393 

393 

393 

393 

394 

:J84 

394 

393 

394 

393 

393 

393 

394 

394 

394 

394 

393 

393 

393 

393 

394 

394 

393 

394 

393 

393 

393 350 

350 

366 

366 

346 
Memory Cards 

346 RC-032Z-SB 

366 RC-064J-SF 

342 RC-064Z-SB 

342 RC-12BJ-SF 

333 RC-128W-EB 

333 RC-128Z-EB 

333 RC-128Z-SB 

333 RC-2S6J-EF 

333 RC-256J-SF 

333 RC-256W-EB 

333 RC-2S6Z-EB 

336 RC-256Z-SB 

336 RC-512J-EF 

336 RC-512J-MB 

336 RC-S 12J-MG 

336 RC-512J-MH 

336 RC-512J-MI 

336 RC-S12J-QD 

336 RC-S 1 2J-SF 

340 RC-S 12Z-EB 

344 RC-512Z-MB 

344 RC-Fl SJ-MB 

350 RC-F1 SJ-MG 

350 RC-F15J-MH 

350 RC-F15J-MI 

350 RC-F15J-QD 

365 RC-M01 J·DA 

361 RC-M01 J-EF 

361 RC-M01J-MB 

361 RC-M01J-MG 

394 

394 

394 

394 

394 
Circuit Protection Elements 

394 ICP-F10 

394 ICP-F15 

394 ICP-F20 

394 ICP-F2S 

394 ICP-F38 

394 ICP-F50 

394 ICP-F70 

394 ICP-N10 

393 ICP·N1S 

393 ICP-N20 

393 ICP-N2S 

393 ICP-N38 

394 ICP-N50 

394 ICP-N70 

39.4 ICP-SO.S 

393 ICP-SO. 7 

393 ICP-S 1.0 

393 ICP-S1 .2 

393 ICP-S 1.8 

393 ICP-S2.3 

394 

394 

394 

393 

393 

399 

399 

399 

399 

399 

399 

399 

399 

399 

399 

399 

399 

399 

399 

399 

399 

399 

399 

399 

399 

I 





Monolithic 1c:;s 

Memory ICs ------------ 4 

Line-up -------------------- --------------------------------------------- ----------------------- --- -- ------------ 4 

EEPROM--­

Serial 3-wire --

---------- 5 

-- - 5 

Serial 3-wire(Serial port direct connection) ------------------------- - -- 5 

Serial 2-wire(l2C BUS Type) ------------------------ -- 5 

Parallel (COMS Type)---------------------- -------- --------------------- ----------- 5 

Parallel (NMOS Type)---------------- -------- ------------------- 5 

SAAM-- - ---- -- -- 5 

Memory backup IC -- - ------------------------ -- - 5 

Microcontrollers ----------- 6 

8-bit single chip microcontroller ------------------------- ------------- 6 

RAMICS-8 ------------------ ---- - 6 

4-bit single chip microcontroller ------------------------------- ------- ------------- 7 

RAMICS-4 - ----- 7 

S.RAMICS 8 

CMOS Gate arrav----------- 9 

BU12100 Series -- - ----- ---- - - ----- -- 9 

BU 12000 Series - --------------------- -- --------- ------------ ------- -- --- -- -- -10 

BU 12010 Series ------------------- ------- ----- ------------------ -- ------- ---- --------------10 

BU 1200 Series - - - ---------------------- --- ------- ------------- ---------- ---- --- - -- -12 

BU1210 Series -- - --- ---- -12 

CMOS Standard cell--------14 

S2PCS Series--- ---------- 14 

GaAs device-------------15 

High frequency ICs (Wide-band,low-noise amplifiers) --------15 

Standard ICs 16 

Operational amplfier /Comparator ------------------------ ----------------------16 

Operational amplifier ------------------------------- -- --------16 

Voltage control Operational amplifier ---------------------------- -------16 

Operational amplifier with output select switch -----------------------16 

Comparator -- -----------------16 

Comparator array - -- --- 16 

Voltage Control -- --------------------------------- -16 

3-terminal regulator -----------------------­ ----- - ---16 

Switching regulator 

RC timer--

------------------------- ------------------ -- -----------16 

------- ---17 

D/ A converter -- -- -- ---17 

Transistor array driver-------------------- - ----------------------------- -------- --17 

Driver ------------------------ ------- ------ --------------------------------- -------- ----------------- -- --------17 

LCD driver- - -- --------------------- ------- -- ----------- --------------------------------------------17 

Serial IN/Parallel OUT driver -­

Logic with a driver 

CMOS Logic 

BU4S Series-- -- -------------------

BU4000B Series --

Dual inverter for crystal/ ceramic ocsillator 

----- 18 

--18 

-----------18 

--------------18 

-----18 

18 

Motor Driver-------------19 

DC motor driver ------------------- -------------------------19 

Electronic governor------------------------------- ----------------------19 

Single phase ful wave motor driver (for fan motor) -------------19 

2 phase half wave motor driver (for fan motor) ----------19 

2 phase ful wave motor driver (for cylnder) -----------------20 

3 phase ful wave motor driver (for cylnder) - 20 

3 phase ful wave motor driver (for capstan) 

3 phase ful wave motor driver (for CD-ROM) 

20 

- 20 

ICs for Industrial Equipment------21 

Phones ------------------------------------------------- ---21 

Block Diagram of Typical Applications --- ----------------------------------- 21 

Digital cordless telephone ADPCM transcoder ------------------------- 21 

Speech network ---------------------------------

Tone ringer --------------------

Pulse tone dialer -----------------------------------­

Pseude inductance --------------------------

DTMF receiver --------------------------------------------­

----------------------------21 

-- - ----------21 

-- ------21 

---------------------21 

---------22 

Tone decoder 

Cross point mixer 

- -- ---------------- ----------------- ------------22 

-----------22 

Panel interface -- --------------- - 22 

Melody IC ---- --- -------------- -- -22 

For telephone -----------------------------------------------------------------------------------------------22 

For door chime ------------------------------------- ----------- ---------------------------------------22 

FAX ----------------------------- -- ---- -23 

Block Diagram of Typical Applications 

Image processing ASSP-- ---------------- -

Communication equipment -- -------------------------­

FM-IF system ------

Microphone amplifier 

----- -23 

23 

- - 23 

--- 23 

------ -------- 23 

FM intercommunication - --- -- ------------------ ---23 

FDD -- -------------------- ------ -------------- ------------24 

Block diagram of typical applications ------------------------24 

Read/write amplifier -- --------------24 

Controller --------------- ----24 

Motor driver for spindle-- --- -----24 

Spindle stepper motor driver --------------------------------------------------------------25 

ODD - --- - -- - - - - --- -- ------------------- ------------------- - -- - ---25 

Laser power controller 

Spindle motor driver --

----------------------- ------25 

---25 

SCSI active terminator --------------------------------------- --------------------------25 

Special Function --------------------------------- ---------------------------------25 

I 
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Monolithic l~s 

ICs for Audio Applications -------:26 

Block diagram of typical applications ---------------------- --------26 

3V FM/AM stereo headphone system---------------------------------- -26 

Stereo double cassette recorder systems with radio and CD player · ·--26 

High frequency signal process---- ------------------------- -----27 

Front end-- -- - - --- ---------------------- - ----·-·····--27 

IF system ------·····---------- ------------------------···-------------···--------------------------- --------27 

Stereo multiplexer----------------------------------- ------------------------------------------------27 

IF+MPX- -----

PLL frequency synthesizer -­

FM transmitter --

-27 

28 

- -28 

TV multiplex --- --·· --- ---------------------------------····-------------------------------····------------ 28 

Low frequency amplifier ----------------------------------····- -----------------28 

Pre amplifier ---------------------------------------------------------· -----------------------···----- --- --28 

ALC- - -- -- ----- --- - 28 

Line amplifier -­ ----------29 

Pre-power amplifier for headphone stereo ----------··--·····------- ······ 29 

Headphone stereo Pre-power governor -------------···----------------···------·····--29 

Power amplifier -····---------------··--·-···--·--····------- ----···---------··-·-·····--·····-- - ------29 

CD/CD-ROM 

CD driver -­

. - ----------30 

------------- ----------30 

CD-ROM driver---- · ------------------------ - -· -------···-·····---------------- --- ------30 

Loading motor driver 

Pre servo amplifier --- -

Post amplifier --

------ --- -----------------------------30 

------- 30 

---30 

Peripheral IC of portable CD -- ----····----·····--- -- - --- . -30 

Accessories ····················-···-----------------·······-----·-····------------------------------------------31 

Electronic volume -- - - - - -------·-· 31 

IC for graphic equalizer ·- - ------ -31 

Preset graphic equalizer- ···---····-··--··-········------···------------······-·-····--------···--31 

Bass boost system ---------------------------·-··--·--···---------------------------- -------------- 31 

Band-pass filter for spectrum analyzer ·- -- - ---------------------------- 31 

Display microcontroller for spectrum analyzer --- · 31 

Level meter -- · ---------···--------------·· · -- -- --------·· 32 

Ground isolation amplifier for car stereo-------···-------------·-··-- -----32 

High voltage head switch -------------------------------------------------····-----------------32 

Auto scan meter --------------------···-------------------- ------···-------------------------- --32 

Square-law compression amplifier·· ------···----·-····---------·-··-·····------·-·· 32 

Sensor amplifiers - - --·····----------------··-·····--·--···--------32 

Tape end detector - -- - - ·· -------------32 

Blank detector -- - - - ---- ------------------ ---- -------- ---32 

Control - ---- --- ------------------------ ------- ---------33 
Deck key control -·-···---------- ---------------------- ···----------------------------------------33 

VSC Processor -------------------------------···-------····· ----------------------------------- - - ---33 
System power supply-- --··--------- -- ----------33 

System power supply for radio cassette recorder system -- --------33 

System power supply for car audio system ----------33 

Variable output supply voltage ----------------------------------------------- -- ------33 

ICs for Video Applications-------34 
VTR system 34 

Block diagram of typical application - - ------------------ --34 

TV signal processor --------- ----------------------------------------------------------- ---------35 

Single chip TV signal processor -------------·----- ----------------------------------35 

RF signal processor -- -

IF signal processor 

----------------- -- ------35 

·--------------------------35 

V'Kleo signal processor--------------------· 35 

Y /C signals processor -- -·-- ----------------------------- -35 

Y signals processor - ---------------------------------------------------------- -------------------35 

C signals Processor·- - - ----------------------------------- --- ----------------35 

NTSC/PAL format converter-------------------------------- -------------------· -- --35 

PRE/REC amplifier ---- ------ -- ------- -------------- ------ ----------------35 

PAL/SECAM discriminator - - - -- --· -----------------------------36 

Auto tracking interface ------------------­

Skew correction ·· 

36 

- 36 

SYNC and separation IC-· - - 36 

OSD----- ·-· -· - -··--···· -- - --·-··----- -· - -------------- ----- 36 

Blue back-· ---------------36 

Test pattern generator -------------------···-------------------· - 36 

Titler ------------------------- -- - -36 

RGB encoder ··-·------------· --- ----- ------------------37 

VCA for video signal·· -- ----- -------- ---- -- -----------------37 

750 driver·- - - ----------- -----------------------------------------------37 

Camera ----- -- - ---------------------------------- ---------------------------------------- - - ---···----· 37 

EVF --- - - - --- --- --- ---- - ---37 

SSG - ----- ----- ------- --------- - -- - -- - -- 37 

MIC amp. for comcoder --

VTR audio signal processor · ------------------------------------------------------------37 

Single Chip audio signal processor -- - --37 

PRE/REC amplifier of Hi-Fi audio - ----- - -- --- ------------ - -37 

PRE/REC amplifier of standard audio ------- --------- - 38 

High voltage head switch---------------····-- - ------38 

VTR KARAOKE echo system-------- ------------- ----- - 38 

Video/Audio switch-- 38 

VTR signal switch---· -------------- --------------------38 

Video/audio signal switch---------------------------····-------------·· - ·-·--·-····--38 

Audio signal switch -----------------------------------------····--------------------- - - -- ---38 

Signal switch for canalplus broadcast (for video Signal ) · - 39 

Signal switch for canalplus broadcast (for audio Signal) -··-··------------ · 39 

Servo system controller -------····-----····---------- ---39 

System Control servo ------------------------·· ----------------------------- -

Digital servo --

FG servo--

Special playback ---------- ------ -- ---· -- -------------- --------------------

Dummy V-pulse generator 

Reel motor controller -­

FG/ CTL amplifier -

39 

39 

--- 39 

39 

- - 39 

- 39 

39 

Rotate-direction detection (reel sensor) ------------------------------------39 



Monolithic IC:::s 

Packaging condition ---------40 
Quick reference of packaging condition -------------------- -- --- -----40 

Product Designation --

Taping specifications -­

Standard packaging condition 

SOP taping packaging --

------ -----40 

---- 40 

------------ -41 

42 

Dimensions--------------44 
SIP Type--- - 44 
ZIP Type --- ----------- -------- --- ---- --- -- ------------------------- ----- ----------------------45 

~~p T~: .:·-- ------------ - ----------------------------- :_:::::::::::::::::::::: 1· 
QFP Type. -- ------- -- ---- - - - 50 

•Product Designation 

The product designations for ROHM's monolithic ICs consist of a Type 
name followed by two suffixes, as shown in Examples 1 and 2 below. 

eMemory ICs 

(Example 1) BR93CS46F - EZ T1 

CD ® CTI 
(])Type name 

®Characteristics selection code (access time, tempera­
ture range) 

CTIPackage and/ or forming code 

eMonolithic ICs (other than memories) 

(Example 2) BA4558F - DX T1 

CD 0 CTI 
(])Type Name 
CZ)Special selection code 

CTIPackage and/ or forming code 

Note : Suffixes ® and Ql are usually two digits each. For some 
products, however, suffix ® may be more or less than two 3 



Memory ICs 

Line-up 

I capacity Bit configuration 3V drive Type 5V drive Type I 
,:',8R93LL46/F 

2V drive Type-down to 1.SV 

BR93LC46/F 

64X16 

BR93LC46A/ AF 

BR93LC56/F 

BR93LC56A/AF 

BR93LC66/RF 

Serial BR93LC66A/ ARF 

3-wire 

3V drive Type 5V drive Type 

BR90218/BF 

Seriaf port 
direct connection ,:',BR9040/F 

BR9041 A/ ARF 

EEPROM 

Gapacity Bit configuration 3V drive Type 5V drive Type 

128X8 BR24C01A/AF 

12C BUS Serial 
256X8 BR24C02F 

2-wire Type 

12c BUS is a 
registered trademark of philips. 512X8 BR24C04/F 

capacity Bit configuration 3V drive Type 5V drive Type 

2KX8 BR28C16A-150 

CMOS Type 

8KX8 ,:',BR28C64-150 

Parallel 

NMOS Type 8KX8 BR2864A-250 

2KX8 BR6216B-10LL 

SAAM 

8KX8 BR6265A/ AF-10LL 

4 



ftDNm 

EE PROM 
eSerial 3-wire 

Operating voltage Ctnrent~IMaxLJ Write cycle 

Capacity 
Part No. 

Organization Power Active~d-by time(Max) Operating temp Rewritability Data retention 

(Bit) (WordXBit) supply(V) Read(V) Write(V) (rl'l!\).[,(1',,I>,)[,,, (ms) ("C) (x104) (Year) 
Package 

Vee 

frBR93LL46/F 2 1.8~4.0 1.8~4.0 2 1 20 2V 
1K BR93LC46/F 64X16 3 2.0~5.5 2.7~5.5 2 3 25 3V 

BR93LC46A/AF 5 2.0~5.5 4.5~5.5 3 5 10 5V DIPS 
BR93LC56/F 128X16 3 2.0~5.5 2.7~5.5 2 3 25 3V -40~85 10 10 

SOPS 2K 
BR93LC56A/AF 5 2.0~5.5 4.5~5.5 3 5 10 5V 

BR93LC66/RF 3 2.0~5.5 2.7~5.5 2 3 25 3V 
I 

4K BR93LC66A/ ARF 
256X16 

5 2.0~5.5 4.5~5.5 3 5 10 5V 

Note: . *:Under development 

eSerial 3-wire(Serial port direct connection) 
Operating voltage Cment~IMaxl Write cycle 

Capacity 
Part No. 

Organization Power Active Stand -by time(Max) Operating temp Rewritability Data retention 

(Bit) (WordXBit) supply(V) Read(V) Write(V) (rl'll\1.lC"..i>.l} (ms) ("C) (x104) (Year) 
Package 

Vee 

2K BR9021B/BF 128X16 3~5 2.0~5.5 2.7~5.5 
2 3 20 3V 
3 5 10 5V 

DIPS 
1.5 2 15 3V -40~85 10 10 

frBR9040/F 3~5 2.0~5.5 2.7~5.5 SOPS 
4K 256X16 2 3 10 5V 

BR9041A/ ARF 5 2.0~5.5 4.5~5.5 3 5 10 5V 

Note: .. tr:Under development 

eSerial 2-wire(IC 2 BUS compatible) 
Operating voltage C""'11 CO'ISJ111ptiai !Maxi Write cycle 

Capacity 
Part No. 

Organization Power Active~d-by time(Max) Operating temp Rewritability Data retention 

(Bit) (Word XBit) supply(V) Read(V) Write(V) .Jrl'll\Llk.i>.l.l (ms) ("C) (X104 ) (Year) 
Package 

Vee 

1K BR24C01A/ AF 
25 3V 

128X8 3~5 2.7~5.5 2.7~5.5 1 2 
10 5V 

+ 
25 3V DIPS 

2K BR24C02/F 256X8 3~5 2.7~5.5 2.7~5.5 1 2 -40~85 10 10 
10 5V SOPS 

25 3V 
4K BR24C04/F 512X8 3~5 2.7~5.5 2.7~5.5 1 2 

10 5V 

Note:1.12 C BUS is a registered trademarl< of Philips 

eParallel(CMOS Type) 

Capacity Organization Access time Power 
Operating voltage CUlll1l1I cxmmptioo !Maxi 

Operating temp Rewritability Data retention 
Part No. Active ~d-by Package 

(Bit) (WordxBit) Max(ns) supply(V) Read(V) Write(V) 
(mA) (µA) 

(°C) (x104) (Year) 

16K BR28C16A-150 2KX8 150 4.5~5.5 4.5~5.5 30 0.1 DIP24 

64K 
5 0~10 1 10 

frBR28C64-150 8KX8 150 4.5~5.5 4.5~5.5 30 0.1 DIP28 

Note: ·*:Under development 

eParallel(NMOS Type) 

Capacity Organization Access time Power 
Operating voltage Cunent~IMaxl 

Operating temp Rewritability Data retention 
Part No. Active ~d-by Package 

(Bit) (WordXBit) Max(ns) supply(V) Read(V) Write(V) 
(mA) (µA) 

("C) (x104) (Year) 

64K 8R2864A-250 8KX8 250 5 4.5~5.5 4.5~5.5 110 50 0~10 1 10 DIP28 

SRAM 

Capacity Organization Access time Power 
Current consumption(Max) 

Part No. Package 
(Bit) (WordXBit) Max(ns) supply(V) Active(mA) 

Stand-by(µ A) 

Vcc=5V Vcc=3V 

16K BR6216B-10LL 2K X8 100 5 40 20 10 SK-DIP24(300mil) 

64K 
BR6265A-10LL DIP28 

BK X8 100 5 40 50 20 
BR6265AF-10LL SOP-W28(450mil) 

Memory backup IC 
Part No. 

Power Output voltage Cunent Detect voltage &ilil:hingvoltage 
Feature Package 

supply(V) (backup)(V) (backupXµA) (V) (V) 

BA6129F 5 4.95 0.5 3.5 3.3 Outputs CS, CSB and reset signals below detect signal SOPS 

BA6162/F 5 4.95 0.5 4.2 3.3 Same as BA6129F but different detect volt!!!!.e DIP8/SOP8 

5 
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Microcontrollers 

S·bit single chip microcontroller 
eRAMICS-8 
Microcomputer for easy-to-use, high speed controller 

Features 
•lntermemory instructions (transfer, operation and bit maniplation) which best make use of memory mapped I/O's. 

All RAMs and I/O's can be used as accumulator for effective use of ROM and easier programming . 
•Pipeline and bus division for short instruction time 

Fast interrupt response and short instruction , best suitable for real time control applications . 

eRAMICS-8 
Series BU38101 BU38701/BU38703 

ROM 2048X8 24576 x 8/16384 x 8 

RAM 96X8 512X8 

Supply voltage 5V 5V 

Execution time 0.33 µ Sec(#1)/0.25 µ Sec(#2) 0.33 µ Sec(#1)/0.25 µ Sec(#2) 

External interrupt 4(programmable edge selection) 2 

Internal interrupt 1(timer interrupt) 13 ( 
Free-running ·counter capture, timer 
interrupt, SIO interrupt, etc. 

Timer, counter 
16bitX1 19bit x 1 Free-running timer (capture x 4) 
Free-run/modulo Bbit x 2 (internal interval timer) 

) 

Inputs 4 A/D input can be used as parallel input by mask option 

Output - 6 

1/0 16 32 

SIO software SIO 8bitX1 

High current outputs 4 -
A/D input - 8chX8bit 

D/A output - PWM 12bitX2 

LED driver High current output for direct drive -
Standby HALT/STOP HALT/STOP 

Package QFP32 QFPBO 

Development support tools Assembler /in-circuit emulator 

MTP microcomputer 

Debug board 

Features 

Notes: 1.Execution time-clock freg. at #1=6MHz 
#2=BMHz 

BU39101 

EV38101 

Real time control with pulses 

2.For information on development tools (in-circuit emulator, etc.), call. 

BU39703 

EV38701 

speed and phase control of 2 motors. 

Incorporating high performance OP amp. 



4-bit single chip microcontroller 
eRAMICS-4 
4-bit microcomputer with versatile 

Features 
1. Operating voltage peripherals for easier expansion 
•2.0-4.0V for 3.0 µ s minimum instruction time (@ 2MHZ) 
•4.5-5.5V for 1.0 µ s minimum instruction time (@ 6MHZ) 

Low voltage and fast process make this chip best suitable to fit on battery powered equipment. 
2. MTP(EE) microcomputer series 
•MTP microcomputer for each product 
•Program can be repeatedly overwritten for system reviewing . 

Program area is located in EEPROM to allow quick exchange of programs. 

RDNRI 

•All functions including those in masked options are compatible with those in masked ROM. No additional components 
are required . 

Masked option can be set by the user to make it 
Compatible with the masked ROM. Evaluation can be conducted without using any additional component. 

These features facilitate functional evaluation to keep the development with the schedule. 

eRAMICS-4 

Series 
BU24421 -{:,BU24821 BU24422 BU24822 -{:,BU24823 

(BU24407) (BU24807) (BU24410) (BU24810) (BU24805) 

ROM 4096X8 8192X8 4096X8 8192X8 8192X8 

RAM 128X4 256X4 256X4 

Power supply 3V 3V 3V 

Run time 6.0 µ sec(#1) 3.0 µ sec(#2) 3.0 µ sec(#2) 

External interrupt 2 2 2 

Internal interrupt 2 3 4 

Timer counter 1+1(clock) 1+1(clock) 2+1(clock) 

Inputs 8 8 4 

Outputs 8 

I/O's 10 12 20 

SIO 8bitX1 8bitX1 

High current output 1(15mA) 1(15mA) 8(15mA) 

A/D input 8bitX8 

D/A output 

LCD driver 28segx4com 36segx4com Bsegx3com 

Display RAM 28X4 36X4 8X4 

Generator 
Dual clock Dual clock Dual clock 
main/sub main/sub main/sub 

Standby HALT/STOP 

Package QFP64 SQFPBO SQFPBO 

Development support tool Assembler /in-drcuitemulator 

MTP microcomputer BU26821 BU26822 

Debug board EV24407 EV24410 

Internal carrier generator for remote controller. 
lntemal carrier generator for remote controller. 

Feature 
Internal counter for clock. 

Internal counter for clock. 
Communicalon with ~e main microcomputer through SIO. 

Notes : 1.1.r: Under development 
2.Run time:when clock is -#1=1MHZ;#2=2MHZ;#3=4MHZ;#4=6MHZ 
3.For development support tools (debug board ,in-circuit emulator ),call. 
4.For optionals (pull up or pull down), call for further information. 
5.( ):old base. 

BU26823 

EV24805 

Internal counter for clock 
various 1/0 functions 

-{:,BU34224 -{:,BU34424 
(BU34204) (BU34404) 

2048X8 4096X8 

128X4 256X4 

5V 

1.5 µ sec(#3) 

1 

3 

8bitX2 

10 

8bitX1 

8bitX8 

24segX4com 

24X4 

Dual clock 
main/sub 

QFP64 

BU36824 

EV34204 

Can configure an audio spectram 
analyzer in conjunction 
with Rohm BA3830. 

-{:,BU34671 

6144X8 

128X4 

5V 

1.0 µ sec(#4) 

2 

4 

8bitX2 

2 

12 

2(15mA) 

4bitX4 

14bitX1,6bitX6 

Main clock 

QFP44/SDIP42 

-{:,BU35671 

EV34671 

Mk:roccmi)J\11 oo orell lV set. 
OSO 16 character x 2, 

12X18 dot 
Remote controller timer 

I 
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Microcontrollers 
4-bit single chip microcontroller 
eS.RAMICS Compact microcomputer featuring excellent cost performance 

Features 
•High cost performance 

1/0 blocks (8-bit A/D,etc.) and other components (OSC capacitor, etc.) can be effectively built in to reduce the costof the set. 
•Available in selected package 

DID, SOP, QFP, etc.-select the best suitable for the mounting configuration. 

es.RAMICS (1) 

Series 
BU2458/BU2459/BU2460 BU3458/BU3459/BU3460 BU2461/BU2462 BU3461/BU3462 BU2456 
(BU2418/BU2419/BU2422) (BU2430/BU2431) 

ROM 1024X8 1024X8 1024X8 1024X8 1024X8 

RAM 32X4 32X4 32X4 32X4 32X4 

Power supply 3V 5V 3V 5V 3V 

Run time 6.0 µ sec(#1) 1.5µsec(#3) 6.0 µ sec(#1) 1.5µsec(#3) 6.0 µ sec(#1) 

Inputs 4 4 4 4 4 

Outputs 8 8 8 8 8 

I/O's 4 4 2 2 4 

High current output 1(8mA) 1(8mA) 1(8mA) 1(8mA) 1(8mA) 

Generator Ceramic resonator Ceramic resonator Ceramic resonator Ceramic resonator Ceramic resonator 

Standby O(STOP) 

Package SOP22/DIP22/SDIP22 SOP22/DIP22/SDIP22 SOP20/DIP20 SOP20/DIP20 SSOP24 

Development support tools RDS-BU2 

Evaluation board EV2418B 

Features Internal remote control carrier generator Internal OSC capacitor for ceramic generator 

es.RAMICS (2) 
Series BU2463/BU2464/BU2465 BU3463/BU3464/BU3465 BU2466 BU3466 *BU3434 

(BU2403/BU2404/BU2402) (BU2428) 

ROM 640X8 640X8 640X8 640X8 2048X8 

RAM 16X4 16X4 16X4 16X4 96X4 

Power supply 3V 5V 3V 5V 5V 

Run time 6.0 µ sec(#1) 1.5µsec(#3) 6.0 µ sec(#1) 1.5µsec(#3) 1.5 µ sec(#3) 

Timer counter 

Inputs 4 4 4 4 4 

Outputs 8 8 6 6 4 

I/O's 4 

Analog inputs COMPX4 

High current output 1(8mA) 1(8mA) 1(8mA) 1(8mA) 4(10mA) 

Generator Ceramic resonator Ceramic resonator Ceramic resonator Ceramic resonator Ceramic resonator/CR 

Standby O(STOP) 

Package SOP18/DIP18/SDIP18 SOP18/DIP18/SDIP18 SOP16 SOP16 

Deve~pment supjXJll too~ RDS-BU2 

MTP microcompu1er 

Evaluation board EV2403C 

Features 
Internal remote control carrier generator 
Internal OSC capacitor for ceramic generator 

es.RAMICS ( 3) 
Series BU2405/BU2406/BU2407 BU3405/BU3406/BU3407 BU2408/BU2409 

ROM 512X8 512X8 512X8 

RAM 16X4 16X4 16X4 

Power supply 3V 5V 3V 

Run time 6.0 µ Sec(#1) 1.5µSec(#3) 6.0 µ Sec(#1) 

Inputs 4 

Outputs 2 2 7 

Inputs/outputs 8 8 1 

Generator Ceramic resonator/CR Ceramic resonator/CR Ceramic resonator/CR 

Standby 

Package DIP16/SOP18/ZIP18 DIP16/SOP18/ZIP18 

Development Sl.!lPdrt tool 

Evaluation board EV2405B 

Notes : 1. f<: Under development 
• 2.Run time:when clock is,#1=1MHZ,#2=2MHZ,#3=4MHZ 

3.For development support 1ools(RD2-BU2 evaluation chip and board, etc.), call. 
4.For optionals(pull up,pull down, etc.),call. 

O(STOP) 

SOP18/DIP18 

RDSBU2 

EV2408B 

SOP24 

*BU23534 

*EV3434 

Internal capacitor 
for ceramic OSC 

BU3408/BU3409 

512X8 

16X4 

5V 

1.5 µ Sec(#3) 

4 

7 

1 

Ceramic resonator /CR 

SOP18/DIP18 

BU3456 

1024X8 

32X4 

5V 

1.5µsec(#3) 

4 

8 

4 

1(8mA) 

Ceramic resonator 

SSOP24 

BU3437 /BU3447 
(BU2421/BU2425) 

1024X8 

64X4 

5V 

1.5µsec(#3) 

8bitX1 

4 

1 

4 

AD(BbitX2) 

8(15mA) 

Ceramic resonator /CR 

SDIP32/QFP32 

EV2421B 

Internal LED oontrolleiTclnver 
(Bseg x 3com) 

Buzzer dnver ou!Jl!Jt 

BU34n/BU3417 

1024X8 

64X4 

5V 

1.5µSec(#3) 

6 

17 

Ceramic resonator /CR 

SDIP30/QFP32 

EV2400B 



CMOS Gate array 
RD Nm 

COMS Gate array /BU12100 Series 

esu12100 Series 
Parameter BU12101 BU12102 BU12103 BU12104 BU12105 BU12106 BU12107 BU12108 BU12109 BU12110 BU12111 

Row gates(2 input NANO) 1224 2496 3240 4352 5616 9200 14616 21280 31280 39140 66960 

Integrated counts Usable gates(55%) 673 1372 1782 2393 3088 5060 8038 11704 17204 21527 36828 

No. of inputs/output 32 44 48 56 72 88 108 128 152 168 216 

Supply voltage range 5.0±10% 

Function 
Delay time 0.9nsec(5.0V,F0=2,AL=2mm) 

Input/output level CMOS, TTL 

Toggle frequency 250MHz 

Features 
High current output 48mA(Triple buffer) 

Internal RAM. possible Low power library 

ePackage 
VDD,GND pin 

BU12101 BU12102 BU12103 BU12104 BU12105 BU12106 BU12107 BU12108 8U12109 8U12110 BU12111 
GND VDD 

SDIP30 15 30 • • • • • • 
SDIP32 16 32 • • • • • • 
DIP40 • • • • 
SOP20 10 20 • 
SSOP-A20 10 20 • • • 
SSOP-A24 12 24 • • • 
QFP32 12 28 • • • • • 
QFP44 17 39 • • • • • • • 
VQFP48 18 42 • • • • 
SQFP56 22 49 • • • • • 
QFP64 24 56 • • • • 
VQFP64 24 56 • • • 
QFPBO 3,22,33,49,62 2,23,42,63 • • • 
SQFP80 1,20,30,41,60 21,40,61,80 • • • 
VQFPBO 1,20,30,41,60 21,40,61,80 • • • 
SQFP100 1,28,40,53,80 2,29,52,79 • • 
VQFP100 Under development Under development 0 0 

QFP120 
15,31,60,75, 

1,30,61,90 • 91,120 

SQFP144 
19,37,55,72,91' 

1,36, 73, 108 
109,127,144 

SQFP160 
21,41,42,79,80,101 1,20,40,81, 
121,122,159,160 100,120 

eMass-production is possible : OUnder Development : .6.Under planning 

Parenthesized number is the max. number of signal pins. Non-connection pins are identified on request. 

Notes : About GNO and v DD 

1.For multi pin type packages GND and Voo pins may be added to improve operation by reducing effects of noise.(GND and Voopins are selectable) 

2.lf simultaneous changes occur on the bus line frequently, we can present the best pin assignment after consultation . 

• • 
• • • 
• • • 
0 0 

• • • 
• • • 

• • 

I 
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CMOS Gate array 

CMOS Gate array /BU12000 Series 
eeu 12000 Series 

Parameter 
BU12001 BU12002 

Integrated No. of gates (2 inputs NANO gate conve111ion) 2300 3960 

counts No. of inputs/outputs 38 50 

Supply voltage 

Function Delay time (Internal gate) 

Input/ output level 

Toggle frequency 

eeu 12010 Series 

Parameter 
eu12on BU12012 

Integrated No. of gates (2 inputs NANO ga1e conve111ion) 2300 3960 

counts No. of inputs/outputs 38 50 

Supply voltage 

Function 
Delay time (Internal gate) 

Input/ output level 

Toggle frequency 

Package 
Voo,GND pin 

BU12001/BU12011 BU12002/BU12012 
GND Voo 

14 28 • • DIP 28 
4,11,14,18,25 3,12,17,26,28 

30 15 30 • • 
32 16 32 • • SDIP 

21 42 •<38) • 42 
6,16,21,27,37 5,17,26,38,42 

32 12 28 • • 
17 39 

44 
•<38) • 

1,11,17,23,33 12,22,34,39,44 

QFP 64 2,18,25,34,50 1,19,33,51,58 

12 52 
80 

3,22,33,43,62 2,23,42,63 

"' 120 15,31,60,75,91,120 1,30,61,90 c: 
'ii 

22 49 •<50) '5 56 
0 1,14,22,29,42 15,28,43,49,56 z 
Qj 

80 
11,33 50,72 

~ 1,20,30,41,60 80,21,40,61 

~ 1,28,40,53,80 2,29,52,79 

100 15,40,66,90 3,28,53,78 

SQFP 
3,15,53,66 41,91 

19,37,55,72,91,109,127,144 1,36,73,108 

2,6,20,37,42,47,52, 1,7,26,38,46 

144 56,60,65,70,7 4,84, 59,73,77,91, 

92,99,109,113,118,123, 106,110,124,134 

128,133,138 

160 
21,41,42,79,80,101, 1,20,40,81,100,120 

121,122,159,160 

SSOP-A 24 12 24 • 
48 18 42 •<38) • 

VOFP 64 

100 

eMass-production is passible : OUnder Development : .O.Under planning 

Parenthesized number is the max. number of signal pins. Non-connection pins are identified on request. 
Notes : About GND and Voo 

BU12000 Series 
BU12003 BU12004 BU12005 BU12006 

6068 8256 14616 21560 

62 82 111 135 

5V±10% 

1.3ns (5V, Fo=3, AL=2mm) 

CMOS and TIL 

250MHz 

BU12010 Series 

BU12013 BU12014 BU12015 BU12016 

6068 8256 14616 21560 

62 82 111 135 

2.0V-5.5V 

2.17ns (3.0V, Fo=2, Al=2mm) 

CMOS 

125MHz 

BU12003/ Bt.112013 Bll12004/BU12014 BU12005 /BU12015 BU12006/ Bt.112016 

0 • • 0 
0 
0 

• • 
0 6. 

• • • 6. 

l>. (Unscheduled) 6. • 6. 

•<58) .(74) 

• 0 
•<108) • • • • 6. 

•<60) .(76) 

• • 
.(89) •<89) 

e(BU12006) 

e(BU12006) 

l>. (Unscheduled) • 
e(BU12006) 

• 

1.For multi pin type packages GND and Voopins may be added to improw operation by reducing effects of noise.(GND and VooPins are selectable) 
2.11 simultaneous changes occur on the bus line frequently, we can present the best pin assignment after consultation . 

BU12007 

31620 

163 

BU12017 

31620 

163 

BU12007/BU12017 

6. 

6. 

• 
6. 

• • 
0 

0 



RDNIR 

Cell library 
1/0 buffer cell Primitive cell Macro cell 

Function Number Function Number Function Number 

Input buffer 10 Logic gate Decoder 9 

Output buffer 9 NANO 8 Encoder 1 

Bi-directional buffer 5 NOR 8 Register 6 

Oscillation cell 2 EX-OR 2 Shift register 9 

Direct input 1 EX-NOR 2 Register file 1 

Complex gate 4 Counter 16 

Inverter 2 ADDER 3 

Buffer 4 Flip-flop 10 

Latch 3 

Comparator 2 

MPX 1 

Data selector /Multiplexer 11 

Parity generator 1 

Function generator 1 

Carrier generator 1 

11 
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CMOS Gate array 

CMOS Gate array /BU1200 Series 
esu 1200 Series 

Parameter 
BU1205 

Integration number No. of gates (2 inputs gate conversion) 156 

No. of bondings 24 

No. of 1/0 cells 22 

Function Supply voltage 

Delay time (Internal gate) 

Input-output level 

Toggle frequency 

esu 1210 Series 

Parameter 
BU1215 

Integration number No. of gates (2 inputs gate conversion) 156 

No. of bondings 24 

No. of 1/0 cells 22 

Function Supply voltage 

Delay time (Internal gate) 

Input-output level 

Toggle frequency 

Package 

BU1206 

288 

32 

30 

BU1216 

288 

32 

30 

BU 1200 Series 

BU1201 BU1202 BU1203 

460 793 1548 

40 52 72 

38 50 70 

Single 5V 

3ns Typ. (Fo=3 Al=3mm) 

CMOS/ TTL 

50MHz 

BU1210 Series 

BU1211 BU1212 BU1213 

460 793 1548 

40 52 72 

38 50 70 

Single 3V 

6ns Typ. (Fo=3 Al=3mm) 

CMOS 

25MHz 

GND pin 
BU1205/BU1215 BU1206 /BU1216 BU1201/BU1211 BU1202/BU1212 BU1203/BU1213 

GND VDD 

SIP 10 9 2 • 
16 8 16 • 
18 9 18 • • DIP 
20 10 20 • 
28 14 28 • • • • 
18 9 18 • • 
22 11 22 • • 
24 12 24 • • SDIP 
30 15 30 .(24) • • 

"' 32 16 32 • • • c: 
'1i 

0 42 21 42 • (30) .(38) • • 
d 32 12 z 28 • (22) • • 
Q) 44 17 39 .(38) • • ~ QFP 

"" 64 25 53 .(50) .(59) 
0 

8!. 80 12 52 .(70) 

56 22 49 L>. L>. 

SQFP 80 33 72 L>. 

100 Undecided Undecided 

18 9 18 • 
SOP 20 10 20 • 

28 14 28 .(22) .(22) .(22) • 
20 10 20 • • SSOP-A 
24 12 24 • • 

SZIP 24 19 5 L>.(20) 

e.6.:Development starts after receiving the order. 

Parenthesized number is the maximum number of signal pins.Non-connection pins are identified on request. 

Notes : About GND and Voo 
1. For multi pin type packages GND and Yoo pins may be added to improve operation by reducing effects of noise .(GND and Voo pins are selectable) 

2. If simultaneous changes occur on the bus line frequently, we can present the best pin assignment after consultation . 

BU1204 

3025 

100 

98 

BU1214 

3025 

100 

98 

BU1204 /BU1214 

.(59) 

L>. 

L>. 



naNm 

Cell library 
1/0 buffer cell Primitive cell Macro cell 

Function Number Function Number Function Number 

Input buffer 9 Logic gate Decoder 6 

Output buffer 4 NAND 8 Encoder 2 

Bi-directional buffer 2 NOR 8 Shift resistor 2 

Oscillation cell 1 EX-OR 2 ADDER 2 

Monostable multivibrator 1 EX-NOR 2 Counter 7 

Complex gate 4 Comparator 1 

Inverter 2 Flip-flop 4 I 
Buffer 5 Data selector /Multiplexer 6 

l 

13 



14 

CMOS Standard cell 

CMOS Standard eel/ S2PCS Series 
es2PCS Series 

Parameter 

Technology 

1/0 level 

~lay time (Internal gate) 

Contents 

Silicon gate CMOS 

TTL. CMOS. Schmitt 

2ns Typ 

Input mode TTL CMOS, Pull-up/pull"down resistor (5Kil,10Kil, SOKil) , schmitt trigger 

Normal, 3 state, bi-direction, 

Output mode N-channel open drain,P-channel open drain, 
10L-0.6mA 4mA 6mA 10mA 12mA 24mA 36mA 46mA 

Package 

Package 
Pin pitch Number of pins 

(mm) 5 7 8 9 10 12 14 16 18 20 22 24 28 30 32 42 44 48 56 64 80 100 

SIP 2.54 • • • • • 
ZIP 1.27 • • • • 
SZIP 0.887 • 
DIP 2.54 • • • • • • • 
SDIP 1.778 • • • • • • 
SOP 1.27 • • • • • • • • 
SSOP-A 0.8 • • • 
SSOP-B 0.65 .6. • • .6. .6. .6. .6. 

QFP 0.8 • • • • 
SQFP 0.65 • • • 
VQFP 0.5 • • • 

Note : 1 . .C. : Under planning 

Cell library 
1/0 buffer cell Primitive cell Macro cell Analog cell 

Function Number Function Number Function Number Function 

Input buffer 4 NANO 8 Flip-flop 5 Analog Switch 

Output buffer 12 NOR 8 Latch 4 Timer 

Bi-directional buffer 3 EX-OR 2 Operational amplifier 

Oscillation cell 2 EX-NOR 2 Comparator 

Monostable multivibrator 1 Complex gate 4 Power on clear 

Inverter 2 

Buffer 4 

120 144 160 

• • .6. 



GaAs device 
naNm 

eHigh frequency IC (Wide-band low-noise amplifiers) 
Absolute maximum ratings (Ta=25°C) Electrical characteristics (Ta=25°C) 

Part No. Application 
VGS(V) Input/Output VSWR VDS(V) PT(mW) Tch(°C) PG Typ.(dB) NF Typ.(dB) ~ f(GHz) 

@1GHz 

BG2011SM-B CATV,DBS IF 6 -4 200 125 10 2.1 I 1.0 0.2~1.5 less than 2.0 

ecircuit eoimensions (Unit: mm) 

Packing condition 

Packing type Ordering code 

Embossed taping BG2011SM-B TR 

Packing 

Reel 

I 

20.2Mlo. w 13.0!0_.:.5 

----'-:.5""'-: . . 
--- ------

V 10 
I 

180Max. 

Quantity (pcs) 

3000 

16.SMax. 

n 

~I 
~ 

Tape 

4.0±0.1 
2.0±0.1 :-~----: 

- ~~1 
'-TTT---+--rrT'- :::: j 

I 

~ 
o.1s ::'.:g:i!l6 11.a±o.2 I 

¢ 1.5 ::'.:g· 1 

Feeding direction 

0.3±0.1 

r---

-~Eo 
k 

I. 
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Standard ICs 

Operational amplifier/ comparator 
eoperational amplifier 

Part No. 
Supply voltage No. of circuits Common-mode input 

range (V) 
Class~ication 

voltage range (V) 1 2 4 

BAfJ324A/ AF/ M-V 3-30 
LOW POWER 

0 o-vcc-1.5 

BA10358/F/N 3-30 0 o-vcc-1.5 

BA14741/F ±2-±1S 0 VEE+1.5-Vcc-1.5 

BA4558/F/N ±4-±1S LOW NOISE 0 VEE+1-Vcc-1 

BA728/F/N ±1.7-±9 0 VEE+1.5-Vcc-1.5 

BA15218/F/N ±2-±16 0 VEE+1-Vcc-1 

BA15532/F/N ±3-±20 0 VEE+2-Vcc-2 
HIGH SLEW RATE 

BA4510F ±1-±3.5 0 VEE+1-Vcc-1 

BA4560/F/N ±4-±1S 0 VEE+1-Vcc-1 

Note : 1.0ffset voltage and current are typical value. 

evoltage control operational amplifier 
Supply voltage No. of circuits 

Part No. 
range (V) 

Classification I I 1 2 4 

Offset Offset Slew rate 
voltage (mV) cuirent (nA) (V/ µS) 

Feature 

2 5 0.2 Ground sense operation 

2 5 0.2 Ground sense operation 

1 10 1 Phase compen5ation circuit 

0.5 5 1.0 High stability 

2 1 0.7 Low voltage operation 

0.5 5 2 High slew rate 

0.5 10 s High slew rate 

0.5 5 5 Low voltage operation 

0.5 5 4 High stability 

Feature 

BA6110/FS ±2-±15 Cuirent control type oI I Gain can be CO!lbolled by control cuirent. Built-in bias diode for decreasing distortion. 

eoperational amplifier with output select switch 

Sull!il\Otage"'118 Number of circuits Select 
Synchronous input 

Offset voltage Offset cuirent Slew rate 
Part No. 

(V) 
Function 

switch 
voltage range (V) 

(mV) (nA) (V/µS) 1 2 3 VEE= -15V,Vcc=15V 

BA3128F/N 5-32 0 2 contacts VEEt-1-Vcc-1 0.5 5.0 3.0 

BA3129/F 5-32 
With output 

0 
select switch 

2 contacts VEEt-1-Vcc-1 0.5 5.0 2.4 

BA3131FS 6-1S 0 2 contacts o-vcc-1 0.5 5.0 2.0 

eComparator 

Supply voltage range Number of circuits Common-mode input 
Offset voltage Offset cuirent Low current Part No. voltage range (V) ..Output circuit type 

M 1 2 4 (mV) (nA) consumption 
Vcc=5V 

BA10393/F/N ±1-±1S 0 o-vcc-1.5 1 5 0 Open collector 

BA10339/F/FV ±1.5-±1S 0 o-vcc-1.5 2 5 0 Open collector 

ecomparator array 

Supply voltage Output cuirent Number of 
Comparator level(V) 

Part No. 
range (V) (mA) circuits 

Condiction(Vcc=3V RL=5600) Feature 

COMP 1 COMP 2 COMP 3 COMP 4 COMP 5 

Package 

DIP14/SOP14/SSOP·B14 

DIP8/SOPS/SIPS 

DIP14/SOP14 

DIP8/SOPS/SIP8 

DIP8/SOPS/SIPS 

DIP8/SOPS/SIP8 

DIP8/SOPS/SIP8 

SOPS 

DIP8/SOPS/SIP8 

Package 

SIP9/SSOP-A16 

Package 

SOPS/SIPS 

DIP14/SOP14 

SSOP-A20 

Package 

DIPS/SOPS/SIPS 

DIP14/SOP14/SSOP-B14 

Package 

BA3818F 1.6-3.6 5 5 1.52 1.74 1.97 2.20 2.42 ~-~i~o~~~ ~se ,!~a d:~r':' ..;..'IJ.b~edot display. SOPS 

BA3819F 2.0-5.0 5 

Vonage regulator 
ea terminal regulator 

5 1.52 1.74 1.97 2.20 2.42 ~-:,re =al\' l:;~!n"°!':l,1! a=.~with no il]l_ut. SOPS 

Part No. 
Supply voltage range Output voltage (V) Output cuirent 

Feature Package 
(V) RaedlO!age 5 6 7 s 9 10 12 15 18 20 24 (mA) 

BA704 3.3-10 2.65 10 Wide input voltage range. T0-92 

BA707 4.3-10 3.3 10 Good line regulation. T0-92 

BA714 4-7 3.3 0.3 Suitable for LCD driver. FTR 

BA178MOO Series - 0 0 0 0 0 0 0 0 0 0 0 500 Built-in short circuit cuirent protection and T0-220FP 

BA17800 Series - 0 0 0 0 0 0 0 0 0 0 0 1000 thermal shut down circuit. T0-220FP 

eswitching regulator 

Part No. 
Supply 

Function Feature Package 
voltage M 

BA6122A/AF s-16 2ch switching regulator It is available to output 5V power supply only, with 9V stop function. ZIP16/SOP16 

BA6149LS s-1s Sch switching regulator Frequncy of triangle wave generation circuits is accurate because of using ceramic resonator. SZIP24 

BA6161N/F 4.5-16 DC-DC converter for electronic tuning Built-in temperature compensation circuit.good output voltage stability SIP5/SOPS 

BA9700A/AF 3.55-24 1ch switching regulator controller Permits desired output voltage such as Step-up,Step-down,lnverting ,etc. DIP14/SOP14 

BA9701/F 2.5-7.5 1ch swifching regulator controller for slave Composed of error amplifier, PWM comparator and output driver. DIPS/SOPS 

BA9702FS 3.6-23 3ch switching regulator controller Buit-in independent short circuit protections for each channel. Power saving pin. SSOP-A24 

BA9703K 3.6-1S 3ch switching regulator controller 
Output block is push-pull type (psuedo-totem pole type) , so value of 

QFP32 
On and off currents can be set independently . 

'BA9705AK • 3.6-1S 3ch switching regulator controller Compatible with BA9703K. Built-in reference voltage which is highly accurate as ±1%. QFP32 

'1 BA9706K • 3.6-1S 3ch switching regulator controller Same as BA9705AK but enhanced current capacity at output off. QFP32 

16 
!*BA9707KV 3.5-12 4ch switching regulator controller High switching frequency (1MHz). Synchronizable with 3.58 MHz. VQf P48 



naNm 

RC timer 

Part No. 
Supply voltage 

Feature Package 
range (V) 

BA222 4.5~16 Timing range from microseconds to hours SIP? 

BA223 4.5~16 Maximum load current of 200mA. SIPS 

BA225/F 4~16 DIPS/SOPS 

BA235 4~16 
Timing range from several milliseconds to minutes. Rising edge trigger type 

SIP9 
Low current consumption. 

BA226/F 4~16 (Ice 0.75mA.pertimer) Two fundions can be configured as a delay timer. DIPS/SOPS 

BA236 4~16 
Falling edge trigger type 

SIP9 

BU2302/F 1.S~6 SET pin: Reset when low; timer on when high DIPS/SOPS I 
BU2305/F 1.S~6 SET pin: Triggers timer when low, Built-in chattering prevention circuit. DIPS/SOPS 

D /A converter 
Part No. 

Supply voltage range(V) Resolution Settling time Reference 
Feature Package 

Vee VEE (Bit) (nS) voltage 

BA9201 5 -7 s 500 Built-in Input data latch. Multiplication type. DIP1S 

BA9211/F 5 -12 10 250 Built-in Multipling operation is possible. DIP20/SOP22 

BA9221/F 5 -15 12 250 Multipling operation is possible.Differential current output DIP20/SOP22 

Transistor array driver 
Part No. 

Number Output Max. voltage Output current Input imp. 
Input/output type Input active putput current Circuit 

Package 
of CHS (V) (mA) (kO) level type construction Feature 

BA612 5 24 450 25 Invert H Sink Darlington DIP14 

BA614 24 100 25 Invert H Sink Darlington DIP14 

BA6256 11 450 25 Invert H Sink Single With strobe terminal. DIP16 

BA664 6 27 100 25 Invert H Sink Darlington Built-in clamp diode. DIP14 

BA13001F 10 320 20 Invert H Sink Single Built-in diode to absorb surge. SOP16 

BA13002F 10 320 1.6 Invert H Sink Single With strobe term in al. SOP16 

BA12001 50 500 - Invert H Sink Darlington DIP16 

BA12002 50 500 10.5(7VTzDi) Invert H Sink Darlington DIP16 

BA12003 Sink 
Built-in diode to absorb surge. 

50 500 2.7 Invert H Darlington DIP16 

BA12004 50 500 10.5 Invert H Sink Darlington DIP16 

BA618 7 16 100 12 Buffer H Source Darlington DIP16 

BA6139L 35 15 - Invert L Source Darlington ZIP16 

BA6250/F 30 30 2S Invert H Sink Darlington DIP16/SOP16 

BA6251/F 30 30 2S Invert H Sink Single DIP16/SOP16 

BA6257 24 100 25 Invert H Sink Darlington Built-in clamp diode. DIP16 

BA6212 8 7 400 6.6 Buffer L Sink Single With strobe terminal. DIP20 

Driver 
eLCD driver 

Part No. 
Supply voltage LCD drive voltage 

Data transfer 
Data transfer rate Bi-directional 

Package 
range (V) (V) 

Type No. of outputs Duty ratio 
(MHz) Shift register 

BU9706KS 3.5~6.5 3~6 STN segment 40 - Serial 3.3 - SQFP56 

!*BU9732KS 3.5~6.5 32 STN common so 1/240 Serial 1.0 0 SQFP100 

j*BU9742KS 3.5~6.5 32 STN segment 80 1/240 4bit parallel s.o - SQFP100 

!*BU9745ST 2.7~6.5 30 STN segment so 1/240 4bit parallel s.o 0 TAB 

Notes : 1. ~: Under development 
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Standard ICs 
Driver 
eserial in/parallel out driver 

Part No. 
Power supply 

M 
BU2040/F 5 

BU2042/F 5 

If BU2090/F • 3~5 

~ BU2092/F • 3~5 

BU2114/F 8 

BA823/F 8 

BA829 8 

eLogic with driver 

Part No. 
Power supply 

(V) 

BA6266/F 5 

BA6267/F 5 

BA6268 5 

BA634/F -12 

CMOS logic 
eBU4S Series 

Output current 
Output 

(mA) 

20 

20 

20 

open drain 

20 

36 

200 
open collector 

300 

Function 

6ch inverter 

6ch buffer 

4ch 2-input NANO buffer 

T-F /F with reset 

Part No. 
Supply voltage Classification 

range(V) 

BU4S01 

BU4S11 

BU4SU69 

BU4S71 3~16 Standard CMOS logic 

BU4S81 

BU4S584 

BU4S66 

eBU4000B Series 

Part No. Supply voltage 
rangeM 

Classification 

BU4016B 

BU4066BC/BCF /BL/BFV 

BU4051BC/BCF/BFV 

BU4052BC/BCF/BFV 
Analog switch 

BU4053BC/BCF/BFV 

BU4551B/F 

BU4001B/F 

BU4011B/F/L 

BU4030B/F 

BU4070B/F 

BU4081B/F Gate 

BU4093B/F 3~16 

BU4069UB/F 

BU4503B/F 

BU4584B/F 

BU4013B/F Flip-flop 

BU4015B/F 

BU4021B/F Register 

BU4094B/F 

BU4528B/F 
Monostable multivibrator 

BU4538B 

BU4028B Decoder 

BU4042B Latch 

Output bits Strobe pin Feature Package 

12 Output is high Z at power-on. DIP16/SOP16 

Output is high Z at power-on. 

12 Output inhibn terminal is provided. DIP18/SOP18 
Shift register and storage register can be clocked independent of the other. 

12 
High voltage (25V) output version of BU2040/F 
Output is high Z at power-on. 

DIP16/SOP16 

High voltage (25V) output version of BU2040/F 

12 
Output is high Z at power-on . 
Output inhibit terminal is provided. 

DIP18/SOP18 

Shift register and storage register can be clocked independent of the other. 

8 Provided with transparent latch and enable terminals DIP18/SOP16 

8 0 Can be connected in series. DIP16/SOP16 

8 0 Standby function. Can be connected in series. DIP18 

Feature Package 

Output withstand voltage 30V. Output current 40mA. DIP14/SOP14 

Output withstand voltage 18V. Output current 40mA. DIP14/SOP14 

Output withstand voltage 7V. Output current 40mA. DIP14 

Low current(1mA). Reset pin SIP5/SOP8 

Function Feature Package 

Single NOR gate Compatible with TC4S01F SMP5 

Single NANO gate Compatible with TC4S 11F SMP5 

Single unbuffer inverter Compatible with TC4SU69F SMP5 

Single OR gate Compatible with TC4S71F SMP5 

Single AND gate Compatible with TC4S81F SMP5 

Single schmitt trigger Compatible with TC4S584F SMP5 

Single analog switch Compatible with TC4S66F SMP5 

Function Feature Package 

Quad analog switch DIPt4 

Quad analog switch DIP14/SOP14/ZIP16/SSOP-B14 

Sch analog multiplexer DIP16/SOP16/SSOP-B16 

Dual 4ch analog multiplexer DIP16/SOP16/SSOP-B16 

Triple 2ch analog multiplexer DIP16/SOP16/SSOP-B16 

Quad 2ch analog multiplexer DIP16/SOP16 

Quad 2-input NOR gate DIP14/SOP14 

Quad 2-input NANO gate DIP14/SOP14/ZIP16 

Quad exclusive OR gate DIP14/SOP14 

Quad exclusive OR gate Low power dissipation DIP14/SOP14 

Quad 2-input AND gate Wide operating voltage range:3 to 16V DIP14/SOP14 

Quad 2-input NANO schmitt trigger 
High input impedance 

DIP14/SOP14 
Fan-out 

Hex inverter Direct drive of 2 L-TTL inputs DIP14/SOP14 

Hex 3-state buffer and 1 LS-TTL input DIP16/SOP16 

Hex schmitt trigger DIP14/SOP14 

Dual type D flip-flop DIP14/SOP14 

Dual 4-bit static shift register DIP16/SOP16 

8-stage static shift register DIP16/SOP16 

8-stage shift/store register (3states) DIP16/SOP16 

Dual monostable multivibrator DIP16/SOP16 

Dual high accurate monostable multivibrator DIP16 

BCD to decimal decoder DIP16 

Quad latch DIP16 

eoual inverter for crystal/ ceramic ocsillator 

Part No. Supply voltage range(V) Classification Function Feature Package 

18 BU2007F 2~6 Inverter Dual unbuffer inverter Dual inverter version of standard logic 7 4HCU04. SOPS 



Motor driver 
RD Nm 

DC motor driver 
Part No. 

Supply voltage range(V) Power dissipation Maximum output current 
Channel Output mode TSD Stand-by mode 

putput voltage Electronic 
Package 

Control b1ocrJ_ou1put block (mW) (mA) setting governor 
~ == 
"' a =- Sil m 

BA6109 6~18 2200 800 FRB 0 HSIP10 a =-
BA6208/F 4.5~15 700/ 450 500 FRSB SIP9/SOP8 c=; :al· .,,, 511 
BA6209/N 6~18 2200/1000 1600 FRB 0 HSIP10/SIP10 

BA6218 4.5~15 800 700 FRSB 0 0 SIP9 

BA6219B/BFP-Y 8~18 2200/1450 2200 FRSB 0 0 HSIP10/HSOP25 

BA6222 8~18 2000 2200 FRSB 0 0 HSIP10 

BA6229 8~23 2200 1200 FRSB 0 HSIP10 

BA6285FS/FP 4.5~15 800/1500 1000 FRSB 0 0 0 0 SSOP-A16/HSOP24 I 
BA6286/N 4.5~15 2000/1050 1000 For 1 motor FRSB 0 0 0 0 HSIP10/SIP10 

BA6287F 4.5~15 650 1000 FRSB 0 0 0 SOP8 

BA6288FS 3.5~15 I 0~15 800 1000 FRSB 0 0 0 0 SSOP-A16 

BA6289F 3.5·-15 650 600 FRSB 0 0 0 SOP8 

BA6417F 3.5~15 l 0~15 650 1000 FRSB 0 0 0 0 SOPS 

BA6418N 4.5~15 800 700 FRSB 0 0 SIP9 

BA6419F 4.5~16 650 700 FRSB 0 0 SOP8 

BA6885FP/FS 6.5~28 1500/ 800 1000 FRSB 0 0 0 0 HSOP24/SSOP-A16 

BA6886/N 6.5~28 2000/1050 1000 FRSB 0 0 0 0 HSIP10/SIP10 

BA6238A/AN 8~18 2200/1000 1600 FRSB 0 0 HSIP10/SIP10 

BA6239A/AN 8~18 2200/1000 1200 FRSB 0 0 HSIP10/SIP10 

BA6246/N 8~18 2000/1000 1000 FRSB 0 0 HSIP10/SIP10 
For 2 motor 

BA6247 /N/FP-Y 8~18 2000/1000/1450 1000 FRB 0 0 HSIP10/SIP10/HSOP25 

i*BA6249/N 8~18 2000/1000 1000 FRSB 0 0 HSIP10/SIP10 

BA6259N 8~18 1000 1000 FRSB 0 0 SIP10 

Note: 1.1J: Under development 2.F: Forward, R: Reverse, S: Stop, B: Brake 3.Power dissipation depends on mounting PCB. Evaluation is required(especially when SOP). 

Electronic governor 
Part No. 

Supply voltage Power dissipation 
Control system Current ratio ApJ?lication Package 

range (V) (mW) 

BA6220 1400 20 DIP8 
3.5~16 6V to 12V electronic governor 

BA6240 (on PCB) 40 DIP8 

BA6227/F 500 Current proportion 
DIP8 

2.0~3.6 
350 

35 SOP8 

500 
3V electronic governor 

DIP8 BA6235/F 1.a~5.o 
350 

50 
SOP8 

Note : 1.Power dissipation should be evaluated under actual mounting condition (especially when SOP package). 

Single phase full wave motor driver (for fan motor) 
Part No. 

Supply voltage Power dissipation Output current 
Lock detector 

Lock detector Rotating automatic Rotating output Output power Output spike Thermal shut Package 
range (V) (mW) (mA) output restart pulse Tr killer diode down circuit 

BA6424FS 6~28 850 1000 0 0 0 0 0 0 0 SSOP-A16 

Note : 1.Power dissipation should be evaluated under actual mounting condition (especially when SOP package). 

2 phase half-wave motor driver (for fan motor) 
&Jpply voltage Power dissipation Output Currcent source Hall input Lock detector Rotating Rotating pulse Output block Output spike ~hermal shut 

Part No. Lock detector ~utomatic Package 
range (V) (mW) currentlmA) for hall element hystersis output restart output power Tr killer diode down circuit 

BA6402F 4~28 450 70 0 0 0 SOP8 

BA6412 4~28 900 70 0 0 0 DIP8 

BA6404/F 4~28 900/450 70 0 0 0 0 DIPS/SOPS 

BA6406/F 4~28 900/550 70 0 0 0 0 DIP8/SOP8 

BA6407/F 5~14.5 900/550 1200 0 0 0 0 0 0 DIPS/SOPS 

BA6408FS 5~14.5 850 1200 0 0 0 0 0 0 0 SSOP-A16 

BA6807 5~15 900 1200 0 0 0 0 0 0 DIP8 

lfrBA6808FS 5~15 850 1200 0 0 0 0 0 0 0 SSOP-A16 

lfrBA6816FS 5~15 850 1200 0 0 0 0 0 0 0 SSOP-A16 

Note : 1.Power d1ss1patron should be evaluated under actual mounting cond1t1on (especially when SOP package). 
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Motor driver 

2 phase full wave motor driver (for cylinder) 
Supply voltage Power dissipation Maxium output Current drive Control input Regulator for 

Part No. 
current (mA) 

TSD 
range (V) (mW) system Current Voltage hall element 

BA6411FP 9-18 1700 1200 Linear 0 0 
BA6414FS/FP-Y a-20 1000/1450 1200 Linear 0 0 0 0 
BA6825FS a-20 1200 1200 Linear 0 0 0 
BA6826FS a-20 1000 1200 Linear 0 0 0 

'1 BA6827FS ~ a-20 1000 1200 Linear 0 0 0 0 
Note : 1.Power dissipation should be evaluated under actual mounting condition {especially when SOP package). 

3 phase full wave motor driver (for cylinder) 
Supply voltage range(V) Power dissipation Maximum output Current limit Switching 

Part No. 
~ontrol bloc~Output block (mW) current (mA) 

Current drive system TSD Amp. 
terminal regulator 

BA6450F 4.5-5.5 600 800 Switching 0 0 1 

BA6455FS 4.5-5.5 1000 800 Switching 0 0 0 
BA6456FS 4.5-5.5 1000 1300 Switching 0 0 0 2 

BA6458FP-Y 4.25-5.5 1450 1300 Pseudo linear 0 0 2 

BA6459FS 4.5-5.5 1000 1300 Switching 0 0 2 

BA6462FP 4.25-5.5 1500 1300 Pseudo linear 0 0 
BA6463FP-Y 7.5-23 1450 1000 Pseudo linear 0 0 

Note : 1.Power dissipation should be evaluated under actual mounting condition (especially when SOP package). 

3 Phase full wave motor driver (for capstan) 
Supply voltage range(V) Power dissipation Maximum output Motor drive Rotation 

Reverse 
Part No. 

(mW) current (mA) 
TSD direction 

~antral block Output block system 
change 

brake 

BA64325 4-6 3~23 2000 1200 0 0 0 
BA6435S 4-6 3-23 2000 1500 0 0 0 
BA6436P 4-6 3-23 2000 1500 0 0 0 
BA6437S 4~6 3~23 2000 1500 Pseudo 0 0 0 
BA64385 4~6 3~23 2000 1700 linear 0 0 0 
BA6439P/S 4-6 3~23 1600/2000 1500 0 0 0 
BA6440FP 4~6 3~20 1700 1500 0 0 
BA6441FP 4-6 3-20 1700 1500 0 0 

!*BA6870P 4-6 3-32 1600 1500 0 0 0 
Note : 1.Power dissipation should be evaluated under actual mounting condition (especially when SOP package). 

2 . .,:\-t~llll~<P 

Short 

brake 

0 

0 

3 phase full wave motordriver (for CD-ROM) 
Supply voltage range(V) Power dissipatioo Maximum output Motor drive Rotation 

Reverse 
Part No. 

current (mA) 
TSD direction 

pontrol block Output block (mW) system 
change 

brake 

Regulaloi for 

hall element 

0 

0 

0 

0 

0 

Rotating Amplifier 

change hys Package 
input Amp. 

0 HSOP28 

2 SSOP-A24/HSOP25 

SSOP-A24 

SSOP-A20 

2 SSOP-A24 

Hys 
Brake Package 

amp. 

2 0 SOP24 

SSOP-A24 

SSOP-A24 

2 HSOP25 

0 SSOP-A24 

HSOP24 

HSOP25 

Ripple Switching Series 
Package 

cancel regulator regulator 

0 SDIP-M24 

0 SDIP-M24 

0 SDIP-P24 

0 0 SDIP-M24 

0 0 SDIP-M24 

0 0 SDIP·P24/SDIP-M24 

0 HSOP28 

0 HSOP28 

0 0 SDIP-P24 

Feature Package 

~ BA6840AFS • 4.25~5.5 3-20 930 1300 Pseudo 0 0 0 Selection between f01ward /reverse by pin change and EC-ECR . SSOP-A20 
linear Power save and current limit features. 
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ICs for Industrial Equipment (Information/Communication) 

Phones 

Block Diagram of Typical Applications 

L1~ 
ISS131 X4 

L 2 O >---~---+--"" 

ISR35- 200A x 4 

Melody IC 

BU2900 Series 

eDigital cordless telephone ADPCM transcoder 

Part No. 
Supply voltage range 

(V) 

Pseude 
inductance 

BA8201 

Tone ringers 

BA8204 
BA8206 

Speech 
networks 

BA6566 
BA6569 

Pulse/Tone dialers 

BU8307C 

BU8309A 

Function/Feature 

Handset 

Speaker, 
Piezoelectric buzzer 

RD Nm 

Speaker, Piezoelectric speaker 

E C M, Piezoelectric MIC 

Package 

!*BU8710KS 3~5.5 4 channel ADPCM transcoder designed to '88 G721 recommendation. Space saver at digital telephone base station. SQFP80 

espeech network 

Part No. 
Line current 

Receiver Microphone 
Pad DTMF Key 

Muting 
Hold 

Feature Package 
(mA) 

Loud speaker 
control amp. tone amp. muting 

BA6566/F/FP 5~100 ~namic AGC 0 0 0 
Wide range dynamic receiver DIP18/SOP18 

Ceramic RF radiation protection /HSOP24 

BA6567K 5~135 Ceramic Pad 
ECM/ 

0 0 0 Built-in switching BN circuit QFP44 

BA6569FP/S 5~100 Dynamic AGC 
0 0 0 Receiver pre amp. and power amp. are independent. HSOP24/SDIP22 

Dynamic Manual pad 

BA8215/L 2~100 /Ceramic 0 0 0 Excellent branch I DIP14/ZIP16 characteristics . 
BA8216 2~100 0 0 0 Complies with J Receiver noise further reduced DIP14 slandard of U.S.A. from the BA8215. 

eTone ringer 
Adjustable Adjustable W1thstcro Power-supply 

Part No. starting voltage Feature Remarks Package 
current starting voltage (V) circuit with hysteresis 

BA8204/F 0 40 0 Low power consumption Successor products of BA6564A/F DIP8/SOP8 

BA8205/F 0 40 0 High voltage Successor products of BA6565A/F DIP8/SOP8 

BA8206/F 0 40 0 Low power consumption Successor products of BA6565A/F DIP8/SOP8 

ePulse tone dialer 

Part No. 
Supply voltage Pulse rate break ratio Redial memory 

Hooking Feature Package 
range(V) (PPS) (%) digits 

BU8307CS/CF 2.5~5.5 10/20 67/60 32 0 Complies with standards of Japan,USA, SDIP22/SOP24 

• BU8309AS/ AK 2.0~5.5 10/20 67/60 32 0 Canada,U.K.,Korea,Taiwan,and Australia. CPU intertace Transmrrable in power failures. SDIP32/QFP32 

• Complies with standards Supports CPU common BUS . 
BU8325S/K 2.0~5.5 10/20 67/60 32 0 of Japan,USA,Canada,Korea, 

Transmitable in power failures. 
SDIP32/QFP32 

Taiwan ,Australia. 

ePseude inductance 

Part No. 
Supply voltage 

Features Package 
range (V) 

WI! BA8201/F 2~18 
DC voltage is output from telephone line. 

DIP8/SOP8 
High input impedance and low input/ output voltage difference for easier power supply design. 

-5l 
::;-
=­c: 
~ 

3: ii: 
lam "' = - c: 
CL -6" 
:::::!. a < CD 
S!l a 

I 
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I Cs for Industrial Eouioment (Information /Communication) 

Phone 
eoTMF receiver 

Part No. 
Supply voltage range 

Interface Dynamic range 
Power down 

Oscillator Features Package (V) function 

BU8871/F 4.75~5.25 Serial 3-wire 45dB Crystal Wide dynamic range DIP8/SOP18 

'1 BU8872/FS • 4.5~5.5 Serial 3-wire 45dB Crystal/Ceramic Wide dynamic range DIP8/SSOP-A 16 

BU8874/F 4.75~5.25 Serial 3-wire 45dB 0 Crystal Wide dynamic range DIP8/SOP18 

eTone decoder 

Part No. 
Supply voltage range 

Function / Feature Package 
(V) 

BA1604/F 4.75~9 1 ch PLL tone decoder. DIP8/SOP8 

ecross point mixer 

Part No. 
Supply voltage range Cross point Input Output 

Features Package 
(V) switch buffer amp mixer amp 

BA8240F/FS 4.5~5.5 8X8 0 0 Suitable for voice signel changeover mixing of cordless answering phone. SOP24/SSOP-A24 

BU8241F/FS 2.7~5.5 8X8 0 0 Suitable for voice signel changeover SOP24/SSOP-A24 

~ BU8242F 2.7~5.5 6X6 0 0 mixing of cordless answering phone. 
SOP20 

Power saving 
~ BU8244F 2.7~5.5 4X4 0 0 Low noise SOP16 

ePanel interface 

Part No. 
Supply voltage range 

key LED driver Key scanning Feature Package 
(V) 

mm: BU8310AK 1.8~5.5 7X7 32 0 CPU interface QFP64 

'1 BU8311KS • 1.8~5.5 7X7 24 0 Transmitable in power failures SQFP56 

'1 BU8313K • 1.8~5.5 6X5 14 0 Serial data transfer OFP44 

lirBU8315F 2.0~5.5 - 14 - With CPU interface, serial data transfer SOP24 

Melody IC 
eFor telephone 

Part No. 
Supply voltage range Stand-by On hook 

Hook switch Hold switch Tone 
Sound 

Music title Package 
(V) function dial source 

BU2906F 2~4 0 0 0 0 Temperate Unison My heart is a Violin SOP18 

BU2907F 2~4 0 () () () Temperate Unison There's no place I Green Sleeves SOP18 lrke home 
BU2908/F 2~4 0 0 () 0 Temperate Unison t-Jey Jude I Yesterday DIP18/SOP18 

eFor door chime 

Part No. 
Supply voltage range 

Function / Feature Package 
(V) 

BU2911 2~4 Two melodies. Six different chime sounds.Hold play and one shot play selectable. DIP18 

BU2913F 5 Eight different chime sounds. RC oscillation and ceramic oscillation. Suitable for d9or chime. SOP18 

22 



ftDNm 

FAX 

Block Diagram of Typical Applications 

Image Memory Member memory 

64KSRAM EE PROM 

BR6265 BR93LC46 

l l 
Image sensors Image processing Sbit microcontroller 

1-----1 A/D converter I--
CIS BU2141B RAMICS-!l 

l l l l 
J 

Motor driver 
System control 

BA6885 Sensors r---1 gate array 1--------1 Modem 

BA12000 Series BU12000 Series 

l 
J l I~ c 

Telephone line 

Printheads Printhead driver Telephone modules LJ 
Therrmal printhead 1-----1 LCD modules 

LED printhead (Custom) BP3008 
BP3009 

ermage processing ASSP 

Part No. 
Supply voltage 

Error distribution Dithering Simple binary 
Image Sensor A/D Shading 

yCorrection Reduction Remarks 
range (V) interface converter correction 

BU2130K1 5 6bit 32 graduations 

'7 BU2140KS ~ 5 6bit 64 graduations 

BU2141BKS 5 5bit 32 graduations 

'7 BU2133KS ~ 5 5bit 32 graduations 

!*BU2134K 5 5bit 32 graduations 

!*BU2136KS 5 6bit 64 graduations 

Note : 1.6-bit error distribution is equivalent of 64 tone halftone and 5-bit, 32-tone. 

Communications equipment 
eFM-IF system 

Part No. 
Supply voltage 

IF DET 
range (V) 

BA4112 4~8 0 0 
BA4113 4~9 0 0 

BA4114 1.8~7 0 () 

eMicrophone amplifier 

Part No. 
Supply voltage 

range (V) 

osc 

0 

0 

() 

() () optional 

() optional Expandable 

0 0 0 () selection 

0 0 0 0 selection Digital ABC 

0 0 0(6bit) 0 0 optional 

0 0 O(Bbit) 0 0 optional 

Squelch Center meter AFC Feature 

0 

0 0 () Few external components. 

() Low voltage operation. 

Function / Feature 

BA3414L 3.5~14 Microphone amplifier for FM communication equipment. Built-in transmit/receive switch. Pre-amplifier with limitter. 

e FM intercommunication 

Part No. 
Supply voltage 

PLL system Squelch Function / Feature 
range (V) 

BA1602L 6~10 0 0 Full duplex communication and press-to-talk system possible. 

Package 

QFPBO 

SQFP100 

SQFP100 

SQFP100 

QFP64 

SQFP100 

Package 

DIP16 

DIP18 

DIP16 

Package 

ZIP16 

Package 

ZIP1B 

= =-
~ 
52. 
m = c:: -c;· 
a 
CD a 

I 
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ICs for Industrial Equipment (Information/Communication) 

FDD 

Block Diagram of Typical Applications 

eRead/write amplifier 

Part No. 
&Jpply VO~ range 

(V) 

BA6580DK 5 

BA6587K 5 

BA6589K 5 

BA6600K 5 

BA6607K 5 

Side "O" 

Side "1'' 

STEPPING 

Single--chip FOO available in full-custom ctes;gn 

*-_ __,._.Read/write amplifier 
BA6600 
Serles 

Transistor array 
BA12000 Series 
BA13000 Serles 

FOO controller 
S2PCS Series 

Motor driver 
BA6470/80 
Series 
BA6480 

voltage to head Power save Filter Writing current select 

5/12 lnnei/Outer track 2 Slages 

5 0 1M/2M 2 stages TDF type 

12 0 Inner/Outer track 2 Slages 

5 0 Built-in 
1M/1.6M/2M 3 Slages Level 
lnner/Outerl!ack2-~ 

5 0 Built-in 1M/2M 2 stages slice type 
Inner /Outer back 2-4 slages 

RPl-131 

' RPR-359F • 

SPINDLE I\ 11 

Feature 

PHOTO 
INTERRUPTER 

PHOTO 
REFLECTOR 

• ~ BA6608K 5 5 0 Built-in 
1M;'1.6M72M 3 slages 

TDF type 1MB, 1MB(F2), 1.6MB, 2MB(4Mode) 
lnner/Ouler iJack 2-4 stages 

BA6610K 5 5 0 Built-in 1M/2M 2 stages TDF type 1MB, 1.6MB, 2MB(3Mode) lnner/Ouler iJack 2-4slages 

~ BA6612K • 5 5 0 Built-in 1M/fM/4M 3 stages 
kmer /Outer lrack 2-4 sJiiges TDF type 1MB, 1.6MB, 4MB(3Mode) 

econtroller 

Part No. 
Supply voltage range 

Function/ Feature 
(V) 

BU9500K 5 Includes all functions required for an FDD controller. 3.5', 5' and 8' versions. 

eMotor driver for spindle 

Part No. 
Supply voltage range Power dissipation Ou1put current Stand-by Hole bias digital Index amplifier Clock frequency Rotation speed select pin !rpm) 

(V) Pd (mW) lo (A) circuit switch servo p.ooo mulivibrator (KHz) L M H 

BA6465FP·Y 
Conbol block 4.25-5.5 

1450 1.3 L:start 0 - - - -
OJlput block 3.0-20.0 

BA6473FP·Y 4.25~ 6.5 1450 1.0 L:start 0 0 460.8 300 600 360 

BA6474FP·Y 4.25~ 6.5 1450 1.0 L:start 0 0 491.52 300 - 360 

BA6476AFP·Y 4.2 ~ 6.5 1450 1.0 L:start 0 0 1000.8 300 - 360 

BA6479AFP·Y 4.2 ~ 6.5 1450 1.0 L:start 0 0 491.52 300 - 360 

BA6485FP·Y 4.2 ~ 6.5 1450 1.0 H:start 0 0 1000.8 300 - 360 

BA6487FP·Y 9.0 ~13.2 1450 1.0 H:start 0 0 1000.8 300 - 360 

BA6488FP·Y 9.0 ~13.2 1450 1.0 L:start 0 0 1000.8 300 - 360 

BA6490FS 4.2 ~ 6.5 600* 1.0 L:start 0 0 0 1000.8 300 - 360 

BA6491FS 4.2 ~ 6.5 600l!E 1.0 L:start 0 0 0 1000.8 300 - 360 

BA6493K 2.6 ~ 6.5 400l!E 1.0 H:start 0 - Only index - - - -
amplifier 

BA6494K 2.6 ~ 6.5 400* 1.0 H:start 0 0 0 1000.8 300 - 360 

BA6495K 2.6 ~ 6.5 400l!E 1.0 L:start 0 0 Only index 983 330 - 360 amplifier 

BA6496K 2.6 ~ 6.5 400* 1.0 L:start 0 0 0 1000.8 330 - 360 

BA6497K 2.6 ~ 6.5 400* 1.0 L:start 0 0 Only index 1000.8 300 - 360 amplifier 

~ BA649BFS • 2.6 ~ 6.5 600l!E 1.0 L:start 0 0 0 1000.8 300 - 360 

BA6499K 2.6 ~ 6.5 400l!E 1.0 L:start 0 0 0 1000.8 300 - 360 

Notes : 1.The power dissipation data of BA6495K/BA6496K are measured in single unit. 

24 

Package 

QFP44 

QFP44 

QFP44 

QFP44 

QFP32 

QFP32 

QFP32 

QFP32 

Package 

QFP64 

Package 

HSOP25 

HSOP25 

HSOP25 

HSOP25 

HSOP25 

HSOP25 

HSOP25 

HSOP25 

SSOP-P32 

SSOP-P32 

QFP32 

QFP32 

QFP32 

QFP32 

QFP32 

SSOP·A32 

QFP32 



ftDNnl 

espindle stepper motor driver 

Part No. 
Supply voltage range 

Function /Feature Package 
(V) 

BA64BOK 4.5~5.5 For 2"FDD. Holeless spindle motor driver and stepper are integrated on a single chip. Stand-by mode. QFP44 

e Laser power controller I ODD 

Part No. 
Supply voltage 

Function Feature Package 
range (V) 

BH9610K 12 Laser power controller High and low recording signal levels can be preset by the user. Includes an error detection circuit. QFP44 

espindle motor driver 
Supply voltage range Power Output Swrten ing accuracy of 

Part No. (V) dissipation current digital Stand-by Reverse revolutions locking 
Package 

Vee VM (mW) (A) 
servo circuit brake 

L M H 

BA6850FP-Y 4.2~6.5 4.2~13.3 1450 1.0 0 L start 0 ±0.5 ±1.2 ±2.5 HSOP25 

BA6851FP-Y 4.2~6.5 4.2~13.3 1450 1.0 0 L start 0 ±2.5 ±3.75 ±5.0 HSOP25 

SCSI active terminator 

Part No. 
Supply voltage range 

Function /Feature Package 
(V) 

~ BH9590FP-Y 4.0~5.5 18 circuits, built-in constant current supply, compatible with SCSI- I and II HSOP25 

Special function 

Part No. 
Supply voltage 

Function Feature Package 
range (V) 

VCO with sensitivity Center frequency can externally be set. Sensitivity to control frequency can be set 
BA7042 5 adjustment by external constant (Built-in sensitivity control arnp.) . DIPS 
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ICs for Audio APPiications 

Block Diagram of Typical Applications 

3V FM/ AM stereo headphone system 

FM AM 

Front end IF system Stereo multiplexer 

BA4425 BA4240 BA1360 

Pre power 

Music sensor 
governor o-.. PB-- 3V 320 

BA3708 
PB--

BA3528 

BA3529 
HEADPHONES 

Stereo double cassette recorder system with radio and CD player 

1V FM 

B 

A 

p --

Front end 

BA4424 

PLL 

BU2616 

AM 

IF+MPX 

BA1442 

IF system 

BA4236 
~ 

System preamplifier for 

doble input 

BA3423 
Preamplifier 

with ALC 

BA3312 

~ayback pream~ffier 

for double input 

BA3416B 

Pre servo amp 

Stereo multiplexer 

BA1332 

TVmultplexdemodJata 

BA1407A 

T ~ -Pick-u-p - BA6353 
Data processing DAC 

CD driver 

BA6395 
BA6398 

Rait1a11r1Cs1ara10 
cassetter<mder -BA3930 

Series 

Electronic governor 

BA6220 

Music sensor 

BA3707 

Graphic equalizer 

BA3812 
BA3822/23/24 

Band-pass filter 
forspecimlanalyzer 

BA3830 
BA3832 

BA5412 

t-------1 

POST AMP 

BA3558 

Level meter 

BA6124 Series 

LED Drivel: 

Dilpla>/-

BU34224 

5.4WX2 
12V 30 



High frequency signal process 
eFront end 

Application Function Gain 
Part No. Headphone Radio cassette FM (dB) Feature 

stereo recorcie;/car audio F/E IF MPX flN 1DOMHz 

BA4402 •3V • 0 32 Built-in varicap diode for AFC. Low power consumption. 

BA4403 •3V • 0 32 Low power consumption. 

BA4404 •3V • 0 38 Built-in varicap diode for AFC. Low power consumption. 

BA4405 •3V • 0 38 Low power consumption. 
t-- -· -··---

BA4408F •t5V 0 39 Built-in varicap diode for AFC. low operating voltage. Built-in IF amplifier. 

BA4412 • 0 28 Double balance mixing system. 

BA4413 • 0 
Built-in varicap diode for AFC 

32 Built-in IF amplifier. 

BA4424N •3v • 0 36 1V receiving 1 Built-in varicap diode for AFC. 
is available Excellent 2 signal characteristics 

BA4425F •3V • 0 36 Jj~1~ J Excellent 2 signal characteristics 

e1F system 
Application Function 

Part No. Headphone Radio cassette FM Feature 

F/E 
AM 

stereo recorder/car audro IF MPX 

BA402 0 Gain is high. Gv = 60dB (10.7MHz) 

BA403 0 FM peak detector system. Few external components. 

BA4110 • 0 Sound soft muting function. 

BA4230AF I AFS •t5V 0 0 FM mute, Tuning indicator, Low operating voltage. 

BA4236L • c 0 Quardrature detector systemlFor reverae s curve {upper heterodyne) 
AM audio control pin. l 

BA4237L • c 0 Built-in tuning For nonnal S curve (lower heterodyne) 

BA4240L/F •3V () 0 FM mute. AM audio control pin. Built-in tuning indicator. 

estereo multiplexer 
Application Function 

Part No. Headphone Radio cassette FM Feature 

stereo recorder /caraud10 F/E IF MPX 

BA1320 • 0 Muting pin. Separation control pin. 

BA1332/L/F • 0 Low power consumption. 

BA1335 • 0 Internal power supply muting function. 

BA1350 • 0 Wide dynamic range. 

BA1351 • 0 Soft muting Low distortion. 

BA1355/F • 0 
Forced monaural pin. Built-in function 

BA1356 • 0 
BA1360/F •3V 0 Wide dynamic range. Low distortion. 

BA1362F/FS .1.5V 0 Low operating voltage. 

e1F+MPX 
Application Function 

Part No. Headphone Radio cassette FM Feature 

F/E 
AM 

stereo recorder /caraucJjo IF MPX 

BA1402 •3V 0 0 Low power consumpting .Sound muting by IF level. 

BA1440 • 0 0 0 No AM. IFT requiffid. For reverse S curve (upper heterodyne ) 
Adjuslment-free FM quardrature delector. 

BA1441 • 0 0 0 Few external components. For normal S curve (lower heterodyne) 

BA1442 • 0 0 0 Adjustment-free VCO For reverse S curve (upper heterodyne) 

BA1443 • 0 0 0 Less external components For nonnal S curve (lower heterodyne) 

ftDNIR 

Supply voltage 
Package 

range (V) 

1.5~9 SIP9 

1.5~6 SIP7 

1.5~9 SIP9 

1.5~9 SIP7 

0.9~2 SOP14 I 
2~8 SIP9 

2~s SIP9 

1.7~6 SIP9 

1.7~6 SOPS 

Supply voltage 
Package 

range (V) 

12 SIP7 

8~15 SIP7 

6~12 ZIP16 

1~2 SOP18/SSOP-A20 

2.7~12 ZIP18 

2.7~12 ZIP18 

1.7~4.5 ZIP18/SOP18 

Supply voltage 
Package 

range (V) 

4.5~15 DIP16 

3~14 DIP16/ZIP16/SOP16 

3.3~9 DIP16 

6~12 ZIP16 

6~12 DIP16 

5~12 DIP16/SOP16 

5~12 ZIP16 

1.8~4 ZIP16/SOP16 

1~2.5 SOP16/SSOP-Al6 

Supply voltage 
Package 

range (V) 

1.8~4.5 DIP22 

3.5~7.0 DIP18 

3.5~7.0 DIP18 

3.8~8.0 DIP20 

3.8~8.0 DIP20 
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ICs for Audio APPiications 

High frequency signal processor 
ePLL frequency synthesizer 

Part No. 
Supply voltage range (V) Maximum operating 

Standard frequency 
VDD1 Voo2 frequency(MHz) 

BU2611/F 4.0-6.0 3.5-6.0 130 
100 50 25 
s 5 1 

~ BU2614/F/FS 2.7-6.0 4.0-6.0 130 
25 125 6.25 

rm 5 3 1 

~ BU2615/F/FS 2.7-6.0 4.0-6.0 130 
25 12.5 6.25 

rm 5 3 1 

BU2616/F 4.0-6.0 130 
25 12.5 10 

6.25 5 1 

BU261S/F 130 
25 12.5 10 

2.7-6.0 4.0-6.0 
6.25 5 1 

!*BU2620/F 2.7-6.0 4.0-6.0 130 
25 12.5 10 

6.25 5 1 

Note : 1. * Under development 

eTV multiplex 

Part No. 
Supply vollage range 

Function (V) 

(KHz) 

10 

3.25 

3.25 

s 

s 

s 

Feature Package 

Easier interfacing to microcomputer 
DIP16/SOP16 

3 ports 

Low spurious output, 75KHZ X'tal, w/lh counts 
DIP16/SOP16/SSOP16 

7 ports 3 ports 

Low spurious output, 75KHZ X'tal, w/lh counts, 
DIP16/SOP16/SSOP16 

7 ports 

Internal IF count detector 
DIP18/SOP18 

4 ports 

With IF counts 
DIP20/SOP20 

7 ports 

With IF counts 
DIP20/SOP20 

6 ports, 8Hz output 

Feature Package 

BA1407AL/AF 4-11 TV multiplex demodulator IC On-chip mode selector(STEREO, MAIN, SUB, MAIN/SUB).Built-in display driver. ZIP18/SOP20 

eFM transmitter 

Part No. 
Supply vollage range 

Function Feature 
(V) 

Built-in stereo modulator and RF oscillator. 
BA1404/F 1-2 IC for FM stereo transmitter 

Constant voltage output for frequency adjustment. 

BA1405F 4-6 FM stereo modulator 

Low frequency amplifier 
ePre amplifier 

Application 

Part No. Rolocassette ~adphone Microphone car audio Circuits recorder stereo amplifier 

BA301 • • 1 

BA311 • 1 

BA313 • 1 

BA328/F • • 2 

BA3304/F • 2 

BA3306 • 2 

BA3308/F • 2 

BA3310N • 2 

BA3312N • 2 

BA333 • 1 

BA3402 • 2 

BA3404F/FS/L • 2 

BA3406AL/ AF • 2 

BA3408/F • 2 

BA3410AF • 1 0 
BA3412K • 2 

BA3413F/FS • 2 

BA3416BL • 2 

BA3420AL • 2 0 
BA3423S • 2 0 
BA3424F/FS/S • 2 

BA3430F/FS/S • 2 

BA343 • 2 

eALC 

Part No. 
Supply vollage range 

(V) 

Stereo modulator can be easily fabricated. 

Function 

Line Input AUX Equalizer ALC ~uting 
amplifier circuit switch &/'/ switch 

0 

0 
0 
0 
0 

0 
0 
0 0 

0 0 

0 
0 0 
0 0 0 

0 0 
0 0 

0 0 0 
0 0 0 0 0 0 

0 0 0 

0 0 0 

0 

Feature 

m Ir BA8221AN 12 2ch transistor array of level control with desable pin. 
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Feature 

Low distortion . 

Low distortion. 

Built-in rectifier diode. 

Built-in rectifier diode. 

For auto-reverse. 

Built-in LED driver for display. 

For auto-reverse.Built-in LED driver. 

Built-in LED driver for display. 

For double cassette. 

For double cassette. 

For auto-reverse L/R MIX OUT. 
Blank detection. 
Sensiti~ switchi!:!S_ circuit 

Package 

DIP18/SOP18 

SOP18 

Supply vollage 
Package 

range (V) 

6-20 SIP7 

20-42 SIP7 

3-12 SIPS 

6-16 SIP8/SOP8 

1.2-4 ZIP16/SOP16 

4.5-14 SIPS 

4.5-14 SIP9/SOP14 

4-12 SIP10 

4-12 SIP10 

2.5-16 SIPS 

6-13 ZIP16 

1.8-4 sa>16/SSOP·A16/ZP16 

6-14 ZIP16/SOP16 

6-14 DIP16/SOP16 

1.8-3.5 SOP16 

1.8-3.3 QFP32 

o.s-2.0 SOP16/SSOP-A16 

3.5-12 ZIP18 

5-16 ZIP18 

4.5-7 SDIP32 

7-18 SOP20/SSOP-A24/ 
/SCIP22 

7-18 SCP24/SSOP-A24/ 
/SCIP24 

4.5-10 DIP16 

Package 

SIPS 



RD Nm 

-51 
eune amplifier 

Part No. 
Application 

Number of circuit 
Gvc 

Remarks 
Supply voltage 

Package 
Ra?~~ofcfJ'rsette Car audio (dB) range (V) 

BA3112 • • 2 10 Fixed gain type. 

BA3113 • • 2 15 Low cross talk : 65dB. 6~16 SIPS 

BA3114 • • 2 20 
THD: 0.07% 

BA3118L • • 2 6~20 Gain setting without external resister. 4~16 ZIP18 

ePre power amplifier for headphone stereo I Function 

Part No. Application Power ampliter Equalizer Feature 
Supply voltage 

Package Pre Input switch range (V) 
amplifier flutput(RL=3211) GAIN (dB) 

EVR 
Output(RL=1611) switch 

BA3506A/AF 69mWX2 - 36 1.8~3.8 DIP16/SOP18 

BA3513AF I AFS 40mWX2 - 26.7 0 0 Noise reduction. 1.8~3.6 SOP24/SSOP-A24 

BA3514AF 40mWX2 - 36 0 0 1.8~3.6 SOP24 
3V 

DIP16/SOP18 BA3516/F headphone 40mWX2 - 36 1.8~3.6 
2ch 

BA3518/F stereo 31mWX2 18mWX2 30 Output coupling cap. is not required. 1.8~4.0 DIP16/SOP16 

BA3519F/FS 31mWX2 18mWX2 30 0 Output coupling cap. is not required. 1.8~4.0 SOP22/SSOP-A24 

BA3520/F 30mWX2 18mWX2 36 () Output coupling cap. is not required. 1.8~4.0 DIP18/SOP18 

BA3521 30mWX2 18mWX2 65 (Pre+Power) 0 In/out coupHng cap. are not required. 1.8~4.0 DIP18 

eHeadphone stereo pre power governor 
Function 

Part No. Application Power amplifier Equalizer Feature 
Supply voltage 

Package Pre Governor range (V) EVR Input switch 
amplifier Output(RL=16D I Output(RL=32 n I GAIN(dB) switch 

BA3528FP 3V headphone 34mWX2 20mWX2 36 () () 1.8~6.0 HSOP28 
2ch 

BA3529FP stereo 34mWX2 20mWX2 27 () () Applying noise reduction. 1.8~6.0 HSOP28 

ePower amplifier 
Application Function 

Supply voltage 
Part No. 

. --,---------1 
Feature Package Radio cassette Headphone Number of Output Vee (V) RL (l:l) TSD 

Stand-by 
Muting range (V) 

recorder stereo circuit power switch 

BA5152F •t5V 2 15mW 1.5 16 0 0 Gain 21dB.Built-in power switch circuit. 1~t8 SOP16 

BA5204/F .3.0V 2 35mW 3 32 Gain 35dB. 1.8~6 ZIP16/SOP16 

BA5214 .3.0V 2 35mW 3 32 Gain 35dB. 1.8~6 DIP16 

BA5206BF .3.0V 2 64mW 3 16 () Gain 35dB. 1.8~4.5 SOP16 

BA526 • 1 0.43W 6 8 Low noise. 2~9 SIP9 

BA527 • 1 0.8W 6 4 High ripple rejection. 2.8~9 SIP9 

2.3W 4 
BA534 • 1 9 4.5~14 HSIP10 

2.8W 3 

BA5404 • 1 0.36W 12 32 0 Low power ON/OFF noise. 7~15 SIP9 

BA5406 • 2 5W 12 3 Built-in capacitor tor phase adjustment. 5~15 SIP-M12 

2.9W 9 
BA5410 • 2 3 0 () Fixed gain 4.75dB 6~14 HSIP10 

5.2W 12 

2.5W 9 4 
BA5412 • 2 () 0 5~18 SIP-M12 

5.4W 12 3 

BA5413 • 2 5.4W 12 3 0 0 5~15 HSIP-B12 

BA546 • 1 0.33W 6 8 Low power consumption. 2~9 SIP9 
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CD/CD-ROM 
eco driver 

Part No. 
&Jpp~ vollage l'oNerdissipatioo 

~(V) (W) 

BA6280AF 5.5-12 0.55 

BA6290A 5-16 3.0 

BA6292 5-16 3.0 

BA6294 5-16 2.0 

BA6295AFP 7.5-18 1.7* 

BA6296FP 6-9!1E1 1.7* 

BA6297AFP 6-9 1.7* 

BA6298FP 6-9!1E1 1.7* 

BA6299FP 6-9 1.7* 

J BA6392FP • 6-9 1.7* 

J BA6394FP • 3.1-11 1.7* 

r BA6395FP • 4.8-9 1.7* 

~ BA6396FP flml 6-9 1.7* 

• BA6397FP 5-9!1E2 1.7* 

J BA6398FP • 6-9 1.7* 

r BA6399FP • 4-11 1.7* 

• BA6790FP 6-9 1.7* 

fllm BA6890FP 1.5-9 1.7* 
Notes . 1.~1.Driver can operate at 5.5V. 

2.39.:2.Drfver cam operate at 4.5V. 

Output Output 

I CooJHk>l I system 

PWM 

lo=0.5A 

6.2Vpp 10V,aO 8TL 

3.aVpp 

4.5Vpp 

4.5Vpp 

6.0Vpp H bridge 

4.5Vpp 8TL 

4.5Vpp H bridge 
av 

4.5Vpp ao 8TL 

4.5Vpp 8TL 

4.5Vpp 8TL 

4.5Vpp 8TL 

4.5Vpp H bridge 

5.4Vpp 8TL 

6Vpp 8TL 

3. •:Value measured under actual operating condition. 

ecD-ROM driver 

Part No. 
Supply vollage Puwer dissipation Output Output 

range (V) (W) ~ system 

~ BA6799 fllm 6-9 3.1 I av 4.5 ao 8TL 

eLoading motor driver 

Part No. 
Supply voHage Pcmer dissipatioo Outp~ Output 

'"'110 (V) (W) Condition system 

~ BA6191 fllm -7--16 2.2 6 
av 

ao 
8TL 

av 
BA6192 7-16 2.2 6 ao 8TL 

ePre servo amplifier 

Part No. 
Supply voltage Drive amplifier 

range (V) Focus l Feed I Disk 

BA6353S ±5 0 I 0 I 0 

ePost amplifier 

Number of 
TSD Muting pin 

Operation 
Regulator Feature Package 

circuit amplifier 

2 0 0 Low power consumption SOP22 

2 0 0 Large package power SIP-M12 

2 0 0 Large package power SIP-M12 

2 0 0 Large package power HSIP10 

2 0 0 Few external components . HSOP2a Suitable for car audio. 

4 0 0 0 0 Few external components. HSOP2a 

4 0 0 Applycable digital servo. HSOP2a 

4 0 0 0 0 Few external components. HSOP2a 

4 0 0 0 0 Few- C001f0101ls.&ilalie fir or ado . HSOP2a 

4 0 0 Apjj)tatAe cfgH>J sow.Fewextema COOlXJllilllS HSOP2a 

4 0 0 0 Low operating voltage: 3.SV HSOP2a 

5 0 0 0 5-CH driver, Loading capability HSOP28 

4 0 0 0 0 Independent muting HSOP2a 

4 0 0 0 BA6398FP w/o VCC muting HSOP2a 

4 0 0 0 0 General purpose HSOP2a 

4 0 0 0 Few external components HSOP2a 

4 0 0 0 0 Wide ~amic range HSOP2a 

4 0 0 Low voltage, Brake mode HSOP28 

Number of 
TSD Muting pin 

Operation 
Regulator Package 

circuit amplifier Feature 

4 0 0 0 Large package power SDIP24 

Number of 
TSD Muting pin 

Operation 
Regulator Feature Package 

circuit amplifier 

2 0 0 
2 CH independent FWD/REV 

HSIP-812 
Negative supply 

2 CH independent FWD/REV 
HSIP-812 2 0 0 Positive supply 

Servo 

~ Feature Package I Tn1cking circuit 

I 0 0 I 0 Built-in all amplifiers and switches for CD servo system SDIP42 

Part No. 
Supply voltage Function 

Feature Package 
range (V) Ripple filter of power supp~ Muting LPF 

BA3558K 1.a-6.0 Amplifier for CD which has built-in 
0 0 0 

Auto ON/OFF. 
QFP32 

5.5-7.5 de-emphasis and headphone amplttier. Stand-by supply system. 

ePeripheral IC of portable CD 

Supply voltage 
Part No. Function Feature Package 

range (V) 

fllm BA3124F 1.7-7.0 Line output muting 4 channels, 63d8 muting attenuation SOP a 

J BA3890F fllm 2.9-3.6 Pulse width control Controls pulse width in proportion to battery voltage SOPa 

J BA3990F fllm 2.5-4.5 Ripple filter lo=o-1amA RR=38d8 SOPa 

fllm BA9709F 1.7-4.5 Power switch Power transmission efficiency a3% SOPa 
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RD Nm 

Accessories 
eElectronic volume 

Part No. 
Supply voltage 

Function Number of Built-in reference PRE Feature Package 
range (V) circuits voltage IN/OUT 

BA3852FP 7.0~9.5 Electronic volume control for car audio. 2 0 - HSOP28 

BA3853FS 7.0~9.5 Volume, Balance, Fader, Tone (bass, treble, ) Loudness 2 0 0 
Control by DC voltage. 

SSOP-A24 

e1c for graphic equalizer I Part No. 
Supply voltage 

Format Number of band 
Circuit Control range THO Output noise voltage Ripple Input Output 

Package 
range (V) current(mA) (dB) (%) (µVrms) rejection buffer buffer 

BA3812L/F 3.5~16 monaural 5 5.0 ±12 0.01 5 - 0 0 ZIP18/SOP18 

BA3822LS/FS 3.5~14 stereo 5 7.0 ±11 0.1 10 SZIP24/SSOP-A24 

BA3823LS 3.5~14 stereo 5 6.7 ±10 0.01 3 50 SZIP24 

BA3824LS 3.5~14 stereo 5 7.0 ±8.5 0.1 10 - SZIP24 

ePreset graphic equaliger 

Part No. 
Supply voltage 

Format 
Circuit No. of 

Feature Package 
range (V) current(mA) positions 

~ BA3840KV 1.7~3.6 stereo 2.2 4 Prevention sound leak from head set. Auto boost control. VQFP48 

esass boost system 

Function Driver Output 
Supply voltage 

Condition 
Power muting 

Part No. Boost circuit Bias amplifier Center amp Feature Package 
range (V) RL=16fl switch 

Bass Treble Vee 

BA3570F/FS 2.0~7.2 25dB.Max. 4dB Fixed 30mW 3.0 0 0 - Built-in 30mW power amplifier SOP22/SSOP-A24 

~ BA3572FS ~ 1.8~3.6 25dB.Max. 4dB Fixed 18mW 2.4 - 0 Q(OCL) On-chip S-BBS and AVG SSOP-A24 

BA3870 3.0~7.0 20dB.Max. 4dB Fixed - - - - Low switching noise at BBS ON/OFF DIP20 

esand-pass filter for spectrum analyzer 
Supply voltage 

Format Number of Input 
Input mix. amp Part No. range (V) band MIX AMP 

Feature Package 

BA3826S ±4.0~±6.5 Stereo 7 SDIP18 

BA3830S/F 4.5~8.0 Monaural 6 0 0 Built-in capacitor for time constant and filter SDIP18/SOP18 

BA3832F 4.5~8.0 Monaural 6 0 0 SOP18 

e Display microcontroller for spectrum analyzer 

Part No. 
Supply voltage 

ROM RAM Function/Feature MTP icon Package 
range (V) 

juBU34424 4.5~5.5 4KX8 256X4 
24-seg x 4-com LCD driver, 24 x 4 LCD display RAM, SI, PIO 

BU36824 QFP64 
Makes an audio spectrum analyger when used with BA3830 series. 

Note : 1 TI Under Development 
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Accessories 
eLevel meter 

Part No. 
Supply voltage 

range (V) 

BA6104 s-15 

BA6125 3.5-16 

BA6124/F 3.5-16 

BA6137 3.5-16 

BA6144 3.5-16 

BA6154 3.5-16 

BA684A 6.5-14 

BA682A/AF 10-14 

BA681A 10-14 

BA683A 10-14 

BA689 10-14 

BA6820F 4.5-5.5 

BA6822S/F 4.5-5.5 

BA668A 15-17 

BA6146 7.5-20 

BA6148 7.5-20 

BA6810S/F 4.5-5.5 

BA6800A/ AS/ AF 4.5-5.S 

BA6803S 4.5-5.S 

BA6805A 4.5-5.S 

BA6806S 4.5-5.S 

Display Dot Function 

Bar 
5 

LED s Bar 

12 Dot/Bar 

12X2 Bar /Peak hold 

Peak hold 

12 
Bar 

12X2 
FL 

Bar /Peak hold 

16X2 Bar/Peak hold 

Scale Feature 

Operating voltage range s-15V. 
Linear 

f-- Built-in rectifier amplifier Wide operating voltage range 3.5-16V. 

and reference requlator. 
Low current consumption of LED. For red LED driver. 

vu 
Wide comparate level -13-+13 dB 

High amplifier gain. 

Linear Built-in two half wave rectifier amps. The leve of the largest one of the two inputs is displayed. 

vu 
Tum on and off periods of f----i Built-in half wave External setting of LED current. LED can be controlled by 

Power rectifier amplifier. 
adjustting external resistor 

LED direct drive. f----i and capacitor. 
Linear 

2ch display by dynamic drive system. l RIN=3k0 
vu 2 mode display by independent AC and DC display. l RIN=3000 Peak hold function -7 ~10dB and cancel function. Muting function. 

vu 
Built-in rectifier circuit. Peak hold function -1~8 dB. High input impedance. 

Built in input rectifer amplifier meeting both AC and DC input signals. 

Power Wide operatingvoltage range 7.5 to 20 V. Buit-in power supply muting function. 

Level adj. pin 

2ch display by dynamic drive system. 
Peak hold function -7 ~10 dB. Available to 2 Duty cycle : 1/8 

vu 
Muting function mode display by 

Square - law compression amplifier. independent AC Duty cycle : 1/4 
and DC display 

Duty cycle : 1/16 

eGround isolation amplifier for car stereo 

Part No. 
Supply vollllge Number of CMRR THD Output ooise vdlage 

Feature 
range (V) circuits (dB) (%) (µVrms) 

BA3121/F/N 4-1s 2 57 0.002 3.5 High CMRR. Small external capacitor. 

eHigh voltage head switch 

Part No. 
Supply vollllge Function/Feature 
range (V) 

BA3126F/N 4.5-15 2 high voltage head switches for play back and 2 switches for record. 

eAuto scan meter 
Supply voltage Function 

Part No. Display Dot Feature 
range (V) FM AM 

BA695 4.5-14 LED 3 Tuning/de1uning 
Level meter 

BA685 6.5-15 LED 5 dieclion indica1ion Bar display at AM receiving. High drive current 25 mA/dot. 

eSquare-law compression amplifier 

Part No. 
Supply voltage 

Circuit Function 
range {V) 

BA6138/F S.5-16 2ch 1/2 square~aw oompression amplifier wi1h good lineari1Y. 

Sensor amplifiers 
eTape end detector 

Part No. 
Supply voltage Output current 

Plunger drive 
Input amplifier Output 

range (V) (mA) Built-in regulator 

BA337 4.2-16.0 200 Direct 0 
BA3712 7.0-16.0 20 Direct 0 0 

eBlank detector 

Part No. 
Supply voltage Output 

~umber of tune 
Blank detection Output pulse 

range (V) current (mA) time width 

BA335 4.5-14.5 600 -
BA336 4.2-12.0 150 -

BA338/L 4.2-12.0 150 -

BA3702 4.5-14.0 120 5 Settable Settable 

BA3707 3.0-14.0 300 -

BA3708F 2.0-5.0 100 -
BA3714F 0.S-4.5 7 -

Feature 

Built-in stabilized power supply muting. 

Remarks 

Direct connection with magnetic/ electric 

conversion element. 

Forced Protection Plunger 
stop circuit drive 

0 Direct 

Pow Tr needed 

Pow Tr needed 

0 Pow Tr needed 

0 Direct 

0 Direct 

Direct 

Package 

SIPS 

SIPS 

SIPS/SOP14 

SIPS 

SIPS 

SIPS 

DIP16 

DIP1S/SOP1S 

DIP1S 

DIP1S 

DIP1S 

SOP22 

SDIP22/SOP22 

DIP1S 

DIP16 

DIP16 

SDIP30/SOP2S 

DIP28/SDIP30/SOP28 

SDIP30 

DIP2S 

SDIP30 

Package 

DIPS/SOPS/SIPS 

Package 

SOP14/SIPS 

Package 

SIPS 

DIP16 

Package 

SIPS/SOP14 

Package 

SIPS 

SIPS 

Package 

SIPS 

SIPS 

SIPS/ZIPS 

DIP16 

SIPS 

SOPS 

SOPS 



RD Nm 

Control 
e Deck key control 

Part No. 
Supply voltage 

Function Feature Package 
range (V) 

BAB43 5 Key control of tape deck 
Control through non lock input. 

DIP16 
All functions that are necessary for control of tape deck are on-chip. 

VSC processor 

Part No. 
Supply voltage 

Function Feature Package 
range (V) 

BA1701 4.5~14.0 VSC system processer IC Capable of compress play rate by ratio of 1/1 to 1/2.5, Built-in motor speed control PLL circuit. DIP16 

Note : 1."VSC'' is a trademark of the Vanable speech Control Company. This product has been specially manufactured for use 1n the VSC system under licence of VSC Ltd. 

System power supply 
esystem power supply for radio cassete recorder system 

Part No. 
Supply voltage Standard supply Output voltage (V) Stand-by Reference Mode 

Reset output range (V) voltage (V) A B c D E F function voltage switch 

BA3920 6.5~22 16 15 5 - 5 8 5 0 0 0 
BA3922 5.0~22 15 12 5 7.5 - 7.5 - 0 0 0 0 
BA3924 5.0~22 12 9 5 7.5 - 7.5 0 0 0 0 
BA3926 5.0~22 15 13.5 5.6 8 - 12 - 0 0 0 0 
BA3928 6.5~22 16 9 5 - 5 8.5 6.5 0 0 0 
BA3930 6.5~22 16 14.5 5 9 5 8 5 0 0 
BA3932 6.5~22 16 15 5 9 5 8 5 0 0 
BA3933 6.5~22 16 9 5 7.5 5 7.5 5 0 0 
BA3935 6.5~22 16 9.5 5 9 5 7.5 5 0 0 

fr'.rBA3936 6.5~22 12 - 5 8 5 8 5 0 0 
:'?BA3938 6.5~22 15 11 5 9 14.7 8.5 - 0 0 
~BA3962 6.5~22 12 17 5 - - - - 0 0 0 0 
Note : 1.When operated from lower voltage than output voltages listed above,the output is the input supply voltage minus the drop voltage across output transistors. 

2. U:Under development 

esystem power supply for car audio system 

Part No. 
Supply voltage tandard supply voltage Output voltage (V) Stand-by 

Muting 
Output Chip enable 

BACK UP (V) BACK UP (V) A B c D E F current(mA) switch pin output 

BA3900 10~16 13.2 5.6 9.0 8.8 8.8 - - 2.7 0 0 0 
BA3902 10~16 13.2 5.0 9.0 8.5 8.5 - - 0.7 0 0 0 
BA3904A 10~16 13.2 5.6 9.0 8.55 8.55 - - 0.7 0 0 0 
BA3906 9.2~16 13.2 5.6 8.3 8.3 8.3 - - 0.7 0 0 0 
BA3908B 10~16 15 5.6 12.5 14.5 8.2 8.2 8.4 0.65 0 
BA3910A 9.6~24 13.2 5.6 8.7 8.7 8.7 12.8 12.8 0.65 0 
BA3912 9.6~24 13.2 5.6 9.0 8.55 8.55 12.7 12.7 0.65 0 

'1 BA3913 ri!m 9.6~24 13.2 5.6 8.3 8.3 8.3 12.7 12.7 0.65 0 
'1 BA3914A ri!m 9.6~24 13.2 5.7 8.5 8.5 8.5 12.7 - 0.8 0 0 
~ BA3916 ri!m 9.6~24 13.2 5.2 8.7 8.3 8.3 12.7 - 0.4 0 0 

Package 

SIP-M12 

SIP-M12 

SIP-M12 

SIP-M12 

SIP-M12 

SIP-M12 

SIP-M12 

SIP-M12 

SIP-M12 

SIP-M12 

HSIP-B12 

HSIP-10 

Package 

SIP-M12 

SIP-M12 

SIP-M12 

SIP-M12 

SIP-M12 

SIP-M12 

SIP-M12 

SIP-M12 

SIP-M12 

SIP-M12 

Notes : 1.When operated from lower voltage than output voltages listed above.the output 1s the input supply voltage minus the drop voltage across output transistors 

evariable output supply voltage 

Part No. 
Supply voltage Number of Output voltage Stand-by Output voltage 

Feature Package 
range (V) circuit (V) function switch pin 

rim ~ BA3960 
Output voltage can be set by external resistor. 

4.5~22 2 1.5~21 () 0 Built-in output current control circuit and temperature protect circuit. HSIP-B12 

Low saturation PNP output. 

> r::: 
c::r.. c;· 

I 
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ICs for Video APPiications 

VTR System 

Block diagram of typical application 

Input via keyboard 

CAPSTAN 
FG 

~ motor<tivers System control servo Tuner timer 

c~ 
6438 microcontroller FL 

DRUM 

CTL 

VIDEO 

VIDEO IN 

LINE IN 

Hi Fi 
AUDIO 

AUDIO 

0 

PG 

FG 

PG 

BA6439 
BA6440 
BA6441 

Cylinder moo. driver 
BA6414 
BA6458 
BA6462 

PRE/REC amplifier 
BA7182(2H) 
BA7185(4H) 

TUNER/IF 

BA7355 

Bi.138701 
BU38703 

Digital servo 

BU2780 Serles 
BU2790 Series 
BU2890 Series 

0)f-------------------, 

PRE/REC amplttiers 
...,_ _____ __, BA7745/BA7746 

key 

PRE/REC amplifiera 

BA7795 

Remote control encoder 
BU2463 
BU2458 
BU24421 
B 24422 

RAMICS-4 LCD 

RAMICS-8 OSD 

Loading/ 
reel motor 

BA6209 
BA6249 

Y /C signals processing 

BH7502 
BH7507A 

Video/ Audio switcher 

BA7600 Series 

M 

M 

On-screen 
display 
1rBU2871 

c_----------.io VIDEO OUT 

RF 
Modulator 

0 RF OUT 

~------------<~CO LINE OUT 

1chip HiFi audio signal prooessing 

BH7773 
BH7776/BH7777 

Remote receive 
amplttier 

BA6340 

Decoder 
BU3463 
BU3458 

Level meter 
BA6800 
BA6822 

FL 
LED 

1------------~-.10 HEAD PHONE OUT 

System controller 



TV signal processor 
esingle-chip TV signal processor 

Suppy voltage 
Part No. Format VIF 

(V) 

BA7306S 8~13.5 NTSC 

RF signal processor 
e1F signal processor 

0 

Circuits 
SIF 

Video signal I Chroma signal J Feature 
V/H signals 

0 0 I 0 I 0 All filters included 

Part No. 
Suppy voltage 

Format 
(V) 

Function Circuit Feature 

BA401/F 1.8~15 - IF amp single differential amp 
Wide operating voltage range 

Voltage gaio 32dB(Voc 0 12V,RL =lkO) 

!*BA7355S VIF /SIF processor 
On-chip IF filter and 

8~13.5 NTSC PLL full-sync Del. 
audio Del. Circuit 

Note : 1. {:;:Under Development 

Video signal processor 
e YI C signals processor -

Supply voltage Format 
Part No. range (V) 

NTSC PAL SE CAM 

BH7502K1 5 0 
BH7507AK1 5 Pseudo 0 Pseudo 

BH7513AKV 5 0 
BH7518AKV 5 Pseudo 0 Pseudo 

ev signals processor 
Supply voltage Format 

Part No. 
(V) range NTSC PAL SE CAM 

BA7258AS/AK 5 0 © © 

BA7280AS 5 © 0 0 
BA7281BS 5 © 0 0 
BA7288K 5 © 0 0 

ec signals processor 
Supply voltage Format 

Part No. 
(V) range NTSC PAL SE CAM 

BA7107/F/S 5 0 
BU2763S/F 5 0 0 Pseudo 

BA7267S/F 5 Pseudo 0 Pseudo 

eNTSC/PAL format converter 

Part No. 
~upply voltage 

range(V) 
Function 

Function Full HQ S-VHS Block Y f C separate Feature 

Y-NR C-NR filter input 

Integrated 
0 0 Quasi playback 0 Apply PAL-M format 

processing of chroma 0 0 Quasi playback 0 Apply ME.SECAM format 

signal and luminance 0 Quasi playback 0 0 Lower power 
signal on a single chip 

0 Quasi playback 0 0 Lower power 

Y/C 
HQ 

separate input 
S-VHS Copy guard Muting Dummy-V insertion 750 driver 

0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 0 

Function Feature 

SECAM chroma signal processor PB/REC can be switched by changing supply voltage. 

Chrominance signal processor for AFC Phase synchronized HP by digital PLL. 

Chrominance signal processor for APC Processes chroma signal in combination with BU2763S/F 

Feature 

BA7045/FS 5 
4.43MHz NTSC signal Converts into regular 

Compatible with PAL-M format. B.M gain and burst gate pluse adjustment. 
PAL signal 

BA7049S/FS 5 Chroma subcarrier conversion for multi fonnat. PAL chroma processor capable of processing both NTSC and PAL-M fo011at REC/playback. 

ePRE/REC Amplifier 
Supply voltage (V) Number of REC amp constant Recording Y /C 

Feature Part No. Auto tracking interface Playback AGC 
PRE REC head ch current drive MIX 

BA7172S/FS 5 g Olag 0 0 0 Quasi S playback 

i*BA7180FS 5 5 2 Olag 0 0 Built-in REC AGC 

• BA7182AS 5 5 Olntegrating hold 0 0 Built-in REC AGC 

ft,BA7185S 5 5 Olag 0 0 Built-in REC AGC 

BA7274S 5 12 4 Olinear 0 0 
BA7279S 5 g Olag 0 0 

Note : 1.-{:{ Under Development 

RD Nm 

Package 

SDIP42 

I 
Package 

SIP5/SOP8 

SDIP24 

Package 

QFP80 

QFP80 

VQFPBO 

VQFP80 

Package 

SDIP32/QFP44 

SDIP32 

SDIP32 

QFP44 

Package 

DIP28/SOP28/SDIP30 

SDIP18/SOP18 

SDIP22/SOP22 

Pakage 

DIP16/SSOP-A16 

SDIP24/SSOP-A24 

Package 

SDIP22/SSOP-A24 

SSOP20 

SDIP22 

SDIP22 

SDIP32 

SDIP32 
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ICs for Video APPiications 

Video signal processor 
ePAL/SECAM discriminator 

Part No. 
Supply voltage System 

(V) 

BA7007/F 9 PWM integration 

BA7025L 5 PWM integration 

BA7106LS FM guardralure detection 
5 

1/21Hdigital detection 

eAuto tracking interface 

Burst input SW Forced SECAM Feature 

High discrimination performance. High noise margin. 

0 0 High discrimination performance. High noise margin. 

0 
High discrimination as 20-200mvpp. Built-in delay line amplttier 
and M.M. for BGP. 

Supply vollage 
Detector output Output waveform 

Detection Audio level Part No. Feature (V) Audio Video Peak de1ection Integral Peak hold gain switch down detection 

BA7039 5 0 0 0 0 0 Integral output 0 - 5 V. Wide input range 
because of built-in VGA and level compressing circuit. 

BA7043FS 5 0 0 0 0 0 0 0 Integral output O - 5 V. Wide input range 
because of built-in VCA and level compressing circuit. 

BA7047$ 5 0 0 0 0 0 ~=~sti~~n i~ 0~S:·Jiaie"xte"r::~1 ~~ts. 
BA7048N 5 0 0 0 ~=~sti~~n i~ oad-:;;S:·_g_aie':cte"~~I ~=~ts. 

eskew correction 

Part No. 
Supply voltage 

Function Feature 
range (V) 

V signal eliminate circuit. Sample/hold PLL phase comparison system. 
BA7022A 4.75~5.25 Oe1ection and adjustment of 0.5H skew distortion. SYNC separator is durable against level fluctuation and noise. 

SYNC s~arator detector has _Q_ositive and n¥tive ou~t. 

esYNC and separation IC 

Part No. 
Supp~ voltage 

Function 
Output signal (µsec) 

AfC circuit Feature 
range (V) HD pulse width VD pulse width 

BA7046/F 5 Video signal SYNC separation circuit 5.1 230 Composite SYNC 0 Phase difference between HD and VD ~ guaranteed. 

BA7062F 5 Video signal SYNC separation circuit 11.5 260 pulse. 0 

eoso 
Function 

Package 

ZIP16/SOP16 

ZIP18 

SZIP24 

Package 

DIP16 

SSOP-A20 

SDIP22 

SIP10 

Package 

DIP22 

Package 

DIPB/SOPB 

SOPS 

Supply voltage 
Part No. 

range (V) Number of Feature Application Format Package 
characters Output signal SYNC sep. Microcontroller interface 

BU2801S 5 128 Composite 0 16 bit serial Built-in APC, AFC. Color superimposing is available. CATV NTSC SDIP32 

BU2848FS 3~5 128 RGB 8 bit serial With RESET terminal. Small package. Camcorder NTSC/PAL SSOP-A20 

r BU2870FS ~ 3~5 256 RGB 8 bit serial With RESET terminal. Small package. Camcorder NTSC/PAL SSOP-A20 

i>:<BU2871FS 5 64 Composite 0 16 bit serial Digital AFC, Surperimpose VTR NTSC/PAL-M SSOP-A20 

BU2873FS 3~5 64 RGB 8 bit serial With RESET terminal. Small package. Camcorder NTSC/PAL SSOP-A20 

Note : 1. ~Under Development 

ee1ue back 

Part No. 
Supply voltage 

Function Package 
range (V) 

BU2762AL 5 Generates NTSC/PAL composite color signals and black-white test patterns. Bill-in Y /VTR signals selector switch. ZIP18 

BU2841AFS 5 Generates NTSC/PAL composite color signals and black-white test patterns. Bilt-in composite/chroma signals and VTR/Y signals selector switch. SSOP-A20 

eTest pattern generator 

Part No. 
Supply voltage 

Function Feature Package 
range (V) 

BA7004/F a~13 Test pattern generator. Few external components. SIP5/SOP8 

BA7024 4.5-6.0 Integrated test pattern generation circu~ and VfR/ pattern switch on single chip. Built-in video switch. SIP7 

eTitler 
Supply voltage Number of titles 

Part No. 
range (V) 

Format Function SRAM capacity Outline Inversion Package 
NTSC PAL SE CAM 

All format Superimposing 
256K 4 3 3 Upper-bottom-8U2728K 5 0 OFP44 
64K 1 1 1 left-right 

Superimposing 
BU2846AKV 5 All format Background color is selectable . 64K 1 1 1 Left-right 0 VQFP48 

Scrolling and wiping function. 
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eRGB encoder 

Part No. 
Supply voltage 

Function Feature 
range (V) 

BA7230LS 5 
NTSC format RGB composite RGB signal can be converted into NTSC composite signal. 
encoder Video signal from outside can be superimposed on composite signal from RGB. 

BA6591AF 5 ~J~c:JifrAL fonnat RG8 composite RGB signal can be converted into NTSC/PAL composite signal. 

eVCA for video signal 
Supply voltage Maxium output Circuit current(mA) Power saving 

Part No. range (V) 
voltage 

Single ChIDual Ch 
Feature mode (Vpp) 

BA7655A/F 4.5~5.5 2.8 5.4 l 7.8 Gain can be set within the range -6 dB and +6 dB. Small gain drift against temperature changes. 0 

e1sn Driver 
~upply voltage Maximum Circuit current Part No. ourv~~yel 1--- Circuit configuration Feature 
range (V) (mA) ch 

jtiBA7622/F 
2 input circuits include sink chip clamp. Two 750 loads can be driven by a single driver. 

4.5~5.5 3.1 24 3 
1 input circuit terminated with 20 kil. Sync chip clamp at the input interfaces with the pre-stage. 

jtiBA7623/F 4.5~5.5 3.1 24 3 Direct couple of input to base. 
Two 75 n leads can be driven by a single driver. 

Input can be directly applied to the base : no coupling capecitor required. 

Note : 1. '/::r Under Development 

Camera 
eEVF 

Part No. 
Supply voltage 
range (V) 

BA7148F 5 

BA7149F 5 

essG 

Function Feature 

Deflection of video camera EVF 
fBu1lt-rn .. honzontaJ ""AFC; vertical __ dnve aiiCf rnverte<J 6~B- video amPlffier. 
Compatible with models having flyback pulse width of 6 µsec. 

Deflection of video camera EVF Built-in horizontal AFC, vertical drive and inverterd 6dB video amplifier. 
Compatible with models having flyback pulse width of 10 µsec. 

Part No. Supply voltage 
Application Function 

range (V) 
Featuer 

BU2701F 5 PAL/SECAM system camera SYNC signal generator 5V single power-supply. 

eMic amp. for comcoder 

Part No. Supply voltage 
EXT mic input Zoom function Wind detect 

range (V) 

i*BA7780KV 3~5 0 0 Manual 

i*BA7781K 3~5 0 x Automatic 

Note : 1. ~Under Development 

VTR audio signal processor 
esingle chip HiFi audio signal processing 

EXT power supply Featuer 

0 Line out:1Vrms 

x Low power consumption 

Part No. 
Supply voltage Hi-Fi signal processing 

Standard audio signal processing Remarks Regulator range (V) lnp.rtswitch O"put 5Wild1 Line volume FM BPF PNR MODEM 

!llm BH7773KS ±8~±13 0 0 0 0 0 0 0 Parallel control 0 
17BH7776K !llm ±8~±13 0 0 0 0 0 - Serial control 0 
17BH7777K !llm ±8~±13 0 0 0 0 0 0 - Parallel control 0 

ePRE/REC amplifier of Hi-Fi audio 

Part No. 
Supply voltage Recording Playback 

Feature 
range (V) REC muting OVER REC REC AGC EP gain UP VGA Head switch 

!llm BA7745FS 5/11 0 0 0 0 0 0 Internal FE OSC 

'ff BA7746FS !llm 5 0 0 0 0 0 0 

RD Nm 

Package 

SZIP24 

SOP24 

I Package 

DIP8/SOP8 

Package 

DIP8/SOP8 

DIP8/SOP8 

Package 

SOP16 

SOP16 

Package 

SOP28 

Package 

VQFP64 

QFP32 

Package 

SQFP100 

QFP64 

QFP64 

Package 

SSOP-P32 

SSOP-A24 
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ICs for Video APPiications 

VTR audio signal processor 
ePRE/REC amplifier of standard audio 

Supply vol1age Function 
Part No. 

range (V) Input sWilch MIC amplffier Equalizer Head switch 

4-12.5 2 mode 

Ripple filter ~EC power s..,Py 
Feature 

BA7751ALS/ AFS Only PB 0 
0 

Types are different at the point of conlrOI logic. 
BA7752LS/FS 4-12.5 2 mode Only PB 

BA7757BK 4-6 0 2 mode Only PB 0 Suitable for camcoder 

BA77901.S 7.5-12.5 0 Quasi 3 mode 0 0 
BA77921.S 7.5-12.5 3 mode 0 0 
BA77951.S 7.5-12.5 0 Quasi 3 mode 0 0 

eHigh voltage head switch 
Part No. ~vatage-(V) Function/Feature 

BA7755A/AF 4 - 13 
DC maximum withstand voltage ±65V, AC maximum withstand voltage: 120Vpp. 

2 control-terminal as current-control type and voltage-control type. 

eVTR KARAOKE echo system 
Part No. ~--IVI Function Feature 

BA7760/F 6-14 MIC amplifier Built-in low noise dual mic amplifier, muting function. 

BA7725S/FS s-12.s Analog compand 
Built-in echo mix circuit with anti echo EVA; line mix amplifier; 

mic muting function; buffer amplifier for composing LPF. 

BU9250S/F 4.5-5.5 Digital delay S-bit ADC/DAC, delay memory, delay time selector, Delay time:120ms(fosc=375KHz) 

BU9251S/F 4.5-5.5 Digital delay 8-bit ADC/DAC, delay memory, delay time selector, Delay time:150ms(fosc=455KHz) 

Video/Audio switch 
eVTR signal switch 

Part No. Supply voltage Circuit 

BA7001 S-13 
1 circuit 

BA7131F 5 

BA7605N 5 2 inputs 2 circuits 

BA7603/F 5 
3 circuits 

BA7606/F 5 

BA7021 5 

BA7611AN 4.5-13 

BA7612N 4.5-13 
3 inputs 

1 circuit 
BA7613N 4.5-13 

BA7645N 4.5-13 4 inputs 

BA7649A/AF 4.5-13 5 inputs 

BA7625 5 5 inputs (in 2 circuilS)1 monitor output 

BA7626 5 and 5 same normal outputs. 

evideo/ audio signal switch 
Part No. !Su~~~e Internal circuits 

BA7604N 5 
2 circuits 

BA7608N 5 

BA7609/F 5 2 inputs 

BA7607/F 5 3 circuits 

BA7602/F 5 

BA7644AN 4.5-13 4 inputs 1 circuit 

BA7026L s-13 4 inputs 2 circuits 

BA7028A s-13 3 circuits 

eAudio signal switch 
Part No. Su~~vocv~ Function Format 

BA70561.S 7-13 Output switch 2ch 

BA7057S 7-14 Input switch 2ch 

BA70581.S 7-13 Output switch 2ch 

BA7730S/31S 
7-12.5 

In/ out switch 2ch 
±5 

BH7733S 9V,±5 Input switch 2ch 

Clamp 6dB amplifier 750 driver Muting Remilrks 

&naJI dnference in oulput DC. 

0 0 Good low vol1age characteristics. 

0 Good frequency characteristics . 

0 Good frequency characteristics . 

0 Pedestal clamp. 

0 0 Good low vol1age characteristics. 

0 0 0 Wide dynamic range. 

0 0 0 Wide dynamic range. 

0 0 0 0 Wide dynamic range. 

0 0 Wide dynamic range. 

0 Wide dynamic range. 

0 0 For AV amplifier. 

0 For AV amplifier. 

Clamp 6dB amplifier 750 driver Muting Remarks 

1 circuit 

1 circuit Good ftequency characteristics . Wide 
dynamic range. Small dislXlltion rale. 

2 circuilS Low POWel consumption . 

Applying DIN standard 

Applying DIN standard 

Internal circuits Simul cast SecoOO aud~ - Muting 

2 lines 3 inputs and 2 lines 4 outputs 0 
4 lines B inputs and 2 lines 4 outputs 0 
2 lines 3 inputs and 2 lines 4 outputs 0 
3 lines 5 inputs and 2 lines 4 outputs 

0 0 0 
2 lines 4 inputs and 2 lines 4 outputs 

6 lines 10 inputs and 2 lines 4 outputs 0 0 0 

Package 

SZIP24/SSOP-A24 

SZIP24/SSOP-A24 

QFP32 

SZIP24 

SZIP24 

SZIP24 

Package 

SIP5/s0PS 

Package 

DIP14/SOP14 

SDIP22/SSOP-A20 

SDIP1S/SOP1S 

SDIP1S/SOP1S 

Package 

SIPS 

SOPS 

SIP10 

DIP16/SOP16 

DIP16/SOP16 

SIP9 

SIPS 

SIPS 

SIPS 

SIP10 

DIP14/SOP14 

DIP16 

DIP16 

Package 

SIP10 

SIP10 

DIP16/SOP16 

DIP16/SOP16 

DIP16/SOP16 

SIP10 

ZIP16 

DIP22 

Pack!lge 

SZIP24 

SDIP22 

SZIP24 

SDIP32 

SDIP24 



rllm 

eSignal switch for Canalplus broadcast (For video signal) 

Part No. 
Supply voltage 

Internal circuits Clamp 6d8 amplifer 750 driver Muting Remarks 
(V) range 

BA7630S/F 5 
VTR switch meeting scramble 

broadcasting decorder. 
0 0 

esignal switch for Canalplus broadcast (For audio signal) 

Part No. 
Supply voltage 

Function 
range (V) 

BA7631/F 12 

BA7632F 12 
VTR audio switch meeting scramble broadcasting decoder. 

Servo system controller 
esystem control servo 

Part No. 
Supply voltage 

Function 
range (V) 

BU38701 
Software servo containing DFG,CPG, 

4.5-5.5 
CFG and CTL volume sensor amp. 

CPU 
Min. 

instruction time 

RAMICS-8 

Built-in 9 btt serial/perallel converter 

Feature 

Wide !ljnamic ra~e. Small dislarlion. Audio s~nals can be swik:hed by a single ch~. 

BA7631F with 140KO input impedance 

ROM RAM 
Servo hardware 

(bytes) (bytes) 

24K 
512 Pseudo H 

Reel time VISS CTL amp 
0.25/0.33 µSec I---

rllm ~ BU38703 
Real time servo block is configured 

16K 
counter VASS with AGC 

in dedicated hardware. 

eoigital servo 

Part No. 
Supply voltage 

Function 
Dummy V Capstan gain Tape speed FM audio 

VISS/VASS CTL amplttier Mix amplifier 
range (V) flilse generation adjus1inent discrimination head switching 

BU2780 Series 5 Integrate servo circuit 3 value ou1put 0 0 0 0 LIOnly capstan 

BU2790 Series 5 of cylinder and 3 value ou1put 0 0 0 0 OW/AGC 0 
BU2890 Series 5 ~illoooaorijeci1ip. 3 value ou1put 0 0 0 0 OW/AGC 0 

eFG servo 

Part No. 
Supply vollage range 

System Speed set Built-in inverter fV"""""' 
(V) pOarty Feature 

BA6301/F 4.5-13.0 FG RC +/-
BA6321 4.5-13.0 FG RC +/- F /V convertion is settable by external RC. 

Shaped FG waveform out.put. 
BA6302A/AF 4.5-13.0 FG RC 0 + The difference between BA6301 and BA6321 is in 

BA6303/F 4.5-13.0 FG RC 0 - F /V frequency. 

BA860 9.0-13.0 Motor speed phase control IC Switching speed pin. Ideal for VHD. 

especial playback 

Part No. 
Supply vollage 

Function Feature 
range (V) 

BA857 9 Fine slow TncOfllOrates tne reset cuculttnat .lllSBIS syslBm 'rcll 1 
signal ~ not reproduced. Time selling can be adjusled by 

BA867 9 Fine slow tailoring the •xlBmal CO"'ll0f1en1s conneclBd to the l Cooil>il>l with BAa65? /BAB57F rut w~ <fdferOll !rare 1eo1 lini'G. 
monostable multi vib-. 

BA8420 5 Fine slow Jr~~f~~~~~/~n t~~fu_~f~~~n,j~~r~~ed with pseudo V, rotary selection, head selection, lateral 

BU2767S 5 Fine slow 
Generates fine slow and still function signals for VTR. 

Compatible with DA3 and DA4 sets. 

eoummy V-pulse generator 

Part No. 
Supply vollage range 

Function Feature 
(V) 

BAL6309 4.0-13 Dummy V-pulse generator. Lag of H-pulse is corrected automatically. 

BA6309F 4.0-13 Defective H-pulse correcting processing . switchless mode selection by sensing tape speed. 

eReel motor controller 

Part No. 
Supply votage range 

Function Feature 
(V) 

BAL872 9.6-14.4 VTR reel motor controller 
Outputs 10 mode reference voltage for motor drive and current 
control at ±5% accuracy. Buit-in LED driver for display. 

eFG/CTL amplifier 

Part No. 
Supply voltage range 

Channel Feature (V) 

BA6305/F 4.5-13.0 '1ch Built-in high speed response PRE amplttier and hysteresis amplmer which outputs reciangular Cll signal. 

BA6405F 4.5-6.0 2ch Built-in high open gain FG, CTL amplifier, schmitt trigger amplifier and comparator. 

eRotate-direction detection (reel sensor) 

Part No. 
Supply voltage range 

Function Feature 
(V) 

BA873 4.2~12 Reel motor rotating direction is detected by hall effect element. Divoilg ratio is seleclllbla from 1/1, 1/2, 1/4, and 1/8. 

ftDNrn 

Package 

SDIP22/SOP28 

I Package 

DIP16/SOP16 

SOP16 

Package 

QFPBO 

Package 

SDIP30 

SDIP42/QFP44 

SDIP42/QFP44 

Package 

DIP16/SOP16 

DIP16 

DIP16/SOP16 

DIP16/SOP16 

DIP16 

Package 

DIP18 

DIP18 

DIP22 

SDIP32 

Package 

ZIP16 

SOP18 

Package 

ZIP16 

Package 

SIP8/SOPB 

SOP14 

Package 

DIP16 
39 
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Packaging 

Package Packaging type 

DIP/SDIP Tube 

SIP /HSIP /ZIP /SZIP Tube 

Tube 

SOP /SSOP /HSOP Paper taping 

Embossed taping 

QFP /SQFP/VQFP Tray 

FTR/T0-92/T0-220/T0-220FP Bulk 

SMP5 Embossed taping 

eProduct Designation 

[!J~@J~~OO[!J-~ 
Type name Characteristics selection 

code (blank for most 
standard types) 

Ordering information 
1.Exclusion of package-code suffix for SOP, SSOP, and 

HSOP package will default to tube package. 

(Example) BA4558F or BA4558F-DX. 
2.Specification of package is necessary to order SOP taping. 

(Example) Paper taping T1 direction 

BA4558F-T1 or BA4558F-DXT1 

eTaping specifications 

,----, 

0 0 

0 0 

0 
Reel side 

0 0 

Feeding direct 

0 0 0 0 0 o/Pinl 
0 0 0 0 0 

0 0 0 0 0 

Pi~o 
0 0 0 0 0 0 0 

<---.J 
- Feeding direction 

Packaging code 

-

-
-

T1, T2 (Difference in taping direction) 

E1, E2 (Difference in taping direction) 

-

-
TL, TR (Difference in taping direction) 

T 1 

Package and/ or forming code 

T1 Paper Tape reel ~n1atlhefrontendofleadingside 

T2 Paper Tape reel Pin1atlhenearofleadingside 

E1 Embossed 1ape reel Pin 1 at lhe front end of ~eding side 

E2 Embossed 1ape reel ~n 1 al lhe near of ~Ilg side 

TL Embossed 1ape reel Pln1atlhefrontendoflead~gside 

TR Embossed 1ape reel Pin 1 at lhe near of leading ~de 



estandard packaging condition 
DIP/SDIP 

Package Packing type Material 

PVC clear 
DIPS Tube 

PS carbon 

DIP14, 16 
Tube 

PVC clear 

SDIP 1S,22,24 PS carbon 

PVC clear 
DIP1S Tube PS carbon 

PVC clear 
DIP2S Tube PS carbon 

PVC clear 
SDIP30,32 Tube 

PS carbon 

DIP20,22 
Tube 

PVCb clear 

SK-DIP24 PS clear 

SDIP-M24,SDIP-24 Tube PVC clear 

PVC clear 
SDIP42 Tube PS carbon 

SIP /HSIP /ZIP /SZIP 
Package Package type Material 

SIP5,ZIP9 Tube PVC clear 

SIP7,ZIP12 Tube PVC clear 

SIPS,9 ZIP16,18 PVC clear 

SZIP24 
Tube 

PS carbon 

PVC clear 
SIP10 Tube 

PS carbon 

SIP-M12 Tube PVC clear 

HSIP10 Tube PVC clear 

HSIP-B12 Tube PVC clear 

SOP /SSOP /HSOP 

Tube(mm)axbxc Quantity (pcs) 

11.6X13X505 50 

11.6X13X505 50 

11.6X13X505 25 

11.6x13 x 505 25 

11.6X13X505 20 

11.6x13 x 505 20 

12X21.8X550 14 

12 x 21.8 x 550 14 

12X15X505 17 

12X15X505 17 

11.6x13 x 505 15 

11.6x13 x 505 15 

12X20 X505 20 

12 x 21.8 x 550 14 

12X 21.8 X 550 14 

Tube(mm )ax bx c Quantity (pcs) 

12.9 X5.3X460 30 

12.9 X5.3X460 25 

12.9 X5.3X460 20 

12.9X5.3X460 20 

12.9X5.3X460 15 

12.9 x 5.3 x 460 15 

28X7.8X505 15 

30.5 x 6.3 x 554 20 

28X7.8X505 15 

Package Packaging type Material Tube(mm)ax bxc Quantity (pcs) 

PVC clear 8X4X280 50 
SOPS Tube 

PS carbon 8.2X4X280 50 

SOP14,16 PVC clear 8X4X280 25 
Tube 

SSOP-A16 PS carbon 8.2X4X280 25 

SOP1S,20,22,24 PVC clear 9.6X4.5X400 25 
SSOP·A20,A24,A32,P32 Tube 

PS carbon 9.6 x 4.5 x 400 25 
HSOP25 

SOP2S PVC clear 12.6X5X400 20 
Tube 

HSOP2S PS carbon 12.6X5X400 20 

QFP /SQFP /VQFP 

naNm 

Tube (pcs) Case (pcs) Case dimensions(mm)A x Bx C 

40 2000 130X70X510 

40 2000 130X70X510 

40 1000 130X70X510 

40 1000 130X70X510 

50 1000 130X70X510 

50 1000 130X70X510 

20 280 130X60X555 

20 280 130X60X555 

40 680 130X70X510 

40 680 130X70X510 

40 600 130X70X510 

40 600 130X70X510 

25 500 130X70X510 

20 280 130X60X555 

20 280 130X60X555 

Tube(pcs) Case(pcs) Case dimensions (mm) AXBXC 

50 1500 130X40X470 

40 1000 130X40X470 

50 1000 130X40X470 

50 1000 130X40X470 

40 600 130X40X470 

40 600 130X40X470 

20 300 130X70X510 

25 500 130X60X555 

20 300 130X70X510 

Tube(pcs) Case(pcs) Case dimensions (mm)AxBxC 

40 2000 130X40X285 

40 2000 130X40X285 

80 2000 130X40X285 

80 2000 130X40X285 

80 2000 130X40X470 

80 2000 130X40X470 

50 1000 130X40X470 

50 1000 130X40X470 

Package Packaging type Tray (mm) d x e Quantiy(pcs) Tray(pcs) Case(pcs) Case dimensions (mm) AxBxC 

QFP32,QFP44 

VQFP48,SQFP56 Tray 216X 166 50 20 1000 130X70X510 

VQFP64,VQFPSO 

QFP-A64 

QFPSO,QFP-TSO 

SQFP80,SQFP-TSO Tray 256X 166 50 10 500 175X50X530 
SQFP100,SQFP-TIOO 

VQFP100 

QFP120 

SQFP144,SQFP160 
Tray 200X 141 12 20 240 149X82X412 

FTR/T0-92/T0-220 /T0-220FP 
Package Packaging type Material Quantity(pcs) Bag(pcs) Case(pcs) 

FTR Bulk Polyethylene bag 200 10 2000 

T0-92 Bulk Polyethylene bag 50 4 200 

T0-220,T0220FP Bulk Polyethylene bag 50 4 200 

Tube container package Tray package Case dimensions 

BI~ 
~ 

A 

..... 
"" : .;· 

I 
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Packaging 
esoP taping packaging 
Paper taping Embossed taping 

Package Quantity Package Quantity Package Quantity Package Quantity 

SOPS, 14, 16, 1S,20,22,24,W2S 2,000 SOPS 2,500 SOP24 2,000 SSOP-P32 2,000 

SSOP-A16,A20,A24,A32,P32 2,000 SOP14 2,500 SOP-W2S 1,000 SSOP-814 2,500 

HSOP25,2S 2,000 SOP16 2,500 SSOP-A16 2,500 SSOP-816 2,500 

SOP1S 2,000 SSOP-A20 2,000 HSOP25 2,000 

SOP20 2,000 SSOP-A24 2,000 HSOP2S 1,500 

SOP22 2,000 SSOP-A32 2,000 SMP5 3,000 

(Unit: mm) 

Paper taping specification 

D( 12 PITCH ) 

Tape & Reel dimensions F 

~ 
Taping Dimensions 

---Sj -------- - - C B A ---, 

Symbol A 8 c D E F G H I J K L Symbol A 8 c D F G H I J K L 

32 26 4.0 48 12 </>1 6 
Size +o ±0.1 ±0.1 ±0.3 ±0.1 +0.1 ±0.2 2R s 4 0.15 0.1S 

-0.4 -0 

300 so 16 33 38 </>30 10 40 100 
Size ±2 ±2 ±0.5 Min. Max. 200 ±0.5 

30• 
±0.5 ±0.5 ±0.5 

Embossed taping specifications 

Taping dimensions Tape & Reel dimensions T 

PO n 

~ A1 81 DO 01 E F PO P1 P2 T K w Tape widlh A B c D E w t T Max. 

SOPS 7.0 5.7 ~1.5 </> 1.5 1.75 5.5 4.0 s.o 2.0 0.3 2.0 12.0 
±0.1 ±0.1 

+0.1 
Min. ±0.1 ±0.1 ±0.1 ±0.1 ±0.1 ±0.1 ±0.3 -o 

SOP14 7.0 9.5 <;61.5 </> 1.5 1.75 7.5 4.0 s.o 2.0 0.3 2.1 16.0 
±0.1 ±0.1 

+0.1 
Min. ±0.1 ±0.1 ±0.1 ±0.1 ±0.1 ±0.1 ±0.3 -o 

SOP16 7.0 10.S <;61.5 </>1.5 1.75 7.5 4.0 s.o 2.0 0.3 2.1 16.0 
±0.1 ±0.1 +0.1 

Min. ±0.1 ±0.1 ±0.1 ±0.1 ±0.1 ±0.1 ±0.3 -0 

SOP1S S.4 12.0 <;61.5 </>2.0 1.75 11.5 4.0 12.0 2.0 0.3 2.1 24.0 
±0.1 ±0.1 +0.1 

Min. ±0.1 ±0.1 ±0.1 ±0.1 ±0.1 ±0.1 ±0.3 -0 

Smm 180 Max. 50 Min. 13.0±0.5 20.2 Min. 1.5 Min. 10.0±1.0 2.0±0.5 16.0 

12mm 330 Max. 50 Min. 13.0±0.2 20.2 Min. 1.5 Min. 12.4 +30° 2.0±0.5 20.4 

16mm 330 Max. 50 Min. 13.0±0.2 20.2 Min. 1.5 Min. 16.4 +30° 2.0±0.5 24.4 

24mm 330 Max. 50 Min. 13.0±0.2 20.2 Min. 1.5 Min. 24.4 +_200 2.0±0.5 32.4 

SOP20 S.4 12.95 ~1.5 </>2.0 1.75 11.5 4.0 12.0 2.0 0.3 2.15 24.0 
±0.1 ±0.1 +0.1 

Min. ±0.1 ±0.1 ±0.1 ±0.1 ±0.1 ±0.1 ±0.3 -0 

SOP22 S.4 14.5 1~1.5 </>2.0 1.75 11.5 4.0 12.0 2.0 0.3 2.3 24.0 
±0.1 ±0.1 +0.1 

Min. ±0.1 ±0.1 ±0.1 ±0.1 ±0.1 ±0.1 ±0.3 -o 

SOP24 S.5 15.6 <;61.5 </>2.0 1.75 11.5 4.0 12.0 2.0 0.3 2.15 24.0 
±0.1 ±0.1 +0.1 

Min. ±0.1 ±0.1 ±0.1 ±0.1 ±0.1 ±0.1 ±0.3 -o 

SOP-W2B 12.4 1S.5 ~1.5 </>2.0 1.75 11.5 4.0 16.0 2.0 0.3 2.6 24.0 
±0.1 ±0.1 +0.1 

Min. ±0.1 ±0.1 ±0.1 ±0.1 ±0.1 ±0.1 ±0.3 -o 

SSOP-A16 6.S 6.S <;61.5 </> 1.5 1.75 7.5 4.0 s.o 2.0 0.3 2.1 16.0 
±0.1 ±0.1 +0.1 

Min. ±0.1 ±0.1 ±0.1 ±0.1 ±0.1 ±0.1 ±0.3 -0 

SSOP-A20 S.4 9.3 1~1.5 </>1.5 1.75 7.5 4.0 12.0 2.0 0.3 2.1 16.0 
±0.1 ±0.1 +0.1 

Min. ±0.1 ±0.1 ±0.1 ±0.1 ±0.1 ±0.1 ±0.3 -0 

SSOP-A24 S.2 10.5 ~1.5 </>1.5 1.75 7.5 4.0 12.0 2.0 0.3 2.3 16.0 
±0.1 ±0.1 +0.1 

Min. ±0.1 ±0.1 ±0.1 ±0.1 ±0.1 ±0.1 ±0.3 -0 

SSOP-A32 S.4 14.5 ~1.5 </>2.0 1.75 11.5 4.0 12.0 2.0 0.3 2.3 24.0 
±0.1 ±0.1 +0.1 

Min. ±0.1 ±0.1 ±0.1 ±0.1 ±0.1 +0.1 ±0.3 -0 

SSOP-P32 S.4 14.5 <;61.5 </>2.0 1.75 11.5 4.0 12.0 2.0 0.3 2.3 24.0 
±0.1 ±0.1 +0.1 

Min. ±0.1 ±0.1 ±0.1 ±0.1 ±0.1 ±0.1 ±0.3 -o 

SSOP-814 
5_g5 5.4 <;61.5 </> 1.5 1.75 5.5 4.0 s.o 2.0 0.3 1.95 12.0 
±0.1 ±0.1 +0.1 

Min. ±0.1 ±0.1 ±0.1 ±0.1 ±0.1 ±0.1 ±0.3 -0 

SSOP-816 6.95 5.4 <;61.5 </>1.5 1.75 5.5 4.0 s.o 2.0 0.3 1.95 12.0 
±0.1 ±0.1 +0.1 

Min. ±0.1 ±0.1 ±0.1 ±0.1 ±0.1 ±0.1 ±0.3 -0 

HSOP25 S.4 14.5 ~1.5 </>2.0 1.75 11.5 4.0 12.0 2.0 0.3 2.3 24.0 
±0.1 ±0.1 +0.1 

Min. ±0.1 ±0.1 ±0.1 ±0.1 ±0.1 +0.1 ±0.3 -0 

HSOP2B 10.7 1S.9 <;61.5 </>2.0 1.75 11.5 4.0 16.0 2.0 0.3 3.0 24.0 
±0.1 ±0.1 +0.1 

Min. ±0.1 ±0.1 ±0.1 ±0.1 ±0.1 ±0.1 ±0.3 -o 

SMPS 3.2 3.1 <;61.5 </> 1.1 1.75 3.5 4.0 4.0 2.0 0.3 1.35 s.o 
±0.1 ±0.1 +0.1 

±0.1 ±0.1 ±0.05 ±0.1 ±0.1 ±0.05 ±0.2 ±0.2 -o 
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Dimensions 
es1P /SIP(POWER TYPE)/ZIP /SZIP 

T0-92 

4.8±0.2 3.7±0.2 

11 n 

Jl 
FTR 

6.8±0.2 2.4±0.2 

~ 
I 

0.65±0.1 0.55±0.1 I.I 0.45±0. I 

2.54 2.54 

SIP7 

16.8±0.2 

·9· 
0.6 II 0.3±0. I 

0.8 

1.3 

SIP9 

21.8±0.2 2.8±0.2 

1.3 

T0-220FP 

SIPS 

SIPS 

SIP10 

dc:i 
+I N 
c 0 
~ ~ 

.,; 

10.0~~:~ 4.r5:':~:,2, 8 +0.2 

. -0.1 <,63.2±0. I 

2.54±0.5 I I I 2.54±0.5 2.6±0.5 

11.8±0.2 2.4±0.2 

~ 
II 0.3±0. I 

2.8±0.2 

25.2±0.2 

0.8 

1.3 

9 
II 0.3±0. I 

2.8±0.2 

9 
II 0.3±0. I 

1.3 

(Unit: mm) 



HSIP10 

~ 

HSIP-812 

ZIP12 

ZIP18 

26.5±0.3 

25±0.2 ---.. ---·· --·-·-- -· 

R 1.6 

~ 

~~ 

30.0±0.3 

1.3 

3.6±0.2 

~ 
[ 

b 

3.0±0.2 

I i 
~~ 

~±o,~ 

16.8±0.2 2.8±0.2 

rim ~ r!l 
Jl~~ ~ ~~3_;_g:6s 

I II 

~ 
2 12 

21 .8±0.2 

17 

2. 75±0.25 

2.8±0.2 

~rr-~ ~ ~1 
=-£]] 

I 

~-~- ~g:~s 
2.75±0.25 

SIP-M12 

I ~ 
I 
L. 

ZIP9 

ZIP16 

SZIP24 

0.889 

RDNm 

(Unit: mm) 

29.8±0.2 4.7±0.2 

24±0. I 

R 1.8 

II 0.4±0. I 

I 9 

CWR 

!9.3±0.2 

15 

16 

0.3~:~ 

2.75±0.25 

b 0.3~~:6s 
2.54±0.25 

...,,. §-... 
n CD ..... = ... £! . 
"" co :;;· = "" en 

I 
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Dimensions-----------------
eo1P/SDIP /SK-DIP 

DIPS DIP14 

Eh 
I 4 

~ 7.62 

18t""' R ~ 2.Jl o s+o 1 o· -1s· .
3
±o. 

1 
r... io---tl • - • 

DIP16 DIP18 

19.4±0.3 

DIP20 DIP22 

26.3±0.3 

DIP28 SDIP18 

37. I ±0.3 

(Unit: mm) 

19.4±0.3 

i 14 s I r:::: :s~J 
I 7 

~! ~ 
;tt_¥WftWW f3to.3±0.I 

~ ~ II o.s±o. 1 o· "'is· 

26.3±0.3 

19.4±0.3 

I 1s 10 I [:::::?:: II]~ 
~ I 9 7.62 

r±_cmmwp 
~ llo.s±o.1 

r,:==J 
R0.3±0.1 

o· -1s· 



SDIP22 

SDIP-P24 SDIP-M24 

SDIP32 

SK-DIP24 

23.8±0.3 

,_____18,8_ RI 8 

24 = 13c-

~!)· -6~ 1=] - . +-- 0 

~ rr 
~ I = 12 

28.0±0.3 

d~ 
0' 
ti ' 

__;_] 
I 16 

: ~ 
~ A03±,, 
~ llo.s±o.1D',..,1s· 

RD Nm 

(Unit: mm) 

SDIP24 

22.9±0.3 

~4---li 

" [::::::::sJJ~ 
~ I 12 

7.62 

~s ~ JL +03±01 

~ ~o·,..,1s· 

SDIP30 

28.0±0.3 

SDIP42 

37. I ±0.3 

S?. a 
CD = !!!!. 

~ 

I 
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Dimensions 
eSOP/SSOP-A(P=0.8mm)/SSOP-B(P=0.6Smm)/HSOP(POWER TYPE)/SMP (Unit: mm) 

SOPB 

5.0±0.3 

SOP16 

~ oc8 
I 8 

SOP20 

12.5±0.2 

~~'111i1111111111111 "lil) 
-: 1.27 0.4±0. I II 0.3Min. 
C> _.._._ ~ 

SOP24 

15.0±0.2 

24 13 

I 12 

l:! lk""I~~ 

SOP-W28 

18.0±0.2 

I 14 

SOP14 

8. 7±0.3 

0 0.15 0 0.15 

SOP18 

0 0.15 

SOP22 

0 0.15 

SOP28 

0 0.15 

SSOP-814 

11.2±0.2 

18 LO 

~ r:;+:=G11 111 II II II II II II I'll 
S \ -BL- o.~1 ~ 

M 

+, 
: 

13.6±0.2 

18.5±0.2 

5.0±0.2 

[EJ 

0 0.15 

0 0.15 

~1 Jj;lllllll~~ ~~~ .....: 0 0.65 0.22±0. I 
_u,_ -oil.-

j 
~~ 
~~ 

0 0.15 



SSOP-A16 

SSOP-A20 

SSOP-P32 

HSOP25 

SMPS 

6.6±0.2 

[if:J 
~8=~(1:111111111111:!1 -==R\j 
....: = ~ 0.4to. I ii 0.3Min. 

0 

_ r 10 

~t---~--- (111111111111111111111111 -f--=- I I II 

-: ___!_L ~:~ 

25 

13.6±0.2 

2.8±0. I 
r--i 14 

r~~;n:nnnnq qfllllllllUlli+ ' 
o - !lo.a o.4±0.1ll_b 
+I ci ~ ~ 0.3Min. 
~ -

2.9±0.2 

0 0.15 

0 0.15 

0 0.15 

0 0.15 

(1)2)(3)~ 
~ lli ~±Q_.__!_ Jlo IS±__Q__!_ 

~F . ~ 
0 

ftDNm 

(Unit:mm) 

SSOP-816 

5.0±0.2 

I 
SSOP-A24 

10.0±0.2 

--~~::J 
HJD 

I 12 

~~-~+--(1:11:11!!1111!11!1!!!1!!:!! , II"""· 

:1 ----LI- ~~ 

0 0.15 

HSOP24 

13.6±0.2 

-1:1-~HHHHHH - ~ Q - I 0.8 
;;:! 0 

0 0.15 

HSOP28 r--J 18.5±0.2 151 

!JfU 
14 

ff- hmnnnnnn 
0 - ~ 
t! 0 
<'i 
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Dimensions 
eaFP /SQFP(P= 0.65mm)/VQFP(P= O.Smm)/UQFP(P= 0.4mm) 

QFP32 

QFP-A64 

QFP-TSO 

SQFP56 

SQFP-T80 

16.4±0.2 14.0±0.2 I 
4901~ ~3132 
64 0 0 17 

16 

QFP44 

QFP80 

QFP120 

SQFP80 

SQFP100 

14.0±0.2 

10.0±0.2 

34no3 23 22 ~ 

44~12 ~~ 
II 0.2±0. I 

~~\ 
~~ 

24.0±0.3 

31 2+0 3 

r 28.0±0.2 

90 61 

!I ![9

20
1 

Do 
0 

" 

l 31 1j 
-~I 30 I. 

~r--t j( 1"'"""1f'rt1"' 11 " 11il'~"~!l~.1-"'~ 
~I ~ 

(Unit: mm) 



SQFP-T100 

SQFP160 

VQFP64 

VQFP100 

UQFP160 

24.0±0.3 

180 20.0±0.2 s 1 I N1100 SO~ J.J o , ~-'I 
~_J,iiill!i!iliill!i!ililililiilllililililililililiillft;~ kQ.,_I_ 
1 ~I II 'I \ 

c:i ~ ~ \. 
[oTo:JIJ 

31.2±0.3 

_ J~l-2_0 __ ~28~·~0±~0~·~2-~811 I 
;:1=21tl)!~~~g~~~~ 180 

M N 

0 
ti ti 

- ~ 
M N 

0 0 

0 0 
160 ° 41 :1 

-~ = I 40 ='°! ci I 0.2±0. I 

~ r( 111jiii!Hiiiiiii!QllUU!jliii'j~iiiiil!!UtUlll!Uilliilijiiiiiiliii! lL 
M !:i °-'65JL 110.3±0. 1 -ioTo. iIJ 

ci 

12.0±0.3 

10.0±0.2 

33 

L 
_Jlo. 125±0. I 

~l~F j~"""'""h~o ' \ 
:1 ~ 

32 

16 

16.0±0.3 

!--~ 

75 1mummAmmiA~ 1 
I 

noso~ 
1U0 ,, ~ 
it '':rr'"""' [o ::,~" 

naNm 

(Unit: mm) 

SQFP144 

3 !.2±0.3 

_Jo~-_28cQ~_.2_ :fl l 
109 72 

0 0 

I c_____'44_ cP 0 
37 ~ 

--:~ I 36 I 0.2±0. I 

~t-·~~rr 1111u1ummuumm11mauun11@un;u@1~1!!! )L 
M~ ~ 110.3±0.1 ~ 

ci 

VQFP48 

~ 
J~±O.I 

~h-~ 
:;-~sll llo.2+~ 

cil ~~ 

13 

VQFP80 

14.0±0.3 

12.0±0.2 I 

VQFP144 

22.0±0.3 
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Hybrid I C::::s 

Hybrid ICs-------------.54 

Features -- - ---- - -- 54 

Product Designation ---------------------------------- -- ------------ 54 

Package Available -------------------------------------- --------------------------------------------- 55 

Custom Hybrid ICs----------56 

Representative Products- -----------------------------------------------------------------------56 

Development Flow . 

Hybrid IC Fabrication Process (BX Series) 

BX-IV New Product -

Components on BX-IV(example)-- -­

BX-IV standard package ---------------------

----------56 

-----------57 

------------58 

.. --58 

. ---------------58 

Standard Hybrid ICs---------,59 

For Telephone Units (BP3000 Series) ---- --59 

For Multifunction Telephone Units (BP3300 Series) -------59 

Speakerphone Unit (BP3501) ------------------------------------------- ------------60 

SCSI Active Terminator (BP3500 Series) -------------- -- 60 

DC-DC Converters (BP5000/BP5100 Series) --------------------60 

Multi output DC-DC Converters (Bp5400 Series) -------- 61 

Pac::_A_u_d-io-P-roce_sso_r_U_n-it_(_B_X_78_5_4_W_)_---_---_---_----_---_---_---_:,: I· 
Surface mounted high density reflow soldering- BX- IV -- 62 

Radial mounted flow solderring-SIL-- ---------------- - 62 

•Product designation 

ROHM Hybrid ICs are identified as follows : 

(Example) 
BP3004 

CD 
W A F - 4 

®®©® 
CD Type name 

® Pin shape code 

Q) Revision history code 

® Pin forming code 

@ Custom code 

Note: Some of suffixes ®~@ may not be used for some devices. 53 
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Hybrid ICs 

(ROHM Hybrid ICs) 

mmm :: : : - :: - ~) {-

J -=A_·.~_( -~~- - ·~~· 
- - - ~ -- --

r• t ),),,' !'/• "'' ' 

mmm 

ROHM hybrid ICs are of five types so that the customer 
can make a selection depending on the necessary degree 
of integration, operating conditions, price, and time for 
delivery: 
1) BX series 

ICs, transistors , diodes, resistors and capacitors are 
mounted on a printed circuit board. This type of hybrid 
IC can be available in the shortest amount of time. 

2) BY series 
Conductors and resistors are printed as a thick 
film on an alumina substrate. 
ICs, transistors, diodes and capacitors are mounted 
on this film. 

eFeatures 
1) Availability of components and materials 

ROHM mass produces transistors , resistors , diodes, bi­
polar ICs, MOS ICs. LEDs and LCDs in house. This is why 
we can deliver products on time. Our purchasing division 
can also obtain components from other manufacturers . 

2) Production engineering 
+Product sizes range from 7mm x 10mm to 330mm x 250mm. 
+Chips of 1.0mm x 0.5mm and 0.4mm pitch QFP ICs can 

mount either side of PCB. 
+standard configurations are SIP and DIP and pitches 

are 2.54mm, 2.0mm and 1.8mm. 
+Other special specifications can be met. 
+Laser function trimming . 
+Powder coating or liquid coating is possible depending 

on product shape and components . 

eProduct Designation 

• 
h1m1m 
fl\ • 

·--· ~ .. ·· •. ~, .. 

3) BZ series 
Conductors and resistors are printed as a thick 
film on an alumina substrate and semiconductor die are 
mounted on this film(COB). This is a highly integrated 
type of hybrid IC. 

4) BW series 
In this IC series, hybrid technology is applied in 
order to mount any type of component the customer re­
quests, such as chip components or normal discrete com­
ponents, on the set circuit board. 

5) BP series 
General purpose hybrid ICs which can be tailored to 
semi custom ICs. 

3) Quality assurance 
ROHM produces 700 thousand high reliable hybrid ICs 
every month for use in automotive equipment (air bag, ABS, 
AT control, etc.) as of Oct. 1991. 
These ICs are shipped after undergoing exact screening 
consisting of 1000 cycles for thermal shock test 

(-55°C to 125°C, 30 minutes each) . (Actually, they 
can withstand 2000 cycles.) 
+The copper patterns are free from migration. 
+Whole product performance can be assured by 

1/0 terminal test. 
+High temperature measurement (85°C ), thermal cycle 

measurement ( -30'C to 125'C) and burn in measurement 
(85'C, 12H, 24H) will be conducted as required by the 
customer. 

4) Circuit design and pattern design 

A 

Various circuits, from low frequency to high frequency, 
analog, digital, and PCB pattern are quickly designed 
using CAE and CAD (Zuken CR2000 and CR3000) . 

No revision 
Except 'F' move to same 
line as Wrth revision 

Serial number Revision history Special sircification 

I I _c::: -

0000 []~[fil@] [Yi] [K] [f]-[] 
Type 

BW Glass epoxy base on-boanl chip componen1s without pins 

BX Glass epoxy base on-board chip components 

BY Alumina base resistance material thick film printing 

BZ Alumina base on-board pair-chip 

BP General purpose hjbrid IC, custom ICs are also available 

=s 
Pin configuration code 

Single in-line 

W Dual in-line 

-r= 
Pin forming code 

No fonming 

F With fonming 



ePackage Available 

Standard 
SOP 

Package 

Single 
in-line 
(SIP) 

Dual 
in-line 
(DIP) 

Surface 
Mount­

ing 

Lead less 
assem­
bly 

Appearance 

Note : 1.The lead specs are for standard leads. 
2.Contact us regarding special lead specs. 

p 

s 
W1 

W2 

p 

s 
W1 

W2 

Lead specs. (mm) 

Pin-to pin pitch: 
O.Bmm Pins 28 and 52 

tit 
!"4+1tW2 - WI 

2.54 1.8 

(2.0) (0.8) 

0.5±0.1 0.4±0.1 

1.4±0.2 1.1±0.2 

p 

tttt j_ _ IWI W2 

£ =4± i ---1r=w1 

2.54 1.8 1.27 

(4.0) (4.0) None 

0.5±0.1 0.5±0.1 0.5±0.1 

1.4±0.2 1.0±0.2 

S=2.0±0.5 
£ =1.5±0.5 

Refer to DIP for P,W1 

-

Board length 

(mm) 

10Min. 

90Max. 

15Min. 

90Max. 

15Min. 

80Max. 

180Max. 

Board width 

(mm) 

?Min. 

38Max. 

14Min. 

48Max. 

18Min. 

45Max. 

140Max. 

RDNID 

Features 

Compatible with automatic placement and 
reflow soldering Chip-on-board available. 

Small on-board space requirement allows- for 
function-intensive equipment design. 
Epoxy coated packages are available to assure 
reliable use in industrial and automobile equipment. 

Accommodates increased number of I/Os 
associated with function-intensitive module 
designs. 
Low-profile package design minimizes dead 
spaces in the set. 

Designed for surface mounting on holeless 
boards while maintaining the advantages of DIP. 
*Not compatible with reflow soldering. 

Available with the BW series. 
The leadless assembly system fully exploits ROHM's 
composite assembly technology,including high­
density packing. 

I 
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Custom Hybrid ICs 

eRepresentative Products 
Use Circuit 

Various meter peripheral circuits 

Automobile devices Door-lock control circuits 
Fuel control circuit 
Control circuits for air conditioners 

Motor control circuits for copiers 
Photocopier main board 

Office automation 
Motor control circuits for facsimile machines 

equipment 
Telephone unit for fascimiles 
Hybrid ICs for floppy discs 
Hybrid ICs for office computers 
CCD driver circuits 

Wireless devices Filter circuits 

Computers 
Hybna ICs for computer terminals 
Computer board 

Telephones 
PBX modem circuits 
Single-chip unit for telephone handsets 

Electronic musical 
D/A converters for electronic organs 

instruments 
Filter circuits 
Sound source circuits 

Multiplex sound circuits 
Noise reduction circuits 

Audio equipment Graphic equalizer circuits 
Echo circuits 
Program selection circuits 
Tuner circuits 

Audio record/playback circuits 
Noise reduction circuits 
Hi-fi PNR circuits 
Hi-fi modem circuits 

Video eqiupment Pre-recording circuit 
Head amplifier circuits 
Servo peripheral circuits 
Chroma processing circuits 
Luminance processing circuit 

Circuits for vending machines 
Control circuits for air conditioners 
Control circuits for sewing machines 

Industrial-use Inverter control circuits 
electronic Encoder circuits 
equipment Switching regulators 

Control circuits for water heaters 
Hybrid ICs for sensors 

eoevelopment Flow 

STEP Estimation for hybrid IC ± Design sample development ± Approval test sample(CS) ± Mass production 

r-­
System 

design H 
,_____ 

l 
Planning 

hybrid IC 

Estimation 

H request 
._..,_. _ _, 

~GOr-D-es-ig_n_s-am-pl-e~ 
~~~uat~ development 

request 
rl ~"°r-.-1 ~~production 

TNo 
J' GO 

,........,,,,_.~ r------. 
~~ Approval test sample 

,---+~/r (CS) request 

( electrical ) 
characteristics 

Development ~hange ~ i------------------------ contract i----------------------1,drawings tort-----1 
approval 

~ Planning Start OS OS Mass :c r-- CS assembly H CS supplied L___. 

~ Estimation development supplied production 
..__ 

( Pattern layout ) 
(Material preparation ~assembly) 

Material preparation ~assmbly 

B~ 
1week 3.:....eweeks 5~9weeks ·a~ a~11weeks 

~~ 
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eHybrid IC Fabrication Process (BX Series) 
Item BX- I (general process) BX-II (high-density process) BX-111 (high-density process) 

Process Double side through-holes 0.8t 4 layers a.at 4 layers,6 layers 

Chip size 2125 1608 1005 

Density 15chips/cm' 36chips/cm' 50chips/cm' 

Front Front Front 

Full scale 

Rear Rear Rear 

l*Sample products shown at the right are of the 
same circuit, function and No. of components. 

Resistors 

Capacitors 

(ceramic) 

Power 

Tolerance 

Capacitance 

Tolerance 

Temperature 

2.20~3.3Mfl (100~1Mfl Typ.) 2.2fl~3.3Mfl (10fl~1Mfl Typ.) 

o.1w-1.0w o.o63W-1.0w 0.063W-1.0W 

±1%,±2%,±5%,±10% (+/-5% typ.) ±1%,±2%,±5%,±10% (+/-5% typ.) ±5%,± 10%,±20%.~~~ (+/-5% typ.) 

1pF-2.2µ F 1pF-2.2µ F 

±5%,± 10%,±20%.~~g~ ±5%,± 10%,±20%.~~g~ ±5%,± 10%,±20% 

0 ± 60ppm/'C, + 350-1000ppm/'C, 0 ± 60ppm/'C ,350-1000ppm/'C 0 ±60ppm/'C, + 350~ 1000ppm/'C, 
±10% (-25'C~+85'C), ±10% (-25'C-+85'C) , ±10% (-25'C-+85'C), 
±15% (-55'C-+125'C) ±15% (-55'C-+125'C) ±15% (-55'C-+125'C) 

~:~ (-25'C-+85'C) ~:% (-25'C-+85'C) ~:~ (-25'C-+85'C) 
Components r---------1-------1------------------+---------------+----------------1 

used Capacitance 0.047 µ F-200 µ F 0.047 µ F-200 µ F 0.047 µ F-220 µ F 

PC boards 

Package 

Capacitors t st n 
(polarized) vci1tag~ 4V-50V 4V-50V 4V-50V 

Transistors 

Diodes 

ICs 

Others 

Material 

Foil Pattern 

Thickness 

Painting 
(SIP only) 

Lead 

Package 

Tolerance ±20% ±20% ±20% 

SMT,MPT,CPT,FMT UMT,SMT,FMT,IMD,MPT,CPT EM3,UMT,SMT,FMT,IMD,MPT,CPT 

SMD,MPD,LL -41,LL-34,DMM UMD,SMD,MPD,LL-41,LL -34,DMM UMD,SMD,MPD,LL-41,LL-34,DMM 

SOP8pin ~2Bpin 

QFP32pin-QFP44pin 

SOPBpin-2Bpin SOPBpin-2Bpin 
QFP32pin ~ 128pin QFP32pin-128pin .PLCC 
PLCC Minimum lead pitch 0.4mm 
SMP5pin SMP5pin 

Radial components Available Not available Not available 

Axial components Not available Not available Not available 

Glass epoxy Single-sided,double-sided,throughholes Double-sided,multilayered,through holes Double-sided,multilayered,through holes 

Paper phenol Single-sided,double-sided Not available Not available 

Paper epoxy Not available Not available Not available 

Conductor width Min.0.25mm Min.0.15mm Min.0.125mm 

Conductor spacing Min.0.25mm Min.0.15mm Min.0.125mm 

Powder 
Liquid 

Dimension 

Pitch 

DIP 
SIP 

0.8mm O.Bmm 0.8mm (Typ.) 

Available Available Available 
Available Available Available 

4+ / -1mm Typ. (from standoff) ; 4+ /-1mm Typ. (from standoff) ; 4+ /-1mm Typ. (from standoff) ; 
other dimensions require custom order. other dimensions require custom order. otller dimensions require custom order. 

2.54mm, 1.8mm 2.54mm, 1.8mm 2.54mm, 1.8mm, 1.27mm 

Available Available Available 
Available Available ~~il$~~fes\Also available for the 

Outer dimensions Max. L=92mm, H=38mm L=75mm,H=30mm L=75mm,H=30mm 
(thickness not 

specified) Min. L=12mm, H=10mm L=12mm,H=10mm L=12mm,H=10mm 

lnteg. density 15chips/cm' 36chips/cm' 50chips/cm' 

Development Sample 4 weeks Typ. 5 weeks Typ. 5 weeks Typ. 

Miscellaneous r-tne~r~m~===~.,...,.._Ma_s_s_p_rod_u_ct_io_n+-a_w_e_e_k_s_T_y_p_. -----------+--9_w_e_e_k_s_T_yp_. ________ -+_9_w_ee_k_s_T_y_p_. ________ _, 
Available Not available Not available 

Available Not available Not available 

.,., 
= s-= = '< er 
~-
CL 

c=; 
"" 

I 
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Custom Hybrid ICs 

eex- IV New product 
Can be mounted using different mounters. Compatible with reflow soldering . 
Available in 4 packages. Detailed information available upon request. 

eeomponents on BX- IV (example) 

N28, N52 

'Chip resistors·-------------MCR01-MCR100 

and MVR series network 

Multilayer chip capacitors·----------·1005-3216type 

Tantalum capacitors·------Low profile up to 6.8µF 

Film capacitors - - ----- --------- --Up to 0.027 µF 

Multilayer inductors---------------------Up to 56µ H 

Mini-molded components·-----------------EM3-SMT 

Other components (profile up to 1.5mm) 

Chip resistors 

Multilayer chip capacitors 

Tantalum capacitors·----------Case A up to 10µF 

Film capacitors-----------------------Up to 0.068µ F 

Multilayer inductors---------------------Up to 56µH 

Mini-molded components - -------------EM3-MPT 

Trimpot chip------------------------------MVR series 

Trimming chip resistor 

Other components (profile up to 1.8mm) 

eex- IV standard package 

Normal Package 

N52 

52Pin u O.Bmm pitch 

l1~ 25 

N28 

N u N 

28Pin 
O.Bmm pitch 

ll,~ 15.4 

E28, E52 

E52 

E28 

Chip resistors 

Multilayer chip capacitors 

Tantalum electro capacitors-Case C up to 68µF 

Film capacitors -------------------------Up to 0.1 µ F 

Inductor c::oils up to 220µH----------Up to 220µH 

Mini-molded components----------- ----- EM3-CPT 

Other components (profile up to 2.9mm) 

• 

u 

Bottom:same as N28 and N52 

Expansion Package 

D D 
~ 

D D 
~ 
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Standard Hybrid ICs 

eFor Telephone Units (BP3000 Series) 
Part No. 

BP3002 Japan model 

BP3003 North America model 

BP3004 Japan model 

BP3005 North America model 

BP3008 Japan model 

BP3009 North America model 

Application Telephone 

Dial Keypad 

Function 

Redial,pause,piezoelectric ringer and 

ECM/ dynamic SP 

Redial,pause,piezoelectric ringer and 
ECM/piezoelectric MIC/dynamic 
SP/ piezoelectric SP 
Redial,pause,mixed dial,Flash, 
piezoelectric ringer and 
ECM/piezoelectric MIC/dynamic 
SP/piezoelectric SP 

l::} Ringer 

BP3002/BP3003 
BP3004/BP3005 
BP3008/BP3009 

SPEECH 
NETWORK 

Handset 

eFor Multifunction Telephone Units (BP3300 Series) 
Part No. Function 

BP3303 North America model 
Redial,pause,mixed dial, 

BP3304 Japan model hooking,piezoelectric ringer,dial 
memory,hold,holding tone, 

~ BP3323 North America model on-hook dial,on-hook reception, 
Cl detection.dial output 

'1' BP3324 ~ Japan model detection. 

Multifunction telephone 

Q Ringer 
BP3303/BP3304 
BP3323/BP3324 

RD Nm 

Package Dimensions (mm) Features 

Add only a handset,keypad,and ringer speaker to build DIP28pin 56X38X 14 
up a complete telephone. 
Compatible with FAX, low DC resistance. 

DIP28pin 48X38X 14 (BP3008/BP3009) 
Complies with the Technical Standards for 
Telecommunication Terminal Equipment 

(BP3002/BP3004/BP3008) DIP28pin 48X36.5X 16 
Compatible with Bell standards (BP3003/BP3005/BP3009) 

I 

Package Dimensions (mm) Features 

Dial memory stores 20 numbers of 16 digits each. 
DIP48pin 73X35X 16 Holding tone is selectable from lwo melod~s. (BP3303, BP3304, BP3324) 

Compatible with FAX with low DC resistance, Cl and 
dial output signal detection. 

DIP46pin 70X36X 16 Telecommunication Teminal Equipment (BP3304, BP3324) 
Compatible with Bell standards (BP3303, BP3323) 

FAX terminal telephone 

QRinger 

Cl detection mat send detection 

FAX 

59 



Standard Hybrid ICs 
espeakerphone Unit (BP3501) 

Part No. Function Package Dimensions (mm) Features 

Single 5V power supply. 

BP3501 Speakerphone processor and power amplifier SIP20pin 55X26.5X 10 Can drive telephone handset microphone and speaker. 
No howling. 

Speaker phone 
BP3501 

ECM 

SP 

escs1 Active Terminator{BP3500 Series) 
Part No. Function Package Dimensions Features 

Sulface Mounted Compatible with SCSI- I and II , 18 circuits, 
BP3507Z SCSI Active Terminator 52pin 25X21.2X5.1 

internal power supply, internal enable circuit (BX-IV N52) 

BP3509 SCSI Active Terminator SIP22pin 42.5X12X5.3 
Compatible with SCSI- I and II , 18 circuits, 

internal power supply, internal enable circuit 

SCSI Active Terminator 
+5V 

eoc-DC Converters (BP5000/BP5100 Series) 
Part No. Function Package Dimensions (mm) Features 

Overcurrent protection 

lfrBP51S24 DC-DC converter for driving LCD -24V,30mA SIP9pin 27X15.2X 7 
Requires only input and output capacitors. 
Variable output voltage 
small size 

BP51L05 DC-DC converter with negative output:-5V,0.1A SIP9pin 30X29X 13 Wide input voltage range (8-20V) 

DC-DC converter with negative output: - 12V,0.1A 
Requires only input/ output capacitors. 

BP51L12 SIP9pin 30X29X 13 Compact design 

Wide input voltage range (8-30V) 
BP50M05 DC-DC converter 5V ,0.5A SIP9pin 32X29X 15 Requires only input/ output capacitors. 

Compact design 

Wide input voltage range ( 15-30V) 

BP50M12 DC-DC converter 12V,0.5A SIP9pin 32X29X 15 Requires only input/ output capacitors. 
Compact design 

Wide input voltage range (8-30V) 
BP5005 DC-DC converter 5V, 1A SIP9pin 33X29X 15 Requires only input/ output capacitors. 

60 Compact disign 

Note : 1. *Under Development 
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FAX Power Circuit LCD Power Circuit 
BP50M12 

LCD unit 

~ 
BP5005 

+5V,1A 
v 

Voo Vss VEE 

-;i;-

BP51S24 
BP51L12 

~v Vin Vout 1----1 -2 4V,30mA t -12V,0.1A *+ *+ 
GND ON/OFF 

,.),. 

1 

eMulti Output DC-DC Converters (BP5400 Series) 
Part No. Function Package Dimensions (mm) Features 

o.'l"BP5401 DC-DC converter,5V / 1A, 12V / 1A, - 12V /0.1A DIP36pin 50X50X 20 
Wide input voltage range (15~30V) . A complete device requiring no external com 
ponents at all. High-precision versions available with function trimming. 

eVHS Hi-Fi Audio Processor Unit (BX7854W) 
Part No. Function Package Dimensions (mm) Features 

Contains all the time constants needed for major 
Hi-Fi audio blocks that include the BA 7703K. 

PNR,MODEM INPUT, output switcher, 
A complete Hi-Fi block can be implemented with 

BX7854W mixer amplifier for RF converter, 
very few external components. A built-in tertiary 
active filter for audio band passing; Switching (NTSC) automatic FM detection circuit, 

DIP42pin 55.9 x 46.6 x 17.0 noise compensation by differential hold dual time 
audio head pulse shifter, BX8059W 

(PAL) swiching noise differential 
compensation circuit. 

Hi-Fi Audio 
euses our BA7700 Series device 

eFully trimmed with laser function trimming 

RF OUT o 

NORMAL 
AUDIO 
HEAD 

RF Modulator 

Reference Sound 
recording /playback 

am lifier 

SAP IN 

LINE IN R/L 

0 o---------11 
HP OUT 

LINE LEVEL 

R/L 

R/L 

OUTPUT 

Switch 

INPUT SW 

BIL/SAP 

TU/SC/LINE 

HP LEVEL 

constants provides efficient holding against delays 
due to BPF and maintains high sound quality. A semicustom 
device whit PAL compatibility, NTSC/PAL compatibility, 
or using a BA7700 Seriesdevice can be developed based on 
this product (NTSC compatible). 

BX7854W /BX8059W 

Hi Fi 
AUDIO 

HEAD 

:z: -c:r 
:::>. =-

I 
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Packaging 

esurface mou~ted high density reflow solderring-BX- IV (Unit: mm) 

Stick dimensions 

24 3 
22.7 

19.3±0.15 
12.5 

l I l 
-y 

i .fil1i i 5 i L 

1i.s J1 15.5 

Common magazine in E28, E52 
I 

Common magazine in E28, E52 

Common tray dimensions 
156.2 

140.2 

27.8 27.8 27.8 

M m 
Q c 

w 
M '°! .0 ....: ~ 

.., 
Q 

27.8 

eRadial mounting flow soldering-SIL 

Taping Specifications 
D 

~ 

fl.di .6.d2 

Jo.o± 1.0 I 
~-betweenlapqileods 

Flat box taping packing 

Specified quantity in zigzag form in the following case. 

(Unit: mm) 

(Unit: mm) 

RHU 

F l H l Ho 1 Hn I L I D 1 Ll.d1~d2 2.54±0.2 I 18.0-20.0 I 16.0Min. 26.0Max. I 22.5Max. I 10Max. 5.0Max. 

RH• RH6 

F l H l Ho l Hn l L l D l Ll.d1~d2 

2.54±0.2 118.0-20.0 l 16.0Min. l 16.0Max. l 18.0Max. l 10.0Max. l 5.0Max. 

RHB· RH68 

F I H I Ho I Hn I L I D I Ll.d1~d2 

2.54±0.2 l 18.0-20.0 l 16.0Min. l 21.0Max. l 18.0Max. l 10Max. l 5.0Max. 

Stick dimensions 

LS~-~:--1-:---------:--
'* Produced to the custan specification . 



Transistors 
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Transistor Pakage Available 

eMini mold type 

1.6 2.0 
r--1 r--1 

Body LJJo.s DJl.25 dimension 

1608 2125 
(0603) (0805) 

Actual - • size 

EM3 UMT 

3-Pin 
Enlarged .. • (X3.0) 

~ 
UM4 

4-Pin 
Enlarged 

~ (X3.0) 

~ 
UM5 

5-Pin 
Enlarged 

~ (X3.0) 

~ 
UM6 

6-Pin 
Enlarged ~ (X3.0) 

Note : 4-digit number in dimensions column are sizes in mm and parenthetically in inches. 

ePower type 

Body 

dimension 

Actual 

size 

External 
dimensions 
(X1.0) 

MPT (MP4) (SOT-89) 

4.5 
II 
DJ2.5 

-
eMulti Devices 

MFW10 

6.5 
Body 11 

dimension DJ5.5 

Actual II size 

External • dimensions 
(X1.0) 

CPT F5 (D PAK) 

6.5 
11 
DJ5.5 

II 

MFW14 

6.5 
11 
DJ5.5 

II 

• 

2.9 
r-----:--1 
DJ1.3 

2913 
(1105) 

-
SST (U. S. /European SOT-23) 

fA 

~ 

(Unit: mm) 

PSD (02 PAK) 

10.1 
11 
DJ9.9 

MF16 MF16N 

10.0 8.2 
r--1 r-----:--1 
DJ4.4 DJ4.6 

- .. 
.. • 

(Unit: mm) 

2.9 
r-----:--1 
DJ1.6 

2916 
(1106) 

-
SMT (SC-59/Japanese SOT-23) 

~ 
SM4 

~ 
FMT (SOT-25) 

• IMO (SOT-36) 

• 

(Unit: mm) 

MF20 

12.5 
r-----:--1 
DJ5.4 

-
-



POWER MOSFET 

Excellent switching capability with low on resistance, suitable for switching power supply or DC-DC converter. 
Taping prducts for use on an automatic mounting machine are also available. 

Quick reference 

~ 30 60 450 
) 

2SK2103 (MPT) 2SK1973 (CPT F5) 
2 

2SK2094 (CPT F5) 

5 2SK2104 (CPT F5) 2SK2042 (PSD) 

10 2SK2041 (PSD) 

MPT • CPT FS • PSD 
Package 

Application MPT CPT FS PSD Voss (V) lo (A) Po (W) VGs (th) (V) 
Vos (V) 

Part No. 

- 2SK1973 - 60 2 10 2.0~4.0 10 

- 2SK2094 - 60 2 10 1.0~2.5 10 

- 1.:c2SK2104 - 60 5 10 1.0~2.5 10 
Switching 

2SK2103 30 2 2* 1.0~2.5 10 - -
- - J"r2SK2041 60 10 35 1.0~2.5 10 

- - l"r2SK2042 450 5 35 2.0~4.0 10 

Notes : 1. D Under development 2. * FS denotes surface mount version of CPT (SC-64) 3. *Package mounted on ceramic 40X40X0.7mm 

Package MPT (SOT-89) CPT F5 (D PAK) PSD (02 PAK) l U'O' r~ 
10.1 ±0.3 

0 co.s 

~I 4''°' ' '·""' r--0 ' 

6±011 I 5 ~~ ~ .: Uij j r -- I ,---, 

~_iJ •M :[j t~ .0 

t I : en 
o o o o I I ~ Io 

Dimensions +01 1+~11 ll ~I J 
~ct- ~111[[J12iar1Jlllf 0.75 * l-°-'65-:t_O_c' ~I oo 

:!Eili! Ill ~ 
~.4 -o:o~ ~ss_;g ;, im ~ 0 4±0 I 0~ I 0 4±0 I ~212.3±0.2 : 1.0±0.2 

15±01 15±01 ~~ol-t'~ - 1f_iJ_±"I'J - --- (I) 
Gate ~ (I) Gate 

I I .24 

~~ (2) Drain (2) Drain 
(3) Source (I) (2) (3) (3) Source 

(1) (2) (3) 

Actual - • size 

External 

~ ·- • dimensions 
(X 1.0) 

" 

eProduct Designation 
Specify part No, packaging specification code. 

[ID[fil[RJ~[fil[fil@J I op []~Q 
Part No. Blank unless otherwise required Packaging specification code 

Package MPT CPT F5 

T101 TL 
Code 

T100 TR 

RD Nm 

I 

.., 
er ...., 
CD' m 

-f 

lo (mA) 

1 . 
1 

1 • 
1 I 
1 
~ 

1 ~~~ 
ier! 

(Unit: mm) li~ 
a.a~ 
~~=· 

~ 
a: g>g. 

9-~· 

Page 

0"-'0.3 107 
--r---

[ '------

-9±1 ~ ~ 
(I) Gate 
(2) Drain Page 
(3) Source 111 

PSD 

TL 

TR 

65 
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POWER MOSFET 
MPT • CPT FS • PSD 
ePackaging 

Package Packaging type 

MPT Taping 

CPT F5 
Taping 

Bulk 

PSD 
Taping 

Bulk 

Packaging style 

Embossed reel tape 

Embossed reel tape 

Polyethylene bag 

Embossed reel tape 

Polyethylene bag 

ePackaging Specifications 

Reel 

MPT (SOT-89) 

CPT FS (D PAK) 

PSD (02 PAK) 

0 
Qo0 

Tape 

2±0.5 

~_?__ 

Direction Code 

Pin 3 side on sprocket hole side T100 
Fin on sprocket hole side T101 
Fin on sprocket hole side TL 
Pin 3 side on sprocket hole side TR 

- -
Fin on sprocket hole side TL 
Pin 3 side on sprocket hole side TR 

- -

~ 

~1J 

Qmtity /Pad<age (pcs) 

00 
t I 
"? 

1,000 

2,500 

2,000 

1,000 

500 

D.4±0.1 

·~ 
I I 

2.2.!.£.2 

Quortly/Uni (pa;) 

-

-

200 

-

100 

(Unit : mm) 

0.4±0.1 

"? 

°' 

1r---

' 5.0±0.1 
C----J 



Transistor Quick reference 
ftDNm 

I '-- ) Page 1161 
Package-Application 

* ~CEO (V) Pack§g_e 
Application ** VCES EM3 UMT 5MT MPT CPT F5 PSO 

***Vg~ Part No. 

40 
( 25A 1037 AKLN(E) 

2SC2412KLiw;)_ 

Low Noise 50 
( 25A 1037 AKLN(RS) 
25C2412KL~Rfil 

120 (25A1455K 
25C3722K 

25 25C4723 25C4642K -I 
;; 

( 25A1774 (25A1576A (25A1037AK = !!:!!. 50 ~ Pre Amp 25C4617 25C4081 25C2412K 
~ 

(25A1579 (25A1514K 120 .... C> 

25C4102 2SC3906K ~ s. 
31±4 2502167 g:; ~ 

(25A1036K (2581132 3l: ! 25C2411K C> 

(25A1577 2501664 (2581182 en 
32 ( 2581197K 

...... = 
\25C4097 (2581188 \2501758 

..., .,, 
-I CD 

2501781K 2501766 
2581051K 

50 2501949 2501484K (25A1900 (2581184 . 
25C5053 2501760 

Driver 
(2581189 ( 2581181 (2581198K 2501767 2501733 • 80 

2501782K 2581260 2581516 
2501898 I 

100 2581535 
~ 120 25C4132 
~ 

160 2502211 (2581275 = 2501918 ... = 
15 2501757K 1• 2581424 
20 

2502150 
Low V cE(sat) 25A1797 Page 

50 
25C4672 76 
2581561 -tr25A1870 • 60 
2502391 Y?2SC4939 

(2581308 25A1834 
Strabo Flash 20 

2501963 
(2581412 

Page 
Low V cE(sat) (2581386 76 2502098 2502118 

* 
258852K • 32 
2501383K 

. 

** 
(2581183 40 Page 

2501759 76 * 60 2501834 
Darlington 60±10 2502212 2502143 • 80 2581474 

90:'.:~g 2502170 
(2581316 Page 

100 2502195 79 2501980 
Chroma 300 2SC4061K • 20 2502114K 2581427 
High hFE 25 2502153 

. 
High VEBo 50 2502351 2502226K Page 

60 2502318 79 
SW * 20 25C4700 25C4699K • *** 30 2SK2103 

Switching *** 60 25K1973 
25K2094 Y?25K2041 Page 

*** 450 Y?25K2042 79 
20 25A1821 25A1808 25A1733K 

FM IF 25 25C4618 25C4098 25C2413K AM RF 
32 25C4128 25C4018K 

FM RF Mix. OSC. 20 25C4649 25C4099 25C2059K 

6 25C4773 25C4326LK 
RF SW 25C4774 25C4713K 

10 25A1885 25A1886 
25C4997 2SC4998 

11 25C4726 25C4083 25C3838K 
18 25C4725 25C4082 25C3837K 

TV Tuner 
19 25C4619 25C4100 25C3082K 

Mix. OSC. 
20 2SC4084 25C3839K 
25 2SC4103 2SC3802K 

Tuner IF 25 25C4772 2SC4771K 
25A1690 
25A1759 25A1727 1?25C4937 High Voltage 400 25A1812 25A1862 Y?2SC4938 SW 25C4505 

600 25A1807 
Notes : 1. -fIUnder development 3. Complementary pairs (PNP /NPN) are represented by symbol (to the left of the part numbers. 67 
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Transistor Quick reference 

VcEo-lc 

EM3 ( 1608 Type ) ~ 

~ 10 11 18 19 20 25 50 
) 

20 2$C4649 Page 

30 25A1821 76 
50 25C4726 25C4725 25C4619 25C4618 

100 
25A1885 
2$C4997 

150 
25A1774 
2SC4617 

UMT (2125 Type/SC-70) • I~ 6 10 11 18 19 20 25 32 50 
A 

20 25C4099 

30 25A1808 2SC4103 

25C4773 
25C4083 2$C4082 25C4100 25C4084 

2SC4098 
50 

25C4774 25C4772 

100 
25A1886 

2SC4723 2SC4128 25C4998 

25A1576A 
150 25C4081 

2502351 

200 2SC4700 

500 
25A1577 

2501949 
2$C4097 

SMT (2916 Type/SC-59) ~ 
~ 6 11 15 18 19 20 25 32 
I 

20 2SC2059K 

30 25A1733K 2SC3802K 

50 
2SC4326LK 

2SC3838K 2SC3837K 2SC3082K 2SC3839K 
2SC2413K 

2SC4713K 2SC4771K 

100 2SC4642K 2SC4018K 

150 

200 2SC4699K 

300 2~~?:$~1(] 
i2S:lli3:Q3:g 

500 2S01757K 2SD2114K 
2SA1036K 
2SC2411K 

800 
2SB1197K 
2S01781K 

1000 2SB1051K 

Notes : 1. Letter(s) in the ( ) to the right of the part number represents available h FE ranking codes. 
2. !:----------] : Darlington 

40 

2SA 1037AKLll(~ 

2SC2412Kl.N(E) 

120 

Page 

76 
25A1579 
25C4102 

50 80 120 300 

Page 

76 
2SA1455K 
25A1514K 
2SC3722K 
2SC3906K 

25C4061K 

2SA1037A~(RS) 

2SC2412Klll(RS) 

2SA1037AK 
25C2412K 
2S02226K 

2S01484K 
25B1198K 
2S01782K 



MPT (SC-62/SOT-89) ~ 
~ll ) 20 25 31±4 30 32 50 60 60±10 80 

A 

0.1 

0.5 

0.7 
2581189 

2501767 

2581132 25A1900 
~st>:183~ 

2581260 
1 

2501664 2SC5053 2501898 

1.5 

2 2581427 2502153 2502167 l25K2103I 
2581188 25A1797 2581561 

~2~12 
2501766 2SC4672 2502391 

2581308 

3 
2581424 

2501963 

2502150 

5 
2581386 

2502098 

Notes : 1. C=:J : MOSFET 

2. ~- : Darlington 

CPT F5* (SC-63) • :+:;~ 

~ ) 20 32 40 50 60 60±10 80 100 160 
A 

0.5 

1 
2581181 

2501733 

1.5 
2581275 

2501918 

2 
2581182 ~$111183 l2SK1973I 

2502143 
~$111316 

2501758 ~5il1759 l25K2094I ~$[jj!J80 

3 
2581184 

2501760 
2502318 2581516 

4 ~sl!HH 

5 
2581412 

2SC5103 
2502118 

6 2581535 

10 
2SA1834 
2SC5001 

Notes : 1. *CPT F5 is the surface mount version of CPT (leaded) with F5 added to the part number. 

2. C=:J : MOSFET 

3. · -- : Darlington 

PSD • '))-

V) ~ 60 400 

2 MSC4937 

5 ;\-2SC4938 

10 *l2SK2041I 

12 
;\-2SA1870 
;\-2SC4939 

Notes : 1. C=:J : MOSFET 

2. -tr-Under development 

450 

;\-~K2042 

Page 

79 

RD Nm 

I MOS FET ~Page65 I 
90~~g 100 120 160 400 

2SA1690 Page 
25A1759 79 
2SC4505 

2SA1812 

2502211 

~$0:2170 gst>:2195 2SC4132 

I 
400 600 

2SA1727 
Page 

79 
25A1807 

2SA1862 

69 
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Transistors 
SST (U. S. /European SOT-23) 
eNPN Transistors 
General purpose small signal amplifiers 

SST SMT 
BVcao BVeEO BVEBo leso @VCB 
Min. Min. Min. Max. 

SST1130 MMST1130 30V 25V 5V 50nA 20V 

SST5088 MMST5088 35V 30V 4.5V 100nA 30V 

SST5089 MMST5089 30V 25V 4.5V 100nA 25V 

SST5210 - 50V 50V 4.5V 50nA 35V 

SST6428 MMST6428 aov 50V av 100nA 30~ 

SST6838 MMST6838 50V 40V 5V 0.SµA 30V 

0.2µA 60V 
SST7208 - aov aov 5V 

(CEA) 

SSTTIS97 - aov 40V 6V 50nA 40V 

SSTA20 MMSTA20 40V 40V 5V 100nA 30V 

General purpose amplifiers and switches 

SST SMT 
BVeao BVeEO BVEao leao @VCB 
Min. Min. Min. Max. 

SST2222 MMST2222 60V 30V 5V 100nA 50V 

SST2222A MMST2222A 75V 40V 6V 100nA 60V 

SST3904 MMST3904 6V 
50nA 30V 

60V 40V 
(CEX) 

SST4124 MMST4124 30V 25V sv 50nA 20V 

SST4400 - aov 40V 6V 100nA 35V 

SST4401 MMST4401 aov 40V av 100nA 35V 

SMT (SC-59/ Japanese SOT-23) 

hFE VeE (sat) & VaE (sat) @ le Cob ti- @le NF 
le DIE 

MARKING Min. Max. @le & VeE Max. Max. Max. Min. Max. NO. 

120 360 2mA 1V 
50m~ 0.3V 0.95V 4pF 200mA C22 R1C 

60 50mA 1V 

300 900 100µA 5V 

350 1.0mA 5V 0.3V o.av 10m~ 4pF 50MHz 0.5mA 3dB 200mA C22 R1Q 

300 10mA 5V (VsE (on) ) 

4001200 0.1mA 5V 

450 1mA 5V 0.5V o.av 10m~ 4pF 50MHz 0.5mA 200mA C22 R1R 

400 10mA 5V (VsE (on) ) 

200 600100µA 5V 

250 1.0mA 5V 0.7V 0.85V 10m~ 4pF 30MHz 0.5mA 2dB 200mA C22 RSR 

250 10mA 5V (VsE (on) ) 

250 O.Q1mA 5V 
10m~ 0.2V 

250 0.1mA 5V 
C22 R1K 3pF 100MHz 1mA 200mA 

250 a50 1mA 5V 
O.aV 100m~ 

250 10mA 5V 

200 1mA 5V 
50m~ 0.4V 3.5pF 50MHz 2mA 200mA C22 RBR 

150 10mA 5V 

75 10mA 5V 0.5V 1.2V 100m~ 
0.4V 1.0V 10m~ 180MHz Typ. 100mA C22 RBQ 

100 1mA 5V 0.3V 0.95V 1~ 
O.a5V 0.1~ 

250 700 0.1mA 5V 
(VaE (on) ) 

4pF 2dB 200mA C22 R97 

120 2mA 1V 0.25V 0.95V 10~ 4pF 125MHz 5mA 200mA C22 R1C 

hFE VeE (sat) & VsE (sat) @ le Cob ti- @le Iott le DIE 
MARKING Min. Max. @le & VeE Max. Max. Max. Min. Max. Max. NO. 

35 0.1mA 10V 

50 1.0mA 10V 

75 10mA 10V 0.4V 1.3V 150mA 
8pF 250MHz 20mA aoomA C31 R1B 

500mA 100 300 150mA 10V 1.av 2.6V 

50 150mA 1V 

30 500mA 10V 

35 0.1mA 10V 

50 1.0mA 10V 

75 10mA 10V 0.3V 1.2V 150mA 
C31 

1V 2V 500mA 
8pF 250MHz 20mA 285ns 600mA R1P 

100 300 150mA 10V 

50 150mA 1V 

30 500mA 10V 

40 0.1mA 1V 

70 1.0mA 1V 
10m~ 

10mA 1V 
0.2V 0.85V 

4pF 300MHz 10mA 250ns 200mA C37 R1A 100 300 
0.3V 0.95V 50m~ 

ao 50mA 1V 

30 100mA 1V 

120 360 2.0mA 1V 
50m~ 300MHz 10mA C37 RZC 0.3V 0.95V 4pF 200mA 

60 50mA 1V 

20 1.0mA 1V 
150m~ 

40 10mA 1V 0.4V 0.95V 
a.5pF 200MHz 20mA 255ns 600mA C31 R2Z 

50 150 150mA 1V 0.75V 1.2V 
500m~ 

20 500mA 2V 

20 0.1mA 1V 

40 1mA 1V 150mA 

80 10mA 1V 0.4V 
0.75V 

0.95V 
a.SpF 

1.2V 
250MHz 20mA 225ns 600mA C31 R2X 

100 300 150mA 1V 500mA 
40 500mA 2V 



Medium power amplifiers 

SST SMT 
BVeso BVern BVEBo leso @VCB 

Min. Min. Min. Max. 

SSTA05 - 60V 60V 4V 100nA 60V 

SSTA06 MMSTA06 aov aov 4V 1oonA aov 

Darlington amplifiers 

SST SMT 
BVeso BVern BVEBo leso @VCB 

Min. Min. Min. Max. 

SST6426 - 40V 40V 12V 50nA 30V 

SST6427 - 40V 40V 12V 50nA 30V 

SSTA13 MMSTA13 
(CES) 

30V 
10V 100nA 30V 

SSTA14 MMSTA14 
(CES) 

30V 
10V 100nA 30V 

SSTA28 MMSTA28 
(CES) 

BOV 
12V 100nA 60V 

(CES) 
SSTA29 - 12V 100nA BOV 

100V 

RF /UHF /VHF amplifiers 

SST SMT 
BVeso BVern BVEBo leso @VC~ 

Min. Min. Min. Max. 

SST1139 MMST1139 30V 25V 3V 100nA 25V 

100nA 18V 
SST5424 MMST5424 30V 20V 3V 

(CES) 

SST8245 MMST8245 30V 20V 
100nA 18V 

3V 
(CES) 

SST918 - 30V 15V 3V 100nA 15V 

SST918S MMST918S 30V 15V 3V 100nA 15V 

Package SST (U. S. /European SOT-23) 

Dimensions 

Actual size 

Enlarged 

(X3.0) 

2.9±0.2 
,-------

1.9±0.2 

_g_~c--1 
i m ~ (J)Ejf - N 

I ------

0.4 ~~:.~:>-

-

hFE VeE (sat) & VsE (sat) @ le Cob h @le Iott le 
Min. Max. @le & VeE Max. Max. Max. Min. Max. Max. 

100 10mA 1V 
0.25V 1.2V 100mA 100MHz 10mA 500mA 

100 100mA 1V (VsE..i_Of1_)_) 

100 10mA 1V 
0.25V 1.2V 100mA 100MHz 10mA 500mA 

100 100mA 1V (~) 

hFE VeE (sat) & VsE (sat) 
@le 

Cob IT @le NF 
le 

Min. Max. @le & VeE Max. Max. Max. Min. Max. 

20K 200K 10mA 5V 

30K 300K 100mA 5V 
1.2V 

1.5V 2.0V 

5mA 
7pF 

500mA 
10d8 500mA 

20K 200K 500mA 5V 

1DK 100K 10mA sv 

20K 200K 100mA 5V 
1.2V 

1.5V 2.0V 

50mA 
7pF 

500mA 
10dB 500mA 

14K 140K 500mA 5V 

5K 10mA 5"1 
1.5V 100mA 10pF 125MHz 10mA 500mA 

10K 100mA 5"1 

10K 10mA 5\.j 
1.5V 100mA 10pF 125MHz 10mA 500mA 

20K 100mA svj 
10K 10mA 5"1 

1.5V 100mA 8pF 125MHz 10mA 500mA 
10K 100mA svj 
10K 10mA svj 

~ 
1.2V 10mA BpF 125MHz 10mA 500mA 

10K 100mA 

hFE VeE (sat) & VsE (sat) @le 
Cob h @le NF 

le 
Min. Max. @le & VeE Max. Max. Max. Min. Max. 

60 4mA 10V 0.5V 4mA 1pF 850MHz 4mA 30mA 

60 150 2.5mA 4V 0.4V 1.0V 10mA 1.2pF 600MHz 2.5mA 50mA 

60 150 2.5mA 4V 0.4V 1.0V 10mA 1.2pF 600MHz 2.5mA 50mA 

20 3mA 1V 0.4V 1.0V 10mA 1.7pF 600MHz 4mA 6d8 50mA 

75 3mA 1V 0.4V 1.0V 10mA 1.7pF 600MHz 4mA 50mA 

SMT (SC-59/Japanese SOT-23) 

(I) Emitter 
(2) Base 
(3) Collector Each lead has same dimensions 

-

RDNRI 

DIE 
MARKING 

NO. 

D16 R1H 

D16 R1G 

DIE 
MARKING 

NO. 

D25 RX? 

D25 R1J 

D25 R1M 

D25 R1N 

D69 RAT 

D69 RAF 

DIE 
MARKING 

NO. 

C104 R39 

C33 R24 

C33 R3B 

C33 R38 

C33 RVY 

(Unit: mm) 

(I) Emitter 
(2) Base 
( 3) Collector 

I 

I 
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Transistors 
SST (U. S. /European SOT-23) 
ePNP Transistors 
General purpose small signal amplifiers 

SST SMT 
8Ve90 8VeEO 8VEBO leBO @VC8 
Min. Min. Min. Max. 

SST5086 MMST5086 50V 50V 3V 100nA 40V 

SST5087 MMST5087 50V 50V 3V 100nA 40V 

SST5101 MMST5101 60V 40V 6V 100nA 55V 

SST6839 MMST6839 50V 40V 5V 

SST7157 MMST7157 60V 60V 5V 100nA 25vj 

SST8598 MMST8598 60V 60V 5V 100nA 60V 

SSTA70 MMSTA70 60V 60V 5V 100nA 30V 

General purpose amplifiers and switches 

SST SMT 8Veeo 8VeEO 8VEBO leeo @VC~ 
Min. Min. Min. Max. 

SST2907 MMST2907 60V 40V 5V 100nA 50V 

SST2907A r..MST2907A 60V 60V 5V 100nA 50V 

SST3906 MMST3906 40V 40V 5V 
50nA 30V 

(CES) 

SST4126 MMST4126 25V 25V 4V 50nA 20V 

SST4403 MMST4403 40V 40V 5V 100nA 35V 

SSTTIS93 - 40V 40V 5V 100nA 20V 

Medium power amplifiers 

SST SMT 8Veeo 8VeEo BVEBO leso @VCB 
Min. Min. Min. Max. 

SSTA55 - 60V 60V 4V 100nA 60V 

SSTA56 MMSTA56 BOV BOV 4V 100nA BOV 

Darlington amplifiers 

SST SMT 
8Ve90 8VeEO BVEBO leBO @VC8 
Min. Min. Min. Max. 

SSTA63 MMSTA63 30V 
30V 

(CES) 
10V 100nA 30V 

SSTA64 MMSTA64 30V 
30V 

(CES) 
10V 100nA 30V 

SSTA65 
(CES) - 30V av 100nA 30V 
30V 

SMT (SC-59/ Japanese SOT-23) 

hFE VeE (sat) & VeE (sat) @ le Cob IT @le 
Iott/NF le DIE 

MARKING Min. Max. @le & VeE Max. Max. Max. Min. Max. Max. NO. 

150 500 100µA 5V 

150 1.0mA 5V 0.3V 10mA 6pF 40MHz 0.5mA 
NF 

200mA A32 R2P 
3d8 

150 10mA 5V 

250 800 100µA 5V 

250 1.0mA 5V 0.3V 10mA 6pF 40MHz 0.5mA 
NF 

200mA A32 R2Q 
2d8 

250 10mA 5V 

200 400 10mA 5V 0.15V 10mA BpF 125MHz 2mA 200mA A32 1T1 

100 1mA 5vJ 
0.5V 100mA 3.5pF 50MHz 2mA 200mA A32 RFQ 

100 100mA 5"1 
100 1mA 5vj 

0.25V 100mA 200mA A32 R2Q 
100 100mA 5vJ 

100 300 1mA 5V 0.5V 100mA BpF 150MHz 10mA 200mA A32 R2K 

160 400 5mA 10V 0.2V 100mA 5pF 125MHz 5mA 200mA A32 R2C 

hFE VeE (sat) & VeE (sat) @ le Cob IT @le Iott le DIE 
MARKING Min. Max. @le & VCE Max. Max. Max. Min. Max. Max. NO. 

35 0.1mA 10V 

50 1.0mA 10V 

10mA 10V 
0.4V 1.3V 150mA 

8pF 200MHz 50mA 600mA A31 R28 75 
1.6V 2.6V 500mA 

180ns 

100 300 150mA 10V 

30 500mA 10V 

75 0.1mA 10V 

100 1.0mA 10V 

100 10mA 10V 
0.4V 1.3V 150mA 

BpF 200MHz 50mA 180ns 600mA A31 R2F 
1.6V 2.6V 500mA 

100 300 150mA 10V 

50 500mA 10V 

60 0.1mA 1V 

80 1.0mA 1V 

100 300 10mA 1V 
0.25V 0.85V 10mA 

4.5pF 250MHz 10mA 300ns 200mA A38 R2A 
0.4V 0.95V 50mA 

60 50mA 1V 

30 100mA 1V 

120 360 2mA 1V 
0.4V 0.95V 50mA 4.5pF 250MHz 10mA 200mA A38 RVZ 

60 50mA 1V 

30 0.1mA 1V 

60 1mA 1V 

10mA 1V 0.4V 0.95V 150mA 
100 

0.75V 1.3V 500mA 
8.5pF 200MHz 20mA 255ns 600mA A31 R2T 

100 300 150mA 2V 

20 500mA 2V 

100 300 50mA 2V 0.25V 50mA BOOmA A31 R93 

hFE VeE (sat) & VsE (sat) @ le Cob IT @le 
Iott le DIE 

MARKING Min. Max. @le & VeE Max. Max. Max. Min. Max. Max. NO. 

100 10mA :~ 0.25V 1.2V 100mA 50MHz 100mA 500mA 893 R2H 
100 100mA 

100 10mA ~~ 0.25V 1.2V 100mA 50MHz 100mA 500mA 893 R2G 
100 100mA 

hFE VeE (sat) & VeE (sat) @ le Cob IT @le Iott/NF 
le DIE 

MARKING Min. Max. @le & VeE Max. Max. Max. Min. Max. NO. 

5K 10mA 5V 
1.5V 100mA 

10K 100mA 5V 
7pF 125MHz 10mA 3d8 300mA 825 R2U 

10K 10mA 5V 
1.5V 100mA 7pF 125MHz 10mA 3d8 300mA 825 R2V 

20K 100mA 5V 

50K 10mA 5V 
1.5V 100mA 

20K 100mA 5V 
100MHz 10mA 2d8 300mA 825 R65 



RDNRI 

SST (U.S. /European SOT-23) I 
Function Part No. Polarity BVcrn (V) le (mA) hFE @Condition h (MHz) Cob (pF) 

BC817-16 NPN 45 800 1t0-250 100mA/ 1V 150 6 

BC817-25 NPN 45 800 160-400 100mA/ 1V 150 6 

BC847A NPN 45 100 110-230 2mA/ 5V 200 3 

BC847B NPN 45 100 200-450 2mA/ 5V 200 3 

BC847C NPN 45 100 450-800 2mA/ 5V 200 3 

BC848A NPN 30 100 110-230 2mA/ 5V 200 3 

BC848B NPN 30 100 200-450 2mA/ 5V 200 3 

BC848C NPN 30 100 420-800 2mA/ 5V 200 3 

BC857A PNP 45 100 110-230 2mA/ 5V 250 4.5 
Pre Amp 

BC857B PNP 45 100 210-480 2mA/ 5V 250 4.5 

BC858A PNP 30 100 110-250 2mA/ 5V 250 4.5 

BC858B PNP 30 100 210-480 2mA/ 5V 250 4.5 

BC858C PNP 30 100 420-800 2mA/ 5V 250 4.5 

BCW29 PNP 32 100 110-260 2mA/ 5V 7 

BCW30 PNP 32 100 210-500 2mA/ 5V 7 

BCW31 NPN 32 100 110-230 2mA/ 5V 4 

BCW32 NPN 32 100 200-450 2mA/ 5V 4 

BCW33 NPN 32 100 420-800 2mA/ 5V 4 

BCW60A NPN 32 200 110-230 2mA/ 5V 125 4.5 

BCW60B NPN 32 200 180-310 2mA/ 5V 125 4.5 

BCW60C NPN 32 200 260-460 2mA/ 5V 125 4.5 I 
BCW60D NPN 32 200 380-630 2mA/ 5V 125 4.5 

Low Noise Amp 
BCW61A PNP 32 200 110-230 2mA/ 5V 180 5 

BCW61B PNP 32 200 180-310 2mA/ 5V 180 5 

BCW61C PNP 32 200 250-460 2mA/ 5V 180 5 

BCW61D PNP 32 200 380-630 2mA/ 5V 180 5 

BCW65A NPN 32 800 100-250 100mA/ 1V 100 12 

BCW65B NPN 32 800 160-400 100mA/ 1V 100 12 

Driver BCW65C NPN 45 800 250-630 100mA/ 1V 100 12 

BCW68F PNP 45 800 100-250 100mA/ 1V 100 18 

BCW68G PNP 45 800 160-400 100mA/ 1V 100 18 

BCW69 PNP 45 100 110-260 2mA/ 5V 7 

BCW70 PNP 45 100 210-500 2mA/ 5V 7 
Low Noise Amp 

BCW71 NPN 45 100 110-230 2mA/ 5V 4 

BCW72 NPN 45 100 200-450 2mA/ 5V 4 

BCX17 PNP 45 500 100-600 100mA/ 1V 

BCX18 PNP 25 500 100-600 100mA/ 1V 
Driver 

100mA/ 1V BCX19 NPN 45 500 100-600 

BCX20 NPN 25 500 100-600 100mA/ 1V 

BCX70G NPN 45 200 110-220 2mA/ 5V 125 4.5 

BCX70H NPN 45 200 180-310 2mA/ 5V 125 4.5 

BCX70J NPN 45 200 250-460 2mA/ 5V 125 4.5 

Low Noise Amp BCX70K NPN 45 200 380-630 2mA/ 5V 125 4.5 

BCX71G PNP 45 200 110-220 2mA/ 5V 180 6 

BCX71H PNP 45 200 140-310 2mA/ 5V 180 6 

BCX71J PNP 45 200 250-460 2mA/ 5V 180 6 

Mix Osc. BFS17 NPN 15 50 20-150 2mA/ 5V 1000 1.5 

TV Tuner BFS20 NPN 20 25 40- 7mA/10V 275 0.8 
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Transistors 
SST 
ePackasing 

Package Packaging type Packaging condition 

SST Taping Embossed reel tape 

SMT Taping Embossed reel taping 

ePackaging specifications 

SST· SMT 

Reel Tape 

4.0±0.1 

Package 

SST 

SMT 

74 

Direction 

Pin 1 side on sprocket hole s~de 
P. 2 s"1de on sprocket hole side 

m h I ~~ Pin 1 side on sprocket o e "de 
Pin 2 side on sprocket hole s1 

Code Package Code 

T117 SST T116 

T147 
t-

SMT T146 -

Code 

T116 
T117 
T146 
T147 

Package 

SST 

SMT 

Quantity /Package 

( s) 

3,000 

3,000 

Size 

A B 

3.15±0.1 2.85±0.1 

3.1 ±0.1 3.2±0.1 

Quantity Unn 
( cs) 

(Unit: mm) 

c 
1.4±0.1 

1.35±0.1 



MPT (ST-89) Types for U. S. A. 
Part No. Function VcEO (V) 

RXT2907A -60 

RXT3906 -40 

BCX53 
Driver 

-80 

RXT2222A 40 

RXT3904 40 

BCX56 80 

RXT-A64 -30 

RXT-A76 Darlington -50 

RXT-A14 Driver 40 

RXT-A28 80 

Note: 1.*Package mounted on ceramic 14X18X0.7mm 

Package MPT (SOT-89) TYPES for U. S. A. 

Dimensions 

Actual size 

Enlarged 
(X3.0) 

ePackaging 
Package 

o 4.s:'.::8:T 
~ 1-i-~6±-o:1-·-1 o r- · 

~-- -_-_----:--~-
Lfl(") - ----- -

c::ici ci 

~~ 
.;. N 

I ----

~ _Q_,_!_t_Q_,JJ 1.-o.w.1j*. o.!J:_u _ 
;;; I~ Ill II 
_: _l,_5±_0.!_ ___ j._ _____ __'.,_1.5±0._I_ 

~_JJ_±o._2_. 

Packaging type 

-
.a 
~ 

Packaging style 

MPT Taping Embossed reel tape 

ePackaging Specifications 

MPT (SOT-89) 

Reel Tape 

__ __J 

I (A) PC (W) h (MHz) 

-0.6 1• 200 

-0.2 1• 250 

-1 1* 100 

0.6 1• 300 

0.2 1* 300 

1 1• 100 

-0.5 1* 125 

-0.5 1• 125 

0.5 1• -

0.5 1• 125 

(Unit: mm) 

(1) Bass 
(2) Collector 
(3) Emitter 

4.0±0.1 

Direction 

Pin 3 side on sprocket hole side 

Fin on sprocket hole side 

I 

[Q 

Code 

T100 

T101 

RD Nm 

I 
Cob (pF) hFE 

8 100~300 

4.5 100~400 

20 40~250 

8 100~300 

4 100~300 

20 40~250 

4 20K~ 

4 20K~ 

5.4 20K~ 

5 10K~ 

I 

Qmntiy /Pockage lix:sl Quantity /Unit (pcs) 

1,000 -

(Unit: mm) 

0.4±0.1 

11 

I 

1.9±0.JJ 
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Transistors 

From very small EM3 type package to high power PSD package (the power dissipation is equivalent to T0-220, Pc=35W) transistors. 

EM3•UMT·SMT 
Three types are available to allow the most suitable package depending on size specifications . 

Package 
Vern (V) 

Pc (mW) (Ta=25'C) 

Application EM3 (1608) UMT (2125) SMT (2916) 
le 

hFE Circuit 
*VcES (mA) EM3 UMT, SMT 

Part No. VeE (V) le (mA) 

-40 -150 - 200 390~820 -6 -1 -
- - 2SA1037AKLN 

-50 -150 - 200 180~560 -6 -1 -
- - 2SA1455K -120 -50 - 200 180~820 -6 -2 -

Low Noise 
40 150 200 390~820 6 1 -

- - 2SC2412KLN 
50 150 - 200 180~560 6 1 -

- - 2SC3722K 120 50 - 200 180~820 6 2 -

2SA1774 2SA1576A 2SA1037AK -50 -150 150 200 120~560 -6 -1 -

- 2SA1579 2SA1514K -120 -50 - 200 180~820 -6 -2 -

Pre Amp 2SC4617 2SC4081 2SC2412K 50 150 150 200 120~560 6 1 -

- 2SC4102 2SC3906K 120 50 - 200 180~820 6 2 -

- 2SC4723 2SC4642K 25 100 - 200 180~560 6 1 -
- 2SA1577 2SA1036K -32 -500 - 200 82~390 -3 -10 -
- - 2SB1051K -32 -1000 - 200 82~390 -3 -100 -

- - 2SB1197K -32 -800 - 200 82~390 -3 -100 -
- - 2SB1198K -80 -500 - 200 82~390 -3 -100 -

Driver 
- 2SC4097 2SC2411K 32 500 - 200 82~390 3 10 -

- 2501949 2S01484K 50 500 - 200 82~390 3 100 -

- - 2S01781K 32 800 - 200 82~390 3 100 -

- - 2S01782K 80 500 - 200 82~390 3 100 -

Low VcE(sat) - - 2S01757K 15 500 - 200 120~560 3 100 -

- - 2SB852K -32* -300 - 200 5k~ -5 -100 Fig.1 
Darlington 

2S01383K 32* - - 300 - 200 5k~ 5 100 Fig.2 

Chroma - - 2SC4061K 300 100 - 200 39~180 10 10 -

High hFE - - 2S02114K 20 500 - 200 560~2700 3 10 -
High VEBO - 2502351 2S02226K 50 150 - 200 560~2700 5 1 -

Darlington transistor internal circuit 

Fig.1 

EM3 • UMT • SMT High frequency type 
Package 

Vern le h Cob 
Application EM3 (1608) UMT (2125) SMT (2916) 

(V) (mA) (MHz) (pF) hFE VcE le 
Part No. (V) (mA) 

tl 
2SA1821 2SA1808 2SA1733K -20 -30 400 0.85 39~180 -10 -1 

FM IF AM RF - 2SC4128 2SC4018K 32 100 230 1.8 56~180 6 2 

2SC4618 2SC4098 2SC2413K 25 50 300 1.3 56~270 6 1 

SW - 2SC4700 2SC4699K 20* 1 200 250 2.0 39~180 5 5 

FM FM RF Mix. Osc. 2SC4649 2SC4099 2SC2059K 20 20 500 1.4 39~180 6 1 

Tuner IF - 2SC4772 2SC4771K 25 50 600 0.95 27~180 10 10 

2SA1885 2SA1886 - -10 -100 650 1.2 180~560 -5 -10 

2SC4997 2SC4998 - 10 100 240 1.4 560~2700 5 10 
RF SW - 2SC4773 2SC4326LK 6 50 800 1.1 120~560 5 5 

- 2SC4774 2SC4713K 6 50 800 1.0 120~560 5 5 

VHF - 2SC4103 2SC3802K 25 30 1100 0.8 39~270 10 4 
UHF 2SC4619 2SC4100 2SC3082K 19 50 1100 1.0 39~270 10 5 

j 
TV Tuner 

2SC4725 2SC4082 2SC3837K 
Mix. Ose. 

18 50 1500 0.9 21~210 10 10 

- 2SC4084 2SC3839K 20 50 2000 0.8 21~210 10 5 

2SC4726 2SC4083 2SC3838K 11 50 3200 0.8 21~210 10 5 

76 Note: %1 VeES 



naNm 

I 
eProduct Designation 
Specify part No., packaging specification code and hFE ranking code. 

Blank unless otherwise required 
I 

~oo~m~rnrn~~otJmm~oo~ 
I I --,--- g 
. I I ~ 

Part No. Packaging specification code hFE Ranking code ~ 
Package EM3 UMT SMT Code hFE Range 

r;:J 

TL T106 T146 
Code 

TR T107 T147 

L 27~56 

M 39~82 
. 

N 56~120 

p 82~180 • 
Q 120~270 I 
R 180~390 

~ s 270~560 

E 390~820 ..... 
"" = u 560~1200 
CL 

"CJ 

v 820~1800 "" = CD 

w 1200~2100 3 

A 1k~ 

B 5k~ 
Page 

c 10k~ 103 

(Unit: mm) Page 
Package EM3 UMT SMT (SC-59/ Japanese SOT-23) 104 

1.6±0.2 
2.0±0.2 2.9±0.2 

~'"'I I'"' ,-1 0.9±0.1 I. I ~g:~ ~ 1.9±0.2 
0.7±0.1 'Cl 

-°-L~' ~~~~~~ IA' --rO_:!! I a.Gs o.ss 
0 2<:g , j. 02 ~±0 I 

'C!J_ru 
2fil I 2fil +----, 

~ 
- 1r l 1(2) ~ ~ Dimensions (I) (2) ~ -J ~ 

~~ ~ 01 0 I ti +I 
~__; I '.'.' :'.: ~ ~ 

(3) 0 _: 

leed h" "me dimec;ioe> . . . L;; I t!J(3) o.1s<::6,ll~ 
11 o.J:'.~~:~s _Q~~~ -~-~~Jl ~ -· ;__t~_ ~±p_ . .QS_ ' 11 Mli'ft tl"1-t51i 

0 J I o.4 ~g:~s 

rn 
Page 

108 

(I) Emitter (I) Emitter 
(I) Emitter (2) Base (2) Base 

(3) Collector (3) Collector 
(2) Base 
( 3) Collector 

Actual - • -size 

Enlarged 
(X3.0) ~ • "' 77 
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Transistors 
EM3•UMT•SMT 
ePackaging 

Package Packaging style 

EM3 Taping 

UMT Taping 

SMT Taping 

ePackaging Specifications 

EM3 UMT SMT 

Reel 

Packaging style Direction 

Pin 1 side on sprocket hole side 
Embossed reel tape 

Pin 2 side on sprocket hole side 

Pin 1 side on sprocket hole side 
Embossed reel tape 

Pin 2 side on sprocket hole side 

Pin 1 side on sprocket hole side 
Embossed reel tape 

Pin 2 side on sprocket hole side 

Tape 

4.0±0. I 

4.0±0.1 

1 
Package Code Package Code 

EM3 TR EM3 TL 

UMT T107 UMT T106 

SMT T147 SMT T146 

eMOSFET 
Package 

Application MPT CPT F5 PSD Voss (V) lo (A) Po (W) 
Part No. 

- 2SK1973 - 60 2 10 

- 2SK2094 - 60 2 10 

Switching 2SK2103 - - 30 2 2* 

- - 1'2SK2041 60 10 35 

- - 1'2SK2042 450 5 35 

Code 
Quantity/ package Quantity /Unit 

(pcs) (pcs) 

TL 
3,000 -

TR 
T106 

3,000 -
T107 

T146 
3,000 -

T147 

(Unit: mm) 

0.3±0. I r 
Ll 

Package 
A 

Size 

B c 
EM3 1.8±0.1 1.8±0.1 0.9±0.2 

UMT 2.2±0.1 2.4±0.1 1.15±0.1 

SMT 3.1±0.1 3.2±0.1 1.35±0.1 

VGs (th) (V) 
Vos (V) lo (mA) 

2.0~4.0 

1.0~2.5 10 1 

1.0~2.5 10 1 

1.0~2.5 10 1 

2.0~4.0 10 1 



RD Nm 

MPT • CPT F5 • PSD I 
Application 

Package 
1--M-PT ____ C_PT_F~5-~--PS-0----jVcEo (V) 

1-------+------+-------<*VcES**VcER 
Part No. 

le 
(A) 

le Max. 
(A) MPT (Ta~25'C) ~~ (Tc~25'C) 

Pc (W) 

VcE (V) le (mA) 

2581132 -32 -1 - 2* - 82-390 -3 -100 

Circuit 

rIJJJ!IJ 25A1900 -50 -1 -2 2* - 82-390 -3 -500 

2581184 -50 -3 - - 15 82-390 -3 -500 

2581188 2581182 -32 -2 - 2* 10 82-390 -3 -500 

2581189 -80 -0.7 - 2* - 82-390 -3 -100 

2581260 2581181 -80 -1 - 2* 10 82-390 -3 -100 

2581275 -160 -1.5 - - 10 56-270 -5 -100 

2581516 -80 -3 - - 10 56-270 -2 -400 

2581535 -100 -6 - - 10 56-270 -1 -550 
Driver 

2SC4132 - - 120 2 - 2* - 56-390 5 100 

2501664 - - 32 1 - 2* - 82-390 3 100 
_ _1:---,-----t------t------t------j----r----r-----,--,--t----t---~ ----- --
rl.m 25C5053 - - 50 1 2 2* - 82-390 3 500 

2501766 - 32 2 - 2* 10 82-390 3 500 

2501767 - - 80 0.7 - 2* - 82-390 3 100 

2501898 2501733 - 80 1 - 2* 10 82-390 3 500 

2502211 2501918 - 160 1.5 - 2* 10 56-270 5 100 

2501760 

2501758 

50 3 - - 15 82-390 3 500 

I 
1--------1,__2_5_0_2_1_6_1_-+--------+--------1--3-1_±_4_-+----2--11---3--+-_2_*--+-----+_5_6_-_2_7_0--1,__ __ 3_-+-_5_0_0_-+-------1!111111 

25A1797 - - -50 -2 -5 2* - 82-270 -2 -500 

1'r25A1870 -60 -12 - - 35 60-320 -2 -2000 

2581424 -20 -3 -5 2* - 82-390 -2 -100 

• 2581561 -60 -2 -5 2* - 82-270 -2 -500 

Low VcE(sat) 25C4672 50 2 5 2* - 82-270 2 500 

1'r25C4939 oo 12 - - ~ oo-~o 2 ~oo 

25C5103 60 5 10 - 10 82-270 2 1000 
1-------1------+------+----1-----+-----+----+----+-----+-----+-----+------1 Page 

2502150 - - 20 3 5 2* - 120-560 2 100 - 103 
- 2502391 - - 60 2 5 2* - 82-270 2 500 

Strabo Flash 

Low VcE(sat) 

1------~--~1-2_5A_18_3_4_-+--------+----2_0_1-_-_1_0_1-_-_15_+------+--10_-+1_2_0_-_5_60---l----2_1---5_0_0_1-_-_4 !111111 
2581308 - - -20 -3 -5 2* - 82-390 -2 -500 - [i~iii' 

l--2-5_8_1_3_86--t--2-5_8_1_4_1_2_-+---_---+-_-20--1---_-5-1---_-1-o--t--2-*--+--1-o--+-8-2---39-0-1---_-2--+--_-5-0-0--+---_---1 ~ .. ~ 

1----_---+-2-5_c_5_00_1_-+---_---+--20--1---1-o-1----1-5--1--_--+--1-o--+-12_0 ___ 55-o-1----2--+--5-o_o_-+---_---1 ~i'.~ 

i-------+------+------+----+-----+-----+----+----+-----+-----+-----+------1 ~a! 
1-2_5_0_1_9_6_3_-+---------1--------+--20_-+-___ 3_1---5--1 __ 2_*--+-----+_12_0_-_56_0_,__ __ 2_-+-_5_0_0_-+-__ - _ _, ~~:· 

1-------1--2_5_0_2_0_9_8_-1-_2_5_0_2_1_1_8_-+-------+--20_-1-___ 5_1--__ 1_0--1 __ 2_*_-+ __ 1_0_-+_12_0_-_56_0_1--__ 2_-+-_5_0_0_-+-------1 ;f-i 

High hFE 

Darlington 

High Voltage 
SW 

2581427 - - -20 -2 -3 2* - 210-1200 -6 -500 

2502153 - - 25 2 3 2* - 390-2700 6 500 - Page 

2502318 - 60 3 4.5 - 15 390-1800 4 500 - 107 
2581183 - -40** -2 - - 10 1k-200k -3 -500 Fig.1 -

f--~~~+---~~~-+-~~~-+-~~-1--~~-1-~~-+-~~+---~~+---~~-1-~~-+-~~-+--~----1~ 
2581316 - -100 -2 - - 10 1k-10k -2 -1000 Fig.3 !!i, 
2581474 - -80 -4 - - 10 1k-10k -3 -2000 Fig.2 3: 

2501759 - 40** 2 - - 10 1k-200k 3 500 Fig.5 ;£. 
2501834 - - 60* 1 - 2* - 2k- 3 500 Fig.4 .2ij' 

1--2_5_0_2_1_9_5_-1-_2_5_0_1_9_8_0_-+-------+--1~00~-1----2-1-------1--2_*_-+ __ 1_0_-+_1k_-_1o_k_1--__ 2_-+-_1_00_0_-+-_F_ig_.6_~ Page 

2502170 - - 90~~g 2 3 2* - 1k-10k 2 1000 Fig.7 111 
2502212 2502143 - 60±10 2 - 2* 10 1k-10k 2 1000 Fig.7 

25A1759 - - -400 -0.1 -0.2 2* - 56-270 -10 -10 

25A1812 25A1727 - -400 -0.5 -1 2* 10 56-270 -5 -50 

25A1862 - -400 -2 -4 - 10 56-180 -5 -100 

25A1807 - -600 -1 -2 - 10 56-180 -5 -100 

25C4505 400 0.1 - 2* - 56-270 10 10 

1'r25C4937 400 2 - - 35 16-50 5 0.1 

1'r2SC4938 400 5 - - 35 16-50 5 3 

Notes : 1. 1:? Under development 2. * F5 denotes surface mount version of CPT (SC-64) 3. *Package mounted on ceramic 40X40X0.7mm 

Darlington transistor internal circuit 

u m ® ~ u ® iib 
Fig.1 Fig.2 Fig.3 Fig.4 Fig.5 Fig.6 Fig.7 79 
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Transistors 

MPT • CPT F5 • PSD 

eProduct Designation 
Specify part No., packaging specification code and hFE ranking code. 

Package MPT CPT F5 PSD 

T101 TL TL 
Code 

T100 TR TR 

Packaging specification code 

Package MPT (SOT-89) 

Dimensions 

Actual 
size 

External 
dimensions 
(X1.0) 

Part No. 

1.5 ~ri:~ 

-

~ ., 
I I 0.4 -o.os 

(I) Base 
(2) Collector 
(3) Emitter 

Blank unless otherwise required 

CPT F5 (D PAK) 

~ 
(I) (2) (3) 

II 

(I) Base 
(2) Collector 
(3) Emitter 

hFE Ranking code 
Code hFE Range 

L 27-56 

M 39-82 

N 56-120 

p 82-180 

Q 120-270 

R 180-390 

s 270-560 

E 390-820 

u 560-1200 

v 820-1800 

w 1200-2700 

A 1k-

B Sk-

c 10k-

(Unit: mm) 

PSD (02 PAK) 

10. I ±0.3 4.5±0.2 

F1f 
j o~o.3 

N 

'" i 0.4 

1.3 

(I) Base 
(I) (2) (3) (2) Collector 

(3) Emitter 

• 



ePackaging 
Package Packaging type Packaging style 

MPT Taping Embossed reel tape 

CPT FS 
Taping Embossed reel tape 

Bulk Polyethylene bag 

PSD 
Taping Embossed reel tape 

Bulk Polyethylene bag 

ePackaging Specifications 

Reel 

MPT (SOT-89) 

t 
CPT FS (D PAK) 

PSD (02 PAK) 

2±0.5 

If-:'" 
+I 

2±0.5 r----:-, 
rt 24.4 n 

111 ___ _ 

+ I 
0 

... 

Tape 

Direction 

Pin 3 side on sprocket hole side 

Fin on sprocket hole side 

Fin on sprocket hole side 

Pin 3 side on sprocket hole side 
-

Fin on sprocket hole side 

Pin 3 side on sprocket hole side 

-

4.0±0.1 

i 10.5±0.2 

~--~--

Code 

T100 

T101 

TL 

TR 
-

TL 

TR 

-

RBNnl 

lluanttty/Pad<age lix:sl Oimttty /Unit lix:s I 

1,000 -

2,500 -

2,000 200 

1,000 -

500 100 

(Unit: mm) 

0.4±0.1 

I/ -

I 

~ 

2. 7±0.2 

0.4±0.1 

ir-

5.0±0.1 
C-----J 

I 

I 

Page 

107 

[ 
Page 

111 

81 
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Transistors 

UM5 and UM6 packages contain two transistors in one small surface mount package. 

UMS • FMT ( 5 pin type including 2 circuits) 

UM5 

Equivalent circuit 

TOP VIEW 

FMT 

~'" 

Application 

Pre Amp 

Pre Amp 

Pre Amp 

TV Tuner 
Mix. Osc. 

Pre Amp 

TV Tuner 
Mix. Osc. 

Package 

UM5 FMT Equivalent product 

Part No. 

UMS1 FMS1A 2SA1037AKX2 

- FMS3 2SA1514KX2 

UMS2 FMS2A 2SA 1037 AK x 2 

- FMS4 2SA1514Kx2 

UMW1 FMW1 2SC2412KX2 

- FMW3 2SC3906K x 2 

UMW5 FMW5 2SC2412X2 

UMW8 FMW8 2SC3838K x 2 

UMW10 FMW10 2SC3837KX2 

UMW2 FMW2 2SC2412KX2 

- FMW4 2SC3906K x 2 

UMW9 FMW9 2SC3838K x 2 

UMW11 FMW11 2SC3837KX2 

-UMW13 FMW13 2SC3839KX2 

TV Tuner 

Mix. Osc. 

UMW6 FMW6 2SC3837K x 2 

UMW7 FMW7 2SC3838K x 2 

UMW12 FMW12 2SC2412Kx2 

2SA1037AK 

Pin I 2SC2412K 

Vceo 
(V) 

-40 

-120 

-40 

-120 

40 

120 

40 

11 

18 

40 

120 

11 

18 

20 

18 

11 

40 

-50 

40 

-120 

le 

(mA) 

-100 

-50 

-100 

-50 

100 

50 

100 

50 

50 

100 

50 

50 

50 

50 

50 

50 

100 

-100 

100 

-50 

120~ 

180~ 

120~ 

180~ 

120~ 

180~ 

250~ 

27~ 

27~ 

120~ 

180~ 

21~ 

27~ 

27~ 

21~ 

27~ 

120~ 

120~ 

VcE (V) le (mA) 

-6 -1 

-6 -2 

-6 -1 

-6 -2 

6 

6 2 

6 

10 5 

10 10 

6 

6 2 

10 5 

10 10 

10 5 

10 10 

10 5 

6 

-6 -1 

6 

-6 -2 ~ 2SA1514K 

P;n '-

Single End , ------+_F_M_v_5_r-------+------+------+--1-8_0_~---+-----+-----< ~ 2SC3906K 120 50 6 2 

2SA1036K -32 -500 120~ -3 -10 
- FMV6 

2SC2411K 32 500 120~ 3 10 

~~'"' 
2SA1037AK -6 -40 -100 -1 

Inverter 
UMV3 FMV3A 1--------+------+------o 120~ 

Driver 
2SC2412K 40 6 100 

Inverter 

Driver 

Pre Amp 

Pre Amp 

UMV4 

UML1 

UML2 

2SA1037AK -40 -100 -6 -1 

FMV4Al--------l-------l--------1 120~ 

2SC2412K 40 100 6 

2SA1037AK -40 -100 120~ -6 -1 

DAN212K Diode characteristics VR=80V, lo= 1 OOmA, Cr3.5pF, trr=4.0ns 

2SC2412K 40 100 120~ 6 

DAN212K Diode characteristics VR=80V, lo=1 OOmA, CT=3.5pF, trr=4.0ns 



eProduct Designation 
Specify part No., packaging specification code and hFE ranking code. 

Blank unless otherwise required 

I 

[]~~DJ 00 [!IIJ@J[!J D 
I I =r-
. I I 

Part No. Packaging specification code hFE Ranking code 
Package UM5 FMT No classification in hFE ranks. I 

TL T148 
Code 

TR T149 

Package UMS FMT (SOT-25) 

dimensions 

l~~~.t;L______ o.~9:~, (3ro(I)- -1 ' -~!ti 0----0.1 
I N 1-

I. I ~6:~ 

rMOI 

~ (4 fl~_·,_; -~ 
Jl?~~~~ 0.!5±~~ 

Each lead has same dimensions 0 

--i 
11 03 +0.1 o.1s+?·~-ll~' 
.. '-0.05 -~'f1 

Actual size 

• 

ePackaging 

Package Packaging type 

UM5 taping 

FMT Taping 

ePackaging Specifications 

UMS FMT 

Reel 

Enlarged 
(X3.0) 

• 
Packaging style 

Embossed reel tape 

Embossed reel tape 

Tape 

Pin I 

Package 

UM5 

FMT 

Code 

TL 

T149 

Each lead has same dimensions :J 

Actual size Enlarged 
(X3.0) 

-
Quantity /Package 

Code 
(pcs) 

Direction 

TL 

TR 
3,000 

Pin 2 side on sprocket hole side 

Pin 3 side on sprocket hole side 

T148 

T149 
3,000 

Pin 3 side on sprocket hole side 

Pin 2 side on sprocket hole side 

~I 0.3±0.1 

r 
~1 

!I ~ 
Package Code 

Package 
Size 

A B 

UM5 TR UM5 2.2±0.1 2.4±0.1 

FMT T148 FMT 3.1 ±0.1 3.2±0.1 

ftDNm 

(Unit: mm) 

Quantity /Unit 
(pcs) 

(Unit: mm) 

c 
1.15±0.1 

1.35±0.1 

I 

I 
..... ... 
:::I 
CL 

= ... s: 
3 

1~; 
ii!. a.a.= c== ;::;· 
~;;. 

9-~· 

Page 

105 
.,, ... 
~ 

== ... 
~ 
Si" = 

Page 

110 
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Transistors 

UM6 and IMO packages contain two independent transistors in one small surface mount package. 

UM6 • IMO ( 6 pin type including independent 2 circuits) 
Equivalent circuit Package 

Equivalent VcEO le 
TOP VIEW Application UM6 11110 

(V) (mA) hFE 
VcE (V) le (mA) 

UM6 IMD Part No. 
product 

Pin I m ~ UMT1 IMT1A 2SA1037AKX2 -40 -100 120- -6 -1 

Pre Amp 

- IMT5A 2SA1037AKX2 -25 -100 390- -6 -1 

Pin r m ~ Pre Amp UMT2 IMT2A 2SA1037AKX2 -40 -100 120- -6 -1 

Pin I m ~ UMT3 IMT3A 2SA1037AKX2 -40 -100 120- -6 -1 

Pre Amp 

- IMT4 2SA1514KX2 -120 -50 180- -6 -2 

Pin I UMX1 IMX1 2SC2412KX2 40 100 120- 6 1 m ~ Pre Amp - IMX7 2SC2411KX2 32 500 82-390 3 100 

- IMX9 2SD2114KX2 20 500 560-2700 3 10 

Pin I 

~ mL 
UMX2 IMX2 2SC2412KX2 40 100 120- 6 1 

Pre Amp 

UMX6 IMX6 2SC2413KX2 25 50 56- 6 1 

UMX3 IMX3 2SC2412KX2 40 100 120- 6 1 
Pin I Pre Amp 

mi Wl 
- IMX8 2SC3906KX2 120 50 180- 6 2 

TV Tuner UMX4 IMX4 2SC3837KX2 18 50 56-180 10 10 

Mix. Osc. UMX5 IMX5 2SC3838KX2 11 50 56-180 10 5 

Switching UMX11 IMX11 2SC2059KX2 20 20 39-180 6 1 

Pin I m ~" 
2SA1037AK -40 -100 120- -6 -1 

Pre Amp UMZ1 IMZ1A 

2SC2412K 40 100 120- 6 1 

Pin I m ~ 2SA1037AK -40 -100 120- -6 -1 

Pre Amp UMZ2 IMZ2A 

2SC2412K 40 100 120- 6 1 

Pin I m ~ 2SA1037AK -25 -100 390- -6 -1 

Pre Amp - IMZ3A 

2SD2226K 50 100 820-2700 5 1 

84 



eProduct Designation 
Specify part No., packaging specification code and hFE ranking code. 

I No classification in hFE ranks. 

hFE Ranking code 

I 

CQJ~ITID DO CTJ~ D 
I ~~I 

Part No. Blank unless otherwise required Packaging specifications code 
Package UM6 IMO 

TL T108 

Code TR T109 

TN T110 

Package UM6 IMO (SOT-36) 

Dimensions 

2.0±0.2 

~ 0.9±0.1 

"t$u. ~ 
11~)2:':Z6s N 015±00511~ 

Each lead has same dimensions 

r ~~;~o~ 1 ~~;~::0,~-1 0.1 
1Jt41Jlli5!_ill(Gl_N-, 11 i -

l J ~J ~ 
1foil:ifol@!L____, ~ 
I ID.3:':Z6s o 15:':g 6,ll 7 

Each lead has same dimensions : 

Actual size Enlarged ( x 3.0) Actual size 

• • -
ePackaging 

Package Packaging type Packaging style Direction 

UM6 Taping Embossed reel tape Pin 1 mark side opposite of sprocket hole side 

Non-directional 

Pin 1 mark side opposite of sprocket hole side 

IMO Taping Embossed reel tape Pin 1 side on sprocket hole side 

Non-directional 

ePackaging Specifications 

UM6 IMO 

Reel Tape 

Package 
A 

Size 

B 

2.0 UM6 2.2±0.1 2.4±0.1 

rr 4.0±0.1 

'"'""l I~ 
IMO 3.1±0.1 3.2±0.1 

T1 ~1.s~i·1 +I 

~--

~~ 
,~ 

-

{)v0 
r ~&_--:fi--B- i_ 

~o 
y '+-' ~ \ ~ 

~ 
Pm I (IMD) 

~:~~g- N ~ 
N 

; -- --- - 18~~ __ ; ~ .; ... 
J~ 

£'".I (UM6)_-J- );_ l l 1 
_IL L 

ftDNm 

(Unit: mm) 

(Unit: mm) 

c 
1.15±0.1 

1.35±0.1 

0.3±0.1 

I 

j 
1 ~lo I (IMD)l ~ 

(Non-directional) 

Package Code Package Code Package Code 

UM6 TL UM6 TR UM6 TN 

IMO T109 IMO T108 IMO T110 

I 

,_ 

r­m 
::s =-
= m = CD 

3 

Page 

106 

Page 

110 
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Digital Transistors 

Transistors With built-in resistors. 
Available in various packages with a variety of built-in resistors to meet a wide range of needs. 

eProduct Designation 

DTA123E D A 
Part No. T Suffix A (Except EM3) 

Package code 

EM3 of 1 OOmA version has no suffix 0 A 0 • 

OTA 123E of UMT package should be denoted as OTA 123EUA. 
See tabe right for package code. 

EM3 • UMT • SST • SMT 
e 1 OOmA Specifications 

PNP Type J_ NPN Type 
Fig.1 Fig.2 

Part No. 
DTA123EDA DTC123EDA 

DTA143EDA DTC143EOA 

DTA114EOA DTC114EDA 

DTA124EOA DTC124EOA 

DTA144EDA DTC144EOA 

DTA115EOA DTC115EOA 

DTA113ZDA DTC113ZOA 

DTA123YOA DTC123YDA 

DTA143YOA DTC143YOA 

DTA123JDA DTC123JDA 

DTA143XOA DTC143XOA 

DTA143ZDA DTC143ZOA 

DTA114WOA DTC114WDA 

DTA114YDA DTC114YOA 

DTA124XOA DTC124XDA 

*DTA115UD *DTC115UD 

DTA144VDA DTC144VDA 

DTA144WOA DTC144WDA 

DTA1D3RDA DTC1D3ROA 

D : Package code 

PNP Type NPN Type 

Resistance value 
R1 R2 EM3"' 

(kO) (kO) Pd=150mW 
2.2 2.2 0 
4.7 4.7 0 

10 10 0 
22 22 0 
47 47 0 

100 .100 -
1.0 10 0 
2.2 10 0 
4.7 22 -
2.2 47 0 
4.7 10 0 
4.7 47 0 

10 4.7 0 
10 47 0 
22 47 0 

100 10 -
47 10 -
47 22 0 

2.7 1.0 -
E 

Resistance value 

Package 
UMT"' SST 

Pd=200mW 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
u c 

Package 
Fig.3 Fig.4 R1 EM3"' UMT"' SST SMT 

Part No. (kO) Pd=150mW Pd=200mW 
DTA143TDA DTC143TDA 4.7 0 0 0 0 
DTA114TOA DTC114TOA 10 0 0 0 0 
DTA124TOA DTC124TOA 22 0 0 0 0 
DTA144TOA DTC144TOA 47 0 0 0 0 
DTA115TOA DTC115TOA 100 - 0 0 0 

*DTA125TD *DTC125TD 200 - 0 0 0 
DTA113TOA - 1.0 0 0 0 0 

D : Package code E u c K 

PNP Type NPN Type B-E Resistance Package 
Fig.5 Fig.6 R2 EM3"' UMTT SST 

Part No. (kO) Pd=150mW Pd=200mW 
DTA114GOA DTC114GDA 10 0 0 0 
DTA124GDA DTC124GDA 22 0 0 0 
DTA144GDA DTC144GDA 47 0 0 0 
DTA115GDA DTC115GOA 100 - 0 0 

D : Package code E u c 
Notes : 1. ilEWith recommended land pettem laid out. 

2. Specification codes for PNP and NPN are omitted . 
3. * Not for EM3. 
4. EM3 has no suffix ' A '. 

eLow ON output type 
PNP Type j NPN Type Resistance value Package 

Fig.1 EM3"' UMT"' I SST I - R1 R2 
Part No. (kO) (kO) Pd=150mW Pd=200mW 

DTA214YD I - 10 47 - 0 I 0 I 
D : Package code - u l c l 

86 Notes : 1. llEWrth recommended land pettem laid out. 
2. Specttiaction codes for PNP and NPN are omitted . 

Package code 
J':ackaae 

EM3 
UMT 
SST 
SMT 
MPI 

Vee lo SMT (V) (mA) G1 

0 50 100 20-

0 50 100 20-

0 50 50 30-

6 50 30 56-

0 50 30 68-

0 50 20 82-

0 50 100 33-

0 50 100 33-

0 50 100 56-

0 50 100 80-

0 50 100 30-

0 50 100 80-

0 50 100 24-

0 50 70 68-

0 50 50 68-

0 50 20 27-

0 50 70 33-

0 50 30 56-

0 50 30 20-

K 

VcEo le 
hFE 

(V) (mA) Min. Typ. Max. 

50 100 100 250 600 

50 100 100 250 600 

50 100 100 250 600 

50 100 100 250 600 

50 100 100 250 600 

50 100 100 250 600 

50 100 100 250 600 

VcEO le SMT (V) (mA) Min. 

0 50 100 30 

0 50 100 56 

0 50 100 68 

0 50 100 82 

K 

SMT 
Vee lo 

G1 Vo lo (V) (mA) 
(V) (mA) 

0 30 70 68 5 5 

K 

::Ode 
E 
u 
c 
K 

_e_ 

Vo lo 
(V) (mA) 

5 20 

5 10 

5 5 

5 5 

5 5 

5 5 

5 5 

5 10 

5 5 

5 10 

5 10 

5 10 

5 10 

5 5 

5 5 

5 5 

5 5 

5 5 
5 30 

VcE le 
(V) (mA) 
5 1 

5 1 

5 1 

5 1 

5 1 

5 1 

5 1 

hFE 
VcE le 
(V) (mA) 

5 5 

5 5 

5 5 

5 5 

Vo (on) (V) 

lo 11 
(mA) (mA) 

0.3 50 2.5 



SMT • MPT • SST 
esoOmA Specifications 

PNP Type 

Fig.1 

Part No. 

DTB113ED 

DTB123ED 

DTB143EO 

DTB114ED 

DTB122JD 

DTB113ZO 

DTB123VD 

DTB133HD 

PNP Type 

Fig.3 

Part No. 

DTB123TD 

DTB143TD 

DTB163TD 

DTB114TD 

NPN Type 

Fig.2 

DTD113ED 

DTD123ED 

DTD143ED 

DTD114ED 

DTD122JD 

DTD113ZD 

DTD123VO 

DTD133HD 

NPN Type 

Fig.4 

DTD123TD 

DTD143TD 

DTD163TD 

DTD114TO 

Resistance value 

R1 R2 
(kfl) (k!.1) 

1.0 1.0 

2.2 2.2 

4.7 4.7 

10 10 

0.22 4.7 

1.0 10 

2.2 10 

3.3 10 

Resistance valt.e 
VcEO 

R, 
(V) 

(k!.1) 

2.2 40 

4.7 40 

6.8 40 

10 40 

BE Resistance 

RD Nm 

I 
le Max.* Vee 

G1 Package 
(V) (mA) Vo lo 

(V) (mA) 

50 500 33~ 5 50 

50 500 39~ 5 50 

50 500 47~ 5 50 

50 500 56~ 5 50 SMT 

50 500 47~ 5 50 SST 

50 500 56~ 5 50 

50 500 56~ 5 50 

50 500 56~ 5 50 

hFE 
le 

Packa(le 
(rnA) VcE le 

Min. Typ. Max. 
(V) (mA) 

500 100 250 600 5 50 

500 100 250 600 5 50 SMT 

500 100 250 600 5 50 SST 

500 100 250 600 5 50 I 
PNP Type NPN Type hFE 

~ Fig.5 Fig.6 VcEO le 

l Package R2 VcE le 
Part No. 

DTB114GD DTD114GD 

Notes: 1. *Characteristics of component transistors . 
2. Specification codes for PNP and NPN are omitted . 

eFor Muting 
PNP Type NPN Type 

- Fig.2 

Part No. 

- DTC363ED 

PNP Type NPN Type 

- Fig.4 

Part No. 

- DTC323TD 

- DTC343TD 

- DTC363TD 

- DTC314TD 

Note : *Characteristics of component transistors . 

eFor Semipower 
Fig.7 Resistance value 

Part No. 

DTDM12ZP 

F1g.8 

Part No. 

DTDG14GP 

R, (!.1) 

100 

BE Resistance 
R2 (k!.1) 

10 

Note : *Characteristics of component transistors . 

Equivalent circuit 

I R2 

l 
(k!.1) 

1 

VcEO 
(V) 

60±10 

(k!.1) 

10 

Resistance value 

R, 
(kfl) 

6.8 

Resistance valoo 

R, 
(kfl) 

2.2 

4.7 

6.8 

10 

Vee 
(V) 

30 

R2 
(kfl) 

6.8 

VcEO 
(V) 

15 

15 

15 

15 

le 
(A) 

ru:=""' N~OUT IN (Collector) (B~se) (Collector) (Base 

2 R, 

GNO(+) GNO 
Fig.1 (Emitter) 

8 LCollector ose 

R, 

Emitter 
Fig.5 

General designa~tion 
IN OUT 

GNO(+) 

DTA • DTB Series 

Fig.2 (Emitter) 

Base :cL Collector 

R, 

Fig.6 Emitter 

IN~OUT 

lGND 

DTC • DTD Series 

(V) (mA) Min. 
(V) (mA) r-

50 500 56 l 5 100 SMT ·SST 
.., 
= CL 

= .., 
= ~ = 

le Ron 
Vee 

Max.* G1 l I (!.1) Package 
(V) Vo lo Page 

(mA) (V) (mA) Typ. 103 
20 600 70~ I 5 I 50 1.0 SMT ·SST 

~ 
hFE Ron i~i 

le (!.1) Package a.•! 
(mA) VcE le 

Min. Typ. Max. (V) (mA) Typ. i:i=-
600 100 250 600 5 50 0.65 ~a.~ 

600 100 250 600 5 50 0.95 SMT 
fr.=-:· 
;;-~g-

600 100 250 600 5 50 1.25 SST 
if!.g· 

600 100 250 600 5 50 1.5 
Page 

104 

~ 
le Pd* 

.., 
G1 Package ;:i. 

(A) (W) l Vo (V) l lo (A) 3: 
3 1.5 68~ I 2 I 0.5 MPT 

.., ... ::;· 
co 

Pd* 
(W) 

~-----~------1Package Page 
VcE (V) le (A) l 04 

1.5 300~ 2 0.5 MPT 

Base~Collector 

Emitter 

Bose~Collector 

Emitter 

Fig.3 Fig.4 

"":n:=o-r:ct[~ (Collector) 

IN 
Base (Base 

2 2 

Fig. 7 G~;itter ) Fig.8 Emitter 

87 
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Digital Transistors 

eProduct Designation 
Specify part No., package specification code and hFE ranking code. 

Part No. Blank unless otherwise required 
. I ~ . 

@JITJ~W~~[fil(fil@ 00 gJW,~[!J 
Package code 

UMT SST 

u c 

Package EM3 

Dimensions 

Actual 
size 

Enlarged 
(X3.0) 

Package code E 

1.6±0.2 ml.0±0.1 

+O I +0.1 
0.2-o.os 0.2_o os 

111 I 111 
(~) 2) -

-~I 
(3) -o 

110.3 ~g:6s 

0.7±0.1 

~±0.1 

~~ 
'.'.: ~ (I) Emitter 

+ 11 ~ (2) Base 
O. ILO.os ;; (3) Collector 

Package SMT (SC-59/ Japanese SOT-23) 

Package code K 

2.9±0.2 

Dimensions 

Actual • size 

Enlarged fA (X3.0) 

SMT MPT 

K p 

UMT 

Package code U 

2.0±0.2 

(I) Emitter 
(2) Base 
(3) Collector 

• 

Packaging specification code 
Package EM3 UMT SST SMT MPT 

TL T106 T116 T146 T100 
Code 

TR T107 T117 T147 T101 

(Unit: mm) 

SST (U. S. /European SOT-23) 

(I) Emitter 
(2) Base 
(3) Collector 

MPT (SOT-89) 

Package code P 

Package code C 

2.9±0.2 

-

* 

-
(I) Emitter 
(2) Base 
(3) Collector 

(I) Base 
(2) Collector 
(3) Emitter 



ePackaging 

Package Packaging type Packaging style 

EM3 Taping Embossed reel tape 

UMT Taping Embossed reel tape 

SST Taping Embossed reel tape 

SMT Taping Embossed reel tape 

MPT Taping Embossed reel tape 

ePackaging Specifications 

Reel Tape 

EM3 • UMT • SST • SMT 

l 
Package 

EM3 

Direction 

Pin 1 side on sprocket hole side 
Pin 2 side on sprocket hole s~de 
Pin 1 side on sprocket hole s~de 
Pin 2 side on sprocket hole side 
Pin 1 side on sprocket hole side 
Pin 2 side on sprocket hole side 
Pin 1 side on sprocket hole side 
Pin 2 side on sprocket hole s~de 
Pin 3 side on sprocket_ hole side 
Fin on sprocket hole side 

Code 
TR I Package Code 

EM3 TL 

Code 

TL 
TR 

T106 
T107 
T116 
T117 
T146 
T147 
T100 
T101 

Package 

Quantity /Package 

( cs) 

3,000 

3,000 

3,000 

3,000 

1,000 

Size 

ftDNm 

Quantity /Unit 

( cs) 

(Unit: mm) 

0.3±0. I ]-

Ll 
c 

I 

S! 
CCI 

§! 

I 

UMT T107 
SST T117 

SMT T147 

UMT T106 
SST T116 

SMT T146 

A 1.8~0.1 0.9±0.2 !;-!i:ii' EM3 1.8±0.1 a"'"~ 
2.2±0.1 2.4±0.1 1.15±0.1 !i=- ... 

UMT 3.15±0.1 2.85±0.1 1.4±0.1 iii: 
SST 3.1 ±0.1 3.2±0.1 1.35±0.1 !l.a!i!' L-__J_~~==SMT =====10!!1~-~;~ 

~-~· 
MPT (SOT-89) 

2±0.5 

rr.-.,,-. 
0.4±0.1 ¢1.s::g· 1 

~ r ~~ 
--1 

~ 
0 

Page 00 ti uvo o! 

ti ~I 110 

~11 

~ 

I 
I':· 

I 1 ~ ~ 

~ 
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Digital Transistors 

Two transistors with built-in resistors (digital transistors) are packed into UM5 and FMT type packages. 
Being wired internally they require minimum space. 

UM5 • FMT ( 5 pin type including 2 circuits) 
eeuilt-in 2 resistors 

Equivalent circuit Package 

TOP VIEW Application UM5 FMT 
UM5 FMT Part No. 

UMA1 FMA1A 

UMA2 FMA2A 
Pin I 

w UMA5 FMASA 

~ 
UMA7 FMA7A 

UMAS FMASA 

UMA9 FMA9A 

UMA10 FMA10A! 

UMA11 FMA11Ai 

Pin I 
UMG1 FMG1A 

w Inverter 
IJMG2 FMG2A 

~" 
Driver 

UMG5 FMGSA 

UMGS FMGSA 

UMG9 FMG9A 

UMG10 -
UMG11 FMG11~ 

Pin I w ~ - FMJ1A 

UMC2 FMC2A 

Pin I 

~ 
UMC3 FMC3A 

~ Switching 
UMC4 FMC4A Circuit 

UMC5 FMCSA 

- FMC6A 

eeuilt-in 1 resistor 
Equivalent circuit Package 

TOP VIEW Application UM5 FMT 
UM5 FMT Part No. w n UMA3 FMA3A 

UMA4 FMA4A 

UMA6 FMA6A w n UMG3 FMG3A 

Inverter 
UMG4 FMG4A 

Driver UMG6 FMG6A 

Pin l 

~ ~ UMG7 FMG7A 

Pin I w ~ Switching 
UMC1 FMC1A 

Circuit 

Pin I 

~ ~' 
Pre Amp 

FMQ1A -
(6dB Amp) 

Equivalent 
product 

DTA124EKX2 

DTA144EKX2 

DTA123JKX2 

DTA143XKX2 

DTA114YKX2 

DTA114EKX2 

DTA113ZKX2 

DTA143ZKX2 

DTC124EKX2 

DTC144EKX2 

DTC114YKX2 

DTC143ZKX2 

DTC114EKX2 

DTC113ZKX2 

DTC123JKX2 

DTA144EK 

DA119 

DTA124EK 
DTC124EK 

DTA114EK 
DTC114EK 

DTA114YK 
DTC144EK 

DTA143XK 
DTC144EK 

DTA115EK 
DTC115EK 

Equivalent 
product 

DTA143TKX2 

DTA114TKX2 

DTA144TKX2 

DTC143TKX2 

DTC114TKX2 

DTC144TKX2 

DTC114TKX2 

DTA143TK 

DTC143TK 

2SA1037AK 

2SC2412K 

Resistance value 
Vee lo 

G1 
R1 (kO) R2 (kO) (V) (mA) Vo (V) 

22 22 -50 -30 56- -5 

47 47 -50 -30 6S- -5 

2.2 47 -50 -100 so- -5 

4.7 10 -50 -100 30- -5 

10 47 -50 -100 6S- -5 

10 10 -50 -50 30- -5 

1.0 10 -50 -100 33- -5 

4.7 47 -50 -100 so- -5 

22 22 50 30 56- 5 

47 47 50 30 6S- 5 

10 47 50 70 6S- 5 

4.7 47 50 100 so- 5 

10 10 50 50 30- 5 

1 10 50 100 33- 5 

2.2 47 50 100 so- 5 

47 47 -50 -30 68- -5 

VR=80V, lo=100mA 
Diode characteristics 

CT=3.5pF, trr=4.0ns 

22 22 -50 -30 56- -5 
22 22 q_o 30 56- 5 

10 10 -50 -50 30- -5 
10 10 50 50 30- 5 

10 47 -50 -70 6S- -5 
47 47 50 30 6S- 5 

4.7 10 -50 -100 30- -5 
47 47 50 30 6S- 5 

100 100 -50 -20 s2- -5 
100 100 50 20 s2- 5 

Resistance value Vceo le 
hFE 

R1 (kO) (V) (mA) VcE (V) 

4.7 -50 -100 100-600 -5 

10 -50 -100 100-600 -5 

47 -50 -100 100-600 -5 

4.7 50 100 100-600 5 

10 50 100 100-600 5 

47 50 100 100-600 5 

10 50 100 100-600 5 

4.7 -50 -100 100-600 -5 

4.7 50 100 100-600 5 

R1 (0) ~ (0) 

-20 -50 120-560 -6 

470 470 

20 30 120-560 6 

lo (mA) 

-5 

-5 

-10 

-10 

-5 

-5 

-5 

-10 

5 

5 

5 

10 

5 

5 

10 

-5 

-5 

5 

-5 

5 

-5 

5 

-5 
5 

-5 

5 

le (mA) 

-1 

-1 

-1 

1 

1 

1 

1 

-1 

1 

-1 

1 
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I 
eProduct Designation 
Specify part No., packaging specification code and hFE ranking code. 

Part No. Blank unless otherwise repuired Packaging specificaton code 
Package UMS FMT 

TL T149 
Code 

TR T148 

(Unit: mm) 

Package UM5 FMT (SOT-25) 
I 

2.0±0.2 2.9±0.2 
I. I ::'.:g:7 

i~SL ~;;,;;,2 1 • 0.9±0.1 

fro' 

~ 
Pf9s1 ! 

l 

t:t:J) -m ~"'m'"~'", ~ [}= ~ 
Dimensions 

I JJ~ [1 : 11~~1~ I 
r-
I» 

(4 fil__::_ N :::j = 
@2) lJj( I)___ - Cl. 

110.2::'.:g~ O.IS±G_c°.SMI Jl_~3::'.:g:6s +o~~ = O. IS_o:os 0 I» 

Each lead has same dimensions --- 1-i = OJ 
Each lead has same dimensions ~ 

r 
Actual size Enlarged Actual size Enlarged Page 

(X3.0) (X3.0) 103 
~ • fA i~~ - - ~Si'~ 

iii! a.a.= 
§=g_:· 
s= rci-

~-~· 

ePackaging 
Page 

Package Packaging type Packaging style Direction Code 
Quantity /Package Quantity /Unit 105 (pcs) (pcs) 

~ Pin 2 side on sprocket hole side· TL 
UMS Taping Embossed reel tape 3,000 - I» 

Pin 2 side on sprocket hole side TR ;:i. 

Pin 3 side on sprocket hole side T148 3: 
FMT Tapiong Embossed reel tape 3,000 - ~ Pin 2 side on sprocket hole side T149 ::;· 

c= .. ePackaging Spec1f1cations 
(Unit: mm) Page 

110 
UM5 FMT 

Reel Tape 

0.3±0.1 

iP~_;_t 1 r 
0 

_£in I (FMT) 
+I 

0 ___& +I 

_fin I (UMS) _ 

I 
~ 

~1-1 ! 

Package Code Package Code 
Package 

Size 

A B c 
UMS TL UMS TR UMS 2.2±0.1 2.4±0.1 1.15±0.1 

FMT T149 FMT T148 FMT 3.1±0.1 3.2±0.1 1.35±0.1 
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Digital Transistors 

Two transistors with built-in resistors (digital transistors) in UM6 type and IMO type packages. The two digital transistors 
are completely independent from each other. By making use of element saving feature, external circuit can be in any configuration. 

UM6 • IMO ( 6 pin type including 2 independent circuits) 
eBuilt-in 2 resistors 

Equivalent circuit Package Resistance value 

TOP VIEW Application UM6 IMO Equivalent product 
R1 (kO) R2 (kO) 

UM6 IMO Part No. 
Pin I UMB1 IMB1A DTA124EKX2 22 22 m mL 

UMB2 IMB2A DTA144EKX2 47 47 

UMB9 IMB9A DTA114YKX2 10 47 

UMB10 IMB10A DTA123JKX2 2.2 47 

UMB11 IMB11A DTA114EKX2 10 10 

Pin I 

~ ~ 
UMB5 IMBSA DTA124EKX2 22 22 

UMB6 IMB6A DTA144EKX2 47 47 

Pin I UMH1 IMH1A DTC124EKX2 22 22 

m ~ UMH2 IMH2A DTC144EKX2 47 47 

Inverter 
UMH9 IMH9A DTC114YKx2 10 47 

Driver 
UMH10 IMH10A DTC123JKX2 2.2 47 

UMH11 IMH11A DTC114EKX2 10 10 
Pin I 

~ ~" 
UMH5 IMHSA DTC124EKX2 22 22 

UMH6 IMH6A DTC144EKX2 47 47 

Pin I UM02 IM02A 
DTA124EK 22 22 

m- DTC124EK 22 22 

~" UM03 IM03A 
DTA114EK 10 10 
DTC114EK 10 10 

- IM09A 
DTA114YK 10 47 
DTC114YK 10 47 

eBuilt-in 1 resistor 
Equivalent circuit Package tJ .. 01arce val"' 

Vern TOP VIEW Application UM6 IMO Equivalent product 
i------1 

R1 (kO) (V) 
UM6 IMO Part No. 

Pin I s ~" 
UMB3 IMB3A DTA143TKX2 4.7 -50 

UMB4 IMB4A DTA114TKX2 10 -50 

Pin I 

~ 
UMB7 IMB7A DTA143TKX2 4.7 -50 

~ UMBB IMBBA DTA114TKX2 10 -50 

- IMB14A DTA144TKx2 47 -50 

Pin I 
UMH3 IMH3A DTC143TKX2 4.7 50 m- ~ UMH4 IMH4A DTC114TKX2 10 50 

Inverter 

Driver - IMH15A DTC144TKx2 47 50 

Pin l 

m UMH7 IMH7A DTC143TKX2 4.7 50 

m~ UMHB IMHBA DTC114TKX2 10 50 

- IMH14A DTC144TKx2 47 50 

Pin I DTA124TK 22 -50 
I - IM01A 

DTC124TK 22 50 m ~ DTA143TK 4.7 -50 
UM06 IMD6A 

DTC143TK 4.7 50 

DTA144TK 47 -50 - IMOBA 
DTC144TK 47 50 

Vee lo 
G1 (V) (mA) Vo (V) lo (mA) 

-50 -30 56~ -5 -5 

-50 -30 68~ -5 -5 

-50 -70 68~ -5 -5 

-50 -100 80~ -5 -10 

-50 -50 30~ -5 -5 

-50 -30 56~ -5 -5 

-50 -30 68~ -5 -5 

50 30 56~ 5 5 

50 30 68~ 5 5 

50 70 68~ 5 5 

50 100 80~ 5 10 

50 50 30~ 5 5 

50 30 56~ 5 5 

50 30 68~ 5 5 

-50 -30 56~ -5 -5 
50 30 56~ 5 5 

-50 -50 30~ -5 -5 
50 50 30~ 5 5 

-50 -70 68~ -5 -5 
50 70 68~ 5 5 

le 
(mA) 

hFE 
Vo (V) lo (mA) 

-100 100~600 -5 -1 

-100 100~600 -5 -1 

-100 100~600 -5 -1 

-100 100~600 -5 -1 

-100 100~600 -5 -1 

100 100~600 5 1 

100 100~600 5 1 

100 100~600 5 1 

100 100~600 5 1 

100 100~600 5 1 

100 100~600 5 1 

-100 100~600 -5 -1 
100 100~600 5 1 

-100 100~600 -5 -1 
100 100~600 5 1 

-100 100~600 -5 -1 
100 100~600 5 1 
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I 
eProduct Designation 
Specify part No., packaging specification code and hFE ranking code. 

[Q][~J[[][!J 00 [!J[fil 
I I ..... •----, 

Part No. Blank unless otherwise repuired Packaging specifiaction code 
Package UM6 ND 

TL T109 

Code TR T108 

TN T110 

(Unit: mm) 

I Package UM6 IMO (SOT-36) 
I 

2.9±0.2 I I +0.2 

11.9±0.2 
. -0.1 

2.0±0.2 lnO.I • 
11.3±0.1 I 0.9±0.1 10.951°'951 

o.ssj lo.65 

~ 
Jlli4!.Jlli5!.]lli6) 

~ ,..... 
'~· [ PJJ Dimensions 

~r :'.! .... I 
1Jj(Jlllf<2'1trw::_:::_ 

0.15:'.:g:i.ll ~ 
... 

(4) 6-'.::: ~ 

0.15±0.~~ 
... 

11 o.3 ~g:is 
.... 

11~)2+0., .... 
Each lead has same dimensions ... • -0.05 

i Each lead has same dimensions 

Actual size Enlarged (x3.0) Actual size Enlarged ( x 3.0) 

• • Page 

• - 103 ,..... 
ePackaging 

i~i 
Iliff/ 

Package Packaging type Packaging style Direction Code 
Quantity /Package Quantity/Unit ill 

(pcs) (pcs) a-a.1 
Pin 1 side on sprocket hole side TL Iii.I 

UM6 Taping Embossed reel tape Pin 1 malk side opposite ol sprocket hole side TR 3,000 - ~. 
Non-directional TN 

Pin 1 malk side opposite ol sprocket hole side T108 Page 

ND Taping Embossed reel tape Pin 1 side on sprocket hole side T109 3,000 - 106 
Non-directional T110 

ePackaglng Specifications (Uolt ' mm) I : 

~uRee1_M_s~1_M_o~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ j 
Tape 

Size Page 

110 Package 
A B c 

UM6 2.2±0.1 2.4±0.1 1.15±0.1 

ND 3.1±0.1 3.2±0.1 1.35±0.1 

Pin I (IMO) 

Pin I UM6 

ll 
(Non-directional) 

Package Code Package Code Package Code 

UM6 TL UM6 TR UM6 TN 

IMO T109 IMO T108 IMO T110 
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Composite Transistor Arrays 

Multi Devices 
Being housed in a miniaturized flat package, suitable for camera and VIDEO motor drive application . 
Can be configured as motor forward and reverse bridge circuit and help to reduce motor drive section. 
Tape and reel assists automated insertion. 

eMFW10 (SOP Type) 
Diode 

Part No. Device VcEO le Pd 
hFE VcE le VF IF 

(V) (A) (mW) 
(V) (A) (V) (A) 

1, 4 -10 -3 200~ -1 -0.5 ~-1.5 -1 
MDJ01 500 

2, 3 10 3 200~ 1 0.5 ~ 1.5 1 

eProduct Designation 
When ordering specify the part No. and packaging specification code. 

~[IDQJ@J[] DO CTI9 
I ~ ,.__ ____ ...... 1 

Part No. 

MFW10 

• 
(X1.0) 

ePackaging Specifications 

MFW10 

Reel 

,P325 

4J 

Blank unless otherwise required Packaging specification code 

Package specifications 
Quantity /Package 

(pcs) 

TL J Pin 1 toward tape leading side 
2,500 

TR J Pin 1 opposite tape leading side 

(Unit: mm) 

Equivalent circuit 

6.5±0.2 1.5±0.1 

~ Ho-0.1 [!Q ~1-0.1 
I I 5 0 2 +0.1 .. 1 .~ 

. -0.05 ::i: d 1I0.9±0~~- : 

Tape 

0 
+I 

.; 

¢2.5±0.1 

4.0±0.05 

Dev.4 

10 

Dev. I 

Dev.3 

Dev.2 

(Unit: mm) 

-Leading side 
0.3±0.05 

---ii 

,f---~ ~ 

PmlCJ ~ 
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eMFW14 (SOP type) I 
Diode Resistance value 

Part No. Device 
Vern le Pd 

hFE VcE le VF (V) (A) (mW) IF Rs RsE 
(V) (A) (V) (A) (kO) (kO) 

1, 2, 3 -10 -3 200~ -1 -0.5 ~-1.5 -1 - -
MDC01 500 

4, 5, 6 10 3 200~ 1 0.5 ~ 1.5 1 - -
MDC02 1, 2, 3 -20 -3 500 120~270 -2 -0.1 - - - -

1, 2, 3 -10 -3 200~ -1 -0.5 ~-1.5 -1 - 10 
MDC03 500 

4, 5, 6 10 3 200~ 1 0.5 ~ 1.5 1 - 10 

eProduct Designation 
When ordering specify the part No. and packaging specification code. 

MFW14 

• 
(X1.0) 

~@J@J@ID DO CTI9 I I I ~1 ~~~~~, 
Part No. Blank unless otherwise required Packaging specification code 

Package specifications 
Quantity /Package ~ 

(pcs) i:~g 1---1----------1-------1 ia.!i~ 
TL Pin 1 toward tape leading side ~ 

1 2,500 i!Ulii 
,___T_R_.._P_in_1_0...;ppo_s_ite_1a_pe_1e_ad_in.;..g _sid_•-'--------' G :l: 

::c=:r 
~;;. 

~.g· (Unit: mm) 

Equivalent circuit 

Dev.6 Dev.5 Dev.4 Dev.6 Dev.5 Dev.4 Dev.6 Dev.5 Dev.4 

14 13 12 11 10 9 8 14 13 12 11 !O 9 8 14 13 12 11 ID 9 8 

~~w 
Wl?il 0000000 g 
1234567 1234567 1234567 

Dev. I Dev.2 Dev.3 Dev. I Dev.2 Dev.3 Dev. I Dev.2 Dev.3 

MDCOI MDC02 MDC03 

Page 

107 

ePackaging Specifications (Unit : mm) 

MFW14 

Reel Tape 

~325 

I~ 
4.0±0.05 -Leading side 

-±.1.5 ~~- 1 0.3±0.05 

P!!LL 

+-;-==~] ! ~~· -
~~~--+-~~~~--+-+--~L~~-+-~~~ 
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Composite Transistor Arrays 
Multi Devices 
eMF16 (SOP Type) 

Part No. Device 

MDA01 
1, 2 

3, 4 

eProduct Designation 

VcEo 
(V) 

10 

-10 

le Pd 
hFE (A) (mW) 

2 120~560 
490 

-2 120~560 

VcE 
(V) 

2 

-2 

When ordering specify the part No. and packaging specification code. 

Diode Resistance value 

le VF IF Rs RsE 
(A) (V) (A) (kO) (kO) 

0.5 ~ 0.6 1 - 10 

-0.5 ~-0.6 -1 - 10 

[MJ@J[K]@J[J oo rnrn 
I L ,......._ ____ ..... , 

Part No. . 

MF16 

(X1.0) 

ePackaging Specifications 

MF16 

Reel 

Blank unless otherwise required Packaging specification code 

Package specifications 
Quantity /Package 

(pcs) 

T1 J Pin 1 toward tape leading side 

T2 J Pin 1 opposite tape leading side 
2,500 

(Unit: mm) 

Equivalent circuit 

10.0±0.3 1.5±0.1 

116 91 Q 
lKD ~ 
d ~0.15+0., 11]0 

~+I ~ 1.27±0.2 : 

Tape 

4.0±0.1 

I 
·-O-·-t-·+·-G-·--0-·-&· 

i ' 
i 

I 

I 
-e---4-

i 

T2 __ 

Dev.4 Dev.3 

16 15 14 13 12 ! I 10 

Dev. I Dev.2 

MDAOI 

(Unit: mm) 

48±0.3( 12PITCH) ___________.. 
Leading side 

' ! -e------o---e---e---e-----e----$--·-r--· 

' i 
2-R2 i 
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eMF16N (SOP Type) I 
Diode Resistance value 

Part No. Device VcEO le Pd 
hFE (G1) le (lo) VF IF Rs RsE (V) (A) (mW) VcE (Vo) 

(V) (A) (V) (A) (kfl) (kfl) 

1, 2 10 2 120~560 1 0.5 ~ 1.5 1 - 10 

MDG01 3, 4 -10 -2 490 120~560 -1 -0.5 - - - 10 

5, 6 -10 -2 120~560 -1 -0.5 - - 0.47 10 

1, 2 10 2 120~560 1 0.5 ~ 1.5 1 - 10 

MDG02 4 -10 -2 490 120~560 -1 -0.5 - - - 10 

3, 5, 6 -10 -2 120~560 -1 -0.5 - - 0.47 10 

1, 2, 3 10 2 120~560 1 0.5 ~ 1.5 1 - 10 
MDG06 490 

4, 5, 6 -10 -2 120~560 -1 -0.5 ~-1.5 -1 - 10 

1, 2 10 2 120~560 1 0.5 ~ 1.5 1 - 10 

MDG07 3, 4 50 0.5 490 56~ 5 0.05 - - 2.2 10 

5, 6 -10 -2 120~560 -1 -0.5 - - 0.47 10 

eProduct Designation 
When ordering specify the part No. and packaging specification code. 

r!Jeill@J@I!J OD CTJC9 
I ~ 1.__~~~~~1 

I 
Part No. Blank unless otherwise required 

MF16N 

8.2±0.2 1.5±0. l 

rrB ffi:· • ~~ 1] +o. I ' 
0. l5_ 0 _Q..5 ~ 

1.0±0.2 ~ 

(X1.0) 

ePackaging Specifications 

MF16N 

Reel 

F3.0+2 r_-0 

!l 
111 

Tape 

Equivalent circuit 
Dev.6 Dev .5 

16 15 14 13 12 

~ 
I 2 3 4 5 

Dev. I Dev.2 

MDGOI 

Dev .6 Dev.5 

16 15 14 13 12 

~ 
rfiri 
I 2 3 4 5 

Dev. I Dev .2 

MDG06 

Dev.4 

11 10 9 

~ 
6 7 8 

Dev .3 

Dev.4 

II 10 9 

lif 

I11 
6 7 8 

Dev.3 

------------------- i~~ 
Packaging specification code ~ 10> 
..-------------....,...Q-u-a-nt-ity_/_P_a_c-ka_g...,e il'i ~ 

Package specifications (pcs) iiif 
1----..-----------------1 §' __ =.:· 

TL Pin 1 toward tape leading side ;r Iii':-
TR Pin 1 opposne tape leading side 2'500 'i'-,8· 

Dev.6 Dev.5 

16 15 14 13 12 

~ 
I 2 3 4 5 

Dev. t Dev.2 

MDG02 

Dev.6 Dev .5 

16 15 14 13 12 

ltil_1J 

rfiri 
I 2 3 4 5 

Dev. I Dev .2 

MDG07 

-------. 
Leading side 

(Unit: mm) Page 

107 
Dev.4 

11 10 9 

~ 
6 7 8 

Dev.3 

Dev,4 

II 10 9 

Lh1 
fl1 
6 7 8 

Dev.3 

(Unit: mm) 

0.3±0. t -1 
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Composite Transistor Arrays 
Multi Devices 
eMF20 (SOP Types) 

Part No. VcEO 
(V) 

TA6270F 
-25 

25 

Part No. Device No. 

1, 8 

MDE01 2, 4, 7 

3, 5, 6 

1, 4, 5, 8 
MDE02 

2, 3, 6, 7 

eProduct Designation 

RsE (kO) 

None 

VcEO le 
(V) (A) 

-50 -0.1 

-10 -2 

10 2 
-10 -3 

10 3 

le 
Pd (mW) 

(A/circuit) 

-1.5 
800/TOTAL 

-1.5 

Pd 
hFE VcE (mW) 

(V) 

so~ -5 

500 120~560 -2 

120~560 2 
200~ -1 

500 
200~ 1 

When ordering specify the part No. and packaging specification code. 

hFE 
VcE (V) le (mA) 

150~ -3 -100 
150~ 3 100 

Diode Resistance value 

le VF IF Rs RsE 
(A) (V) (A) (k!l) (k!l) 

-O.Q1 - - 4.7 47 
-0.5 ~-1.2 -0.2 - 10 

0.5 ~ 1.2 0.2 - 10 
-0.5 ~-1.5 -1 - 10 

0.5 ~ 1.5 1 - 10 

ITJ~C§J~CfJ@J~ OD CTJITJ 
I I ~1 ~~~~-----1 

Part No. Blank unless otherwise required Packaging specification code 

Package specifications 
Quantity /Package 

(pcs) 

T1 I Pin 1 at the front end of leading skle. 

T2 l Pin 1 at the rear end of leading side. 
2,500 

(Unit: mm) 

MF20 Equivalent circuit 

20 19 18 17 16 15 14 13 12 II 

!2.5±0.2 ~ ~ 
blill,_;::;:1 m .... I 2 3 4 5 6 7 8 9 10 .. TA6270F JI Q HO 

Dev.8 Dev. 7 Dev.6 Dev.5 Dev.a Dev.7 Dev.6 Dev.5 

20 19 18 17 16 15 14 13 12 II 20 19 18 17 16 15 14 13 12 II 
- ~I~~~~~~~ e elO +o ' , 

~ l-6J ~ 
0 

I 0.15_o:os II .; 

110.4±0.1 I 11.21±0.2 ~ 

ffl F?Tmrn 0 

I 2 3 4 5 6 7 8 9 10 I 2 3 4 5 6 7 8 9 10 
Dev. I Dev.2 Dev.3 Dev.4 

Dev. I Dev.2 Dev.3 Dev.4 

(X1.0) MDEOI MDE02 

ePackaging Specifications (Unit: mm) 

MF20 

Reel Tape 

48±0.3(12PITCH) ______. 
Leading side 

! I 
G-------0---e----e-----0-----e----t----i-

' I 
2-R2 ! 

10±0.5 
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e MP4 (SC62/SOT-89) 
Contains Schottky barrier diode and transistor configured as DC/DC converter to reduce mounting and assembly and 
component costs. 

Transistor Diode 

Part No. 
Vern (V) le (A) VA (V) lo (A) CT (PF) 

Pd 
hFE 

VcE (V) le (A) (mW) 

MPL1 -20 -3 180~390 -2 -0.1 25 0.5 20 500 

MPL2 -15 -1 180~390 -2 -0.05 25 0.5 20 500 

eProduct Designation 
When ordering specify the part No. and packaging speficication code. 

~~[][] DO ITI9 
I ~~I 

Part No. Blank unless otherwise required Packaging specification code 

MP4 

3.0±0.2 
8' 

lo D r 
ePackaging Specifications 

MP4 

Reel 

rf:_ 
NO 

+ 
0 

... 

TL 

TR 

Actual size 

-
Enlarged ( x 1.0) 

Tape 

4.0±0.1 

~I 

Pin I 

LTL 

1 
Packaging type 

Quantity /Package 

(pcs) 

Pin 3 side oo si:ro:;llet hole ~de 

Fll'l on sprocket hole side 
1,000 

(Unit: mm) 

Equivalent circuit 

(4) 

r1rl 
(I) (2) (3) 

(I) Anode 
(2) Base 
(3) Emitter 
(4) Collector, Cathode 

(Unit: mm) 

o o o-e--~ 
Pin I 

--:::--j--~~.9±0 ,~ I 
J,~ 

I 

r 
Page 

107 

99 



Composite Transistor 
Transistor Unit 
ePiezoelectric Buzzer Driver 

Resistance value 

Part No. R1 R2 
(kO) (kO) 

RU101 10 180 

eProduct Designation 

VcES le 
(V) (mA) 

35 50 

Pd 
(mW) 

200 

When ordering specify the part No. and packaging specification code. 

hFE 

VcE le 
Min. Typ. Max. 

(V) (mA) 

150 330 820 3 50 

OOJ@IIJ@J[!J DO [JITJ@J@J 
I ~ ~~'~~~~~-

Part No. 

SMT 

2.9±0.2 

J 1.9±0.2 

~ (l)Ul <22fil -r------i 4 ~i[' ~ ) l1"'h l~d h~ ~me dim~•om 
0.4 ~g:~s 

ePackaging Specifications 

SMT 

Reel 

Blank unless otherwise required Packaging specification code 
Code 

T146 

T147 

Actual size 

I. I ~g:~ 

rA' • 

rt Enlarged ( x 3.0) 

+o. TI 0.15 -0:0611 ~ 

" (I) Emitter 
(2) Base 
( 3) Collector 

Tape 

4.0±0.1 

2.0±0.05 

Package specifications Quantify /Package 

Pin 1 side on sprocket hole side 

Pin 2 side on sprocket hole side 
3,000 

(Unit: mm) 

Equivalent circuit 

(2) 

r/ll.5 ~g- 1 

~'" ' 

' 

(I) 

+I 

,.; 

(I) Emitter 
(2) Base 
(3) Collector 

(Unit: mm) 

0.3±0.1 r 
! 1.35±0.11 
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eFor Emitter Followers 
Resistance value h FE<measured across pins 1, 2, and 3) 

Vee Pd 
le Part No. R1 R2 R3 (V) (mW) Typ. VcE 

(kO) (kO) (kO) 
Min. Max. 

(V) (mA) 

RU201 47 47 1.5 15 200 100 470 1000 3 50 

eProduct Designation 
When ordering specify the part No. and packaging specification code. 

~Cill~[Q]DJ DO CTI9 
I ~~I 

Part No. Blank unless otherwise required 

SM4 

ePackaging Specifications 

SM4 

Reel Tape 

_ _j 

Packaging specification code 

Package specifications 
Quantify /Package 

(pcs) 

TR J Pinlmarl<sioo-ooofsl'tid<etho•sioo 
3,000 

TL J Pin I mark side on sprocket hole side 

(Unit : mm) 

Equivalent circuit 

Actual size 

- (I) 

"' Enlarged ( X3.0) 

(4) 

(2) 

(I) Vee 
(2) OUT 
(3) IN 
(4) GND 

(Unit : mm) 

0.3±0.1 r--
1 

I 

' .... 
"' = CL 

"Cl 

"' = CD 
3 

Page 

103 

Page 

105 

101 



Composite Transistor 
Transistor Unit 
eEmitter Followers with 2 Built-in circuits 

Resistance value hFE 

Part No. R1, R4 R2, R3 
Vee VEE Pd 

VcE le 

(n) (kn) 
(V) (V) (mW) Min. Typ. Max. 

(V) (mA) 

RU901 200 2 15 -15 200 82 270 560 5 10 

eProduct Designation 
When ordering specify the part No. and packaging specification code. 

Part No. Blank unless otherwise required Packaging specification code 

Package specifications 
Quantity /Package 

(pcs) 

T108 1 Pin 1 maik skle -oo of siru>et hde •de. 
3,000 

T109 l Pin I marl< side on sprocket hole side. 

(Unit: mm) 

IMO Equivalent circuit 

Actual size 

2.9±0.2 I. I ::'::g: ~ -r 1:9±o.2. 1 

'"'3 '"t='' ~ ~~-~0.1 

'II 
R3 

Jlli 4 Ullis Ulli s) 

~ 
(5) (2) [ r~, Enlarged ( x 3.0) 

R, oo . 

t I ' (4) (3) 
":I Tri R 1 

t!Jt3)t!J(2)t!J(~ 
~1s_:<:g:sjl~ J_L?· 3.:;tk 

41-'i!i'H tl"J"ti'O • (I) V1N2 
(2) Vee 
(3) V1N I 
(4) Vour 1 
(5) VEE 
(6) Vour 2 

ePackaging Specifications (Unit: mm) 

IMO 

Reel Tape 

0.3±0.I 11--··· 

T109 

- F""l - ,1 ! JI ! 
lb:ii]_ ~1 ~1 

Pin_I_ I --M ~ ~ I 

l_3~~~ -----·~ 
102 



Land pattern 
RD Nm 

Table below show, recommended land pattern for hybrid IC and high density mounting. 
Provide large pad for collector fin of power transistors of MPT, CPTF5 and PSD for effective heat dissipation. 

eMini mold type 

Body 
dimensions 

i;;-
:i 
c. 

3-Pin 

4-Pin 

I .6 

r-1 
DJo.a 

1608 
(0603) 

EM3 

2.0 

r-1 DJ,.,, 
2125 
(0805) 

UMT 

UM4 

0. 7 0.6 

'Do5I n 
i-11 

i i ~: 

H-1 1~ 
L '-"3-_j 

2. 9 

r-1 
DJl.3 

2913 
(1105) 

SST 

(Unit: mm) 
2.9 

r-1 
0}6 

2916 
(1106) 

SMT 

SM4 

I. 9 

j •tosul--1 •• I I 
I I ::'. 
I I 

!Il--1-
~~~ l ._~__,l'-~~~~~~~~~--.i-~~~~~U-M-5~~~~--l'-~~~~~~~~~~-.i-~~~~-F-M-T~~~~---1 

3 

5-Pin 

6-Pin 

ePower type 
MPT 

4.5 

r-----1 
Body 

CJJ2.5 dimensions 

2.2 
r--1 

r~ 45• 

Land pattern 

~- -~___: 
1.0 I .0 I .0 
.. ,·>I H "7 

'i:-5+'-:!' 

0.65 0.65 

Jfl3 ![f-t 
0.35 

UM6 

0.65 0.65 
r-------r-----1 

!'!~ Hill! 
H 

0.35 

IMO 

CPT F5 PSD 

6.5 10.1 

11 11 
DJ5.5 0}9 

11 .0 

6.0 

~-''. loo %§ ij ~L 
I ~~~ ~I~~' 

I ----" 

1:11 j I l6J I l6J 
~~23J 

~ 
l254 i~ 

I 

r 
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The Class and Basic Ordering Units for Standard and Semi-standard Products 

To make it easier for the customer to 
select the type of product best suited 
to specific applications, we offer transistors in three 
types: (1) standard, (2) semi-standard, 
and (3) custom. 

( 1 ) Standard products 
An inventory of these products is maintained 
so we can responed to customer orders quickly. 

(2) Semi-standard products 
These differ from standard products in that 
an inventory is not maintained, and therefore, 
a certain amount of time is required to fill 
an order. Please consult us before 
ordering these products . 

(3) Custom 
Special specifications are developed and 
manufactured based on the customer 
specifications . 
Since these custom products, require 
more time to deliver than semi-standard 
products, please consult us before ordering. 

ePlease note the following when 

ordering. 
The amount of an order must be in 
multiples of the basic order unit. 

e1ntroductory remarks 
© : Standard products 
0 : Semi-standard products 
f:::..: Custom 

ehFE Ranking Indication 
Code hFE Ranking Code 

L 27-56 u 
M 39-82 v 
N 56-120 w 
p 82-180 x 
a 120-270 y 

R 180-390 A* 

s 270-560 B'" 

E 390-820 C* 

!IE hfE for darlington transistor 

hFE Ranking 

560-1200 

820-1800 

1200-2700 

1800-3900 

1800-5600 

1000-

5000-

10000-

eROHM APOLLO ELECTRONICS (lHAILAND) Co, LTD. 

104 SPT, T092, T092L, SMT, SST, T0126, T0126M, T0126FP, T0220FP 

Package \ Packaging 
\ Feed hole side. 

EM3 h _\ Code 
FE J: Basic oolerirg unit (pcs) 

2SA1774 QRS 
2SA1821 MNP 
2SA1885 -
2SC4617 QRS 
2SC4618 NPQ 
2SC4619 MNPQ 
2SC4649 MNP 
2SC4725 LMNPQ 
2SC4726 LMNPQ 
2SC4997 -
DTA113ZE 
DTA113TE 
DTA114EE 
DTA114TE 
DTA114WE 
DTA114YE 
DTA115EE 
DTA115GE 
DTA115TE 
DTA123EE 
DTA123JE 
DTA123YE 
DTA124EE 
DTA124TE 
DTA124XE 
DTA143EE 
DTA143TE 
DTA143XE 
~A143YE 
DTA143ZE 
DTA144EE 
DTA144TE 
DTA144VE 
DTA144WE 
DTA1D3RE 
DTC113ZE 
DTC114EE 
DTC114TE 
DTC114WE 
DTC114YE 
DTC115EE 
DTC115GE 
DTC115TE 
DTC123EE 
DTC123JE 
DTC123YE 
DTC124EE 
DTC124TE 
DTC124XE 
DTC143EE 
DTC143TE 
DTC143XE 
DTC143YE 
DTC143ZE 
DTC144EE 
DTC144TE 
DTC144VE 
DTC144WE 
DTC1D3RE 

Package \ Packaging 
\ Feed hole side 

UMT h _\ Code 
FE _l Bas~ ordering uni (pcs) 

2SA1576A ORS 

2SA1577 
p 

QR 
2SA1579 RS 
2SA1808 MNP 
2SA1886 -
2SC4081 QRS 
2SC4082 LMNPQ 
2SC4083 LMNPQ 
2SC4084 LMNPQ 
2SC4097 PQR 
2SC4098 NPQ 
2SC4099 NP 

Embossed lape reel 
Pin 2 side ~n 1 side 

TR TL 
3,000 3,000 

Package \ Packaging Embossed tape reel 
\ Feed hole side Pil1side ~n 2 side 

UMT h _\ Code T106 T107 
FE _l_ Basic oolerirg 1111 (pcs) 3,000 3,000 

0 © 2SC4100 MNPQ 0 0 
0 0 2SC4102 RSE 0 0 
0 0 2SC4103 LMNPQ 0 0 
0 © 2SC4128 NP 0 0 
0 0 2SC4700 MNP 0 0 
0 0 2SC4723 RS 0 0 
0 0 2SC4772 LMNP 0 0 
0 0 2SC4773 QRS 0 0 
0 0 2SC4774 QRS 0 0 
0 0 2SC4998 - 0 0 
0 0 2501949 PQR 0 0 
0 0 2502351 uvw 0 0 
0 © DTA113TUA 0 0 
0 © DTA113ZUA 0 0 
0 0 DTA114EUA © © 
0 © DTA114GUA 0 0 
0 0 DTA114TUA © © 
0 0 DTA114WUA 0 0 
0 0 DTA114YUA © © 
0 0 DTA115EUA 0 0 
0 0 DTA115GUA 0 0 
0 0 DTA115TUA 0 0 
0 © DTA115UU 0 0 
0 0 DTA123EUA 0 0 
0 0 DTA123JUA 0 0 
0 © DTA123YUA 0 0 
0 0 DTA124EUA © © 
0 © DTA124GUA 0 0 
0 0 DTA124TUA 0 0 
0 0 DTA124XUA 0 0 
0 © DTA125TU 0 0 
0 0 DTA143EUA © © 
0 0 DTA143TUA 0 0 
0 0 DTA143XUA 0 0 
0 0 DTA143YUA 0 0 
0 0 DTA143ZUA 0 0 
0 © DTA144EUA © © 
0 © DTA144GUA 0 0 
0 0 DTA144TUA 0 0 
0 © DTA144VUA 0 0 
0 0 DTA144WUA 0 0 
0 0 DTA1D3RUA 0 0 
0 0 DTA214YU 0 0 
0 0 DTC113ZUA 0 0 
0 0 DTC114EUA © © 
0 0 DTC114GUA 0 0 
0 © DTC114TUA © © 
0 0 DTC114WUA 0 0 
0 0 DTC114YUA © © 
0 © DTC115EUA 0 0 
0 0 DTC115GUA 0 0 
0 0 DTC115TUA 0 0 
0 0 DTC115UU 0 0 
0 0 DTC123EUA 0 0 
0 © DTC123JUA 0 0 
0 0 DTC123YUA 0 0 
0 0 DTC124EUA © © 
0 © DTC124GUA 0 0 
0 0 DTC124TUA 0 0 

DTC124XUA 0 0 
DTC125TU 0 0 

Embossed lape reel DTC143EUA © © 
~n 1 side ~n 2 side DTC143TUA 0 0 
T106 T107 DTC143XUA 0 0 
3000 3000 DTC143YUA 0 0 

0 0 DTC143ZUA 0 0 
0 0 DTC144EUA © © 
© © DTC144GUA 0 0 
0 0 DTC144TUA 0 0 
0 0 DTC144VUA 0 0 
0 0 DTC144WUA © © 
© © DTC1D3RUA 0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
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I 
Package \ Packaging Embossed tape reel 

\ Feed hole side Pin 1 side Pin 2 side 

SMT h _\ Code T146 T147 
FE _l Basic ordering unit (pcs) 3,000 3,000 

Package \ Packaging Embossed tape reel 
\ Feed hole side Pin 1 side Pin 2 side 

SMT h _\ Code T146 T147 
FE _i_Basic ordering unit (pcs) 3,000 3,000 

Package _l Packaging Embossed tape reel 
\_ Feed hole side Pin 3 side P"1n 2 side 

FMT \ Code T148 T149 
_l Basic ordering unit (pcs) 3,000 3,000 

2SA1036K 
p 0 0 
QR 0 0 

DTC113ZKA 0 0 
DTC114EKA © © 

FMA1A 0 0 
FMA2A 0 0 

2SA1037AK QRS © © DTC114GKA 0 0 FMA3A 0 0 
2SA1037AKLN RSE 0 0 DTC114TKA © © FMA4A 0 0 
2SA1455K RSE 0 0 DTC114YKA © © FMA5A 0 0 
2SA1514K RSE 0 0 DTC114WKA 0 0 FMA6A 0 0 
2SA1733K MNP 0 0 DTC115EKA 0 0 FMA7A 0 0 

~ ~--~---

2SB852K B 0 0 DTC115GKA 0 0 FMA8A () 0 
2SB1051K PQR 0 0 DTC115TKA 0 0 FMA9A 0 0 
2SB1197K PQR 0 0 DTC115UK 0 0 FMA10A 0 0 
2SB1198K PQR 0 0 DTC123EKA 0 0 FMA11A 0 0 
2SC2059K MNP 0 0 DTC123JKA 0 0 FMC1A 0 0 
2SC2411K PQR 0 0 DTC123YKA 0 0 FMC2A 0 0 
2SC2412K QRS © © DTC124EKA (OJ !OJ FMC3A n n 
---

2SC2412KLN RSE 0 er DTC124GKA 0 0 FMC4A 0 0 
2SC2413K NPQ 0 0 
2SC3082K MNPQ () 0 
2SC3722K RSE 0 0 
2SC3802K MNPQ 0 0 
2SC3837K LMNPQ 0 0 
2SC3838K LMNPQ 0 0 
2SC3839K LMNPQ 0 0 

DTC124TKA 0 0 
DTC124XKA ©> © 
DTC125TK 0 0 
DTC143EKA © © 
DTC143TKA © © 
DTC143XKA © © 
DTC143YKA 0 0 

FMC5A 0 0 
FMC6A 0 0 
FMG1A 0 0 
FMG2A 0 © 
FMG3A 0 0 
FMG4A 0 0 
FMG5A 0 0 I 

2SC3906K RSE 0 0 DTC143ZKA () 0 FMG6A 0 () 

2SC4018K NP 0 0 DTC144EKA © © FMG7A 0 0 
2SC4061K MNP 0 0 DTC144GKA 0 0 FMG8A 0 0 
2SC4326LK QRS () 0 DTC144TKA 0 0 FMG9A 0 0 
2SC4642K RS 0 0 DTC144VKA () 0 FMG11A 0 0 
2SC4699K MNP 0 0 DTC144WKA © © FMJ1A 0 0 
2SC4713K QRS 0 0 DTC1D3RKA 0 0 FMQ1 0 0 
2SC4771K LMNP () () DTC314TK () () FMS1A 0 0 
2SD1383K B 0 0 DTC323TK 0 0 FMS2A 0 0 
2SD1484K PQR () () DTC343TK 0 () FMS3 0 0 
2SD1757K QRS 0 0 DTC363EK () 0 FMS4 0 0 
2SD4781K PQR (_) 0 DTC363TK 0 0 FMW1 0 © 
2SD1782K PQR 0 0 DTD113EK () 0 FMW2 0 0 
2SD2114K uvw 0 0 DTD113ZK 0 () FMW3 0 0 
2SD2226K uvw 0 0 DTD114EK () 0 FMW4 0 0 
DTA113ZKA () 0 DTD114GK () 0 FMW6 0 0 
DTA113TKA 0 0 DTD114TK 0 0 FMW7 0 0 
DTA114EKA © © DTD122JK 0 0 FMW8 0 0 
DTA114TKA cg cg DTD123EK 0 0 FMW9 0 0 
DTA114GKA 0 0 DTD123TK 0 0 FMW10 0 0 
DTA114YKA © © DTD123YK () 0 FMW11 0 0 
DTA114WKA 0 () DTD133HK 0 () FMW12 0 0 
DTA115EKA 0 0 DTD143EK () 0 FMW13 0 0 
DTA115GKA 0 0 DTD143TK 0 0 FMY1A 0 0 
DTA115TKA () () DTD163TK () 0 FMY3A 0 0 
DTA115UK 0 () RU101 () () FMY4A 0 0 
DTA123EKA 0 0 FMY5 () 0 
DTA123JKA 0 0 
DTA123YKA 0 0 
DTA124EKA ctj) © 
DTA124GKA 0 0 
DTA124TKA () 0 

Package \ Packaging Embossed tape reel 
Pin 1 side ~~c;k~ Sprocket 

SM4 h _\ Code TR TL 
FE _lBasic ordering unit (pcs} 3,000 3,000 

DTA124XKA © © RU201 0 0 
DTA125TK () 0 
DTA143EKA © © 
DTA143TKA 0 0 
DTA143XKA © © 
DTA143YKA 0 0 
DTA143ZKA 0 0 
DTA144EKA © © 
DTA144GKA 0 0 
DTA144TKA 0 0 
DTA144VKA 0 0 
DTA144WKA © © 
DTA1D3RKA 0 0 
DTB113EK 0 0 
DTB113ZK 0 0 
DTB114EK 0 0 
DTB114GK 0 0 
DTB114TK 0 0 
DTB122JK 0 0 
DTB123EK 0 0 
DTB123TK 0 0 
DTB123YK 0 0 
DTB133HK 0 0 
DTB143EK 0 0 
DTB143TK 0 0 
DTB163TK 0 () 105 



The Class and Basic Ordering Units for Standard and Semi-standard Products 

Package _l Packaging Embossed tape reel 
\: Pin 1 side ~~ i;;;-: ~ 

IMO \ Code T108 T109 T110 
_j_ Bas< ordering untt (pcs) 3,000 3,000 3,000 

Package _l Packaging Embossed tape reel 
\Sprocket hole side Pin 3 side Pin 2 side 

UMS \_ Code TR TL 
_',_Basic ordering unit (pcs) 3,000 3,000 

Package _l Packaging Embossed tape reel 

\: Pin 1 side i;;;~ proc~ id[~~na1 hole side 

UM6 \_ Code TR TL TN 
l Bas< O«lenng unit (pcs) 3,000 3,000 3,000 

IMB1A / / 0 UMA1 0 0 UMB1 / / 0 
IMB2A / / 0 
IMB3A / / 0 
IMB4A / / 0 
IMBSA 0 0 / 

UMA2 0 0 
UMA3 0 0 
UMA4 0 0 
UMAS 0 0 

UMB2 / / 0 
UMB3 / / 0 
UMB4 / / 0 

IMB6A 0 0 / UMA6 0 0 UMBS 0 0 / 
IMB7A 0 0 / UMA7 0 0 UMB6 0 0 / 
IMBBA 0 0 / UMAB 0 0 UMB7 0 0 / 
IMB9A / / 0 
IMB10A / / 0 
IMB11A / / 0 
IMB14A 0 0 / 

UMA9 0 0 
UMA10 0 0 
UMA11 0 0 
UMC1 0 0 

UMBB 0 0 / 
UMB9 / / 0 
UMB10 / / 0 

IMD1A 0 0 / UMC2 0 0 UMB11 / / 0 
IMD2A 0 0 / UMC3 0 0 UMD2 0 0 / 
IMD3A 0 0 / UMC4 u 0 UMD3 0 0 / 
IMD6A 0 0 / 
IMH1A / / 0 
IMH2A / / 0 
IMH3A / / 0 
IMH4A / / 0 

UMCS 0 0 
UMG1 0 0 
UMG2 0 0 
UMG3 0 0 
UMG4 0 0 

UMD6 0 0 / 
UMH1 / / 0 
UMH2 / / 0 
UMH3 / / 0 

IMHSA 0 0 / UMGS 0 0 UMH4 / / 0 
IMH6A 0 0 / UMG6 0 0 UMHS 0 0 / 
IMH7A 0 0 / UMG7 0 0 UMH6 0 0 / 
IMHBA 0 0 / UMGB 0 0 UMH7 0 0 / 
IMH9A / / 0 
IMH10A / / 0 
IMH11A / / 0 
IMH14A 0 0 / 
IMH15A 0 0 / 

UMG9 0 0 
UMG11 0 0 
UML1 0 0 
UML2 0 0 
UMS1 0 0 

UMHB 0 0 / 
UMH9 / / 0 
UMH10 / / 0 
UMH11 / / 0 

IMT1A / / 0 UMS2 0 0 UMT1 / / 0 
IMT2 0 0 / UMW1 0 0 UMT2 0 0 / 
IMT3 0 0 / UMW2 0 0 UMT3 0 0 / 
IMT4 0 0 / 
IMTSA 0 / / 
IMX1 / / 0 
IMX2 0 0 / 
IMX3 0 0 / 

UMW6 0 0 
UMW7 0 0 
UMWB 0 0 
UMW9 0 0 
UMW10 0 0 

UMX1 / / 0 
UMX2 0 0 / 
UMX3 0 0 / 
UMX4 0 0 / 

IMX4 0 0 / UMW11 0 0 UMXS 0 0 / 
IMXS 0 0 / UMW12 0 0 UMX11 0 0 / 
IMXB 0 0 / UMW13 0 0 UMZ1 0 0 / 
IMX11 0 0 / UMY1 0 0 UMZ2 0 0 / 
IMZ1A 0 0 / UMY3 0 0 
IMZ2A 0 0 / UMY4 0 0 
IMZ3A 0 0 / 
RU901 0 0 / 
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Package \ Packaging Embossed tape reel 
\sprocket hole side \Pin 3 side Fin 

MPT h ,\ Code T100 T101 
FE _j__ Basic ordering unrr (pcs) 1,000 1,000 

Package \ Packaging Bulk 
~rocket hole side 

CPT • FS h .\ . Code F5 
FE _i8a.51cmler1ri;i unit (p;s) 1,000 

28A1690 NPQ 0 0 28A1727 NPQ 0 
28A1759 NPQ 0 0 28A1807 NP 0 
28A1812 NPO 0 0 
28A1900 PQR 0 0 

2881132 
p 0 0 
QR IQ) IQ) 

2SA1834 ORS 0 
28A1862 NP 0 
2881181 PQR 0 

2881188 
p 0 0 
QR IQ) IQ) 

2881182 PQR 0 
2881183 1k~200k 0 

2881189 PQR 0 0 2881184 PQR 0 
2881260 PQR 0 0 
2881308 PQR 0 0 
2881386 PQR 0 0 

2881275 NPQ 0 
2881316 1k~10k 0 

2881561 PO 0 0 2881516 NPQ 0 
2881580 1k~10k ·~ 0 
2SC4132 NPQR () 

2881535 NPQ 0 
28C5001 ORS 0 

28C5053 PQR 0 0 2801733 PQR 0 
2801664 

p () 0 
QR IQ) IQ) 

2801766 
p () 0 
QR IQ) IQ) 

2801758 PQR 0 
2801759 1k~200k 0 
2801760 PQR 0 

2801767 
PR 0 () 

Q IQ) IQ) 

2801918 NPQ 0 
2801980 1k~10k 0 

2801834 2k~ 0 0 * CPT FS is bulk 2000PCS 
2801898 PQR 0 0 
2$02391 PO 0 0 

Embossed tape reel 
~in 3 side Fin 

TR TL 
2,500 2,500 

Package _j__ Packaging 
\ Pin 1 side 

MF \ Code 
~~~i~ic~ting 

0 0 TA6270F ~~;~1(2g~~~)9 

0 0 MOA01 

0 0 
0 () 

MDC01 
MDC02 
MDC03 

0 0 MOE01 
0 0 MOE02 

0 0 MDG01 

0 0 MDG02 

0 0 
0 0 

MDG06 
MDG07 
MDJ01 

0 0 
0 0 
0 0 
() 0 
0 IQ) 

0 0 
0 0 
0 0 
0 0 

RD Nm 

Carried taping Embossed tape reel 
Pullsitlefiont Pull side back Pullsicleback Pull side front 

T1 T2 TR TL 
2,500 2,500 2,500 2,500 

0 0 / / 
0 0 / / 
/ / 0 0 
/ / 0 0 
/ / 0 0 
0 0 / / 
0 0 / / 
/ / 0 0 
/ / 0 0 
/ / 0 () 

/ / 0 0 
/ / 0 0 

fl 
:;I 

l":1 = 
a..~ 
a= 
- = 

~~ 
§_ c=;· 

~~ 
aS!i: a. cE:" 

I 
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Part Marking 

DMarks are filled with hFE ranks 

ehFE Ranking Indication 
Code hFE Ranking Code hFE Ranking 

L 27~56 u 560~1200 

M 39~82 v 820~1800 

N 56~120 w 1200~2100 

p 82~180 x 2700~5600 

Q 120~210 y 2700~5600 

R 180~390 A* 1000~ 

s 270~560 B* 5000~ 

E 390~820 C* 10000~ 

*hFE Item for darlington transistor 

Package Part Marking 

EM3 AD 
ACD 
ADD 
BO 
BOD 
CA 
CB 
FD 
JD 
SD 
03 
04 

05 
06 
12 
13 
14 
15 
16 
19 
22 
23 
24 
25 
26 
29 
33 
35 
43 
45 
52 
53 
54 
62 
63 
64 
69 
74 
76 
84 

86 
91 
93 
94 
95 
96 
99 
E11 
E13 
E21 
E23 
E32 
E42 
E56 
E66 
K4B 
K3B 
K19 
K29 

Part No. Package Part Marking Part No. 
2SC4618 UMT 1CD 25C4082 
2SC4725 100 25C4083 
2SC4726 1ED 2SC4084 
2SC4617 1LD 25C4103 
2SA1821 1MD 2SC4128 
2SA1885 1TD 25C4773 
2SC4997 AD 25C4098 
2SA1774 BO 25C4081 
2SC4649 BOD 25A1808 
2SC4619 BFD 25C4723 
DTC143TE BHD 25C4700 
DTC114TE BJD 2502351 
DTC124TE BLD 25C4772 
DTC144TE BMD 25C4774 
OTA123EE CA 25A1886 
DTA143EE CB 25C4998 
DTA114EE CD 2SC4097 
DTA124EE FD 25A1576A 
OTA144EE HD 25A1577 
DTA115EE JD 25C4099 
OTC123EE RD 25A1579 
DTC143EE SD 2SC4100 
DTC114EE TD 2SC4102 
DTC124EE YD 2501949 
DTC144EE 03 OTC143TUA 
DTC115EE 04 OTC114TUA 
DTA143XE 05 OTC124TUA 
DTA124XE 06 OTC144TUA 
DTC143XE 09 OTC115TUA 
DTC124XE OA OTC125TU 
DTA123YE 12 OTA123EUA 
OTA143YE 13 OTA143EUA 
DTA114YE 14 OTA114EUA 
DTC123YE 15 OTA124EUA 
DTC143YE 16 OTA144EUA 
DTC114YE 19 OTA115EUA 
DTC115TE 22 OTC123EUA 
DTA114WE 23 OTC143EUA 
DTA144WE 24 OTC114EUA 
DTC114WE 25 OTC124EUA 
DTC144WE 26 OTC144EUA 
DTA113TE 29 OTC115EUA 
OTA143TE 33 OTA143XUA 
OTA114TE 35 OTA124XUA 
OTA124TE 43 OTC143XUA 
OTA144TE 45 OTC124XUA 
OTA115TE 52 OTA123YUA 
OTA113ZE 53 OTA143YUA 
OTA143ZE 54 OTA114YUA 
OTC113ZE 62 DTC123YUA 
OTC143ZE 63 OTC143YUA 
OTA123JE 64 OTC114YUA 
OTC123JE 74 OTA114WUA 
OTA144VE 76 DTA144WUA 
OTC144VE 64 OTC114WUA 
OTC103RE 86 DTC144WUA 
OTA1D3RE 91 DTA113TUA 
OTA115GE 93 OTA143TUA 
OTC115GE 94 OTA114TUA 

95 DTA124TUA 
96 OTA144TUA 
99 DTA115TUA 
111 OTA113ZUA 
113 OTA143ZUA 
121 OTC113ZUA 
123 OTC143ZUA 
132 OTA123JUA 
142 OTC123JUA 
156 OTA144VUA 
166 OTC144VUA 
179 OTA115UU 



RDNnl 

I 
Package Part Marking Part No. Package Part Marking Part No. Package Part Marking Part No. 

UMT 183 DTC115UU SMT AD 2SC2413K SMT 91 DTA113TKA 
9A DTA125TUA AAD 2SD1757K 93 DTA143TKA 
K14 DTA114GUA AGO 2SC3837K 94 DTA114TKA 
K15 DTA124GUA ADD 2SC3838K 95 DTA124TKA 
K16 DTA144GUA AED 2SC3839K 96 DTA144TKA 
K19 DTA115GUA AFD 2SD1781K 99 DTA115TKA 
K24 DTC114GUA AHO 2SB1197K 9A DTA125TK 
K25 DTC124GUA AJD 2SD1782K E11 DTA113ZKA 
K26 DTC144GUA AKO 2SB1198K E13 DTA143ZKA 
K29 DTC115GUA ALO 2SC3802K E21 DTC113ZKA 
K3B DTA103RUA AMO 2SC4018K E23 DTC143ZKA 
K4B DTC103RUA AND 2SC4061K E32 DTA123JKA 

APO 2SC4074K E42 DTC123JKA 
AQD 2SB1051K E56 DTA144VKA 
ATD 2SC4326K E66 DTC144VKA 
BO 2SC2412K 
BBD 2SD2114K 
BDD 2SA1733K 
BFD 2SC4642K 
BHD 2SC4699K 
BJO 2SD2226K 

E79 DTA115UK 
E89 DTC115UK 
E92 DTB123TK 
E93 DTB142TK 
E94 DTB114TK 
E97 DTB163TK I 

BLD 2SC4771K F02 DTD123TK 
BMD 2SC4713K F03 DTB143TK 
co 2SC2411K F04 DTD114TK 
DD 2SA1037AKLN F07 DTD163TK 
FD 2SA1037AK F11 OTB113EK 
GD 2SA1455K F12 DTB123EK 
HD 2SA1036K F13 DTB143EK 
ID 2SC3722K F14 DTB114EK 
JD 2SC2059K F21 DTD113EK 
LO 2SC2412KLN F22 DTD123EK 
RD 2SA1514K F23 DTD143EK 
SD 2SC3082K F24 DTD114EK 
TD 2SC3906K F52 DTB123YK 
UD 2SB852K F62 DTD123YK 
WO 2SD1383K GOB DTD133HK 
XO 2SB1051K G11 DTB113ZK 
YD 2SD1484K G21 DTD113ZK 
ZA RU101 G3C DTB122JK 
03 DTC143TKA G4C DTD122JK 
04 DTC114TKA G98 DTB133HK 
05 DTC124TKA H02 DTC323TK 
06 DTC144TKA H03 DTC343TK 
09 DTC115TKA H04 DTC314TK 
DA DTC125TK H07 DTC363TK 
12 DTA123EKA H27 DTC363EK 
13 DTA143EKA K14 DTA114GKA 
14 DTA114EKA K15 DTA124GKA 
15 DTA124EKA K16 DTA144GKA 
16 DTA144EKA K19 DTA115GKA 
19 DTA115EKA K24 DTC114GKA 
22 DTC123EKA K25 DTC124GKA 
23 DTC143EKA K26 DTC144GKA 
24 DTC114EKA K29 DTC115GKA 
25 DTC124EKA K3B DTA1D3RKA 
26 DTC144EKA K4B DTC103RKA 
29 DTC115EKA L14 DTB114GK 
33 DTA143XKA L24 DTD114GK 
35 DTA124XKA 
43 DTC143XKA 
45 DTC124XKA I SM4 01 RU201 

52 DTA123YKA 
53 DTA143YKA 
54 DTA114YKA 
62 DTC123YKA 
63 DTC143YKA 
64 DTC114YKA 
74 DTA114WKA 
76 DTA144WKA 
84 DTC114WKA 
86 DTC144WKA 109 



Part Marking 

Package Part Marking Part No. Package Part Marking Part No. Package Part Marking Part No. 

FMT A1 FMA1A 

A2 FMA2A 
IMO 01 RU901 

81 IMB1A 
UM5 A1 UMA1 

A2 UMA2 

A3 FMA3A 82 IMB2A A3 UMA3 

M FMA4A B3 IMB3A M UMA4 

A5 FMA5A B4 IMB4A A5 UMA5 

A6 FMA6A B5 IMB5A A6 UMA6 

A7 FMA7A B6 IMB6A A7 UMA7 

AB FMA8A 87 IMB7A AB UMAB 

A9 FMA9A B8 NB8A A9 UMA9 

A10 FMA10A 89 IMB9A A10 UMA10 

A11 FMA11A 810 IMB10A A11 UMA11 

C1 FMC1A 811 IMB11A C1 UMC1 

C2 FMC2A 814 IMB14A C2 UMC2 

C3 FMC3A 01 IMD1A C3 UMC3 

C4 FMC4A 02 IMD2A C4 UMC4 

C5 FMC5A 03 IMD3A cs UMC5 

C6 FMC6A 06 IMD6A G1 UMG1 

G1 FMG1A H1 IMH1A G2 UMG2 

G2 FMG2A H2 IMH2A G3 UMG3 

G3 FMG3A H3 IMH3A G4 UMG4 

G4 FMG4A H4 IMH4A. G5 UMG5 

G5 FMG5A H5 IMH5A G6 UMG6 

G6 FMG6A H6 IMH6A G7 UMG7 

G7 FMG7A H7 IMH7A Ga UMGB 

G8 FMG8A H8 IMHBA G9 UMG9 

G9 FMG9A H9 IMH9A G10 UMG10 

G11 FMG11A H10 IMH10A G11 UMG11 

J1 FMJ1A H11 IMH11A L1 UML1 

01 FMQ1 H14 IMH14A L2 UML2 

S1 FMS1A H15 IMH15A S1 UMS1 

$2 FMS2A T1 IMT1A $2 UMS2 

S3 FMS3 T2 IMT2 W1 UMW1 

S4 FMS4 T3 NT3 W2 UMW2 

W1 FMW1 T4 IMT4 W6 UMW6 

W2 FMW2 T5 IMT5A W7 UMW7 

W3 FMW3 X1 IMX1 wa UMW8 

W4 FMW4 X2 IMX2 W9 UMW9 

W6 FMW6 X3 IMX3 W10 UMW10 

W7 FMW7 X4 IMX4 W11 UMW11 

wa FMW8 X5 IMX5 W12 UMW12 

W9 FMW9 xa IMX8 W13 UMW13 

W10 FMW10 X11 IMX11 Y1 UMY1 

W11 FMW11 Z1 IMZ1A Y3 UMY3 

W12 FMW12 Z2 IMZ2A Y4 UMY4 

W13 FMW13 Z3 IMZ3A 

Y1 FMY1A 

Y3 FMY3A 

Y4 FMY4A 

Y5 FMY5 

110 
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II 
Package Part Marking Part No. Package Part Marking Part No. 

UM6 B1 UMB1 
B2 UMB2 

MPT ACD 2SA1690 
AED 2SB1424 

B3 UMB3 AGO 2SA1797 
1--::-c-----·-

B4 UMB4 AHO 2SA1759 
B6 UMB6 AJD 2SA1812 
B7 UMB7 ALO 25A1900 
BB UMBB BAD 2SB1132 
B9 UMB9 BCD 2SB1188 
B10 UMB10 BDD 2581189 
B11 UMB11 BED 2SB1260 
D2 UM02 BFD 2SB1308 
D3 UM03 BHD 2SB1386 
D6 UM06 BJD 2SB1427 
H1 UMH1 BLD 2581561 
H2 UMH2 CBD 2SC4132 
H3 UMH3 
H4 UMH4 
H5 UMH5 
H6 UMH6 
H7 UMH7 
HS UMH8 

CED 2SC4505 
CFO 2$02150 
CGD 2SC5053 
DAD 2501664 
DBD 2$01766 
DCD 2501767 I 

H9 UMH9 DE 2$01834 
H10 UMH10 DFD 2$01898 
H11 UMH11 DGD 2501963 
T1 UMT1 DJD 2$02098 
T2 UMT2 DKD 2SC4672 
T3 UMT3 DLD 2$02167 
X1 UMX1 DM 2$02170 
X2 UMX2 DND 2$02153 
X3 UMX3 DP 2$02195 
X5 UMX5 DOD 2502211 
X11 UMX11 DR 2502212 
Z1 UMZ1 DT 2S02391 
Z2 UMZ2 E01 OTDG14GP 

NOl OTOM12ZP 
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POWER MOSFET 

Excellent switching capability with low on resistance, suitable for switching power supply or DC-DC converter. 
Taping products for use on an automatic insert machine are also available. 

Quick reference 

~ 60 450 500 
l 

2SK1973 (CPT) 

2 
2SK2094 (CPT) 
2SK2261 (MRT) 
2SK2262 (MRT) 

5 2SK2104 (CPT) 2SK1976 (T0-220FP) 2SK2176 (T0-220FP) 

10 
2SK1974 (T0-220FP) 

2SK1975 (T0-247) 
2SK2095 (T0-220FP) 

CPT • T0-220FP • T0-247 
Package 

Po (W) (Tc=25'C) VGs (th) 
Application CPT MRT T0-220FP T0-247 

Part No. 

VDss (V) ID (A) 
I I =MRT (Ta=2ec) (V) VDs (V) ID (mA) 

2SK1973 2SK2261 - - 60 2 10 (1.2) 2.0~4.0 10 1 
2SK2094 2SK2262 - - 60 2 10 (1.2) 1.0~2.5 10 1 

*2SK2104 - - - 60 5 10 1.0~2.5 10 1 
- - 2SK1974 - 60 10 30 2.0~4.0 10 1 

Switching - - 2SK1976 - 450 5 30 2.0~4.0 10 1 
- - 2SK2095 - 60 10 30 1.0~2.5 10 1 
- - - 2SK1975 450 10 80 2.0~4.0 10 1 
- - 2SK2176 - 500 5 30 2.0~4.0 10 1 

Note : U Under development 

eProduct Designation 
Specify part No., packaging specification code. 

Part No. Blank unless otherwise required Packaging specification code 
Code Package Packaging specifications Quantity /Package (pcs) 

- CPT Bulk 1,000 

T105 MRT Ammo box 2,000 

- Bulk 500 
T0-220FP 1,000 C7 Tube (50pCSX20) 

- Bulk 200 

T0-247 
F31 Packed in forming tray 500 



CPT 

T0-220FP 

ePackaging 

MRT Taping 

0.65±0.1 

+?.I I\ i 1 r 

~~~~ 
('' Gate 
(Zl Drain 
(3) Source 

(I) Gate 
(2) Drain 
(3) Source 

MRT 

T0-247 

MRT Ammo box 

T0-220FP Container tube 

16.0~~:7 
p3.3±D. I 

ftDNrn 

(Unit: mm) 

3.4±0.2 

r1 

(I) Gate 
(2) Drain 
(3) Source 

s.o~g:~ 

2.0121.o 

~~1 
·~ 

!I 
2.4±0.5 

(I) Gate 
(2) Drain 
(3) Source 

Packaging specification code : C7 

Quantity /Package : 50pcs 

I 
Page 

158 
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Transistor Package Available 

FTR 

ATR 

T0-92 

T0-92L 

0.65±0.1 
I 

0.55±0.1 

2.54 2.54 

(I) (2) (3) 

6.8±0.2 

I 

0.65 

4.8±0.2 

11 

I.I 0,45±0. l 

(I) Emitter 
(2) Collector 
(3) Base 

2.5±0.2 

~ 
I .05 0.45±0.1 

(I) Emitter 
(2) Collector 
(3) Base 

3. 7±0.2 

r1 

0.45±0.1 II I 2.3 

(!) Emitter 
(2) Collector 
(3) Base 

T0-92LS 

5.8±0.2 4.8±0.2 

II n 

0.55±0. I 

L____ 

1.5 I I I 1.5 1.s [! o.55±0.1 

(I) Emitter 
(2) Collector 
(3) Base 

FTL 

ATV 

SPT 

4.9±0.2 

11 
3.9±0.2 

ii 

(I) Emitter 
(2) Collector 
(3) Base 

MRT 

6.8±0.2 
r·----i 

0.5±0.1 

(1) (2) (3) 

~ 

6.8±0.2 

r-1 

0.65Max. 

0.5±0. I 

"! 

~541?.54i 

4±0.2 

II 

L_ 
1.21 I I I 1 .27 

(1)(1)(3) 

B 

(Unit: mm) 

2.4±0.2 

0 

I.I 0.45±0. I 

(I) Emitter 
(2) Collector 
(3) Base 

2.5±0.2 n 
I 

I 
I 

1cJL:_45±.":1 

2.0±0.2 

n 

(I) Emitter 
(2) Collector 
(3) Base 

(I) Emitter 
(2) Collector 
(3) Base 

6.5±0.2 3.4±0.2 

II 

~ 
L 

n 

1.5 

(I) Emitter 
(2) Collector 
(3) Base 



CPT 

T0-126FP 

T0-220FP 

HRT 

a 
+I 

c:id 
+ I 
~ 

c a 
~ 0.65±0.1 

'° 

7.8±0.2 r---1 ';i¢3.3 
'~~-,, /-!f;\3~-,-, 

co. 7 

I o.8 
I -

i 

2.3±0.5 

¢3.1 ±0.1 

~.54±0.~fil2.s4±0.s 
(I) (2)(3) 

8.0±0.2 

r--1 r---

h-4 ~I )=JQ,8-ol or-
.,; 

0.55±0.1 

1.0±0.5 

(I) Base 
(2) Collector 
(3) Emitter 

3.2±0.2 

r·1 

(I) Emitter 
(2) Collector 
(3) Base 

·-r~; +u 

11-1-2~~ 

I 

(I) Base 
(2) Collector 
(3) Emitter 

4.5±0.2 

n 

_2_:_54±0.5 J _I I 2.54±_":_5_ o.5s:'::~JLI 2.5±0.5 

(I) Base 
(2) Collector 
(3) Emitter 

T0-126 

T0-220 

T0-220FN 

T0-247 

RDNm 

(Unit : mm) 

7.8±0.2 2.5±0.2 r-- r-1 

-~I :!:.! 1.s 

~ 

a 
+I 

0.8±0. I 

2.3±~:3 l 12.3±0.3 o.ss±o.1 II i 1.26±0.1 ___ 'JU_ ___ _ 
(I) (2) (3) 

2.54±0.s J I 2.~4±0.s 
(I )(2)(3) 

n100:':::;1, ... 

' I 

¢>3.2±0.2 

~~~±o._s_J J__ I 2.54±_~---~ 
(I )(2) (3) 

__ 1.2±0._1Jll 

5.45±0.5 

(I) Emitter 
(2) Collector 
(3) Base 

(I) Base 
(2) Collector 
(3) Emitter 

4 5 +o.3 

·'1i-o. 2' 8 +o., 
· -0. I T --

1 

(I) Base 
(2) Collector 
(3) Emitter 

c:ic:i 

+~ 
o; 

(I) Base 
(2) Collector 
(3) Emitter 

I 
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Transistor Quick reference 

Package-Application 
Vern 

Application 
(V) 

FTR FTL ATR *VcES 
**VcER 

Low rbb' 40 
Head Amp 

so 

40 2SC2021LN(E) 
2581276 2SC2021MLN(E) 2SBB21 

25A937AM 
50 (25A937ALN ( 25A937AMLN 2SC2021 LN(RS) 2SC2021MLN(RS) 

Low Noise so 25C1613A 25C4034 

so** 
100 

120 

150 

25 2SC4775 25C4777 2SC4776M 

40 2SC2021(E) 25C4038(E) 2SC2021 M(E) 

Pre Amp 
50 (25A937A (25A1561A 2SC2021M(ClRS) 2SC2021(QRS) 2SA4038(QRS) 

so** 25A785 25A1554 

15 2581199 2581279 

31±4 2502168 2502169 

(25A874 
25C1652 

(25A1559 ' 
2SC4037 

(25A874M 
2SC1652M 

32 (25A881 
25C2673 

(25A1560 
2SC4040 

(258909M 
2501225M 

(258882 
2501055 

(2581277 
2501919 

(258911M 
2501227M 

40 

2581044M 

50 2501787 2501921 (2581066M 
2501507M 
2501228M 

Driver 
60 

( 258910M 

so 258851 (2581278 2501226M 
2502175 ( 2581042M 

2501293M 

100 

120 (2581130M 
2501665M 

160 (2581130AM 
2501665AM 

15 

Strobe Flash 
Low VcE(sat) 20 (2581307M 

2501962M 

Notes : 1. V CEO specification codes for PNP and NPN are omitted. 
2. ( . Complementary parrs 
3. 'i\ Under development 
4. Letter(s) in the ( I to the right of the part number represenlB available h FE ranking codes . 

ATV 

25C4778 

25C4010(E) 

(25A1547A 
2SC4010(QRS) 

(25A1548 
25C4016 

(2581237 
2501858 

(2581240 
2501862 

2581242 
(2581243 
2501864 
2501860 

(2581238 
2501859 

( 2581241 
2501863 

( 2581236 
2501857 

(2581236A 
2501857A 

(2581326 
2502097 

Cont'd to 
u 

Page 118 

Package 

T0-92 
Part No. 

(258737 
250786 

25A1137 

25C1740(E) 
2SC 17 40LN(E) 

(25A933A 
2SC 1740(QRS) 

(25A933ALN 
2SC1740LN(RS) 

25A1039 
(25A1198 

25C2390 

25A825 

25C2808 

25A1038 
2SC2389 

(25A854 
25C1741 

(25A1515 
25C3377 

(25A1199 
2SC2872 

2SC1741A 

2SC3359 

2501960 

SPT T0-92L T0-92LS MRT 

2507865 

· 2SC17 40S(E) 
2SC 17 40SLN(E) 

(25A933A5 
2SC17 40S(QRS 

( 2SA933ASLN 
2SC1740Sl.N(RS) 

25A1198S 

25A8255 

25C2808S 

2SC23895 

(25A1819 
25C4720 

25C47795 

(25A934 
(25A8545 2SC2060 (25A1818 (2581329 

2SC17415 2581010 25C4719 2502005 

25A15155 2581425 (2581595 2581331 

2501384 2502450 2502007 

(25A11995 
25C28725 

25C1741A5 2581043 (2581517 
2502146 

(25A935 (2581330 
25C33595 25C2061 (25A1902 2502006 
25017685 ( 2581041 2SC5061 ( 2581332 

2501292 2502008 

(2581212 
2501812 

(2581596 
2502451 

(2581328 
2502004 

( 2581306 
2501961 

2581482 



CPT T0-126 T0-126FP 

( 2581182 
2501758 

(2581009 
2501380 

(25B891F 
2501189F 

(2581184 
2501760 

(2581065 
2501506 

( 2581181 (2581007 (258889F 
2501733 2501378 2501200F 
2581516 2501382 2501381F 

2581535 

(2581086 
2501563 2502343 

(2581275 
2501918 

(2581086A 
2501563A 

(25A1834 (2$81423 (2581436 2581412 
2502118 2502147 2502166 

Package 

T0-220 

( 2581064 
2501505 

(2581369 
2502023 

(2581334 
2501778 

(2581291 
2501720 

(25A1634 
2SC4007 

(2SB1334A 
2501778A 

(2581289 
2501580 

(2581293 
2501896 

(2581085 
2$01562 
2501956 

25B1085A 
2501562A 

T0-220FP T0-220FN 
Part No. 

(2581185 
2501762 

(2581566 
2502395 

(2581370 
2502061 

(2581335 
2501855 

(2581565 
2502394 

(2581292 
2501832 

(25A1635 
25C4008 

(25B1335A 
2501855A 

(2581290 
2501833 

(2581294 
2501897 

(2581186 ( 2581569 2501763 2502400 2501957 

(25B1186A 
2501763A 

(2581569A 
2502400A 

Cont'd to 
u 

Page 119 

naNm 

Page 67 

VcEO 

HRT T0-247 (V) Application 
*VcES 

**VcER 

40 Low rbb" 
Head Amp 

BO 

40 

50 

BO Low Noise 

BO** 

100 

120 

150 

25 
40 

50 
Pre Amp 

BO** 
15 

31 ±4 

Page 

32 
140 

• Page 
40 140 

(2581357 
2502037 50 • Page 

140 
(2581496 
2502096 

(2581355 60 2502035 
(2581358 Driver 
2502038 • Page 

142 

25C4355 
(2581356 (*2581345 80 

2502036 1'1-2502062 • Page 

142 
(2581360 

2502040 
(*2581477 

1'1-2502236 100 • Page 
( 2581353 

2502033 120 142 

(2581353A 
2502033A 160 • 15 

Strobe Flash 

Page 

142 
20 Low VcE(sat) • Page 

144 

117 



Transistor Quick reference 

Package-Application 
-Vern 

Application 
(V) 

FTR FTL *Vces 
**VceR 

***V 
15 2501469 2501920 

20 (2581428 
2502154 

50 

Low VcE(sat) 

60 

120 

Indicator Driver 210** (2SA806 ( 2SA1558 
High Voltage SW 2SC1615 2SC4036 

SW 40 

High Voltage 
150 

Driver 

Chroma 300 
20 

High hFE 25 
60 

32* ( 2SA790 
2SC1545 

( 2SA1555 
2SC4032 

32 

40** 

Page 60 

128 60* 

60±10 

Darlington • Page 

128 80 

• 90:'.:~g 

Page 

136 100 

• Page 120 
136 

120 
Audio Output 

150 • Page 

134 
400 High Voltage 

SW • 600 
20 2502145 2502191 

Page 

134 
High hFE 25 
High VEBO 

50 2502312 2502314 
11 2SC4045 • Page 
18 

TV Tuner 19 2SC3080 2SC4041 Mix. Osc . 
20 
25 

138 

• Page 

138 
FM RF Mix. 

20 Osc 

• FM IF 25 2SC2063 2SC4039 
AM RF 32 

60*** 
MOSFET Page 

138 450*** 
Notes : 1. V CEO specification codes for PNP and NPN are omitted . 

2. ( : Complementary pairs 
3. *Emitter center 

118 4. -trUnder development 

ATR 

2S01469M 

(2S81485M 
2S02197M 

2SC3270M 

(2SA790M 
2SC1545M 

( 2S81076M 
2S01536M 

2S01661M 

2S01660M 

2SC4295M 

2S02145M 

2S02313M 

2SC3080M 

2SC3079M 

2SC2063M 
2SC3078M 

Page 116 

Cont'd to 
u 

ATV 

2501865 

2502264 

2581443 
2502279 

2SC4015 
2581460 

( 2SA1549 
2SC4017 

( 2581239 
2501861 

2501866 

2501867 

2SA1776 
2SC4620 

2502192 

2502315 

2SC4014 

2SC4013 

2SC4011 
2SC4012 

Pac~age 

T0-92 
Part No. 

2501468 

(2581426 
2502152 

(2SA821 
2SC1651 

2SC3415 

(2SA830 
2SC1645 
2SA936 

2SC2062 

2502132 

2SC2926 

2SC3801 * 
2SC1809 

2SC2058 
2SC2410 

SPT T0-92L T0-92LS MRT 

25014685 

2SA1585S (2581374 (2SA1903 
2SC4115S 2502069 2SC5062 

(2SA1820 
2SC4721 

2SA1835S 

( 2SA1482 
2SC3800 

2SC3269 2SC4722 2SC4243 
2581425 2581461 
2502159 

(2SA830S 
2SC1645S 

2502309 
2501809 2502009 

2501929 2502010 2501931 

(2581515 
2502308 

2502388 

( 2581256 (2581333 
2501930 2502011 

2SC4724 

2SA1584 
2SA1780 2SA1884 2SA1809 
2SA1760 2SA1861 
2SC4166 

25021445 
2502172 

25022275 
2SC4043S 
2SC4042S 
2SC2926S 
2SC4044S 

2SC1809S 

2SC2058S 
2SC2410S 



CPT T0-126 T0-126FP 
Package 

Page 117 

Cont'd to 
u 

T0-220 T0-220FP T0-220FN 

2SC4845 
25C4848 

Part No. 

( 2SA1757 
2SC4596 

( 2SA1758 
2SC4595 

2SC4846 
2SC4849 

I-------+------+------+------ ----

2SC3272 2SC3271F '72SC4718 

2SC4137 

HRT 

2SC4506 

T0-247 

( '72SA1789 
'72SC4653 

'72SC4847 
'72SC4850 

V~EO 
(V) 
*VcES 

**VcER 
***Voss 

15 

20 

50 

60 

120 

210** 

40 

150 

300 
20 

naNm 

Page 67 

Application 

Low VcE(sat) 

Indicator Driver 
High Voltage SW 

SW 

High Voltage 
Driver 

Chroma 

25 High hFE 
l--------+------+-------+------+-------1-------+------+--------+----- I 2S02318 

( 2$81183 
2501759 

2502143 

( 2$81008 
2$01379 

2$01637 

( 2S8786F 
2S0947F 

2501943 

2501986 

2501647 
2SC4573 
2$01783 

2$01944 

2501987 

2$01764 
2SC4574 
2$01856 

2$02396 

2$02397 

2$02044 

2$02306 

2$02041 
2SC4575 
2502042 

60 

32* 

32 

40** 

60 
60* 

60±10 

16 
Page 

140 

• 1--------+------+-------+---·---+-------1-------+------+--------+-----Darlington 
Page 

2$81474 

( 2$81316 
2$01980 ( 2$81272 

2$01638 

2581550 
( 2581341 

2$01932 

( 2$81286 
2501646 

( 2$81343 
2502024 

( 2$81339 
2501888 

2$81551 
( 2581342 

2$01933 

2$02091 

( 2$81287 
2$01765 
25C4895 

( 2$81344 
2$02025 

( 2$81340 
2501889 

( 2$81568 
2$02399 

( 2581567 
2$02398 

2$81549 
( 2$81512 

2$02032 

2$02283 

( 2$81359 
2$02039 

( 2$81514 
2$02307 

( 2$81513 
2$02043 

( 1'.\-2$81478 
'72$02237 

80 

100 

120 

140 

• Page 

140 

• Page 

142 
( 1'.\-2SA1788 

1'.\-2SC4652 
1--------+------+-------+------+-------1-------+------+--------+-------<Audio Output 

120 • 150 ( 2SA1633 
2SC4278 Page 

o--~~+--~~+--~~-+-~~-+-~~-+-~~-t-~~-t-~~-t--~-+-~~--1142 

2SA1727 
2SA1862 

2SA1807 

2SA1775 2SC3968 
2SC4205 

2SC3969 
2SC4129 2SC4354 '725C4277 400 High Voltage 

SW • 600 Page 

20 142 
1--------+------+-------+------+-------1------+------+-------t-------<High hFE • 

=============================================================================================:=~===:~H-ig_h_v_Es_o __ _,, ,. 11 
Page 

18 141) 
19 TV Tuner C: 

t------+-----+--------t------+-------1------+------t-------+-----iMix. Osc. • 

t-------t-------t-------1------+------+---------+------+--------t---~~--+---------1 . 

2SK1973 
2SK2094 

2SK1974 
2SK2095 

2SK1976 2SK1975 

20 
FM RF Mix. 
Osc 

25 FM IF 

32 AM RF 

60*** 
MOSFET 

450*** 

Page 

144 
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Transistor Quick reference 

VcEo-lc 

FTR 

~ 11 15 19 20 25 31±4 32 40 50 80 210 
J 

30 
2SA806@ 

2SC1615@ Page 

50 2SC4045 2SC3080 2SC2063 
2SA785@ 

2SC1613A 

128 

100 2SC4775 
2SA937A 

2SC2021(E) 2SC2021(QRS) 
150 2SA937Alll 

~ 
25C2021LN(E) 2SC2021LNIRSJ 

2SD2312 

200 2581199 

300 
[~?Ji®' 

2SB821 
~j§:#i!-

500 2SD2145 
2SA874 

2$01787 
2SC1652 

700 2SB851 

2SD1469 
2SA881 

1000 
2SC2673 

2000 2SD2168 
2SB822 

2SD1055 

Notes : 1. +vcES @VcER 

2. ·------- --] : Darlington 

3. Letter(s) in the ( ) to the right of the part number represents available hfE ranking codes. 

FTL 

~ 15 19 20 25 31 ±4 32 40 50 80 210 
J 

2SA15581il 
30 

2SC40361il Page 

50 2SC4041 2SC4039 
2SA15541il 

2SC4034 

128 

100 2SC4777 

I 
2SA1561A 

150 2SC4038(E) 2SC4038(QRS) 
2502314 

200 2$81279 

300 ~s:~m~:+ 2581276 
~S:C:<f():l2:+ 

500 2SD2191 
2SA1559 

2SD1921 
2SC4037 

2$81278 
700 

2SD2175 

2SD1920 
2SA1560 

1000 
2SC4040 

2000 2SD2169 
2$81277 

2SD1919 

3000 
2$81428 

2SD2154 

Notes : 1. +vcES <ilVcER 
2. ::: -------] : Darlington 

3. Letter(s) in the ( ) to the right of the part number represents available hfE ranking codes. 

120 



RD Nm 

ATR 

~ 15 19 20 25 32 40 50 60±10 80 100 120 160 300 400 
l 

0.02 2SC3079M 

0.05 2SC3080M 2SC2063M Page 

0.1 2SC4776M 2SC3078M 2SC3270M 2SC4295M 136 

2SA937AM 

2SC2021M(E) 
2SC2021M(llllS) 

0.15 2SA937AMIJI 
2SC2021Wl{I) 

2SC2021Kll(RS) 

2SD2313M 

0.3 ::!~!~"'"' 
2SC1:;45Mi!-

"' 
0.5 2SD2145M 

2SA874M 
2SD1228M 

2SC1652M 

2SB910M 
0.7 

2SD1226M 

2SD1469M 
258909M 

2SB1044M 
2SB1042M 

1 
2SD1225M 2SD1293M I 

2SB1130M 2SB1130AM 
1.5 

2SD1665M 2SD1665AM 

2 
2SB911M !2581676~~ 2SB1485M 

:2~!®):~ ?~!~~]JM 
2SD1227M 2501536~ 2SD2197M 

3 
2581066M 
2SD1507M 

5 
2581307M 
2SD1962M 

Notes : 1. +vcEs llJVcER 
2. :-~----- ~--: : Darlington 
3. Letler(s) lrl the ( ) to the right of the part number represents available h FE ranking codes. 

ATV 

~ 15 19 20 25 32 40 50 60±10 80 100 120 160 300 400 
J 

0.02 2SC4013 2SC4013 

0.05 2SC4014 2SC4011 2SC4011 Page 

0.1 2SC4778 2SC4012 2SC4015 2SC4620 136 
2SA1547A 

0.15 2SC4010(E) 2SC4010(QRS) 

2502315 

l 
0.3 ™I549i!-

2$C:.\Ol7i!-

0.5 2$02192 
2SA1548 

2501860 2SA1776 
2SC4016 

0.7 
2581238 
2501859 

1 2$01865 
2581237 

2581242 
2581241 

2501858 2501863 

1.5 
2581236 2581236A 

2501857 2SD1857A 

2 2581460 
2581240 258123~1j 2581443 

2~f8~6 :2~:i:as1: 
2501862 ~1861ii 2502279 

3 2502264 
2581243 
2501864 

5 
2581326 
2$02097 

Notes : 1. +vcES llJVcER 
2. [-------- -] : Darlington 

3. Letter(s) in the ( ) to the right of the part number represents available h FE ranking codes. 
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Transistor Quick reference 

VcEo-lc 

T0-92 

~ 15 19 20 25 32 40 50 80 100 120 210 300 
mA 

20 2SC1809 

30 2SC3801* 
2SA821i 
2SC1651i 

Pase 

134 

2SA825(j) 

50 2SC2926 2SC2058 
2SA1039 

2SC2808 
2SA1038 

2SA1198 2SC2389 
2SC2390 

100 2SC2410 2SA1137 2SC3415 

2SA933A 

150 2SC1740(E) 2SC1740(QRS) 
2SC1740Ul(E) 2SA933ALN 

2SC17 40!.N(RS 

300 Iii 258737 2SC3359 
250786 

500 2502132 
2SA854 

2SC1741A 
2SC1741 

700 
2SA1199 
2SC2872 

1000 2501468 
2SA1515 
2SC3377 

3000 
2581426 
2SC2152 

5000 2501960 

Notes : 1. +vcES ~VcER 
2. :::::::::::! : Darlington 
3. *Emitter Center 
4. Letter(s) in the ( ) to the right of the part number represents available hFE ranking codes. 

SPT 

~ 11 15 18 19 20 25 32 40 50 80 100 120 
mA 

20 2SC18095 

50 2SC40435 2SC40425 2SC2926S 2SC4044S 2SC2058S 
2SA825Si 

2SC2808S 2SC2389S 
2SA11985 

Pase 

134 
100 2SC4779S 2SC2410S 

2SA933AS 

2SC1740S(E) 
2SC1740S(CRI} 

150 2SA933ASLN 
2SC1740Sl.14(EJ 2SC1740SIH(llS} 

25022275 

200 2SA18355 

300 [~~~l!S+ 2SD786S 2SC3359S 
!~I~~ 

500 25021445 
2SA854S 

2SC1741AS 
2SC17415 

700 
2SA11995 
2SC28725 

1000 25014685 2SA1515S 25017685 

1200 

2000 
2SA1585S 
2SC41155 

Notes : 1. -1-v_c§ ~VCER 
2. i _________ :l : Darlington 
3. Letter (s) in the ( ) to the right of the part number represents available h FE ranking codes. 
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T0-92L 

~ A 

0.05 

0.1 

0.5 

.. 0.7 

. 
1 

1.2 

1.5 

2 

5 

Notes : 1.+VcES 
2.[~ --------,: Darlington 

T0-92LS 

MRT 

Notes: 1.+vcEs 

Vern [VJ 

le [A] 

0.05 

0.1 

0.5 

0.7 

1.5 

2 

3 

~ J 
0.1 

0.5 

0.7 

1.5 

2 

3 

4 

5 

2 :~~-~~-----,: Darlington 

20 25 

2502172 

2581425 2502159 

2581306 
2501961 

20 32 

25A1818 
2SC4719 

2581595 
2502450 

25A1903 
25C5062 

20 32 

2581329 
2502005 

2581461 
2581331 
2502007 

2581482 

32 50 

25A934 
25C2060 

2581043 

2581010 2581374 
2501384 2502069 

50 80 

25A1902 
25C5061 

25A1820 
25C4721 

60 

2$jj1l!09+ 

150 

25A1819 
25C4720 

60±10 

2J![jjjl31 

2J!t5Hl2:9 

160 

2581596 
2502451 

80 100 150 

25A1482 
25C3800 

25A935 
25C2061 

2581041 
2501292 

:25f!il!S:6: 
2l)019:JO] 

300 400 

Page 

25C4722 138 
25A1884 

50 60 60±10 80 90~~g 100 

2581330 
2502006 

[2Si:>2()09i!- 2581332 
2502008 

:2!l[)2010 2st>2:Js:a 
2J!!l:1:33:3 
2$[j2:Q.11 

2$81517 
2$02146 

'2J!C:47:24i 

2)![)230_9] 
25131@): 

2J!t5?:30~i 

160 300 

25C3269 

2581212 
2501812 

160 300 

25C4243 

2581328 
2502004 

RD Nm 

400 

Page 

25A1584 
138 

25A1760 
2SC4166 

25A1780 

400 

25A1809 Page 

138 

25A1861 

i ... 
C'> 
CD 

123 
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Transistor Quick reference 

VcEo-lc 

CPT 

~j ~ v 20 32 40 50 60 60±10 80 100 160 400 
_faj_ 

0.5 2SA1727 

1 
2$81181 
2501733 

1.5 
2581275 
2801918 

2 
2$81182 !~I1~3:@ l2SK19731ti 

[~l!!>tf.if~j 
l~~_$I3I$J 

2SA1862 
2501758 [~ft59:@ ~ [~!!~j_Q!l:Q] 

3 
2$81184 

2502318 2$81516 
2501760 

4 [~l!!{j!!'i'.4] 

5 
2881412 
2802118 

6 2$81535 

10 
2SA1834 
2SC5001 

Notes : 1. J: MOSFET 
2. [ _____________ ] : Darlington 
3. li)VCER 

T0-126FP 

,__...,..'"""11---20-----+----32 __ ....,. ___ 40 ____ 1--_8_0 __ -+-__ 1_2_0 __ ...._ __ 30_0 __ .... ~. 
2SC4137 2SC3271F 

0.7 

1.5 

2 

5 

Notes : 1. lilVcER 

2. :::::::::::! : Darlington 

T0-126 

~ A 

0.1 

0.5 

o.7 

1 

1.5 

2 

3 

5 

Notes : 1. lilVcER 

2. !::::::::::J : Darlington 

2$81436 
2802166 

20 

2881423 
2802147 

25BB91F [?~l~<iJ 
2SD1189F [~J!!)Mt~f! 

32 40 

2581009 l?~I®$:f! 
2501380 !~!lOI31$:f! 

28B889F 
2SD1200F 

2SD1381F 

50 

2881065 
2501506 

2802343 

60±10 80 

2881007 
2501378 

2801382 

[~jJ!;J:"t] 

Page 

140 

100 120 160 300 

2SC3272 

2881086 2SB1086A 
2801563 2SD1563A 

!?l!!i:ll!'i'.?i 
!?~1§;{~] 

600 

Page 
2SA1807 140 

400 

2SA1775 Page 

140 



RBNRI 

T0-220FP 

'--~..ll::..l.Q.._~~ ~~-Vc.....;~1YJ1~![v~J+-~50~-+~-60~-+-6-0_±_1_0-+....;.._ao~-+-9-0_~_~_0 -+~1-oo~-1-~1-2_o~l---1-6_o~l---400~~l---4-50~-1 ~ ,. ~:uAt ~ 
1.5 2581186 2S81186A 

2501763 2SD1763A 

Notes : 1. C=:::J : MOSFET 

2. !::::::::::! : Darlington 

T0-220 

~ l 

1.5 

2 

3 

4 

5 

6 

7 

8 

Note : , __________ ) : Darlington 

2 

3 

4 

5 

6 

7 

8 

10 

12 

50 

2581064 
2501505 

2581185 2581370 

2501762 2502061 
2501944 

2581335 
2501855 !?~t4] 
i2§!!H!il't' 

2SA1635 
2S81335A 
!?l!QI~'l~! 
2SC4008 
2SD185SA 
!~!i))I~~~] 

2SA1757 

2581292 !?§~1!!$_i?] 
2SC4596 

60 

2581369 
2502023 
2501943 

2581334 

2501832 

1'2SA1758 
2SC4595 

60±10 80 

!?§!!1R'it 

[?§!!1J1~] 

25A1634 
2S81334A 
!?~!{j~i{i] 

2501778 !?~J1I~] 25C4007 
[2§!!1liil§] 

2581291 
2501120 !?§!!fZ!l:~l 

2SD1778A 
!?:$!!1~2] 

2581289 
2501580 

2581290 
2501833 

100 120 

2581085 
2501562 

!?:$1!1:~!!$] 
!?§!!I~ 

2581293 
2501896 25C4B4S 

f2:s!{j~'{~] 

!?§!12!!?:4] 

!?:s!l:t~~jj] 
[2§!!1:!!!18] 

2501956 
2SC4848 

2581294 
2501897 2SC4845 

!?:s!l:1~~] 
!?§!11:!!!1:~] 

2501957 
2SC4849 

!?:s!l:i~~<j] 
!?§!!?Q?:$] 

~ 160 400 

2S81085A 
2SD1562A 

Page 

25C3968 142 

2SC4205 

Page 

142 
2SC3969 

2SC4129 l2SK1976ftl 

I 

I 

125 
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Transistor Quick reference 

VcEo-lc 

T0-220FN 

...._v_ceo ..... [V~J,___5_0 __ -t--__ so ____ ,__6_0_±_10 __ +--_ao ____ +--_1_0_0 __ +-_1_2_0 __ +-_1_6_0---1 ~ ,!_c [A] 

2581569 2581569A 
1 .5 2502400 2SD2400A 

2 

3 

4 

Note : !: : :::-::J : Darlington 

HRT 

0.1 

1.5 

2 

3 

4 

5 

6 

7 

8 

10 

Note : i::::::::::J : Darlington 

2581566 2581565 

2502395 2502394 
2502396 

50 

2581357 
2502037 

60 

2581496 
2502044 
2502096 

2581355 
2502035 

[?~!!?~~] 

2581358 
2502038 

:~:$!0~!i:?] 
:~:$Q~~~$] 

!?~1~~] 
!?~11?~!{9] 

60±10 80 

i?~~H!r~i 
2SC4355 

[~!!?:<!~~] 

2581356 
2502036 

100 

i?~1~~Q] 
[~$Q?:Q~Q] 

2581360 
2502040 

!?~1li"1'ij 
[?§Q?~?j 

Page 

142 

120 160 

2581353 2581353A 
2502033 2SD2033A 

i?~!rno:~J 
[2~!1?~] 

300 400 ~ 2SC4506 

Page 

142 

25C4354 



T0-247 

le [AJ 
ltllo [AJ 

Notes : 1, C=::::J : MOSFET 
2, ,- ~ : Darlington 

PSIPS 

Vern 

2 

4 

6 

Note: : Darlington 

PSIP10 

v 

2 

4 

6 

] : Darlington 

VcEO [VJ 
ltlVoss [VJ 

5 

7 

8 

10 

12 

80 

;l_Jii\j~ 

3:Ac1~ 

50 

4AE12 

100 

:3:.&iri' 
Mc ii 

60 

4AA11 
4AC15 
4AC24 

60 

25A1789 
25C4653 

120 

3Ml2 
f3ACli 

60±10 

4,4(:16 

naNm 

~ 80 100 120 150 400 450 

2581477 
25C4847 25C4277 Page 

, 

2502236 144 
2581345 -I 

25C4850 iiJ 
2502062 = 

"" 
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Transistors 

FTR • FTL 
Low profile flat-pack for limited space applications. 
Taped type can be used on automated line. Bulk type is also available. 

Package Vceo (V) 
Pc (mW) 

FTR *VcES 
le le Max. Internal 

Application FTL 
(mA) (A) (Ta=25'C) hFE circuit 

Part No. **VcER VcE (V) le (mA) 

2SA937ALN - -50 -150 - 300 180-560 -6 -1 -

2SB821 'i'.\-2881276 -40 -300 - 250 120-560 -6 -10 -
Low Noise 2SC1613A 'i'.\-2SC4034 80 50 - 150 120-560 3 5 -

40 150 - 300 390-820 6 1 -
2SC2021LN -

50 150 - 300 180-560 6 1 -
2SA785 2SA1554 -so** -50 - 150 82-270 -3 -10 -
2SA937A 2SA1561A -50 -150 - 300 82-390 -6 -1 -

Pre Amp 40 150 - 300 390-820 6 1 -
2SC2021 2SC4038 

50 150 - 300 120-560 6 1 -

2SC4775 2SC4777 25 100 200 400 180-560 6 1 -
2SA874 2SA1559 -32 -500 - 300 82-390 -3 -100 -
2SA881 2SA1560 -32 -1000 - 600 82-390 -3 -100 -
2S8822 2581277 -32 -2000 -3000 750 82-390 -3 -500 -
2S8851 2581278 -80 -700 - 750 82-390 -3 -100 -
2581199 2581279 -15 -200 - 300 56- -3 -100 -

DriVer 2SC1652 2SC4037 32 500 - 400 82-390 3 100 -
2SC2673 2SC4040 32 1000 - 600 82-390 3 100 -
2501055 2501919 32 2000 2500 750 82-390 3 500 -
2501787 2501921 50 500 - 400 82-390 3 100 -

2502168 2502169 31±4 2000 3000 500 82-270 3 500 -
- 2502175 80 700 1000 500 82-390 3 100 -
- 2881428 -20 -3000 -5000 600 82-390 -2 -100 -

Low V cE(sat) 2501469 2501920 15 1000 - 600 120-560 3 100 -

- 2502154 20 3000 5000 600 120-560 2 100 -
Indicator Driver 2SA806 2SA1558 -210** -30 - 150 56-270 -3 -5 -
High Voltage SW 2SC1615 2SC4036 210** 30 - 150 56-270 .3 5 -

2SA790 2SA1555 -32* -300 -1500 300 5k- -5 -100 Fig. 1 
Darlington 

2SC1545 2SC4032 32* 300 1500 300 5k- 5 100 Fig. 2 

High hfE 2502145 2502191 20 500 1000 400 560-2700 3 10 -
High VEBO 2502312 2502314 50 150 200 400 560-2700 5 1 -

Note : 1'Under development 

Darlington transistor Internal circuit 

FTR • FTL High frequency type 
Package 

VcEO le fr Cob 
Application FTR FTL (V) (mA) (MHz) (pF) hFE VcE le 

Part No. (V) (mA) 

FM IF AM RF 2SC2063 2SC4039 25 50 300 1.6 56-270 6 1 

TV Tuner 2SC3080 2SC4041 19 50 1100 1.2 39-270 10 5 

Mix. Osc. 2SC4045 - 11 50 3200 1.1 27-270 10 5 
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RD Nm 

eProduct Designation 
Specify part No., packaging specification code and hFE ranking code. 

~[§]~,~mm op go [ID._______,, 
Part No. Blank unless otherwise required Packaging specification code hFE Ranking code 

FTR 

6.8±0.2 

(I) (2) (3) 

TL2 

6.8±0.2 

J 
r-1 

l2.s4!2.s4I 

ePackaging Specifications 

FTL Taping 

%1 FTL TL4: 16.5±0.5 

0 
!;' 
..; 

0 

~ 
" 

Code Package 

-
FTR 

C1 

TL2 

TL3 FTL 

TL4 

I. I 0.45±0.I 

(I) Emitter 
(2) Collector 
(3) Base 

2.4±0.2 

r::i 

(I) Emitter 
(2) Collector 
(3) Base 

I.I 0.45±0.1 

TL3 

Pa::kage 51«~K:atm 
Quantity /Package 

(pcs) 

Bulk 2,000 

Tube 8,000 (80pcsX 100) 

Ammo box 2,500 

~ 

6.8±0.2 
0 

2.4±0.2 +I 

II ~ 0 

:i 
~ ~ 

0 0.5±0.1 -:!. 
(I) Emitter 

J '''""'°' (3) Base 
(I) (2) 

~.54:2.541 -~· 110.45±0.! 

FTL Ammo box 

0± 1.0 ! -rr· 

FTR Container tube 

Code hFE Range Code hFERange 

L 27~5B E 390~B20 

M 39~82 u 560~1200 

N 56~120 v 820~1800 

p 82~180 w 1200~2100 

Q 120~270 A 1k~ 

R 180~390 8 5k~ 

s 270~560 c 10k~ 

TL4 

6.8±0.2 2.4±0.2 
r------1 0 

0.5±0.1 

(I) (2)!(3) 

l2.s4j2.s4I I. I 0.45±0.1 

(I) Emitter 
(2) Collector 
(3) Base 

(Unit: mm) 

Packaging specification code : Cl 

Quantity /Packaging : BO pcs 

I 
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Transistors 
T0-92 (JEDEC Standards Numbers) 
eNPN Transistors 
General purpose small signal amplifiers 

Part No. Package BVceo BVcEO BVEBO lcso @VCB 
Min. Min. Min. Max. 

2N2925 T0-92 
25V 25V sv 100nA 25V 

(ECB) 

2N3711 T0-92 
(ECB) 30V 30V 6V 100nA 20V MPS3711 
(EBC) 

2N3860 T0-92 
30V 30V 4V 50nA 40V 

(ECB) 

T0-92 2N5088 
(EBC) 

35V 30V 4.5V 100nA 30V 

2N5172 T0-92 

MPS5172 (ECB) 25V 25V 5V 100nA 25V 
(EBC) 

T0-92 2N5210 
(EBC) 

50V 50V 4.5V 50nA 35V 

2N5232A T0-92 
70V 50V 5V 100nA 50V 

(ECB) 

MPS8097 T0-92 
60V 40V 6V 

30nA 40V 
(EBC) 10µA 60V 

MPS-A09 T0-92 
50V 50V 3V 100nA 25V 

(EBC) 

MPS-A18 T0-92 
45V 45V 6.5V 50nA -30V 

(EBC) 

MPS-A20 T0-92 
40V 40V 4V 100nA 30V 

(EBC) 

General purpose amplifiers and switches 

Part No. Package 
BVcso BVcEO BVEBo lcso @VCB 
Min. Min. Min. Max. 

T0-92 2N2222 
(ECB) 60V 30V 5V 100nA 50V PN2222 
(EBC) 

T0-92 2N2222A 
(ECB) 75V 40V 6V 100nA 60V PN2222A 
(EBC) 

2N3704 T0-92 
(ECB) 50V 30V 5V 100nA 20V MPS3704 
(EBC) 

2N3706 T0-92 

MPS3706 (ECB) 40V 20V 5V 100nA 20V 
(EBC) 

T0-92 50nA 2N3903 (EBC) 60V 40V 6V 
(CEX) 

30V 

hFE 
Min. Max. 

235 470 

180 660 

150 300 

300 
350 900 
300 

100 500 

200 
250 600 
250 

250 500 

250 700 

100 600 

400 
500 

1500 
500 
500 

40 400 

hFE 
Min. Max. 

35 
50 
75 300 

100 
50 
30 

35 
50 
75 300 

100 
50 
30 

100 300 

30 600 

20 
35 150 
50 
30 
15 

@le & VcE 
JVCE (sat) & VBE (sat) @le 

Cob fT @le NF 
le 

Max. Max. Max. Min. Max. 

2.0mA 10V 10pF 160MHz Typ. 200mA 

1.0mA 5V 1.0V 10mA 200mA 

2.0mA 4.5V 0.125V 10mA 4pF 90MHz 2.0mA 100mA 

100µA 5V 
1.0mA 5V 0.3V o.sv 10mA 4pF 50MHz 0.5mA 3d8 200mA 
10mA 5V 

10mA 10V 0.25V 1.2V 10mA 10pF 200MHz Typ. 200mA 

100µA 5V 
1.0mA 5V 0.7V 0.85V 10mA 4pf 30MHz 0.5mA 2dB 200mA 
10mA 5V 

2mA 5V 0.125V 10mA 4pF 5d8 100mA 

100µA 5V 
0.65V 

100mA 4pF 200MHz 10mA 2dB 200mA 
(VBE (m)) 

100µA 5V 0.9V 10mA 5pF 30MHz 0.5mA 
1.4d8 

200mA 
(Typ.) 

10µA 5V 
100µA 5V 0.2V 10mA 3pF 100MHz 1mA 

4dB 
200mA 

1.0mA 5V 0.3V 50mA (Typ.) 
10mA 5V 

5mA 10V 0.25V 10mA 4pF 125MHz 5mA 100mA 

@le & VcE 
]VCE (sat) & VsE (sat) @le 

Cob fT @le !off le 
Max. Max. Max. Min. Max. Max. 

0.1mA 10V 
1.0mA 10V 
10mA 10V 0.4V 1.3V 150mA 

SpF 250MHz 20mA 600mA 
150mA 10V 1.6V 2.6V 500mA 
150mA 1V 
500mA 10V 

0.1mA 10V 
1.0mA 10V 
10mA 10V 0.3V 1.2V 150mA 

SpF 250MHz 20mA 285ns 600mA 
150mA 10V 1V 2V 500mA 
150mA 1V 
500mA 10V 

50mA 2V 0.6V 1.0V 100mA 12pF 100MHz 50mA 800mA 

50mA 2V 1.0V 1.0V 100mA 12pF 100MHz 50mA BOOmA 

0.1mA 1V 
1.0mA 1V 

0.2V 0.85V 10mA 
10mA 1V 

0.3V 0.95V 50mA 
4pF 250MHz 10mA ~25ns 200mA 

50mA 1V 
100mA 1V 



RD Nm 

General purpose amplifiers and switches 

Part No. Package BVeso BVern BVEBo leso @VCB hFE @le & VeE 
VeE (sat) & VsE (sat) @le 

Cob IT @le Iott le 
Min. Min. Min. Max. Min. Max. Max. Max. Max. Min. Max. Max. 

40 O.lmA 1V 

T0-92 70 1.0mA 1V 0.2V 0.85V 10mA 2N3904 (EBC) 60V 40V 6V 50nA 30V 150 300 10mA 1V 0.3V 0.95V 50mA 4pF 300MHz 10mA 250ns 200mA 
(CEX) 80 50mA 1V 

30 100mA 1V 

2N4124 
T0-92 

30V 25V 5V 50nA 20V 
120 360 2.0mA 1V 

0.3V 0.95V 50mA 4pF 300MHz 10mA 200mA (EBC) 60 50mA 1V 

20 1.0mA 1V 

2N4400 T0-92 60V 40V 6V 100nA 35V 40 10mA 1V 0.4V 0.95V 150mA 6.5pF 200MHz 20mA 255ns 600mA (EBC) 50 150 150mA 1V 0.75V 1.2V 500mA 
20 500mA 2V 

20 0.1mA 1V 

T0-92 40 1mA 1V 0.4V 0.95V 150mA 2N4401 (EBC) 60V 40V 6V 100nA 35V 80 10mA 1V 0.75V 1.2V 500mA 6.5pF 250MHz 20mA 225ns 600mA 
100 300 150mA 1V 
40 500mA 2V 

MPS6515 
T0-92 

40V 25V 4V 50nA 30V 
250 500 2mA 10V 

0.5V 50mA 3.5pF 250MHz 10mA 
NF 

100mA (EBC) 150 100mA 10V 2dB 

T0-92 30 10mA 1V 
MPS6530 (EBC) 60V 40V 5V 100nA 40V 40 120 100mA 1V 0.5V 1.0V 100mA 8pF 390MHz Typ. 600mA 

25 500mA 10V I 
T0-92 60 10mA 1V 

MPS6531 (EBC) 60V 40V 5V 50nA 40V 90 270 100mA 1V 0.3V 1.0V 100mA 5pF 390MHz Typ. 600mA 
50 500mA 10V 

Medium power amplifiers 

Part No. Package BVeso BVern BVEBo leso @VCB hFE @le & VeE 
VeE (sat) & VsE (sat) @le Cob IT @le Iott le 

Min. Min. Min. Max. Min. Max. Max. Max. Max. Min. Max. Max. 

MPS-A05 
T0-92 

60V 60V 4V 100nA 60V 
100 10mA 1V 

0.25V 100mA 50MHz 10mA 500mA (EBC) 100 100mA 1V 

MPS-A06 
T0-92 

80V 80V 4V 100nA 80V 
100 10mA 1V 

0.25V 100mA 50MHz 10mA 500mA (EBC) 100 100mA 1V 

Darlington amplifiers 

Part No. Package BVeso BVern BVEBo leso @VCB hFE @le & VeE 
VeE (sat) & VsE (sat) @le Cob IT @le NF 

le 
Min. Min. Min. Max. Min. Max. Max. Max. Max. Min. Max. 

T0-92 20k 200k 10mA 5V 1.2V 5mA 2N6426 (EBC) 40V 40V 12V 50nA 30V 30k 300k 100mA 5V 
1.5V 2.0V 500mA 

7pF 10dB 500mA 
20k 200k 500mA 5V 

T0-92 10k 100k 10mA 5V 
1.2V 50mA 2N6427 (EBC) 40V 40V 12V 50nA 30V 20k 200k 100mA 5V 1.5V 2.0V 500mA 7pF 10dB 500mA 

14k 140k 500mA 5V 

MPS-A13 
T0-92 (CES) 

10V 100nA 30V 
5k 10mA 5V 

1.5V 100mA 10pF 125MHz 10mA 500mA (EBC) 30V 10k 100mA 5V 

MPS-A14 
T0-92 (CES) 

10V 100nA 30V 
10k 10mA 5V 

1.5V 100mA 10pF 125MHz 10mA 500mA (EBC) 30V 20k 100mA 5V 

MPS-A26 
T0-92 (CES) 

10V 100nA 40V 
10k 10mA 5V 

1.5V 100mA 500mA (EBC) 50V 10k 100mA 5V 

MPS-A27 
T0-92 (CES) 

10V 100nA 50V 
10k 10mA 5V 

1.5V 100mA 500mA (EBC) 60V 10k 100mA 5V 

MPS-A28 
T0-92 (CES) 

12V 100nA 60V 
10k 10mA 5V 

1.5V 100mA 8pF 125MHz 10mA 500mA (EBC) 80V 10k 100mA 5V 

MPS-A29 
T0-92 (CES) 

12V 100nA 80V 
10k 10mA 5V 

1.2V 10mA 8pF 125MHz 10mA 500mA (EBC) 100V 10k 100mA 5V 

T0-92 1k 10mA 5V 
MPS-004 (EBC) 25V 10V 1.0µA 20V 2k 100mA 5V 1.0V 100mA 500mA 

1k 300mA 5V 
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Transistors 
T0-92 (JEDEC Standards Numbers) 
ePNP Transistors 
General purpose small signal amplifiers 

Part No. Package BVceo BVceo BVeeo lceo @VCB 
Min. Min. Min. Max. 

2N3703 T0-92 

MPS3703 (ECB) 50V 30V 5V 100nA 20V 
(EBC) 

T0-92 2N5086 (EBC) 50V 50V 3V 100nA 40V 

T0-92 2N5087 (EBC) 50V 50V 3V 100nA 40V 

MPS-A70 T0-92 
40V 40V 4V 100nA 30V 

(EBC) 

General purpose amplifiers and switches 

Part No. Package BVceo BVceo BVEBO lceo @VCB 
Min. Min. Min. Max. 

2N2907 T0-92 

PN2907 IECBl 60V 40V 5V 100nA 50V 
EBC 

2N2907A T0-92 

PN2907A IECBl 60V 60V 5V 100nA 50V 
EBC 

T0-92 50nA 30V 2N3906 (EBC) 40V 40V 5V (CES) 

2N4125 T0-92 
30V 30V 4V 50nA 20V 

(EBC) 

2N4126 T0-92 
25V 25V 4V 50nA 20V (EBC) 

T0-92 2N4403 (EBC) 40V 40V 5V 100nA 35V 

2N6076 T0-92 
25V 25V 5V 100nA 25V (ECB) (CES) 

T0-92 (CES) 100nA MPS3638 (EBC) 25V 25V 
4V 

(CES) 15V 

MPS3638A T0-92 25V (CES) 4V 100nA 15V (EBC) 25V (CES) 

T0-92 MPS4250 (EBC) 40V 40V 5V 100nA 40V 

MPS6519 T0-92 
40V 25V 4V 50nA 20V (EBC) 

T0-92 MPS6534 (EBC) 40V 40V 4V 100nA 30V 

hFE @le & Vee Min. Max. 

30 150 50mA 5V 

150 500 100µA 5V 
150 1.0mA 5V 
150 10mA 5V 

250 800 100µA 5V 
250 1.0mA 5V 
250 10mA 5V 

40 400 5mA 10V 

hFE @le & Vee Min. Max. 

35 0.1mA 10V 
50 1.0mA 10V 
75 10mA 10V 

100 300 150mA 10V 
30 500mA 10V 

75 0.1mA 10V 
100 1.0mA 10V 
100 10mA 10V 
100 300 150mA 10V 
50 500mA 10V 

60 0.1mA 1V 
80 1.0mA 1V 

150 300 10mA 1V 
60 50mA 1V 
30 100mA 1V 

50 150 2mA 1V 
25 50mA 1V 

120 360 2mA 1V 
60 50mA 1V 

30 0.1mA 1V 
60 1mA 1V 

100 10mA 1V 
100 300 150mA 2V 
20 500mA 2V 

100 500 10mA 10V 

20 10mA 10V 
30 50mA 1V 
20 300mA 2V 

80 1.0mA 10V 
100 10mA 10V 
100 50mA 1V 
20 300mA 2V 

250 700 0.1mA 5V 
250 1mA 5V 
250 10mA 5V 

250 500 2mA 10V 
150 100mA 10V 

60 10mA 1V 
90 270 100mA 1V 
50 500mA 10V 

Vee (sat) & Vee (sat) @le 
Cob f1 @le toff/NF le 

Max. Max. Max. Min. Max. Max. 

0.25V 1.0V 50mA 
(Vee (on) ) 

12pF 100MHz 50mA 200mA 

NF 
0.3V 0.85V 10mA 6pF 40MHz 0.5mA 

3dB 200mA 
(Vee (on) ) 

NF 
0.3V 10mA 6pF 40MHz 0.5mA 2dB 200mA 

0.25V 10mA 6pF 125MHz 5mA 100mA 

Vee (sat) & Vee (sat) @le 
Cob fr @le toff le 

Max. Max. Max. Min. Max. Max. 

0.4V 1.3V 150mA 
1.6V 2.6V 500mA 8pF 200MHz 50mA 180ns 600mA 

0.4V 1.3V 150mA 
1.6V 2.6V 500mA 8pF 200MHz 50mA 180ns 600mA 

0.25V 0.85V 10mA 
0.4V 0.95V 50mA 4.5pF 250MHz 10mA 300ns 200mA 

0.4V 0.95V 50mA 4.5pF 200MHz 10mA 200mA 

0.4V 0.95V 50mA 4.5pF 250MHz 10mA 200mA 

0.4V 0.95V 150mA 
0.75V 1.3V 500mA 8.5pF 200MHz 20mA 255ns 600mA 

0.25V 0.85V 10mA 13pF 200MHz Typ. 260ns 100mA 

0.25V 1.1V 50mA 
1.0V 2.0V 300mA 

20pF 100MHz 50mA 170ns 500mA 

0.25V 1.1V 50mA 10pF 150MHz 50mA 170ns 500mA 1.0V 2.0V 300mA 

NF 
0.25V 10mA 6pF 

2.0dB 
200mA 

0.5V 50mA 6pF 200MHz Typ. 
NF 

100mA 
2.0dB 

0.5V 1.0V 100mA BpF 260MHz Typ. 600mA 



eMedium power amplifiers 

Part No. Package BVcso BVcEO BVEBO 
Min. Min. Min. 

2NS819 
T0-92 

50V 40V 5V (EBC) 

T0-92 MPS43S4 (EBC) 60V 60V 5V 

T0-92 
MPS6562 (EBC) 25V 25V 5V 

MPS-ASS 
T0-92 

60V 60V 4V (EBC) 

MPS-A56 
T0-92 

BOV BOV 4V (EBC) 

eoarlington amplifiers 

Part No. Package BVeso BVeEO BVEBo 
Min. Min. Min. 

MPS-A63 
T0-92 

30V 
30V 

10V (EBC) (CES) 

MPS-A64 
T0-92 

30V 
30V 

10V (EBC) (CES) 

MPS-A6S 
T0-92 

30V 
30V 

BV (EBC) (CES) 

T0-92 

ePackaging specifications 
T0-92 Taping 

leso @VCB hFE @le & VcE 
VeE (sat) ¥@ 1~t) 

Max. Min.Max. Max.Max. 

100nA25V 
150300 2mA 2V 

0.75V 1.2V500mA 
25 500mA 2V 

25 0.1mA10V 
40 1.0mA10V 0.15V 0.9V150mA 100nA50V 50500 10mA10V 0.50V 1.1 V500mA 40 100mA10V 
30 500mA10V 

35 10mA 1V 
100nA20V 50 100mA 1V 0.50V 1.2V500mA 

50200 500mA 3V 

100nA60V 
100 10mA 1V 0.25V 1.2V1 OOmA 
100 100mA 1V (VsE (on) ) 

100nABOV 
50 10mA 1V 0.25V 1.2V1 OOmA 
50 100mA 1V (VsEJ£ln' ) 

lcso @VCB hFE @le & VeE 
VeE (sat) ¥@ 1\llal) 

Max. Min.Max. Max.Max. 

100nA 30V 

100nA 30V 

100nA 30V 

5K 10mA5V 
10K100mA5V 

10K 10mA5V 
20K100mA5V 

50K 10mA5V 
20K100mA5V 

(Unit: mm) 

3.7±0.2 

n 

(I) Emitter 
(2) Collector 
(3) Base 

3. 7±0.2 

0± 1.0 

l.5Max. 

0 
ti 

0 ___ ,,,-1 

1.5V100mA 

1.5V100mA 

1.5V100mA 

T0-92 Ammo box 

RDHRI 

Cob fT @le Iott le 
Max. Min. Max. Max. 

15pF 135MHz 50mA 750mA 

30pF 100MHz 50mA 400ns 800mA 

30pF 60MHz 10mA 500mA 

50MHz100mA 500mA 

50MHz100mA 500mA 

I Cob fT @le 10tt/NF le 
Max. Min. Max. 

7pF 125MHz10mA 500mA 

7pF 125MHz10mA 500mA 

100MHz10mA 2dB 500mA Typ. 

(Unit: mm) 
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Transistors 

T0-92 • SPT 
T0-92 and its smaller version, the SPT transistors, have conventional leads that fit into PWB mounting holes. 
Ammo box taped packaging for automated insertion is standard packaging, however, bulk is also available. 

Package 
VCE.o (V) le le Max. 

Pc (mW) (Ta=25'C) 

Application T0-92 SPT 
*VcES llE *VcER (mA) (mA) T0-92 SPT 

hFE 
VcE (V) 

Part No. 
2SA1137 - -80 -100 - 300 - 120-560 -6 

Low rbb' 
2$8737 - -40 -300 - 250 - 120-560 -6 

Head Amp 
250786 2SD786S 40 300 - 250 250 120-560 6 
2SA825 2SA825S -so** -50 - 250 250 82-270 -3 
2SA933A 2SA933AS -50 -150 - 300 300 120-560 -6 
2SA933AL.N 2SA933ASLN -50 -150 - 300 300 180-560 -6 
2SA1038 - -120 -50 - 300 - 180-560 -6 
2SA1039 - -80 -50 - 300 - 180-820 -6 
2SA1198 2SA1198S -80 -50 - 400 300 180-820 -6 

Low Noise 40 150 - 300 300 390-820 6 
2SC1740 2SC1740S 

50 150 - 300 300 120-560 6 
40 150 - 300 300 390-820 6 

2SC1740L.N 2SC1740Sl.N 
50 150 - 300 300 180-560 6 

2SC2389 2SC2389S 120 50 - 300 300 180-820 6 
2SC2390 - 80 50 - 300 - 180-820 6 
2SC2808 2SC2808S 100 50 - 500 300 180-820 6 

Pre Amp - 2SC4779S 25 100 200 - 300 180-560 6 
2SA854 2SA854S -32 -500 - 400 300 82-390 -3 
2SA1199 2SA1199S -40 -700 - 400 300 120-560 -6 
2SA1515 2SA1515S -32 1000 - 500 300 82-390 -3 
2SC1741 2SC1741S 32 500 - 400 300 82-390 3 

Driver 2SC1741A 2SC1741AS 50 500 - 400 300 82-390 3 
2SC2872 2SC2872S 40 700 - 400 300 120-560 6 
2SC3359 2SC3359S 80 300 - 400 300 82-390 3 
2SC3377 - 32 1000 - 500 - 82-390 3 

- 2$017685 80 1000 2000 - 300 82-390 3 
- 2SA1585S ~20 -2000 -5000 - 400 82-390 -2 

2$81426 - -20 -3000 -5000 750 - 82-390 -2 

- 2SC4115S 20 2000 5000 - 400 120-560 2 
Low VcE(sat) 

2$02152 - 20 3000 5000 750 - 120-560 2 
2501468 2S01468S 15 1000 - 400 300 120-560 3 

- 2SD2322S 32 800 - - 300 82-390 3 
Strobo Flash 2501960 - 15 5000 8000 750 - 250- 2 
Indicator Drive 2SA821 - -210** -30 - 250 - 56-270 -3 
High Voltage SW 2SC1651 - 21ollE* 30 - 250 - 56-270 3 
SW - 2SA1835S -40 -200 - - 250 56-270 -1 
Chroma 2SC3415 - 300 100 - 500 - 39-180 10 

2SA830 2SAB30S -32* -300 -1500 300 300 5k- -5 
2SA936 - -32* -300 - 300 - 10k- -5 

Darlington 
2SC1645 2SC1645S 32* 300 1500 300 300 5k- 5 
2SC2062 - 32 300 - 300 - 5k- 3 

High hFE 2S02132 25021445 20 500 1000 625 300 560-2700 3 
H_ig!l \{mQ_ - 2S02227S 50 150 200 - 300 560-2700 5 

Note : •Emitter center 

Darlington transistor Internal circuit 

T0-92 • SPT High frequency type 
Package 

VcEO le fr Cob 
Application T0-92 SPT 

(V) (mA) (pf) 
hFE VcE 

Part No. 
(MHz) (V) 

Ati FM IF AM RF 
2SC2410 2SC2410S 32 100 230 1.8 56-180 6 
2SC2058 2SC2058S 25 50 300 1.6 56-270 6 

~FM FM RF 

~ i Mix. Osc. 
2SC1809 2SC1809S 20 20 500 1.4 39-180 6 

2SC3801*- - 25 30 1100 0.8 39-270 10 

VHF TV Tuner 2SC2926 2SC2926S 19 50 1100 1.2 39-270 10 

UHF - 2SC4042S 18 50 1500 1.1 27-180 10 

l 
Mix. Osc. - 2SC4044S 20 50 2000 1.0 27-270 10 

- 2SC4043S 11 50 3200 1.0 27-270 10 

Note : *Emitter center 

Internal 
lc(mA) circuit 

-2 -
-10 -

10 -
-10 -
-1 -
-1 -
-2 -
-2 -
-2 -

1 -
1 -
1 -
1 -
2 -
2 -
2 -
1 -

-100 -
-10 -

-100 -

100 -
100 -
10 -

100 -
100 -
500 -

-100 -
-100 -

100 -
100 -
100 -
100 -

2000 -
-5 -

5 -
-10 -

10 -
-100 Fig. 2 
-10 Fig. 1 
100 Fig. 4 
100 Fig. 3 
10 -
1 -

le 
(mA) 

2 
1 

I 

1 

4 
5 
5 
5 
5 
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eProduct Designation 
Specify part No., packaging specification code and hFE ranking code. 

Blank unless otherwise required 

I 

~[§J@J[I]@J[fil[[][ID 00 CTI~O Cffi 
I I I I 

Part No. Packaging specification code hFE Ranking code 
"' Code Package Package specifications Quani~ /Package 

T93 Ammo box 3,000 
T0-92 

- Bulk 1,000 

TP Ammo box 5,000 
SPT 

- Bulk 2,000 

Code hFE Range ;;;;· 

L 27~56 ~ 
M 39~82 

N 56~120 . 
p 82~180 

Q 120~210 • 
R 180~390 I 
s 270~560 

~ E 390~820 
ii~ u 560~1200 ii"r 

v 820~1800 li=. 
w 1200~2100 aa.~ 

A 1k~ i~: 
;r~CD 

B 5k~ ii!.g· 

c 10k~ 

Page 

(Unit : mm) 157 
T0-92 

4.8±0.2 

11 
3.7±0.2 

n 

(I) Emitter 
(2) Collector 
(3) Base 

Magazine taping type : lead formed as shown below. 

ePackaging Specifications 

T0-92 • SPT Taping 

t.h1 r---
1~ 

I 
,,-i "o[~~------c~--=--l-~1k-i 
I_ I .I 

l.5Max. 

Code 
A 

B 
c 
H 
d 
p 

Pa 
Do 
P1 
Fa 
F1 
w 

Ho 
Wo 
w, 
P20 

"h 
"h, 

t 

SPT 

T0-92 
4.8±0.2 
3.7±0.2 
2.5Min. 
5.2Max. 
0.5±0.1 

12.7±0.5 
12.7±0.3 

,P4.0±0.2 
6.35±0.5 
5.~:~ 
2.~:T 
18.0~6:~ 
16.0±0.5 
6.0±0.5 
9.0±0.5 
1.0Max. 
0±1.0 
0±0.5 

0.7±0.2 

SPT 
4.0±0.2 
2.0±0.2 
3.0Min. 
3.0±0.2 
0.4~:6~ 
12.7±1.0 
12.7±0.2 

,P4.0±0.2 
6.35±0.5 
5.0~:~ 
2.~:i 
18.0~ci:~ 

16.0±0.5 
6.0±0.5 
9.0±0.5 
1.0Max. 
0±1.0 
0±1.0 

0.7±0.2 

~l!~??_ 
(1)(2)(3) 

B 

2.0±0.2 

n 

(I) Emitter 
(2) Collector 
(3) Base 

(Unit: mm) 

T0-92 • SPT Ammo box 

~ w H D 

T0-92 340 262 40 

SPT 330 232 40 

135 
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Transistors 

ATR •ATV 
Approximately the same size as the T0-92 with up to 1 W power capability. 
Taped type for automated placement or bulk packaging available. 

Package 
Vceo (V) le le Max. Pc(mW) 

Application ATR ATV 
liEVcES .. liEVcER (A) (A) (Ta=25'C) 

Part No. 
2SA937 AML.N - -50 -0.15 - 300 

Low Noise 2SC2021MLN 
40 0.15 - 300 -
50 0.15 - 300 

2SA937AM 2SA1547A -50 -0.15 - 300 

2SC2021M 2SC4010 
40 0.15 - 300 

Pre Amp 50 0.15 - 300 
2SC4776M 2SC4778 25 0.1 0.2 400 
2SA874M 2SA1548 -32 -0.5 - 300 
2SB909M 2581237 -32 -1 - 1000* 
2SB910M 2581238 -80 -0.7 - 1000* 
2SB911M 2581240 -32 -2 -3 1000* 
2SB1042M 2581241 -80 -1 - 1000* 
2SB1044M 2581242 -50 -1 - 1000* 
2SB1066M 2581243 -50 -3 - 1000* 
2SB1130AM 2581236A -160 -1.5 -3 1000* 

Driver 
2SB1130M 2581236 -120 -1.5 -3 1000* 
2SC1652M 2SC4016 32 0.5 - 400 
2SD1225M 2501858 32 1 - 1000* 
2SD1226M 2501859 80 0.7 - 1000* 
2SD1227M 2501862 32 2 2.5 1000* 
2SD1228M 2501860 50 0.5 - 600 
2SD1293M 2501863 80 1 2 1000* 
2SD1507M 2501864 50 3 - 1000* 
2SD1665AM 2S01857A 160 1.5 3 1000* 
2SD1665M 2501857 120 1.5 3 1000* 

Storobo Flash 2SB1307M 2581326 -20 -5 -10 1000* 
Low VcE(sat) 2501962M 2502097 20 5 10 1000* 

2SB1485M 2581443 -50 ~2 -5 1000* 

Low Vce(sat) 
2501469M 2501865 15 1 - 600 

- 2502264 20 3 5 1000* 
2502197M 2502279 50 2 5 1000* 

Chroma 2SC3270M 2SC4015 300 0.1 - 1000* 
High hFE - 2581460 -20 -2 -3 1000* 
High hFE 2502145M 2502192 20 0.5 1 400 
High VEBO 2S02313M 2502315 50 0.15 0.2 400 

2SA790M 2SA1549 -32"' -0.3 -1.5 300 
2S81076M 2581239 -4ollEllE -2 - 1000* 

Darlington 
2SC1545M 2SC4017 32"' 0.3 1.5 300 
2S01536M 2501861 4ollEllE 2 - 1000* 
2SD1660M 2501867 100 2 - 1000* 
2SD1661M 2501866 60±10 2 - 1000* 

High Voltage - 2SA1776 -400 -0.5 -1 1000* 
SW 2SC4295M 2SC4620 400 0.1 - 1000* 

Note : *PC board (collector "s copper foil area, 1 cm' or over ; PC board thickness, 1.7mm) 

Darlington transistor Internal circuit 

Fig. 1 Fig. 2 Fig. 3 

ATR • A TV High frequency type 
Package 

Application VcEO le Ir 
ATR ATV 

(V) (mA) (MHz) 
Part No. 

f I 2SC3078M 2SC4012 32 100 230 
FM IF AM RF 

2SC2063M 2SC4011 25 50 300 
FM FM RF 

l V~F 2SC3079M 2SC4013 20 20 500 
Mix. Osc. 

TV Tuner 
UHF 2SC3080M 2SC4014 19 50 1100 

lll Mix. Osc. 

Internal 
hFE 

VcE (V) lc(mA) circuit 

180-560 -6 -1 -
390-820 6 1 -
180-560 6 1 -
82-390 -6 -1 -

390-820 6 1 -
120-560 6 1 -
180-560 6 1 -
82-390 -3 -100 -
82-390 -3 -100 -
82-390 -3 -100 -
82-390 -3 -500 -
82-390 -3 -100 -
82-390 -3 -100 -
56-390 -3 -500 -
56-270 -5 -100 -
56-390 -5 -100 -
82-390 3 100 -
82-390 3 100 -

82-390 3 100 -
82-390 3 500 -

82-390 3 100 -
82-390 3 500 -
82-390 3 500 -
56-270 5 100 -
56-390 5 100 -
82-390 -2 -500 -

120-560 2 500 -
82-270 -2 -500 -

120-560 3 100 -
120-560 2 100 -
82-270 2 500 -
39-180 10 10 -

270-1200 -6 -500 -
560-2700 3 10 -
560-2700 5 1 -
5k- -5 -100 Fig. 1 
1k- -3 -500 Fig. 1 
5k- 5 100 Fig. 2 
1k- 3 500 Fig. 2 
1k-10k 2 1000 Fig. 3 
1k-10k 2 1000 Fig. 4 
82-270 -5 -50 -
56-270 10 10 -

Cob 
hFE VcE le (pF) 

(V) (mA) 

1.8 56-180 6 2 

1.6 56-270 6 1 

1.4 39-180 6 1 

1.2 39-270 10 5 
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eProduct Designation 
Specify part No., packaging specification code and hFE ranking code. 

Blank unless otherwise required 

I 
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...-----' I ~ I I c:=:_ 

Part No. Packaging specification code hFE Ranking code 

ATR 

6.8±0.2 r ---1 N 

--o• 

Code Package 

-
ATR 

C2 

TV2 

TV3 
ATV 

TV4 

TV6 

(Unit: mm) 

(I) Emitter 
(2) Collector 
(3) Base 

ePackaging Specifications 

ATV Taping 

12.7±1.0 6.8±0.2 

* 1.ATV TV4: 16.5±0.5 

Package specifications 

Bulk 

Tube 

Ammo box 

ATV 

0±1.0 ! 
t r 
I I 

I 

12.7±0.2 * 2.Applies to A TV TV3. 16.0 ± 0.5 for A TV TV6 

Quantity /Package Code hFE Range 

(pcs) L 27~56 

2,000 M 39~82 

~. 000 ( 80pcs x 100) N 56~120 

p 82~180 

Q 120~270 
2,500 

R 180~390 

s 270~560 

TV2 TV3 

6.8±0.2 2.5±0.2 

""'-~ ~ ~~"' ,,,~, 
o.s±O. I ~. I I (2) Collector 

" j (3) Base 
(I) ___ ). 

l2.s4l2.s4I II_--·-
~ ~~o~~-1 

TV4 

ATV Ammo box 

ATR Container tube 

Code hFE Range 

E 390~820 

u 560~1200 

v 820~1800 

w 1200~2700 

A 1k~ 

B 5k~ 

c 10k~ 

(Unit: mm) 

68±02 2.05±0.2 

"~:J[(I) 
TV6 

+: I (2) 
~ I (3) 

" I 

Emitter 
Collector 
Base 

1.05 0.45±0. I 

2.5±0.2 
r~ 

~' I"' 

I 

(2) 
(3) 

Emitter 
Collector 
Base 

(Unit: mm) 

Packaging specification code : C2 
Quantity/packaging: 80 pcs 

I 
Page 

155 

137 



Transistors 

T0-92L • T0-92LS • MRT 
T0-92L is a high power version of T0-92 and T0-92LS is a slimmed T0-92L. 
MAT is a 1.2W package power taped transistor designed for use with an automatic placement machine. 

Package 
VcEO (V) le le Max. 

Pc (W) (Ta=25°C) 

Application T0-92L T0·92LS MRT hFE 
Internal 

'"VcES (A) (A) T0-92L T0-92LS MRT VcE (V) lc(mA) circuit 
Part No. 

- 25A1819 - -150 -0.05 - - 0.8 - 120-390 -6 -2 -
Low Noise - 2SC4720 - -150 0.05 - - 0.8 - 120-390 6 2 -

2SA934 2SA1818 2581329 -32 -1 -2 0.75 0.9 1.2 82-390 -3 -100 -

2SA935 2SA1902 2581330 -80 -0.7 - 0.75 0.9 1.2 82-390 -3 -100 -
2$81010 2581595 2581331 -32 -2 -3 0.75 0.9 1.2 82-390 -3 -500 -

2581041 - 2581332 -80 -1 - 0.9 - 1.2 82-390 -3 -100 -

2581043 - - -50 -1 - 0.9 - - 82-390 -3 -100 -
2581212 • 2581596 2581328 -160 -1.5 - 0.9 o.9· 1.2 56-270 -5 -100 -

2581425 - - -20 -2 -3 1.0 - - 270-1200 -6 -500 -
Driver - - 2581517 -50 -3 - - - 1.2 56-390 -3 -500 -

2SC2060 2SC4719 25D2005 32 1 2 0.75 0.9 1.2 82-390 3 100 -
2SC2061 2SC5061 25D2006 80 0.7 1 0.75 0.9 1.2 82-390 3 100 -

25D1292 - 25D2008 80 1 2 0.9 - 1.2 82-390 3 500 -

25D1384 25D2450 25D2007 32 2 2.5 0.75 0.9 1.2 82-390 3 500 -

25D1812 25D2451 25D2004 160 1.5 - 0.9 0.9 1.2 56-270 5 100 -

- - 25D2146 50 3 - - - 1.2 56-390 3 500 -

- 2SA1903 - -20 -3 - - 0.9 - 82-390 -2 -100 -
2581374 25A1820 - -50 -2 -5 1.0 0.9 -. 82-270 -2 -500 -

Low V cE(sat) 
2SC5062 20 3 - - - - 0.9 - 120-560 2 100 -

25D2069 2SC4721 - 50 2 5 1.0 0.9 - 82-270 2 500 -
High Voltage 2SA1482 - - -150 -0.05 - 0.8 - - 120-390 -6 -2 -
Driver 2SC3800 - - 150 0.05 - 0.8 - - 120-390 6 2 -
Strobo Flash 2$81306 - 2$81482 -20 -5 -10 1.2 - 1.2 82-390 -2 -500 -
Low V cE(sat) 2501961 - - 20 5 10 1.2 - - 120-560 2 500 -
Chroma 2SC3269 2SC4722 2SC4243 300 0.1 - 0.75 0.8 1.0 39-180 10 10 -

2$81425 - 2581461 -20 -2 -3 1.0 - 1.2 270-1200 -6 -500 -
High hFE 

2502159 - - 25 2 3 1.0 - - 390-2700 6 500 -
High hFE 

2502172 - - 25 1.2 2 1 - - 560-2700 5 500 -
High VEBO 

2581256 - 2581333 -100 -2 - 1.2 - 1.2 1k-10k -2 -1000 Fig.1 

- - 2581515 -BO -4 - - - 1.2 1k-10k -3 -2000 Fig.1 

2501809 - 2502009 50ME 1 - 0.9 - 1.2 2k- 3 500 Fig.2 

2501929 - 2502010 60±10 2 - 1.2 - 1.2 1k-10k 2 1000 Fig.5 

Darlington 25D1930 - 2502011 100 2 - 1.2 - 1.2 1k-10k 2 1000 Fig.4 

- - 1'2SC4724 100 3 5 - - 1.2 2k-10k 2 1500 Fig.4 

2501931 - - 60±10 1.5 - 0.9 - - 1k-30k 2 1000 Fig.6 

- - 25D2308 80 4 - - - 1.2 1k-10k 3 2000 Fig.4 

- - 2SD2309 60 4 - - - 1.2 1k-10k 3 2000 Fig.3 

Darlington - - 2SD2388 so!~ 2 3 - - 1.2 1k-10k 2 1000 Fig.5 
Driver 

2SA1584 - - -400 -0.1 -0.2 0.9 - - 56-270 -10 -10 -
2SA1780 2SA1884 2SA1809 -400 -0.5 -1 0.9 0.9 1.2 56-270 -5 -50 -

High Voltage 
2SA1760 - - -400 -0.1 -0.2 0.9 - - 56-270 -10 -10 -

SW 
- - 25A1861 -400 -2 -4 - - 1.2 56-180 -5 -100 -

2SC4166 - - 400 0.1 - 0.9 - - 56-270 10 10 -
Note : tcUnder development 

Darlington transistor Internal circuit 

TID ~ ~ TID 
,,;i_ 

1b 
.... 

0-< ~ 

y 
fig.1 fig.2 fig.3 fig.4 fig.5 fig.6 
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eProduct Designation 
Specify part No., packaging specification code and hFE ranking code. 

Blank unless otherwise required 

I 

0[§J~Cfil@J[!J 00 [JITJ@J@] IBJ 
2 I I r=r= 

T0-92L 

Part No. Packaging specification code 

Code 

T103 

-

TE4 

-

T105 

5.8±0.2 4.8±0.2 

1·1 n 

(I) Emitter 
(2) Collector 
(3) Base 

Package P~si:a:fficalicns 

Ammo box 
T0-92L 

Bulk 

Ammo box 
T0-92LS 

Bulk 

MRT Ammo box 

T0-92LS 

Quantity /Package 
(pcs) 

2,500 

500 

3,000 

1,000 

2,000 

4.9±0.2 

r-1 

Magazine taping of T0-92L and T0-92LS : lead formed as shown below. 

ePackaging Specifications 

T0-92L • T0-92LS Taping MRT Taping 

Symbol T0-92L T0-92LS Symbol T0-92L T0-92LS 

A 5.8±0.2 4.9±0.2 Fa 5.0:'.:-g:~ 

B 4.8±0.2 3.9±0.2 F1 2.5~g:~ 2.5~8:~ 
c 3.0Min. 3.0Min. w 18.0:'.:6:~ 18.0:':6:~ 
H 8.0±0.2 8.0±0.2 Ho 16.0±0.5 16.0±0.5 

d 0.55±0.1 0.55±0.1 Wo 6.0±0.5 6.0±0.3 
p 12.7±1.0 12.7±1.0 w, 9.0±0.5 9.0±0.4 

Po 12.7±0.3 12.7±0.3 t.h 0±1.0 0±1.0 

Do q\4.0±0.2 q\4.0±0.2 ,,.h, 0±0.5 0±0.5 

P1 6.35±0.4 6.35±0.4 t 0.7±0.2 0.7±0.2 

hFE Ranking code 
Code 

L 

M 

N 

p 

Q 

R 

s 

3.9±0.2 

r-i 

(I) Emitter 
(2) Collector 
(3) Base 

hFE Range 

27~56 

39~82 

56~120 

82~180 

120~270 

180~390 

270~560 

MRT 

Code 

E 

u 
v 
w 
A 

B 

c 

hFE Range 

390~820 

560~1200 

820~1800 

1200~2100 

1k~ 

5k~ 

10k~ 

(Unit: mm) 

3.4±0.2 n 

l 1s 
(I) Emitter 
(2) Collector 
(3) Base 

(Unit: mm) 

T0-92L • T0·92LS • MRT Ammo box 

..........___ W H D 

T0-92L 340 317 48 

T0-92LS 340 270 48 

MRT 340 317 48 

::;t 
"" = ..,, 
~ 
r:;; 

I 
i!~ 
~sr! 
ii;. 
~~= 
~ii;: 
6!'1" 

~-.:if 

Page 

157 
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Transistors 

CPT • T0-126 • T0-126FP 
CPT (SC-59) is also available as automated, surface mounted type by adding F5 to the part number (see page 77). 
T0-126FP is a direct mounting type, allowing simple assembly without additional insulator. 

Package 
VcEO (V) le le Max. 

Pc (W)(Tc0 25"C) 

Application CPT T0-126 TQ-126FP hFE 
**VCER (A) (A) CPT T0-126 T0-126FP VcE (V) lc(mA) 

Part No. 

- 2S81007 2SB889F -80 -0.7 - - 10 5 82-390 -3 -100 

2581182 2$81009 2SB891F -32 -2 - 10 10 5 82-390 -5 -500 

- 2S81065 - -50 -3 - - 10 - 56-390 -3 -500 

- 2581086 - -120 -1.5 - - 10 - 56-390 -5 -100 

2581275 2581086A - -160 -1.5 - 10 10 - 56-270 -5 -100 

2581184 - - -50 -3 - 15 - - 82-390 -3 -500 

2581181 - - -80 -1 - 10 - - 82-390 -3 -100 

2581516 - - -80 -3 - 10 - - 56-270 -2 -400 

Driver 2581535 - - -100 -6 - 10 - - 56-270 -1 -550 

- 2501378 2501200F 80 0.7 - - 10 5 82-390 3 100 

2501758 2501380 2501189F 32 2 - 10 10 5 82-390 3 500 

- 2501382 2501381F 80 1 2 - 10 5 82-390 3 100 

2501733 - - 80 1 - 10 - - 82-390 3 500 

- 2501506 - 50 3 - - 10 - 56-390 5 100 

2501760 - - 50 3 - 15 - - 82-390 3 500 

- 2501563 2502343 120 1.5 - - 10 5 56-390 5 100 

2501918 2501563A - 160 1.5 - 10 10 - 56-270 5 100 

2SA1834 - - -20 -10 -15 10 - - 120-560 -2 -500 

2581412 2581423 2581436 -20 -5 -10 10 10 5 82-390 -2 -500 
Strabo Flash 

2SC5001 20 10 10 120-560 2 500 - - 15 - -
Low VcE(sat) 

2SC5103 - - 60 5 10 - - 82-270 2 1000 

2502118 2502147 2502166 20 5 10 10 10 5 120-560 2 500 

Chroma - 2SC3272 2SC3271F 300 0.1 - - 10 5 39-180 10 10 

- - 2SC4137 20 0.1 - - - 4 560-2700 3 10 
High hFE 

2502318 - - 60 3 4.5 15 - - 390-1800 4 500 

- 2581008 258786F -40** -2 - - 10 5 1k- -3 -500 

2581183 - - -40** -2 - 10 1k-200k -3 -500 

2581316 2581272 - -100 -2 - 10 10 - 1k-10k -2 -1000 

Darlington 2581474 - - -80 -4 - 10 - - 1k-10k -3 -2000 

Driver - 2501379 2SD947F 40** 2 - - 10 5 4k- 3 500 

2501759 - - 40*"' 2 10 - - 1k-200k 3 500 

2502143 2501637 - 60±10 2 - 10 10 - 1k-10k 2 1000 

2501980 2501638 - 100 2 - 10 10 - 1k-10k 2 1000 

2SA1727 2SA1775 - -400 -0.5 -1 10 10 - 56-270 -5 -50 

High Voltage SW 2SA1862 - - -400 -2 -4 10 - - 56-180 -5 -100 

2SA1807 - - -600 -1 -2 10 - - 56-180 -5 -100 

Darlington transistor Internal circuit 

Internal 
circuit 

-
-
-
-
-
-

-

-

-
-

-

-

-

-

-

-

-

-
-
-
-
-
-
-
-

Fig.1 

Fig.1 

Fig.3 

Fig.2 

Fig.4 

Fig.4 

Fig.6 

Fig.5 

-

-
-

~ m TID ~ TID -ab 
Fig.1 Fig.2 Fig.3 Fig.4 Fig.5 Fig.6 
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eProduct Designation 
Specify part No., packaging specification code and hFE ranking code. 

Blank unless otherwise required 
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Part No. Packaging specification code hFE Ranking code 

CPT (D PAK) 

T0-126FP 

C0.5 

Code 

-

-

2 3 +0.2 

] I 0:5::~ 

1.0±0.5 

(I) Base 
(2) Collector 
(3) Emitter 

3.2±0.2 
Top ¢3.3 r---i 

co 7 

l~~_9_:_aj __ J 12·~.±0.S 0.7±0.1 II i 1.76±0.5 

(I) Emitter 
(2) Collector 
(3) Base 

Package Pockl:Q:!si;ecificaticrls 

CPT Bulk 

T0-126 
Bulk 

T0-126FP 

T0-126 

Quantity /Package Code 

(pcs) L 

1,000 M 

N 
1,000 

p 

Q 

R 

s 
E 

u 
v 
w 
A 

B 

c 

7.8±0.2 
r 1 

.2.3±0.31 lz.3±0.3 
(I) (2) (3) 

hFE Range 

27~56 

39~82 

56~120 

82~180 

120~270 

180~390 

270~560 

390~820 

560~1200 

820~1800 

1200~2100 

1k~ 

5k~ 

10k~ 

(Unit: mm) 

2.5±0.2 
n 

0.55±0. I II i 1.26±0.1 

(I) Emitter 
(2) Collector 
(3) Base 

c;;· 

~ 

. 
• I 
~ 
ii~ 
i~r 
ii~=-
~a= --· ~=-; 
!:tfli'm 

~-c8· 

Page 

158 
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Transistors 

T0-220 • T0-220FP • T0-220FN • HRT 
T0-220FP is a T0-220 with mold coated fin for easier mounting and higher PC, 2W. T0-220FN is a low profile (by 2mm) version of T0-220FP without 
fin support pin, for higher mounting density. HAT is a taped power transistor package for use with an automatic placement machine. 

Part No. VcEo le 
Pc(W) 

Internal Application (V) (A) 
Tc=25·c Ta=25·c hFE circu.it 

T0-220 T0-220FP T0-220FN HRT T0-220 T0-220FP T0-220FN HRT VCE (V) le (A) 

2SA1634 2SA1635 - - -60 -4 40 30 - - 60-320 -4 -1 -

2581369 2581370 2581565 2581496 -60 -3 40 30 25 1.8 60-320 -5 -0.5 -

2581064 2581185 2581566 2581357 -50 -3 30 25 25 1.8 60-320 -3 -0.5 -

2581085 2581186 2581569 2581353 -120 -1.5 20 20 20 1.8 60-320 -5 -0.1 -
2581085A 2581186A 2581569A 2581353A -160 -1.5 20 20 20 1.8 00-200 -5 -0.1 -

2581289 2581290 - 2581356 -80 -7 40 30 - 1.8 60-320 -5 -1 -
2581291 2581292 - 2581358 -60 -5 40 30 - 1.8 60-320 -5 -1 -
2581293 2581294 - 2581360 -100 -5 40 30 - 1.8 60-320 -5 -1 -
2581334 2581335 - 2581355 -60 -4 40 30 - 1.8 60-320 -5 -1 -

2581334A 2581335A - - -80 -4 40 30 - - 60-320 -5 -1 -
Driver 2SC4007 2SC4008 - 2SC4355 80 4 40 30 - 1.8 60-500 4 1 -

2502023 2502061 2502394 2502096 60 3 40 30 25 1.8 60-320 5 0.5 -
2501505 2501762 2502395 2502037 50 3 30 25 25 1.8 60-320 3 0.5 -

2501562 2501763 2502400 2502033 120 1.5 20 20 20 1.8 60-320 5 0.1 -

2501562A 2501763A 2502400A 2502033A 160 1.5 20 20 20 1.8 60-200 5 0.1 -

2501580 2501833 - 2502036 80 7 40 30 - 1.8 60-320 5 1 -
2501720 2501832 - 2502038 60 5 40 30 - 1.8 60-320 5 1 -
2501778 2501855 - 2502035 60 4 40 30 - 1.8 60-320 5 1 -

2501778A 2501855A - - 80 4 40 30 - - 60-320 5 1 -

2501896 2501897 - 2502040 100 5 40 30 - 1.8 60-320 5 1 -

2501956 2501957 - - 120 7 40 30 - - 100-500 5 1 -
- 2SA1757 - - -60 -5 - 25 - - 60-320 -2 -1 -

- 2SA1758 - - -60 -12 - 30 - - 60-320 -2 -2 -

- 2SC4595 - - 60 12 - 30 - - 60-320 2 2 -
Low VcE(sat) - 2SC4596 - - 60 5 - 25 - - 60-320 2 1 -

2SC4845 2SC4846 - - 120 5 40 30 - - 00-200 5 3 -

2SC4848 2SC4849 - - 120 7 40 30 - - 60-200 5 3 -

Chroma - 1<-2SC4718 - 2SC4506 300 0.1 - 10 - 1.5 40-200 10 0.1 -

High hFE 2501943 2501944 2502396 2502044 60 3 40 30 30 1.8 400-2k 4 0.5 -

2SC3968 2SC3969 - 2SC4354 400 2 20 20 - 1.8 16-50 5 0.1 -
High Vol1age &N 

2SC4205 2SC4129 - - 400 5 40 30 - - 16-50 5 3 -
2581286 2581287 2581567 2581359 -100 -2 25 20 20 1.8 1k-10k -2 -1 Fig.1 

2581339 2581340 - 2581513 -120 -6 40 30 - 1.8 2k-20k -3 -2 Fig.1 

2581341 2581342 2581568 2581512 -80 -4 35 30 30 1.8 1k-10k -3 -2 Fig.1 

2581343 2581344 - 2581514 -100 -8 40 30 - 1.8 1k-20k -3 -2 Fig.1 

2581550 2581551 - 2581549 -80 -10 40 30 - 1.8 1k-20k -3 -5 Fig.1 

2SC4573 2SC4574 - 2SC4575 60±10 4 35 30 - 1.8 2k-10k 5 1.5 Fig.4 

- 2SC4895 - - 100 3 - 30 - - 2k-10k 2 1.5 Fig.2 

Darlington 2501646 2501765 2502398 2502039 100 2 25 20 20 1.8 1k-10k 2 1 Fig.2 

2501647 2501764 2502397 2502041 60±10 2 25 20 20 1.8 1k-10k 2 1 Fig.4 

- 2502091 - 2502283 90~~ 2 - 20 - 1.8 1k-10k 2 1 Fig.4 

2501783 2501856 - 2502042 60±10 5 30 25 - 1.8 2k-30k 3 2 Fig.4 

2501888 2501889 - 2502043 120 6 40 30 - 1.8 2k-20k 3 2 Fig.2 

2501932 2501933 2502399 2502032 80 4 35 30 30 1.8 1k-10k 3 2 Fig.2 

2501986 2501987 - 2502306 60 4 35 30 - 1.8 1k-10k 3 2 Fig.3 

2502024 2502025 - 2502307 100 8 40 30 - 1.8 1k-20k 3 2 Fig.2 

Darlington transistor Internal circuit 

Fig.1 Fig.2 Fig.3 



RD Nm 

eProduct Designation 
Specify part No., packaging specification code and hFE ranking code. 

~[§J[Q][~][~J~@J op go ~----. 
I 

Part No. Blank unless otherwise required s ecification code hFERanking code 

T0-220 

lw1MJ\ 
110.1±0.21 

2.54±_0.~~_!_0.~ 
(1)(2)(3) 

lmmm\ 

ePackaging Specifications 

HRT Taping 

a 
+I 

T0-220 Container tube 

(I) Base 
(2) Collector 
(3) Emitter 

(I) Base 
(2) Collector 
(3) Emitter 

4.5±0.2 

~0±1.Q 

Note 

Packaging specification code : C7 

Quantity /Packaging : 50 pcs 

Code Package Pad<a;ie Sl'lcifraicm 

Bulk 
T0-220* 

C7 Tube 

Bulk 
T0-220FP* 

C7 Tube 

Bulk 

T0-220FN 
C7 Tube 

T114 HRT Ammo box 

: Tray packages with various terminal configurations 

are also available . Ask for details . 

(I) Base 
(2) Collector 
(3) Emitter 

HRT Ammo box 

HRT 

Quantity /Package Code hFERange 

(pcs) A 16~32 

500 B 25~50 

1,000 c 40~80 

(50pcsx20) 
D 60~120 

500 

1,000 
E 100~200 

(50pcs X20) F 160~320 

500 G 250~500 

1,000 H 400~800 

(50pcs X20) 
J 600~1200 

1,000 
K 1000~2000 

(fonning, pin cut) 

2.54±0.s I I 12.~~±o.s o.ss~g:bs 2.s±o.s 

(I) Base 
(2) Collector 
(3) Emitter 

(Unit: mm) 

:::;t ... 
::I 
<n c;;· 

5 

I 
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Transistors 

T0-247 
T0-220 class high output power package with Pc 60 to 1 OOW. 

Application Part No. 
VcEO le Pc(W) 

hFE (V) (A) Tc=25°C VcE (V) lc(A) 

'A-2581477 -100 -5 60 60-320 -5 -1 

'A-2S81345 -80 -7 80 60-320 -5 -1 
Driver 

'A-2S02236 100 5 60 60-320 5 1 

'A-2502062 80 7 80 60-320 5 1 

'A-2SA1788 -120 -8 80 60-320 -5 -1 

2SA1633 -150 -10 100 60-320 -5 -1 
AudioOutput 

'A-2SC4652 120 8 80 60-320 5 1 

2SC4278 150 10 100 60-320 5 1 

'A-2SA1789 -60 -12 80 60-320 -2 -2 

'A-2SC4653 60 12 80 60-320 2 2 
Low Vee (sat) 

'A-2SC4847 120 60 60-200 5 3 5 

'A-2SC4850 120 7 60 60-200 5 3 

High Vol1age &N 'A-2SC4277 400 5 80 16-50 5 3 

'A-2581478 -100 -8 60 2k-20k -3 -2 
Darlington 

'A-2502237 100 8 60 2k-20k 3 2 

Note : *Under develcpment 

Darlington transistor Internal circuit 

Fig.1 Fig.2 

Note : *Under development 

eProduct Designation 
Specify prat No., packaging specification code and hFE ranking code. 

Blank unless otherwise required 

I 

Internal T0-247 
circuit 

-
-
-
-
-
-
-
-
-
-
-
-
-

Fig.1 

Fig.2 

(Unit: mm) 

5.0:!:8:f 
2.or-12.0 

~--;nrr= 

2.4±0.5 

(I) Base 
(2) Collector 
(3) Emitter 

OOOO@J~rnmoo oo gQo ~----., 
Part No. Packaging specification code 

Code Package Pa:kege Sl'lcif•:alk .. lltriy /Pa:kege lpcsl 

- Bulk 200 
T0-247 

F31 Po:kallnfoonll!tray 500 

Others package specmcations are under consideration . 
Ask for de1ails . 

hFE Ranking code 
Code hFE Range 

A 16-32 

B 25-50 

c 40-80 

D 60-120 

E 100-200 

F 160-320 

G 250-500 

H 400-800 

J eoo-1200 

K 1000-2000 
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Digital Transistors 

FTR • FTL • ATR •ATV• SPT 
Composite transistors with built-in resistors. In addition to FTR and FTL and ATR and ATV and SPT package variations, internal 
resistor variations are available for specific applications to meet wide needs. 

eProduct Designation 

DTA124E D A 
Part No. T Suffix 

Package code 

DAT and DTC of 100mA have suffix "A" . 
For example, DTA123E of ATR package is expressed as DTA123EAA. 
Package codes are shown on the table right. 

FTR 
Pcakage code F 

(I) (2) (3) 

ATR 

Package code A 

SPT 

Package code S 

4±0.2 
r-1 

~ 

a 
0.45~~:~~ 

1.21 I I I 1.21 

(1)(2)(3) 

8 

(!)Emitter 
(2)Collecter 
(3) Base 

(!)Emitter 
(2) Collecter 
(3) Base 

Z.0±0.2 

n 

0.5 Q 45 +O. IS 
. -0.05 

(!)Emitter 
(2) Collecter 
(3) Base 

FTL 
Package code L 

ATV 

Package code V 

Package code 
Package Code 

FTR F 

FTL L 
ATR A 

ATV v 
SPT s 

(Unit: mm) 

6.8±0.2 2.4±0.2 

r-----1 Cl 

0.5±0.I 

(I) (2) (3) 

6.8±0.2 

II 

0.5±0.I 

(1) (2) (3) 

~~4.l1A 

1.1 I II 0.45±0.1 

(!)Emitter 
(2) Collecter 
(3) Base 

!.05 

(!)Emitter 
(2)Collecter 
(3) Base 



naNm 

e 1 OOmA Specifications 
PNP Type NPN Type Resistance value Package 

Fig.1 Fig.2 FTR FTL ATR ATV SPT 
Vee lo 

G1 R1 R2 (V) (mA) 
Vo lo 

Part No. (kO) (kO) Pd=300mW (V) (mA) 

DTA1D3ROA DTC1D3ROA 2.7 1.0 0 0 0 0 0 50 30 20~ 5 30 

DTA113ZOA DTC113ZOA 1.0 10 0 0 0 0 0 50 100 33~ 5 5 

DTA114EDA DTC114EDA 10 10 0 0 0 0 0 50 50 30~ 5 5 

DTA114WDA DTC114WOA 10 4.7 0 0 0 0 0 50 100 24~ 5 10 

DTA114VOA DTC114VDA 10 47 0 0 0 0 0 50 70 6S~ 5 5 

DTA115EOA DTC115EOA 100 100 0 0 0 0 0 50 20 s2~ 5 5 

DTA115UD DTC115UO 100 10 0 0 0 0 0 50 20 27~ 5 5 

DTA123EDA DTC123EOA 2.2 2.2 0 0 0 0 0 50 100 20~ 5 20 

DTA123JOA DTC123JOA 2.2 47 0 0 0 0 0 50 100 so~ 5 10 

DTA123VOA DTC123VOA 2.2 10 0 0 0 0 0 50 100 33~ 5 10 

DTA124EDA DTC124EOA 22 22 0 0 0 0 0 50 30 56~ 5 5 

DTA124XOA DTC124XOA 22 47 0 0 0 0 0 50 50 6S~ 5 5 

DTA143EOA DTC143EOA 4.7 4.7 0 0 0 0 0 50 100 20~ 5 10 

DTA143XOA DTC143XOA 4.7 10 0 0 0 0 0 50 100 30~ 5 10 

DTA143VOA DTC143VDA 4.7 22 0 0 0 0 0 50 100 56~ 5 5 

DTA143ZOA DTC143ZOA 4.7 47 0 0 0 0 0 50 100 so~ 5 10 

DTA144EDA DTC144EDA 47 47 0 0 0 0 0 50 30 6S~ 5 5 I 
DTA144VOA DTC144VDA 47 10 0 0 0 0 0 50 70 33~ 5 5 

DTA144WOA DTC144WDA 47 22 0 0 0 0 0 50 30 56~ 5 5 

D : Package code F L A v s m 
• PNP Type NPN Type Resistance value Package hFE 

Fig.3 Fig.4 R1 
VcEO le 

FTR FTL ATR ATV SPT VcE le 
(kO) 

(V) (mA) Min. Typ. Max. 
(V) (mA) Part No. Pd=300mW 

DTA113TOA - 1.0 50 100 0 0 0 0 0 100 250 600 5 1 

DTA114TOA DTC114TOA 10 50 100 0 0 0 0 0 100 250 600 5 1 

DTA115TOA DTC115TOA 100 50 100 0 0 0 0 0 100 250 600 5 1 

DTA124TOA DTC124TDA 22 50 100 0 0 0 0 0 100 250 600 5 1 

DTA125TO DTC125TO 200 50 100 0 0 0 0 0 100 250 600 5 1 
Page 

DTA143TOA DTC143TOA 4.7 50 100 0 0 0 0 0 100 250 600 5 1 128 
DTA144TOA DTC144TDA 47 50 100 0 0 0 0 0 100 250 600 5 1 

D : Package code F L A v s 

PNP Type NPN Type 8-E Resistance Package hFE 

Fig.5 Fig.6 R2 
VcEO le 

FTR FTL ATR ATV SPT VcE le 
(kO) 

(V) (mA) Min. 
(V) (mA) Part No. Pd=300mW 

~ 
Page 

136 
DTA114GOA DTC114GOA 10 50 100 0 0 0 0 0 5 30 5 

DTA115GOA DTC115GOA 100 50 100 0 0 0 0 0 5 S2 5 

DTA124GOA DTC124GDA 22 50 100 0 0 0 0 0 5 56 5 

DTA144GDA DTC144GDA 47 50 100 0 0 0 0 0 5 6S 5 

D : Package code F L A v s 

m 
• Page 

136 
Equivalent circuits 

·1~~ ~~ (Base) (Collector) ( IN (Collector) R 
Base ~Collectoc Base Ba;e~Cdl_. ., 2 

GND(+) GND Enitt« Emitter 
(Emitter) (Emitter) 

Fig.1 Fig.2 Fig.3 Fig.4 

~ 
Page 

134 

B ~Collectoc 
General designation 

a;e B'5eLCollectoc 

IN~OUT IN~OUT ., "2 
Emitter Emitter GND(+) GND 

Fig.5 Fig.6 DT A • DTB Series DTC • DTD Series 

147 
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Digital Transistors 

FTR • FTL • ATR •ATV• SPT 
esoOmA Specifications 

PNP Type NPN Type Resistance value Package le Max. Vee 
Fig.1 Fig.2 R1 R2 FTR FTL ATR ATV SPT 

(V) (rnA) Gi Vo lo 
Part No. (kO) (kO) Pd"300mW Pd"600mW Pd'3XlmW .. (V) (mA) 

DTB113EO DTD113EO 1.0 1.0 0 0 0 0 0 50 500 33- 5 50 
DTB113ZD DTD113ZD 1.0 10 0 0 0 0 0 50 500 56- 5 50 
DTB114ED DTD114EO 10 10 0 0 0 0 0 50 500 56- 5 50 
DTB122JD DTD122JD 0.22 4.7 0 0 0 0 0 50 500 47- 5 50 
DTB123EO DTD123EO 2.2 2.2 0 0 0 0 0 50 500 39- 5 50 
DTB123YO DTD123YD 2.2 10 0 0 0 0 0 50 500 56- 5 50 
DTB133HO DTD133HD 3.3 10 0 0 0 0 0 50 500 56- 5 50 
DTB143ED DTD143EO 4.7 4.7 0 0 0 0 0 50 500 47- 5 50 

D : Packag_e code F L A v s 
llE Characteristics of element transistors 

PNP Type NPN Type Resistance value Package 
VcEO le 

hFE 
Fig.3 Fig.4 R1 FTR FTL ATR ATV SPT VcE le 

Part No. (kO) Pd=300mW Pd"600mW Pd•300mW 
(V) (mA) Min. Typ. Max. 

(V) (mA) 

DTB114TO DTD114TO 10 0 0 0 0 0 40 500 100 250 600 5 50 
DTB123TD DTD123TD 2.2 0 0 0 0 0 40 500 100 250 600 5 50 
DTB143TO DTD143TO 4.7 0 0 0 0 0 40 500 100 250 600 5 50 
DTB163TD DTD163TD 6.8 0 0 0 0 0 40 500 100 250 600 5 50 

D : Package code F L A v s 

PNP Type I NPN Type B-E Resistance Package 
VcEO le hFE Fig.5 l Fig.6 R2 FTR l FTL ATR l ATV SPT 
(V) (mA) Min. l VCE l le 

Part No. (kO) Pd=300mW Pd"600mW Pd•300mW (V) (mA) 

DTB114GD J DTD114GD 10 0 

± 
0 0 

± 
0 0 50 500 56 l 5 l 100 

D : PaCkBlle code F L A v s 

eFor Muting 
PNP Type f NPN Type Resistance value Package le Max. Ron 

- Fig.2 R1 I R2 FTR I FTL ATR I ATV SPT 
Vee 

(mA) G1 l Vo I lo (0) 

Part No. (kO) (kO) Pd=300mW Pd=600mW Pd•300mW 
(V) .. (V) (mA) Typ . 

- I DTC363ED 6.8 I 6.8 0 I 0 0 I 0 0 20 600 50 T 5 I 70- 1.1 
D : Package code F l L A l v s 

llE Characteristics of element transistors 

PNP Type NPN Type Resislance value Package 
VcEo 

hFE Ron 
- Fig.4 R1 FTR FTL ATR ATV SPT 

le 
(0) VcE le 

Part No. (kO) Pd=300mW 
(V) (mA) Min. Typ. Max. (V) (mA) Typ. Pd"600mW Pd•300mW 

- DTC314TD 10 0 0 0 0 0 15 600 100 250 600 5 50 1.5 
- DTC323TO 2.2 0 0 0 0 0 15 600 100 250 600 5 50 0.65 
- DTC343TD 4.7 0 0 0 0 0 15 600 100 250 600 5 50 0.95 
- DTC363TD 6.8 0 0 0 0 0 15 600 100 250 600 5 50 1.25 

D : Packag_e code F L A v s 

Equivalent circuits 

IN o 
R1 

L?&\1ector) 'QM (Base) 

R2 f 
(B~e (Collector) 

~~I- B ~Collector Base ase 
2 

GND(+) GND Emtie' Emitter 
(Emitter) (Emitter) 

Fig.1 Fig.2 Fig.3 Fig.4 

General designation 
BaseLCollector Base :a= Collector 

IN~OUT IN~OUT R2 R2 

Emitter Emitter GND(+) GND 

Fig.5 Fig.6 DTA • DTB Series DTC • DTD Series 
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eProduct Designation 
Specify part No., packaging specifications code and h FE ranking code. 

Part No. 

@ITJ~W~[!]~[ID~ ,DP ~ 
____________ T__, Blank unless otherwise required Packaging specification code 

Package code 

I 
Package 

I 

FTR FTL ATR ATV SPT 

Code F L A v s 

ePackaging Specifications 

FTL • ATV taping 

Code FTL ATV 
A 6.8±0.2 6.8±0.2 
B 2.4±0.2 2.5±0.2 

"" I c 
11T H 3.4±0.2 4.4±0.2 Ir ___ • 0 d 

p 
0.5±0.1 0.5±0.1 
12.7±1.0 12.7±1.0 

-I ! 
Po 
Do 

I t1 ·-11 
p, ,,-i 

~I Fo 
F, 
w 

12.7±0.2 12.7±0.2 
q\4.0±0.2 q\4.0±0.2 
6.35±0.4 6.35±0.4 
5.08 ::'.:g:~ 5.08 ::'.:g:~ 
2.54 ::::g:~ 2.54 ::::g:~ 

18.0::'.:~:~ 18.0::'.:~:~ 
Ho 17.1 ±0.5*' 11.1 ±o.5*2 

H, 19.0±0.5*' 19.0±0.5*' 
Wo 6.0±0.5 6.0±0.5 
w, 9.0±0.5 9.0±0.5 

P20 1.0Max. l.OMax. 

L'.h 0±1.0 0±1.0 
L'.h, 0±1.0 0±1.0 

t 0.7±0.2 0.7±0.2 

T0-92 • SPT Taping 

Code T0-92 SPT 
A 4.8±0.2 4.0±0.2 
B 3.7±0.2 2.0±0.2 

c 2.5Min. 3.0Min. 

H 5.2Max. 3.0±0.2 

d 0.5±0.1 0.45::'.:~:~~ 
p 12.7±0.5 12.7±1.0 

Po 12.7±0.3 12.7±0.2 

Do o\4.0±0.2 q\4.0±0.2 

I .5Max. 
6.35±0.5 6.35±0.5 p, 

Fa s.o :g:~ s.o :g~ 
F 1 2.s :g:~ 2.5 :8:i 
w 18.0 =6:g 18.0 =6:~ 
H a 16.0±0.5 16.0±0.5 

H, 
Wo 6.0±0.5 6.0±0.5 
w, 9.0±0.5 9.0±05 

1.0Max. l.OMax. 

L'.h 0±1.0 0±1.0 

0±0.5 0±1.0 

0.7±0.2 0.7±0.2 

Code Package Package specificaticns °"'1tity/Pad<age(pcs) 

Bulk 2.000 FTR 
Tube 8,000 (BOpcs x 100) 

TL3 FTL Ammo box 2,500 

SPT 
Ammo box 5,000 
Bulk 2,000 

ATR Bulk 2,000 
Tube 8,000 (80pcsX100) 

ATV Ammo box 2,500 

(Unit: mm) 

FTL ·ATV• T0-92 • SPT Ammo box 

'~, 

FTR Container tube 

w H D 

FTL 334 280 41 

ATV 334 280 41 

T0-92 340 262 40 

SPT 330 232 40 

Packaging specification code : C1 

Quantity /Packaging : 80 pcs 

I 

Page 

128 

l!l 
• Page 

136 
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Transistor Arrays 

LF 12 Pin (ZIP Type) ·SIP 10 Pin 
Matched set of 4 or 5 transistors for less space, less labor, less cost with additional feature of uniform circuit characteristics. 

Part No. 
VcEO le 
(V) RsE (k!l) (mA/circuit) 

TA54 -70 10 -50 

TA57 -70 10 -50 

TA76 40 None 100 

TA78 40 None 100 

TA60 32 0 300 

TA61 -32 0 -300 

TA64 -32 None -1000 

Equivalent circuits 

TA54 TA57 

!HHHHHI !HHHHHI 
Pin I 12 2 11 3 10 4 9 5 8 6 7 Pin I 12 2 11 3 10 4 9 5 8 6 7 
CBEBEBEBEBEC EBCBCBCBCBCE 

TA60 TA61 

!AAAA! !AAAA! 
Pin I 2 3 4 5 6 7 8 9 10 Pin I 2 3 4 5 6 7 8 9 10 

EBCBCBCBCE EBCBCBCBCE 
R BE ::;4k0 R BE =.4k0 

LF12Pin 

17.0±0.2 2.8±0.2 

![liii~!l 
1.2;;0.3 __ll:_~_':_(l,Jl.. I I 2. 15±0.25 

[ 13.97±0.5 _J-

eProduct Designation 

Packaging specifications 

Package Pad<age spdcati"" Quantity/package (pcs) 

LF12 Tube 1,500 (25pcs x 60) 

SIP10 Tube 1,020 (17pcsx60) 

Pc (mW/circuit) 
hFE (Ta=25"C) 

50 56~560 

50 56~560 

50 56~ 

50 56~ 

200 1000~ 

200 1000~ 

500 82~ 

TA76 

!HHHHHI 
Pin I 12 2 11 3 10 4 9 5 8 6 7 
CBEBEBEBEBEC 

TA64 

!HHOHI 
Pin I 2 3 4 5 6 7 8 9 10 
EBCBCBCBCE 

SIP10Pin 

VcE (V) le (mA) 
Package 

-3 -10 

-3 -10 
LF12Pin 

6 1 

6 1 

5 100 

-5 -100 SIP10Pin 

-3 -100 

TA78 

!HHHHHI 
Pin I 12 2 11 3 10 4 9 5 8 6 7 
EBCBCBCBCBCE 

E: Emitter 
C: Collector 
B: Base 

(Unit: mm) 

06±0~ - ----
0 8±0 I 

I 3±0 I 

22 5±0 3--

llo.4±0.1 

ePackaging Specifications (Unit: mm) 

LF12Pin, SIP10Pin Container tube 

CTJ~~@J DO 
I __ _._I ___ _ 

Part No. Blank unless otherwise required 



Power Transistor Arrays 
Four 1 OPin and three 8Pin T0-220 power transistors are packed in a single package. 
Suitable for motor drive and printer dot drive. 

PSIP8Pin 

Part No. Equivalent circuits 

jti3AA11 
® ~ ([) 

!*3AA12 

!*3AA13 
:~® ___ ®~'® 

!*3AC11 ® ® m 
!*3AC12 :~®~®~ 
!*3AC13 '® 

Note : ti Under development 

PSIP10Pin 

Part No. Equivalent circuits 

® 
4AA11 @::{ 

jti4AA12 

4AC15 ® ® ([) ® 

4AC24 CD 
®=1 @:5 ®=1 ®=1 o@ 

4AC16 ® ® m ® 
4AC17 

:~®~®~®~@ 4AC21 

4AC22 

4AC18 ® ® ([) ® 

4AC19 :~©~®§1®~@ 
4AC20 

!*4AC25 ® ® m ® 

®~©~®~ 
!*4AC26 CD @ 

® ® m ® 

itr4AC23 :~ ©~ ®~ ®~ @ 
® 

!*4AE12 @:5 
Note : *Under development 

eProduct Designation 

Packaging specifications 

Package Padl!lle'l'Cli:a!Ons Quantity /Packag~ (pcs I 

PSIPB Tube 625 (25pcs x 25) 

PSIP10 Tube 500 (20pcs x 25) 

Vern 
(V) 

-100 

-120 

-80 

100 

120 

80 

Vern 
(V) 

-60 

-120 

60 

60 

60±10 

60±10 

72±10 

100±15 

100 

200 

100 

60±10 

100±15 

100±15 

-50 

50 

le 
(A) 

-2 

-6 

-4 

2 

6 

4 

le 
(A) 

-3 

-6 

3 

3 

2 

4 

2 

2 

3 

2.5 

2 

2 

2 

3 

-3 

3 

hFE 

1k~10k 

2k~20k 

1k~10k 

1k~10k 

2k~20k 

1k~10k 

60~320 

600~2k 

2k~10k 

2k~10k 

2k~10k 

1k~10k 

2k~10k 

1k~5k 

2k~10k 

2k~10k 

1k~10k 

1k~10k 

RDNlll 

Pc (W) (Ta=25°C) 

VcE (V) le (A) (1 Circuit) 

-2 -1 2.0 

-3 -2 2.0 

-3 -2 2.0 

2 1 2.0 

3 2 2.0 

3 2 2.0 

Pc (W) (Ta=25°C) 
----~----i 

VcE (V) le (A) (1 Circuit) 

-5 -0.5 2.0 

-3 -2 2.0 

5 0.5 2.0 

4 0.5 2.0 

2 1.0 2.0 

5 1.5 2.0 

2 1.0 2.0 

2 1.0 2.0 

2 1.5 2.0 

4 1.0 2.0 

2 1.0 2.0 

2 1.0 2.0 

2 1.0 2.0 

4 1.5 2.0 

-3 -0.5 

2.0 

3 -0.5 

Part No. Blank unless otherwise required 

I 
~ 
i~=' 
a.ii! 
lifl aa.= 
;:!.; 
!Z'-~· 

Page 
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Power Transistor Arrays 

PSIP8Pin 

PSIP10Pin 

25.2±0.2 

~I Rl.O 

(Unit: mm) 

4.0±0.2 

~ 
0.5±0.015 

1.2 

0 

(Unit: mm) 

4.0±0.2 

n 

~ 
0.55±0.15 

1.2 

IPackaging Specifications {Unit: mm) 

PSIP8Pin Container tubu 

ePackaging Specifications (Unit : mm) 

PSIP10Pin Container tube 



Digital Transistors Arrays 
RD Nm 

LF12Pin • LF9Pin (ZIP type) 
Effectively used when saving of labor, space and cost is critical. Because of uniform characteristics of elements used, 
minimum difference among circuits can be obtained. 

Part No. Resistance value 
Vee lo Pc (mW/unit) 

G1 Package R1 R2 (V) (mA) (Ta=25°C) PNP Type NPN Type 
(kO) (kO) Vo (V) lo (mA) 

DT5A113ZA DT5C113ZA 1.0 10 50 100 50 33~ 5 5 

DT5A114EA DT5C114EA 10 10 50 50 50 30~ 5 5 

DT5B123E DT5D123E 2.2 2.2 50 500 100 39~ 5 50 

DTSA124EA DTSC124EA 22 22 50 30 50 56~ 5 5 LF12Pin 

DT5A143EA DTSC143EA 4.7 4.7 50 100 50 20~ 5 10 

DTSA143XA DT5C143XA 4.7 10 50 100 50 30~ 5 10 

DTSA144EA DT5C144EA 47 47 50 30 50 68~ 5 5 

- DT3C144WA 47 22 50 30 50 56~ 5 5 LF9Pin 

Resistance Pd 
hFE 

Part No. value 
VcE le 

(mW/unit) Package 

R1 (KO) 
(V) (mA) 

(Ta=25°C) Min. Typ. Max. VcE (V) le (mA) 

DT5A143TA 4.7 -50 -100 50 100 250 600 -5 -1 
LF12Pin 

DTSC143TA 4.7 50 100 50 100 250 600 5 1 

Equivalent circuits 

DT5A/DT5B Series DT5A/DT5B Series 

!:fl H H H H I G(+) : GND(+) !:fl H H H H l G : GND 

Pin I 12 2 11 3 10 4 9 5 8 6 7 D : OUT Pin I 12 2 II 3 10 4 9 5 8 6 7 0 : OUT 

G(+) I 0 I 0 I 0 I 0 I 0 G(+) I : IN G I 0 I 0 I 0 I 0 I 0 G I : IN 

DT5A143T DT5C143T DT3C144W 

l"rl rl rl rl rl I l .. rl rl rl rl rl I lfl ITT ITT G(+) : GNO (+) G : GNO 
0 : OUT 

Pin I 12 2 11 3 10 4 9 5 8 6 7 I : IN Pin I 12 2 

G(+) I 0 I 0 I O I 0 I 0 G(+) G I 0 

LF12Pin 

~ 

17.0±0.2 2.8±0.2 +I 

j[ ~i1 m1111~~ ,,,Rt 
1.d±'o.3 ~'-"sijl I I 2. 1s±o.2s. 

~~_!Q_.5 
I 6 

I llgllgll~!l 9 ogag I 
12 7 

eProduct Designation 
Specify Part No., packaging specification code. 

Packaging specifications 

Package Pocka;Je sre:ifications Quantity /Package (pcs) 

LF12 Tube 1,500 (25pcsx60) 

LF9 Tube 2,100 (35pcsx60) 

Part No. 

II 3 
I 0 

10 4 9 5 8 6 7 
I 0 I 0 J 0 G 

LF9Pin 

0 : OUT 
I : IN Pin I 9 2 8 3 7 4 6 5 

(Unit: mm) 

12.0±0.2 2.4±0.1 

r_i1 .ii ,,.,,R1i1 
~ .21±0.2 I I 0.55±0.1 11 J _____ 12~~_!_D_~??_ 

I 5 

10000000001 
9 6 

IPackaging Specifications (Unit : mm) 

LF12pin, LF9pin Container tube 

Blank unless otherwise required 

I 
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The Class and Basic Ordering Units for Standard and Semi-standard Products 

To make it easier for the customer to 
select the type of product best suited 
to specific applications, we offer transistors 
in three types : (1) standard, (2) semi­
standard, and (3) custom. 

( 1 ) Standard products 
An inventory of these products is maintained 
so we can responed to customer orders quickly. 

(2) Semi-standard products 
These differ from standard products in that 
an inventory is not maintained, and therefore, 
a certain amount of time is required to fill 
an order. Please consult us before 
ordering these products. 

(3) Custom 
Special specifications are developed and 
manufactured based on the customer 
specifications . 
Since these custom products, require 
more time to deliver than semi-standard 
products, please consult us before 
ordering these products. 

ePlease note the following when 
ordering. 

The amount of an order must be in 
multiples of the basic order unit. 

e1ntroductory Remarks 
© : Standard products 
0 : Semi-standard products 
t::..: Custom 

ehFE Ranking code 
Code hFE Ranking Code 

L 27-56 u 
M 39-82 v 
N 56-120 w 
p 82-180 x 
0 120-270 y 

R 180-390 A* 
s 270-560 B• 
E 390-820 c• 

IE Item for darlington transistor hFE 

hFE Ranking 
560-1200 
820-1800 

1200-2100 
1800-3900 
1800-5600 

1000-
5000-
10000 

Package \ Packaging 

FTR \ Code 
hFE j Bas~ Oldeling tllit (pai) 

2SA785 POR 

2SA790 
A 
B 

2SA802 · NPO 
2SA805 NPO 

2SA806 N 
PO 

2SA874 POR 
2SA881 POR 
2SA937 PORS 
2SA937ALN RS 
2$8821 ORS 
2$8822 POR 
258851 PQR 
2881199 56-

2SC1545 
A 
B 

2SC1613 NPQ 
2SC1613A ORS 
2SC1614 NPO 

2SC1615 
N 
PO 

2SC1652 POR 

2SC2021 ORS 
E 

2SC2021LN ASE 
2SC2063 NPQ 
2SC2673 POR 
2SC3080 MNPQ 
2SC4045 LMNPO 
2SC4775 RS 
2$01055 POR 
2$01469 ORS 
2S01787 PQR 

2S02145 uvw 
2502312 uvw 
DTA1131FA 
DTA113ZFA 
DTA114EFA 
OTA114GFA 
OTA114TFA 
DTA114WFA 
DTA114YFA 
DTA115EFA 
DTA115GFA 
DTA115TFA 
OTA115UF 
OTA123EFA 
DTA123JFA 
DTA123YFA 
OTA124EFA 
OTA124GFA 
OTA1241FA 
OTA124XFA 
DTA125TF 
OTA143EFA 
OTA1431FA 
OTA143XFA 
OTA143YFA 
DTA143ZFA 
OTA144EFA 
OTA144GFA 
OTA1441FA 
DTA144VFA 
DTA144WFA 
DTA103RFA 
OTB113EF 
OTB113ZF 
DTB114EF 
DTB114GF 

Bulk Coolairor Package \ Packaging Bulk Coolainer 

C1 
2,000 8,000 FTR \ Code C1 

hFEj Basic ooleri1g unit (pai} 2,000 8,000 
0 0 OTB1141F 0 0 
0 0 OTB122JF 0 0 
0 0 DTB123EF 0 0 
0 0 OTB1231F 0 0 
0 0 OTB123YF 0 0 
0 0 
© 0 
© 0 
© 0 
© 0 
0 0 
0 0 
© 0 
© 0 
0 0 
0 0 

OTB133HF 0 0 
OTB143EF 0 0 
OTB143TF 0 0 
OTB163TF 0 0 
OTC113ZFA 0 0 
OTC114EFA © 0 
DTC114YFA 0 0 
OTC1141FA © 0 
DTC114WFA 0 0 
DTC114YFA © 0 

© 0 OTC115EFA 0 0 

0 0 OTC115GFA 0 0 

0 0 OTC115TFA 0 0 
0 0 OTC115UF 0 0 
0 0 OTC123EFA 0 0 
© 0 DTC123JFA 0 0 
© 0 OTC123YFA 0 0 
© © OTC124EFA © © 
© 0 
0 0 
© 0 
© 0 
© 0 
0 0 

DTC124GFA 0 0 
DTC1241FA 0 0 
OTC124XFA © 0 
OTC125TF 0 0 
OTC143EFA © 0 
OTC143TFA © 0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

OTC143XFA © 0 
DTC143ZFA 0 0 
DTC143YFA 0 0 
OTC144EFA © 0 
OTC144GFA 0 0 
OTC144TFA © 0 
OTC144VFA 0 0 

0 0 
© 0 
0 0 

DTC144WFA © 0 
DTC103RFA 0 0 
DTC314TF 0 0 

© 0 
0 0 

DTC323TF 0 0 
OTC343TF 0 0 

© 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

OTC363EF 0 0 
OTC3631F 0 0 
OTD113EF 0 0 
DT0113ZF 0 0 
DT0114EF 0 0 
OTD1141F 0 0 
DTD123EF 0 0 

0 0 
© 0 
0 0 
0 0 
© 0 

DTD1231F 0 0 
DT0123YF 0 0 
DT0133HF 0 0 
OTD143EF 0 0 
OTD1431F 0 0 

0 0 
© 0 

DT0163TF 0 0 

0 0 
© 0 
0 0 
0 0 
© 0 
0 0 
© 0 
0 0 
© 0 
0 0 
0 0 
0 0 
0 0 
0 0 © : Standard products 0 : Semi-standard products 



naNm 

Package \ Packaging Bulk tontain~ 

ATR \ Code C2 
h~ Basic ordering unrr (pcs) 2,000 8,000 

Package \ Packaging Bulk Container 

ATR \ Code C2 
hFE \ Basic ordering unit (pcs) 2,000 8,000 

Package \ Packaging Taping 

FTL \ Code TL2 TL3 TL4 
hFE_l~c croerirYJ un~~) 2,500 2,500 2,500 

2SA790M AB 0 0 OTB113EA 0 0 2SA1554 PO 0 0 0 
2SA874M POR ©! 0 OTB113ZA 0 0 2SA1555 B 0 0 0 
2SA937AM PORS ©! 0 OTB114EA 0 0 2SA1558 NPO 0 0 0 
2SA937AMLN RS 0 0 OTB114GA 0 0 2SA1559 POR 0 0 0 
2SB909M POR ©! 0 OTB114TA 0 0 2SA1560 POR 0 0 0 
2SB910M POR ©! ©! OTB122JA 0 0 2SA1561A POR 0 0 0 
2SB911M POR ©! 0 OTB123EA 0 0 2SB1276 ORS 0 0 0 
2SB1042M POR 0 0 OTB123TA 0 0 2SB1277 POR 0 0 0 
2SB1044M PQR 0 0 OTB123YA 0 0 2SB1278 POR 0 0 0 
2SB1066M NPOR ©! 0 OTB133HA 0 0 2SB1279 56~ 0 0 0 
2SB1076M A ©! 0 OTB143EA 0 0 2SC4032 B 0 0 0 
2SB1130M NPOR 0 0 OTB143TA 0 0 2SC4034 ORS 0 0 0 

N 0 0 
2SB1130AM 

PO ©! 0 
OTB163TA 0 0 
OTC113ZAA 0 0 

2SC4036 NPO 0 0 0 
2SC4037 POR 0 0 0 

2SB1307M POR 0 0 OTC114EAA ©! 0 2SC4038 ORSE 0 0 0 
2SC1545M B 0 0 OTC114GAA 0 0 2SC4039 NPO 0 0 0 
2SC1652M POR 0 0 OTC114TAA 0 0 2SC4040 POR 0 0 0 
2SC2021M ORSE ©! 0 OTC114WAA 0 0 2SC4041 MNPO 0 0 0 
2SC2021MLN RSE 0 0 OTC114YAA ©! 0 2SC4777 RS 0 0 0 
2SC2063M NPO 0 0 OTC115EAA 0 0 2801919 POR 0 0 0 
2SC3078M MNP 0 0 OTC115GAA 0 0 2$01920 ORS 0 0 0 
2SC3079M MNP 0 0 OTC115TAA 0 0 2$01921 POR 0 0 0 
2SC3080M MNPO 0 0 OTC115UA 0 0 2$02191 uvw 0 0 0 
2SC3270M MNP 0 0 OTC123EAA 0 0 2$02314 uvw 0 0 0 
2SC4776M RS 0 0 OTC123JAA 0 0 OTA113TLA 0 0 0 
2S01225M POR ©! 0 OTC123YAA 0 0 OTA113ZLA 0 0 0 
2S01226M POR 0 0 OTC124EAA ©! 0 OTA114ELA ©! 0 0 
2S01227M POR 0 0 OTC124GAA 0 0 OTA114GLA 0 0 0 
2S01228M POR 0 0 OTC124TAA 0 0 OTA114TLA ©! 0 0 
2S01293M POR 0 0 OTC124XAA ©! 0 OTA114WLA 0 0 0 
2S01469M ORS 0 0 OTC125TA 0 0 OTA114YLA ©! 0 0 
2S01507M NPOR 0 0 OTC143EAA ©! 0 OTA115ELA 0 0 0 
2S01536M A 0 0 OTC143TAA 0 0 OTA115GLA 0 0 0 
2S01660M 1k~10k 0 0 OTC143XAA ©! 0 OTA115TLA 0 0 0 
2S01661M 1k~10k 0 0 OTC143YAA 0 0 OTA115UL 0 0 0 
2S01665M NPOR 0 0 OTC143ZAA 0 0 OTA123ELA 0 0 0 
2S02145M uvw 0 0 OTC144EAA ©! 0 OTA123JLA 0 0 0 
2S02197M PO 0 0 OTC144GAA 0 0 OTA123YLA 0 0 0 
2S02313M uvw 0 0 OTC144TAA 0 0 OTA124ELA ©! 0 0 
OTA1137AA 0 0 OTC144VAA 0 0 OTA124GLA 0 0 0 
OTA113ZAA 0 0 OTC144WAA ©! 0 OTA124TLA 0 0 0 
OTA114EAA ©JO 00 OTC103RAA 0 0 OTA124XLA ©! 0 0 
OTA114GAA 0 0 OTC314TA 0 0 OTA125TL 0 0 0 
OTA114TAA 0 0 OTC323TA 0 0 OTA143ELA ©! 0 0 
OTA114WAA 0 0 OTC343TA 0 0 OTA143TLA 0 0 0 
OTA114YAA ©! 0 OTC363EA 0 0 OTA143XLA ©! 0 0 
OTA115EAA 0 0 OTC363TA 0 0 OTA143YLA 0 0 0 
OTA115GAA 0 0 OT0113EA 0 0 OTA143ZLA 0 0 0 
OTA115TAA 0 0 OT0113ZA 0 0 OTA144ELA ©! 0 0 
OTA115UA 0 0 OTD114EA 0 0 OTA144GLA 0 0 0 
OTA123EAA 0 0 OTD114GA 0 0 OTA144TLA 0 0 0 
OTA123JAA 0 0 OT0114TA 0 0 OTA144VLA 0 0 0 
OTA123YAA 0 0 OT0122JA 0 0 OTA144WLA ©! 0 0 
OTA124EAA ©! 0 OTD123EA 0 0 OTA103RLA 0 0 0 
OTA124GAA 0 0 OT0123TA 0 0 OTB113EL 0 0 0 
OTA124TAA 0 0 OT0123YA 0 0 OTB113ZL 0 0 0 
OTA124XAA ©! 0 OT0133HA 0 0 OTB114EL 0 0 0 
OTA125TA 0 0 OT0143EA 0 0 OTB114GL 0 0 0 
OTA143EAA ©! 0 OTD143TA 0 0 OTB114TL 0 0 0 
OTA143TAA 0 0 OT0163TA 0 0 OTB122JL 0 0 0 
OTA143XAA ©! 0 OTB123El 0 0 0 
OTA143YAA 0 0 OTB123TL 0 0 0 
OTA143ZAA 0 0 OTB123YL 0 0 0 
OTA144EAA ©! 0 OTB133HL 0 0 0 
OTA144GAA 0 0 OTB143EL 0 0 0 
OTA144TAA 0 0 OTB143TL 0 0 0 
OTA144VAA 0 0 OTB163TL 0 0 0 
OTA144WAA ©! 0 
OTA103RAA 0 0 

OTC113ZLA 0 0 0 
OTC114ELA ©! 0 0 155 



The Class and Basic Ordering Units for Standard and Semi-Standard products 

Package \ Packaging Taping 

FTL \ Code TL2 TL3 TL4 
hFE _laa.c <Jdering umtlpcs) 2,500 2,500 2,500 

Package \ Packaging Taping 

ATV \ Code TV2 TV3 TV4 TV6 
hFE.,lBa;colderingunil(i<SI 2,500 2,500 2,500 2,500 

Package \ Packaging Taping 

ATV \ Code TV2 TV3 TV4 TV6 
hFE..,lBasicorderingunit(ix;s) 2,500 2,500 2,500 2,500 

OTC114GLA 0 0 0 25A1547A PQR 0 0 0 / OT8114GV 0 0 0 / 
OTC114TLA © 0 0 25A1548 PQR 0 0 0 / OT8114TV 0 0 0 / 
OTC114WLA 0 0 0 25A1549 B 0 0 0 / OT8122JV 0 0 0 / 
OTC114YLA © 0 0 25A1776 NPQ 0 0 0 0 OT8123EV 0 0 0 / 
OTC115ELA 0 0 0 2581236 NPQR 0 0 0 0 OT8123TV 0 0 0 / 
OTC115GLA 0 0 0 2581237 PQR © 0 0 0 OTB123YV 0 0 0 / 
OTC115TLA 0 0 0 2581238 PQR © 0 0 0 OT8133HV 0 0 0 / 
OTC115UL 0 0 0 2581239 A © 0 0 0 OT8143EV 0 0 0 / 
OTC123ELA 0 0 0 2581240 PQR © 0 0 0 OT8143TV 0 0 0 / 
OTC123JLA 0 0 0 2581241 PQR © 0 0 0 OT8163TV 0 0 0 / 
OTC123YLA 0 0 0 2581242 PQR 0 0 0 0 OTC113ZVA 0 0 0 / 
OTC124ELA © 0 0 2581243 NPQR © 0 0 0 OTC114EVA 0 0 0 / 
OTC124GLA 0 0 0 2581326 PQR 0 0 0 0 OTC114GVA 0 0 0 / 
OTC124TLA 0 0 0 2SC4010 QRSE 0 0 0 / OTC114TVA 0 0 0 / 
OTC124XLA © 0 0 25C4011 NPQ 0 0 0 / OTC114WVA 0 0 0 / 
OTC125TL 0 0 0 25C4012 MNP 0 0 0 / OTC114YVA 0 0 0 / 
OTC143ELA © 0 0 2SC4013 MNP 0 0 0 / OTC115EVA 0 0 0 / 
OTC143TLA © 0 0 2SC4014 MNPQ 0 0 0 / OTC115GVA 0 0 0 / 
OTC143XLA © 0 0 25C4015 MNP 0 0 0 0 OTC115TVA 0 0 0 / 
OTC143YLA 0 0 0 25C4016 PQR 0 0 0 0 OTC115UV 0 0 0 / 
OTC143ZLA 0 0 0 25C4017 B 0 0 0 / OTC123EVA 0 0 0 / 
OTC144ELA © 0 0 25C4778 RS 0 0 0 / OTC123JVA 0 0 0 / 
OTC144GLA 0 0 0 2501857 NPQR 0 0 0 0 OTC123YVA 0 0 0 / 
OTC144TLA 0 0 0 2501858 PQR © 0 0 0 OTC124EVA 0 0 0 / 
OTC144VLA 0 0 0 2501859 PQR © 0 0 0 OTC124GVA 0 0 0 / 
OTC144WLA © 0 0 2501860 PQR 0 0 0 / OTC124TVA 0 0 0 / 
OTC103RLA 0 0 0 2501861 A © 0 0 0 OTC124XVA 0 0 0 / 
OTC314TL 0 0 0 2501862 PQR © 0 0 0 OTC125TV 0 0 0 / 
OTC323TL 0 0 0 2501863 PQR © 0 0 0 OTC143EVA 0 0 0 / 
OTC343TL 0 0 0 2501864 NPQR © 0 0 0 OTC143TVA 0 0 0 / 
OTC363EL 0 0 0 2501865 ORS © 0 0 0 OTC143XVA 0 0 0 / 
OTC363TL 0 0 0 2501866 1k~10k 0 0 0 0 OTC143YUA 0 0 0 / 
OT0113EL 0 0 0 2501867 1k~10k 0 0 0 0 OTC143ZVA 0 0 0 / 
OT0113ZL 0 0 0 2502192 uvw 0 0 0 0 OTC144EVA 0 0 0 / 
OT0114EL 0 0 0 2502279 PQ 0 0 0 0 OTC144GVA 0 0 0 / 
OT0114GL 0 0 0 2$02315 uvw 0 0 0 0 OTC144TVA 0 0 0 / 
OT0114TL 0 0 0 OTA113TVA 0 0 0 / OTC144WA 0 0 0 / 
OT0122JL 0 0 0 OTA113ZVA 0 0 0 / OTC144WVA 0 0 0 / 
OT0123EL 0 0 0 OTA114EVA 0 0 0 / OTC103RVA 0 0 0 / 
OT0123TL 0 0 0 OTA114GVA 0 0 0 / OTC314TV 0 0 0 / 
OT0123VL 0 0 0 OTA114TVA 0 0 0 / OTC323TV 0 0 0 / 
OT0133HL 0 0 0 OTA114WVA 0 0 0 / OTC343TV 0 0 0 / 
OT0143EL 0 0 0 OTA114YVA 0 0 0 / OTC363EV 0 0 0 / 
OT0143TL 0 0 0 OTA115EVA 0 0 0 / OTC363TV 0 0 0 / 
OT0163TL 0 0 0 OTA115GVA 0 0 0 / OTD113EV 0 0 0 / 

OTA115TVA 0 0 0 / OTD113ZV 0 0 0 / 
OTA115UV 0 0 0 / OT0114EV 0 0 0 / 
OTA123EVA 0 0 0 / OT0114TV 0 0 0 / 
OTA123JVA 0 0 0 / OT0123EV 0 0 0 / 
OTA123VVA 0 0 0 / OT0123TV 0 0 0 / 
OTA124EVA 0 0 0 / OT0123VV 0 0 0 / 
OTA124GVA 0 0 0 / OT0133HV 0 0 0 / 
OTA124TVA 0 0 0 / OT0143EV 0 0 0 / 
OTA124XVA 0 0 0 / OTD143TV 0 0 0 / 
OTA125TV 0 0 0 / OTD163TV 0 0 0 / 
OTA143EVA 0 0 0 / 
OTA143TVA 0 0 0 / 
OTA143XVA 0 0 0 / 
OTA143YVA 0 0 0 / 
OTA143ZVA 0 0 0 / 
OTA144EVA 0 0 0 / 
OTA144GVA 0 0 0 / 
OTA144TVA 0 0 0 / 
OTA144WA 0 0 0 / 
OTA144WVA 0 0 0 / 
OTA103RVA 0 0 0 / 
OT8113EV 0 0 0 / 

156 
OT8113ZV 0 0 0 / 
OT8114EV 0 0 0 / @ : Standard products 0 : Semi-standard products 



ftDNm 

Package \ Packaging Bulk Taping 

T0-92 \ Code T93 
hFE_l Basic ordering unit(pcs) 1,000 3,000 

Package \ Packaging Bulk Taping 

SPT 
\ Code TP 

hFe_l Basic ordering unit(pcs) 2,000 5,000 

Package \ Packaging Bulk Taping 

SPT 
\ Code TP 

hFe_l Basic ordering unit(pcs) 2,000 5,000 
.... 
~-

25A820 NPQ 0 0 25A8255 PQ 0 0 OTB143T5 0 0 
25A821 NPQ 0 0 25A8305 B 0 0 OTB163T5 0 0 
25A825 PQ 0 0 25A8545 PQR © © OTC113ZSA 0 0 
25A830 B © © 25A933A5 ORS © © OTC114E5A © © 
25A832 NPQ 0 0 2SA933ASLN RS © © OTC114G5A 0 0 

p 0 0 
25A854 

QR © © 
25A11985 RSE 0 0 
25A11995 ORS 0 0 

OTC114T5A © © 
OTC114Y5A © © 

25A933A QRS © © 25A15155 PQR 0 0 OTC114W5A 0 0 
R 0 0 

25A933ALN s 0 0 
25A936 c 0 0 

2SC16455 B 0 0 
QRS © © 

2SC17405 
E © © 

OTC115GSA 0 0 
OTC115T5A 0 0 
OTC115U5 0 0 

25A1038 RS 0 0 2SC1740SLN RSE © © OTC123E5A 0 0 
25A1039 RSE Cl Cl 2SC1741S PQR <!'51 <!'51 OTC123J5A 0 n 

Q 0 0 
25A1137 

RS 0 0 
25A1198 RSE 0 0 

QR 0 0 
25A1199 s 0 0 

p 0 0 
25A1515 

© © QR 

25C1741A5 PQR 0 0 
25C18095 MNP 0 0 
25C2058S NPQ © © 
25C2410S MNP 0 0 
25C28725 QRS 0 0 
25C29265 MNPQ 0 0 
25C40425 LMNP 0 0 

OTC123Y5A 0 0 
OTC124E5A © © 
OTC124GSA 0 0 
OTC124T5A 0 0 
OTC124X5A © © 
OTC125T5 0 0 
OTC143E5A © © 

I 
258737 QRS 0 0 25C40435 LMNPQ 0 0 OTC143TSA © © 
25C1645 B © © 25C4044S LMNPQ 0 0 OTC143X5A © © 
25C1649 NPQ 0 0 25C47795 RS 0 0 OTC143YUA 0 0 
25C1650 NPQ 0 0 2507865 ORS 0 0 OTC143Z5A 0 0 

NP 0 0 
2SC1651 

© © Q 
25014685 ORS © © 
25017685 PQR 0 0 

OTC144E5A © © 
OTC144G5A 0 0 

25A1740 QRSE © © 25021445 uvw 0 0 OTC144T5A 0 0 
25C1740LN RSE 0 0 25022275 uvw 0 0 OTC144V5A 0 0 

p 0 0 
25C1741 

© © QR 
25023225 0 0 
OTA113TSA 0 0 

OTC144W5A © © 
OTC103RSA 0 0 

p 0 0 
25C1741A 

© © QR 
OTA113ZSA 0 0 
OTA114E5A © © 

OTC3145 0 © 
OTC323TS 0 0 

M 0 0 
25C1809 

NP © © 
OTA114T5A © © 
OTA114YSA © © 

OTC343TS 0 © 
OTC363ES 0 0 

NP © © 
25C2058 

0 Q 0 

OTA114WSA 0 0 
OTA115ESA 0 0 

OTC363T5 0 0 
OT0113ES 0 0 

B 0 0 
25C2062 c © © 

OTA115G5A 0 0 
OTA115TSA 0 0 

OT0113ZS 0 0 
OT0114ES 0 0 

25C2389 RSE © © OTA115US 0 0 OT0114GS 0 0 
25C2390 RSE 0 0 OTA123ESA 0 0 OT0114T5 0 0 

Mp 0 0 
25C2410 

© © N 
OTA123JSA 0 0 
OTA123Y5A 0 0 

OT0122JS 0 0 
OT0123E5 0 0 

25C2675 RSE 0 0 OTA124ESA © © OT0123T5 0 0 
25C2808 RSE 0 0 OTA124GSA 0 0 OTD123Y5 0 0 
25C2872 ORS 0 0 OTA124T5A 0 0 OT0133H5 0 0 
25C2926 MNPQ 0 0 OTA124X5A © © OT0143E5 0 0 
25C3359 PQR 0 0 OTA125TS 0 0 OT0143T5 0 0 

p 0 0 
25C3377 

© © QR 
OTA143E5A © © 
OTA143TSA © © 

OT0163TS 0 0 

25C3415 MNP 0 0 OTA143XSA © © 
25C3801 MNPQ 0 0 OTA143YUA 0 0 
250786 ORS 0 0 OTA143ZSA 0 0 

Q 0 0 
2501468 

© © RS 
OTA144ESA © g 

OTA144G5A 0 0 
2502132 uvw 0 0 OTA144T5A 0 0 

OTA144V5A 0 0 
OTA144W5A © © 
OTA103RSA 0 0 
OTB113ES 0 0 
OTB113ZS 0 0 
OTB114ES 0 0 
OTB114G5 0 0 
OTB114TS 0 0 
OTB122JS 0 0 
OTB123ES 0 0 
OTB123TS 0 0 
OTB123Y5 0 0 
OTB133H5 0 0 
OTB143E5 0 0 157 



The Class and Basic Ordering Units for Standard and Semi-Standard products 

Package \ Packaging Bulk Taping Package \ Packaging Bulk Package \ Packaging Bulk 

T0-92L \ Code T103 

hFE \ Basic ordeling unlt(pcs) 500 2,500 CPT \ Code hFE 
hFE_l Basic ordering unit(pcs) 1,000 T0-126 \ Code 

hFE _l Basic ordenng unit(pcs) 1,000 
2SA934 POR © © 2SA1727 NPO 0 2SA1775 NPO 0 
2SA935 POR 0 © 2SA1807 NP 0 2881007 POR © 
2SA1584 NPQ 0 0 2SA1834 ORS 0 2881008 A 0 
2SA1760 NPQ 0 0 2SA1862 NP 0 2881009 POR © 
2SA1780 NPQ 0 0 2$81181 PQR 0 2881065 NPQR © 
2$81010 POR 0 © 2$81182 PQR 0 2881086 NPQR 0 
2$81041 POR 0 0 2$81183 1k-200k 0 2881086A NPQ 0 
2$81043 POR 0 0 2$81184 PQR 0 2881272 1k-10k © 
2$81306 POR 0 0 2$81275 NPO 0 2SC3272 MNP 0 
2SC2060 POR © © 2$81316 1k-10k 0 2801378 POR © 
2SC2061 POR © © 2$81412 PQR 0 2$01379 4k- 0 
2SC3269 MNP 0 0 2$81474 1k-10k 0 2801380 POR © 
2SC4166 NPO 0 © 2$81516 NPQ 0 2$01382 POR 0 
2801292 POR © © 2$81535 NPO 0 2801506 NPOR © 

p 0 0 
2801384 

QR 0 © 
2SC5001 ORS 0 
2SC5103 PQ 0 

2$01563 NPOR © 
2SD1563A NPO © 

2$01809 2k- © © 2801733 PQR 0 2801637 1k-10k 0 
2801931 1k-30k 0 © 2$01758 PQR 0 2$01638 1k-10k © 
2502172 lNW 0 0 2$01759 1k-200k 0 2SB889F POR 0 

2$01760 POR 0 2SB891F POR © 
2$01918 NPQ 0 2SD1200F POR © 
2501980 1k-10k 0 2SD1189F POR © 
2$02118 ORS 0 2801381F POR 0 

Package \ Packaging Bulk Taping 2802143 1k-10k 0 2802343 NPOR 0 

TQ-92LS \ Code TE4 
hFE \ Basic ordenng unit(pcs) 1,000 3,000 

2$02318 EUV 0 2$81436 PQR 0 
2802166 ORS 0 

25A1818 PQR 0 0 2SC4137 uvw © 
2SA1819 QR 0 0 2S8786F 1k- 0 
2SA1820 PO 0 0 280947F 4k- 0 
2SA1884 NPQ 0 0 2SC3271F NP © 
2SA1902 POR 0 0 
2SA1903 POR 0 0 
2$81595 POR 0 0 
2581596 NPO 0 0 
2SC4719 POR 0 0 
2SC4720 QR 0 0 
2SC4721 PO 0 0 

Package \ Packaging Taping 

MRT \. Code T105 
hFE _I Basic ordering uni~pcs) 2,000 

2SC4722 MNP 0 0 2SA1809 NPQ 0 
2SC5061 PQR 0 0 2SA1861 NP 0 
2SC5062 ORS 0 0 2881328 NPO 0 
2$02450 POR 0 0 2$81329 POR 0 
2802451 NPQ 0 0 2$81330 POR 0 

2$81331 PO 0 
2$81332 POR 0 
2$81333 MN 0 
2$81515 1k-10k 0 
2$81517 NPOR 0 
2SC4243 MNP 0 
2SC4724 2k-10k 0 
2802004 NPQ 0 
2802005 PQR 0 
2802006 PQR © 
2502007 POR 0 
2802008 POR © 
2802009 2k- 0 
2$02010 MNP 0 
2$02011 MNP 0 

158 (Q) : Standard products 0 : Semi-standard products 



ehFE Ranking Indication for T0-220, 

T0-220FN T0-220FP and HRT 
Item hFE Ranking Item hFE Ranking 
A 16~32 F 160~320 

B 25~50 G 250~500 

c 40~80 H 400~800 

D 60~120 J 600~1200 

E 100~200 K 1000~2000 

Package '\: Packaging Bulk 

T0-220 \ Code 
hFE j Basic ordenng unit(pcs) 500 

2581369 DEF 0 
2581064 DEF © 

DE 0 
2581085 

F 0 
2581085A DE 0 
2581286 1k~10k 0 
2581334 DEF 0 
2581339 2k~20k 0 
2581343 1k~20k 0 
2SC3968 AB 0 
25C4007 DEFG 0 
25C4205 AB 0 
25C4573 2k~10k 0 
25C4845 DE 0 
2SC4848 DE 0 
2501505 DEF © 
2501562 DEF 0 
2501562A DE 0 
2501580 DEF 0 
2501646 1k~10k 0 
2501647 1k~10k 0 
2501720 DEF 0 
2501783 2k~30k © 
2501888 2k~20k 0 
2501932 1k~10k 0 
2501943 HJK 0 
2501956 DEF 0 
2501986 1k~10k 0 
2502024 1k~20k 0 

Package 

T0-220FP 
25A1757 
25A1758 

2581185 

2581186 

2581186A 

2581370 
2581287 
2581335 
2581340 
2581342 
2581344 
25C3969 
2SC4008 
2SC4129 
2SC4574 
25C4595 
2SC4846 
2SC4849 
2SC4895 

2501762 

2501763 
2501763A 
2501764 
2501765 
2501832 
2501833 
2501856 
2501889 
2501933 
2501944 
2501954 
2501987 
2502025 
2502061 
2502091 

J 

RDNRI 

\ Packaging Bulk 

\ Code 
hFE l Basic ordeiing unit(pcs) 500 

Package \ Packaging Taping 

\ Code T114 HRT hFE j Basic ordering uni~pcs) 1,000 
DEF 0 2581353 DEF 0 
DEF 0 2581496 DEF 0 
D 0 2581355 DEF 0 
EF © 2581357 DEF © 
DEF 0 2581359 1k~10k 0 
D © 25C4355 DEFG 0 
E © 25C4575 2k~10k 0 
DEF © 2SC2030 2k~10k 0 
1k~5k © 2502033 DEF 0 
DEF 0 2502036 DEF 0 
2k~20k © 2502037 DEF © 
1k~20k © 2502038 DEF 0 
1k~20k ri'» 2502039 1k~10k 0 
AB 0 
DEFG 0 
AB 0 
2k~10k 0 
DEF 0 
DE 0 

2502040 DEF 0 
2502041 1k~10k 0 
2502042 2k~30k 0 
2502043 2k~20k 0 
2502044 HJK 0 I 

DE © 
2k~10k 0 
D 0 Package Packaging Container 
EF © 
DEF 0 TA 

Code 
Basic ordering unit(pcs) 1,500 

DE 0 TA54 0 
1k~10k © TA57 0 
1k~10k © TA60 © 
DEF- © TA61 © 
DEF 0 TA64 © 
2k~30k © TA76 © 
2k~20k © TA78 © 
1k~10k © DT3C144W (Basic ordering unit 2,100pcs) 0 
HJK © OT5A113Z 0 
DEF © OT5A114E © 
1k~10k 0 OT5A124E © 
1k~20k © OT5A143E © 
DEF © OT5A143T 0 
1k~10k 0 OT5A143X © 

OT5A144E © 
OT58123E 0 
OT5C113Z 0 
OT5C114E © 
OT5C124E © 
OT5C143E © 
OT5C143T © 
OT5C143X 0 
OT5C144E © 
OT50123E 0 
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Diodes 

Surfaces Mounted 

Diodes Quick reference--------164 

Diodes Arrays Quick reference-----165 

Package Available----------166 

Switching Diodes----------168 

High-speed Switching Diodes - ---------- ------------ --- --- --- 168 

Ultra High-speed Switching Diodes - ---- --- -- -168 

Low-leakage Switching Diodes -­

High-voltage Switching Diodes -­

JEDEC Standard -

----168 
---- - -- - ---- - 168 

------169 

Band Switching Diodes--------110 

Glass-sealed types - - -------- -- - ------ ----- -- ---------------- - --- ---170 

Super mini molded types ----------- - --- ----- - ----- - --- -- ---------- - ---170 

Rectifier Diodes-----------111 

General Purpose Rectifier Diodes - ---- -- 171 

High-speed Rectifier Diodes -- - -171 

Ultra High-speed Rectifier Diodes -- -------------- -- -------------- ------ ---171 

Schottky Barrier Diodes-------112 

For Rectifier -- ----------- -- -------- --- -------------------------------------172 

For Small Signal -- ----- -- - ----------172 

Variable Capacitance Diodes (Voltage variable capacity) -114 

For tuning -- ----- --174 

Pin Diodes--------------114 

Zener Diodes------------115 

Line Up- -------- -- --------175 

DTZ Series--- ---- - 175 
PTZ Series---- ------------ -- ---------------------------------------- -------176 

RLZ J Series--- --------------- - ------------177 

RLZ Series ------ ----- -- - - ----- --- 178 

RLZ5000 Series --- ----------------------- ------------ ------------------ ----- ------- --- ----179 

Special Zener Diodes ----------- ----------------- -------------------------------------- ---------179 

Diode Arrays------------180 

The Class and Basic Ordering for Standard and -Semi-standard products--181 

Packaging-------------182 

Taping ----- ---------------- -------- --- --- ---- --- ---------- -- ---------------- -------------- --- --------182 

Bulk- - -------- --- - ---------- --------- -----182 

Packaging Specification --------183 

Part Marking------------186 

Diodes (Mold type) --------- ------- - ----------------- --- ----- - -------186 

Diode Arrays (Mold type) - -

Diodes (Glass type) 

------------------188 
--- ------------- --------189 

Recommended land pattern------190 

Leaded 

Diodes Quick reference--------192 

Diodes Arrays Quick reference -----193 

Package Available----------194 

Switching Diodes----------196 

High-speed Switching Diodes - --- -- -----196 

Ultra High-speed Switching Diodes---- 196 

Low-leakage Switching Diodes -- -- 196 
High-voltage Switching Diodes ----------- -- ------------ - ---------- - -----196 

JEDEC Standard -- - 197 

Band Switching Diodes--------198 

Glass-sealed types -- ---------------------------- -----------------------198 

Rectifier Diodes-----------198 

General Purpose Rectifier Diodes -­

High-speed Rectifier Diodes --
Ultra High-speed Rectifier Diodes -------------- -------------

--- - -- - 198 

---198 

198 

Schottky Barrier Diodes-------199 

For Rectifier --- -------------------------- -------------- - ----------199 

For Small Signal --

Low-voltage Regulators--------199 

Glass-sealed LEDs- ----------- ------------------------ -199 

Zener Diodes------------200 

Line Up-------- ------------ - -----------------------200 

MTZ Series ---- 200 

MTZ J Series ------ ---- 201 

1 N5000 Series -- -------------- - ---- 202 

1N957~1N970 ---- ------- ---202 
1N746~1N759 ------ ------------------------------ 203 

Special Zener Diodes - ------------------------------------------------------ - 203 

Diode Arrays------------204 

Packaging-------------206 

Taping ------------ --------- ---- -------------- --------- -- ----206 

The Class and Basic Ordering for Standard and Semi-standard products --208 

Taping--­

Bulk---

----208 

--------------------------------------------------------210 

Part Marking------------213 

I 
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Diodes Quick reference 

Package 

Application 
Molded types 

DSM PSM UMD SMD FMD USM EM3 IMDD MPD CPD F5 
Glass types 

U.-34 LL-41 

SWitching 

Part No. 

35 155355 RLS-73 

High-speed 1---50--+_1_553_5_4+----+---+---i----+----+----+----+---+----+-R_LS_-7_2_-+------l 
80 155353 RLS-71 

35 RLS-94 

unra High-speed 50 RLS-93 
r---+---+----+-----+---r---+----+----t----t---+----+-----t------t 

80 RLS-92 

35 RLS141 

Low-leakage 50 RLS 140 

High-vol1age 

JEDEC 

Standard 

1----+---+----+---+---r---+----+----+-----+---+----+-----t-------l 
80 RLS139 

220 RLS245 

25 RLS4154 

RLS4152 
30 

RLS4450 

RLS4150 

RLS4151 
50 

RLS4153 

RLS4454 

70 RLS4606 

RLS4148 

RLS4149 

RLS4446 
75 

RLS4447 

RLS4448 

RLS4449 

35 RLS135 

Band Switching Super mini 
molded types 35 

155356 -DAN235E DAN235U DAN235K 

DAP236U DAP236K 

Rectifying 

Schottky Barrier 

50 RLR4001 

100 -1511154-100 RLR4002 

200 - 1SR154-200 RLR4003 
GeneralP\IPOSO l----t----t--==:3::----+----l---t----+----t----t---1-----t-----t-----1 

400 - 1SR154-400 RLR4004 

600 it1SR154-600 

800 i\1SR154-800 

100 il1511156·100 

High speed 200 il1511156·200 
>----+----t----+----+-----<---+----+----+----+---+----+-----+------1 

400 

unra High speed 200 

20 

Rectify 

25 

40 

!<1511156-400 

i\1SR159-200 

RB451F RB400D RB471E 

RB411D 

RB421D 

RB425D 

RB450F RB420D 

itlll160l.·40 

DRB501H RB715F 

11!435Cl!I 1110358-20 

11111oc:rm•· 'I 1110318-40 
111111C 

20 rlm!fRB500H RB717F RB705D 
Small Signal l--'2::5'--i--"'=f-RB-7-5-1H-+---+---+---t---+---=_::!,,:--IRB_7_3_1U+--+---+----+----I 

40 RB751H-40 

vow. Cajll<illme High-frequency 30 1SV223 

Pin High-frequency 50 i*RN711H 

2.0-36 DlZSerles 

3.6-24 ILZJ Series 

2.0-56 Rl.Z Series 

Zener 2.0-43 

JEDEC Slanda!d 2.4-24 11.25000 Series 

6.47-7.14 STZ6.BT 
~ooialZeoor r---+----+----+---+----11----+----+----+-----+---+----+-----+------t 

7.76-8.64 UMZ8.2T 

Note : ,:\-Under development 

168 

168 

168 

168 

169 

170 

170 

171 

171 

171 

172 

172 

174 

174 

175 

177 

178 

176 

179 

179 



Diodes Arrays Quick reference 
RD Nm 

I Dillll llra!s ~ Page .180 I 
Diode array in various packages which can help for dense mounting and component count reduction. 

Application Internal circuit EM3 UMT 

(I) (2) y DAN222 DAN202U 

(3) 
(3) (4) (5) 

t-4 
(2) (I) 

(3) (2) (I) 

t-4 
(4) (6) 

(4) (5) (6) 

ff f 
(3) (2) 

t t 
High-Speed (4) (I) 

Switching 

1~1 
(3) _ill (I) 

J~I 
(4) (5) (6) 
(1) (2) y DAP222 DAP202U 

(3) 
(3) (4) (5) 

t-4 
(2) (1) 
(3) (2) (I I 

t-4 
(4) (6) 

(4) (5) (6) 

hLf 
(3) (2) (I I 
(3) (2) (I) 

hLf 
(4) (5) (6) 
(I) (2) 

~ 
0 

DA122 
DA106U 
DA115 

(3) 

(2 (2) 

r1 DA121 DA114 

(3) 
\TT \2T 

0 r Special DA120 DA112 

(3) 1i ~ DA123 DA113 

(3) 

(I) (2) 

t_l i DA221 DA204U 
DA223 DA226U 

Note : i::r-Under development 

Package 
SST SMT UM4 UMS 

Part No. 

DAN202C DAN202K 

UMN1 

DA227 

DAP202C DAP202K 

UMP1 

DA106K 
DA119 

DAN212C DAN212K 

DA116 

DA118 

DA204K 

DAN217C 
DAN217 
DA223K 

-trDA228K 

UM6 FMT 

FMN1 

UMN11 

FMP1 

UMP11 

IMO 

IMN10 

IMN11 

IMP11 

= i: 
CD 
en 

I 
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Pakage Available 

e2 leads type (Unit: mm) 

Package USM DSM PSM 

1.25 1.25 2.6 

II r1 II 
Body Dl, Dl, Dl, dimension 

Actual 
I I I size 

Enlarged - - -(X3.0) 

eMini mold type (Unit: mm) 

Package 

1.6 2.0 2.9 2.9 

o-~ [j-. [jl r-------i 

Body ~I 

~J CJ3 dimension _J 3 
1608 2125 2913 2916 

(0603) (0805) (1105) (1206) 

Actual -size • - -
EM3 UMT/UMD SST (U. S. /European SOT-23) SMT/SMD (SC-59/Japanese SOT-23) 

Pin 3 

~ 
Enlarged • • fA (X3.0) 

/ 
UM4 

/ / Pin 4 

Enlarged • (X3.0) 

UM5 

/ 
FMT /FMD (SOT-25) 

Pin 5 

• Enlarged • (X3.0) 

UM6 

~ 
IMO (SOT-36) 

Pin 6 

• Enlarged • (X3.0) 

Note : 4-digit number in the dimensions column are in mm and parenthetically in inches. 

ePower type (Unit: mm) eGlass seal type (Unit: mm) 

Package MPD CPD Package LL-34 LL-41 

4.5 6.5 

[j3 
r-----1 

Body 

0}5 dimension 

3.4 5.0 

Body [j] [j] dimension 

Actual - II size 
Actual - -size 

166 

Enlarged * ~ (X1.5) 
Enlarged - -(X3.0) 
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Switching Diodes 

Surface mounted switching diodes are available in leadless MELF style (LL-34) and in 2 lead molded packages (USM/DSM) 
High speed, low leakage and high voltage devices are available for specific applications. 

eHigh-speed Switching Diodes 
Absolute maximum ratings Ta-2s·c1 Electrical characteristics J_T a - 25·c ) 

Part No. VRM VR IFM lo 
lsurge 

Ti Tstg VF (V) Max. IR (µA) Max. Cr (pF) Max. trr (ns) Max. Package 
(V) (V) (mA) (mA) 

(mA) 
(•c) (•c) 

~ 'V;"M 1s VR (V) f (MHz) VR (V) Ir (mA) 

155353 90 80 225 100 400 125 -55~+125 1.2 100 0.5 80 3 0.5 1 4 6 10 USM 

155354 55 50 225 100 400 125 -55~+125 1.2 100 0.5 50 3 0.5 1 4 6 10 USM 

155355 40 35 225 100 400 125 -55~+125 1.2 100 0.5 35 3 0.5 1 4 6 10 USM 

RLS-71 90 80 400 130 600 175 -65~+175 1.2 100 0.5 80 2 0.5 1 4 6 10 LL-34 

RLS-72 55 50 350 120 500 175 -65~+175 1.2 100 0.5 50 2 0.5 1 4 6 10 LL-34 

RLS-73 40 35 300 110 400 175 -65~+175 1.2 100 0.5 35 3 0.5 1 4 6 10 LL-34 

eu1tra High-speed Switching Diodes 
Absolute maximum ratings (Ta=25°C) Electrical characteristics (Ta=25°C) 

Part No. VRM VR IFM lo 
lsurge 

Ti Tstg VF (V) Max. IR (µA) Max. Cr (pF) Max. trr (ns) Max. Package 
(V) (V) (mA) (mA) 

(mA) 
(•c) (•c) 

~ 'V;"M 1µs VR (V) f (MHz) VR (V) Ir (mA) 

RLS-92 75 65 600 200 4000 175 -65~+175 1.0 100 0.5 65 3 0 1 2 6 10 LL-34 

RLS-93 55 50 600 200 4000 175 -65~+175 1.0 100 0.5 50 3 0 1 2 6 10 LL-34 

RLS-94 40 35 600 200 4000 175 -65~+175 1.0 100 0.5 35 3 0 1 2 6 10 LL-34 

eLow-leakage Switching Diodes 
Absolute maximum ratings (Ta-25°C) Electrical characteristics (Ta-25°C) 

Part No. VRM VR lrM lo 
lsurge 

Ti Tstg Vr (V) Max. IR (nA) Max. Cr (pF) Max. trr (ns) Max. Package 
(V) (V) (mA) (mA) 

(mA) 
(•c) (•c) 

~ v;M 1s VR (V) f (MHz) VR (V) Ir (mA) 

RLS139 90 80 400 130 600 175 -65~+175 1.2 100 20 30 5 0.5 1 50 6 10 LL-34 

RLS140 55 50 350 120 500 175 -65~+175 1.2 100 10 25 5 0.5 1 50 6 10 LL-34 

RLS141 40 35 300 110 400 175 -65~+175 1.2 100 10 20 5 0.5 1 50 6 10 LL-34 

eHigh-voltage Switching Diodes 
Absolute maximum ratings (Ta=25°C) Electrical characteristics (Ta= 25°C ) 

Part No. VRM VR lrM lo lsurge 
Ti Tstg Vr (V) Max. IR (µA) Max. Cr (pF) Max. trr (ns) Max. Package 

(mA) 
(V) (V) (mA) (mA) 

1s 
(•c) (•c) 

~ ~ j VR (V) _l! (MHz) j VR (V) Ir (mA) 

RLS245 250 220 625 200 1000 175 -65~+175 1.51200 101220 31 0 1 1 75 JF= -IR=20mA LL-34 

(Unit: mm) 

USM LL-34 

CA THODE MARK CATHODE BAND 

rd ~~ 
,"'U{ .. B I :[ .. +- . ffi ... I I I 

~ lF 
~ 4 +0.2 i 

· -0.1 I c/>l.5Max. 

1.25±0.1 
0.1 !8:T 



RD Nm 

eJEDEC Standard 

<Absolute maximum ratings > I 
VRM VR IFM lo IF 

Part No. 
(V) (V) (mA) (mA) (mA) 

RLS4148 100 75 450 150 200 

RLS4149 100 75 450 150 200 

RLS4150 50 50 600 200 250 

RLS4151 75 50 450 150 200 

RLS4152 40 30 450 150 200 

RLS4153 75 50 450 150 200 

RLS4154 35 25 450 150 200 

RLS4446 100 75 450 150 200 

RLS4447 100 75 450 150 200 

RLS4448 100 75 450 150 200 

RLS4449 100 75 450 150 200 

RLS4450 40 30 600 200 250 

RLS4454 75 50 450 150 200 

RLS4606 85 70 600 200 250 

< Electrical characteristics > 
VF (V) 

Part No. @ @ @ @ @ @ @ @ 

IFsM p Tj 
1µs 

(mW) ('C) 
(A) 

2 500 200 

2 500 200 

4 500 200 

2 500 200 

2 500 200 

2 500 200 

2 500 200 

2 500 200 

2 500 200 

2 500 200 

2 500 200 

4 500 200 

2 500 200 

4 500 200 

BV (V) Min. 

@ @ @ @ @ @ 

Topr Tstg 
('C) ('C) 

Package 

-65~+200 -65~+200 LL-34 

-65~+200 -65~+200 LL-34 

-65~+200 -65~+200 LL-34 

-65~+200 -65~+200 LL-34 

-65~+200 -65~+200 LL-34 

-65~+200 -65~+200 LL-34 

-65~+200 -65~+200 LL-34 

-65~+200 -65~+200 LL-34 

-65~+200 -65~+200 LL-34 

-65~+200 -65~+200 LL-34 

-65~+200 -65~+200 LL-34 
-----

-65~+200 -65~+200 LL-34 

-65~+200 -65~+200 LL-34 

-65~+200 -65~+200 LL-34 

IR (µA) Max. Cr (pf) Irr (ns) 

= s· 
at 
rn 

0.1mA 0.25mA 1mA 2mA 5mA 10mA 20mA 30mA 50mA 100mA 200mA 250mA 5µA 100µA 

I RLS4148 75 100 °-~~ ~~ 50.0 20 4 4 

RLS4149 

RLS4150 

RLS4153 

RLS4154 

Note : VF ; upper, Min. ; lower, Max. 

LL-34 eProduct Designation (Ex.) 
(Unit : mm) ~ 

::i. 

<PI .SMax. 

== When ordering specify the part No. and packaging specifications . ~ 

[J~[ID@J[fil@] [!J[]JEJITJ[!J 1; 
I I 

CATHODE BAND 

;:;~_ttl: ''-[}1--_ I·-
;;[ .. L_ 
.: I 
-e. -- I 

I 3.4:':~L 
Part No. Packaging specification code 

Package Code SprokethcMeside Eli\y/Package{pcs) 

USM TE-17 Cathode 3,000 
TE-11 Cathode 

2,500 
TE-12 Anode 
TE11A Cathode 

10,000 
LL-34 TE12A Anode 

TE-15 Cathode 
2,000 

TE-16 Anode 

Page 

188 
TE11C Cathode 2,500 

169 
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Band Switching Diodes 

Ultraminiature types include three-terminal EMS, UMD and SMD. DSM, USM, and glass sealed leadless are housed in two-termi111al package. 

These packages contains diodes of low high-freguency impedance and small in-terminal capacitance, suitable for use as band switching. 

esuper mini molded types 
Absolute maximum ratings (Ta=25'C) Electrical characteristics (Ta= 25'C) 

Part No. Pd VR Tj Tstg VF (V) Max. IR (nA) Max. CT (pF) Max. rF (0) Max. Package Circuits 
(mW) (V) ('C) ('C) IF (mA) VR (V) VR (V) f (MHz) IF (mA) f (MHz) 

155356 ~ 35 125 -55~+125 1.0 10 10 25 1.2 6 1 0.9 2 100 USM -

DAN235K 150 35 125 -55~+125 1.0 10 10 25 1.2 6 1 0.9 2 100 SMD Fig.1 

DAN235U 150 35 125 -55~+12s 1.0 10 10 25 1.2 6 1 0.9 2 100 UMD Fig.1 

DAP236K 150 35 125 -55~+125 1.0 10 10 25 1.2 6 1 0.9 2 100 SMD Fig.2 

DAP236U 150 35 125 -55~+125 1.0 10 10 25 1.2 6 1 0.9 2 100 UMD Fig.2 

DAN235E 150 35 125 -55~+125 1.0 10 10 25 1.2 6 1 0.9 2 100 EM3 Fig.1 

eGlass-sealed types 
Absolute maximum ratings (Ta= 25'C) Electrical characteristics (Ta = 25'C ) 

Part No. Pd VR lo Tj Tstg VF (V) Max. IA (nA) Max. CT {pF) Max. rF (0) Max. Package 
(mW) (V) (mA) ('C) ('C) ~ ~ j VA (V)lt (MHz) j 1 (mA) jt (MHz) 

RLS135 150 35 100 150 -55~+150 1.0 I 10 100 I 20 1.5 I 10 I 1 0.6 I 10 I 100 LL-34 

(Unit: mm) 

USM EM3 UMD 

CATHODE MARK 2.0±0.2 

l[(~ ri-
~ 1_.~ 
1.25±0.I Lr-

1.6±0.2 

I lo o+O.> 
~ 

(1)~(2)_;; ;;[ ; +1] +I 
I -~ ~ 

(3) -· -

11 0.3±0. I 

0.9±0.I y 
~ 

°c_l5.!_°'-°5_Jl~ 
o.1:!:8:T (Each lead has same dimensions ) 

SMD (SC-59/ Japanese SOT-23) LL-34 

I 1+0.2 · ... .::-;·1 
10.8±0 I 

[· 
11 +o.> +o.> 111~ I 0.4 -o.os 0.15_ 0 _06 : 

(Each lead has same dimensioris) 

CATHODE BAND 

0.4~.4 _-~1T --n I 

~[ .. +- . @-1-·-
" l I I I 3 4 +0.2 I 

· -o. i ' efJ l.5Max. 

Internal circuit 
eProduct Designation (Ex.) 

(I) (2) (I) (2) 

y y 
(3) (3) 

Fig.1 Fig.2 

When ordering, specify the part No. and packaging specifications . 

[]~~OOCfil[!J [!J~ITJDJ 
I I 

Part No. Packaging specification code 
Package Code Sproket hole side Pac~;ti~ 

USM TW11 Cathode 

EM3 
TL 1Pin 
TR 2Pin 

UMD 
T106 1Pin 3,000 
T107 2Pin 

SMD 
T146 1Pin 
T147 2Pin 
TE-11 Cathode 

2,500 
TE-12 Anode 
TE11A Cathode 

10,000 
LL-34 TE12A Anode 

TE-15 Cathode 
2.000 

TE-16 Anode 
TE11C Cathode 2,500 



Rectifying Diodes 

Various serieses are available in pin 2 mini power molded and glass sealed leadless packages. 

1SR154 series will find wide applications on vehicle devices and small power supplies. 

eGeneral Purpose Rectifier Diodes 
Absolute maximum ratings (Ta= 25°C) Electrical characteristics (Ta= 25°C) 

Part No. VRsM VRRM lo IFsM (A) Ti Tstg VF (V) Max. IR (µA) Max. 
(V) (V) (A) 60Hz 1""' ("C) ('C) 

IF (A) VR (V) • 1SR154-100 150 100 1 30 150 -55~+150 1.1 1 10 100 

• 1SR154-200 250 200 1 30 150 -55~+150 1.1 1 10 200 

• 1SR154-400 500 400 1 30 150 -55~+150 1.1 1 10 400 

be 1SR154-600 700 600 1 30 150 -55~+150 1.1 1 10 600 

be 1SR154-800 900 800 1 30 150 -55~+150 1.1 1 10 800 

RLR4001 60 50 0.8 20 150 -55~+150 1.0 0.8 10 50 

RLR4002 120 100 0.8 20 150 -55~+150 1.0 0.8 10 100 

RLR4003 240 200 0.8 20 150 -55~+150 1.0 0.8 10 200 

RLR4004 480 400 0.8 20 150 -55~+150 1.0 0.8 10 400 

Note : -{'.{Under development 

eHigh-speed Rectifier Diodes 
Absolute maximum ratings (Ta=25°C) Electrical characteristics (Ta=25°C) 

Part No. VRSM VRRM lo IFSM (A) Ti Tstg VF (V) Max. IR (µA) Max. Irr (µS) Max. 
(V) (V) (A) 60Hz 1""' ('C) ("C) ~ 'V;M" IF (mA) IR (mA) 

1*1SR156-100 150 100 0.8 20 150 -55~+150 1.3 0.8 10 100 0.4 10 10 

be 1SR156-200 250 200 0.8 20 150 -55~+150 1.3 0.8 10 200 0.4 10 10 

!tr 1SR156-400 500 400 0.8 20 150 -55~+150 1.3 0.8 10 400 0.4 10 10 

Note : -{'.{Under development 

eu1tra High speed Rectifier Diode -
Absolute maximum ratings (Ta=25°C) Electrical characteristics (Ta=25°C) 

Part No. VRsM VRM lo IFSM (A) Ti Tstg VF (V) Max. IR (µA) Max. trr (ns) Max. 

(V) (V) (A) 60Hz 1""' ("C) ("C) ~ _[V;(VL J1F (mA) l!R (mA) 

1*1SR159-200 200 200 1 20 150 -40~+150 0.98 l 1.0 10 l 200 50 l 100 l 100 

Note : *Under development 

PSM LL-41 

CA THODE BAND 

0.4 . / o .• 

IT I 11 

f[tfjfl) 
~~ t,,~"J 

1.5±0.2 

CATHOOE M~~ tr:-Lll __ 
·==o===== ===c=== 

. . 

i ~ 
0 0 I 1 1 

l_ __ J 

+I 

2.0±0.2 
2.6±0.2 

eProduct Designation (Ex.) 
When ordering, specify the part No. and packaging specifications . 

RDNRI 

Package 

PSM 

PSM 

PSM 

PSM 

PSM 

LL-41 

LL-41 

LL-41 

LL-41 

Package 

PSM 

PSM 

PSM 

Package 

PSM 

(Unit: mm) 

[J[IDffiJITJCfil@JEJITJ@J@J [!Ifil~@J 
I I 

Part No. Packaging specification code 
Package Code Sproket Pa~ua8;~"(c:) hole side 

PSM TE-25 Cathode 1,500 

TE-21 Cathode 
5,000 

TE-22 Anode 

LL-41 TE-23 Cathode 

TE-24 Anode 
1,500 

TE21C Cathode 5,000 

I 

CCI 

"' iS. 

== s· cs· 
=- =-CD CD 

"' "' 

I 
~ 
if ijf 
ia! 
lf:. 
a.t: 
rs:=.:· 
ii'-J 
Page 
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[ 
Page 
182 

Page 
183 

[ 
Page 
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.-­... 
iS. 
= ... 
s= 
3 

Page 
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Schottky Barrier Diodes 

lo= 1 A to 0.1 A, single or array, 
low VF, or low leakage. 

eFor Rectifier 
Absolute maximum ratings 

Part No. VRM lo IFSM (A) 
(V) (A) 60Hz1"" 

rl.m RB035B-20 20 4 30 

~ RB031B-40 rl.m 40 3 40 

I* RB 160L-40 40 1 30 

RB110C 40 1 5 

RB111C 40 1 5 

~ RB401D rl.m 40 0.5 3 

RB435C 20 0.5 3 

RB400D 20 0.5 3 

RB411D 20 0.5 3 

RB420D 25 0.1 1 

RB421D 20 0.1 1 

RB425D 20 0.1 1 

RB450F 25 0.1 1 

RB451F 20 0.1 1 

RB471E 20 0.1 1 

~ RB500H rl.m 25 0.1 1 

~ RB501 H rl.m 25 0.1 1 

Note : 1:r Under development 

eFor Small Signal 

(Ta=25'C) 

Tj Tstg 
('C) ('C) 

125 -40~+125 

125 -40~+125 

125 -40~+125 

125 -40~+125 

125 -40~+125 

125 -40~+125 

125 -40~+125 

125 -40~+125 

125 -40~+125 

125 -40~+125 

125 -40~+125 

125 -40~+125 

125 -40~+125 

125 -40~+125 

125 -40~+125 

125 -40~+125 

125 -40~+125 

Electrical characteristics (Ta=25'C) 

VF (V) Max. IR (µA) Max. Packge Circuits 

IF (A) VR (V) 

0.55 2 2m 20 CPD F5 Fig.7 

0.55 3 2m 40 CPD F5 Fig.9 

0.55 1 1m 40 PSM -

0.60 1 80 25 MPD Fig.6 

0.50 1 100 25 MPD Fig.6 

0.50 0.50 70 20 SMD Fig.4 

0.55 0.50 30 10 MPD Fig.7 

0.55 0.50 30 10 SMD Fig.4 

0.50 0.50 30 10 SMD Fig.4 

0.45 0.01 1 10 SMD Fig.4 

0.55 0.10 30 10 SMD Fig.4 

0.55 0.10 30 10 SMD Fig.1 

0.45 O.Q1 1 10 UMD Fig.4 

0.55 0.10 30 10 UMD Fig.4 

0.55 0.10 30 10 FMD Fig.5 

0.45 0.01 1 10 DSM -

0.55 0.10 30 10 DSM -

lo= 30mA. Applications include memory backup and battery protection against reversal current.xcellent in VF characteristics . 

Part No. VRM 
(V) 

RB705D 25 

RB715F 25 

RB717F 25 

RB751H 25 

• RB731U 25 

RB751H-40 40 

Note 1:r Under development 

DSM 

FMD (SOT-25) 

172 

Absolute maximum ratings (Ta=25'C) 

VR lo IFSM (A) Tj Tstg VF 
(V) (mA) 60Hz1 "" ('C) ('C) 

20 30 0.2 125 -40~+125 0.37 

20 30 0.2 125 -40~+125 0.37 

20 30 0.2 125 -40~+125 0.37 

20 30 0.2 125 -40~+125 0.37 

20 30 0.2 125 -40~+125 0.37 

30 30 0.2 125 -40~+125 0.37 

PSM 

I I +0.2 A:., 
1!; 

0 15+o·' 11]~ . -0.06 ~ 

a 

IMDD (SOT -36) 

I. I ~g:~ 

IDOi 

~· 
0 15+~·!.11=11 _ _:_~I: 

Electrical characteristics (Ta=25'C) 

(V) Max. IR (µA) Max. CT (pF) Typ. Packge Circuits 

IF (mA) rv;;M VA (V) f (MHz) 

1 1 10 2 1 1 SMD Fig.1 

1 1 10 2 1 1 UMD Fig.1 

1 1 10 2 1 1 UMD Fig.2 

1 1 10 2 1 1 DSM -

1 1 10 2 1 1 IMO Fig.8 

1 0.5 30 2 1 1 DSM -

(Unit: mm) 

UMD SMD (SC-59/ Japanese SOT-23) 

2.0±0.2 

!1,~11 
0.650.65 

' •ii j i l'"-'.:[]]0 

I -~] ~ 
(3) __ - __ _ 

110.3±0.1 

if;." 
I I~ 0.15±0.05 I ~I 

(Each lead has same dimensions ) 

2.9±0.2 

~~ 1.1:':g; 

~::'11 ~'°' 
~td]~I ~ 

131 u~:':8-6s N 015 ~t~~Jl ~ 
(Each lead has same dimensions) 31 

MPD (SOT -89) CPD FS (D PAK) 

cic:i cici 

t' 
+I 

.; N 



RDNRI 

Internal circuit 

(1) (2) (I) (2) (I) (2) (I) (2) (3) (4) (5) (4) (5) (6) y y y 0 

r1 t"t I10 m ttt 0 n 
(3) (3) (3) (3) (2) (1) (I) (2) (3) (I) (2) (3) (3) (2) (I) (I) (2) (3) 

Fig.1 Fig.2 Fig.3 Fig.4 Fig.5 Fig.6 Fig.7 Fig.8 Fig.9 

eProduct Designation (Ex.) 
When ordering, specify the part No. and packaging specifications . 

~[fil@]@][IJ[filEJ~@J CTJ[g 
I I 
. ~~~~~~-·~~~~~~ 

Part No. Pacakging specification code 
Package Code S~ci<et ,=:'~~). holes1de 

TT11 Cathode 
DSM 3,000 

TT12 Anode 

PSM TE25 Cathode 1,500 

T106 1Pin 
UMD 

T107 2Pin 

T146 1Pin 
SMD 

T147 2Pin 

T148 2Pin 
3,000 

FMD 
T149 3Pin 

T109 1Pin 
IMDD 

T108 6Pin 

T100 Fin 
MPD 1,000 

T101 Pin 3 side 

TL Fin 
CPD F5 2,500 

TR Pin 3 side 

I 

Cl 

I: 
CD 
rn 

I 
Page 
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Page 
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Variable Capacitance Diodes 

eTuning Diodes 
Capacitance can be changed linearly and widely as frequency changes. This frequncy responce can be used as tuning element 
on VHF and UHF circuits. Packaged in pin 2 mini for high density mounting application . 

Absolute maximum ratings (Ta~25'C) Electrical characteristics (Ta= 25'C) 
Part No. VRM VR Ti Tstg IR (nA) Max. Cn (pF) CT2 (pF) RS (Cl) Max. 

(V) (V) ('C) ('C) ~ Min.J Max.jvR (V)] (MHz) Min.J Max.jVR (V) J f (MHz) _E:r (pF) jf (MHz) 

1SV223 35 30 120 -30-+120 101 28 13.88116.04 J 2 l 1 2.015J2.385 J 2s L 1 0.61 14 l 470 

PIN Diodes 

Small forward resistance and capacitance. Switable for AGC and attenuator at UHF and VHF. Available in various packages. 

Absolute maximum ratings (Ta=25'C) Electrical characteristics (Ta=25'C) 

Package 

DSM 

Part No. VR IF Pd Tj Tstg VF (V) Max. IR (nA) Max. Cn (pF) Max. rF (Cl) Max. Package Circuit 

(V) (mA) (mW) ('C) ('C) 
r--- .-----
IF (mA) VR (V) VR (V) f (MHz) IF (mA) f (MHz) 

~ RN711H 50 50 100 125 -55-+125 1.0 10 100 50 0.4 35 1 10 10 100 DSM -
If RN719F • 50 50 100 125 -55~+125 1.0 10 100 50 0.4 35 1 10 10 100 UMD Fig.1 

11 RN719D • 50 50 100 125 -55~+125 1.0 10 100 50 0.4 35 1 10 10 100 SMD Fig.1 

(Unit: mm) 

DSM UMD SMD. (SC-59/ Japanese SOT-23) 

174 

Internal circuit 

l,J 
(3) 

Fig. 1 

eProduct Designation (Ex.) 

2.0±0.2 

~ 
~ 

0.15±0.0511 ~ 
(Each lead has same dimensions ) 

When ordering , specify the part No. and packaging specifications . 

[J[§JCYJC?JC?J@J CTJ[IIIITI 
I I 

Part No. Packaging specification code 
~ Code li!Jd<elldeside ~~lllO!I 

DSM 
TT11 Cathode 
TT12 Anode 

UMD 
T106 1Pin 

3,000 
T107 2Pin 

SMD 
T146 1Pin 
T147 2Pin 



Zener Diodes 
naNm 

I eune Up 
Maximuim power dissipation (Pd) is 200mw to 1 OOOmw ( 1 w) . 
Selection among these serieses with various packages assures to match specific application and requirement. 

Series Package P (mW) Voltage range (V) Features 

DTZ Series DSM 200 2.0~36 2-pin mini molded 

~PTZ Series PSM 1000 2.0~43 2-pin power molded, P = 1 W 
Domestic 

RLZ Series LL-34 400 2.0~56 Glass sealed 

RLZ J Series LL-34 400 3.6~24 Glass sealed 

RLZ5000 Series LL-34 400 2.4~24 JEDEC standard Export 

UMZ8.2T UMD 200 7.76~8.64 Cathode common, Contains 2 devices 
Domestic 

STZ6.8T SMD 200 6.47~7.14 Cathode common, Contains 2 devices 

Note : 1" Under development 

eDTZ Series (Pd=200mW Package DSM) 
"' Vz (V) Zz ZzK IR 
CD 

Part No. Ranking lz (!.l) ~ (!.l) ~ (µA) rv;;;- 5! = 
(mA) Max. (mA) Max. (mA) Max. (V) "'-

A B c CD 

"" 
DTZ2.0 1.880~2.100 2.020~2.200 - 5 100 5 1000 0.5 120 0.5 " ..... CD 

"1:1 = DTZ2.2 2.120~2.300 2.220~2.410 - 5 100 5 1000 0.5 120 0.7 ;;;; 5!I 

DTZ2.4 2.330~2.520 2.430~2.630 - 5 100 5 1000 0.5 120 1.0 
Cl Cl a· a· 
"'- "'-

DTZ2.7 2.540~2.750 2.690~2.910 - 5 110 5 1000 0.5 100 1.0 CD CD 

"" "" 
DTZ3.0 2.850~3.070 3.010~3.220 - 5 120 5 1000 0.5 50 1.0 

DTZ3.3 3.160~3.380 3.320~3.530 - 5 120 5 1000 0.5 20 1.0 • 
DTZ3.6 3.455~3.6g5 3.600~3.845 - 5 100 5 1000 1 10 1.0 • • 
DTZ3.9 3.740~4.010 3.890~4.160 - 5 100 5 1000 1 5 1.0 I 

DTZ4.3 4.04~4.29 4.17~4.43 4.30~4.57 5 100 5 1000 1 5 1.0 I 
DTZ4.7 4.42~4.61 4.55~4.75 4.69~4.90 5 100 5 800 0.5 2 1.0 

DTZ5.1 4.84~5.04 4.98~5.20 5.14~5.37 5 80 5 500 0.5 2 1.5 ~ 
DTZ5.6 5.31~5.55 5.49~5.73 5.67~5.92 5 60 5 200 0.5 1 2.5 i~~ 

!_a-~ 
DTZ6.2 5.86~6.12 6.06~6.33 6.26~6.53 5 60 5 100 0.5 1 3.0 -= 

ii~ 
DTZ6.8 6.47~6.73 6.65~6.93 6.86~7.14 5 40 5 60 0.5 0.5 3.5 a.a.= 
DTZ7.5 7.06~7.36 7.28~7.60 7.52~7.84 5 30 5 60 0.5 0.5 4.0 =~5· 

~~= 

DTZ8.2 7.76~8.10 8.02~8.36 8.28~8.64 5 30 5 60 0.5 0.5 5.0 
a=~=-

if . .=· 
DTZ9.1 8.56~8.93 8.85~9.23 9.15~9.55 5 30 5 60 0.5 0.5 6.0 

DTZ10 9.45~9.87 9.77~10.21 10.11~10.55 5 30 5 60 0.5 0.1 7.0 
Page 

l Bl 
DTZ11 10.44~10.88 10.76~11.22 11.10~11.56 5 30 5 60 0.5 0.1 8.0 

w 
DTZ12 11.42~11.90 11.74~12.24 12.08~12.60 5 30 5 80 0.5 0.1 9.0 

DTZ13 12.47~13.03 12.91~13.49 13.37~13.96 5 37 5 80 0.5 0.1 10 

DTZ15 13.84~14.46 14.34~14.98 14.85~15.52 5 42 5 80 0.5 0.1 11 

DTZ16 15.37~16.01 15.85~16.51 16.35~17.09 5 50 5 80 0.5 0.1 12 

DTZ18 16.94~17.70 17.56~18.35 18.21~19.03 5 65 5 80 0.5 0.1 13 Page 

DTZ20 18.86~19.70 19.52~20.39 20.21 ~21.08 5 85 5 100 0.5 0.1 15 182 
DTZ22 20.88~21.77 21.54~22.47 22.23~23.17 5 100 5 100 0.5 0.1 17 '!"!!! 

"""" DTZ24 22.93~23.96 23.72~24.78 24.54~25.57 5 120 5 120 0.5 0.1 19 
CD c::> 
S::f 

DTZ27 25.20~26.50 26.19~27 .53 27.21 ~28.61 5 150 5 150 0.5 0.1 21 
c:;·ce. 
"""" =..ce1 

DTZ30 28.22~29.66 29.19~30.69 30.20~31.74 5 200 5 200 0.5 0.1 23 = = "" DTZ33 31.18~32.78 32.15~33.79 33.13~34.83 5 250 5 250 0.5 0.1 25 
Page 

DTZ36 34.12~35.86 35.07~36.87 36.07~37.91 5 300 5 300 0.5 0.1 27 

~ Notes : 1. Zener voltage (Vz) is measured 40ms after applying the current. 
2. When ordering, specify the rank of the diodes. Otherwise , the diodes of rank A, B or C are supplied . "1:1 

"" ;::i. 

3: (Unit: mm) "" 
DSM eProduct Designation (Ex.) 23: = "" When ordering , specify Part No. packaging Code and Zener voltage. 

D [fl z [!JGJ@J0 [!JITITIGJ 
I I 

Page 
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Part No. Voltage of zener diodes Packaging specification 
Package Code Sproket Quantity 

hole side Pack e 

DSM 
TT11 Cathode 
TT12 Anode 

Page 
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Zener Diodes 

ePTz Series (P= 1W Package PSM) 
Vz (V) Zz IR 

Part No. Ranking lz (0) lz (µA) VR 
A B (mA) Max. (mA) Max. (V) 

l*PTZ2.0 1.88~2.12 2.00~2.24 40 25 40 200 0.5 

ftrPTZ2.2 2.08~2.33 2.20~2.45 40 20 40 200 0.7 

l*PTZ2.4 2.28~2.56 2.40~2.70 40 15 40 200 0.7 

l*PTZ2.7 2.50~2.90 2.70~3.10 40 15 40 200 1.0 

l*PTZ3.0 2.80~3.20 3.00~3.40 40 15 40 100 1.0 

l*PTZ3.3 3.10~3.50 3.30~3.70 40 15 40 80 1.0 

jkPTZ3.6 3.40~3.80 3.60~4.00 40 15 40 60 1.0 

l*PTZ3.9 3.70~4.10 3.90~4.40 40 15 40 40 1.0 

l*PTZ4.3 4.00~4.50 4.30~4.80 40 15 40 20 1.0 

l*PTZ4.7 4.40~4.90 4.70~5.20 40 10 40 20 1.0 

ftrPTZ5.1 4.80~5.40 5.10~5.70 40 8 40 20 1.5 

l*PTZ5.6 5.30~6.00 5.60~6.30 40 8 40 20 1.5 

l*PTZ6.2 5.80~6.60 6.20~7.00 40 6 40 20 3.0 

l*PTZ6.8 6.40~7.20 6.80~7.70 40 6 40 20 3.5 

l*PTZ7.5 7.00~7.90 7.50~8.40 40 4 40 20 4.0 

ftrPTZ8.2 7.70~8.70 8.20~9.30 40. 4 40 20 5.0 

l*PTZ9.1 8.50~9.60 9.10~10.20 40 6 40 20 6.0 

l*PTZ10 9.40~10.60 1 o.00~11.20 40 6 40 10 7.0 

l*PTZ11 10.40~11.60 11.00~12.30 20 8 20 10 8.0 

ftrPTZ12 11.40~12.60 12.00~13.50 20 8 20 10 9.0 

jkPTZ13 12.40~14.10 13.30~15.00 20 10 20 10 10.0 

l*PTZ15 13.80~15.60 14.70~16.50 20 10 20 10 11.0 

l*PTZ16 15.30~17.10 16.20~18.30 20 12 20 10 12.0 

ftrPTZ18 16.80~19.10 18.00~20.30 20 12 20 10 13.0 

ftrPTZ20 1 a.80~21.20 20.00 ~22.40 20 14 20 10 15.0 

l*PTZ22 20.80~23.30 22.00~24.50 10 14 10 10 17.0 

l*PTZ24 22.80~25.60 24.00~27.60 10 16 10 10 19.0 

ftrPTZ27 25.10~28.90 27.00~30.80 10 16 10 10 21.0 

l*PTZ30 28.00~32.00 30.00~34.00 10 18 10 10 23.0 

jkPTZ33 31.00~35.00 33.00~37.00 10 18 10 10 25.0 

l*PTZ36 34.00~38.00 36.00~40.00 10 20 10 10 27.0 

l*PTZ39 37.00~41.00 - 10 50 10 10 30.0 

l*PTZ43 40.00~46.00 - 10 50 10 5 33.0 

Notes : 1. Zener voltage measured 40ms after application of voltage . 
2. When ordering , specify the rank of the diodes . Otherwise , the diodes of rank A, B or C are supplied . 
3. 1I: Under development 

(Unit: mm) 

PSM 

1.5±0.2 

"'"~~,~ID::h ::or~,:· 
LJ LJ 

2.6±0.2 2.0±0.2 

eProduct Designation (Ex.) 
When ordering, specify Part No. packaging Code and Zener voltage. 

Part No. Packaging specification code Voltage of zener diodes 
Package Code Feed hole side 

PSM TE25 Cathode 
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eRLZJ Series (P=400mW Package LL-34) 

Part No. 

A 

RLZJ3.6 3.40~3.65 

RLZJ3.9 3.70~3.97 

RLZJ4.3 4.00~4.23 

RLZJ4.7 4.40~4.63 

RLZJS.1 4.80~5.07 

RLZJ5.6 5.30~5.63 

RLZJ6.2 5.80~6.20 

RLZJ6.8 6.40~6.80 

RLZJ7.5 7.00~7.43 

RLZJB.2 7.70~8.16 

RLZJ9.1 8.50~9.00 
l---------+-----------+---

RLZJ10 9.40~9.93 

RLZJ11 10.40~10.98 

RLZJ12 11.40~11.93 

RLZJ13 12.40~13.08 

RLZJ15 13.80~14.63 

RLZJ16 15.30~16.10 

RLZJ18 16.80~17.76 

RLZJ20 18.80~19.78 

RLZJ22 20.80~21.88 

RLZJ24 22.80~24.11 

Vz (V) 

Ranking 

B 

3.55~3.80 

3.87~4.10 

4.13~4.35 

4.53~4.76 

4.97~5.24 

5.43~5.81 

6.00~6.39 

6.60~7.02 

7.23~7.66 

7.96~8.43 

8.80~9.30 

9.73~10.26 

10.73~11.26 

11.73~12.26 

12.88~13.57 

14.33~15.11 

15.80~16.60 

17.46~18.43 

19.48~20.46 

21.48~22.56 

23.61 ~24.92 

Notes : 1. Zener voltage measured 40ms after application of voltage. 

c 

4.25~4.50 

4.66~4.90 

5.14~5.40 

5.61~6.00 

6.19~6.60 

6.82~7.20 

7.46~7.90 

8.23~8.70 

9.10~9.60 

10.06~10.60 

11.06~11.60 

12.06~12.60 

13.37~14.10 

14.81~15.60 

16.30~17.10 

18.13~19.10 

20.16~21.20 

22.16~23.30 

24.42~25.60 

2. When ordering , specify the rank of the diodes. Otherwise , the diodes of rank A, B or C are supplied . 

(Unit: mm) 

LL-34 

CATHODE BAND ;------

,'i±I: 1-:c-. +- ~ 
" ~~~;LJ ~-

lz 
(mA) 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

RDNRI 

I 
Zz 

~ 
IR r-v;-(!1) (µA) 

Max. (mA) Max. (V) 

130 5 10 1.0 

130 5 10 1.0 

130 5 10 1.0 

130 5 10 1.0 

130 5 5 1.5 

80 5 5 2.5 

50 5 2 3.0 

30 5 2 3.5 

30 5 2 4.0 

30 5 2 5.0 

30 5 2 6.0 

30 5 2 7.0 

30 5 2 8.0 
N 

35 5 2 9.0 CD 
:::I 

5!I 
35 5 2 10.0 

Cl 

40 5 2 11.0 cs· 
CL 
CD 

40 5 2 12.0 
CA 

45 5 2 13.0 

I 50 5 2 15.0 

55 5 2 17.0 

60 5 2 19.0 

Page 
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When ordering, specify Part No. packaging Code and Zener voltage. 182 

~III~JQJ CTIID - DJ[] @J~ffiJ~ 
I I 

Part No. Packaging specification code Voltage of zener diodes 
Package Code Feed hole side p=°ki_ 

TE-11 Cathode 
LL-34 2,500 

TE-12 Anode 

Page 
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Zener Diodes 

eRLZ Series (Pd=400mW Package LL-34) 
Vz (V) Zz 

~ 
ZzK 
~ 

IR ----v;-Part No. Ranking lz (!1) (!1) (µA) 

A B c D (mA) Max. (mA) Max. (mA) Max. (V) 

RLZ2.0 1.880~2.100 2.020~2.200 - - 20 140 20 2000 1 120 0.5 

RLZ2.2 2.120~2.300 2.220~2.410 - - 20 120 20 2000 1 120 0.7 

RLZ2.4 2.330~2.520 2.430~2.630 - - 20 100 20 2000 1 120 1.0 

RLZ2.7 2.540~2.750 2.690~2.910 - - 20 100 20 1000 1 100 1.0 

RLZ3.0 2.850~3.070 3.010~3.220 - - 20 80 20 1000 1 50 1.0 

RLZ3.3 3.160~3.380 3.320~3.530 - - 20 70 20 1000 1 20 1.0 

RLZ3.6 3.455~3.695 3.600~3.845 
f 

- - 20 60 20 1000 1 10 1.0 

RLZ3.9 3.74~4.01 3.89~4.16 - - 20 50 20 1000 1 5 1.0 

RLZ4.3 4.04~4.29 4.17~4.43 4.30~4.57 - 20 40 20 1000 1 5 1.0 

RLZ4.7 4.44~4.68 4.55~4.80 4.68~4.93 - 20 25 20 900 1 5 1.0 

RLZS.1 4.81~5.07 4.94~5.20 5.09~5.37 - 20 20 20 800 1 5 1.5 

RLZS.6 5.28~5.55 5.45~5.73 5.61~5.91 - 20 13 20 500 1 5 2.5 

RLZ6.2 5.78~6.09 5.96~6.27 6.12~6.44 - 20 10 20 300 1 5 3.0 

RLZ6.8 6.29~6.63 6.49~6.83 6.66~7.01 - 20 8 20 150 0.5 2 3.5 

RLZ7.5 6.85~7.22 7.07~7.45 7.29~7.67 - 20 8 20 120 0.5 0.5 4.0 

RLZB.2 7.53~7.92 7.78~8.19 8.03~8.45 - 20 8 20 120 0.5 0.5 5.0 

RLZ9.1 8.29~8.73 8.57~9.01 8.83~9.30 - 20 8 20 120 0.5 0.5 6.0 

RLZ10 9.12~9.59 9.41~9.90 9.70~10.20 9.94~10.44 20 8 20 120 0.5 0.2 7.0 

RLZ11 10.18~10.71 10.50~11.05 10.82~11.38 - 10 10 10 120 0.5 0.2 8.0 

RLZ12 11.13~11.71 11.44~ 12.03 11.74~12.35 - 10 12 10 110 0.5 0.2 9.0 

RLZ13 12.11~12_75 12.55~13.21 12.99~13.66 - 10 14 10 110 0.5 0.2 10 

RLZ15 13.44~14.13 13.89~14.62 14.35~15.09 - 10 16 10 110 0.5 0.2 11 

RLZ16 14.80~15.57 15.25~16.04 15.69~16.51 - 10 18 10 150 0.5 0.2 12 

RLZ18 16.22~17.06 16.82~17.70 17.42~18.33 - 10 23 10 150 0.5 0.2 13 

RLZ20 18.02~18.96 18.63~19.59 19.23~20.22 19.72~20.72 10 28 10 200 0.5 0.2 15 

RLZ22 20. 15~21.20 20.64~21.71 21.08~22.17 21.52~22.63 5 30 5 200 0.5 0.2 17 

RLZ24 22.05~23.18 22.61 ~23.77 23.12~24.31 23.63~24.85 5 35 5 200 0.5 0.2 19 

RLZ27 24.26~25.52 24.97 ~26.26 25.63~26.95 26.29~27.64 5 45 5 250 0.5 0.2 21 

RLZ30 26.99~28.39 27.70~29. 13 28.36~29.82 29.02~30.51 5 55 5 250 0.5 0.2 23 

RLZ33 29.68~31.22 30.32~31 .88 30.90~32.50 31.49~33.11 5 65 5 250 0.5 0.2 25 

RLZ36 32.14~33.79 32.79~34.49 33.40~35. 13 34.01 ~35.77 5 75 5 250 0.5 0.2 27 

RLZ39 34.68~36.47 35.36~37.19 36.00~37.85 36.63~38.52 5 85 5 250 0.5 0.2 30 

RLZ39E 37.36~39.29 5 85 5 250 0.5 0.2 30 

RLZ39F 38.14~40.11 5 85 5 250 0.5 0.2 30 

RLZ39G 38.94~40.80 5 85 5 250 0.5 0.2 30 

RLZ43 40.00~45.00 5 90 5 - - 0.2 33 

RLZ47 44.00~49.00 5 90 5 - - 0.2 36 

RLZ51 48.00~54.00 5 110 5 - - 0.2 39 

RLZ56 53.00~60.00 5 110 5 - - 0.2 43 

Notes : 1. Zener voltage (Vz) is measured 40ms after supplying current. 
2. When ordering , specify the rank of the diodes . Otherwise , the diodes of rank A, B or C are supplied . 

(Unit: mm) 

LL-34 
eProduct Designation (Ex.) 

CATHODE BAND When ordering, specify Part No. packaging Code and Zener voltage. 

0.4~.4 _--rr IT 

~[- +- . 4 ... ~,Jt±J 
3.4 ~g-~ 

--··-- 4'1.5Max. 

Part No. 
I RLZ Series 

Packaging specifications Voltage of zener diodes 
Package Code Feed hole side poc::~ 

TE-11 Cathode 
LL-34 2,500 

TE-12 Anode 



RDNRI 

eRLZSOOO Series (P=400mW Package LL-34) I 
Vz (V) Zz ZzK IR 

Part No. Rankir:il)_ lz (!1) lz en l lz (µA) VR 
B (mA) Max. lmAJ_ Max. (mA) Max. (V) 

RLZ5221B 2.28~2.52 20 30 20 1200 0.25 100 1.0 
RLZ5222B 2.38~2.63 20 30 20 1250 0.25 100 1.0 

RLZ5223B 2.57~2.84 20 30 20 1300 0.25 75 1.0 
RLZ5224B 2.66~2.94 20 30 20 1400 0.25 75 1.0 
RLZ5225B 2.85~3.15 20 29 20 1600 0.25 50 1.0 
RLZ5226B 3.14~3.47 20 28 20 1600 0.25 25 1.0 
RLZ5227B 3.42~3.78 20 24 20 1700 0.25 15 1.0 
RLZ5228B 3.71~4.10 20 23 20 1900 0.25 10 1.0 -
RLZ5229B 4.09~4.52 20 22 20 2000 0.25 5.0 1.0 
RLZ5230B 4.47~4.94 20 19 20 1900 0.25 5.0 2.0 
RLZ5231B 4.85~5.36 20 17 20 1600 0.25 5.0 2.0 
RLZ5232B 5.32~5.88 20 11 20 1600 0.25 5.0 3.0 
RLZ5233B 5.70~6.30 20 7.0 20 1600 0.25 5.0 3.5 
RLZ5234B 5.89~6.51 20 7.0 20 1000 0.25 5.0 4.0 
RLZ5235B 6.46~7.14 20 5.0 20 750 0.25 3.0 5.0 
RLZ5236B 7.13~7.88 20 6.0 20 500 0.25 3.0 6.0 
RLZ5237B 7.79~8.61 20 8.0 20 500 0.25 3.0 6.5 
RLZ5238B 8.27~9.14 20 8.0 20 600 0.25 3.0 6.5 N 

CD 
RLZ5239B 8.65~9.56 20 10 20 600 0.25 3.0 7.0 ::I 

RLZ5240B 9.50~10.50 20 20 600 0.25 3.0 8.0 
~ 

17 
RLZ5241B 10.45~11.55 20 22 20 600 0.25 2.0 8.4 = ;;;· 

0.25 = RLZ5242B 11.40~12.60 20 30 20 600 1.0 9.1 CD 

"" RLZ5243B 12.35~13.65 9.5 13 9.5 600 0.25 0.5 9.9 
RLZ5244B 13.30~14.70 9.0 15 9.0 600 0.25 0.1 10.0 
RLZ5245B 14.25~15.75 8.5 16 8.5 600 0.25 0.1 11.0 • 
RLZ5246B 15.20~16.80 7.8 17 7.8 600 0.25 0.1 12.0 • 
RLZ5247B 16.15~17.85 7.4 19 7.4 600 0.25 0.1 13.0 • 

I 

RLZ5248B 17.10~18.90 7.0 21 7.0 600 0.25 0.1 14.0 
RLZ5249B 18.05~19.95 6.6 23 6.6 600 0.25 0.1 14.0 
RLZ5250B 19.00~21.oo 6.2 25 6.2 600 0.25 0.1 15.0 

r 
RLZ5251B 20.90~23.10 5.6 29 5.6 600 0.25 0.1 17.0 ~ 
RLZ5252B 22.80~25.20 5.2 33 5.2 600 0.25 0.1 18.0 1:; Notes : 1. The Zener voltage (Vz) is measured in a steady state. 

2. The ON resistances (Zz,Zzk) are measured by superimpasing a small amount of AC .. current on the rated current (lz) . 

especial Zener Diodes i:fl;. 
a.~= 

Zz ZzK IR §=!.:· 
Part No. P (mW) 

Vz ~ (0) ~ ~ (µA) 
~ 

Feautures Package Circuit 
6t g'g. 

(V) lz lz (0) lz VR ~-~· 
(mA) Max. (mA) Max. (mA) Max. (V) 

UMZ8.2T 200 7.76~8.64 5 30 5 60 0.5 0.5 5 Cathode common ; 2 diodes UMD Fig.1 Page 

STZ6.8T 200 6.47~7.14 5 40 5 60 0.5 0.5 3.5 Cathode common ; 2 diodes SMD Fig.1 181 

Internal circuit 
eProduct Designation (Ex.) 

Page y When ordering, specify Part No. packaging Code and Zener voltage. 

ffiJ[b][!JC§Jrn@Jm[!J CTJ[fil 1=11111183 

L!JLµ ~ (3) 

Fig.1 

I 
Part No. 

RLZSOOO Series 

Part No. 
UMZ8. 2T 
STZ6. ST 

Packaging specifications 
Packa e Code Feed hole side 

LL-34 
TE-11 Cathode 
TE-12 Anode 

Packaging specifications 
Packa e Code Feed hole side 

UMD 
T106 1Pin 
T107 2Pin 
T146 1Pin 

3,000 
SMD T147 2Pin 

"' ~ :;· 
a:> 

.... 
"' ::I = 

Page 
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Diode Arrays 

VR lo trr CT 
Application Part No. (V) (mA) Max. Max. Package circuits 

(ns) (pF) 

OA227 80 100 4 - UM4 Fig.4 

OAN202C 80 100 4 - SST Fig.1 

OAN202K 80 100 4 - SMT Fig.1 

OAN202U 80 100 4 - UMT Fig.1 

OAN222 80 100 4 - EM3 Fig.1 

OAP202C 80 100 4 - SST Fig.6 

OAP202K 80 100 4 - SMT Fig.6 

OAP202U 80 100 4 - UMT Fig.6 
High-Speed OAP222 80 100 4 - EM3 Fig.6 
Switching FMN1 80 25 4 - FMT Fig.2 

UMN1 80 25 4 - UM5 Fig.14 

FMP1 80 25 4 - FMT Fig.7 

UMP1 80 25 4 - UMS Fig.15 

IMN10 80 100 4 - IMO Fig.3 

IMN11 80 100 4 - IMO Fig.5 

IMP11 80 100 4 - IMO Fig.8 

UMP11 80 100 4 - UM6 Fig.17 

UMN11 80 100 4 - UM6 Fig.16 

OA106K 8 15 - - SMT Fig.9 

OA106U 8 15 - - UMT Fig.9 

OA112 80 100 4 3.5 UMT Fig.11 

OA113 80 100 4 3.5 UMT Fig.12 

OA114 80 100 4 3.5 UMT Fig.10 

OA115 80 100 4 3.5 UMT Fig.9 

OA116 80 100 4 3.5 SMT Fig.11 

OA118 80 100 4 3.5 SMT Fig.12 

OA119 80 100 4 3.5 SMT Fig.9 

OA120 80 100 4 3.5 EM3 Fig.11 

OA121 80 100 4 3.5 EM3 Fig.10 

Special 
OA122 80 100 4 3.5 EM3 Fig.9 

OA123 80 100 4 3.5 EM3 Fig.12 

OA204K 20 100 - 4 SMT Fig.13 

OA204U 20 100 - 4 UMT Fig.13 

OA221 20 100 - 4 EM3 Fig.13 

OAN212K 80 100 4 3.5 SMT Fig.10 

OAN212C 80 100 4 3.5 SST Fig.10 

OAN217 80 100 - 3.5 SMT Fig.13 

OAN217C 80 100 - 3.5 SST Fig.13 

OA223K 40 100 - 5.0 SMT Fig.13 

OA223 40 100 - 5.0 EM3 Fig.13 

OA226U 40 100 - 5.0 UMT Fig.13 

1:rOA228K 80 100 - 5.0 SMT Fig.13 
Note : ~Under development 

Internal circuit 

r~t2 r1~ 
(3) (3) (3) 

"1Y'" ,, ''"" ,,, ,,,,,, ,,, ,,,,,, ,,, " , ,,, nrutth~ (4) (5) (6)(1) (2)(3) (4) (5)(4) (5) (6)(1) (21,) 

H~~HH1~ °' ~~f4HtH 
(3) (2) (1)(3) (2) (I) (4) (I) 

Fig.1 Fig.2 Fig.3 Fig.4 Fig.5 Fig.6 Fig.7 Fig.8 Fig.9 Fig.10 Fig.11 Fig.12 Fig.13 Fig.14 Fig.15 Fig.16 Fig.17 
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ftDNm 
The Class and Basic Ordering Units for Standard and Semi-standard Products 

•standard Products, Semi-standard Products, ePlease note the following when placing an order. 
To make it easier for customers to select the most suitable product for 
their needs, we offer diodes in three types : ( 1) standard, (2) semi-standard. 

The quantity in an order must be in multiplies of the basic order unit. 

e1ntroductory remarks 
( 1) Standard products 

These products are in stock and ready for delivery. 
(2) Semi-standard products 

(QJ : Standard products 
0 : Semi-standard products 

Theses products require a certain amount of time to fill an order. 
Please consult us for delivery term. 

(USM) (SMD) (SC-59/ Japanese SOT-23) (IMDD) (SOT-36) 
Packaging type Carried taping Packaging type Carried taping Packaging type Carried taping 

Part No. 
Feed hole side Cathode 

Code TE-17 TW11 
Part No. 

Feed hole side Pin 1 Pin 2 
Code T146 T147 

Part No. 
Feed hole side Pin 1 Pin 6 

Code T108 T109 
Basic ordering unit 3,000 3,000 Basic ordering unit 3,000 3,000 Basic ordering unit 3,000 3,000 

155355 © - DAN235K © © RB731U 0 0 
155354 0 -

155353 0 -

DAP236K © 0 
RB400D © © 

(MPD) (SOT-89) 

155356 © 

(DSM) 

RB411D IQ! IQ! 

RB421D © © 

RB425D © © 

Packaging type Carried taping 

Part No. 
Feed hole side Fin Pin 3 side 

Code T100 T101 
Basic ordering unit 1,000 1,000 

Packaging type Carried taping 

Part No. 
Feed hole side Cathode Anode 

Code TT11 TT12 

RB420D © © 

RB705D © IQ! 

RB435C © 0 
RB110C © © 

Basic ordering unit 3,000 3,000 

155332 © 0 
155318 © 0 
RB751H © 0 

RN719D 0 0 
STZ6.8T © 0 

(CPDF5) 
Packaging type Carried taping 

Part No. 
Feed hole side Pin 3 side Fin 

Code TR TL 
(FMD) (SOT-25) 

RB501H 0 0 Packaging type Carried taping Basic ordering unit 2,500 2,500 

RB500H 0 0 
1SV223 0 0 

RB031B-40 0 0 
RB035B-40 0 0 

Part No. 
Feed hole side Pin 2 Pin 3 

Code T148 T149 
Basic ordering unit 3,000 3,000 

RN711H 0 0 RB471E © © 

DTZ [ J © 0 (LL-34) 
(PSM) Packaging type Bulk Carried taping 

Packaging type Carried taping Part No. 
Feed hole side Cathode Anode Cathode Anode Cathode Anode Cathode 

Code TE-11 TE-12 TE11A TE12A TE-15 TE-16 TE11C 

Part No. 
Feed hole side Cathode 

Code TE25 
Basic ordering unit 10,000 2,500 2,500 10,000 10,000 2,000 2,000 2,500 

RLS-73 © © © 0 0 0 0 0 
Basic ordering unit 1,500 RLS-72 © © © 0 0 0 0 0 

1SR154-100 0 RLS-71 © © © 0 0 0 0 0 
1SR154-200 0 RLS-94 0 0 0 0 0 0 0 0 

1SR154-400 0 
RLS-93 0 0 0 0 0 0 0 0 
RLS-92 0 0 0 0 0 0 0 0 

1SR159-200 0 RLS141 0 0 0 0 0 0 0 0 
RB160L-40 0 RLS140 0 0 0 u 0 0 0 0 

RLS139 0 0 0 0 0 0 0 0 
(EM3) RLS245 0 0 0 0 0 0 0 0 

RLS135 0 0 0 0 0 0 0 0 
Packaging type Carried taping 

Part No. 
Feed hole side Pin 2 Pin 1 

Code TR TL 
Basic ordering unit 3,000 3,000 

~DAN235E 0 0 

RLZJ [ J 0 0 0 0 0 0 0 0 
RLZ [ J 0 0 0 0 0 0 0 0 
RLZ5 [ J 0 0 0 0 0 0 0 0 
RLS4148 0 0 0 0 0 0 0 0 
RLS4149 0 0 0 0 0 0 0 0 

(UMD) 
RLS4150 0 0 0 0 0 0 0 0 
RLS4151 0 0 0 0 0 0 0 0 

Packaging type Carried taping 

Part No. 
Feed hole side Pin 1 Pin 2 

Code T106 T107 

RLS4152 0 0 0 0 0 0 0 0 
RLS4153 0 0 0 0 0 0 0 0 
RLS4154 0 0 0 0 0 0 0 0 

Basic ordering unit 3,000 3,000 

DAN235U 0 © 

RLS4446 0 0 0 0 0 0 0 0 
RLS4447 0 0 0 0 0 0 0 0 
RLS4448 0 0 0 0 0 0 0 0 

DAP236U 0 © RLS4449 0 0 0 0 0 0 0 0 
RB451F 0 © RLS4450 0 0 0 0 0 0 0 0 

RB450F 0 © 
RLS4454 0 0 0 0 0 0 0 0 
RLS4606 0 0 0 0 0 0 0 0 

RB715F 0 © 

RB717F 0 © 
(LL-41) 

Packaging type Bulk Carried taping 

Part No. 
Feed hole side Cathode Anode Cathode Anode Cathode 

Code TE-21 TE-22 TE-23 TE-24 TE21C 
Basic ordering unit 2,000 5,000 5,000 1,500 1,500 5,000 

RLR4001 © © © 0 0 0 
RLR4002 © © © 0 0 0 
RLR4003 © © © 0 0 0 

© : Standard products O : Semi-standard products RLR4004 © © © 0 0 0 
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Packaging 

eTaping 
Package Packaging Type Code Remarks Directions Quantity (pcs) 

TE-17 Cathod at sprocket hole side 
USM USM type taping Reel 3,000 

<)TW11 Cathod at sprocket hole side 

TT11 Cathod at sprocket hole side 
DSM DSM type taping Reel 3,000 

TT12 Anede at sprocket hole side 

PSM PSM type taping TE25 Reel Cathod at sprocket hole side 1,500 

TL -
EM3 EM3 type taping Reel 3,000 

TR -

T106 -
UMD UMD type taping Reel 3,000 

T107 -

T146 -
SMD SMD type taping Reel 3,000 

T147 -

T148 -
FMD FMD type taping Reel 3,000 

T149 -

T108 -
IMDD IMDD type taping Reel 3,000 

T109 -

T100 -
MPD MPD type taping Reel 1,000 

T101 -

TL -
CPDF5 CPD F5 type taping Reel 2,500 

TR -

TE-11 Cathod at sprocket hole side 

TE11C Cathod at sprocket hole side 2,500 

TE-12 Anede at sprocket hole side 

LL-34 Leadless type taping TE11A 
Reel 

Cathod at sprocket hole side 
10,000 

TE12A Anede at sprocket hole side 

TE-15 Cathod at sprocket hole side 
2,000 

TE-16 Anede at sprocket hole side 

TE-21 Cathod at sprocket hole side 

TE21C Cathod at sprocket hole side 5,000 

LL-41 Leadless type taping TE-22 Reel Anede at sprocket hole side 

TE-23 Cathod at sprocket hole side 

TE-24 Anede at sprocket hole side 
1,500 

<)TW11 : for 1SS356 only 

eBulk 
Package Packaging type Quantity I package (pcs) Quantity /Unit (pcs) 

LL-34 Bulk 10,000 1,000 

LL-41 Bulk 2,000 200 
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Packaging Specification 

Reel 

USM 

(TE-17,TW11) 

DSM 

(TT11,TT12) 

PSM 

(TE25) 

LL-34 

(TE·11,TE-12,TE·15,TE·16,TE11C) +I 

2.0 

lr 

D 0 ~l --~ 0 

v ~ ~ t-
---~ ~ 

D 

LL-41 

(TE-23,TE-24) 
t I 

2.0 

lr-

D 0 t =--i 
"""il ~I v +i! 

gl ~i 

...:; "I 
D I 

___j 

~ 

ti 

0 

t 

~l 
:;;1 
ti 

l~ 

NO 
ti 
:0 

2.0 
ir-

-:i 
!I 

_ __J 

2.0 
ir-

-1 
··~-. 

~~ ti ro 
-

" 

2.0 ir--

c:· N --~ 
"_ ti 

" -" 
I 

_l 

(TE11A,TE12A) 

(TE-21,TE-22,TE21C) 

DVO 
0 

t I' 
~' - I 

t~1 I 
-1 

~~ 

2.0 

r 

- N ] 0 +I 
ti 0 

~ ~ 

" " 

2.0 

r ----1 
]~I 0 

::i 
" 

___ _J 

ftDNrn 

(Unit: mm) 
I 

Tape 

Sprocket Hole ;-· 'h ti 0.3±0.1 

!- ~ ml!"J/t ti--
l11 

I 40±0 I 
Ma>. I I 

~ 
1.0±0.1 

_TE-17 '' ..,,, 
<» .,, .... 
<» 

CCI ;:;· 
CCI 

en 
"Cl 

Sprocket Hole -a CD <» .,, 
'""::::;: 

0.2 g~ 
T-- =· =· CCI ::I 

~,, 

I :! ir:~I 
ti «! 
~ N 

N~ -

I I 
1.35±0.1 

TT11 ~- TT1;!_ 

Sprocket Hole 

TE-11,TE11A,TE11C,TE-1!j_ 
Feeding direction 

Sprocket Hole ;-- ... 

-~ 
11 0.4Ma>~ 

- 3~?.~~:..:_ 

_ lE-21,TE21 C,TE-l;3 __ 
Feed1ngdrrect1on 
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Packaging Specification 

Reel Tape 

EM3 UMT /UMD/SST /SMT /SMD 

2.0 

~L 
~ 

1 
Package Code Package 

EM3 TR EM3 

UMT/UMD T107 UMT/UMD 

SST T117 SST 

SMT/SMD T147 SMT/SMD 

UM4 

Package Code '"Package 

UM4 TR r- UM4 

t- SM4 
-

-SM4 TR_ 

UMS FMT/FMD 

4.0±0.1 

2.0±0.05 

I ' j j . , .. ,.,~ ~-e-lll 
1 1 

Package Code Package 

UMS TL UMS 

~MT/FMD 1 T149 
J - [FMTiFMD 

184 

(Unit: mm) 

r 

Code 
Package 

B c 
TL EM3 1.8±0.1 1.8±0.2 0.9±0.2 

T106 UMT/UMD 2.2±0.1 2.4±0.1 1.15±0.1 

T116 SST 3.1±0.1 2.85±0.1 1.4±0.1 

T146 SMT/SMD 3.1±0.1 3.2±0.1 1.35±0.1 

r 
Ll 

Code 
Package 

A 

Dimensions 

B c 
TL UM4 2.2±0.1 2.4±0.1 1.15±0.1 

TL SM4 3.1±0.4 3.2±0 1.35±0.1 

,; 1.5 +0.1 
-0 +, r 

, I~ 

----!r---~ 

-Code_. 
Package 

A B 

Dimensions 

TR~ UMS 2.2±0.1 2.4±0.1 

T148 FMT/FMD 3.1±0.1 3.2±0.1 



Reel 

UM6 IMD/IMDD 

PSD (02 PAK) 

CPD FS (D PAK) 

1F·, 

2±0.5 r---
~ 24.4 +~ 

11 

~l ~ 'H 
M NO 

:e. ··- ~ +~ -- '= <")I 

-s. -S.i 

:J 

~ 

~I +1 

t------ ~ ~ 

____j 

Tape 

Package Code Package Code 

UM6 TL UM6 TR 

IMD/IMDD T109 IMD/IMDD T108 

4.0±0.1 

Package 

UM6 

IMD/IMDD 

---~:o 
o +I 
ti ~ 
-; M 

'= 1-
___j 

~I 

ftDNm 

(Unit: mm) 

Dimensions 

A B 

2.2±0.1 2.4±0.1 

3.1 ±0.1 3.2±0.1 

,jj 

0.4±0.1 

ir--

5.0±0.1 
1.----J 

0.4±0.1 

·~ 
. I 

2. 7±0.2 

I 

..... 
I 
'5!. 
:::I 
CC> 
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Part Marking 
Mold type 
eoiodes 

USM DSM PSM 
Part No. 

Part No. Marking Part No. Marking Part No. Marking 

155353 ~ 
Switching 155354 ~ 

155355 ~ 
155356 0 

Band Swnching _. 
* ~ 1SR154 
-100 8 

* ~ 1SR154 
-200 8 

Rectifying 

* ~ 1SR154 
-400 8 

* ~ 1SR159 
-200 8 

~ * ~ RB500H RB160L 
-40 8 

RB501H ~ 
RB751H 0 

Schottky barrier 

RB751H ~ -40 

Valiable 
1SV223 0 capacitance 

RN711H ~ 
Pin 

ll• • -
~ ~ Zener l*DTZ l*PTZ 

Series Series )> 

Note : liiSee P187 for detait. 

EM3 UMT/UMD SMT/SMD FMT/FMD IMO MPD CPD 

Part No. Marking Part No. Marking Part No. Marking Part No. Marking Part No. Marking Part No. Marking Part No. Marking 

DAN235E s DAN235U s DAN235K ® 
DAP236U ~ DAP236K w 

~ ~ a ii ~ RB031B e RB451F RB400D RB471E RB731U RB435C 
-40 

RB401D ~ 
RB450F ~ RB411D e RB110C e RB035B e -20 

RB715F ~ RB421D e RB111C ~ 
RB717F ® RB425D s 

RB420D ~ 
RB705D e 
RB706D ® 

RN719F ~ RN719D e 

UMZ8.2T ® STZ6.BT e 



ftDNm 

fl Zener Diodes ( DTZ Series) €)Rectifying ·Schottky Barrier Diodes (PSM Series) I 
Part No. CD 0 Part No. CD 0 Part No. CD 0 

DTZ2.0A 0 1 
DTZ10A 0 4 

DTZ2.0B 0 2 
DTZ2.2A 1 1 

DTZ10B 0 5 

DTZ2.2B 1 2 
DTZ10C 0 6 

1SR154-100 1 2 

1SR154-200 1 3 

1SR154-400 1 4 
DTZ2.4A 2 1 DTZ11A 1 4 
DTZ2.4B 2 2 DTZ11B 1 5 1SR159-200 6 3 

DTZ2.7A 3 1 DTZ11C 1 6 RB160L-40 3 4 
DTZ2.7B 3 2 DTZ12A 2 4 
DTZ3.0A 4 1 DTZ12B 2 5 
DTZ3.0B 4 2 DTZ12C 2 6 
DTZ3.3A 5 1 DTZ13A 3 4 
DTZ3.3B 5 2 DTZ13B 3 5 
DTZ3.6A 6 1 DTZ13C 3 6 
DTZ3.6B 6 2 DTZ15A 4 4 

CD Type code 

DTZ3.9A 7 1 DTZ15B 4 5 
DTZ3.9B 7 2 DTZ15C 4 6 

0 Last digit of manufacturing year 

DTZ4.3A 8 1 DTZ16A 5 4 CD @ Month code 
DTZ4.3B 8 2 DTZ16B 5 5 ................ 
DTZ4.3C 8 3 DTZ16C 5 6 
DTZ4.7A 9 1 DTZ1BA 6 4 
DTZ4.7B 9 2 DTZ18B 6 5 

0 @ Month 2 3 4 5 6 7 8 9 10 11 12 

Code 2 3 4 5 6 7 8 9 0 A c 

DTZ4.7C 9 3 DTZ18C 6 6 
DTZ5.1A A 1 DTZ20A 7 4 
DTZ5.1B A 2 DTZ20B 7 5 
DTZ5.1C A 3 DTZ20C 7 6 
DTZ5.6A c 1 DTZ22A 8 4 
DTZ5.6B c 2 DTZ22B 8 5 (9 Zener Diodes ( PTZ Series) 
DTZ5.6C c 3 DTZ22C 8 6 
DTZ6.2A E 1 DTZ24A 9 4 
DTZ6.2B E 2 DTZ24B 9 5 
DTZ6.2C E 3 DTZ24C 9 6 
DTZ6.8A F 1 DTZ27A A 4 
DTZ6.8B F 2 DTZ27B A 5 
DTZ6.8C F 3 DTZ27C A 6 
DTZ7.5A H 1 DTZ30A c 4 

Part No. CD 0 Part No. CD 0 
PTZ2.0A 2.0 A PTZ9.1A 9.1 A 

PTZ2.0B 2.0 B PTZ9.1B 9.1 B 

PTZ2.2A 2.2 A PTZ10A 10 A 

PTZ2.2B 2.2 B PTZ10B 10 B 

PTZ2.4A 2.4 A PTZ11A 11 A ' DTZ7.5B H 2 DTZ30B c 5 
DTZ7.5C H 3 DTZ30C c 6 

PTZ2.4B 2.4 B PTZ11B 11 B 

DTZ8.2A J 1 DTZ33A E 4 PTZ2.7A 2.7 A PTZ12A 12 A 
DTZ8.2B J 2 DTZ33B E 5 PTZ2.7B 2.7 B PTZ12B 12 B 
DTZ8.2C J 3 DTZ33C E 6 
DTZ9.1A L 1 DTZ36A F 4 

PTZ3.0A 3.0 A PTZ13A 13 A 

DTZ9.1B L 2 DTZ36B F 5 PTZ3.0B 3.0 B PTZ13B 13 B 

DTZ9.1C L 3 DTZ36C F 6 PTZ3.3A 3.3 A PTZ15A 15 A 

CD0 PTZ3.3B 3.3 B PTZ15B 15 B 

m PTZ3.6A 3.6 A PTZ16A 16 A 

PTZ3.6B 3.6 B PTZ16B 16 B 

PTZ3.9A 3.9 A PTZ18A 18 A 

PTZ3.9B 3.9 B PTZ18B 18 B 

PTZ4.3A 4.3 A PTZ20A 20 A 

PTZ4.3B 4.3 B PTZ20B 20 B 

PTZ4.7A 4.7 A PTZ22A 22 A 

PTZ4.7B 4.7 B PTZ22B 22 B 

PTZ5.1A 5.1 A PTZ24A 24 A 

PTZ5.1B 5.1 B PTZ24B 24 B 

PTZ5.6A 5.6 B PTZ27A 27 A 

PTZ5.6B 5.6 B PTZ27B 27 B 

PTZ6.2A 6.2 A PTZ30A 30 A 

PTZ6.2B 6.2 B PTZ30B 30 B 

PTZ6.8A 6.8 A PTZ33A 33 A 

PTZ6.8B 6.8 B PTZ33B 33 B 

PTZ7.5A 7.5 A PTZ36A 36 A 

PTZ7.5B 7.5 B PTZ36B 36 B 

PTZ8.2A 8.2 A PTZ39A 39 A 

PTZ8.2B 8.2 B PTZ43A 43 A 

CD Zener voltage 

0 Last digit of manufacturing year 

6'J @ Month code 
8 

Month 2 3 4 5 6 7 8 9 10 11 12 @ 
Code 2 3 4 5 6 7 8 9 0 A c 
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Part Marking 

Mold type 
eoiodes Arrays 

Part No. 

High-Speed 
switching 

diode array 

Special 
diode 
array 

Note : {I Under development 

EM3 

Part No. Marking 

DAN222 ® 
DAP222 ~ 

DA122 ~ 
DA121 ~ 
DA120 ® 
DA123 ~ 
DA221 ~ 

DA223 ~ 

UMT/UMD UM4 

Part No. Marking Part No. Marking 

DAN202U ® 
DAP202U ~ 

DA227 ~ 

DA106U ~ 
DA115 ~ 

DAN114 ~ 
DA112 ® 
DA113 ~ 

DA204U ~ 

DA226U ~ 

UM5 UM6 SMT/SMD FMT/FMD IMO 

Part No. Marking Part No. Marking Part No. Marking Part No. Marking Part No. Marking 

DAN202K ~ 
DAP202K ~ 

UMN1 ~ FMN1 ~ 
UMP1 ~ FMP1 ~ 

IMN10 9 
UMN11 s IMN11 9 
UMP11 6 IMP11 s 

DA106K ~ 
DA119 ~ 

DAN212K ~ 
DA116 ® 
DA118 ~ 

DA204K ~ 
DAN217 s 
DA223K ~ 
1\-DA228K ~ 



Glass Types 
eoiodes 
LL-34 (RLS) 

CD 

o:b 
Part No. 

Stamping 

CD 
RLS-71 Black 

RLS-72 Green 

RLS-73 Yellow 

RLS-92 Blue 

RLS-93 Purple 

RLS-94 Gray 

RLS245 White 

LL-41 (RLR) 

CD 

ab 
Part No. 

Stamping 

CD CV 
RLR4001 Black Black 

RLR4002 White White 

RLR4003 Blue Blue 

RLR4004 Green Green 

LL-34 (RLS4000) 

CDCV 

att::r 
Part No. 

Stamping 

CD CV 
RLS135 White White 

RLS139 Gray Gray 

RLS140 Purple Purple 

RLS141 Blue Blue 

RLS4148 Black Brown 

RLS4149 Black Red 

RLS4150 Black Orange 

RLS4151 Black Yellow 

RLS4152 Black Green 

RLS4153 Black Blue 

RLS4154 Black Purple 

RLS4446 Black Gray 

RLS4447 Black White 

RLS4448 Brown Black 

RLS4449 Brown Brown 

RLS4450 Brown Red 

RLS4454 Brown Orange 

RLS4406 Brown Yellow 

LL-34 (RLZ Series) 

oiff] 
Part No. 

Stamping 

CD 
RLZ2.0 Black 

RLZ2.2 Black 

RLZ2.4 Black 

RLZ2.7 Black 

RLZ3.0 Black 

RLZ3.3 Black 

RLZ3.6 Black 

RLZ3.9 Black 

RLZ4.3 Black 

RLZ4.7 Brown 

RLZS.1 Brown 

RLZS.6 Brown 

RLZ6.2 Brown 

RLZ6.8 Brown 

RLZ7.5 Brown 

RLZB.2 Brown 

RLZ9.1 Brown 

RLZ10 Brown 

RLZ11 Brown 

RLZ12 Red 

RLZ13 Red 

RLZ15 Red 

RLZ16 Red 

RLZ18 Red 

RLZ20 Red 

RLZ22 Red 

RLZ24 Red 

RLZ27 Red 

RLZ30 Red 

RLZ33 Orange 

RLZ36 Orange 

RLZ39(A~D) Orange 

RLZ39(E~G) Yellow 

RLZ43 Orange 

RLZ47 Orange 

RLZ51 Orange 

RLZ56 Orange 

Marking@ 
Ranks A and E : Yellow 
Ranks B and F : Green 
Ranks C and G : Blue 
Ranks D : White 

CV 
Brown 

Red 

Orange 

Yellow 

Green 

Blue 

Purple 

Gray 

White 

Black 

Brown 

Red 

Orange 

Yellow 

Green 

Blue 

Purple 

Gray 

White 

Black 

Brown 

Red 

Orange 

Yellow 

Green 

Blue 

Purple 

Gray 

White 

Black 

Brown 

Red 

White 

Orange 

Yellow 

Green 

Blue 

LL-34 (RLZJ Series) 

rrffi'_TI 
Part No. 

Stamping 

RLZJ3.6 

RLZJ3.9 

RLZJ4.3 

RLZJ4.7 

RLZJS.1 

RLZJS.6 

RLZJ6.2 

RLZJ6.8 

RLZJ7.5 

RLZJB.2 

RLZJ9.1 

RLZJ10 

RLZJ11 

RLZJ12 

RLZJ13 

RLZJ15 

RLZJ16 

RLZJ18 

RLZJ20 

RLZJ22 

RLZJ24 

Marking@ 
Rank A : Yellow 
Rank B : Green 
Rank C: Blue 

CD 
Gray 

Gray 

Gray 

Pink 

Pink 

Pink 

Pink 

Pink 

Pink 

Pink 

Pink 

Pink 

Pink 

Light Green 

4tlt Green 

Light Green 

Light Green 

Ligrt Green 

Light Green 

Light Green 

Light Green 

CV 
Purple 

Gray 

White 

Black 

Brown 

Red 

Orange 

Yellow 

Green 

Blue 

Purple 

Gray 

White 

Black 

Brown 

Red 

Orange 

Yellow 

Green 

Blue 

Purple 

RDNnl 

LL-34 ( RLZSOOO Series) 

rrlD 
Part No. 

Stamping 

RLZ5221B 

RLZ5222B 

RLZ5223B 

RLZ5224B 

RLZ5225B 

RLZ5226B 

RLZ5227B 

RLZ5228B 

RLZ5229B 

RLZ5230B 

RLZ5231B 

RLZ5232B 

RLZ5233B 

RLZ5234B 

RLZ5235B 

RLZ5236B 

RLZ5237B 

RLZ5238B 

RLZ5239B 

RLZ5240B 

RLZ5241B 

RLZ5242B 

RLZ5243B 

RLZ5244B 

RLZ5245B 

RLZ5246B 

RLZ5247B 

RLZ5248B 

RLZ5249B 

RLZ5250B 

RLZ5251B 

RLZ5252B 

Marking@ 
Light green 

CD 
Black 

Black 

Black 

Black 

Black 

Black 

Black 

Black 

Black 

Brown 

Brown 

Brown 

Brown 

Brown 

Brown 

Brown 

Brown 

Brown 

Brown 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

Orange 

Orange 

Orange 

CV 
Brown 

Red 

Orange 

Yellow 

Green 

Blue 

Purple 

Gray 

White 

Black 

Brown 

Red 

Orange 

Yellow 

Geen 

Blue 

Purple 

Gray 

White 

Black 

Brown 

Red 

Orange 

Yellow 

Green 

Blue 

Purple 

Gray 

White 

Black 

Brown 

Red 

I 

I 
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Recommended land pattern 

e2 leads type 
USM 

0.8Min. 

• iH Land pattern 

2.1 

eMini mold type 
EM3 

3-pin 

4-pin 

5-pin 

6-pin 

ePower type 
MPD 

2.2 
~ 

~ ~nd 45' 

~ ~ .. ~ 
1.0 1.0 1.0 
~!0-ot~ 

1¥5 

(Unit: mm) 

CPD F5 

6.0 

·~ Ii 11 
l6J ! l6J 
~. 

DSM 

0.8Min. 

' 
r-,.--1 

m1~ 
2.1 ' 0 

UMT• UMD 

UM4 

m~ 
~Il·~fJ 
~ 

0.35 

UM6 

eGlass seal type 

~nd 
~ 

LL-34 

5.0 

w; M 
~ ......... J9} 

(Unit: mm) 

PSM 

2.0 

••I= 4.2 

(Unit: mm) 

SMT • SMD • SST 

IMD•NDD 

(Unit: mm). 

LL-41 

7.3 



-M-EM-0-----------------------------------------------11111 

r 
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Diodes Quick reference 

~ass~es 
Package 

Application 
MSRJi._2.~ SIP9Pin T0220FD 00.35 J.P..1.~ 00·34 W.8) USD_(<j11.8l D0-41l.P_2.!)_ 

Part No; 

35 
1552787 155134 

152473 155133 155254 

High-speed 50 152472 ' 155132 155253 

80 152471 155131 155252 

75 1SS41 155130 

35 15594 155138 

Ultra High-speed 50 15593 155137 
>--~~~--<f--~~~--<~~~~--+~~~~--+~~~~-+~~~~-+-~~~~-+-~~~~-1 

Switching 

Low-leakage 

High-voltage 

JED EC 
Standard 
High-speed 

Band Switching Glass sealed type 

General Purpose 

Rectifying 

High-speed 

Ultra High-speed 

Schottky Barrier 
Rectifying 

Small Signal 

Low-voltage Regutatocs Glass sealed LED 

Zener 

65 15592 155136 

35 155141 155292 

50 155140 155291 

80 155139 ·155290 

150 155144 155147 

200 155143 155146 

220 155245 155244 

250 155142 155145 

25 1N4154 1N4536 

30 

50 

75 

30 

50 

70 

35 

50 

15R139-100 

100 

1SR139-200 

200 

15R139-400 

400 

600 15R139-600 

100 rN!1!l/ 15R153-100 

200 rI!JJ1/ 15R153-200 

400 rl1!l'1/ 15R153-400 

200 

20 

40 RB100A 

20 

5 

2.0-56 

3.3-12 

6.8-24 

fl-R0503C02 

rI!JJ1/ R0503D-02 

rI!JJ1/ RB015T-40 

rl1!Jt! RB025T-40 

1N4152 1N4533 

1N3605 

1N4151 1N4532 

1N4153 1N4534 

1N3604 

1N3606 

1N4148 1N4531 

1N4149 

1N4446 

1N4447 

1N4448 

1N4449 

1N914 

1N916 

1N914A 

1N916A 

1N914B 

1N916B 

1N4450 

1N4150 

1N4454 

1N3600 

1N3064 

1N4606 

155135 

RB441Q 

RB721Q 

LTZ-MR15 

MTZ Series 

MTZJ Series 

1N700 

1N5000 

1N900 

Special Zener 5.28-5.91 ITZ5.6H 

192 Note : *Under development 

155265 

1N4001A 

1N4002A 

15R35-100A 

1N4003A 

1SR35-200A 

1N4004A 

15R35-400A 

1SR124-100A 

1SR124-200A 

1SR124-400A 

196 

196 

196 

196 

197 

198 

198 

198 

198 

199 

199 

199 

200 

201 

203 

202 

202 

203 



Diodes Arrays Quick reference 
RDNRI 

Package 

Application Internal circuit SPT T0-92 FTR ATR SIPS Pin SIP7Pin SIP9Pin LF9Pin FTL ATV 

Part No. 

m DAN209S DAN209 DAN201 DAN215 

(I) (2) (3) Fig.1 

mn DAN401 

(I) (2) (3) (4) (5) Fig.2 

tttlttt. DAN601 

(I) (2) (.'fl (4) ('i) (fi) (7) Fig.3 

ttttltttt DAN801 

(1)(2)(3)(4) (5) (6)(7)(8)(9) Fig.4 

ltttttttt DAN803 

High-Speed 
(1)(2)(3)(4)(5)(6)(7)(8)(9) Fig.5 

Switching m DAP209S DAP209 DAP201 DAP215 
(1) (2) (3) Fig.6 

I 
ITTf1 DAP401 

(I) (2) (3) (4) (5) Fig.7 

f ! I 1 I I I DAP601 

Fig.8 

tttf Itttt DAP801 

(1) (2) (3) (4) (5) (6) (7) (8) (9) Fig.9 

ltftttttt DAP803 

(I) (2) (3) (4) (5) (6) (7) (8) (9) Fig.10 

m DA210S DA203 DA216 

(1) (2) (3) Fig.11 

Special m DA218S 

(I) (2) (3) Fig.12 

flflflfll DAN403 

(1)(2)(3)(4) (5)(6)(7)(8)(9) Fig.13 

m DAN208 DAN213 

(I) (2) (3) Fig.14 
Rectifying 

m DAP208 DAP213 

(1) (2) (3) Fig.15 
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Package Available 

MSR 

CATHODE BAND 

SIP9 

22.0±0.2 
------~-------------i 

(9) 

I 2.54±0.2 0.65±0.1 

0.85±0.1 

1.25±0.1 

00-35 

USO 

CA THODE BAND 

~ ¢04±01, 

~~~=i-rn-
[_ 29±1 112±031 29±1_J ¢ 1.~~~ 2 

194 

T0-220FD 

00-34 

CATHODE BAND L- ¢0.4±0.1 I 

~~=i-ffi-
1 c 29±1 127±031 29±1 A I ¢Ll~ 

(Unit: mm) 

*LTZ: </>2.0 ~~:~ 

00-41 

CATHODE BAND 

'~ +--im+- N- -!~"'! ~ 
I 28.0±2 I d__ 28 0±2 .1 t~ 



SPT T0-92 

4±0.2 2.0±0.2 

r 1 r 1 

![~f 
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ATV TV4 ATV TV6 
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,--------- ---1 
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0.5±0.1 ~ 

(I) (2) (3) I 
- _ ____, 

I.I 0.45±0.1 

6.8±0.2 2.5±0.2 
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1.05 i 0.45±0.1 

6.8±0.2 2.5±0.2 

ri ·1 

I ~-~o~I 
~ 
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(1)(2)(3) __J i 

l1s•l1s4I dt"5±0.1 

ftDNm 

(Unit: mm) 

FTR 

SIP 7 pin 

I 2.54±0.2 

i 1.25±0.I 

FTL TL3 
N! 

6.8±0.2 ~i 2.4±0.2 

ll _ __lj 0 

j .~J 
".!i 

I 

(I) (2) (3) __J 
I.I 0.45±0.1 

ATV TV3 

6.8±0.2 2.5±0.2 

II 
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Switching Diodes 
High speed, ultra-high speed, high withstand voltage, low leakage and high voltage in D0-35, 00-34 and ultra-mini glass packages 
help in selecting the package that is most suitable for mounting on the PCB. 1N series for overseas standards is also available. 

eHigh-speed Switching Diodes 
Absolute maximum ratings (Ta=25'C) Electrical characteristics (Ta=25'C) 

Part No. VRM VR IFM lo 
lsurge 

Tj Tstg VF (V) Max. IR (µA) Max. CT (pF) Max. Irr (ns) Max. Package 
(mA) (V) (V) (mA) (mA) 

1s 
(°C) ('C) 

IF (mA) rv;-M1 VR (V) f (MHz) ~(V) IF (mA) 
182471 90 80 400 130 600 175 -65-+175 1.2 100 0.5 80 2 0.5 1 4 6 10 D0-35 
182472 55 50 350 120 500 175 -65-+175 1.2 100 0.5 50 2 0.5 1 4 6 10 D0-35 
182473 40 35 300 110 400 175 -65-+175 1.2 100 0.5 35 3 0.5 1 4 6 10 D0-35 
182787 40 35 70 50 200 125 -65-+125 0.9 5 1.0 35 3 1 1 3 6 5 D0-35 
1SS41 100 75 400 130 600 175 -65-+175 1.0 10 0.5 20 4 0 1 4 6 10 D0-35 
1SS130 100 75 400 130 600 175 -65-+175 1.0 10 0.5 20 4 0 1 4 6 10 D0-34 
1SS131 90 80 400 130 600 175 -65-+175 1.2 100 0.5 80 2 0.5 1 4 6 10 D0-34 
1SS132 55 50 350 120 500 175 -65-+175 1.2 100 0.5 50 2 0.5 1 4 6 10 D0-34 
1SS133 40 35 300 110 400 175 -65-+175 1.2 100 0.5 35 3 0.5 1 4 6 10 D0-34 
1SS134 40 35 70 50 200 125 -65-+125 0.9 5 1.0 35 3 1 1 3 6 5 D0-34 
1SS252 90 80 400 130 600 175 -65-+175 1.2 100 0.5 80 2 0.5 1 4 6 10 USO 
1SS253 55 50 350 120 500 175 -65-+175 1.2 100 0.5 50 2 0.5 1 4 6 10 USO 
1SS254 40 35 300 110 400 175 -65-+175 1.2 100 0.5 35 3 0.5 1 4 6 10 USO 

eu1tra High-speed Switching Diodes 
Absolute maximum ratings (Ta=25'C) Electrical characteristics (Ta - 25'C ) 

Part No. VRM VR IFM lo 
I surge 

Tj Tstg VF (V) Max. IR (µA) Max. CT (pF) Max. Irr (ns) Max. Package 
(mA) 

(V) (V) (mA) (mA) 
1µs 

('C) ('C) 
IF (mA) ~ VR (V) f (MHz) VR (V) IF (mA) 

1SS92 75 65 600 200 4000 175 -65-+175 1.0 100 0.5 65 3 0 1 2 6 10 D0-35 ( SC-40) 
1SS93 55 50 600 200 4000 175 -65-+175 1.0 100 0.5 50 3 0 1 2 6 10 D0-35 ( SC-40) 
1SS94 40 35 600 200 4000 175 -65-+175 1.0 100 0.5 35 3 0 1 2 6 10 D0-35 ( SC-40) 
1SS136 75 65 600 200 4000 175 -65-+175 1.0 100 0.5 65 3 0 1 2 6 10 D0-34 
1SS137 55 50 600 200 4000 175 -65-+175 1.0 100 0.5 50 3 0 1 2 6 10 D0-34 
1SS138 40 35 600 200 4000 175 -65-+175 1.0 100 0.5 35 3 0 1 2 6 10 D0-34 

eLow-leakage Switching Diodes 
Absolute maximum rati~s (Ta=25'c;_)_ Electrical characteristics (Ta=25'C) 

Part No. VRM VR '™ lo 
!surge 

Ti Tstg VF (V) Max. IR (µA) Max. CT (pF) Max. Irr (ns) Max. Package (mA) (V) (V) (mA) (mA) 
1s 

('C) ('C) 
IF (mA) ~ VR (V) f (MHz) VR (V) IF (mA) 

1SS139 90 80 400 130 600 175 -65-+175 1.2 100 0.02 30 5 0.5 1 50 6 10 D0-35 (SC-40) 
1SS140 55 50 350 120 500 175 -65-+175 1.2 100 0.01 25 5 0.5 1 50 6 10 D0-35 (SC-40) 
1SS141 40 35 300 110 400 175 -65-+175 1.2 100 0.01 20 5 0.5 1 50 6 10 D0-35 (SC-40) 
1SS290 90 80 400 130 600 175 -65-+175 1.2 100 0.02 30 5 0.5 1 50 6 10 D0-34 
1SS291 55 50 350 120 500 175 -65-+175 1.2 100 O.Q1 25 5 0.5 1 50 6 10 D0-34 
1SS292 40 35 300 110 400 175 -65-+175 1.2 100 O.Q1 20 5 0.5 1 50 6 10 D0-34 

eHigh-voltage Switching Diodes 
Absolute maximum ratings (Ta=25'C) Electrical characteristics (Ta= 25'C) 

Part No. VRM VR IFM lo 
!surge 

Tj Tstg VF (V) Max. IR (µA) Max. CT (pF) Max. Irr (ns) Max. Package 
(mA) (V) (V) (mA) (mA) 

1s 
('C) ('C) 

IF (mA) VR (V) VR (V) f (MHz) VR (V) IF (mA) 
1SS142 300 250 625 200 1000 175 -65-+175 1.0 100 0.5 250 10 0 1 400 6 10 D0-35 
1SS143 250 200 625 200 1000 175 -65-+175 1.0 100 0.5 200 10 0 1 400 6 10 D0-35 
1SS144 200 150 625 200 1000 175 -65-+175 1.0 100 0.5 150 10 0 1 400 6 10 D0-35 
1SS145 300 250 625 200 1000 175 -65-+175 1.0 100 0.5 250 10 0 1 400 6 10 D0-34 
1SS146 250 200 625 200 1000 175 -65-+175 1.0 100 0.5 200 10 0 1 400 6 10 D0-34 
1SS147 200 150 625 200 1000 175 -65-+175 1.0 100 0.5 150 10 0 1 400 6 10 D0-34 
1SS244 250 220 625 200 1000 175 -65-+175 1.5 200 10 220 3 0 1 75 IF= -IR=20mA D0-34 
1SS245 250 220 625 200 1000 175 -65-+175 1.5 200 10 220 3 0 1 75 IF= -IR=20mA D0-35 

(Unit: mm) 

D0-35 (SC-40) D0-34 USO 
CATHOOE BAND +--<c-ec;·_: :~,,~· ~ ¢0.4±0.1 I 

~~~=i -ft1-
I 29±1 12.7±0.31 29±1 I ¢~.2 

CATHODE BANO 
~ ¢0.4±0.1 I 

-~~=i -m-
I c 29±1 1. 3.8±0.21 29±1 Al ¢d.2 1 29±1 121±0.31 29±1 I ¢~.2 

eProduct Designation (Ex.) 
When ordering , specify the part No. and packaging specifications . 

Part No. Packaging 
Pack~e Bulk: blank 
D0-35 Radial taping 
D0-34 Axial taping 
USO Formi~ 
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eJEDEC Standard <Absolute maximum ratings> Absolute maximum ratings (Ta= 25"C) 

VRM VR IFM lo IF IFsM p Tj Topr Tstg Part No. (V) (V) (mA) (mA) (mA) 1µs (mW) ("C) ("C) ("C) Package 
(A) 

1N4148 1N914 100 75 450 150 200 2 500 200 -65~+200 -65~+200 00-35 

1N4149 1N916 100 75 450 150 200 2 500 200 -65~+200 -65~+200 00-35 

1N4150 1N3600 50 50 600 200 250 4 500 200 -65~+200 -65~+200 00-35 

1N4151 1N3604 75 50 450 150 200 2 500 200 -65~+200 -65~+200 00-35 

1N4152 1N3605 40 30 450 150 200 2 500 200 -65~+200 -65~+200 00-35 

1N4153 1N3606 75 50 450 150 200 2 500 200 -65~+200 -65~+200 00-35 

1N4154 35 25 450 150 200 2 500 200 -65~+200 -65~+200 00-35 

1N4446 1N914A 100 75 450 150 200 2 500 200 -65~+200 -65~+200 00-35 

1N4447 1N916A 100 75 450 150 200 2 500 200 -65~+200 -65~+200 00-35 

1N4448 1N914B 100 75 450 150 200 2 500 200 -65~+200 -65~+200 00-35 

1N4449 1N916B 100 75 450 150 200 2 500 200 -65~+200 -65~+200 00-35 

1N4450 40 30 600 200 250 4 500 200 -65~+200 -65~+200 00-35 

1N4454 1N3064 75 50 450 150 200 2 500 200 -65~+200 -65~+200 00-35 

1N4606 85 70 600 200 250 4 500 200 -65~+200 -65~+200 00-35 

1N4531 100 75 450 150 200 2 500 200 -65~+200 -65~+200 00-34 

1N4532 70 50 450 150 200 2 500 200 -65~+200 -65~+200 00-34 

1N4533 40 30 450 150 200 2 500 200 -65~+200 -65~+200 00-34 

1N4534 75 50 450 150 200 2 500 200 -65~+200 -65~+200 00-34 

1N4536 35 25 450 150 200 2 500 200 -65~+200 -65~+200 00-34 

Part No. @ @ @ @ @ @ @ @ @ @ @ @ @ @ VR=O V!=BV 
0.1mA 0.25mA 1mA 2mA 5mA 10mA 20mA 30mA 50mA 100mA 200mA 250mA 5µA 100µA f=1MHz ~-=\:t 

0.025 
1N4148 1N914 75 100 50.0 20 4 

5.0 75 

0.025 20 
1N4149 1N916 100 50.0 20 2 

5.0 75 

1N4150 50 0.1 50 100.0 50 2.5 

1N4151 75 0.05 50 50.0 50 2 

1N4152 40 -· 0.05 30 50.0 30 2 

1N4153 75 0.05 50 50.0 50 2 

1N4154 35 0.1 25 100.0 25 4 

0.025 20 
1N4446 100 50.0 20 4 

5.0 75 

0.025 20 
1N4447 100 50.0 20 2 

5.0 75 

0.025 20 
1N4448 100 50.0 20 4 

5.0 75 
0.025 20 

1N4449 100 50.0 20 2 
5.0 75 

1N4450 40 0.05 30 50.0 30 4 

1N4454 75 0.1 50 100.0 50 2 

1N4606 
0.1 50 50 

25.0 (100"C) 2.5 85 
0.25 70 

1N4531 * 75 
0.025 20 

100 50.0 20 4 
5.0 75 

1N4532* 75 0.1 50 100.0 50 2 

1N4533* 40 0.05 30 50.0 30 2 

1N4534* 75 0.05 50 50.0 50 2 

1N4536* 35 0.1 25 100.0 25 4 

Notes: 1. VF: Upper, Min; Lower, Max. 
2. * : Supplied in 00-34 package , No symbol : 00-35 package. 
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Band Switching Diodes 
In D0-34 or ultra-mini package. Ultra-mini package is most suitable for small set. Low high frequency resistance and low capacitance between terminals. 

eGlass-sealed Types 
Absolute maximum ratings (Ta-25'C) Electrical characteristics (Ta-25'C) 

Part No. Pd VR lo Tj Tstg VF (Vj Max. I 1R <nAr Max. 
1 

Cr (pf) Max. IF (0) Max. Package 
(mW) (V) (mA) ('C) ('C) IF (mA) VR (V) j VR (V) jf (MHZ:) J1F (mA) If (MHz) 

1$$135 150 35 100 150 -55-+150 1.0 l 10 100 l 20 1.3 l 6 

± 
1 0.6 l 10 l 100 00-34 

1SS265 150 35 100 150 -55-+150 1.0 I 10 100 I 20 1.5 I 10 1 o.6 I 10 I 100 USO 

Rectifier Diodes 
Two packages : 00·41 glass and round molded, for Smm pitch. For reverse surge absorption application, use rectifier diodes having high reverse surge resistance. 

eGeneral purpose rectifier diodes 
Absolute maximum ratings Jra-25'Cl Electrical characteristics (Ta= 25'C) 

Part No. VRSM VRM 
lo IFSM Tj Tstg VF (V) Max. IR (µA) Max. Package 

(V) (V) 
(A) (A) 

('C) ('C) I 

l1Ha=50'C 60Hz 1"' IF (A) VR (V) 
1SR3S.100A 150 100 1~ 30 175 -65-+175 1.1 1 10 100 00·41 
1SR3S.200A 300 200 1• 30 175 -65-+175 1.1 1 10 200 00-41 
1SR3S.400A 500 400 1 * 30 175 -65-+175 1.1 1 10 400 00·41 
1SR139·100 150 100 1 40 150 -40-+150 1.1 1 10 100 MSR 
1SR139·200 250 200 1 40 150 -40-+150 1.1 1 10 200 MSR 
1SR139-400 500 400 1 40 150 -40-+150 1.1 1 10 400 MSR 
1SR139-600 750 600 1 40 150 -40-+150 1.1 1 10 600 MSR 
1N4001A 75 50 1 * 30 175 -65-+175 1.1 1 10 50 00-41 
1N4002A 150 100 1 * 30 175 -65-+175 1.1 1 10 100 00-41 
1N4003A 300 200 1 * 30 175 -65-+175 1.1 1 10 200 00-41 
1N4004A 500 400 1 * 30 175 -65-+175 1.1 1 10 400 00-41 

eHigh-speed rectifier diodes 
Absolute maximum ratings (Ta=25'C) Electrical characteristics (Ta=25'C) 

Part No. VRSM VRM 
lo (A) IFSM (A) Tj Tstg VF (V) Max. IR (µA) Max. trr (µs) Max. Package 

(V) (V) 60Hz 1,,, ('C) ('C) IFM (A) VRM (V) IF (mA) IR (mA) 
1SR124-100A 150 100 1 30 150 -65-+175 1.3 1 10 100 0.4 10 10 00-41 
1SR124-200A 300 200 1 30 150 -65-+175 1.3 1 10 200 0.4 10 10 00-41 
1SR124-400A 500 400 1 30 150 -65-+175 1.3 1 10 400 0.4 10 10 00-41 
1SR153-100 150 100 0.8 30 150 -40-+150 1.3 0.8 10 100 0.4 10 10 MSR 
1SR153-200 300 200 0.8 30 150 -40-+150 1.3 0.8 10 200 0.4 10 10 MSR 
1SR153-400 500 400 0.8 30 150 40-+150 1.3 0.8 10 400 0.4 10 10 MSR 

eu1tra High-speed rectifier diodes 
Absolute maximum ratings (Ta=25'C) Electrical characteristics (Ta=25'C) 

Part No. VRSM VRM 
lo (A) IFSM (A) Tj Tstg VF '(V) Max. IR (µA) Max. trr (µs) Max. Package 

(V) (V) 60Hz 1,,, ('C) ('C) jlFM (A) jVRM (V) jlF (mA) I1R (mA) 
lli.:R0503C-02 200 200 5 50 150 -40-+150 0.98 l 5 100 200 35 100 100 T0-220~ 
r R05030-02 m 200 200 5 50 150 -40-+150 o.98 I 2.5 100 ± 200 35 ± 100 ± 100 T0-220~ 

D0-34 USO 
CATHODE BAND 

CATHODE BAND 

~ (>0.4±0.1 I 

+~·-·-1~1=-·~+-~ -ffl-
1. 29±1 12.2±0.31 29±1 I "'~2 

</>0.4±0.1 I 

I 
c ..____.~-~-~ ~ -ffl-

29±1 29±1 I </>l.8±0.2 
---~~~~--~---~~~~~~ .____.* 

*LTZ: 

D0-41 MSR 

CATHODE BAND 
CATHODE BAND 

--;o·~·~-
~l.c~-2s_.0_±_2~--~4._J±_o_.s_,,.,l,~-2_s._0±_2~~.I ~ 

ePackaging (Ex.) 
When ordering , specify the part No. and packaging specifications . 

Part No. Packaging 
Bulk : Blank(T0-220FD : Bulk only) 

Package P"ackaging specifications 
00-34 Radial taping 

USO 
Axial taping 
Fonming 

00-41 Radial taping 

198 MSR 
Axial taping 
Forming 
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Schottky Barrier Diodes 
RDNnl 

eFor Rectifiers 
Power diodes capable of carrying 1 A to 1 OA are now under development. Currrent products are in D0-34 (glass) and round molded packages. 
Low VF design helps reducing power loss. 

Absolute maximum ratings (Ta=25"C) Electrical characteristics (Ta=25"C) 
Package 

Part No. VRM lo IFsM (A) Tj Tstg VF (V) Max. IR (mA) Max. 
(V) (A) 60Hz 1"' ("C) ("C) IF (A) VR (V) 

RB015T-40 40 10 60 125 -40~+125 0.55 5 3 40 T0-220FP 
RB025T-40 40 5 60 125 -40~+125 0.55 2.5 2 40 T0-220FP 
RB100A 40 1 40 125 -40~+125 0.55 1 1 40 MSR 
RB441Q 20 0.1 1 125 -40~+125 0.55 0.10 0.01 10 00-34 

eFor Small Signal 
Housed in D0-34 glass package and most suitable for small shot signal applicationshott such as detection. VoF of loFP=1mA has low VoF of 0.3% 

Absolute maximum ratings (Ta=25"C) Electrical Optical characteristics (Ta=25"C) 
Part No. VRM I VR I lo I IFSM (A) Ic~JI Tstg VF (V~ IR (µI) Max. J CT (pF) Typ. Package 

(V) (V) (mA) 60Hz • 1"' ("C) IF (mA) VR (V) j VR (V) ]I (MHz) 
RB721Q 25 J_ 20 l 30 J_ 0.2 J_ 125 l -40~+125 o.37 I 1 I 1 I 10 J2I 1 I 1 00-34 

Low-voltage Regulators 
eGlass-sealed LEDs 
Zeners of less than 2V using forward characteristics of LED, capable of delivering low regulated voltage. 
Glass sealed type with 5mm pitch. Because of LED these regulators can be used also as PCB checking light. 

Absolute maximum ratings (Ta=25"C) Electrical Optical characteristics (Ta= 25"C ) 
VF (V) VF (V) IR lJJrninance (AxieJ) t. A. A.p Emitting 

Package Part No. p IF VR 
Topr ('C) Tstg (°C) 

MinJMax.1 (;A) I 1~ (µA)~ (µcdg (NM)J;J (nm)J;J Color 
(mW) (mA) (V) Min. Max. (µA) Max. (V) Min. (mA OC) Typ. lmA OCI Typ. lmA OCI 

LTZ-MR15 25 10 5 -25~80 -25~100 1.70J2.30J 10 1.35J1.65J 10 10I 4 30J 5 9o I 10 700} 10 Red 00-34,. 

(Unit : mm) 

I 
T0-220FP MSR ~~~ 
1-----------------------4-.s-c:-g:-1----1-----------------------------1!~! 

@~~·'=E I~~ 
~I ~™o~M~ ~~; 

i;;f.~· 
~0.6±0.1 ffil . 

::::=~c_--_ -~- ~ -+ Page 

A I . 208 
Note:*: Large glass tube2.s4±0.2lJ ___ J 2.54±0.2 2.s±o.2 0.4±0.2 __________ 

2_,+ ___ I -~ ~ @ 

r/;i3. I ±0.1 

1--00~_-3-4~~~~~~~~~~s-.•-±_o_.4~~~~~~~~~~~~-+-D0~--3-4-.-~(L_T_z ___ M_R_1_5_)~~~~~~~~~~~~~~~~~~-1 ~ 
CATHODE BAND CATHODE BAND L .. __ ~0.4±0.1 I ~------ ~0.4±0.1 

~~~ -m- .. ~~I Cf~-~-rn-
.-~---1:31 29±1 I ~~·~~ 2 [_29±1 .I. 17±031 29±1 J ~l 

eProduct Designation (Ex.) 
When ordering, specify the part No. and packaging specifications . 

Part No. Packaging 
Bulk: blank 

Package Packaging specifications 
MSR Radial taping 

00-34 
Axial taping 
Forming 

RB015T-40, RB025T -40 : Supplied in tray. 
LTZ-MR15: T-77 or T72 only. 

Page 
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Zener Diodes 

MTZ series (lz = 20, 1 OmA) and MTZJ series (lz = 5mA) are in D0-34 package and IN5000, IN900 and IN700 serieses 
are in D0-35 package. MTZJ series ranges from 2.0 to 56V. 
ITZ series contains 8 elements in a single 9-pin package, suitable for use as 8-bit data bus line surge absorption. 

Series Package p (mW) Voltage range (V) Features 
MTZ Series D0-34 500 2.0~20 Taken at lz=20, 10mA 
MTZ J Series D0-34 500 2.0~56 Taken at lz=5mA 
ITZ5.6H SIP 9 pin 400 5.28~5.91 Cathode common, Contains 8 devices 
1 NSOOO Series D0-35 500 4.7~24 JEDEC Standard 
1 N900 Series D0-35 400 6.8~24 JEDEC Standard 
1N700 Series D0-35 400 3.3~12 JEDEC Standard 

eMTZ Series (P=500mW Package D0-34) 
Vz (V) Zz ,--- ZzK .----I 

Part No. Ranking lz (0) lz (0) lz 

A B c D (mA) Max. (mA) Max. (mA) 

MTZ2.0 1.880~2.100 2.020~2.200 - - 20 140 20 2000 1 
MTZ2.2 2.120~2.300 2.220~2.410 - - 20 120 20 2000 1 
MTZ2.4 2.330~2.520 2.430~2.630 - - 20 100 20 2000 1 
MTZ2.7 2.540~2.750 2.690~2.910 - - 20 100 20 1000 1 
MTZ3.0 2.850~3.o?O 3.010~3.220 - - 20 80 20 1000 1 
MTZ3.3 3.160~3.380 3.320~3.530 - - 20 70 20 1000 1 
MTZ3.6 3.455~3.695 3.600~3.845 - - 20 60 20 1000 1 
MTZ3.9 3.74~4.01 3.89~4.16 - - 20 50 20 1000 1 
MTZ4.3 4.04~4.29 4.17~4.43 4.30~4.57 - 20 40 20 1000 1 
MTZ4.7 4.44~4.68 4.55~4.80 4.68~4.93 - 20 25 20 900 1 
MTZS.1 4.81~5.07 4.94~5.20 5.09~5.37 - 20 20 20 800 1 
MTZS.6 5.28~5.55 5.45~5.73 5.61~5.91 - 20 13 20 500 1 
MTZ6.2 5.78~6.09 5.96~6.27 6.12~6.44 - 20 10 20 300 1 
MTZ6.8 6.29~6.63 6.49~6.83 6.66~7.01 - 20 8 20 150 0.5 
MTZ7.5 6.85~7.22 7.07~7.45 7.29~7.67 - 20 8 20 120 0.5 
MTZ8.2 7.53~7.92 7.78~8.19 8.03~8.45 - 20 8 20 120 0.5 
MTZ9.1 8.29~8.73 8.57~9.01 8.83~9.30 - 20 8 20 120 0.5 
MTZ10 9.12~9.59 9.41 ~9.90 9.70~10.20 9.94~10.44 20 8 20 120 0.5 
MTZ11 10.18~10.71 10.50~11.05 10.82~11.38 - 10 10 10 120 0.5 
MTZ12 11.13~11.71 11.44~12.03 11.74~12.35 - 10 12 10 110 0.5 
MTZ13 12.11 ~12.75 12.55~13.21 12.99~13.66 - 10 14 10 110 0.5 
MTZ15 13.44~14.13 13.89~14.62 14.35~15.09 - 10 16 10 110 0.5 
MTZ16 14.80~15.57 15.25~16.04 15.69~16.51 - 10 18 10 150 0.5 
MTZ18 16.22~17.06 16.82~17.70 17.42~18.33 - 10 23 10 150 0.5 
MTZ20 18.02~18.96 18.63~19.59 19.23~20.22 19.72~20.72 10 28 10 200 0.5 

Notes : 1. Zener Voltage (Vz) is measured 40ms after applying in current. 
2. When ordering, specify the rank of the diodes. Otherwise, the diodes of rank A, B orC are supplied . 
3. Use MTZJ series for application at 22V and over. 

(Unit: mm) 

00-34 

CATHODE BAND 

~ ~0.4±0.1, 

1~--l~~-m-
L~_'._'~-~- . 12.7±0.31 29±1 __J ~1~2 

eProduct Designation (Ex.) 
When ordering, specify Part No. packaging Code and Zener voltage. 

M [!] Z CT]El!:J[!J [IDD@J0 
I I 

Part No. 
I MTZ Series 

Packaging 
Bulk: blank 

Package Packaging specifications 
D0-34 Radial taping 

Voltage of zener diodes 

IR 
(µA) 

Max. 

120 
120 
120 
100 
50 
20 
10 
5 
5 
5 
5 
5 
5 
2 

0.5 
0.5 
0.5 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

.---
VR 
(V) 

0.5 
0.7 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.5 
2.5 
3.0 
3.5 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 
10 
11 
12 
13 
15 



eMTZJ Series (P=500mW Package 00-34) 
Vz (V) Zz 

.------1 ZzK ,--------
Part No. Ranking lz (0) lz (0) lz 

A B c D (mA) Max. (mA) Max. (mA) 

MTZJ2.0 1.880~2. 100 2.020~2.200 - - 5 100 5 1000 0.5 
MTZJ2.2 2.120~2.300 2.220~2.410 - - 5 100 5 1000 0.5 
MTZJ2.4 2.330~2.520 2.430~2.630 - - 5 100 5 1000 0.5 
MTZJ2.7 2.540~2.750 2.690~2.91 0 - - 5 110 5 1000 0.5 
MTZJ3.0 2.850~3.070 3.010~3.220 - - 5 120 5 1000 0.5 
MTZJ3.3 3.160~3.380 3.320~3.530 - - 5 120 5 1000 0.5 
MTZJ3.6 3.455~3.695 3.600~3.845 - - 5 100 5 1000 1 
MTZJ3.9 3.74~4.01 3.89~4.16 - - 5 100 5 1000 1 
MTZJ4.3 4.04~4.29 4.17~4.43 4.30~4.57 - 5 100 5 1000 1 
MTZJ4.7 4.44~4.68 4.55~4.80 4.68~4.93 - 5 80 5 900 1 
MTZJ5.1 4.81~5.07 4.94~5.20 5.09~5.37 - 5 80 5 800 1 
MTZJ5.6 5.28~5.55 5.45~5.73 5.61~5.91 - 5 60 5 500 1 
MTZJ6.2 5.78~6.09 5.96~6.27 6.12~6.44 - 5 60 5 300 1 
MTZJ6.8 6.29~6.63 6.49~6.83 6.66~7.01 - 5 20 5 150 0.5 
MTZJ7.5 6.85~7.22 7.07~7.45 7.29~7.67 - 5 20 5 120 0.5 
MTZJ8.2 7.53~7.92 7.78~8.19 8.03~8.45 - 5 20 5 120 0.5 
MTZJ9.1 8.29~8.73 8.57~9.01 8.83~9.30 - 5 25 5 120 0.5 
MTZJ10 9.12~9.59 9.41~9.90 9.70~10.20 9.94~10.44 5 30 5 120 0.5 
MTZ.111 10.18~10.71 10.50~11.05 10.82~11.38 - 5 30 5 120 0.5 
MTZJ12 11.13~11.71 11.44~12.03 11.74~12.35 - 5 30 5 110 0.5 
MTZ.113 12.11~12.75 12.55~13.21 12.99~13.66 - 5 35 5 110 0.5 
MTZ.115 13.44~14.13 13.89~14.62 14.35~15.09 - 5 40 5 110 0.5 
MTZJ16 14.80~15.57 15.25~16.04 15.69~16.51 - 5 40 5 150 0.5 
MTZ.118 16.22~17.06 16.82~17.70 17.42~18.33 - 5 45 5 150 0.5 
MTZJ20 18.02~18.96 18.63~19.59 19.23~20.22 19.72~20.72 5 55 5 200 0.5 
MTZJ22 20.15~21.20 20.64~21.71 21.08~22. 17 21.52~22.63 5 30 5 200 0.5 
MTZJ24 22.05~23.18 22.61~23.77 23.12~24.31 23.63~24.85 5 35 5 200 0.5 
MTZJ27 24.26~25.52 24.97~26.26 25.63~26.95 26.29~27.64 5 45 5 250 0.5 
MTZ.130 26.99~28.39 27.70~29.13 28.36~29.82 29.02~30.51 5 55 5 250 0.5 
MTZJ33 29.68~31.22 30.32~31.88 30.90~32.50 31.49~33.11 5 65 5 250 0.5 
MTZJ36 32.14~33.79 32.79~34.49 33.40~35.13 34.01 ~35.77 5 75 5 250 0.5 
MTZJ39 34.68~36.47 35.36~37.19 36.00~37.85 36.63~38.52 5 85 5 250 0.5 

m Ir MTZJ39E 37.36~39.29 5 85 5 250 0.5 

m MTZJ39F 38.14~40.11 5 85 5 250 0.5 

r.i"'zm! MTZJ39G 38.94~40.80 5 85 5 250 0.5 

m MTZJ43 40.00~45.00 5 90 5 - -
r.i"'llJ!I MTZJ47 44.00~49.00 5 90 5 - -

m MTZJ51 48.00~54.00 5 110 5 - -

m Ir MTZJ56 53.oo~eo.oo 5 110 5 - -
Notes . 1. Zener vo1tage (Vz) 1s measured 40ms after applying 1n current. 

2. When ordering , specify the rank of the diodes. Otherwise the diodes of rank A, B or C are supplied . 

(Unit: mm) 

00-34 

C:::_AJ_!:!QDE BAND_ L ¢0.4±0.1 I 

+----\~/----~=~ -ffi-
L 29±1 127±031 29±1 A I ¢~ 2 

eProduct Designation (Ex.) 
When ordering, specify Part No. packaging Code and Zener voltage. 

~ITJ000 CT]El?:J[fJ [[JD@J~ 
~~_.__I ~~ I I 
Part No. 
I MTZJ Series 

Packaging 
Bulk: blank 

Package 
D0-34 

Voltage of zener diodes 

Packaging specifications 
Radial taping 

naNm 

IA .------1 
(µA) VA 
Max. (V) 

120 0.5 
120 0.7 
120 1.0 
100 1.0 
50 1.0 
20 1.0 
10 1.0 
5 1.0 
5 1.0 
5 1.0 
5 1.5 
5 2.5 
5 3.0 
2 3.5 

0.5 4.0 
0.5 5.0 
0.5 6.0 
0.2 7.0 N 

CD 

0.2 8.0 = 
~ 

0.2 9.0 = 
0.2 10 =· = 
0.2 11 

CD 

"" 
0.2 12 
0.2 13 
0.2 15 • 
0.2 17 • • 0.2 19 I 

0.2 21 
0.2 23 I 
0.2 25 
0.2 27 ~ 
0.2 30 1:; 0.2 30 
0.2 30 ii(!. 0.2 30 a.a.= 0.2 33 

~!.=· 0.2 36 a:•i 0.2 39 
0.2 43 

Page 

208 

rn 
Page 

206 

Page 

213 

201 



Zener Diodes 

e1N5000 Series (Pd=500mW Package D0-35) 
Vz 

Part No. Ranking 

Non A B 

1N5230 3.76-5.64 4.23-5.17 4.47-4.94 
1N5231 4.08-6.12 4.59-5.61 4.85-5.36 
1N5232 4.48-6.72 5.04-6.16 5.32-5.88 
1N5233 4.80-7.20 5.40-6.60 5.70-6.30 
1N5234 4.96-7.44 5.58-6.82 5.89-6.51 
1N5235 5.44-8.16 6.12-7.48 6.46-7.14 
1N5236 6.00-9.00 6.75-8.25 7.13-7.88 
1N5237 6.56-9.84 7.38-9.02 7.79-8.61 
1N5238 6.96-10.44 7.83-9.57 8.27-9.14 
1N5239 7.28-10.92 8.19-10.01 8.65-9.56 
1N5240 8.00-12.00 9.00-11.00 9.50-10.50 
1N5241 8.80-13.20 9.90-12.10 10.45-11.55 
1N5242 9.60-14.40 10.80-13.20 11.40-12.60 
1N5243 10.40-15.60 11.70-14.30 12.35-13.65 
1N5244 11.20-16.80 12.60-15.40 13.30-14.70 
1N5245 12.00-18.00 13.50-16.50 14.25-15.75 
1N5246 12.80-19.20 14.40-17.6 15.20-16.80 
1N5247 13.60-20.40 15.30-18.7 16.15-17.85 
1N5248 14.40-21.60 16.20-19.8 17.10-18.90 
1N5249 15.20-22.80 17.10-20.9 18.05-19.95 
1N5250 16.00-24.00 18.00-22.0 19.00-21.00 
1N5251 17.60-26.40 19.80-24.2 20.90-23.10 
1N5252 19.20-28.80 21.60-26.4 22.80-25.20 

Note : The Zener voltage (Vz) is measured in a steady state. 

e1N957 ........ 1N970 (Pd=400mW package: D0-35) 
Vz 

Part No. Ranking lz 

Non A B (mA) 

1N957 5.44-8.16 6.12-7.48 6.46-7.14 18.5 
1N958 6.00-9.00 6.75-8.25 7.13-7.88 16.5 
1N959 6.56-9.84 7.38-9.02 7.79-8.61 15.0 
1N960 7.28-10.92 8.19-10.01 8.65-9.56 14.0 
1N961 8.00-12.00 9.00-11.00 9.50-10.50 12.5 
1N962 8.80-13.20 9.90-12.10 10.45-11.55 11.5 
1N963 9.60-14.40 10.80-13.20 11.40-12.60 10.5 
1N964 10.40-15.60 11.70-14.30 12.35-13.65 9.5 
1N965 12.00-18.00 13.50-16.50 14.25-15.75 8.5 
1N966 12.80-19.20 14.40-17.60 15.20-16.80 7.8 
1N967 14.40-21.60 16.20-19.80 17.10-18.90 7.0 
1N968 16.00-24.00 18.00-22.00 19.00-21.00 6.2 
1N969 17.60-26.40 19.80-24.20 20.90-23.10 5.6 
1N970 19.20-28.80 21.60-26.40 22.80-25.20 5.2 

(Unit: mm) 

00-35 (SC-40) 

CATHODE BAND 

,10.s±o.1 I 

.. 1 c __ 2s_±_1 _ ___..~3._s±_o_.2_~,~~~~2_s~±_--1_--_-_-:~·1 _j ~~ 

eProduct Designation (Ex.) 
When ordering, specify Part No. packaging Code and Zener voltage. 

Part No. 
1 N5000Series 
1N900Series 

202 

h. 
lz (!l) 

(mA) Max. 

20 19 
20 17 
20 11 
20 7.0 
20 7.0 
20 5.0 
20 6.0 
20 8.0 
20 8.0 
20 10 
20 17 
20 22 
20 30 
9.5 13 
9.0 15 
8.5 16 
7.8 17 
7.4 19 
7.0 21 
6.6 23 
6.2 25 
5.6 29 
5.2 33 

Zz 
(!l) 
Max. 

4.5 
4.5 
6.5 
7.5 
8.5 
9.5 
11.5 
13.0 
16.0 
17.0 
21.0 
25.0 
29.0 
33.0 

Packaging 
Bulk: blank 

lz 
(mA) 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

9.5 
9.0 
8.5 
7.8 
7.4 
7.0 
6.6 
6.2 
5.6 
5.2 

lz 
(mA) 

18.5 
16.5 
15.0 
14.0 
12.5 
11.5 
10.5 
9.5 
8.5 
7.8 
7.0 
6.2 
5.6 
5.2 

Package Packaging specttications 

D0-35 
Axial taping 

Forming 

ZzK 
(!l) lz 
Max. (mA) 

1900 0.25 
1600 0.25 
1600 0.25 
1600 0.25 
1000 0.25 
750 0.25 
500 0.25 
500 0.25 
600 0.25 
600 0.25 
600 0.25 
600 0.25 
600 0.25 
600 0.25 
600 0.25 
600 0.25 
600 0.25 
600 0.25 
600 0.25 
600 0.25 
600 0.25 
600 0.25 
600 0.25 

ZzK 
(!l) lz 
Max. (mA) 

700 1.0 
700 0.5 
700 0.5 
700 0.5 
700 0.25 
700 0.25 
700 0.25 
700 0.25 
700 0.25 
700 0.25 
750 0.25 
750 0.25 
750 0.25 
750 0.25 



r 

e1N74&----1N759 (Pd=400mW Package D0-35) 
Vz 

Part No. Ranking lz 

Non A (mA) 

J 1N746 rllm 2.97~3.63 3.14-3.47 20 

rllm 1N747 3.24-3.96 3.42-3.78 20 

rllm 1N748 3.51~4.29 3.71-4.10 20 

rllm 1N749 3.87-4.73 4.09-4.52 20 

rllm 1N750 4.23-5.17 4.47-4.94 20 

1N751 4.59~5.61 4.85-5.36 20 

1N752 5.04-6.16 5.32-5.88 20 

1N753 5.58~6.82 5.89-6.51 20 

1N754 6.12~7.48 6.46-7.14 20 

1N755 6.75-8.25 7.13-7.88 20 

1N756 7.38-9.05 7.79-8.61 20 
·-····--

1N757 8.19~10.01 8.65-9.56 20 

1N758 9.00-11.00 9.50-10.50 20 

1N759 10.80-13.20 11.40-12.60 20 

especial Zener Diode 

Zz 
(0) lz 
Max. (mA) 

28 20 

24 20 

23 20 

22 20 

19 20 

17 20 

11 20 

7 20 

5 20 

6 20 

8 20 

10 20 

17 20 

30 20 

ZzK 
(0) 
Max. 

10 

10 

10 

2 

2 

1 

1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

RDNRI 

VR 
(V) 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Cl g: 
CD ... 

Pd 
Vz (V) 

Part No. lz Package Feautures 
(mW) Min. Max. 

(mA) 

rrz5.6H 400 5.28 5.91 20 SIP 9 pin Cathode common ; B built in elements --------.-------------------1~ (Unit: mm) 

00-35 (SC-40) SIP 9 pin 

CATHODE BAND 

eProduct Designation (Ex.) 
When ordering, specify part No. packaging Code and Zener voltage. 

Part No. 
I 1 N700Series 

ITZ5, 6H is supplied in tubing and requires 

no packaging specification in the order sheet. 

22.0±0.2 

I 2.s4±0.2 0.65±0.1 

0.85±0.1 

Packaging 
Bulk: blank 

Package 

00-35 

1.25±0.1 

Packaging specifications 

Axial taping 

Forming 

2.8±0.2 

9 

Pase 

206 

m 
l!J 
Pase 

213 

203 



Diode Arrays 

trr CT 
ls urge 

Application Part No. 
VR VRM lo 

Max. Max. 
60Hz 

Package Circuits (V) (V) (mA) 1<v 
(ns) (pF) (A) 

DAN201 80 80 100 4 3.5 - FTR Fig.1 

DAN209 80 80 100 4 3.5 - T0-92 Fig.1 

DAN209S 80 80 100 4 3.5 - SPT Fig.1 

DAN215 80 80 100 4 3.5 - FTL Fig.1 

DAN401 80 80 25 4 3.5 - SIPS Pin Fig.2 

DAN601 80 80 25 4 3.5 - SIP7Pin Fig.3 

DAN801 80 80 25 4 3.5 - SIP9Pin Fig.4 

DAN803 80 80 25 4 3.5 - SIP9Pin Fig.5 
High-speed 

DAP201 80 80 100 4 3.5 - FTR Fig.6 
Switching 

DAP209 80 80 100 4 3.5 - T0-92 Fig.6 

DAP209S 80 80 100 4 3.5 - SPT Fig.6 

DAP215 80 80 100 4 3.5 - FTL Fig.6 

DAP401 80 80 25 4 3.5 - SIPS Pin Fig.7 

DAN403 80 80 100 4 3.5 - LF9Pin Fig.13 

DAP601 80 80 25 4 3.5 - SIP7Pin Fig.8 

DAP801 80 80 25 4 3.5 - SIP9Pin Fig.9 

DAP803 80 80 25 4 3.5 - SIP9Pin Fig.10 

DA203 20 20 100 - 4 - FTR Fig.11 

DA210S 20 20 100 - 4 - SPT Fig.11 
Special 

DA216 100 FTL Fig.11 20 20 - 4 -

DA218S 80 80 100 - 3.5 - SPT Fig.12 

DAN208 100 150 1000 - 20 10.0 ATR Fig.14 

DAN213 100 150 1000 - 20 10.0 ATV Fig.14 
Rectifying 

DAP208 10.0 ATR Fig.15 100 150 1000 - 20 

DAP213 100 150 1000 - 20 10.0 ATV Fig.15 

Internal circuit 

m 
(I) (2) (3) 

mn 
(I) (2) (3) (4) (5) 

tttlttt 
(I) (2) (3) (4) (5) (6) (7) 

Fig.1 Fig.2 Fig.3 

ttttltttt 
(I) (2) (3) (4) (5) (6) (7) (8) (9) 

ltttttttt 
(I) (2) (3) (4) (5) (6) (7) (8) (9) 

m 
(I) (2) (3) 

Fig.4 Fig.5 Fig.6 

mn 
(I) (2) (3) (4) (5) f 11lIIi f IIlJJIIi 

Fig.7 Fig.8 Fig.9 

II11II!Ii m 
(I) (2) (3) 

m 
(I) (2) (3) 

Fig.10 Fig.11 Fig.12 

flflflfll 
(1)(2)(3)(4) (5)(6)(7)(8)(9) 

m 
(I) (2) (3) 

m 
(I) (2) (3) 

Fig.13 Fig.14 Fig.15 
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SPT 

(1)(2)(3) 

8 
ATR 

SIP 9 pin 

I 2.54±0.2 

FTL TL3 

6.8±0.2 

II 

0 0.5±0.1 

(1) 1(2) (3) 

~~Ad 
ATV TV3 

6.8±0.2 

r--1 

~ 

+I 

"' 

"'. 

2.0±0.2 

0.5 

n 

0.45+0.15 
-0.05 

0.65±0.1 

0.85±0.1 

1.25±0.1 

2.4±0.2 

D 

I 
I 

_,_.J[o~~s_±~ 

2.5±0.2 

0 

T0-92 

SIP 5 pin 

4.8±0.2 
r----1 

0.6 

1.27 

(1)(2)(3) 

ff) 

~ 

°' 

3. 7±0.2 

II 

12.0±0.2 2.4±0.1 

~~~~ 
11(5) 

I 

1 2.54±0.2 I o.6s±o.1 11 o.3±0.1 

I 0.85±0.1 

I 1.25±0.1 

LF 9 pin 

I 3 5 7 9 

l
0o0o0o0o0

1 

FTL TL4 

2.4±0.2 

D 

~ 

0.5±0.t +I 

"' 
(I) I (2): (3) 

l2.s4!2.s4I I.I II 0.45±0.1 

ATV TV4 

6.8±0.2 2.5±0.2 

r~ r] 

RD Nm 

(Unit: mm) 

FTR 

2.4±0.2 

~ 
I I 110.45±0.1 

2.54 2.54 

SIP 7 pin 

I 2.s4±0.2 0.65±0.1 ~ 
0.85±0.1 

1.25±0.1 

FTL TL2 

6.8±0.2 +I 2.4±0.2 

II D 

0.65Max. =t 

ATV TV2 

ATV TV6 

0.5±0.1 

(I) (2) (3) 

6.8±0.2 

II 

0.5±0.I 

(I) (2) (3) 

i2.s4l2.s4I 

6.8±0.2 

II 

~~ § °' 
o 0.5±0.I 

(I) (2) (3) 

l?~.Jd 

0 
+I 

..; 

I.I 0.45±0.1 

2.5±0.2 

0 

1.05 0.45±0.1 

2.5±0.2 

0 

1.05 0.45±0.I 

I 
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Packaging 

eTaping 
Package Packaging condition Code Packaging Direction Quantity (pcs) Processed 

T-72 Ammo box - Fig.1 
52mm wide 5,000 

Axial T-73 Tape & reel - Fig.1 

26mm wide T-77 Ammo box - 5,000 Fig.2 

*T-84 Cathod at sprocket hole side Fig.3 

T-85 Cathod at sprocket hole side Fig.4 

*T-87 Ammo box Cathod at sprocket hole side 2,500 Fig.4 

*T-87Y Anode at sprocket hole side Fig.5 

*T-88 Cathod at sprocket hole side Fig.6 

T-80 Cathod at sprocket hole side Fig.3 

T-80A Cassette reel 
00-35 

Anode at sprocket hole side 2,500 Fig.3 

T-83 Cathod at sprocket hole side Fig.4 

Radial 5mm pitch lengthwise T-10 Cathod at sprocket hole side Fig.4 

T-10A Anode at sprocket hole side Fig.4 

*T-11 Cathod at sprocket hole side Fig.4 

*T-11A Anode at sprocket hole side Fig.4 

*T-11Y Open reel Anode at sprocket hole side 2,500 Fig.5 

*T-12 Cathod at sprocket hole side Fig.3 

•H-12A Anode at sprocket hole side Fig.3 

T-15A Anode at sprocket hole side Fig.5 

*T-16A Anode at sprocket hole side Fig.5 

+T-72 Ammo box - Fig.1 
52mm wide 5,000 

Axial T-73 Tape & reel - Fig.1 

26mm wide +T-77 Ammo box - 5,000 Fig.2 

T-91 Ammo box Cathod at sprocket hole side Fig.7 
2,500 

T-90 Cassette reel Cathod at sprocket hole side Fig.7 

D0-34 
5mm pitch horizontal T-14 Cathod at sprocket hole side Fig.7 

T-14A Open reel Anode at sprocket hole side 2,500 Fig.7 

Radial T-14Y Anode at sprockel hole side Fig.8 

T-95 Ammo box Cathod at sprocket hole side Fig.9 
2,500 

T-94 Cassette reel Cathod at sprocket hole side Fig.9 
2.5mm pitch vertical 

T-13 Cathod at sprocket hole side Fig.9 
Open reel 2,500 

T-13A Anode at sprocket hole side Fig.9 

T-72 Ammo box - Fig.1 
52mm wide 5,000 

USO Axial T-73 Tape & reel - Fig.1 

26mm wide T-77 Ammo box - 5,000 Fig.2 

T-81 Ammo box - Fig.1 
52mm wide 2,500 

Axial T-86 Tape & reel - Fig.1 

26mm wide T-82 Ammo box - 2,500 Fig.2 

T-93 Cathod at sprocket hole side Fig.4 
Ammo box 2,000 

*T-93X Cathod at sprocket hole side Fig.4 

T-92 Cathod at sprocket hole side Fig.4 

T-92A Anode at sprocket hole side Fig.4 
D0-41 Cassette reel 2,000 

*T-92X Cathod at sprocket hole side Fig.4 

Radial 5mm pitch lengthwise *T-92AX Anode at sprocket hole side Fig.4 

T-20 Cathod at sprocket hole side Fig.4 

T-20A Anode at sprocket hole side Fig.4 
Open reel 2,500 

*T-21 Cathod at sprocket hole side Fig.4 

•H-21Y Anode at sprocket hole side Fig.5 

T-22Y Cassette reel Anode at sprocket hole side 2,000 Fig.5 

T-31 Ammo box - Fig.1 
52mm wide 2,500 

Fig.1 Axial T-36 Tape & reel -

26mm wide T-32 Ammo box - 2,500 Fig.2 

T-61 Reel Cathod at sprocket hole side Fig.10 
MSR With stopper 2,000 

Fig.10 T-62 Ammo box Cathod at sprocket hole side 

Radial T-63 Reel Cathod at sprocket hole side Fig.11 

Without stopper T-64 Ammo box Cathod at sprocket hole side 2,000 Fig.11 

T-63Y Reel Anode at sprocket hole side Fig.12 

Notes : 1 . *With Insulating coating 
2. Available codes for + are only lh058 prefixed with LTZ-MR15. 
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Axial taping 

SJ'ot_D_._.s_,~±· 
6.0±0.5j 

Fig.1 

Radial taping (Reference ) 

6.35±1.0 

Fig.3 

Fig.6 

Fig.9 
12.7±0.5 

Fig.12 

!I 

0± 1.0 

1"-1' 

~~~i.. . . . . '--1---U--+----U----U\3-~ ~·_1 _o+~-·~·.·· It." -~'li;1~ ~;1f 
Jl¢o~_6±o os 

¢4.0±0.3 

Note : For exact dimensions of packages , consult us. 

Fig.4 
6.35±1.D 12.7±1.0 

12.7±0.3 

6.35±1.2 

Fig.7 

Fig.10 
12.7±0.5 

(Unit : mm) 

0± 1.2 

"!""/' 

ftDNm 

(Unit: mm) 

Fig.5 
~ ., 
.i 
ci" 

N =en ~ ~ to • 

JlosrrPc. 4:±~ 3; ~~ 1 

5 . 0 ± I . 0 c:??:-:--15S:J 
---~~--r---

6.35± 1.0 

Fig.8 

0±2 
z. 1±0.1 ...--i:r~ 

Fig.11 
12. 7±0.3 
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The Class and Basic Ordering Units for Standard and Semi-standard Products 

•Standard Products, Semi-standard Products, 
To make it easier for customers to select the most 
suitable products for their needs, we offer diodes 
in three types : (1) standard, and (2) semi-standard. 

( 1 ) Standard products 

These products are in stock and ready for delivery. 

(2) Semi-standard products 

Theses products require acertain a mount of time to fill an order. 
Please consult us for delivery term. 

eTaping 

D0-35 
Axial taping 

Packaging type 
52mm wide 2Snnwide 5mm pitch box 

Part No. 
Code T-72 T-73 T-77 T-83 T-85 T-88 T-!!4 

Basic Oldering unit (pcs) 5,000 5,000 5,000 2,500 2,500 2,500 2,500 

1$2473 © 0 © 0 0 0 0 
1$2787 0 0 0 0 0 0 0 
1$2472 © 0 © 0 0 0 0 
1$$41 0 0 0 0 0 0 0 
1$2471 © 0 © 0 0 0 0 
1$$94 0 0 0 0 0 0 0 
1SS93 0 0 0 0 0 0 0 
1$$92 0 0 0 0 0 0 0 
1$$141 0 0 0 0 0 0 0 
1$$140 0 0 0 0 0 0 0 
1$$139 0 0 0 0 0 0 0 
1$$144 0 0 0 0 0 0 0 
1$$143 0 0 0 0 0 0 0 
1$$245 0 0 0 0 0 0 0 
1$$142 0 0 0 0 0 0 0 
1N4148 0 0 0 0 0 0 0 
1N914 0 0 0 0 0 0 0 
1N4149 0 0 0 0 0 0 0 
1N916 0 0 0 0 0 0 0 
1N4150 0 0 0 0 0 0 0 
1N3600 0 0 0 0 0 0 0 
1N4151 0 0 0 0 0 0 0 
1N3604 0 0 0 0 0 0 0 
1N4152 0 0 0 0 0 0 0 
1N3605 0 0 0 0 0 0 0 
1N4153 0 0 0 0 0 0 0 
1N3606 0 0 0 0 0 0 0 
1N4154 0 0 0 0 0 0 0 
1N4446 0 0 0 0 0 0 0 
1N914A 0 0 0 0 0 0 0 
1N4447 0 0 0 0 0 0 0 
1N916A 0 0 0 0 0 0 0 
1N4448 0 0 0 0 0 0 0 
1N9148 0 0 0 0 0 0 0 
1N4449 0 0 0 0 0 0 0 
1N916B 0 0 0 0 0 0 0 
1N4450 0 0 0 0 0 0 0 
1N4454 0 0 0 0 0 0 0 
1N3064 0 0 0 0 0 0 0 
1N4606 0 0 0 0 0 0 0 
1N7[] 0 0 0 0 0 0 0 
1N5[] 0 0 0 0 0 0 0 
1N9[] 0 0 0 0 0 0 0 

ePlease note the following when placing an order. 
The quantity in an order must be in multiplies of the basic order unit. 

e1ntroductory remarks 

© : Standard products 
0 : Semi-standard products 

Radial taping 
5mm pitch cassette reel 5mm open reel 

T-87 T-87Y T-10 T-10A T-11 T-11A T-12 T-12A T-80 T-80A T-15A T-16A 
2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 

0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 D 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 
© : Standard products 0 : Semi-standard products 



D0-34 

Packaging type 

Part No. 
Code 

Basic ordering unit (pcs) 

155133 

155134 

155132 

155130 

155131 

155138 

155137 

155136 

155292 

155291 

155290 

155147 

155146 

155244 

155145 

155135 

R8441Q 

R8721Q 

MTZ [ ] 

MTZ J [ ] 

1N4531 

1N4532 

1N4533 

1N4534 

1N4536 

D0-41 

Packaging type 

Part No. 
Code 

Basic ordering unit (pcs) 

1SR35-100A 

1SR35-200A 

1SR35-400A 

1N4001A 

1N4002A 

1N4003A 

1N4004A 

1SR124-100A 

1SR124-200A 

1SR124-400A 

MSR 

Packaging type 

Part No. 
Code 

Basic ordering unit (pcs) 

1SR139-100 

1SR139-200 

1SR139-400 

1SR139-600 

1SR153-100 

1SR153-200 

1SR153-400 

RB100A 

Axial taping Radial taping 

52mm wide 26mm wide 5mm pitch ammo 2.5mm pitch ammo 5rrrn pitch crGSette reel 2.Smm pltdl cim3tte reel 

T-72 T-73 T-77 T-90 T-91 T-94 T-95 T-14 T-14Y T-13 T-13A 

5,000 5,000 5,000 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 

© 0 © 0 © 0 0 0 0 0 0 

0 0 IQ) 0 0 0 0 0 0 0 0 
IQJ 0 IQJ 0 © 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

© 0 IQJ 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 " c ~ 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

0 0 IQJ - - - - - - - -

© 0 IQJ - - - - - - - -

© 0 © 0 0 0 0 0 0 0 0 
g 0 © 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 
@ : Standard products 0 : Semi-standard products 

Axial taping Radial taping 

52mm wide 26mm wide 5mm pitch lengthwise 

T-81 T-86 T-82 T-20 T-20A T-21 T-21Y T-22Y T-92 T-92A T-92X 

2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,000 2,000 2,000 

g 0 © 0 0 0 0 0 0 0 0 

© 0 © 0 0 0 0 0 0 0 0 

© 0 © 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

© 0 © 0 0 0 0 0 0 0 0 

© 0 © 0 0 0 0 0 0 0 0 

© 0 © 0 0 0 0 0 0 0 0 

RDNrn 

*D0-34 

Packaging type 
Axial taping 

52mm wide 26mm wide 
Part No. 

Code T-72 T-77 

Basic ordering unit (pcs) 2,500 2,500 

LTZ-MR15 0 g 

© : Standard 0 : Semi-standard 

*Large glass tube 

USO 

Packaging type 
Axial taping 

52mm wide 26mm wide 
Part No. 

Code T-72 T-73 T-77 

Basic ordering unit (pcs) 5,000 5,000 5,000 

155254 © 0 g 

155253 0 0 0 

155252 0 0 0 

155265 0 0 0 
©l : , Standard products 0 : Semi -standard products 

T-92AX T-93 T-93X 

2,000 2,000 2,000 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 
@ : Standard products 0 : Semi-standard products 

Axial taping Radial taping 

52mm wide 26mm wide 5mm pitch with hook 5mm pitch without hook 

T-31 T-36 T-32 T-61 T-62 T-63 T-64 T-63Y 

2,500 2,500 2,500 2,000 2,000 2,000 2,000 2,0QO 

© 0 © 0 g 0 0 0 

© 0 © 0 © 0 0 0 

© 0 © 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

© 0 © 0 0 0 0 0 
@ : Standard products 0 : Semi-standard products 

= = 
~ 

I~. 
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The Class and Basic Ordering Units for Standard and Semi-standard Products 

eBulk (Forming) 
Package Packaging type Quantity /Package (pcs) Quantity /Unit (pcs) 

00-35 Bulk 2,000 200 

00-34 Bulk 2,000 200 

00-41 Bulk 1,000 100 

M5R Bulk 1,000 100 

USO Bulk 2,000 200 

51P9Pin Cube 1,000 20 

T0-220FP Tray 200 -

D0-35 
Forming (H) Forming (V) 

Packaging type Bulk Pitch 

Part No. 8mm 10mm 12.5mm 15mm 11mm 13mm 

Code HO HE HC HS HJ HL HG HF HX HA vc FV VG VE VH VM 

Basic ordering unit (pcs) 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 1,000 1,000 2,000 2,000 2,000 

152473 © 0 © 0 © © 0 0 0 0 0 0 © 0 © © © 
152787 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
152472 © 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
15541 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
152471 © 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
15594 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
15593 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
15592 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
155141 0 0 0 0 0 0 0 0 0 u 0 u 0 0 0 0 0 
155140 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
155139 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
155144 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
155143 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
155245 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
155142 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1N4148 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1N914 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1N4149 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1N916 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1N4150 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1N3600 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1N4151 () 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1N3604 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1N4152 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

© : Standard products 0 : Semi-standard products 

<Axial lead> 
A A A 

~~} 
~ I I 

Form Oj: f1j: 
[ w L-"'._.j 

Process HO HE HC HS HJ HL HG HF HX HA 

A 8.0±1.0 8.0±0.5 10.0±0.5 10.0±0.5 10.0±0.5 12.5±0.5 12.5±0.5 15.0±2.0 11.0±0.5 13.0±0.5 

Dimensions B 5.0±1.0 12.0±0.5 5.0±0.5 6.0±1.0 18.0±1.0 6.0±0.5 18.0±1.0 6.0±1.0 2.5±0.3 5±0.5 

(mm) c - - - - - - - - 3.0±0.3 3.5±0.5 

w - - - - - - - - 10.0±0.5 12.5±1.0 

<Radial Lead> 

Form "~ -· {f.t, "[_~Jo "~~' cB A 
1.--"-J ._A__j ~ 

Process VC FV VG VE VH VM 

A 5.0±0.1 5.0Typ. 9.0Typ. 7.0Typ. 8.0Typ. 8.0Typ. 
Dimensions 

B 4.0±1.0 4.9±0.6 4.0±0.5 5.5~6:g 5.0±1.0 27.0Min. 
(mm) 

c 8.0±1.0 3.1 ±0.6 6.0±0.5 6.5±0.5 13.0±2.0 13.0±2.0 

210 Insulation No Yes Yes Yes Yes Yes 



eBulk (Forming) 
D0-34 

Packaging type 

Part No. 

Code 

Basic ordering unit (pcs) 

1SS133 

1SS134 

1SS132 

1SS130 

1SS131 

1SS138 

1SS137 

1SS136 

1SS292 

1SS291 

1SS290 

1SS147 

1SS146 

1SS244 

1SS145 

1SS135 

RB441Q 

RB721Q 

MTZ Series 

MTZ J Series 

1N4531 

1N4532 

1N4533 

1N4534 

1N4536 

<Axial lead> 

Form 

Process HJ 

Dimensions 1 A 5.0±0.5 

(mm) J B 5.0±0.5 

Note : * No radial lead type available 

*D0-34 
Part No. Bulk 

LTZ-MR15 2,000 

Forming (H) 

Bulk Pitch 

5mm 7.5mm 

- HJ HV HZ 

2,000 2,000 1,000 2,000 

© © © © 

0 0 0 0 

© 0 0 0 

© 0 0 0 

© 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 - - -

0 - - -

© 0 0 0 

© 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

© : Standard products 0 : Semi -standard products 

A H} 
HV HZ 

5.0±0.5 7.5±0.5 

18.0±1.0 5.0±0.5 

MSR 

Packaging type Bulk 
Part No. 

Code 
Basic ordering unit (pcs) 1,000 

1SR139-100 © 
1SR139-200 © 
1SR139-400 © 
1SR139-600 * 
1SR153-100 0 
1SR153-200 0 
1SR153-400 0 
RB100A © 

naNm 

Forming 
5mm Pitch 

H02 H03 
1,000 1,000 

0 0 

0 0 

0 0 

* * 
0 0 

0 0 

0 0 

0 0 

:;! 
CD 

~ = = "' a 
"' © : Standard products 0 : Semi -standardproducts 1:r : Under development 5. 

<~~~> ~ 

A A 

H r-::1 
Form Js r=l-ICB 

Process H02 H03 

A 5.0±0.5 14.0±0.8 
Dimensions 

B 17.0±1.0 8.2±0.8 
(mm) 

c - 3.5±0.8 

Note : * No radial lead type available 

USO 
Forming (H) 

Packaging type Bulk Pitch 

Part No. 5mm 4mm 7.5mm 
Code - UH01 UH02 UH03 UH05 

Basic crOOri~ lll~ (p:::s) 2,000 1,000 2,000 2,000 2,000 

1SS254 © © © © © 
1SS253 0 0 0 0 0 
1SS252 © 0 0 0 0 
1SS265 0 0 0 0 0 

© : Standard products O : Semi -standard products 

<Axial Lead> 

A 

Form 

r----:1 

!lJs 
Process UH01 UH02 UH03 UH05 

Dimensions1 A 5.0±1.0 5.0±1.0 4.0±1.0 7.5±1.0 

(mm) J B 18.0±1.0 5.0±1.0 5.0±1.0 5.0±1.0 

Note : * No radial lead type available 

51. 
~ = = "' a 

I 
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The Class and Basic Ordering Units for Standard and Semi-standard Products 

D0-41 
Axial Lead Forming Radial Lead Forming 

Packaging type Bulk Pitch 

Part No. 10mm 12.5mm 15mm 11mm 12.5mm 14mm 13.5mm 6.0mm 6.5mm 

Code HJ HO HL HT HN HP HM HD HR FV VL VJ vs VT 

Basic ordering unit (pcs) 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 

1SR35-100A ©! ©! 0 0 0 0 0 ©! 0 0 0 ©! 0 0 0 

1SR35-200A ©! ©! 0 0 0 0 0 0 0 0 ©! ©! 0 ©! 0 

1SR35-400A ©! 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1N4001A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1N4002A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1N4003A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1N4004A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1SR124-100A ©! 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1SR124-200A ©! 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1SR124-400A ©! 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
© : Standard products 0 : Semi-standard products 

<Axial lead> 
A A A A 

r11" 
I I 1=1 n} Form r1} nj: 

L ___ !/____j L__\'l_ _ _j 

Process HJ HO HL HT HN HP HM HD HR 

A 10.0±1.0 12.5±0.5 12.5±0.5 15.0±0.5 11.0±0.5 12.5±1.0 14.0±1.0 14.0±1.0 13.5± 1.0 

Dimensions B 18.0±1.5 12.0± 1.0 5.5±1.0 12.0±1.0 20.0±1.0 9.0±1.0 3.5±1.0 3.5±1.0 6.052Typ. 

(mm) c - - - - - 4.5±1.0 3.5±0.5 5.5±1.0 4.45±1.0 

w - - - - - 14.0±1.0 13.2±1.0 13.0±1.0 12.5±1.0 

<Radial lead> 

Form :r~ -· :r~ Al. {fl} 
~ ~ "-~ 

Process FV VL VJ VS VT 

A 6.0Typ. 6.5Typ. 6.5Typ. 6.5Typ. 6.5±1.0 
joimensions 

B 4.0±1.0 5.5±1.0 26.0Min. 26.0Min. 26.0Min. 
(mm) 

c 3.0±0.5 22.5±2.0 8.5± 1.0 21 ±2.0 19±2.0 

Insulation Yes Yes Yes Yes Yes 
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Part Marking 
-i =-CD 

~ 
<Switching Diodes> <Rectifier Diodes> <Schottky Barrier Diodes> <Zener Diodes> "" "" .., 
[)().35(GSD) 00-34(MSD) USO = CL 00-41(GSR) MSR T0220FP Part No. Marking Part No. Marking 

Part No. Marking Part No. Marking Part No. Marking 

1SS41 Whtte 1SS130 White 

152471 Black 188131 Black 1SS252 Black 

152472 Green 1SS132 Green 1SS253 Green 

152473 Yellow 1SS133 Yellow 1SS254 Yellow 

182787 Brown 188134 Brown 

={[}= 
1SS136 Violet 

={[}= 
1$8137 Red 

1SS92 192 : 2T: 
1SS138 Blue 

u~ 18593 

18894 m ={[}= 

Black 1SS290 W/Y 

=[]= 1SS291 W/V 

1SS139 W/W 1$8292 W/B 

1SS140 V/V 1SS145 BU</BU< 

ca .., 
"" c::;· 

C> a 
CD 
::::!-= ... 
= = ~ 
Sf 
en s-= CL .., 
a 
.., 
= CL 

en 
CD 

!51. 
~ .., 
= CL .., .... a .., 

;::i. .... a 3: 
CL .., = ... a ::;· 
"" = 

Part No. Marking Part No. Masking Part No. Marking D0-34(MSO) ]s: 00-35(GSO) 1N5000 • RB4410 l =j 

• 

8 • i 1N4001A 1SR139-100 l~-.. a: : ~: ]"$': • ~ 
::: R0503C-40 1N700 

R8721Q l -~-j 
• 

8 a: ;:1-~:: 1N4002A :l! • 1SR139-200 

i 
1N900 • ~ ' Black 

ia:~ ::1:~:: 
R05030-40 =[]= G 1N4003A 1SR139-400 ' 00-34(MSO) MTZ Series 

-
ia:} Green 

MSR RB100A Ji! MTZJ Series • 1N4G04A 

=[]= l -~-J 

Blue LTZ-MR15 Red 
Black =[]= =[]= 1SR153-100 u ={[}= 

Black p T0220FP 

Iii 1SR35-100A lf 1SR153-200 RB015T-40 ITZ5.6H :_ ~: SIP9Pin ITZ5,6H 
231 

Blue 
1SR35-200A IT 1SR153-400 , Iii!, 

i ~ 
:_ ~: 

RB025T-40 
Green 

' 

1SR35-400A r2 Silver 

•.. T =[]= 
=illY= 

188141 BUJ/BUI 188146 G/G 

188142 BU</BU< 1SS147 BUI/BUI 

1SS143 G/G 185244 LB/LB 

1SS144 Y/Y 1SS135 GRY/GYR 188265 GRY I 
1SR124-100A BLK/BLK 

1 SR1 24-200A BLU/BLU 

1SR124400A G/G 

~ 
1SS245 LB/LB ~ ={[}= Month code 
~ 1 NSeries • 1Nseries • l Month J 1 2 l 3 l 4 5 l 6 l 7 l 8 l 9 l 10 l 11 l 12 

[Code J 0 p Q R s T u v w x y N 

Q 1NSeries G) 1 NSOOOSeries (D0-35) (B 1N700Series (D0-35) 
00-35 00-34 Part No. Maiking Part No. Marking Part No. Marking Part No. Marking Part No. Marking Part No. Marking Part No. Marking Part No. Marking 

Part No. Marking Part No. Marking Part No. Maiking 

~ ~ 3 
1N4148 48 1N914 4 

1N4531 1 

52 52 52 52 52 52 
1N5230 30 1N5230A 30 1N52308 30 1N5246 46 1N5246A 46 1N5246B 46 

R AR BR R AR BR 
52 52 52 52 52 52 

74 74 
1N746 6 1N746A 6A 

A R 
74 74 

R R R 1N5231 31 1N5231A 31 1N5231B 31 1N5247 47 1N5247A 47 1N5247B 47 1N747 7 1N747A 7A 
1N !~ 3 

1N4149 
41 1N916 1N4532 2 49 6 

R AR BR A AR BR 
52 52 52 52 52 52 

A A 
74 74 

R R R 

~ :- 3 
1N4150 50 1N3600 00 1N4533 3 

1 N5232 32 1N5232A 32 1N5232B 32 1N5248 4S 1 N5248A 4S 1N5248B 4S 

A AR BR A AR BR 
52 52 52 52 52 52 

1N748 s 1N748A SA 
A A 
74 74 

R R R 

!~ ~~ 3 
1N4151 51 1N3604 04 1N4534 4 

1 N5233 33 1N5233A 33 1N5233B 33 1N5249 4Q 1N5249A 49 1N52498 4Q 

A AR BR R AR BR 
52 52 52 52 52 52 

1N749 9 1N749A QA 
A A 
75 75 

R R R 

~ ~ 3 
1N4152 52 1N3605 05 1N4536 6 

1N5234 34 1N5234A 34 1N52348 34 1N5250 50 1N5250A 50 1N52508 50 
R AR BR A AR BR 

52 52 52 52 52 52 

1N750 0 1N750A OA 
A A 
75 75 

R R R 

1N4153 
!~ 1N3606 

·:-
53 06 

1 N5235 35 1N5235A 35 1N5235B 35 1N5251 51 1N5251A 51 1N5251B 51 
A AR BR A AR BA 

52 52 52 52 52 52 

1N751 1 1N751A 1A 
A A 
75 75 

R R Black 

1N4154 
!~ =[]= 
54 

1N5236 36 1N5236A 36 1N52368 36 1N5252 52 1N5252A 52 1N5252B 52 

A AR BR A AR BR 
52 52 52 

1N752 2 1N752A 2A 
A A 
75 75 

R 
1N 

!~ IJ 1N4446 
44 

1N914A 46 4A 
R R 
1N 1N 

1N4447 
44 

1N916A 91 
47 6A 

1N5237 37 1N5237A 37 1N5237B 37 

p~ A AR BR 
Black 52 52 52 

=[]= 1N5238 3S 1N5238A 3S 1N5238B 3S AR 

R AR BR 
52 52 52 

1N753 3 1N753A 3A 
A A 
75 75 

1N754 4 1N754A 4A 
A A 
75 75 

R R 1N5239 3Q 1N5239A 3Q 1N5239B 3Q 1N755 5 1N755A SA 
1N 1N 

1N4448 
44 

1N9148 91 
48 48 

A AR BR 
52 52 52 

A A 
75 75 

R R 1N5240 40 1N5240A 40 1N5240B 40 1N756 6 1N756A 6A 
1N 1N 

1N4449 
44 

1N9168 91 
49 68 

R AR BR 
52 52 52 

A A 
75 75 

R R 1N5241 41 1N5241A 41 1N5241B 41 1N757 7 1N757A 7A 
1N 

1N4450 
44 
50 

R AR BR 
52 52 52 

A R 
75 75 

R 

1N4454 
~ 

1N3064 ~~ 
54 64 

1N5242 42 1N5242A 42 1N5242B 42 

R AR BR 
52 52 52 

1N758 s 1N758A SA 
A A 
75 75 

R R 

1N4606 
!~ 
06 

1N5243 43 1N5243A 43 1N5243B 43 
A AR BR 

52 52 52 

1N759 Q 1N759A QA 

A A 

R 

Black l~_ =[]= 

1N5244 44 1N5244A 44 1N5244B 44 
R AR BR 

52 52 52 
1N5245 45 1N5245A 45 1N5245B 45 

A AR BR 

Black I~! =[]= 
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Part Marking 

CD 1 N900Series 4)MTZSeries G MTZJSeries 
Part No. Marking Part No. Marking Part No. Marking 

95 95 95 
1N957 7 1N957A 7A 1N957B 78 

R R R 

Pat No. ii' Part No. ·f Part No. I Pert No. ii' Part No. If Part No. ii' 
Pa1 Noli ~ .a· i .a· ~ 

MTZ 2. MTZ 2. MTZ 1 MTZ 1 MTZ 1 

2.0A 0 2.08 0 12A 2 128 2 12C 2 
A B A B c 

Pa1 No. ii' Part No. f Part No. 11 Part No. ~ Pat No. I Pa1 No. If Pa1 No. ~ 
~ <i ~ <i .a· '3' 

MTZJ 2. MTZJ 2. MTZJ 1 MTZJ 1 MTZJ 1 

2.0A 0 2.08 0 12A 2 128 2 12C 2 
A B A B c 

95 95 95 
1N958 B 1N958A BA 1N95BB BB 

R R R 
95 95 95 

1N959 9 1N959A 9A 1N9598 98 

MTZ 2. MTZ 2. MTZ 1 MTZ 1 MTZ 1 

2.2A 2 2.28 2 13A 3 138 3 13C 3 
A B A B c 

MTZ 2. MTZ 2. MTZ 1 MTZ 1 MTZ 1 

2.4A 4 2.48 4 15A 5 158 5 15C 5 
A B A B c 

MTZJ 2. MTZJ 2. MTZJ 1 MTZJ 1 MTZJ 1 

2.2A 2 2.28 2 13A 3 138 3 13C 3 
A 8 A 8 c 

MTZJ 2. MTZJ 2. MTZJ 1 MTZJ 1 MTZJ 1 

2.4A 4 2.48 4 15A 5 158 5 15C 5 
A B A B c 

R R R 
96 96 96 

1N960 0 1N960A OA 1N9608 OB 

MTZ 2. MTZ 2. MTZ 1 MTZ 1 MTZ 1 

2.7A 7 2.78 7 16A 6 168 6 16C 6 
A B A B c 

MTZJ 2. MTZJ 2. MTZJ 1 MTZJ 1 MTZJ 1 

2.7A 7 2.78 7 16A 6 168 6 16C 6 
A B A B c 

R R R 
96 96 96 

MTZ 3. MTZ 3. MTZ 1 MTZ 1 MTZ 1 

3.0A 0 3.08 
0 

18A B 188 B 18C B 
A B A B c 

MTZJ 3. MTZJ 3. MTZJ 1 MTZJ 1 MTZJ 1 

3.0A 0 3.08 0 18A 8 188 B 18C 8 
A B A B c 

1N961 1 1N961A 1A 1N961B 18 
R R R 
96 96 96 

MTZ 3. MTZ 3. MTZ 2 MTZ 2 MTZ 2 MTZI~ 
3.3A 3 3.38 3 20A 0 208 0 20C 0 

200 D A B A B c 
MTZJ 3. MTZJ 3. MTZJ 2 MTZJ 2 MTZJ 2 MTZJ 2 

3.3A 3 3.38 3 20A 0 208 0 20C 0 200 0 
A B A B c D 

1N962 2 1N962A 2A 1N9628 28 
R R R 
96 96 96 

1N963 3 1N963A 3A 1N9638 38 
R R R 
96 96 96 

1N964 4 1N964A 4A 1N9648 48 

R R R 
96 96 96 

1N965 5 1N965A 5A 1N965B 58 

MTZ 3. MTZ 3. 

3.6A 6 3.68 6 MTZSeries 
A B 

MTZ 3. MTZ 3. 
Blue l 2. 

3.9A 9 3.98 9 

=[]= 0 
A B A 

MTZ 4. MTZ 4. MTZ 4. 

4.3A 3 4.38 3 4.3C 3 
A B c 

MTZ 4. MTZ 4. MTZ 4. 

4.7A 7 4.78 7 4.7C 7 
A B c 

MTZJ 3. MTZJ 3. MTZJ 2 MTZJ 2 MTZJ 2 MTZJ 2 

3.6A 6 3.68 6 22A 2 228 2 22C 2 220 2 
A B A B c D 

MTZJ 3. MTZJ 3. MTZJ 2 MTZJ 2 MTZJ 2 MTZJ 2 
9 9 4 4 4 4 3.9A 
A 

3.98 
B 

24A 
A 

248 
B 

24C c 240 
D 

MTZJ 4. MTZJ 4. MTZJ 4. MTZJ 2 MTZJ 2 MTZJ 2 MTZJ 2 

4.3A 3 4.38 3 4.3C 3 27A 7 278 7 27C 7 270 7 
A B c A B c D 

MTZJ 4. MTZJ 4. MTZJ 4. MTZJ 3 MTZJ 3 MTZJ 3 MTZJ 3 
7 7 7 0 0 0 0 4.7A 
A 

4.78 
B 

4.7C c 30A 
A 

308 
B 

30C c 300 D 
R R R 
96 96 96 

1N966 6 1N966A 6A 1N9668 68 

MTZ 5. MTZ 5. MTZ 5. 

5.1A 1 5.18 
1 5.1C 1 

A B c 
MTZJ 5. MTZJ 5. MTZJ 5. MTZJ 3 MTZJ 3 MTZJ 3 MTZJ 3 

1 1 1 3 3 3 3 5.1A 
A 

5.18 
B 

5.1C c 33A 
A 

338 
B 

33C c 330 
D 

R R R 
96 96 96 

MTZ 5. MTZ 5. MTZ 5. 

5.6A 6 5.68 6 5.6C 6 
A B c 

MTZJ 5. MTZJ 5. MTZJ 5. MTZJ 3 MTZJ 3 MTZJ 3 MTZJ 3 

5.6A 6 5.68 6 5.6C 6 36A 6 368 6 36C 6 360 6 
A B c A B c D 

1N967 7 1N967A 7A 1N967B 78 
R R R 
96 96 96 

MTZ 6. MTZ 6. MTZ 6. 

6.2A 2 6.28 
2 6.2C 2 

A B c 
MTZJ 6. MTZJ 6. MTZJ 6. MTZJ 3 MTZJ 3 MTZJ 3 MTZJ 3 

6.2A 2 6.28 2 6.2C 
2 

39A 9 398 9 39C 9 390 9 
A B c A B c D 

1N968 B 1N968A BA 1N9688 BB 
R R R 
96 96 96 

1N969 9 1N969A 9A 1N9698 98 
R R R 
97 97 97 

1N970 0 1N970A OA 1N9708 OB 
R R R 

Black r~! =[]= : R 

MTZ 6. MTZ 6. MTZ 6. 

6.8A B 6.88 B 6.8C 
B 

A B c 
MTZ ~ MTZ 7. MTZ 7. 

7.58 5 7.5C 5 
7.SA A B c 
MTZ B. MTZ B. MTZ B. 

B.2A 2 8.28 2 8.2C 
2 

A B c 
MTZ 9. MTZ 9. MTZ 9. 

9.1A 1 9.18 1 9.1C 1 
A B c 

MTZ 1 MTZ 1 MTZ 1 MTZ 1 

10A 0 108 0 10C 
0 

100 0 
A B c D 

MTZ 1 MTZ 1 MTZ 1 

11A 1 118 1 11C 1 
A B c 

MTZJ 6. MTZJ 6. MTZJ 6. 

6.BA 8 6.88 8 6.BC B MTZJSeries 
A B c 

MTZJ 7. MTZJ 7. MTZJ 7. 
Black I 2. 

7.SA 5 7.58 
5 7.5C 5 

=[]= 0 
A B c A 

MTZJ B. MTZJ B. MTZJ B. 

8.2A 2 B.28 2 8.2C 
2 

A B c 
MTZJ 9. MTZJ 9. MTZJ 9. 

9.1A 1 9.18 1 9.1C 
1 

A B c 
MTZJ 1 MTZJ 1 MTZJ 1 MTZJ 1 

10A 0 108 0 10C 
0 

100 0 
A B c D 

MTZJ 1 MTZJ 1 MTZJ 1 

11A 1 118 1 11C 
1 

A B c 
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Light Emitting Diodes 

Chip LEDs:-------------216 
High luminance chip LEDs with reflector -----------------------------------216 

High luminance chip LEDs with reflector (SML) - 216 
Molded package chip LEDs ------------------ -------------- --- -------217 

Surface Mounted LEDs (SLM) -- - ----------- --- ------- -------- --------217 
High Luminance Type Surface Mounted LEDs with Lens (SLM) 218 
Mini Molded LEDs (SLN) - 218 

LED Indicator Lamps---------220 
Direct mount LED lamps -- -- --- 220 

High luminance reflector types ( SLA) -- ------- ---- -------- - ---- 220 
Reflector types (SLR) ------------- ------------- ----- --------221 

Cylindrical types (SLC) - 222 
Uftra·high Luminance LEDs - ---- -224 

High luminance reflector types (SLA) -- ----- - --- --- ---- --- - -- ---224 
High luminance LED lamps ---- ---- ---- -------- ------------ -------- ------226 

Reflector types (SLR) -------- -------------- ----------226 
Flat disc types (SLR) - --- - -------- --- --------------------- ---- - -- - -- --------- 228 
Inverted cone types (SLV) ---- ------------------- -- --- ------- --- 228 
Cylindrical types (SLC) ---- - --- -- - 229 
Rectangular types (SLB) ---- --- 230 
Triangular types (SL T) - - - --------------------- ----------- ---- -- ---- --------------- - 232 
Multiple types (SW) ---- - ----- - 232 
Two chip LEDs ( SPR • SPB) 

•Standard products • Semi-standard products • Custom 

To make it easier for the customer to select the type of product best suitable 
for the application, we offer types of Light Emitting ·Diodes : 

(1) standard, (2) semi-standard and (3) custom 

( 1 ) Standard products 

Standard products are available upon request. 

(2) Semi-standard products 

These products require a certain amount of time to fill an order. 

Please consult us for delivery date. 

LED Numeric Displays--------236 
Single Digit LED Numeric Displays (LA) --- 236 
Two or Three Digit LED Numeric Displays (LB) - ----------- 241 
Four or Five Digit LED Numeric Displays (LC) --- -------- ------246 

LED Flat Displays ( LD) 

Dot Matrix Displays (LM • LUM) 
5X 7 Dot Matrix Displays --

-----251 
- 251 

7 x 1 O Dot Matrix Displays ---------------------------------------------------------------------- 253 
8 X 8 Dot Matrix Displays -------------------------------------------------------------------------253 
16 X 16 Dot Matrix Displays - ------253 

Dot Matrix Units (LUM) 
16 x 16 Dot Matrix Units --

24 X 24 Dot Matrix Units 

--------------------------------------------255 
------258 

16 X 32 -Dot Matirx Units ------------------------------------------------ ------------------- - ·259 

Lamp House (LR) 260 

Pixel (LUL) 261 

LED Arrays (LE) 263 

Custom LEDs 264 

•Product Designation 

ROHM LED product designation system consists of three parts, 

CD. ® and Q), as shown below in the examples. 

eLED Lamps (bulk) 

(Example 1) SLR-54VR 3 F CD Type name 
CD ® as ® Pin forming code 

Q) Luminance classification code 

eLED Lamps (on tape reels) 

(Example 2) SLR-54VR A 49 CD Type -name 

CD ® Q) ® Forming of lead frame terimal 

eDisplays 

(Example 3) LA-301VK 

CD 

Q) Taping size (in control No. ) 

CD Type name 

Note : Products with special specifications may require special ordering 
designations other than the above. 

(3) Custom 

Custom products are developed and manufactured to specifica­
tions prescribed by the customer. These are special specification 
products, require more time to deliver than do semi-standard products. 

Please ask us for delivery date. 

ePlease note the following when placing an order. 

The amount of an order must be in multiples of the basic order unit. 

e1ntroductory remarks 

@ : Standard products 

0 : Semi-standard products 
£>. : Custom 

I 
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Chip LEDs CSML · SLM) 

High luminance chip LEDs with reflector 
Can be used on automatic placemant machine. 
The reflector assures flat viewing characteristics and high luminance. 

Part No. Emitting color Emitting material 
A.p 

Basic ordering unit 
Quantity Quantity 

Rank 
(nm) /package /bag 

SML-010LT GaAIAs 660 
Red 

SML-010VT 650 

SML-010DT Orange GaAsP on GaP 610 

SML-010YT 
2,500 2,500 2,500 © 

Yellow 585 

SML-010MT Green 563 
GaP 

SML-010PT Pure Green 555 

© : Standard products 

eProduct Designation 

Colored Clear 

Number of Chips Resin color 

Shape Type Emitting color Taping 
I Chip LED with reflector L Brirhtness Red 660nm T86 Cathode right 

v Red 650nm (Typ.) T87 Cathode left 

D Orange 610nm (Typ.) 

y Yellow 585nm (Typ.) 

M Green 563nm (Typ.) 

p Pure Green 555nm 

(Unit: mm) 

SLM-010 

I 3+0.2 

4~-;-10.5 

~ 
! 
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naNm 

Molded package chip LEDs 
Mini molded packages can be mounted using an automatic placement machine. Best suitable for flat display backlight such as on a portable telephone. 

eProcluct Designation 

Shape Type 
M Mini-mold 

N New Mini-mold 

=r 
I 

Number of Chips Lamp Shape 
1-element lamp 

2 2-element lamp 

esurface Mounted LEDs 
Emitter surface size 

Lens Part No. Emitting color 
(mm) 

SLM-13VW Red 

SLM-13DW Orange 

SLM-13YW Yellow 

SLM-13MW Green 
1.6X2.9 Diffused milky white 

SLM-23VDW Red/Orange 

SLM-23DYW Orange/Yellow 

SLM-23VMW Red/Green 

SLM-23DMW Orange/Green 

(Unit: mm) 

SLM-13 SLM-23 

2.9±0.3 

191 o+g.i 1.1±0.3 

'Ff4 -·------o.4s±01 

!~ 
Im l '1;11 ·~ 

c[ j ~~ 
i 3 :; 

~ 
LlJ ~--+--- ., .. 

lJ ~ 
0.2 

2.6 

(I) (2) (I) (2) 

c~• 'Q" ' ' i i I I 
i i ' ' 
' ' ! I 
L ___ ___ _J L ___ ___ J 

(3) (3) 

SLM-13 series SLM-23 series 

-,-­
! 

Emitting Color 
R Red 700nm 

L Brirhtness Red 660nm 

v Red 650nm (Typ.) 

D Orange 610nm (Typ.) 

y Yellow 585nm (Typ.) 

M Green 563nm (Typ.) 

p Pure Green 555nm 

Single color : 1 Letter, Two colors : 2 Letters 

Emitting material 
,lp 

(nm) 

650 

GaAsP on GaP 610 

585 

GaP 563 

GaAsP / GaAsP 650/610 

on GaP on GaP 610/585 

GaAsP I GaP 
650/563 

on GaP 610/563 

Lens Color 
R Red Colored Diffused 

y Yellow Colored Diffused 

G Green Colored Diffused 

w Milky White 

c Colored Clear 

T Transparent Clear 

Basic ordering Quantity Quantity 
Rank 

unit /package /bag 

3,000 3,000 100 0 

3,000 3,000 100 0 

0 : Semi-standard products 

I 

I 
~ 

..... .., 
C'> 

""'" .., 
CCI ::;· 
IQ 

Page 
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~ 'Cl.., 

CD C'> 
C'>""'" 

~c;. .., = =:!':,a:::::I 
Cl = en 

Page 
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Chio LEDs (SLM · SLN) 
Molded package chip LEDs 
eHigh Luminance Type Surface Mounted LEDs With Lens 
Emitter. surface size 

Lens Part No. Emitting color Emitting material 
(mm) 

SLM-1251VW Red 

SLM-1251DW Orange GaAsP on GaP 
.P1.2 Diffused milky white 

SLM-1251YW Yellow 

SLM-1251MW Green GaP 

.P1.2 Diffused milky white SLM-245LMW Red/Green GaAIAs/GaP 

SLM-1251 SLM-245 

3.6±0.2 

I 0.2 I 
0.6 2.4 0.4 

(2) I-----+---! (I) 

eMini Molded LEDs 
Emitter surface size 

Lens Part No. Emitting color Emitting material 
(mm) 

SLN-210LT GaAIAs 
Transparent clear 

SLN-210VT GaAsP on GaP 
Red 

SLN-210RC GaP 
Colored clear 

SLN-210VC 

Transparent clear SLN-210DT 
Orange 

Colored clear SLN-210DC GaAsP on GaP 
.P1.8 

Transparent clear SLN-210YT 

SLN-210YC Yellow 
Colored clear 

SLN-210GYC GaP 

Transparent clear SLN-210MT 
Green 

SLN-210MC GaP 
Colored clear 

SLN-210PC Pure Green 

Note : Various taping and forming products are available . 

(Unit: mm) 

SLN-210 

20Min. 

~~N 
R0.9 . 

I 67---.+-o==j:_,' 

218 

A.p Basic ordering Quantity Quantity 
Rank (nm) unit /j)_ack~e /b~ 

650 

610 

585 
2,500 2,500 2,500 rg; 

563 

660/563 2,500 2,500 2,500 0 

© : Standard products 0 : Semi-standard products 

(Unit: mm) 

A.p Basic orderir,g 
(nm) unit 

660 

650 

700 

650 

610 

1,000 

585 

570 

563 

555 

Quantity 
/package 

1,000 

(4) [_-·_:] (3) 
(2) (1) 

Quantity 
Rank 

/b~ 

200 0 

0 : Semi-standard products 



Chio LEDs 

ePackaging 
Applicable Types 

SML-010 

Reel 
SLM-13/23 

taping 

SLM-1251/245 

Axial 
taping SLN-210 

ePackaging specifications 

Taping 

SML-010 (T86 • T87) 

4±0.1 

Cathode (TBS) 
Cathode (T87) 

SLM-1251 (T86 • T87) 

4±0. t 

Cathode (T86) Cathode (T87) 

SLN-210 (T12) 

Cathode (T12) 

Quantity /Package (pcs) 

2,500 

3,000 

2,500 

2,000 

N 

0 
+I 

0,3 

k Ll 

W P 1...,-L, T, T2 Z R S H 
26 :"J·" 5±0.5 1Max. 6 5 1.2Max. Note) 1 3.2Min. 1.2Max. 2.5Max. 

Note : Lead terminals shall not exceed tape edges. 

CDChip LED type name 
(I)Taping code 
Reel taping code 

SML-010VT 
CD 

SLM-1251VW 
CD 

SLM-245LMW 
CD 

Axial taping code 

SLN-210VC 
CD 

T87 
® 
T87 
® 
T84L 
CF 

T12 
11) 

SLM-13/23 (T96 • T97) 

4.0±0.I 

RDNrn 

Note : Taping code for SLM-1251 is TB6. 

SLM1251LTT86 

SLM1251LWT86 

(Unit: mm) 

0.3±0.1 

~-
l.~.I 

T97 direction 

SLM-245 (T84L) 

Reel 

2.0 

r 

I 

I 
Page 
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LED Indicator Lamos CSLA • SLR) 

Direct mount LED lamps 
Lead pitch of 2.5mm and 5mm allow direct mount on PCB by using an automatic placement machine. 
Direct mount lamps won't fall down. 

eProduct Designation 

12.smm pitchl 

3 digits 

Lamp Shape 

Number of Chips Shape Type Emitting Color 
I L 11-element lamp I A Reflection L Brightness Red 660nm (Single hetero) 

R Reflection v Red 650nm (Typ.) 

Lens Color Tenninal process shape and lead frame shape 
R Red Colored Diffused 3F Straight 

u Orange Colored Diffused SF Cathode index and stopper 

u Amber 635nm y Yellow Colored Diffused FOO Type 3 (straight) forming taping type 

I smm pitch I 

Number of Chips 
I L 11-element lamp 

D 

y 

M 

p 

Orange 610nm (Typ.) 

Yellow 585nm (Typ.) 

Green 563nm (Typ.) 

Pure Green 555nm (Typ.) 

3 digits 
Lamp Shape 

G Green Colored Diffused ADD Type 3 (straight) straight type 

w Milky White EDD Type 5 (with cathode index and stopper) straight type 

c Colored Clear 

T Transparent Clear 

[YJ [fil 0@J0 
..-~~~~=:r--~ --=..-=- I~~~~~~ I __!___ I 

Shape Type Emitting Color Lens Color Terminal process shape and lead frame shape 
R Reflection L Brightness Red 660nm (Single hetero) R Red Colored Diffused !ADD I Type 3 (straight) straight type 

C Cylinder v Red 650nm (Typ.) u Orange Colored Diffused 

u Amber 635nm y Yellow Colored Diffused 

D Orange 610nm (Typ.) G Green Colored Diffused 

y Yellow 585nm (Typ.) w Milky White 

M Green 563nm (Typ.) c Colored Clear 

T Transparent Clear 

eHigh luminance reflector types (SLA) 
Emilier surtace size (mm) Lens Part No. Emitting color Emitting material A.p (nm) Basic ordering unit Quantity I package Quantity /bag Rank 

SLA-362LT Red GaAIAs 660 
</>3 Transparent clear 2,000 2,000 100 0 

SLA-362MT Green GaP 563 

(Unit: mm) 

SLA-362 

-@-
' 



eReflector types (SLR) 

Emitter ~Emitting color 

Type surface size Series name LenslEmrttirg material 
(mm) j_.l p (nm) 

~ransparent clear r--
Colored clear 

</>3.2 SLR-332 
Colored diffused 

Milky white 

~ransparent clear 

Colored clear 
</>3.1 SLR-342 

Colored diffused 

Reflector Milky white 

types ~rensparent clear 

Colored clear 
</>3.2 SLR-325 

Colored diffused 

Milky white 

~ ransparent clear 

Colored clear 
</>5.0 SLR-505 

Colored diffused 

Milky white 

Note : * 3 Need a certain lead time for delivery. 

SLR-332 

SLR-325 

GaAIAs 

660 

LT* 3 

LC* 3 

LR* 3 

LW* 3 

LR 

LR 

Red Amber 

GaAsP on GaP GaAsP on GaP 

650 

VT 

vc 
VR 

VT 

vc 
VR 

vw 

VC 

VR 

VC 

VR 

-~dJI 
l!fr-~1 

635 

UT 

UT 

UC 

UR 

uw 

Orange 

GaAsP on GaP 

610 

OT 

DC 

DU 

OT 

DC 

DU 

ow 

DC 

DC 

SLR-342 

SLR-505 

Yellow Green Pure Green 

GaAsP on GaP GaP GaP 

585 563 555 

YT MT PT 

YC MC PC 

VY MG 

YT MT PT 

YC MC PC 

VY MG PG 

YW MW 

YC MC 

VY MG 

MC 

VY MG 

naNm 

Basic 

ordering 
Quantity Quantity 

Rank 

unit 
/package /bag 

2,000 2,000 100 cQl 

2,000 2,000 100 cQl 

2,000 

Straight ) 2,000 - cQl 
tapinqonlv 

2,000 

Straight ) 2,000 - cQl 
taping only 

© : Standard products 

i/l3.8±0.3 

m 
~ll '"' 

i-­
i 

I I I 

. 
i ~ 

i I; N 

11"' 
I N 

-1--' _ _j 

(Unit: mm) 

~
. i 

LI \_~HOD~_ 

r­m = 

r­

"' 3 
~ 

I 
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LED Indicator Lamps CSLC) 
Direct mount LED lamp 
eeynndrical types ( SLC) 

Emitter \Emitting color Red 

Type surface size Series name Lens~- GaAIAs GaAsP on GaP 
(mm) J..i.p (nm) 660 650 

f ransparent cleai 

Colored clear VC 
,P3.2 SLC.325 

Colored diffused 
Cylind Milky white 
-rical 

~ranspaient clear types 
Colored clear vc 

4'5.0 SLC.505 
Colored diffused 

Milky white 

Note : * 3 N-1 a cer1ain lead time for delivery . 

SLC-325 

Amber Orange Yellow 

GaAsP on GaP GaAsP on GaP GaAsP on GaP 

635 610 585 

DC YC 

DC YC 

SLC-505 

Green Pure Green Basic 
GaP GaP ordering 

Quantity Quantity 
Rank 

563 555 unit 
/package /bag 

MC 2,000 

Straight 2,000 - 0 
!aping onlY' 

MC 
2,000 

Slmight 2,000 - 0 
lapil"IJ only 

0 : Semi-standard products 

(Unit: mm) 



LED Indicator Lamos 

eTaping condition 
Applicable types 

SLA-362 

SLC-325/505 

SLR-325/332/342/505 

eTaping specifications 

Straight type (Lead pitch : 2.5mm) 

</J3 Type 

Straight type (Lead pitch : 5mm) 

</J3 Type 

Item Symbol 

A, 

Quantity /Package (pcs) 

2000 

A' 
P Pz !+->I 

r -------.,.---, 6.P 

' ' I 
.:;;_-d p ~ ? 

! d ! i "" 

, ::~· o i 01J~B~ 
t1J D_o_~ 

C.h 

~ 
I 

1 

~~ 

</J5 Type 

Straight type (Lead pitch : 2.5mm) 

</>3 Type 

* 

Straight type 

</>3 Type 

q\3.2±0.2 

(Lead pitch : 5.0mm) 

ef,5 Type 

ef,5.0±0.2 

ftDHm 

C.h 

~ 
I 

(Unit : mm) 

Remarks 

Luminous emitting surface 

Body length 
1-------------<f------+----------------+--------+---------< Dimensions var; with type 

A2 * * * 
Inter-unit pitch p 12.7±1.0 12.7± 1.0 

Feed hole pitch Po 12.7±0.3 12.7±0.3 

Feed hole position (1) P2 6.35±0.4 6.35±0.4 

Accumulated feed hole pitch error P20 1.0Max. 1.0Max. As per 20 holes 

Lead diameter d 00.4±0.1 00.4±0.1 Not including burrs 

Lead-to-lead distance F 2.5±0.8 5.0±0.8 

Unit height H * 18.0±1.0 

Base tape width w 18.0 18.0 

Top film width Wo 13.0±0.3 13.0±0.3 

Feed hole position (2) w, 9.0±0.5 9.0±0.5 

Top film position W2 o~o.5 o~o.5 

Base tape thickness t 0.7±0.2 0.7±0.2 

Unit tilt (1) Ll.h 0±1.0 0±1.0 

Unit tilt (2) Ll.P 0±0.5 0±0.5 

Defective unit cutoff position L 11.0Max. 11.0Max. 

Frame position PF 5.1±0.8 3.85±0.8 

Feed hole diameter Do q\4.0±0.2 ef,4.0±0.2 

Note : *See dimension of each product 

I 
Page 
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LED Indicator Lamos (SLA) 

Uttra-high Luminance LEDs 

ROHM ultra-high luminance LED lamps are divided into three types in terms of directivity and have a wide range of applications, 
e.g. on-vehicle devices (indicator, high mount stop lamp) and outdoor use (signs on road and station and advertisements) . 

eHigh luminance reflector types (SLA) 
Emitter slllfa::e size (mm) Lens Part No. Emitting color Emitting material ,tp (nm) Basic ordering unit Quantity I package Quantity /bag 

c SLA-380LT / JT*3 Red GaAIAs 660 

¥ r/;3 Transparent clear 
SLA-380MT*3 

2,000 2,000 100 
::J" 

Green GaP 563 

'°" SLA-580LT / JT*3 Red GaAIAs 660 ::J" 

c SLA-580MT*3 Green GaP 563 3 
5· r/;5 Transparent clear 

SLA-582LT / JT*3 
1,000 1,000 100 

"' Red GaAIAs 660 
:J 
0 

SLA-582MT*3 Green GaP 563 CD 

~± SLA-370LT / JT * 3 Red GaAIAs 660 :;;:ca r/;3 Transparent clear 2,000 2,000 100 ro::J" 
SLA-370MT*3 C.- Green GaP 563 -·c: 

c: 3 
SLA-570LT / JT*3 Red GaAIAs 660 3 -· 

:J 
c."' 

SLA-570MT*3 ::::;: :J Green GaP 563 CD 0 
~m r/;5 Trans parent clear 

SLA-572LT / JT*3 
1,000 1,000 100 

< Red GaAIAs 660 

~ SLA-572MT*3 Green GaP 563 

~± SLA-360LT / JT * 3 Red GaAIAs 660 
:::::ca r/;3 Transparent clear 

SLA-360MT * 3 
2,000 2,000 100 

--::1" Green GaP 563 c. 
roe: 

SLA-560LT / JT*3 Red GaAIAs 660 c.3 
::::;:5· 

SLA-560MT*3 '""' Green GaP 563 U::i r/;5 Transparent clear 1,000 1,000 100 p SLA-562LT / JT * 3 Red GaAIAs 660 

SLA-562MT*3 Green GaP 563 

Rank 

0 

0 

0 

0 

0 

0 

Note : * 3 Need a certain lead time for deliveiy . 0 : Semi-standard products 

eProduct Designation 

Cathode side cut Flangeless 

a 0 

~ n J Ultra Brightness Red (Double hetero) 660nm 

0 j Cathode side cut (5 ¢ lamp only) 

2 J Flangeless ( r/;5 lamp only) 

L Brightness Red (Single hetero) 660nm 

M Green 

Flange Shape Emitting Color IV Rank 

ITJ1 @][J m 
---c:::; I ~~~~~~'~~~~~ 

_c: 

S LA -@]@] @] [bJ 
I 

Lamp Shape (Viewing Angle) Lens Color Lead Shape 
58 ¢5 Super Brightness Lamp, Lamp Viewing Angle, 2 & =12' (Typ.) 

57 ¢ 5 Lamp With Middle Viewing Angle, Lamp Viewing Angle, 2 & = 25' (Typ) 

l T I Trans parent clear I 
3F 5F 

56 ¢5 Lamp With Wide Viewing Angle, Lamp Viewing Angle, 2 & =40' (Typ.) 

38 ¢3 Super Brightness Lamp, Lamp Viewing Angle, 2&=10' (Typ.) 

37 ¢ 3 Lamp With Middle Viewing Angle, Lamp Viewing Angle, 2 & = 25' (Typ.) 

36 ¢3 Lamp With Wide Viewing Angle, Lamp Viewing Angle, 2 & =40' (Typ.) 



naNm 

(Unit : mm) 

SLA-380 SLA-370 SLA-360 

-e- -e- -ffi-
1 

SLA-580 SLA-570 SLA-560 

~H ~~ 
~p~fn'·'1'" ', i 
~ I --- ~ . ' ~ 

I I o 

I I -' 

iPS.0±0.2 r/l5.0±0.2 

i i 
i I 

Page 
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Shape of the flange 

SLA-500 

co_~J ~. 

Flange cut off on the cathode side 

SLA-502 

I (]11 
Straight (no flange) 

225 



LED Indicator Lamps (SLR) 

High luminance LED lamps 
A wide range of product types are available including reflective lamps, block types and in various shapes. 
The applications include pilot, bar display, flat illumination display, backlight, etc. 

eProduct Designation 

2 or 3 Letters 
Lamp Shape 

s w [fil-[fil] [YJ [fil [f] 
Number of Chips 

L 1-element lamp 

P 2-element lamp 

=r-1 
Shape Type 

R Reflection 

c Cylinder 

B Block 

J Junction 

Emitting Color 
R Red 700nm 

J Super Br~htness Red 660nm (Double hetero I 

L Brightness Red 660nm (Single hetero) 

v Red 650nm (Typ.) 

I -r= 
Lens Color Terminal process shape and lead frame shape 

R Red Colored Diffused 3F Straight 

u Orange Colored Diffused 5F Cathode index and stopper 

y Yellow Colored Diffused FOO Type 3 (straight) forming taping type 

G Green Colored Diffused ADD Type 3 (straight) straight type 

cf.P.220 

T Triangle u Amber 635nm w Milky White EDD Type 5 (with cathode index and stopper) straight type 

v V-Shape D Orange 610nm (Typ.) c Colored Clear 

y Yellow 585nm (Typ.) T Transparent Clear 

M Green 563nm (Typ.) s Semi Colored Diffused 

p Pure Greiln 555nm (Typ.) L Semi Colored Clear 

Single color: 1 Letter, Two colors : 2 Letters 

eReflector types (SLR) 

Emitter \Emitting color Red Amber Orange Yellow Green Pure Green Basic 
Quantity Quantity 

Type surface size Series name lens~ EmittirY;J material GaAIAs GaAsP on GaP GaAsP on GaP GaAsP on GaP GaAsP on GaP GaP GaP ordering 
/package /bag 

Rank 
(mm) J:A.p (nm) 660 650 635 610 585 563 555 unit 

[ransparent clear LT....., VT UT DT>!cr YT MT 

<;63.1 SLR-37 
Colored clear vc UC DC VC MC 

2,000 2,000 100 0 
Colored diffused VR UR DU VY MG PG 
Milky white 

[ransparent clear MT 

<;63.1 SLR-38 
Colored clear VC DC MC 

2,000 2,000 100 0 
Colored diffused VR VY MG 
Milky white 

trransparent clear 

<;64.0 SLR-40 
Colored clear VC DC vc MC 

1,000 1,000 100 0 
Colored diffused VR UR DU VY MG 
Milky white 

~ansparent clear 

<;64.8 SLR-47 
Colored clear VC MC 

1,000 1,000 100 0 
Colored diffused VR DU VY MG 
Milky white 

tf!ansparent clear 

<;64.8 SLR-48 
Colored clear 

1,000 1,000 100 0 
Colored diffused VR VY MG 

Reflector Milky white 
types ~ransparent clear VT UT OT YT MT PT 

<;65.0 SLR-54 
Colored clear vc DC VC MC PC 

1,000 1,000 100 © 
Colored diffused VR UR DU VY MG 
Milky white vw uw ow vw MW 

~ansparent clear VT OT YT MT 

<;65.0 SLR-55 
Colored clear vc DC vc MC PC 

1,000 1,000 100 0 
Colored diffused VR DU VY MG 
Milky white vw ow vw MW 

trransparent clear LT*3 VT UT MT 

<;65.0 SLR-56 
Colored clear vc DC vc MC PC 

1,000 1,000 100 © 
Colored diffused VR UR DU VY MG PG 
Milky white vw uw ow vw MW 

[ransparent clear MT 

<;64.8 SLR-57 
Colored clear vc DC vc MC 

1,000 1,000 100 0 
Colored diffused VR UR DU VY MG 
Milky white vw MW 

[ransparent clear 

<;68.0 SLR-80 
Colored clear 

500 500 50 0 
Colored diffused VR*3 DU* 3 VY*3 MG* 3 

Milky white 

226 Note : 11<3 Need a certain lead time for delivery. © : Standard products 0 : Semi-standard products 



SLR-37 

SLR-48 

SLR-56 

SLR-38 

4'3.3±0.3 

<P(Ifo.2 

..P4.8±0.2 

~/1 
~ 

$ 
5.5±0.3 

~s.o±0~2 

'I ~ ~ ~ . 

i Ii 

~ 
..; 

0 N 

~ 

SLR-54 

SLR-57 

SLR-40 

-$-

SLR-55 

-~-
' 

CATHODE 

SLR-80 

-$-
¢4.8±0.2 

!I 

SLR-47 

naNm 

(Unit: mm) 

EB-

~4.8±0.2 

,..... 
E9 

\CATHODE 3" 

-ffil -:1 
+11 
~i 

I--~• 

.... 
I 

I 
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LED Indicator Lamps (SLR · SL V · SLC) 
High luminance LED lamps 
eFlat disc types (SLR) 

Emitter l Emitting col01 Red 

Type surface size Series name Lens\!:mitting material GaAIAs GaAsP on GaP 
(mm) ftp (nm) 660 650 

Transparent clear LT*3 VT 

Colored clear vc 
.P3.1 SLR-320 

Colored diffused VR 

Milky white 

Transparent clear VT*3 

Flat Colored clear vc 
disc ,P5.0 SLR-520 
types Colored diffused VR 

Milky white 

Transparent clear 

Colored· clear 
,P5.0 SLR-521 

Colored diffused LS*3 

Milky white 

Note : * 3 Need a certain lead time for deliveiy . 

SLR-320 SLR-520 

e1nverted cone types (SLV) 
Emitter ~Emitting color Red 

Type surface size Series name Lens ~Emitting material GaAIAs GaAsP on GaP 
(mm) l?cp (nm) 660 650 

~ ransparent clear LT* 3 VT 

Colored clear VG 
,P3.0 SLV-31 

Colored diffused 
Inverted Milky white 
cone 
types ransparent clear LT*3 VT 

Colored clear vc 
,P5.0 SLV-56 

Colored diffused 

Milky white 

Note : * 3 Need a certain lead time for delivery . 

SLV-31 SLV-56 

Amber 

GaAsP on GaP 

635 

UR 

Amber 

GaAsP on GaP 

635 

Orange Yellow Green Pure Green Basic 
GaAsP on GaP GaAsP Oil GaP GaP GaP ordering 

Quantity Quantity 
Rank 

610 585 563 555 unit 
/package /bag 

OT YT MT PT 

DC YC MC PC 
2,000 2,000 100 0 

DU VY MG PG 

DT*3 YT*3 MT*3 

DC YC MC 

MG 
1,000 1,000 100 0 

MS 
1,000 1,000 100 0 

0 : Semi-standard products 

(Unit: mm) 

SLR-521 

5.2±0.3 

Orange Yellow Green Pure Green Basic 
GaAsP on GaP GaAsP on GaP GaP GaP ordering 

Quantity Quantity 
Rank 

610 585 563 555 unit 
/package /bag 

OT YT MT 

DC YC MC PC 
2,000 2,000 100 0 

OT YT MT 

DC YC MC PC 
1,000 1,000 100 0 

0 : Semi-standard products 

(Unit: mm) 



•Cylindrical types ( SLC) 
Emitter · ~Emitting color Red Amber 

Type surface size Series name lens~mMi"g rMleriO GaAIAs GaAsP on GaP GaAsP on GaP 
(mm) j.ip (nm) 660 650 635 

Transparent clear 

Colored clear 
r/>2.0 SLC-22 

Colored diffused VR UR 

Milky white vw 
~ransperent clear 

Cylind Colored clear 
-rical r/>2.5 SLC-26 
types Colored diffused VR UR 

Milky white vw uw 
~ ransperent clear LTllE3 

Colored clear 
r/>4.7 SLC-50 

Colored diffused 

Milky white LW .. 3 vw 
Note : llE 3 Need a certain lead time for deliveiy . 

SLC-22 SLC-26 

Orange Yellow Green Pure Green 

GaAsP on GaP GaAsP on GaP GaP GaP 
610 585 563 555 

DU yy MG 

ow YW MW 

DU yy MG 

ow YW MW 

ow YW MW 

SLC-50 

~5.0±0.3 ,_______.,, 

! d;:;j-5,,~l±O;:l.2==0 H 

CATHODE 

naNrn 

Basic 
ordering 

Quantity Quantity 
Rank 

unit 
/package /bag 

2,000 2,000 100 0 

1,000 1,000 100 0 

1,000 1,000 100 0 

0 : Semi-standard products 

(Unit: mm) 

I 

Page 
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LED Indicator Lamos CSLB) 
High luminance LED lamps 
eRectangular types (SLB) 

Emitter ~Emitting color 
Type surface size Series name Lens ~Emittirg mma GaAIAs 

(mm) j_A. p (nm) 660 

~ ransparent clear 

Colored clear 
1X5 SLB-15 

Colored diffused 

Milky white 

~ransparent clear 

Colored clear 
2X2 SLB-22 

Colored diffused 

Milky white 

~ransparent clear 

Colored clear 
1.5X3 SLB-23 

Colored diffused 

Milky white 

~ransparent clear 

Colored clear 
1.9X4 SLB-24 

Colored diffused 

Milky white 

~ransparent clear 

Colored clear 
2X5 SLB-25 

Colored diffused 
Rectan Milky white 
-gular 

~ransparent clear types 
Colored clear 

1.9X4.85 SLB-26 
Colored diffused 

Milky white 

~ ransparent clear 

Colored clear 
2X3.8 SLB-27 

Colored diffused 

Milky white 

~ ransparent clear 

Colored clear 
1.5X6.5 SLB-72 

Colored diffused 

Milky white 

~ransparent clear 

Colored clear 
4X7 SLB-74 

Colored diffused 

Milky white 

~ransparent clear 

Colored clear 
5X5 SLB-55 

Colored diffused 

Milky white 

SLB-15 

5.5±0.3 

I: : ~~I --
!~I~.--~ 

L2_lJ 

Red Amber 

GaAsP on GaP GaAsP on GaP 

650 635 

VR UR 

vw 

VR UR 

VR UR 

VR 

VR/VRD UR 

VR UR 

vw uw 

VR 

VRD URD 

VRD URD 

VR UR 

SLB-22 

Orange Yellow 

GaAsP on GaP GaAsP on GaP 

610 585 

DU VY 

OW YW 

DU VY 

DU VY 

DU VY 

DU YY/YYD 

DU VY 

ow vw 

DU VY 

DUD YYD 

DU 

VYD 

VY 

0 
ti 

-$irJ 
3.8±0.3 

[3] 

~ ~'f ~ .. Fi1.i2~ o; :;;l ~ I',/ -0~ - w 
I o 

: ~1 

~ J 
~j 

Green Pure Green Basic 
GaP GaP ordering 

Quantity Quantity 
Rank 

563 555 unit 
/package /bag 

1,000 1,000 100 0 
MG PG 

MW 

2,000 2,000 100 0 
MG 

PW 

2,000 2,000 100 0 
MG 

MG 
2,000 2,000 100 © 

1,000 1,000 100 © 
MG PGD 

MG 
1,000 1,000 100 0 

MW 

1,000 1,000 100 0 
MG 

1,000 1,000 100 0 
MGD 

1,000 500 100 0 
MGD 

MG 
1,000 1,000 100 © 

@ : Standard products 0 : Semi-standard products 

(Unit: mm) 

SLB-23 

ti 



SLB-24 SLB-25 

NM 
-$~1~1 

SLB-27 SLB-72 

3.8±0.2 
GI :; 
-EEJ-=1~ 

i N 

i 
i 

SLB-55 

5.0±0.2 
r-;-1 

fE]] 
I 

DNNM 
-EEJ~l~!~I 

I 1 INN N 

~ 

~w: ~~ 

J 

~l.5±0.15 

SLB-26 

SLB-74 

RDNRI 

(Unit: mm) 

-88)- :1:1 -m M 

i ....: ..,; 

5.3±0.2 
4~2 
lr--1 

I 

Pase 
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LED Indicator Lamos (SL T • SLJ • SPA • SPB) 
High luminance LED lamps 
eTriangular types (SLT) 

Emitter 
Type surface size Series name 

(mm) 

2X5 SLT-25 

~rian 
gular 

types 

3X4.5 SLT-35 

SLT-25 

\Emitting color 

ens\Emitti~ material 

1'1.p (nm) 

~ransparent clear 

Colored clear 

Colored diffused 

Milky white 

~rans parent clear 

Colored clear 

Colored diffused 

Milky white 

+; 5.0±0. t 

ci~ 

GaAIAs 

660 

N 

0 
+l ti 

N N 

~:::o 

eMultiple type (SW) 
Emitter \"Emitting color 

Type surface size Series name Lens~ Emitti~ material GaAIAs 
(mm) 1'1.p (nm) 660 

~ransparent clear 

Mul1 Colored clear 
-iple 1.4X5.3X5 SW-165 
type Colored diffused 

Milky white 

Note : * 3 Need a certain lead time for delivery . 

SW-165 

Red 

GaAsP on GaP 

650 

VR 

VR 
vw 

SLT-35 

Red 

GaAsP on GaP 

650 

VRD*3 

Amber Orange Yellow Green 

GaAsP on GaP GaAsP on GaP GaAsP on GaP GaP 

635 610 585 563 

DU yy MG 

UR DU yy MG 
OW YW MW 

(Unit: mm) 

-EB:::~L~l 
i M M 

5.5±0.3 

Amber Orange 

GaAsP on GaP GaAsP on GaP 

635 610 

URD* 3 ouo*3 

27.8±0.4 

33.1±0.3 

Yellow Green 

GaAsP on GaP GaP 

585 563 

YYD* 3 MGD*3 

(Unit : mm) 

I o I 

-~ 
CATHOOE 

Pure Green 

GaP 

555 

Pure Green 

GaP 

555 

Basic 
ordering 

Quantity Quantity 
Rank 

unit 
/package /bag 

1,000 1,000 100 0 

1,000 1,000 100 0 

0 : Semi-standard products 

Basic 
ordering 

Quantity Quantity 
Rank 

unit 
/package /bag 

1,000 200 20 0 

0 : Semi-standard products 



eTwo-chip LEDs (SPR • SPB) 

Type jtm11ler su~ size 
l_mn:il 

Lens 

<,63.1 Milky white 

<,65 Milky white 

<,64.8 Milky white 
Two-di~ 

I~ 1X5 Milky white 
emissial 

2X5 Milky white 

1.9X4.9 Milky white 

2X2 Milky white 

SPR-39MVW 

SPR-57MVW 

Part No. 

SPR-39MVW 

SPR-54MVW 

SPR-57MVW 

SPB-15MVW 

SPB-25MVW 

SPB-26MVW 

SPB-221MVW/PVW 

Emitting color 

Red 
Green 
Red 

Green 
Red 

Green 
Red 

Green 
Red 

Green 
Red 

Green 
Red 

GreenzPure Green 

ANODE RED 
CATHODE 
ANODE GREEN 

-·-E+I-, 

I ANODE RED 
2 CATHODE 
3 ANODE GREEN 

Emitting material 

GaAsP on GaP 
GaP 

GaAsP on GaP 
GaP 

GaAsP on GaP 
GaP 

GaAsP on GaP 
GaP 

GaAsP on GaP 
GaP 

GaAsP on GaP 
GaP 

GaAsP on GaP 
GaP 

SPR-54MVW 

SPB-15MVW 

;tp 
(nm) 
650 
563 
650 
563 
650 
563 
650 
563 
650 
563 
650 
563 
650 

563L555 

ftllNRI 

Basic ordering 12i~antity °L~ntity Rank unit acka~e bag 

1,000 1,000 100 0 

1,000 1,000 100 0 

1,000 1,000 100 0 

1,000 1,000 100 0 

1,000 1,000 100 0 

1,000 1,000 100 0 

1,000 1,000 100 0 

0 : Semi-standard products 

(Unit: mm) 

ql6.0±0.3 

RED 

i ~ i 

~c+f~3 ::; w--· 

0.5 

I : ANODE RED 
2: CATHODE 
3 : ANODE GREEN 

l::b-~.'"?J 
~E-cp~~-~ 

RED 
INDEX 

ANODE RED 
CATHODE 
ANODE GREEN 

i 

I 

Pase 

235 
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LED Indicator Lamos (SPB) 
High luminance LED lamps 
eTwo-chip LEDs (SPB) 

SPB-25MVW 

SPB-221 MVW SPB-221 PVW 

00.5 

RED 
INDEX 

5.0±0.2 

rl 
+-!-~ 
5.1 ±0.3 
C----" 

5.0±0.2 

r4.8l 
i::12~·i±0'2 

1-.,--,.-1 
02.0±0.2 

+I 

2.8±0.3 
,.---, 

2. I ±0.2 
11"-~I 

2.0±0.2 

I : ANODE RED 
2: CATHODE 
3 : ANODE GREEN 

ltitl 
-HP3~ 

I : ANODE RED 
2 : CATHODE 
3 : ANODE GREEN 

SPB-26MVW 

RED 
INDEX 

5.3±0.2 

(Unit: mm) 

0 
+I 

I : ANODE RED 
2: CATHODE 
3 : ANODE GREEN 



LED Indicator Lamps 

eTaping condition 
Applicable types 

SLA-580 

SLB-25/55 

SLR-320/37 /40/54/55/56 

eTaping specifications 

Straight Type 

c/J3 Type 

Forming Type 

c/J3 Type 

Item 

Luminous emitting surface 

Body length 

Inter-unit pitch 

Feed hole pitch 

Feed hole position (1) 

Accumulated feed hole pitch error 

Lead diameter 

Lead-to-lead distance 

Lead clinch height 

Clinch angle 

Unit height 

Base tape width 

Top film width 

Feed hole position (2) 

Top film position 

Base tape thickness 

Unit tilt ( 1) 

Unit tilt (2) 

Defective unit cutoff position 

Frame position 

Feed hole diameter 

Note : *See dimension of each product 

Symbol 

A, 

A2 

p 

Po 

P2 

P20 

d 

F 

Ho 

e 
H/H1 

w 
Wo 

w, 
W2 

t 

.6.h 

ll.P 

L 

PF 

Do 

Quantity /Package (pcs) 

2,000 

bh 

T 
I 

l 
"h 
T 
I 

! 
Straight Lead 

ef,3 Type 

ef,3.1 ±0.2 

5.2±0.3 

12.7±1.0 

12.7±0.3 

6.35±0.4 

1.0Max. 

00.5±0.1 

2.5±0.8 

-

-

* 
18.0 

13.0±0.3 

9.0±0.5 

o~o.5 

0.7±0.2 

0±1.0 

0±0.5 

11.0Max. 

5. 1 ±0.8 

ef,4.0±0.2 

c/J5 Type 

c/J5 Type 

Formed lead 

ef,5 Type ef,3 Type 

ef,5.0±0.2 ef,3.1 ±0.2 

8.7±0.3 5.2±0.3 

12.7±1.0 

12.7±0.3 

6.35±0.4 

1.0Max. 

00.5±0.1 

5.0±0.8 

16.0±0.5 

0±15• 

* * 
18.0 

13.0±0.3 

9.0±0.5 

o~o.5 

0.7±0.2 

0±1.0 

0±0.5 

11.0Max. 

3.85±0.8 

ef,4.0±0.2 

ef,5 Type 

ef,5.0±0.2 

8.7±0.3 

* 

naNm 

bh r-
1 

! 

(Unit: mm) 

Remarks 

Dimensions vary with type 

As per 20 holes 

Not including burrs 

r­
m = 

I 
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·LED Numeric Displays (LA) 

digit to 5 digit, for clock display, frequency display, etc. 

eProduct Designation 

DD =s ---.--.__ __ _ 
Type of Display Height• Segmorts 1c11a- heig~i Count Emitting Color (2-Color type : 2-diglt d~play) Common 

A Single digit 2 6, 6.4mm 01, 21, 31 Single digit L Brightness Red 660nm If A-J 1 Anode Common J 
Ir K - u 1 Cathode Common J B 2-3 digit 3 8, 7.6, 7.62mm 02 Two digit v Red 650nm 

c 4-5 digit 4 10, 10.16, 11mm 03 Three digit u Amber 635nm 

5 12.5, 13mm 04 Four digit D Orange 610nm 

6 14.22, 14.3, 14.6, 15mm 05 Five digit y Yellow 585nm 

8 20mm M Green 563nm 

1 25.4mm 

* LA-6000, LA-221 and LB-6000 are not included. 

esingle digit Numeric Displays (LA) 
o· "t Character height ~r.·,~~'9="".,..+-----R_ed ___ _,_ ___ O_ra_n..=g_e __ __...l ____ Y_el_lo_w ___ f--___ G_re_e_n __ -<Basic ordering Quantity 

191 (ooter dirrensions ) ·-\~~~~ GaAsP on GaP GaP 
coun (mm) pxnmoo ~Flp=(rrn=+I ___ 6_5_0_/_6_3_5--~---6-1-0---~----5-85-----+----5-6_3 ___ -" unit /package 

8 Anode LA-301VB LA-3010B LA-301YB LA-301MB 

(7 X 11) Cathode LA-301 VL LA-301 OL LA-301 YL LA-301 ML 
200 200 

1 0.16 Anode LA-401VO 

(9.6X 13) Cathode LA-401VN 

LA-40100*3 LA-401Y0*3 LA-401MO 

LA-401DN*3 LA-401YN*3 LA-401MN 
140 140 

LA-4010F*3 LA-401YF*3 LA-401MF*3 

LA-4010P*3 LA-401YP*3 LA-401MP*3 

10 Anode LA-401VF 

(12.7X 19) Cathode LA-401VP 
120 120 

LA-421MLA (Green/Brightness Red*2 Two-color light emission) * 3 11 Anode 

(12.5X17.5) Cathode LA-421MLK (Green/Brightness Red* 2 Two-color light emission) * 3 
50 50 

LA-501VN LA-5010N*3 

LA-501VO I LA-50100*3 - LA-501MO 13 Anode 

(12.5X 17.5) Cathode - LA-501MN 
60 60 

12.5 Anode LA-501VF LA-5010F*3 LA-501YF*3 LA-501MF 

(14.8X20.0) Cathode LA-501VP LA-5010P* 3 LA-501YP*3 LA-501MP 
80 80 

14.6 Anode LA-601LB*2/VB*3 LA-6010B* 3 LA-601YB*3 LA-601MB*3 

(12.5X19) Cathode LA-601LL*2/VL*3 LA-6010L*3 LA-601YL*3 LA-601ML*3 
80 80 

Single 15 +---A_no_d_e_+--LA_-6_0_1_v_F ____ +-LA_-_6_0_1o_F_*_3 ___ +-_LA_-_6_0_1_Y_F_*_3 ___ +--LA_-6_0_1_M_F_*_3 __ _ 

Digit (17.3X24) Cathode LA-601VP LA-6010P*3 LA-601YP*3 LA-601MP*3 
60 60 

14.22 Anode LA-6760/6960* 1 * 4 LA-6660*1*3 LA-6860*1"3 LA-6460*1 

(12.2X19) Cathode LA-6780/6980* 1 * 4 LA-6680*1"3 LA-6880*1"3 LA-6480* 1 
80 80 

LA-621LMA (Brightness Red* 2/Green Two-color light emission) * 3 15 Anode 

(12.5X19) Cathode LA-621LMA (Brightness Red*2/Green Two-color light emission) * 3 
500 500 

LA-801YP*3 LA-801MP 

LA-801VF LA-8010F*3 LA-801YF*3 LA-801MF 20 Anode 

(20 x 28) Cathode LA-801DP*3 LA-801VP 
40 40 

LA-1010F* 3 LA-101YF*3 LA-101MF LA-101VF 25.4 Anode 

(24 x 34) Cathode LA-1010P*3 LA-101YP*3 LA-101VP LA-101MP 
50 50 

LA-221 LR*2* 3 

LA-2212DU*3 

57 Anode 

(48 x 70) Cathode 
16 16 

LA-101L0*2*3 25.4 Anode 

I B(22.8X33) Cathode LA-101LN*2* 3 
50 50 

LA-131LA*2* 3 25.4 Anode 

I B (22.8X33) Cathode LA-131LK*2* 3 
50 50 

Quantity 
/bag 

200 

140 

120 

50 

60 

80 

80 

60 

80 

500 

40 

50 

16 

50 

50 

Rank 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Note: 1!(1 Surface finished gray ili2 Emitting material : GaAIAs J.p: 660nm *3 Need a certain lead time for delivery *4 ,\p: 635nm. © : Standard products 0 : Semi-standard products 



ftDNm 

(Unit: mm) 

LA-301VB/DB/YB/MB/VL/DL/YL/ML LA-401VD/DD/YD/MD/VN/DN/YN/MN 

LA-401VF/DF/YF/MF/VP/DP/YP/MP LA-421 MLA/MLK 

[J 

.... 
83 
:z: 
= = CD =o. 
n 

I 
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LED Numeric Displays (LA) 

esingle Digit LED Numeric Displays (LA) (Unit: mm) 

LA-501VD/DD/MD/VN/DN/MN LA-501VF/DF/YF/MF/VP/DP/YP/MP 

] 

LA-601 LB/VB/DB/YB/MB/LL/VL/DL/YL/ML LA-601VF/Df/YF/MF/VP/DP/YP/MP 

] 

238 

Q~'C 
0.5 . 

2.54±0.3 ~ 
10.16 M 



RD Nm 

(Unit: mm) 

LA-6760/ 6960/ 6660/ 6860/ 6460/ 6780/ 6980 I 6680 I 6880/ 6480 LA-621 LMA/LMK 

12.2±0.1 12.5 

1~ [l l~J c 
Li_;g_J ~ o; ±':tt_1 ~ .~r 

~;j 
.-
Ea 
:z 
c: = !. 
n 

'rn~1· ~~ I~ 
1---~-~t.I I J_--_1 -----~·~1_1 ..... L·· ~.': ___ • ~ .; _s_.a ~I 

Note : Black coated surface colored segments LA-6760/6780 only. 

LA-801VF/DF/YF/MF/VP/DP/YP/MP LA-101VF/DF/YF/MF/VP/DP/YP/MP 



LED Numeric Displays (LA · LB) 

esingle Digit LED Numeric Displays (LA) (Unit : mm) 

LA-101LD/LN LA-131LA/LK 

~l 
~ I~ 2.54 +i 

15.24 :i 

LA-221LR LA-2212DU 

240 



RD Nm 

eTwo or Three Digit LED Numeric Displays (LB) 
Character Emitting color Red Orange Yellow Green 

Digit (outer dimensions) Ccmmoi Emitti~ material GaAsP on GaP GaP 
Basic ordering Quantity Quantity 

Rank 
count (mm) '1.p (nm) 650/635 

unit /package /bag 
610 585 563 

6.4 Anode LB-202VB LB-2020B LB-202YB*3 LB-202MB 

(12.8X15) LB-202YL * 3 
100 100 100 © 

Cathode LB-202VL LB-2020L LB-202ML 

7.62 Anode LJl.302VF *3/Vf1 *3*5 LJl.302DF *3/Df1 * 3 * 5 LJl.302YF*3/YF1 * 3* 5 LJl.302MF *3/MF1 * 3* 5 

(15.5X 15) LJl.302VP *3/VP1 *3*5 LJl.302DP *3/DP1 *3*5 LJl.302YP*o/YP1 * 3* 5 LJl.302MP*3/MP1 * 3*5 
500 500 500 0 

Cathode 

10 Anode LJl.402LC * 2* 3 /VC*3 - - LB-402MC* 3 

(13X 14) LJl.402LM *2*3/VM*3 LB-402MM*3 
200 200 200 0 

Cathode - -
--

10 Anode LB-402VA LB-4020A* 3 - LB-402MA 

(22X16) LB-4020K* 3 
70 70 70 0 

Cathode LB-402VK - LB-402MK 

10.16 Anode LB-402VO LB-40200* 3 LB-402YO* 3 LB-402MO 

(24X18) LB-4020N*3 LB-402YN* 3 
40 40 40 © 

Two Cathode LB-402VN LB-402MN 

Digit 13 Anode LB-502VO LB-50200* 3 - LB-502MO 

(25x 17.5) LB-5020N* 3 
40 40 40 10 

Cathode LB-502VN - LB-502MN 

14.3 Anode LB-602VA2 LB-602DA2 LB-602YA2 " 3 LB-602MA2 

(25X19) LB-602YK2 * 3 
300 300 300 © 

Cathode LB-602VK2 LB-6020K2 LB-602MK2 

14.3 Anode LB-602VF " 3 - - LB-602Mf *3 

(25X18) LB-602VP * 3 
300 300 300 0 

Cathode - - LB-602MP* 3 r-m = LB-602VF1 * 3 14.3 Anode - - LB-602MF1 * 3 :z: 
(25X18) LB-602VP 1 " 3 LB-602MP1 * 3 

250 250 250 0 i:: 

Cathode - - 3 
CD 

Anode LB-6710/6910*1 *" LB-6610 " 1 " 3 LB-6810" 1 " 3 LB-6410 "1 
:::!. 

14.22 n 
(25.0X 19) LB-67 40/ 6940 *1 *" LB-6640 * 1 * 3 LB-6840 * 1 " 3 LB-6440 " 1 

300 300 300 0 = Cathode c;;· 
'Cl 

6.4 Anode LB-203VB LB-2030B* 3 LB-203YB" 3 LB-203MB i» 
-c 

(19.2X15) LB-203DL" 3 LB-203YL " 3 
80 80 80 © "" Cathode LB-203VL LB-203ML 

8 Anode LB-303VA * 3 LB-3030A* 3 - LB-303MA*3 

(22X 13) LB-303VK" 3 LB-3030K* 3 LB-303MK* 3 
100 100 100 0 

Cathode -

10.16 Anode LB-403VO * 3 LB-40300* 3 LB-403YO * 3 LB-403M0*3 • (33X 16) 
60 60 60 0 

Three Cathode LB-403VN * 3 LB-4030N* 3 - LB-403MN* 3 

Dig ht 10 Anode LB-403VF1 * 3 LB-4030F1 * 3 - LB-403MF1 " 3 

(26X16) 
90 90 90 0 

Cathode - - - - ~ 

I 
14.3 Anode LB-603VF - - LB-603MF =""'Cl 

200 200 200 0 CD ~ 

(37.5X 18) 
.,,= 

Cathode LB-603VP - - LB-603MP --=-CCI I:: =n 
14.3 Anode LB-603VF1 * 3 - - LB-603MF1 " 3 a-ar 

(37.5X 18) LB-603VP1 * 3 LB-603MP1 * 3 
250 250 250 0 = 

Cathode - -
Note. *1 Surtace finished gray *2 Em1lling matenal . GaAIAs lp. 660nm *3 Need a certain lead time for delwery *4 lp. 635nm *5 DP unfit -© . Standard products 0 . Semt standard products Page 
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LED Numeric Displays (LB) 

eTwo or Three Digit LED Numeric Displays (LB) 

LB-202VB/DB/YB/MB/VL/DL/YL/ML 

12.s::g_ 2 

~ 
I 1"r ! I 

LB-402LC/VC/MC/LM/VM/MM 

' 

' 

,.: 

ll ±fll.5 . i j' .~ 2.Q I ~ 

lO.O M 

(Unit: mm) 

LB-302VF /VF1 /OF /DF1 /YF/YF1 /MF/MF1 /VP /VP1 /DP/DP1 /VP /YP1 /MP/MP1 

15.5 

LB-402VA/DA/MA/VK/DK/MK 

II~~ Wmrt~M 
4=L ,7.5 I 



LB-402VD/DD/YD/MD/VN/DN/YN/MN 

LB-602VA2/DA2/Y A2/MA2/VK2/DK2/YK2/MK2 

LB-502VD/DD/MD/VN/DN/MN 

,~Hllllll~J 
ii.+ I I ~I 
~E_ __ _J 

LB-602VF/MF/VP/MP 

[ I I IH I H I l~1 
-°----.. 5 111 r . j' ~ 

1
, 

-'·~-L N 
20.32 

RDNRI 

(Unit: mm) 

...... 
E!3 
z: 
c::: 
3 
~ c:;· 

I 
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LED Numeric Displays (LB) 

eTwo or Three Digit LED Numeric Displays (LB) (Unit: mm) 

LB-602VF1 /MF1 /VP1/MP1 LB-6710/6910/6610/6810/6410/6740/6940/6640/6840/6440 

25.0 25.0±0.1 

0.25 

y- ~127 4.0±0.5 

~lllllH~ 
--+~ 20.32 __ I Note: Black coated surtace ccicred segmenlB LB-6710/6740 only. 

LB-203VB/DB/YB/MB/VL/DL/YL/ML LB-303VA/DA/MA/VK/ DK/MK 

19.2~.2 22.0 
6.4 6.4 7.0 7.0 

10' 10' 
I 

N 

-]·~ 

" ::: 

244 ~ 4 

12. 7 



~-~:;,:;-;;;iD.o/MVNVi/oDNN/MN ----­LB-403VD/DD/YD/M 

LB-403VF1 /403DF1 /403MF1 

naNrn 

(Unit: mm) 

26.0±0.4 

J3 [11111111111111-i1 
o s ljl I 

1

, N 

2,54 L__ _____ 33,02 =~-----== 

I ,o;; 1l1L ~-----J =------ 245 



LED Numeric Displays (LC) 

eFour or Five Digit Numeric displays (LC) 
Character height '\_ Emitting color Red Orange Yellow 

Digit (outer dimensions) Com~Emitting material GaAsP on GaP 
count (mm) ..S::.lp (nm) 650/635 610 585 

6 Anode LC-204VB LC-2040B*3 -
(36X11) 

Dynamic drive Cathode LC-204VL LC-2040L*3 -

Four 6 Anode LC-204V0* 3 LC-20400* 3 -
Digit (36X11) 

Static drive Cathode LC-204VN*3 LC-2040N*3 -
8 Anode LC-304VA/UA*3*4 LC-3040A*3 -

(30X14) Cathode LC-304VK/UK *3*4 LC-3040K*3 -

Five 7.6 Anode LC-305VA*3 LC-3050A*3 LC-305YA*3 

Digit (38X14) Cathode LC-305VK*3 LC-3050K* 3 LC-305YK*3 

Note: *3 Need a certain lead time for delivery *E4 Ap: 635nm 

LC-204VB/DB/MB/VL/DL/ML 

LC-204VD/DD/MD/VN/DN/MN 

LC-304VA/UA/DA/MA/VK/UK/DK/MK 

LC-305VA/DA/YA/MA/VK/DK/YK/MK 

246 

Green 

GaP 
Basic ordering 

unit 
563 

LC-204MB 
500 

LC-204ML 

LC-204M0*3 

500 
LC-204MN*3 

LC-304MA*3 

LC-304MK*3 
60 

LC-305MA*3 

LC-305MK*3 
60 

30.0 

Quantity Quantity 
Rank 

/package /bag 

500 500 0 

500 500 0 

60 60 0 

60 60 0 

0 : Semi-standard products 

(Unit: mm) 



LED Flat Displays CLO) 
RD Nm 

From small to large sizes to meet all of your application needs. 

Emitter Emitting color Red Orange Yellow Green 

surrace size Emitting material GaAsP on GaP GaP 
Basic ordering Quantity Quantity 

Rank 
unit /package /bag 

(mm) A.p (nm) 650 610 585 563 

5X2.5 LD-105VR LD-1050U L0-105YV L0-105MG 100 1,000 100 ©! 

5.6X3.2 LD-201VR LD-201DU L0-201YY L0-201MG 1,000 1,000 100 © 

5X5 L0-101VR L0-1010U LD-101YY LD-101MG 2,000 2,000 100 ©! 

4.5 X9.5 L0-001VR L0-0010U LD-001YY LD-001MG 2,000 2,000 100 ©! 

6.8X 13.8 L0-603VR L0-6030U LD-603YY LD-603MG 200 200 200 ©! 

10X10 LD-404VR L0-4040U LD-404VY LD-404MG 500 500 500 ©! 
---

4.5X20 L0-701VR L0-7010U L0-701YY LD-701MG 200 200 200 ©! 

1.3 x 6.5 x 2Dots LD-002V8 LD-00208* 3 L0-002Y8*3 LD-002M8 300 300 300 0 
1.3 x 6.5 x 3Dots LD-003V8 LD-00308*3 LD-003Y8*3 LD-003M8 200 200 200 0 

L0-006AVRA*3 LD-006AOUA *3 LD-006AYY A *3 LD-006AMGA * 3 
4X6.5X6Dots 

LD-0068VR8*3 LD-00680U8*3 LD-0068YY8*3 LD-0068MGB*3 
100 100 100 0 

1.52 x 5.08 x 1 ODots L0-010VW*3 L0-0100W*3 LD-010YW* 3 LD-010MW* 3 100 100 100 0 
13X18 L0-706VR*3 LD-7060U*3 L0-706YY* 3 LD-706MG*3 60 60 60 0 

6.8X28.8 
LD-1203LR*2*3 

LD-1203VR*3 
LD-12030U* 3 LD-1203YY*3 LD-1203MG*3 100 100 100 0 

12X15 L0-605MVW (Green/Red Two-chip light emission) *3 200 200 200 0 
Note : l&"2 Emitting material : GaAIAs A p : 660nm *3 Need a certain lead time for delivery © : Standard products 0 : Semi-standard products 

eProduct Designation 

LD- 2@] 1 I Type Emitting Color Display Color 
3 or 4 Letters v Red 650nm R Red Colored Diffused 

D Orange 61 Onm u Orange Colored Diffused 

y Yellow 585nm y Yellow Colored Diffused 

M Green 563nm G Green Colored Diffused 

Sirgle ccicr: 1 Letter, Two colcrs :2 Letters w Milky White 

(Unit: mm) 

LD-105VR/DU/YY /MG LD-201VR/DU/YY /MG LD-101VR/DU /VY /MG 

n 
n 5.7±0.1 n 

4.0 

~ 

247 



LED Flat Displays (LO) 

LD-001VR/DU/YY /MG 

10.7~.t 

I 9.5±0.I I 

1~+-irni~ m 
Cathode Mark 

1.8±0.25 

LD-404VR/DU/YY /MG 

11.0±0.2 

I 10.0±0.I I 

B nn 

248 

(Unit: mm) 

LD-603VR/DU/YY /MG 

15.0±0.3 

I 13.8±0.2 I 

1E!=3DID m 

LD-701VR/DU/YY /MG 

21 .0±0.3 

I 19.8±0. I I 

1 1 nnn ~E------1-------lf]J ~ 
I 

ctJ 
Jt+. 

(1.525) 



LD-002VB/DB/YB/MB 

LD-006AVRA/ ADUA/ AYYA/ AMGA 

nn 
rttl 
!ml 

nnnnnn 
Pin No. I 2 12 

42-8.3 
~-----------------

RD Nm 

(Unit: mm) 

LD-003VB/DB/YB/MB 

0.5 6.5 0.2 

~I 
0~1 
~I 

--1 'C, 

·-~l nnn 
6.55 0.4 

I 
LD-006BVRB/BDUB/BYYB/BMGB 

nnnnnn 
Pin No. I 2 12 

42_g_3 
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LED Flat Displays (LO) 

LD-01 OVW /OW /YW /MW 

~ 
LJ_~~l 

~~~ rn?"' 111111111 j 
2.54±0.25 I 10 

P2.54X9=22.86 

LD·1203LR/VR/DU/YY /MG 

11 ·~;· 11 nnnnn 
~F--------1--------1[] I 10 

I 

I IL __ I _'2.5_4-~110 
_ P2.54X9=22.86 . 

jf= 
1.8 

LD-706VR/DU/YY /MG 

22.0±0.2 

2.0 18.0±0.2 

i !~ti D N 

! ! ~~ 

Cathode Mark i 

,,__~__.I~ 

LD-605MVW 

[E]] 
I 

(Unit: mm) 

,-------------1 

L~J 
I I 
'~l L _____________ J 

K A 

~ 
I 12.5 - I 

I J .. I .. L. I 
l 'T' 1·T·1 

o---M--o Green 
<>-l<f-o Red 



Dot Matrix Displays CLM ·LUM) 
naNrn 

A combination of vertical and horizontal matrixes expresses the desired character or image. 
Available dot matrixes are 16X 16, 16X32, 24X24 in red, green, yellow and orange, or high intensity red only, or 
two ·colors ; with or without driver. 

eProduct Designation 

L M - ~J[~bfil_s_c=r=....__[b]_L 
Type Emitting Color Display Color 
3 or 4 Letters L Brightness Red 660nm R Red Colored Diffused 

v Red 650nm u Orange Colored Diffused 

u Amber (Red) 635nm y Yellow Colored Diffused 

D Orange 610nm G Green Colored Diffused 

y Yellow 585nm w Milky White 

M Green 563nm * No mark : Resinless 

Single colll' 1 Letter, Two colors :2 Letters 

es X 7 Dot Matrix Displays 
Emitter \Emitting color Red Red Orange Yellow Green 

surface size .n~ Emitting material GaAIAs GaAsP on GaP GaP 

(mm) 
Common__.S: 

A.p (nm) 660 650 610 585 563 

14X20 Anode LM-035LRA * 3 LM-035VRA * 3 LM-035DUA * 3 LM-035YY A * 3 LM-035MGA * 3 

(02.2X5X7) Cathode - LM-0352VRA * 3 - - -
14X20 Anode LM-035LRB * 3 LM-035VRB * 3 LM-035DUB * 3 LM-035YYB * 3 LM-035MGB * 3 

( ef,2.2X5X7) Cathode - LM·0352VRB * 3 - - LM-0352MGB * 3 

12.7X 17.78 Anode LM-2035LB * 3 LM·2035VB *3 - - LM-2035MB * 3 

(ef,2.0X5X7) Cathode - - - - -
12.7X 17.78 Anode -

(ef,2.0X5X7) Cathode uLM-2035MUM (Green/Red Two-color light emission) *3 

19.9X27.9 Anode - LM-0355VRB * 3 LM-0355DUB * 3 - LM-0355MGB * 3 

(ef,2.8X5X7) Cathode - LM·0354VRB * 3 LM·0354DUB * 3 - LM-0354MGB * 3 

19.9X27.9 Anode LM-0355LRC w 3 LM-0355VRC * 3 LM-0355DUC * 3 - LM-0355MGC * 3 

(ef,3.5X5X7) Cathode LM-0354LRC * 3 LM-0354VRC * 3 LM·0354DUC * 3 - LM-0354MGC w 3 

19.9X27.9 Anode 

(ef,2.8X5X7) Cathode 

19.9X27.9 Anode 

(ef,3.5X5X7) Cathode 

Notes : 1. *3 Need a certain lead time for delivery. 
2. UUnder development 

LM-0355MVWB*3 (Green/Red Two-color light emission) 

-
uLM-0355MLWC*3 (Green/Bright Red Two-color light emission) 

uLM-0354MLWC*3 (Green/Bright Red Two-color light emission) 

Dot Shape 
A Square 

B, M Circular 

c Large Circular 

Basic 

ordering 
Quantity Quantity 

Rank 

unit 
/package /bag 

80 80 80 0 
80 80 80 0 
80 80 80 0 
80 80 80 0 
500 500 500 0 
500 500 500 0 
500 500 500 0 
500 500 500 0 
80 80 80 0 
80 80 80 0 
80 80 80 0 
80 80 80 0 
80 80 80 0 
80 80 80 0 
20 20 20 0 
20 20 20 0 

0 : Semi-standard products 

I 
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Dot Matrix Displays CLM · LUM) 

es X 7 Dot Matrix Displays 

LM-035LRA/VRA/DUA/VVA/MGA/0352VRA 

LM-2035LB/VB/MB 

LM-0355VRB/DUB/MGB/0354VRB/DUB/MGB 

LM-0355MVWB 

LM-035LRB/VRB/DUB/VVB/MGB/0352VRB 

LM-2035MUM 

l2.7Max, 
['"-----

LM-0355LRC/VRC/DUC/MGC/0354LRC/VRC/DUC/MGC 

LM-0355MLWC/0354MLWC 

(Unit: mm) 

'l. ~· 
11: 

~j 

~I = 

- -di] M 

N 

_ 1:1 



e 7 X 1 O Dot Matrix Displays 
Emitter \_Emitting cola Red Red Orange Yellow 

surface size Com in:\ 8nitting material GaAIAs GaAsP on GaP 
• (mm) man .,S: A p (nm) 660 650 610 585 

19.6X28 Anode LM-0701LB* 3 - - -
(ql2.4X7X10) Cathode - - - -

19.6X28 Anode -
(q\2.4X7X10) Cathode frLM-0701MUM* 3 (Green/Red Two-color light emission) 

Notes : 1. %3 Need a certain lead time for delivery. 
2. 1'i-Under development 

LM-0701LB LM-0701MUM 
19.6 

---1 

-~ 

ea X 8 Dot Matrix Displays 
Emitter surface size Dot size Specifications Emitting color Part No. 

Brightness red LM-2064LB * 3 
Single color f---G-re_e_n-+-L-M ___ 2_0_64_M_B_*_3 _______ ___, 

q\2.1mm Display only 20.32 x 20.32mm 
f-------+-----+------------__, 

Multi-color Red/Green/Orange frLM-2064MUM* 3 

naNm 

Green Basic 
GaP ordering 

Quantity Quantity 
Rank 

563 unit 
/package /bag 

- 200 200 200 0 

- 200 200 200 0 
200 200 200 0 
200 200 200 0 

0 : Semi-standard products 

(Unit: mm) 

-1 

··.·~ 

Duty ratio Basic o-dering un~ Quanttty/- Quantity /bag Rank 

100 100 100 0 
1/8 100 100 100 0 

100 100 100 0 
Notes : 1. rn3 Need a certain lead time tor delivery. 0 : Semi-standard 

2. J?Under development 

LM-2064LB/MB 

r 
__ 20_.3_2_Ma_'·-~ E::J_ 

e 16 X 16 Dot Matrix Displays 
Emitter surface size Dot size Specifications Emitting color 

Single color 
32X32mm q\1.6mm Display only 

Multi-color 

40X40mm q\2mm Display only 
Single color 

Multi-color 

Single color 

64X64mm ql3mm Display only 
Multi-color 

96X96mm q\5mm Display only 
Single-color 

Multi-color 

Notes : 1. *3 Need a certain lead time for delivery. 
2. i'rUnder development 

Brightness Red/Red 

Red/Green/Orange 

Red/Green 

Red/Green /Orange 

Orange 

Red/Green/Orange 

&1ghtrlessf'<d/Grwn/Orange 

Red/Green 

Red/Green/Orange 

(Unit: mm) 

LM-2064MUM 

20.32Max. 

~cs ~-:i 
nn~ n:JJ 
~ I P2.54X6= 15.24 

Part No. Duty ratio Basic ordering um Quanttty/- Quantity /bag Rank 

LM-1256LB/VB* 3 1/16 50 50 50 0 

frLM-1256MUM* 3 1/16 50 50 50 0 
LM-2256UB/MB* 3 1/16 40 40 40 0 
LM-2256MUB * 3 1/16 40 40 40 0 
LUM-25630100 1/16 9 9 9 0 
LUM-2563MU100 1/16 8 8 8 0 

LUM-2563ML 100 1/16 9 9 9 0 
LUM-2565M100/V100 (R71;; :$> 17) 1/8 40 40 40 0 
LUM-2565MV100 (R71;; 717) 1/16 40 40 40 0 

0 : Semi-standard products 

= a 
== 
i-
= ;;;;· 
= ;;.;-

""' en 

I 
Page 
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254 

Dot Matrix Displays (LM ·LUM) 

e 16 X 16 Dot Matrix Displays 

LM-1256LB/VB 

~~BIB 
,--j00~50000<~500oo'r---- J 1 .:::::,. jJ Pin 9 • I 

32 

00000000000000 -cr-t --,- -i ~- I--------, 

~~~~~~~~~~~~~~ Pm i~!~pqa--rr: 
88888888888888 .---- --t--r----+---+__J, __ ~ ;l 
00000000000000 ::! 1' j i Pin 16 ! ~ 
00000000000000 II • I 
00000000000000 ~ j I Pin 2i-.._-_.,_!i±FJf!.11 
88888888888888< x ' L. ~-oooooooooooQ~E ~ -$-- · ---~ 

Q(;!llilQl:lQ5Qlli:!lli~~~ ~~ 25 I I 

L-I l2J l1xP2~1tl_j C0.5 

1 mrnmrnmJ 24 1 

tl I L P2X 14=28 . 

LM-2256UB/MB 

40.64Max. 

~ 
1bc:)OOO:iooo~iooci 

~ ~ 00000000000000 ~ 
gggggggggggg~ N 

_2,_54,[L 

1 mrnmunn~ 
4 I P2.54X 14=35.56 

LUM-25630100 

64 

.----irommo>ommo>ommo~ 
00000000000000 

,.i_3.0 

gggggggggggggg Surface rJ reflective case 

88888888888888 (silk screened black) 
00000000000000 
00000000000000 
00000000000000 
00000000000000 
00000000000000 
00000000000000 
00000000000000 ~j 

888888888888~ ~ 

~ 

WM-2563ML 100 

00000000011~~~~ 888888888 00 9Jrlate of "'"'" ·~ 888888888 88 (silk screened black) 
0000000000 00 
00000000000000 
00000000000000 
00000000000000 
00000000000000 
00000000000000 
000000000000 ~j 

888888888° ~ 

~ 

LM-1256MUM 

§§§§§§§§§§§§§§ 
00000000000000 
00000000000000 
00000000000000 

mill 
0000000000000$ ~ 

l2J 

1 m ~ ~ ~ n~ ~ ~ ~ n13 
~ I -L P2X 14=28 . 

LM-2256MUB 

40.64Max. 

~ 
r-bc:o)(o)(o)(o}(o}(o:J<o:i<o:Y.o:Y.oooooooo()o;ci 

00000000000000 
00000000000000 
00000000000000 
00000000000000 
00000000000000 
00000000000000 
00000000000000 
00000000000000 
00000000000000 

§§§§§§§§§§§§~ __;] 
~~ 

1rn n n n ~ n ~ n~5l 
~5~ I 1 P2.54X 14=35.56 . 

LUM-2563MU100 

64 ,E·O 

00000000000000 gggggggggggggg Surfoce of refe±Ne case 

gggggggggggggg (silk screened black) 
00000000000000 
00000000000000 
00000000000000 
00000000000000 
00000000000000 
00000000000000 
00000000000000 ~j 

888888888888~ ~ 

~ 

WM-2565M100/V100 

96.0 13.4 10.6 

(Unit: mm) 

~ . 
ir 0.---- iT--rtrn 

~ i i i i i i i 
i i i i i i i 

1- ll-TTT-11 
~ i i i i i i i 

i i i i i i i 
Y_h---fiih 

J l P2.54X7 l .l 
P2.54X7 24.5124.5 P2.54X7 

w 



RD Nm 

(Unit: mm) 

LUM-2565MV100 

31.0 31.0 

-'-6.c~ </>5 13.4 10.7 
P2 5~1i~XJ0 1) 5 

t 
,--- nu u~u ~1 

H-cH-~ ~ . I . . o 

+ - -+- -+-:- f- +- '° . I . . M 

i 
~64-00.64 .H 1-H-I ~ :1 ~-+-~-0 

~ 
I N 

I 

6.0j l 
Black surface 

Dot Matrix Units CLUM) 

e 16 X 16 Dot Matrix Units 
Emitter surface size Dot size Specifications Emitting color Part No. Duty ratio BasK:orderilg unit (;Jantity/!"d<age Quantity /bag Rank 

Red LUM-2563MU300 (COB91 :1) 10 10 10 0 
64X64mm q\3mm 

Display with 
Multi-color Green LUM-2563MU301 (C7:--:191:1) 1/16 10 10 10 0 

driving circuit 
Orange LUM-2563MU302 (R7/:191:1) 10 10 10 0 

LUM-2565MU302 (R7 :--:191 :1) 1/16 20 20 20 0 

Red LUM-2565MU304 (R7 :--:191 :1) 1/16 20 20 20 © 

96X96mm q\Smm 
Display with 

Multi-color Green LUM-2565MU305 (C7/:191:1) 1/16 20 20 20 0 
driving circuit 

Orange LUM-2565MU306 (11--,<f;J-91 :1) 1/16 20 20 20 0 

1rLUM-2565ML302 (Jt--,'f;J-91:1) 1/8 20 20 20 0 
Single-color Brightness Red 1rLUM-2568L300 (R7 /:191 :1) 1/16 10 10 10 0 

Display with Red LUM-2568MU302 (R7 :--:191 :1) 1/16 10 10 10 0 
144X144mm q\8mm 

driving circuit Multi-color Green LUM-2568ML302 (11--,<f;J-917°) 1/16 10 10 10 0 
Orange LUM-2568ML303 (Jt--,<f;J-917') 1/8 10 10 10 0 

q\8mm Single-color Brightness Red 1rLUM-2568L350 (R7/:191:1) 1/16 8 8 8 0 

200mm x 200mm q\10mm 
Display with Red LUM-2568MU352 (R7/:191:1) 1/16 8 8 8 0 

driving circuit Multi-color Green 
q\8mm Ora'l9_e LUM-2568ML352 (li--,<i;J-917') 1/16 8 8 8 0 

Note : 1 . K 1:4 Under development © : Standard products O : Semi-standard products 

loot Matrix Unit! 

LUM 1 

Number of Dots Dot Diameter Emitting Color Additional 
256 16X16 2</> 2 L Brightness Red 660nm 100~ Display only 

512 16X32 3</> 3 v Red 650nm 200~ With Driver 

576 24X24 sq, 5 u Amber (Red) 635nm 300~ Controller 

8</> 8 M Green 563nm 

10</> A B Blue 470nm 

= s 

== :::a ::II 

~~ 

I 
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Dot Matrix Units 

e 16 X 16 Dot Matrix Units 

LUM-2563MU300 

64 ,13 0 v-=-
00000000000000 
00000000000000 
00000000000000 
00000000000000 
00000000000000 
00000000000000 
00000000000000 
00000000000000 
00000000000000 
00000000000000 
00000000000000 
00000000000000 gggggggggggggg 

LUM-2563MU302 

64.oti°" 3 

..--i~o~o'Qloo~o'Qloo~o;g;oo~o;g;oo~oK1 
00000000000000 
00000000000000 
00000000000000 
00000000000000 
00000000000000 
00000000000000 
00000000000000 
00000000000000 
00000000000000 
00000000000000 
00000000000000 

0 

.; 

,13.0 

L-1 

gggggggggggg8~ =i 
ll 

LUM-2565MU304 

96 0 ,15.0 

_[ 
p 
h 

HH 
H 

~ ~ ~L 2 

LUM-2565MU306 

96 0 v-

L-1 ~ 

4-M3 

CLUM) 

47 

LUM-2563MU301 

0 

w 

64.0 

..--i~~~~~K1 gggggggggggggg 
00000000000000 
00000000000000 
00000000000000 ooogoooooooooo gggogggggggggg 
00000000000000 
00000000000000 
00000000000000 
00000000000000 

,13.0 

L-1 

ggggggggggggg~ =i 
ll 

LUM-2565MU302 

LUM-2565MU305 

96.0 ,15.0 

..--i Fp 
,!=jh 
1!=1 
~ I Hr 
IH 

~ 
1!=1~ 

~ ~ 2 

LUM-2565ML302 

96 0 

~ 

(Unit: mm) 

47 

40.5 



LUM-2568L300 

144 0 ------v 

9.0 J ~- 50.0 

LUM-2568ML302 

9 o. l 

LUM-2568L350 

199.5 ¢ 11.0 r------- ------,;--

§ o~, 
8 0 0 N 

0 s 0 s§£~-~ I 

"-2LL 1 ~SJl.. 

LUM-2568ML352 

199 5 ¢8 0 

::rr = = ::rr m= = = = = 
= = = = 

= ill = = 4 

58.0 ---------, 
_ __4_~0 __ _, 

-·1, -- _.__+ -

3~2 J 
_ 108_.p_ 

4-M3 r--- 58 
.. s0.o ~ 

4-M3 

~-

58.0 

33.2 J 
108.0 

,-;;:01 

Ii 
ii 

0 

0 

~,__._+-~i-----------, 

-T--• 
I ·.1 J t- :1 J 

~---+---e 

I 

L_~ ---,-;:o~ ______ J 

I 
~--+---+---+-~ __ j 

~_,:;~ ___ _J 

LUM-2568MU302 

144 0 ¢8.0 r---- I 

r=i 

;i 
-

p 
~ Fl 

9tll s_o,_o_J 

LUM-2568ML303 

¢8.0 

~ 

-

90: l ~L 3,}j 

LUM-2568MU352 

RD Nm 

(Unit: mm) 

33.2 J 
108.0 

62.0 

59.0 

-! -----e 
·.1 

~ 

i 

---~- 0 gi 

:1 

~ 
198.0 

= s. 
:;;:: 
~ ;;;:· 

= = = "' 

I 
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Dot Matrix Units CLUM) 

e24x 24 Dot Matrix Units 
Emitter surface size Dot size Specifications Emitting color Part No. 

Display with 
Red LUM-5763MU302 (R Lamp type) 

96X96mm q13mm 
driving circuit 

Multi-color Green 

Orange '7LUM-5763MU301 (C Lamp type) 

Note : ~Under development 

LUM-5763MU302 LUM-5763MU301 

96.0 

258 

Duty ratio Basiccrdlringunlt 

20 
1/24 

20 

Qwntlty /pockage Quantity/bag Rank 

20 20 0 

20 20 0 

0 : Semi-standard products 

(Unit: mm) 

20 

11.5 4-M3 



e 16 X 32 Dot Matrix Units 
Emitter surface size Dot size Specifications 

40.7X81.3mm ¢2mm 

rIJ!!llt 64 X128mm .P3mm 

• 96 X192mm ¢5mm 

LUM-5122MU300 

LUM-5123MU301 

128 ,---

Display with 

driving circuit 

Display with 

driving circuit 

Display with 

driving circuit 

o\_3~ 

Emitting color 

Multi-color 

Multi-color 

Multi-color 

Red 
Green 
Orange 

Red 
Green 
Orange 

Red 
Green 
Orange 

Part No. 

LUM-5122MU300 (COB type) 

LUM-5123MU300 (C Lamp type) 

LUM-5123MU301 (R Lamp type) 

LUM-5125MU300 (R Lamp type) 

LUM-5123MU300 

__ 7_2 ____ _ 

LUM-5125MU300 

CN3 

192 r-----
I ,, I "' : m, 
I 

L L_ 

-4.L GJ 

RD Nm 

Duty ratio Basiccrd:Jirgrnlt a..ntfy/pad<age Quantity /bag Rank 

1/16 10 20 20 0 

10 10 10 0 
1/16 

0 10 10 10 

1/16 10 5 5 0 

0 : Semi-standard products 

(Unit: mm) 

= a 

I 
96 

¢5.0 
Page I 255 

~~ 
24.0 
11.5 
9.5 

0 

14.25 
24.0 

_ill_ w 
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Lamp House (LR) 

Can be used as backlight display function on audio and home appliances. 
Various sizes and custom options are available . 

Emitter surface size 
Part No. Emitting color Applicable lamp Emitting material 

(mm) 

LR-1140DC Orange SLV-31DC GaAsP on GaP 
5X13.5 

LR-1140MC Green SLV-31MC GaP 

LR·1150LT Red SLV-31LT GaAIAs 
LR·1150YC SLV-31YC GaAsP on GaP 

7X16 
LR-1150NYC 

Yellow 
SLV-31NYC 

LR-1150MC Green SLV-31MC 
GaP 

.lp Basic oolenng Quantity Quantity 
Rank 

(nm) unit /package /bag 

610 
400 400 400 0 

563 

660 
585 

500 250 250 0 
566 
563 

0 : Semi-standard products 

eProduct Designation 

LR- 11~ 0 @]@] 
---r= --,--____ ____, 
__!___ I 

Shape Type Emitting Color Lens Color 
L Brighthness Red 660nm R Red Colored Diffused 

v Red 650nm (Typ.) u Amber Colored Diffused 

u Amber 635nm y Yellow Colored Diffused 

D Yellow 610nm (Typ.) G Green Colored Diffused 

y Yellow 585nm (Typ.) w Milky White 

N Natural Green 566nm c Colored Clear 

M Green 563nm (Typ.) T Transparent Clear 

Single color : 1 L-r. Two colore : 2 Letters s Semi Colored Diffused 

L Semi Colored Clear 

(Unit: mm) 

LR-1140 LR-1150 

• 
[f--·-i-·-+ 

I 14 .S±0.2 IWhite diffuser attached 

'0.5 



ri'm 

Pixel (LUL) 
naNrn 

Assembled LED lamp incorporates several high intensity LEDs of different colors (red and green) . This arrangement provides 
wider viewing angle and clear visibility and eliminates parallax error. The LEDs are housed in a water tight case for outdoor use. 
To block the direct sunlight, the hood can extend up to 15 mm and rotate in steps of 30 dgrees. 
Assembled LED units incorporating these assembled LED lamps are also available. In these units assembled LED lamps 
are located in a form of matrix. 

Emitter surtace size (mm) Part No. Emitting color Emitting material .lp (nm) Basic oolering mtt Quanlfy/package Quantity /bag Rank 

Red GaAIAs 660 
.P30.5 LUL-3015MLC10 100 100 100 © 

Green GaP 563 

Red GaAIAs 660 
,P54.0 LUL-5050MLC10 60 60 60 © 

Green GaP 563 

Red GaAIAs 660 
080 ( q\18x16 Dot) LUL-C08018ML 1 50 50 50 © 

Green GaP 563 

©I : Standard products 

eProduct Designation B Lamp Viewing Angle2 8 (1/2) = ± 10" (Typ.) 

C Lamp Viewing Angle2 8 (1/2) = ±25' (Typ.) 

Viewing Angle 

LUL-

Dot Diameter Chip Counts Emitting Color Angle of Unit 
M Green 

L Bright Red 

LUL- C 

External Dimensions Dot Diameter Emitting Color Suffix 
M Green 

L Red 

(Unit : mm) 

LUL-3015 MLC10 LUL-5050 MLC10 

• 
25 

..... 
"' 3 = 

I 
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Pixel (LUL) 

(Unit: mm) 

LUL-C08018ML 1 

79 52 ----------

--11 
----- _J l 

L 

]_W---~~:111===~ 
_______ J 

40 

CI Entire circumference 

262 



LED Arrays CLE) 
RDNRI 

The light from the source is focused into high intensity through the lens and emitted into the target, e.g. the sensor. 

Effective 
Overall length Emitting color 

Basic 
Quantity Quantity 

Size reading width ordering Rank 
Min. (mm) 

(mm) 
Red Green unit 

/package /bag 

A3 307 326 LE-128A3V *3 LE-128A3M*3 25 25 25 0 
84 260 286 LE-112B4V * 3 LE-112B4M* 3 25 25 25 0 
A4 216 236 LE-1056V * 3 LE-1056M *3 30 30 30 0 

Note : * 3 Need a lead time for delivery . 0 : Semi-standard products 

eProduct Designation 

LE ODDO D 
I --S-

Shape Type Emitting Color 
4 or 5 Letters Type M Green 

V Red 

(Unit: mm) 

LE-128A3V /M 

I 
LE-112B4V /M 

LE-1056V/M 

236±0.5 

Effective lighting width 216 

263 
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Custom LED 

ROHM meets custom requirements using its full capabilities and technologies such as circuit design, PCB mounting and all 
in-house processing . 
This total system enables us to deliver products on time. 

Custom LED Development Flowchart 

Client order 
Contact/Development 

Period/Cost/Quantity 

Technology /System/Design Consultation 

• Electrical specifications 

•Process 

~-__, .. Engineering Sample Testing Customer Approval 

-1-: 
nn~ 

~··.·· .. ·· . ''• • 
11 ll I l Jl \\.Jt \ \ r ... 

-~~ 

L HHHllHHUUHllHHllH~HHHHU f ""' H1·f1 
-40 30 20 10 7 4 2 0 2 4 1 +10 dB 

R HHllHHHHHBHHHHHHHHHU - STEREO 

TRACKING ---=====i "" BILINGUAL 

Appearance Design/ 

Circuit Design 

Mass production 

Design Sample 

Delivery 

j ~w NL LO ST VF ON sK .,. ... M'S 1 

IMW 0/IJIJIJ -MTL 

I LW (;I I Cl D.O ~I ME 

I • • • • • • • • • • 
<------ - -- - ~ 

• life U OUP- DUP+. 

MO ,., ,.., ,.., ,, CALL 

LI 0. 0. 0 0 :ff]N" ____ ,,,,,,,,~~ 
Y'PYYY"f'YV \!f 1f'f'4'"¥Y 



RDNRI 

I 
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MEMO 
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Sensors 

Infrared Light Emitting Diodes (SIR· SIM· PLT ·SIC) -268 

Phototransistors (RPM • RPT) ------'271 

PIN Photodiodes (RPM) ~-------~'272 

~-----------~'272 Photo ICs (RPM) 

Photosensitive ICs (RPM) ~------~'273 

•Standard products • Semi-standard products • Custom 

To make it easier for the customer to select the type of product best 
suitable for applications, we offer Sensors in three types : 

(1) standard, (2) semi-standard, and (3) custom 

( 1 ) Standard products 

Standard products are available upon request. 

(2) Semi-standard products 

These products require a certain amount of time to fill an order_ 

Please consult us for delivery date : 

Photointerrupters (RPI • SIU) 
Phototransistors Output (Molded) ------------------- ----------- ------------------275 

Phototransistors Output (Type with case) ----------- 278 

Digital Output - -- -- - ---- 280 

Reflective Photosensors (Photo Reflectors) (RPR) --282 

•Product Designation 

ROHM Sensors are identified as follows : 

(Example) SIR-56SB 80F215 

Q) ~ 
Q)Type code 
Cl!Forming and selection specifications code 

(3) Custom 

Custom products are developed and manufactured to specifications 
prescribed by the customer_ 

These are special specification products, require more time to deliver 

than do semistandard products_ Please ask us for delivery date. 

ePlease note the following when placing an order. 

The amount of an order must be in multiples of the basic order unit. 

e1ntroductory remarks 

© : Standard products 

0 : Semi-standard products 
L;. : Custom 

I 
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Infrared Light Emitting Diodes (SIR · SIM · PL T · SIC) 

Versions include card remote control (SIR-320ST3) for custom application. 

~=~ Standard Characteristics Basic 
Package Part No. Feature ~ Po VF ;tp tr, ti 81/2 ordering Rank 

J..m& (mW) IF (mA) (V) IF (mA) (nm) (µs) (deg) unit 

SIR-320ST3 Best suitable for card remote controller 75 9 50 1.2 50 940 1 18 2,000 © 

3<P Resin SIR-33ST3 Small yet high output power 50 8 50 1.4 50 950 1 28 2,000 © 

SIR-381SB3 Small yet high output power 100 8 50 1.4 50 950 1 20 2,000 © 

SIR-481ST3 Best suitable for remote controller 100 9 50 1.4 100 940 1 25 1,000 © 
SIR-482ST3 Best suitable for remote controller 100 10 50 1.3 100 940 1 25 1,000 © 

5</J Resin SIR-56SB3 Best suitable for remote controller 100 8 50 1.38 100 950 1 23 1,000 © 

SIR-563SB3 High power remote controller 100 11 50 1.34 50 940 1 23 1,000 © 
SIR-567ST3 GaAIAs high output type 75 10 50 1.6 50 880 0.5 16 1,000 © 

SIM-192ST Mold type general purpose 50 lo= 1.2mA Min. 20 1.15 20 950 1 - 2,000 0 
Side view resin SlM-20SB Mold type general purpose 50 6.5 50 1.25 50 950 1 15 2,000 © 

SIM-22ST Mold type general purpose 50 0.48Min. 10 1.25 50 950 1 30 2,000 © 

Bidirectional PLT-462T3 For 1ape end 50 IL= 1.0mA Min. 20 1.2 50 950 1 - 1,000 © 
lens resin PLT-463SB For tape end 50 IL= 1.0mA Min. 20 1.2 50 950 1 - 1,000 © 

T0-18 Stem SIC-58SL High reliability 100 7 100 1.3 100 950 1 11 1,000 0 
iQJ : Standard products O : Semi-standard products 

eProduct Designation 

s ITTA ---
:::::r-" s 

SIR Lens type infrared LED 

SIM Molded infrared LED 

SIC High rel. infrared LED 

PLT Bidirectional infrared LED 

(Unit: mm) 

SIR-320ST3 SIR-33ST3 

-HJ[ I 
I 
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51R-381583 

51R-4825T3 

51R-5675T3 

-EB-
¢3.4~g:~ 
r---1 

R 1.5 t/>3.1 ±0.2 

5.4±0.3 

rr:;', , 

Iii~ 
I ~i 1 

:!d. ~1' I I +1 
. I ~ 
I . N ' 

~~- '-__c~THOOE 

00.5 

51R-4815T3 

51R-56583 • 563583 

51M-1925T 

5.4±0.3 

<14.8±0.2 

o.5 I 

5.5±0.3 

<;65.0±0.2 

4.0±0.1 
,------, <12. 0 

::; 
+I 

RD Nm 

(Unit: mm) 

I 

3.2±0.1 

~ 
0.7 

0.25 
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Infrared Light Emitting Diodes (SIR · SIM · PL T · SIC) 

SIM-20SB 

PLT-462T3 

SIC-58SL 

I I 
I I 

o.45 I i 

I 

CATHODE I 

I 

~1J 

© 
i 

¢1.85 

CATHODE 

5.4±0.1 

I 

~L 

3.15±0.1 

11 

SIM-22ST 

0.4 

PLT-463SB 

1.45±0.I 

0.50 

4.7±0. I 

8" v c 0.25 

~ 

0.5±0.I 

0.6±0.15 

B"' 

28 

1(2.0) 

~~TH~DE_ 

(Unit: mm) 



Phototransistors (RPM· APT) 

ROHM phototransistors are highly reliable, have high power and are used in precision equipment. 
Available in side and top view packages. 

Absolute maximum ratings Standard Characteristics 

Package Part No. Feature Visible 
Vern Pc Max. lcrnMa~ le .lp ray cut 
(V) (mW) (µA) VcE (V) (mA) (nm) 

RPM-191PB Visible ray cut 0 32 100 0.5 11 2.0 Min. 800 

Side view resin RPM-20PB Visible ray cut 0 32 100 0.5 10 0.5 Min. 800 

RPM-22PB Visible ray cut 0 30 100 0.5 10 0.48Min. 800 

RPT-38PT3 Clear type 32 150 0.5 10 2.0 Min. 800 
3</J Resin 

0 RPT-38PB3 Visible ray cut 32 150 0.5 10 2.0 Min. 800 

RD Nm 

Basic 

tr. If 81/2 ordering Rank 
(µs) (deg) unit 

10 - 2,000 0 
10 14 2,000 © 

10 32 2,000 © 
10 36 2,000 © 
10 36 2,000 © 

© : Standard products 0 : Semi-standard products 

eProduct Designation 

RPM-191PB 

RPM-22PB 

RPM 

RPT 

= 

Molded package receiver 

Lensed receiver 

4.0±0.1 
1--1 •2.o 

I 

i }'~-

_EMITTER_ ~2"5'J 

p 

D 

RPM-20PB 

0.25 

RPT-38PT3 • RPT-38PB3 

RPT-38PT3 

RPT-38PB3 

EMITTER 

4.3±0.I ¢1.85 
r-1 

I 

I 1 
0.45 I I J I 

I 

-4-
¢3.4~~:~ 
r------1 

R 1.5 ifi3.I ±0.2 

0.5 

+I 

(Unit: mm) 

3.15±0.1 

r1 

0.4 

a 
;;; 
;; 
Cl. 

!::: 
a:::ll 
:=!; 

..... .,,, 
3 = = a 
~ 5· 

CCI 
::I 

5! ~-= ~ Cl. 
CD en 

I 
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PIN Photodiodes (RPM) 

ROHM photodiodes are PIN diode chips, featuring fast and linear response. 

Absolute maximum ratings Standard Characteristics 

Package Part No. Feature 
Visible 
ray cut VR Pd lo Max. lsc A.p 

(V) (mW) (nA)~ (nA) ~ (nm) 

Side view resin RPM-3018 Visible ray cut 860nm> 32 150 10 I 10 520 l 20 1000 

eProduct 

RPM Molded package receiver j;tiolored 

(Unit: mm) 

RPM-301B 

(
12. 54) CATHODE 
~ 

Photo ICs (RPM) 

ROHM photo ICs can be driven at low voltage and thus best suitable for small, high resolution sets. 

Absolute maximum ratings 

Package Part No. Feature Vee lo Pd 
(V) (mA) (mW) 

Side view resin RPM-20CT Photo IC type 17 20 250 

eProduct Designation 

R~M-[!)@] 
RPM Molded package receiver c 

RPM-20CT 

4.3±0.2 

i_~I 

I ' [1:°J 

Standard Characteristics 

VoL EeLH 
(V) (µW/cm 2) 

0.14 23 

@] 
Pelc 1 

(Unit : mm) 

(I) GNO 
(2) Vo 
(3) Vee 

TpLH TpLH 
(µs) (ns) 

1.6 700 

[!] 
~ear 

tr, ti 
(ns) 

100 

Basic 

81/2 ordering Rank 
(deg) unit 

40 1,000 © 
© : Standard products 

Basic 
Output mode ordering Rank 

unit 

Dark ON 2,000 © 
©> : Standard products 



Photosensitive ICs CRPM) 
naNrn 

Small size single-chip IC with lightweight, molded package to detect light from a remote source. 

Package Part No. Feature 

RPM-600 Photosensitive 
Side view resin 

RPM-670 Photosensitive 

eProduct Qesignation 

I 600 type 

RPM Molded package receiver 

I 610 type 

RPM Molded package receiver 

RPM-600CBR-L 

(I) Rout 
(2) GND 
(3) Vee 

(I) (2)(3) 

I Cs 

I Cs 

Absolute maximum ratings 

Vee VoL 
(V) (V) 

6.3 0.5Max. 

6.3 0.5Max. 

30 30.3KHz 

33 32.BKHz 

36 36KHz 

37 36.7KHz 

38 38KHz 

40 40KHz 

57 56.9KHz 

-
~ C IPSo 1cll B ~olored I 
'- 1 30.3KHz 

2 32.8KHz 

4 36KHz 

5 36.7KHz 

6 38KHz 

8 40KHz 

9 56.9KHz 

RPM-600CBR-S 

Standard Characteristics Basic 

ES 880% 880% ordering Rank 
(Upp/m) Horizontal Vertical unit 

400Min. 33 14 1,000 rg 

400Min. 42 37 1,000 rg 

© : Standard products 

(I) Rout 
(2) GND 

(3) Vee 

s Straight type 

L Forming type 

H With holder 

S Straight type 

L Forming type 

H With holder 

2.54 2.54 

(Unit: mm) 

..... z 

I 
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Photosensitive ICs 

RPM-670CBR-L 

(I) Rout 
(2) GND 
(3) Vee 

:,.1, ,: 
2~ 

RPM-670CBR-S 

20Min, 

(I) Rout 
(2) GND 
(3) Vee 

: o.lo ,) 
~ 

(Unit: mm) 

4.8 

-~ 

I~ 

0.4 



Photointerruoters (RPI ·SIU) 
ftDHrn 

ROHM photointerrupter series is a high reliability , high resolution product packaged as standard molded product. 

eProcluct Designation 

RPI Photointerrupters 

SIU Photointerrupters with actuater 

ePhototransistors Output (Molded type) 

Package Part No. feature 

RPl-243 2mm gap 

RPl-244 Long lead 

RPl-352 3mm gap 

RPl-441 (RPl-442) 3mm gap 

RPl-131 Easy-mount 

RPl-131A Easy-mount 

Molded in RPl-1318 Easy-mount 

one small package RPl-131C Easy-mount 

RPl-1310 Easy-mount 

RPl-131E Easy-mount 

RPl-141 Easy-mount 

RPl-141C Easy-mount 

RPl-141G Easy-mount 

RPl-141F Easy-mount 

RPl-121 Ultraminiature 

Molded in one 
ultraminiature 

RPl-122 With mounting lib 

package RPl-123 High resolution (0.2mm slit) 

RPl-221 Wide gap (2mm) 

RPl-5100 
With Actuater 

Molded in one small package 

RPl-5200 Molded in one small package 

RPl-243 

co.s 

(r-!-=r 
(I) - · - (4) 

Absolute maximum ratings 

IF VcEO 
(mA) (V) 

50 30 

50 30 

50 30 

50 30 

50 30 

50 30 

50 30 

50 30 

50 30 

50 30 

50 30 

50 30 

50 30 

50 30 

50 30 

50 30 

50 30 

50 30 

50 30 

50 30 

(I) Anode 
(2) Collector 
(3) Emitter 
(4) Cathode 

Groove Slit width 

_l~:J_ (mm) 

2.0 0.4 

2.0 0.4 

3.0 0.4 

4.0 0.5 

1.2 0.4 

1.2 0.4 

1.2 0.4 

1.2 0.4 

1.2 0.4 

1.2 0.4 

1.2 0.4 

1.2 0.4 

1.2 0.4 

1.2 0.4 

1.0 0.4 

0.8 0.25 

1.0 0.2 

2.0 0.4 

With Actuater 

With Actuater 

RPl-244 

Standard Characteristics Basic 

le lcEO Max. tr, tf ordering Rank 
(mA) VcE (V) IF (mA) (µA) (µs) unit 

2 5 20 0.5 10 2,000 © 
0.5Min. 5 20 0.5 10 2,000 © 

1 5 20 0.5 10 2,000 © 
1 5 20 0.5 10 2,000 © 

0.7Min. 5 20 0.5 10 2,000 © 
0.07Min. 0.6 1.3 0.5 10 2,000 0 
0.6Min. 5 9 0.5 10 2,000 0 

0.065Min. 5 1.5 0.5 10 2,000 0 
2Min. 4.5 20 0.5 10 2,000 0 

0.7Min. 5 20 0.5 10 2,000 0 
0.03Min. 5 1.5 0.5 10 2,000 © 
0.065Min. 5 1.5 0.5 10 2,000 0 
0.14Min. 5 1.5 0.5 10 2,000 0 
0.03Min. 5 1.5 0.5 10 2,000 0 
0.7Min. 5 20 0.5 10 2,000 0 

0.18Min. 0.7 3 0.5 10 2,000 0 
0.2 5 20 0.5 10 2,000 0 
0.2 5 20 0.5 10 2,000 0 

0.2Min. 5 20 0.5 10 1,000 0 
0.2Min. 5 20 0.5 10 1,000 0 

.. © : Standard products 0 : Semi-standard products 

(2)0"(3) 

(I) o o (4) 

(Unit: mm) 

4.2 Cl r -1 

J 
I w 
(I) Cathode 
(2) Anode 
(3) Collector 
(4) Emitter 

I 

275 



276 

Photo i nterru oters CRPI ·SIU) 

ePhototransistors Output (Molded type) 

RPl-352 

3.2 

(2) (3) 

qjl.4~g. I 

(1) 

RPl-131 /131A/131B/131C/131 D/131 E 

RPl-121 

(2.5) ,,____. 

(3) (4) 

m 
(2) (1) 

3.6 

11 
~coo 

E 

2 
1.0 -WO 

f,0.8~ 

~ 
::;~---

I I 
(2.65) 

~ 

6.4±0.2 

3.0±0.2 
r 1 

(I) Anode 
(2) Collector 
(3) Emitter 
(4) Cathode 

(I) Cathode 
(2) Anode 
(3) Collector 
(4) Emitter 

A-A'Cross Section 

0.4 2-CO. 7 

, .•. "~ . 

2-R0.3 I B=fr 
I I 
(2.0) 

2 3 

M 
I 4 

(I) Cathode 
(2) Anode 
(3) Collector 
(4) Emitter 

RPl-441 (RPl-442) 

RPl-141 /141C/141G/141E 

RPl-122 

8.0±0.5 

I 4.0±0.51 

3.25±0.1 (3) 

(2)tp'.'. ~I 
I 
I 

(I) (4) 

C0.5 

'J 
(2) 1(3) 

-C]J 
(I) (4) 

0.4±0.1 

(Unit: mm) 

A-A'Cross Section 

(I) Anode 
(2) Cathode 
(3) Collector 
(4) Emitter 

Light beam 

"iJ' 0.2 

(3.2) 

(I) Anode 
(2) Collector 
(3) Emitter 
(4) Cathode 

Remaining gate 0.3Max. (After 0.Skg compressed) 

0.1 

~ 
~ 

(I) Cathode 
(2) Anode 
(3) Collector 
(4) Emitter 

8-8' 0 25+ 0.05 

11~ 

n 
A-0A~' 0.4 +C~ ;

5 

~ ~ 

o.5 · I 
' '4jl_._~ 

L(2lJ 
2 3 

~ 



RPl-123 RPl-221 

30_j 

2 3 

D (I) Cathode M 0 
(2) Anode 
(3) Collector 
(4) Emitter 

RPl-5100 RPl-5200 

2 3 

(2)0 
(I) Cathode ~ ": (2) Anode (l)a 

- (3) Collector 4 

(4) Emitter 

4.9±0.3 

I 2r3_±_"'Tl 

~cum-
2.0 

A 

ftDNm 

(Unit: mm) 

~r;r:~-~ 
I ~~-R-~-· .. !.~ 

·' 

1

, 2-RD.3 

~j 0.2 

0.2 

c(I) 
D (2) 

0.35' 

I 

~J 

(3) 
(4) 

""]J] 
. -

lj 
2 3 

Cathode 
Anode 
Collector 
Emitter 

M 

2 3 

(I) Cathode ~ (2) Anode 
(3) Collector 4 

(4) Emitter 

I 
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Photointerruoters (RPI ·SIU) 

ePhototransistors Output (Type with case) 

Package Part No. Feature 

RPl-38 General purpose 

RPl-261 With positioning set 

RPl-371 With rear lid 
PCB direct 

RPl-373R With tapped hole in side 
mount type 

RPl-374 With tapped hole 

RPl-572 With positioning set 

RPl-581 With tapped hole 

With actuator SIU-5000 With actuator and leads 

RPl-38 

(10.0) 
1-~--: 

(2)~(3)1" 
(1)~(4)__j§ 

RPl-371 

11 l~[ I~ 
_ _l.3.c6. __ J 

C I 5.1 3.4 

:---jl 

Absolute maximum ratings 

IF VcEO 
(mA) (V) 

50 30 

50 30 

50 30 

50 30 

50 30 

50 30 

50 30 

50 30 

0.7±0.1 

1r 
C0.8 

lJ 
(2.54) 

(I) Anode 
(2) Cathode 
(3) Collector 
(4) Emitter 

0.5 

(I) Anode 
(2) Cathode 
(3) Collector 
(4) Emitter 

Groove Slit width 

l'~%1 (mm) 

3 0.7 

2.5 0.5 

3.4 0.5 

3.2 0.5 

3 0.5 

5 0.5 

5 0.5 

With Actuater 

RPl-261 

RPl-373R 

Standard Characteristics Basic 
le lcEO Max. tr, ti ordering Rank 

(mA) VcE (V) IF (mA) (µA) (µs) unit 

7 5 20 0.5 10 200 © 

1Min. 5 20 0.5 10 200 © 

1Min. 10 20 0.5 10 200 0 
4 5 20 0.5 10 200 © 

1Min. 5 20 0.5 10 200 © 

0.8Min. 5 20 0.5 10 200 © 

0.8Min. 5 20 0.5 10 200 © 

0.5Min. 5 20 0.5 10 200 © 
©I : Standard products 0 : Semi-standard products 

~:~ftii A 
(1) (4) 

12.2±0.2 

r---~ 
I~ -

'~~ 

LJ 
(2)~ 

~~ 

(Unit: mm) 

0.5 c 0.8 
r-/-

6.0 

(I) Anode 
(2) Cathode 
(3) Collector 
(4) Emitter 

2-R3 
n 

(I) Anode 
(2) Cathode 
(3) Collector 
(4) Emitter 



RPl-374 

RPl-581 

2-c1 .s 

6 

n E r S 1 C 0 _8 

o[:j----~. _____ Ji!_ r: ~ __ :_1 ; ~ :: 
~ ---=-!~~-4 -- - ~=~§ 

I I 

b! 
(2) (3) 

I~ 11ii·~ 

lilTiil 
~- 14 j ! I ,~3 2 

~-"-'i 
l _20 ___ J 

5 

~~ 
(2) (3) 

(~~ 

4_: 

(I) Anode 
(2) Cathode 
(3) Collector 
(4) Emitter 

1¥, _co_.:8_ 

I 

(2_:5•>J l 

(I) Anode 
(2) Cathode 
(3) Collector 
(4) Emitter 

RPl-572 

SIU-5000 

ITIJJ 
L ,,_J 

~:}~-~-0.1 6.6+0 I 

(2) 11 l 1~i-'-

Pin No 

~~J 
'" 
2-~0.7 

naNm 

(Unit : mm) 

6 

ro~~ C0.8 

W
IT-,~ 

I 

~~ 

(_254)J l. 

(I) Anode 
(2) Cathode 
(3) Collector 
(4) Emitter 

..... 
~ 

-~-r 

_AVvG#28 
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Photo interrupters 

eoigital Output 

Package 

PCB direct 
mounted type 

~i:~~lu~~ 
With connector 

RPl-1373 

Part No. Feature 

RPl-1373 With tapped hole in side 

RPl-1374 With tapped hole 

RPl-1380 General purpose 

RPl-1572 With positioning set 

RPl-1581 With tapped hole 

RPl-1133 Mini molded 

RPl-811M2 Easy mounting 

RPl-512 Easy mounting 

12.2 

~ 
~H!IH~ 

3.2 
M 

Light beam 

][ 

(RPI· SIU) 

Absolute maximum ratings 

IF Vee lo Groove 

(mA) (V) (mA) 1~~.1 
50 17 20 3.2 

50 17 20 3 

50 17 20 3 

50 17 20 5 

50 17 20 5 

50 7 10 1.0 

- 9 20 8 

- 7 20 5 

RPl-1374 

2-RJ 

(3) 

(4) 

(5) 

(I) Anode 
(2) Cathode 
(3) Vee 
(4) Vo 
(5) GND 

Standard Characteristics Basic 
Slit width 

(mm) 

0.5 

0.5 

0.7 

0.5 

0.5 

0.3 

0.8 

0.5 

VF Va._ IFL.H ~tput mode ordering Rank 
(V) (V) (mA) unit 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

-

1.1 

0.14 1.0 Dark ON 200 0 
0.14 1.0 Dark ON 200 0 
0.14 1.0 Dark ON 200 0 
0.14 2.0 Dark ON 200 0 
0.14 2.0 Dark ON 200 0 

0.35Max. 1.5 Dark OFF 2,000 0 
0.4 Max. - Dark ON 150 0 
0.4 Max. - Dark ON 200 0 

O : Semi-standard products 

(2) (4) (3) 

~ 
(I) Anode 
(2) Cathode 
(3) Vee 
(4) Vo 
(5) GND 

(I) 

(2) 

(I) 

2-ef>0.7 

2-CI .5 

(Unit: mm) 

(3) 

(4) 

~-+---+-+0(5) 

(I) Anode 
(2) Cathode 
(3) Vee 
(4) Vo 
(5) GND 

(3) 

(4) 

(5) 



RPl-1581 

RPl-811M2 

~ 
.ll 5 

e_ i:-_-j ![~n --~1~; 
! ~~4 ! 5-0.45 

I JTI_ (1.211 11.271_ 

[(_!_~ ~ 

(2) (4) (3) 

~(2) 

~ 
(1) 

(3) 

(4) 

L__. __ ......,1-c (5) 

(I) Anode 
(2) Cathode 
(3) Vee 
(4) Vo 
(5) GND 

(I) Vee 
(2) Vo 
(3) GND 

RPl-1133 

RPl-512 

4.0 C0.8 

(2) 1 (I) 

-EE- (2) 

(3) (l) (5) (I) 

Conector 
HIROSE DF3-3P-2DSA 

~ 

0.9 17.4 

ftDNRI 

(Unit: mm) 

(5) 

(4) 

~-----t-o(3) 

(I) Anode 
(2) Cathode 
(3) Vee 
(4) Vo 
(5) GND 

(I) Vee 
(2) Vo 
(3) GND 
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Reflective Photosensors<Photo Reflectors> (APR) 

ROHM photo reflector has sensing distance from 3.5-5mm, the longest among similar products. Connector type is also 

available. 

ePhototransistors Output 
Absolute maximum ratings Standard Characteristics Basic 

Package Part No. Feature IF Vern Detectiond le lcrn Max. tr, ti VcE (sat) ordering istance 
(mA) (V) (mm) (µA) VcE (V) IF (mA) (µA) (µs) (V) unit 

RPR-359F Detection distance 3.5mm 50 30 3.5 500 5 20 0.5 10 0.1 200 
Type with case 

RPR-363A Detection distance 5mm 50 30 5.0 100Min. 5 20 0.5 10 0.1 200 

RPR-360FSC With tapped hole 50 30 3.5 500 5 20 0.5 10 0.1 200 

With connector RPR-361FS With tapped hole 50 30 3.5 550 5 20 0.5 10 0.1 200 

RPR-362FS With tapped hole 50 30 3.5 550 5 20 0.5 10 0.1 200 

Rank 

© 

© 

0 

0 

0 
@ : Standard products 0 : Semi-standard products 

eProduct Designation 

RPR-359F 

RPR-360FSC 

RPR Photo Reflector 

Conector 
MOLEX 5045-04A ---·-----------·----

(I) Cathode 
(2) Anode 
(3) Emitter 
( 4) Collector 

.------------~' r NT ' 

~L ... I N ll ' 4 + d~-~ 0 I 

13±0.1 I 8 should fall in a range which 
[;tl will pose no insertion problem 

~ 
(I) Cathode 
(2) Anode 
(3) Emitter 
( 4) Collector 

RPR-363A 

RPR-361FS 

25.4±0.2 

CJ 
FH~A_ECf$t 

(Unit: mm) 

(I) Cathode 
(2) Anode 
(3) Collector 
(4) Emitter 

(I) Cathode 
(2) Anode 
(3) Emitter 
(4) Collector 



RPR-362FS 

(Unit: mm) 

r '~9:±0~22 1 
11 i;ii-1-1 /=-HLtDJ 

~J~l 
·11-
w 1 

JI_-_-_~: D 
LQJ~l~ 

L_l3_±~.zj ~ /conector 
-- ;t! l ___ f\A_OL~-~--?~~--0~~ 

R 
~ 

(I) Cathode 
(2) Anode 
(3) Emitter 
( 4) Collector 

RD Nm 

I 
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Laser 

Laser Diodes------------286 

Application and Types of Lasers - - -----.------------------------------286 

Product Designation - ---286 

For Compact Disc Players - -------- 287 

For Video Disc Players-------- - ------ -------------287 

For Sensors and General Measurements ------------------- ------------ 287 

For Laser Beam Printers - ------------- -287 

For Optical Link - ---- 288 

For Optical Disc Drives -- - --- 288 

IStandard products ·Semi-standard products ·Custom 

To make it easier for the customer to select the type of product best suitable 

for the application, we offer three types of laser diode: 

(1) standard, (2) semi-standard, and (3) Custom. 

( 1) Standard products 

Standard products are available upon request . 

(2) Semi-standard products 
These products require a certain amount of time 

to fill an order. Please consult us for delivery date: 

Diodes 

•Ordering Information 

ROHM laser diodes are identified as follows: 

(Example) CD~® indicate the type name of standard products. 

RLD-78 M A - * 
CD® ® ® ® 
CD Type name 
® Wavelength 

@ Supply voltage classification code 

® Application code (Alphanumeric) 

@ Special specifications code 

(3) Custom 
Custom products are developed and manufactured for specifications pre­

scribed by the customer. These special specification products require 

more time to deliver than semistandard products. Please inquire of us 

about the delivery. 

ePlease note the following when placing an order. 

The amount of an order must be in multiplies of the basic order unit. 

•introductory remarks 

© : Standard products 

I 

0 : Semi-standard products 

D. : Custom 285 
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Laser Diodes 

RLD-series laser diodes developed and manufactured by 
ROHM have a striking feature: a very small optical and e­

lectrical characteristic dispersion, which has been reduced to 
a third that of conventional equivalents, as illustrated on the 
right. This has made it possible for ROHM to constantly 
supply best lasers for various applications in large quantities. 

The RLD laser diodes are the products of ROHM's state-of­
the-art laser technology, molecular beam epitaxial (MBE) 
method, which provides very precise controllability, and an 

ideally structured SAM laser developed by ROHM. 
eApplications and Types of Lasers 

Applications RLD-78 Series 

General CD players RLD-78MA/PA 

Battery-powered portable CD players RLD-78MA3/PA3 

Compact Disc Battery-powered small portable CD players RLD-78MA4/PA4 

RLD-78MAT1 /PAT1 
Car CD players 

RLD-78MAT2/PAT2 

Video Disk VD and LO players RLD-78MV/PV 

General Applications Sensors and bar code readers.etc. RLD-78MC/PC 

LBPs RLD-78MP/PP/NP 
LBP 

High-speed LBPs RLD-78MP10/PP10/NP10 

Opitacal Oioc memory and high·speed LBPs RLD-78M20/P20/N20 

RLD-78M21/P21 /N21 
Optical Disc Optical Disc, 

RLD-78M30/P30/N30 
Sensors, etc. 

RLD-78M35/P35/N35 

RLD-78MF/PF 
Optical link Optical link 

RLD-78MIT /PIT 

(Unit: mm) 

90' ±t Equivalent 
0.4±0.1 

(3) 

Conventional A ROHM RLD-78 se.ries 

10' 15' 20' 250 011-

RLD-83 Series RLD-85 Series 

- -
- -
- -
- -
- -
- -
- -
- -
- -

RLD-83M30/P30/N30 -
RLD-83M31/P31/N31 -
RLD-83M40/P40/N40 -

- -
RLD-83MF/PF RLD-85MC/PC 

- -

Integrated Circuits 

(3) (3) 

§r 
:i 'j' 
Ml ~ 

LDnPD LDnPD LDnPD "'1 ~ ... 
Cover~:: __ (I) (2) (I) (2) (I) (2) 

Fig. I Type M Fig.2 Type P Fig.3 Type N 

All the ROHM lasers are available in the highly-precise small package depicted above. 

eProduct Designation Special specification 

I 

~-D 
Type Wavelength Drive source polarity Applications(alphanumeric, h~h output type: max.optical output) 

78 780nm M Type M (Fig.1) A For CD 

83 830nm p Type P (Fig.2) v For VD 

85 850nm N Type N (Fig.3) c For Sensors and General 
Measurement 

p For LBP 

P10 High-speed LBPs 



naNm 

eFor Compact Disc Players 
Noise problem is eliminated by optimizing design characteristics. Noise from two of the three feedback beams is eliminated through our 

laser geometry. RLD 78MA4/PA4 series requires lower power compared to any other laser diodes on the market, and will support 

demanding system design. RLD78MAT1/PAT1/MAT2/PAT2 is suitable when high reliablilty is required. 

Wavelength Absolute maximum ratings (Tc"25'C) Optical/ electrical characteristics (Tc 0 25'C) Package/ 

Part No. Application Ap Po VR Topr MAX. VF ITH lop Im (j J_ 0// S/N Min. Equivalent Basic order Rank 
Integrated unit (pcs.) 

(nm) (mW) (V) rel (V) (mA) (mA) (mA) (deg) (deg) (dB) Circuit 

RLD-78MA GeneralCD 785 5 2 60 1.9 35 45 0.2 37 11 60 Fig.1 500 © 
RL[).78PA playera. 785 5 2 60 1.9 35 45 0.2 37 11 60 Fig.2 500 © 
RLD-78MA3 Balte~·powered 785 4 2 60 1.9 30 

portableCD 
40 0.2 37 11 60 Fig.1 500 © 

RLD-78PA3 playera. 785 4 2 60 1.9 30 40 0.2 37 11 60 Fig.2 500 © 

RLD-78MA4 Batte~·powered 785 4 2 60 1.9 25 35 0.2 37 11 60 Fig.1 500 © 
smallporlableCD 

RLD-78PA4 ~ayera. 785 4 2 60 1.9 25 35 0.2 37 11 60 Fig.2 500 © 
RLD-78MAT1 785 5 2 80 1.9 35 45 0.2 37 11 60 Fig.1 500 © 

r------j 
RL0-78PAT1 Caal 785 5 2 80 1.9 35 45 0.2 37 11 60 Fig.2 500 © 

RL0-78MAT2 playera. 785 5 2 80 1.9 35 45 0.2 37 11 60 Fig.1 500 © 
RLD-78PAT2 785 5 2 80 1.9 35 45 0.2 37 11 60 Fig.2 500 0 

Note : 1.Unless otherwise specified ,the electrical and optical characteristics are typical values. © . Standard products 0 . Semi-standard products 

eFor Video Disc Players 
Consistency of low noise, low astigmatism and stable production can be realized by selfpulsations. S/N is typically 

100 dB. Astigmatism is typically 5 µ m which enables to solve crosstalk problem. 

Wavelength Absolute maximum ratings (Tc"25'C) Optical/ electrical characteristics (Tc 0 25'C ,Po0 3mW) Package/ 

Part No. Application ,lp Po VR Topr MAX VF ITH lop Im (jj_ 0// S/N Min. 
Equivalent Basic order 

(nm) 
Integrated unit (pcs.) 

(mW) (V) re> (V) (mA) (mA) (mA) (deg) (deg) (dB) Circuit 

RL[).78MV VD and LD 785 5 2 60 1.9 45 55 0.2 37 11 85 Fig.1 500 

RLD-78PV players. 785 5 2 60 1.9 45 55 0.2 37 11 85 Fig.2 500 

Note : 1.Unless otherwise specified ,the electrical and optical and characteristics are typical values. ii;:!) : Standard products U : Semi-standard 

eFor Sensors and General Measurements 
RLD-78MC/PC are the best choice when high coherency is required for sensing and measurement at 780 nm. 
ROHM's mass production technology established for CD is flexible enough to meet any volume. 

Wavelength Absolute maximum ratings (k25'C) Optical/ electrical characteristics (Tc 0 25'C ,Po 0 3mW) Package/ 

Part No. Application Ap Po VR Topr MAX VF ITH lop Im (j J_ 0// S/N Min. Equivalent Basic order 

(nm) 
Integrated untt (pcs.) 

(mW) (V) cc) (V) (mA) (mA) (mA) (deg) (deg) (dB) Circuit 

RLD-78MC Sensors, 785 5 2 60 1.9 35 45 0.2 37 11 - Fig.1 500 
barcode 

RL[).78PC readers,etc. 785 5 2 60 1.9 35 45 0.2 37 11 - Fig.2 500 

Rank 

© 

0 
products 

Rank 

© 

© 
Note : 1.Unless otherwise specified ,the electrical and optical characteristics are typical values. © . Standard products 

eFor Laser Beam Printers 
Low droop can be achieved with small-package laser, </15.6, thanks to design technology unique to ROHM. 

The laser can be used for LBP applications. Low droop characteristic , typ 5%, will improve printing quality. 

RLD-78, MP10/PP10/NP10 are specially designed to have high power (Po, max. 10 mW) for high speed printing. 

~avelength Absolute maximum ratings (Tc"25'C) Optical/ electrical characteristics (Tc=25'C ,Po 0 3mW) 
Condition Package/ 

Part No. Application .lp Po VR Topr MAX. VF lrH lop Im e 1- 0// Droop Po 
Equivalent Basic order 

(mW) 
Integrated unit (pcs.) 

(nm) (mW) (V) rel (V) (mA) (mA) (mA) (deg) (deg) (%) Circuit 

RL[).78MP 785 5 2 60 1.9 25 45 0.55 30 11 5 3 Fig.1 500 

RL[).78PP LBP 785 5 2 60 1.9 25 45 0.55 30 11 5 3 Fig.2 500 

RL[).78NP 785 5 2 60 1.9 25 45 0.55 30 11 5 3 Fig.3 500 

RLD-7BMP10 785 10 2 60 1.9 25 45 0.4 30 11 5 6 Fig.1 500 

RLD-78PP10 High-speed 785 10 2 60 1.9 25 45 0.4 30 11 5 6 Fig.2 500 
LBPs. 

RLD-78NP10 785 10 2 60 1.9 25 45 0.4 30 11 5 6 Fig.3 500 

Rank 

© 

© 

0 

0 

0 

0 
Note : 1.Unless otherwise specified , the electrical and optical characteristics are typical values. © : Standard products 0 : Semi-standard products 

I 
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Laser Diodes 

rllm 

eFor Optical Link 
RLD-85MC/PC oscillate at a wave length which matches the sensitivity of silicone photo diode: the most suitable laser for 
FDDI. RLD-83MF/PF in relaxation oscillation mode and RLD-78MF/PF in self-pulsation mode reduce modal noise in multi-mode optical 
fibers. Their characteristics are very suitable to digital/ analog optical link applications. RLD78MIT /PIT features high 
response, long life, and high reliability, which are favorable for data communications such as Fiber Channel standard. 

Wavelength Absolute maximum ratings (Tc=25'C) Optical/ electrical characteristics (Tc=25°C) 
Condition Package/ 

Part No. Application J.p Po VR Topr MAX. VF ITH lop Im e 1- e 11 Po Integrated Basic order Rank 

(nm) (mW) (V) ('C) (V) (mA) (mA) (mA) (deg) (deg) (mW) Circuit unit (psc.) 

RLD-78MF 785 5 2 60 1.9 35 45 0.2 37 11 3 Fig.1 500 0 
RLD-78PF 785 5 2 60 1.9 35 45 0.2 37 11 3 Fig.2 500 0 
RLD-83MF 830 5 2 60 1.9 35 45 0.2 30 11 3 Fig.1 500 0 
RLD-83PF 830 5 2 60 1.9 35 45 0.2 30 11 3 Fig.2 500 0 

Optical link 
RLD-85MC 850 5 2 60 1.9 30 40 0.2 30 11 3 Fig.1 500 0 
RLD-85PC 850 5 2 60 1.9 30 40 0.2 30 11 3 Fig.2 500 0 
RLD-78MIT 785 5 2 80 1.9 35 45 0.2 37 11 3 Fig.1 500 0 

~RLD-78PIT rllm 785 5 2 80 1.9 35 45 0.2 37 11 3 Fig.2 500 0 

• 

Note : 1.Unless otherwise specified, the electrical and optical characteristics are typical values. 0 : Semi-standard products 

eFor Optical Disc Drives 
High-power lasers oscillate with stability up to high optical output and exhibit longitudinal multi-mode at low optical output 
(in the reading mode) featuring low noise characteristics compared with conventional high-power lasers. Lasers having 
these characteristics have been thought difficult to make, but ROHM overcame various problems and was first in the world 

to manufacture this type of laser. This series is most suitable for optical disc, optical cards and optical measurement equipment. 

Wavelngth Absolute maximum ratings (Tc=25'C) Optical/ electrical characteristics (Tc=25°C) 
Condition Package/ 

Part No. Application J.p Po VR Topr MAX. VF tTH lop Im e 1- 011 Po Integrated 
Basic order Rank 

(mW) Circuit 
unit (pcs.) 

(nm) (mW) (V) ('C) (V) (mA) (mA) (mA) (deg) (deg) 

RLD-78M20 Optical disc 785 20 2 60 1.9 35 55 0.2 30 9 10 Fig.1 50 0 
RLD-78P20 memory and 785 20 2 60 1.9 35 55 0.2 30 9 10 Fig.2 50 0 
RLD-78N20 

high-speed LBPs 
785 20 2 60 1.9 35 55 0.2 30 9 10 Fig.3 50 0 

RLD-78M21 785 30 * 2 60 1.9 35 55 0.2 30 9 10 Fig.1 50 0 
RLD-78P21 785 30 * 2 60 1.9 35 55 0.2 30 9 10 Fig.2 50 0 
RLD-78N21 785 30 * 2 60 1.9 35 55 0.2 30 9 10 Fig.3 50 0 
RLD-78M30 

Optical disc, 
785 30 2 60 1.9 45 85 0.4 25 9 20 Fig.1 50 0 

RLD-78P30 Optical card, 785 30 2 60 1.9 45 85 0.4 25 9 20 Fig.2 50 0 
RLD-78N30 sensors, etc. 785 30 2 60 1.9 45 85 0.4 25 9 20 Fig.3 50 0 
RLD-78M35 785 35 2 60 1.9 50 110 0.6 25 9 30 Fig.1 50 0 
~LD-78P35 • 785 35 2 60 1.9 50 110 0.6 25 9 30 Fig.2 50 0 

• ~LD-78N35 785 35 2 60 1.9 50 

RLD-83M30 830 30 2 60 1.9 45 

RLD-83P30 830 30 2 60 1.9 45 

RLD-83N30 830 30 2 60 1.9 45 

RLD-83M31 
Optical disc, 

830 40 * 2 60 1.9 45 

RLD-83P31 Optical card, 830 40 * 2 60 1.9 45 

RLD-83N31 sensors, etc. 830 40 * 2 60 1.9 45 

RLD-83M40 830 40 2 60 1.9 45 

RLD-83P40 830 40 2 60 1.9 45 

RLD-83N40 830 40 2 60 1.9 45 

Notes : 1.Unless otherwise spec1f1es , the electrical , optical charactenst1cs are typical values. 

2.Ratings marked with an asterisk (*) are measured with pulses (1 µsec, dutyt/2) . 

Safety Considerations 

The light emitted from laser diodes, while almost invisi-
ble to the human eye, can cause retinal damage if viewed 
directly. Never look directly into the laser beam or through 
any lenses or fibers when the system is operating . 
For optical axis alignment or other operations, we recommend 
use of an infrared-sensitive camera (ITV) or to wear protection 

288 goggles. 

110 

85 

85 

85 

85 

85 

85 

100 

100 

100 

0.6 25 9 30 Fig.3 50 0 
0.2 25 10 20 Fig.1 50 0 
0.2 25 10 20 Fig.2 50 0 
0.2 25 10 20 Fig.3 50 0 
0.2 25 10 20 Fig.1 50 0 
0.2 25 10 20 Fig.2 50 0 
0.2 25 10 20 Fig.3 50 0 
0.3 25 9 30 Fig.1 50 0 
0.3 25 9 30 Fig.2 50 0 
0.3 25 9 30 Fig.3 50 0 

0 : Semi-standard products 
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Liquid Crystal Displays 

Modern society requires more sophisticated , interactive methods to interface with technology. 
ROHM believes that the LCD is the interface that meets this requirement. 
Through many years of R & D and production and our experience with LCD technology , we have improved the functions of 
LCDs and emphasized our capability and performance in meeting everchanging needs. 

Liquid crystal product line 

Standard LCD Custom LCD 

I 
Character Type 

I 
I 

1 f 1 
Character Modules Character Panels Modules Panels 

eApplication 

Household electric • Air-conditioner indicators • Electric rice cookers • Home bakery • Microwaves 

appliances AV equipment • VTRs • Video cameras • Yideo disk systems ·Stereos ·Clock radios, etc. 

Measuring instruments • Multimeters • Digital meters • Digital clinical thermometers • Digital voltmeters ·Testers, etc. 

Traffic telecommunication 
(car telephones/stand alone telephones) , etc. ·Cars • Motorbike dashboards ·Telephone receivers 

equipment 

OA information and 
• Word processors ·Typewriters • Facsimiles • Photocopiers • Electronic cameras • Electronic games, etc. 

educational equipment 

Calculators, scale 
• Computer terminals • Personal computers ·Cash registers • Scale machines • Electronic calculators, etc. 

machines 

Medical equipment • ME terminals • Clinical thermometers • Pulsemeters, etc. 

Timepieces • Tabletop clocks ·Digital watches, etc. 

Indicator •Destination sign, signpost, message board and other public signs at airport, station, railroad station, bus stop, etc., and on vehicles. 

eProduct Designation 

RC~ 
er= 

Product type 

u Unit 

D Panel 

M Module 

Mode 

1 Segment 

2 TN Character 

7 STN Character 

Additional No. 

[[]-0 D 
.---=r__, T =c; 

Lighting 

~ 
TN STN 

STN Yellow ~e Gray Mode 

Reflective R x 

Transflective M z 

Transmissive T y 

Transmissive u -negative 

Option No. 
Harness, 
Connector, etc. 

Blank when 
panel type or 
no option 

Direction of viewing angle 

A 6:00 

B 12:00 

Blank for panel 
type 



Character Display LCD Modules 
RDNRI 

ROHM standard LCD modules are designed as a general 
purpose man-machine interface for various electronic as­
semblies. 
The character module LCD is constructed with an LCD 
panel, driving circuit, display data RAM, character ROM 
and character generator RAM. 
The character module can display the characters sent 
from a microprocessor . 
First, incoming character code is stored in the module's 
internal display RAM. Then the code is converted into the 
5 x 7 dot pattern in the character generator and sent to 
the correct display location on the LCD. 
Display pattern can be 16 characters by 1 row, 2 rows or 
4 rows, or up to 40 characters by 2 rows. 
ROHM has a wide range of products that include LED 
backlight and STN type. 

1 ) Wide viewing angle and high contrast. 
2) Low power dissipation. 
3) Quick response time. 
4) 5 x 7 dots with cursor. 
5) Compatible with 4-bit or 8-bit MPU. 
6) 240 types of characters, symbols, and special 

characters can be used. 
7) User patterns can be stored into the internal character 

RAM. 
8) Powerful instructions including "clear display" 

"cursor ON/OFF" , and character blinking. 
9) Miniature, slim and lightweight-fits into a 

compact assembly. 
10) Operates from a single 5V SUM battery. 

(Except backlight) 
11) LED backlight type is available. 

I 
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Character Display LCD Modules 
TN Character Modules 
eauick Reference 

~) 16X1 16X2 16X4 20X2 
) 

3.2X5.2 RCM2003R 

3.1 X5.76 RCM2034R 

2.95X3.8 RCM2037R 

RCM2013R 

2.95X4.85 RCM2025R 

IRCM2033MI 

2.95X4.15 

3.2X4.85 

2.7X4.85 

Note : CJ Boxed : With back light, Others reflective 

Display contents 

(characters x lines) 
Lighting Part No. 

Reflective RCM2003R* 
16X1 

Reflective RCM2034R 

Reflective RCM2037R 

Transflective with backlight RCM2033M 
16X2 

Reflective RCM2013R* 

Reflective RCM2025R* 

Reflective RCM2019R* -16X4 
Reflective RCM2038R* 

• 

Reflective RCM2010R 
20X2 

Transflective with backlight RCM2011M 

Reflective RCM2030R 
24X2 

Transflective with backlight RCM2029M 

40X2 Reflective RCM2035R* 

Note : lSE EL backlight is available as option 

STN Character Modules 
eauick Reference 

~es) 16X1 16X2 
) 

3.1 X5.76 RCM7034X 

2.95X3.8 RCM7037X 

RCM2019R 

RCM2038R 

RCM2010R 

IRCM2011MI 

Outside dimensions Effective visible area Character size 
width x height x depth width x height width x height 

(mm) (mm) (mm) 

80X36 x 12Max. 64.5X 13.8 3.2 X5.2 

80X36 x 12Max. 64.5X13.8 3.1 X5.76 

80X36 X11Max. 64.5X13.8 2.95X3.8 

80X36 x 12Max. 61.0X15.8 2.95X4.85 

84X44 X12Max. 63.0X20.5 2.95X4.85 

85 x 32.6 x 1 OMax. 61.0x15.8 2.95X4.85 

87X60 x 12Max. 61.8X25.2 2.95X4.15 

77X51 X10Max. 61.8X25.2 2.95X4.15 

116X37 X11Max. 83.0X18.6 3.2 X4.85 

116X37 X16Max. 83.0X18.6 3.2 X4.85 

116X37 X11Max. 83.0x18.6 2.7 X4.85 

116X37 X16Max. 83.0X18.6 2.7 X4.85 

182X33.5X13Max. 154.0X 15.3 3.2 X4.85 

20X2 24X2 

2.95X4.85 IRCM7033MI 

RCM7010X 
3.2X4.85 

IRCM7011TI 

RCM7030X 
2.7X4.85 

IRCM7029TI 

Note : CJ Boxed : With back light, Others reflective 

Display contents Outside dimensions Effective visible area Character size 
Lighting Part No. width x height x depth width x height width x height 

(characters x lines) (mm) (mm) (mm) 

rJ!!8! 16X1 Reflective RCM7034X 80X36X 12Max. 64.5X13.8 3.1 X5.76 

rJ!!8! Reflective RCM7037X 80X36X 11Max. 64.5X13.8 2.95X3.8 
16X2 - Transflective with backlight RCM7033M 80X36X 12Max. 61.0X15.8 2.95X4.85 - Reflective RCM7010X 116X37X11Max. 83.0X 18.6 3.2 X4.85 - 20X2 

Transflective with backlight RCM7011T 116X37X16Max. 83.0X18.6 3.2 X4.85 - Reflective RCM7030X 116X37X 11Max. 83.0X 18.6 2.7 X4.85 
24X2 

r.i"m Transflective with backlight RCM7029T 116X37X 16Max. 83.0X18.6 2.7 X4.85 

Note : * EL backlight is available as option 

292 

24X2 40X2 

RCM2035R 

RCM2030R 

IRCM2029MI 

Drive method Power supply Operating 
voltage temperature storage 

(Duty) (V) ('C) 

1/16 +5 o~+5o -20~+70 

1/16 +5 o~+5o -20~+70 

1/16 +5 o~+5o -20~+70 

1/16 +5 0~+50 -20~+70 

1/16 +5 o~+5o -20~+70 

1/16 +5 0~+50 -20~+70 

1/16 +5 o~+5o -20~+70 

1/16 +5 o~+5o -20~+70 

1/16 +5 0~+50 -20~+70 

1/16 +5 o~+5o -20~+70 

1/16 +5 0~+50 -20~+70 

1/16 +5 o~+5o -20~+70 

1/16 +5 o~+5o -20~+70 

Drive method Power supply Operating 
voltage temperature storage 

(Duty) (V) ('C) 

1/16 +5 o~+5o -20~+10 

1/16 +5 o~+5o -20~+70 

1/16 +5 o~+5o -20~+70 

1/16 +5 o~+5o -20~+70 

1/16 +5 o~+5o -20~+70 

1/16 +5 0~+50 -20~+70 

1/16 +5 o~+so -20:--+70 



e 16 Characters X 1 Line (Reflective) 

TN Character Modules 

RCM2003R 

RCM2034R 

59.45±0.2 

64.5±0.3 

73.5±0.5 

80.0±0.5 

75.0±0.5 

J 

-------,4--~-IH-ol-e - ~11 \' 
No. 14 ,J \ I 

64.5±0.3 

70. 7±0.5 

STN Character Modules 

RCM7034X 

\3_-_~2.5Hole 

12Max. 

I 
I 
I ,, ,, 

1! 

Dot detail 

Dot detail 

ftDNm 

(Unit: mm) 

I 
Page 
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Character Display LCD Modules 

e 1 s Characters X 2 Lines (Reflective) 

TN Character Modules 

RCM2037R 

STN Character Modules 

RCM7037X 

80.0±0.5 

2.5±0.5 75 o+o 5 ~ 
5.5±0.5 f J(P254X 13)3302±0,; 1~I~¢= ~ 11 ~ ~ 

No.I _L[No.14 "' 

+;[~.- f?iI~~--~ ~-~-1 

.;''Ii= iii\ 
+I ~ r-t-'H DDDDDDDDDDDDDITJO ~ ;:; ~ 
- = f-----~~~~~~~~ 

~I g:::__ 
9.3±o.5 J I _ 51.1±0.2 • 

s.9±o:__siL_ _______ 64.s±~---------. 
2.8±0.5 j_ I 70.7±0.S ______ _ 

4-¢2.SHole 

1.0±0.5 

e 16 Characters X 2 Lines (Transflective with backlight) 
TN Character Modules STN Character Modules 

RCM2033M RCM7033M 

80.0±0.5 

2.5±0.5 75.0±0.5 
+.-.-----------~ 

(P2.54X 15)38. l ±0.3 

! 11.6±0.3 

79.0±0.5 

(Unit: mm) 

Dot detail 

Dot detail 



ftDNm 

e 16 Characters X 2 Lines (Reflective) (Unit: mm) 

TN Character Modules Character Modules 

RCM2013R 

84.0±0.5 
1------

79.0±0.5 
12.0Max. 

71.5±0.5 

-1 T 
I 

1111111111111111 I 

No.14
1 

1No. I 

;~;~:ll'l~~-:::~~~3302±~ ~.fi 6.5±0.5 l·. 63.0±0.3 
-------- __ ,.__ --------- ------ ------

2-f2.8Hole 

14-r/i I .OHole 

Dot detail 

RCM2025R 

I 
85.0±0.5 

80.0±0.5 
10.0Max. 

0.9±0.5 

t,l;;; 
~ ti 

~ ~.l:c;. ==c:-itt-ttt:::='::::'='::'.:::'::::'='.:::'::::'.::::'.::::'.::::':::'.::'.:::W 

114.4±0.5 ~~tt~~~~5~6~.,~±~o~.,~~~3'~~~~LJ_J 
!2.0±0.5 61.0±0.3 

~: 

I 1 l2~±05 

~ 
~ Dot detail 

69.2±0.5 
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Character Display LCD Modules 

e16 CharactersX4 Lines (Reflective) (Unit: mm) 

TN Character Modules Character Modules 

RCM2019R 

2.5±0.5 

rnaagaaaarna cil ci 
~: ~ 

DODD D BBBDDDD Jj _ DODD DODOO 

Dot detail 

12.9±0.5 56.2±0.2 

10. I ±0.5 61.8±0.3 

0.15±0.5: 
4-r/J2.5Hole 

81.7±0.5 

RCM2038R 

77.0±0.5 

10.0Max. 

Fnl4.9±0.5 

Dot detail 
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naNm 

e20 Characters x 2 Lines (Reflective) (Unit: mm) 

TN Character Modules STN Character Modules 

RCM2010R RCM7010X 

116.0±0.5 

3.2 0.5 

~06~--

~~r=1w 
F~B o 

~ -BBB°° 
0 

Dot detail 

e20 Characters X 2 Lines (Transflective with backlight) 
TN Character Modules STN Character Modules 

RCM2011M RCM7011T 

I 
116±0.5 

,::·.'F~--=-,,,.~;----- -=--11_J 16.0Max. 

~1 ~~ nr 
l ~1 f!r"~lr 

11 Dot detail 

~ 

~L +18 j ~ ~ M 

t-~ t-~ - ""' .,; t-"° No,14 No.I~ ;r i] 1 

~ ill_ 1111111111111111111111j tj . ~I !I ~ 

~ot No.I +h j ©- l f _:n: 
I 1s.~s±o.s, I 

73.5±0.1 

I 
\ 

14-c/!Hole I 
13.5±0.J 83.0±0.3 \ 4-c/3.5Hole 

~~ 
_128±05 t_r=_-----,-2.-4-±-0.-5 ----~ 
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Character Display LCD Modules 

e24 Characters X 2 Lines (Reflective) 

TN Character Modules 

RCM2030R 

116.0±0.5 

4.0±0.5 108.0±0.5 

STN Character Modules 

RCM7030X 

\ 
\ 4-¢3._s~i: 

11.0Max. 

RI ' " ' 1r'.'..# " , 
{~~Fl 80 

:1' HlfTI c 

Dot detail 

e24 Characters x 2 Lines (Transflective with backlight) 
TN Character Modules STN Character Modules 

RCM2029M RCM7029T 

116.0±0.5 

--:~H-0-.3-- ·-----1-08-.0-±-0.-0 m 1 I ! ~H t"~" 1 " 00 +;~( 

----+---------.~ ~I ! , r:r B 

' ! :F=HlfTI c 

~--+-+-+-------------+--+--+--+"' Dot detail 

4.0±0.5 

76.3±0.2 JI 1.6±0.3 

14-4> I Hole 83.0±0.3 

92.4±0.5 

(Unit: mm) 



naNm 

e4o Characters x 2 Lines (Reflective) (Unit: mm) 

TN Character Modules STN Character Modules 

RCM2035R 

"- - -,-,:,---__ :c_··:-:·,-

-.-~,_:~---~';ill1Di;-t::i~;;;~GtJ£_;_a:~!~~~<~. -~. 

The photo is reduced 25% in size. 

182.0± ! .0 

175.0±0.5 
" ----- --·-------- 13.0Max. 

3.2 0.5 

~0.6~---

r-F= w 

:~~mu" 
Dot detail 

13.2±0.5 154.0±0.3 

160.9±0.5 

I 
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Custom LCD 

ROHM provides custom panels and modules with a wide variety of display modes and connecting methods in order to meet 
customer needs in applications of both consumer and industrial products. 

eoevelopment Flow Chart 

Specifications J 
Agreed 

Specification Study 
Cost Estimation 

l Discussion J 

(
Unit price, development) i---­
costs, specifications , 
schedule, etc. 

Discussion On 
Specification 

Design H Prototype 
Sample 

ROHM custom LCDs are designed, fabricated and delivered as follows : 

1. Specification. 

Evaluation l Production 

Send us your specification. ROHM may need art work film, pattern layout, circuit and interface spec. 

2. Quotation and specification study. 
ROHM will provide you information on price, development cost, specification and delivery schedule. 

3. Specifications and feasibility study. 
Customer and ROHM agree on final specification and to produce samples. 

4. Design, development and evaluation. 
Rohm designs, develops and evaluates the samples. 

5. Customer evaluation. 
Customer evaluates sample, approves and places production order. 

6. Mass production. 
Upon receiving the order, ROHM takes necessary steps for production . 

eProduct 
Product Display Type 

Character 
Panel 

(LCD Panel only) Segment 

Graphic 

Character 
Module 

(With Controller Driver) 
Segment 

Graphic 

eMode 
Liquid Crystal Mode Display Mode Lighting 

Negative 
Transmissive 
T ransflective 

TN Transmissive 

Positive T ransflective 

Reflective 

Yellow 
Transmissive 

Transflective 
Gray 

Reflective 

STN Blue Transmissive 

Transmissive 

B/W T ransflective 

Reflective 

Optional 

Contact Pin 

Flexible Printed Circuit Board 

Glass Print 

Color Filter 

Backlight (LED • EL • CFL) 

Wire Harness 

Connector 

Viewing Angle 

12:00 

6:00 

3:00 

9:00 

Other 
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eRecommended Glass Size for Custom LCD 
ROHM suggests the follow glass sizes in order to provide custom LCDs with the most efficient cost performance. 
Additional LCD glass sizes may be ordered by special customer request. 

L 

{fk ___________________ _ 
ePin Single in-line 
Specify Type I or Type 11 

Width (mm) 

L Wx 

76.2 72.2 

61.0 57.0 

50.8 46.8 

43.5 39.5 

38.1 34.1 

33.8 29.8 

ePin Dual in-line 
Specify Type I or Type 

Width (mm) 

L Wx 

76.2 72.2 

61.0 57.0 

50.8 46.8 

43.5 39.5 

38.1 34.1 

33.8 29.8 

Wx 

<Pin Single in-line > 

Type I 

Height (mm) 

A B Wy 

57.8 55.3 51.3 

48.5 46.0 42.0 

41.6 39.1 35.1 

36.7 34.2 30.2 

32.6 30.1 26.1 

29.6 27.1 23.1 

26.9 24.4 20.4 

24.9 22.4 18.4 

23.0 20.5 16.5 

21.5 19.0 15.0 

20.1 17.6 13.6 

19.0 16.5 12.5 

Type I 

Height (mm) 

A B Wy 

58.8 53.8 49.8 

49.8 44.8 40.8 

42.7 37.7 33.7 

38.0 33.0 29.0 

33.8 28.8 24.8 

30.9 25.9 21.9 

28.1 23.1 19.1 

26.1 21.1 17.1 

24.1 19.1 15.1 

22.8 17.8 13.8 

21.2 16.2 12.2 

L ··-------1 

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

<( 

L. _______________________ J 

Wx 
------------------ ----

<Pin Dual in-line> 

Type II 

Width (mm) Height (mm) 

L Wx A B 

94.6 90.6 52.0 49.5 

71.0 67.0 44.6 42.1 

56.8 52.8 39.3 36.8 

47.3 43.3 35.0 32.5 

40.5 36.5 31.7 29.2 

35.5 31.5 28.8 26.3 

31.5 27.5 26.6 24.1 

24.6 22.1 

23.0 20.5 

21.5 19.0 

20.3 17.8 

19.1 16.6 

Type II 

Width (mm) Height (mm) 

L Wx A B 

94.6 90.6 53.3 48.3 

71.0 67.0 45.7 40.7 

56.8 52.8 40.6 35.6 

47.3 43.3 36.1 31.1 

40.5 36.5 33.0 28.0 

35.5 31.5 30.0 25.0 

31.5 27.5 27.9 22.9 

25.7 20.7 

24.3 19.3 

22.6 17.6 

21.5 16.5 

Wy 

45.5 

38.1 

32.8 

28.5 

25.2 

22.3 

20.1 

18.1 

16.5 

15.0 

13.8 

12.6 

Wy 

44.3 

36.7 

31.6 

27.1 

24.0 

21.0 

18.9 

16.7 

15.3 

13.6 

12.5 

I 
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Display For Public Information 

< New Products > 
Unique high contrast, wide visual field LCD displays designed and manufactured by Rohm to offer new public 
applications . 
These LCD units are suitable for use as public signboard and information boards. 

Public information boards and signboards must positively operate and have reliable performance under 
exact conditions in various environments. 
This means that those display units must be easily visible at wide range of angles. 
ROHM public LCD displays have been installed at various locations because 
they can offer satisfactory display functions and meet most stringent specifications . 

eApplications 
Destination sign, signpost, message board, and other public signs at airport, railroad station, bus stop, etc. 

eFeatures 
( 1) Wide visual field, high contrast and quick response 
(2) Compact and light weight to fit into verious display units 
(3) Positive or negative video 
(4) Low power consumption 

Available in various sizes, dots and background colors to meet custom specifications for specific application. 

No. of dots Character size Outside dimensions Effective visible area 
Part No. CxL width x height Lighting width x height width x height 

(dots) (mm) (mm) (mm) ,.,. RCU1209U 24X24 88.0X81.5 Transmissive negative 97.0X 135.0 91.0X85.1 

e24 X 24 dots (Transmissive negative) 

RCU1209U 

302 



Printheads 

Thermal Printheads---------304 
Line Type --- --304 

For facsimiles ---- --------------------------------------------------------------------- -------------------- 305 
For plain paper facsimiles - -- --------------307 
For thermal transfer page printers -- - -------- 308 
For small printers -------------------------------------- ------------- -------------------- -- ----- 309 
For small high speed printers -- - ----------311 

For chart recorders - 314 

For large format printers----------------------- - ----- ----------------------- - -----315 
For flat printing printers ----- ------------ -- ----------------------- ---- ------ ------------- 318 

Serial Type - -- - 319 
For alphanumeric printers ---------------------------------------------------------- - -- ----- 320 
For word processors------------------- --- --- - --------------------------------- --------------320 
For flat printing -- - -- --------------322 
For high speed printing on bond paper -- -------------- 322 
For tapewriters - ------- 322 

LED Printheads-----------323 
For facsimiles --­

For page printers --

- - ----323 
------------325 

Contact Image Sensors--------328 
For facsimiles - - --- ----------------------------------------------------------- - ------------------- -- 328 

I 

303 
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Thermal Printheads 
Line type 
eauick Reference 

Print width 

(inches) 3 4 6 

1 

2 KE0802-A1S KL1002-B4S KF1502-C1S 

KF1503-C1S 
3 KE0803-A1S KL1003-B4S 

KM1503-A1 

4 KE0804-A1S KL1004-B4S 
KF1504-C1S 

KM1504-A3 

5 

6 

8 (A4) 

10 (84) 

24 (A1) 

36 (AO) 

eProduct Designation 

Series name Dot density 
KL 08 80 DPI 

KE Thick film standard type 
10 100 DPI 
15 150 DPI 

KF 19 190 DPI 

KM Thick film, intelligent type 20 200 DPI 

NB 'Thin film standard type 
30 300 DPI 
40 400 DPI 

NM Thin film, intelligent type 

NE Thin film real edge type 

Dot density (dots/mm) 

7.52 
7.87 
8 

11.81 15.75 

KF2001-EA 

KF2002-J1S 
KF2002-C1S 

KF1902-C1S 
KM2002-A1 

KM1902-A1 
NE2002-A1 
NM2002-A3 

KF1903-C1S 
KF2003-C1S 

KM1903-A1 
KM2003-22 

NM2003-A3 

KF2004-C1S 
KF1904-C1S KM2004-A3 

NM3004-A3 
KM1904-A1 NE2004-B1 

NM2004-A3 

KF2005-B1S 

KM2006-A3 

KF2008-B1S 

KF2008-HEA 
KF2008-HE 

KF2008-HR KF3008-HR 
KF2008-KA NB3008-C3 
KF2008-RA 

KF2008-GA3 
KF2008-GB3 

KF2010-HE 
KF2010-HR 

KF2010-RA 
KF2010-GA3 

KF2010-GB3 . KF2024-C1 KF3024-A1 KF4024-A1 

KF2036-B1 KF3036-A1 KF4036-A1 

Approximate print width Specification cod.a 
01 1 inch 
02 2 inches 
03 3 inches 
04 4 inches 
05 5 inches 
06 6 inches 
07 7 inches 
08 8 inches 
10 10 inches 
12 12 inches 
24 24 inches 
36 36 inches 



eFor facsimiles 
R series is a compact version (roller diameter 14Max.) of H series (roller diameter 18Max.). 
G series is fabricated on a ceramic substrate directly equipped with special connectors. 

Dot density Effective print width 
· Number of dots 

Average resistance Operation voltage 
Part No. (dots/mm) (mm) (0) Typ. (V) 

KF2008-HEA 8 216.0 1728 3000 24.0 

KF2008-HE 8 216.0 1728 3000 24.0 

KF2008-KA 8 216.0 1728 3000 24.0 

KF2008-RA 8 216.0 1728 3000 24.0 

KF2008-GA3 8 216.0 1728 5000 24.0 

KF2008-G83 8 216.0 1728 5000 24.0 

KF2010-HE 8 256.0 2048 3000 24.0 

KF2010-RA 8 256.0 2048 3000 24.0 

KF2010-GA3 8 252.0 2016 5000 24.0 

KF2010-GB3 8 256.0 2048 5000 24.0 

KF2008-HEA 

230.5 

~5-j1-l--oo_r_1_12_a _________ 2_JG ___________ o_or-1J I 

~ r.Jir_i _i_ I ; S I l~J:1; _________________ 1~ ~I 

KF2008-HE KF2010-HE 

Number of strobes 

4 

4 

4 

4 

2 

2 

4 

4 

2 

2 

10.SMax. 

RDNIR 

Weight 
(g) 

105 

105 

90 

70 

45 

45 

120 

85 

55 

55 

(Unit: mm) 

..... = 
i 

. ----------11-~ ~ KF2008-HE 

10.SMax. 

lte~No. KF2008-HE KF2010-HE 

A 230.5 270.5 

8 216 256 
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Thermal Printheads 
Line type 
eFor facsimiles 

KF2008-KA 

KF2008-RA KF2010-RA 

--·- -·--··-

!+-· 

~1 I 

I ::Ixxxxxxxxxx I o ]lJ[ 
Jl········I 

KF2008-GA3 KF2008-GB3 KF2010-GA3 KF2010-GB3 

KF2008-RA 

----~-

_:J' B 

]lJ[ 0 
J:··· .... ·::0 

ltems---__i:art No. 

A 

B 

KF2008-GA3 

~--------------------~-------~ 

i):f ~--------------~-----1_--~ .. _:==~ 
Items -------i:art No. KF2008-GA3 KF2008-GB3 

A 232 232 

B 230 230 

c 216 216 

D 226±0.2 226±0.2 

(Unit: mm) 

21Max. 

8.65Max. 

4±1 

3±1 

10.SMax. 

5.85±0.3 

4.85±0.3 

KF2008-RA KF2010-RA 

230.5±0.3 270.5±0.3 

216 256 

5±0.3 

~ 

~ 

KF2010-GA3 KF2010-GB3 

272 272 

270 270 

252 256 

266±0.2 266±0.2 



RD Nm 

eFor plain paper facsimiles 
HR series is a version of HE series, employing partial glaze. It is effective for thermal transfer printing. 

Dot density Effective print width 
Number of dots 

Average resistance Operation voltage Weight 
Part No. (dots/mm) (mm) (D) Typ. (V) Number of strobes (g) 

KF2008-HR 8 216.0 1728 3000 24.0 4 105 

KF2010-HR 8 256.0 2048 3000 24.0 4 120 

(Unit : mm) 

KF2008-HR KF2010-HR 

KF2008-HR 

10.SMax. 
A 

--- - -------- - ----------------------------- 5~85±0.3 
4.85±0.2 

lte~artNo. KF2008-HR KF2010-HR 

A 230.5±0.5 270.5±0.5 

B 216 256 

I 
c::i-a 
CD ~ 
en = 
-· C>. <= = ::I ., .,._ 
= Cl 
::I 

Page 

304 
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Thermal Printheads 
Line type 
eFor thermal transfer page printers 
NB3008-C3 is fabricated using thin film process. 
KF3008-HR is a compact design, almost the same printheads for facsimlies. Both serieses employ partial glaze. 

Dot density Effective print width Average resistance Operation voltage 
Part No. 

(dots/mm) (mm) Number of dots (n) Typ. (V) 
Number of strobes 

KF3008-HR 11.8 216.8 2560 1500 24.0 4 

NB300B-C3 11.81 216.8 2560 1400 24.0 8 

KF3008-HR 

230.5±0.5 

I 150011 Lot No. j o @ 

··~ 

DOT -,-.. -1 ·1 
--\ 

I 0 

_6_.8_3±_0_.3-<frr-+----------216.832±0.2 

:r!ll I Si", 
66Max. 

@ ii) 

! ............. ! ! .......... ! 
190+0 2 - . 

I ~ 
; 
I 

~ 
~ -=- LI 

= D 
LL (157.5) 

5r.'o.2 224±0.2 

NB3008-C3 

230.5 

DOT 2560 DOT I 
.

1 

(±0.5 

~ 
16.SMax. 

Weight 

(g) 

90 

220 

(Unit: mm) 
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eFor small printers 
C1S Series allows selection of resolution (6 dots/mm, 7.5 dots/mm, and 8 dots/mm) among printheads of the same profile. 

Part No. 
Dot density Effective print width 

Number of dots 
Average resistance Operation voltage 

Number of strobes 
Weight 

(dots/mm) (mm) (O) Typ. (V) (g) 

KE0802-A1S 3 52.8 160 160 20.3 5 50 

KE0803-A1S 3 84.5 256 160 20.3 4 70 

KE0804-A1S 3 105.6 320 160 20.3 5 90 

KF2001-EA 8 32.0 256 1000 24.0 2 30 

KF1502-C1S 6 52.8 320 700 24.0 5 50 

KF1503-C1S 6 84.5 512 700 24.0 4 55 

KF1504-C1S 6 105.6 640 700 24.0 5 75 

KF1902-C1S 7.52 51.1 384 800 24.0 3 50 

KF1903-C1S 7.52 76.6 576 800 24.0 5 55 

KF1904-C1S 7.52 102.1 768 800 24.0 6 75 

KF2002-C1S B 56.0 448 800 24.0 3 50 

KF2003-C1S B 80.0 640 800 24.0 5 55 

KF2004-C1S 8 104.0 832 800 24.0 6 75 

KL1002-B4S 4 56.0 224 250 19.7 7 50 

KL1003-B4S 4 80.0 320 250 19.7 5 70 

KL1004-84S 4 104.0 416 250 19.7 7 90 

(Unit: mm) 

KE0802-A 1 S KE0803-A 1 S KE0804-A 1 S 

KE0802-A1S 

12.5Max. 

10.SMax. 

(6) 
;;! n 

c ii ~ 
.,; 9!. 

-a 
51· 

;; 51' 

"°" 
0 

"°" 
c:::)Q 

"°" 
CD 

~ ... ..... 
~ 

... 

I 
. ................. . . . ................ 

112.18 ; ~ 40.64 

ltem~No. KE0802-A1S KE0803-A1S KE0804-A1S 

A 65 97 118 

B 6.1 6.26 6.2 

c 52.8 84.48 105.6 

..:__ __ ,./ 

Pase 

304 
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Thermal Printheads 
Line type 
eFor small printers 

KF2001-EA 

43 
re:---- ---32----=~-;l 5.5 

l 
:sr-----1 /----

;;; 

© © 
I[ 0 

_l 1 KF200 I -EA lj 

(Unit: mm) 

KF1502-C15 KF1503-C15 KF1504-C15 KF1902-C15 KF1903-C15 KF1904-C15 KF2002-C15 KF2003-C15 KF2004-C15 

KF2004-C1S 

6±0.5 

T~ 
II Max. 

ij 
ltem~rtrro. KF1502-C1S KF1503-C1S KF1504-C1S KF1902-C1S KF1903-C1S KF1904-C1S KF2002-C1S KF2003-C1S KF2004-C1S 

A 65 91 118 65 91 118 65 91 118 

B 6.1 3.26 6.2 6.964 7.196 7.928 4.5 5.5 7 

c 52.8 84.48 105.6 51.072 76.608 102.144 56 80 104 

KL 1002-845 KL 1003-845 KL 1004-845 

KL1002-B4S 

13Max. 

1~~ 
lte~l'Jo. KL1002-B4S KL1003-B4S KL1004-B4S 

A 66 90 114 

B 64 88 112 

c 56 80 104 

D 25 40 40 

E 15.5 20 32 



eFor small high speed printers 
High speed recording printheads containing a history control IC developed by ROHM. 

Part No. 
Dot density Effective print width 

Number of dots 
Average resistance Operation voltage 

(dots/mm) (mm) 

KM1503-A1 6 84.5 512 

KM1504-A3 6.06 105.6 640 

KM1902-A1 7.52 51.1 384 

KM1903-A1 7.52 76.6 576 

KM1904-A1 7.52 102.1 768 

KM2002-A1 8 56.0 448 

KM2003-22 8 80 640 

KM2004-A3 8 104 823 

KM2006-A3 8 160 1280 

NM2002-A3 8 56.0 448 

NM2003-A3 8 80.0 640 

NM2004-A3 8 104.0 832 

NM3004-A3 11.8 108.4 1280 

KM1503-A1 KM1902-A1 KM1903-A1 KM1904-A1 KM2002-A1 

......................... ......................... 

ltem~rtl'fo. KM1503-A1 

A 91 

B 3.3 

c 84.5 

(!1) Typ. (V) 

650 22.3 

550 24.4 

650 20.8 

650 21.3 

650 21.9 

650 20.2 

650 22.0 

650 21.7 

650 21.9 

550 24.0 

550 24.0 

550 24.0 

1000 24.3 

6±0.5 

.J~ 
I ' 7Max. 

KM1902-A1 KM1903-A1 

65 91 

7 7.196 

51.1 76.6 

ftDNm 

Number of strobes 
Weight 

(g) 

2 50 

2 70 

2 38 

2 50 

2 63 

2 38 

2 60 

2 70 

2 110 

2 45 

2 55 

2 65 

2 65 

(Unit: mm) 

I KM1904-A1 KM2002-A1 

118 65 

7.9 4.5 

102.1 56.0 

Page 

304 
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Thermal Printheads 
Une type 
eFor small high speed printers 

KM1504-A3 

KM2003-22 

KM2004-A3 

( ON fyj lJ I ty-iD§lrijMHOHU 
118±0.5 

105.6 

@COO@@@@ 

91 ±0.5 

q "'"M'"' 
1 ••• ....... .......... 

80 

•• :ex. 
000000 

I~ 

(Unit: mm) 

80±0.3 (19) 

DOT I 40±0.3 12.8±0.2 

12Max. 

12Max. 

4.SMax. IOMax. 



KM2006-A3 

I ON \OJ u I £'1' 900Ui~ !ViHOB!I 

~ 
!78 ± 0. 5 

160 

ef~i DDT l~CJ. 

4~E'l-----e _e_e, L .......... @@@@@@@@@@ 

~~I .......... 

~Mf---------0 :0------1 

~J_ ~~-~~~~~~~--~-~~-~~-~*~~~*~~~$ 
r- 40±0.3 __ _ 

40!~~--! ---~]-----1 
,.--_44_±_0_3_~·--------12_4±_0_.3 _____ ~, 

DOT I 

NM2002-A3 NM2003-A3 NM2004-A3 NM3004-A3 

NM3004-A3 

lte~ND. NM2002-A3 

A 65 

B 4.5 

c 56.0 

D 12 

naNm 

(Unit: mm) 

6±0.5 

I 
NM2003-A3 NM2004-A3 NM3004-A3 

91 118 118 

5.5 7 4.792 

80.0 104.0 108.416 

12 10 10 
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Thermal Printheads 
Line type 
eFor chart recorders 
Designed to plot on recording charts (especially for medical applications) . 

Dot density Effective print width 
Number of dots 

Average resistance 
Part No. (dots/mm) (mm) (0) 

KF2002-J1S 8 48.0 384 800 

KF2005-B1S 8 128.0 1024 650 

KF200B-B1S 8 216.0 1728 650 

KF2002.J1S KF2005-B1S 

KF2005-B1S 

A -·---------·----- -- -----1 

ll >---------@ ~@ -
L __________ _ 

Operation voltage Weight 
Typ. (V) Number of strobes (g) 

24.0 6 50 

24.0 4 120 

24.0 6 110 

(Unit: mm) 

12Max. 

r~ 
I 

Items ------------rart No. KF2002-J1S KF2005-B1S 

A 58 141 

B 5 6.5 

c 48 128 

KF2008-B1S 

12Max. 

0 © 



ftDNm 

e For large format printers 
ROHM's proprietary PCB joint technology makes it possible to produce larger size printheads from 24 to 36 inches. 

Part No. 
Dot density Effective print width Number of dots Average resistance Operation voltage Number of strobes Weight 
(dots/mm) (mm) (fl) Typ. (V) (g) 

KF2024-C1 7.87 601.5 4736 1000 24.0 16 2500 

KF2036-B1 7.87 902.2 7104 1000 24.0 24 3000 

KF3024-A1 11.81 607.1 7168 1500 24.0 16 1800 

KF3036-A1 11.81 910.7 10752 1500 24.0 24 2400 

KF4024-A1 15.75 617.7 9728 2000 24.0 16 1800 

KF4036-A1 15.75 926.6 14592 2000 24.0 24 2400 

(Unit: mm) 

KF2024-C1 

-

519 

14.945±0.5 

~:t 1tf~-
~ L __ I II ;;:=:; ;;.:z:=:zs~ II 

_J 

II li 

-_-~;I l1 

·==21 ,~r=,i, I 

I L~ 
. (202) ___J 

601.472 

I 

t-~~6-6)_ _ _j __ (_20_2)_ 

13.945±0.5 

KF2036-B1 

920 

:~f cri;Q ~-:--===::i 
I (73.484)__ (120.83) . (230.636) I (70.1) I (230.636) (120.83) I (7_3~484)J 

I l ±0.5 

H9±0~ 

fi f±IU45_±_D_:_S 

14.945±0.5 
------

..... = CD 

~ 

I 
Page 
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Thermal Printheads 
Line type 
eFor large format printers 

KF3024-A1 

10±0.3 

640 

601.1296:'.g: :R 

400±0.3 

- --- ---1-t 
::...c::...cc·_ .:c .. c.=.c.=.c_::ji.- - - - ~-

·------
595±0.3 

'------------------------~----

KF3036-A1 

950±1 

910.6944 

~-

L u= =o o= =u ==:J 

(30) 890±0.3 

(Unit: mm) 



KF4024-A1 

400+0.3 
---~95±0_,_:'!_ _____ ~ 

KF4036-A1 

I r-oo-T-,-.-59-,------

c 

400±0.3 

890±0.3 

22,±0_.B 

8.3 

27Max. 

RDNrn 

(Unit: mm) 

I 
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Thermal Printheads 
Une type 
eFor flat printing printers 
Heating element located at edge of PCB (NE2002-A1, NE2004-81) and real edge heating element enable printing on a flat plane. 

Dot density Effective print width 
Number of dots 

Average resistance Operation voltage 
Number of strobes 

Weight 
Part No. (dots/mm) (mm) (0) Typ. (V) (g) 

NE2002-A1 8 56.0 448 300 12.0 5 30 

NE2004-B1 8 112.0 896 1000 24.0 3 50 

(Unit: mm) 

NE2002-A 1 NE2004-B1 

A 
B 
c 

([..=======) 1~ 
~ F 

=LI 
L~ 0.3 

lt~No. NE2002-A1 NE2004-B1 

A 69 130 

B 63.75 125 

c 56 112 

D 33.75 41.25 

NE2002-A1 



Serial type 
eauick Reference 

Number of dots 
Dot density (dots/inch) 

72 160 180 240 

9 
NS0907-D1 

NS0907-T1 

24 NA2416-A1 
NA2418-A1 

NA2418.J1 

32 NV3224-A1 

48 
NA4818-Y1 

NV4818-YA 

58 

64 

eProduct Designation 

-N-~~-~ 
Series name Total number of dots Dot density Specification code 

NS Center glaze type 09 9 dots 07 72 DPI 

NA Edge type 24 24 dots 16 160 DPI 

NV Edge type with IC 32 32 dots 18 180 DPI 

NC Corner edge type 48 48 dots 24 240 DPI 

58 58 dots 36 360 DPI 

64 64 dots 

ftDNm 

360 

NA4836-A1 

NV5836-A1 

NC6436-A1 

-I 
::::r 
CD 

~ 

I 

319 
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Thermal Printheads 
Serial type 
eFor alphanumeric printers 
Low cost, low density thin film serial printhead, typically designed for low end alphanumeric printers. 

Part No. 
Dot density Effective print width 

Number of dots 
Average resistance Operation Voltage Weight 

(dots/inch) (mm) (fl) Typ. (V) (g) 

NS0907-D1 72 3.152 9 51.6 10.4 2 

NS0907-T1 72 3.152 9 46.1 9.3 2 

(Unit: mm) 

NS0907-D1 NS0907-T1 

~1 n sin: ( 
) !: 

N~ +I +I • ~ N 

oo[? 

1~~ 
I (C) 24 

Items -Part No. NS0907-D1 NS0907-T1 
A 6.5 8 
B 12 15 

NS0907-D1 c 310 312.5 

eFor word processors 
High quality printhead can print on paper having 10 sec and higher smouthness. Also prints on thermal paper. 

Part No. 
Dot density Effective print width 

Number of dots 
Average resistance Operation Voltage Weight 

(dots/inch) (mm) (fl) Typ. (V) (g) 

NA2416-A1 160 3.801 24 210 12.0 2 

NA2418-A1 180 3.369 24 260 12.0 2 

NA2418-J1 180 3.369 24 260 12.0 2 

NV3224-A1 240 3.377 32 550 15.5 2 

NA4836-A1 360 3.374 48 250 8.8 3 

NV5836-A1 360 4.080 58 600 14.4 3 

(Unit: mm) 

NA2416-A1 

1 11 
~\ ~.~ \\ 

(343) 

I ~-- 24] 

,~ ~:I ~~ 

M 

J 
~ 

NA2418-A1 NA2418-J1 

R 
!] 

\ 
\\ 

] 
~-~ 24 J 

I ,fr ~~ 
~20_j 

ltems~No. NA2418-A1 NA2418-J1 

A 10 7 

NA2418-A1 B 5 3.5 



Word Processors eFor 

I 

\ --=-
j 

naNm 

(Unit: mm) 

I 
Page 
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Thermal Printheads 
Serial type 
eFor flat printing 
Heat element is placed in parallel with lead take-out to enable the handy printer print on plane paper. 

Part No. 
Dot density Effective print width 

Number of dots 
Average resistance Operation voltage 

(dots/inch) (mm) (O) Typ. (V) 

NA4818-V1 180 6.753 48 200 12.0 

NA4818-Y1 

l~~~" 0 11 
~ 

(409.8) ~ 
0 7.8Min. 

0.311 

1111 "i-Cl:ffiCO~ m . l ,,,- i - ~ 

Weight 

(g) 

3 

(Unit: mm) 

1 
~- l(lo)I ~ lla.s2±0.o~ 

eFor high speed printing on bond paper 
The heat element on special glaze allows printing on 2-sec or 9-sec bond paper without any special process. 
Concentrated pressure saves power. 

Part No. 
Dot density Effective print width 

Number of dots 
Average resistance Operation voltage 

(dots/inch) (mm) (0) Typ. (V) 

NC6436-A1 360 4.497 64 400 12.0 

NC6436-A1 

------11 .. 
eFor tapewriters 
Plane printing printhead NA4818-YA with IC suitable for use on tapewriter. 

Part No. 
Dot density Effective print width 

Number of dots 
Average resistance Operation voltage 

(dots/inch) (mm) (0) Typ. (V) 

NV48l8-VA 180 6.753 48 330 12.0 

NV4818-YA 

(133) 

~in. 3 4 

17.5~ 

~ 
,~ 

v-, l\EL 

1 • • roI 
'--1 v ~ 

ir 

Weight 

(g) 

3 

(Unit: mm) 

Weight 

(g) 

2 

(Unit: mm) 

10 i -1 

1 
1 



LED Printheads 

eauick Reference 

Print width Dot density (dots/inch) 

(inches) 200 240 300 

JE2008-SSBA JE3008-SSBA 
8 (A4) 

JF2008-SSC JF3008-SSC 

10 (84) JE2410-SSBA 

eProduct Designation 

Series name Dot density Approximate print width Specification code 
JE Miniature LED head 20 200 DPI 

JF Super Compact LED head 24 240 DPI 

30 300 DPI 

eFor facsimiles 
LED printhead designed to use on G Ill plain facsimile. 
JF2008-SSC is a compact version of JE series. 

Effective Wave length 
Part No. Dot density Paper size print width 

(mm) (nm) 

JE2008-SSBA 8 A4 216.0 720 

JF2008-SSC 8 A4 216.0 720 

JE2008-SSBA 

263Max. 

08 8 inches 

10 10 inches 

Light emitter Light emitter Number of Light output 
dimensions pitch light emitters 

(µm) (µm) (dot) (µW/dot) 

80X90 125 1728 0.552 

sax 10 125 1728 0.076 

ftDNm 

Light output 
dispersion Number of strobes 

(%) 

±30 4 

±30 1 

(Unit: mm) 

[_- fu~~D±OOT.31 ~-- . --- --- (:::) :;:;;i-1.1_ ~71 ~ ~::: (25042__14_ 

~ E -£¥i Vt =1 ~ ~mJ 1L 
</>_3_.2_ §E L : ~ (2)_ 

(~T ------- ·--'"--~~-~------------ -----------------+-~ 22.6Max. 

~Ii'~~~~~~~~~~~~~~~. ~':II~ 
L-- f.L_--r----- __ 1_03 _______________ ______,,..._ __________ 1_03_ - ---- -i 

Equivalent Circuits 

HRS DFI l-4DP-2DSA 2-M3 

DOT I Dor 112a 

STR I 0---++---~ 
STR 2 o---l--------+--<'-'---~ 
STR 3 o---l--------+---l-------'-...,_ ___ ~ 

STRC: :;:===~~~~~~~~~~:=:::::~~~~:=:::::=:~~~~ 

DIN 

CLK 0-------------__, 

L-GND ~ 

HRS OF I l-·8DP-2DSA 

-f =-CD 

3 r-
m 

52. Cl .,, 
~ ::!. 

S: S: 
CD CD .., .., 
i::::t.. i::::t.. 
<» <» 

I 

323 



LED Printheads 

eFor facsimiles (Unit: mm) 

JF2008-SSC 

270Max. 
259 

(216) 
DOT I 

248.4 

239.5 

236 

1· ----- -------- . --------- ~------- . -------------------+1----+-f+F'==:µ(j 

~~ 
2~M3 :t=ttj;? 

HRS DFI l-8DP-2DSA 

r- i 

Equivalent Circuits 

DOT I 

324 



eFor page printers 
LED printheads that fit on low end, small page printer. 

Dot density Paper 
Effective 

Wave length 
Light emitter Light emitter Number of Light Light output 

Part No. print width dimensions pitch light emitters output dispersion 
(DPI) size 

(mm) 
(nm) (µm) (µm) (dot) (µW/dot) (%) 

JE3008-SSBA 300 A4 216.6 720 45X65 84.6 2560 0.552 ±30 

JE2410-SSBA 240 84 257.3 720 70X85 105.8 2432 0.552 ±30 

JF3008-SSC 300 A4 211.2 720 45X 10 84.6 2496 0.037 ±30 

JE3008-SSBA 

~··· .. . . .. -.. -...... ., ............ -······· .................... -·- ... -.. .. ... .. ..... .... . ~ . . .. . . .. . 

263Max. 

f4r.----.·----.. ·· 
I ~,, 75±f--·---

254 

(216.6) 

r ~ . ~' _ \tDDT I 
~_:__3__ 

I 0.5 241 

~~~--Es~-----~~~-=---~---!!!Sffi!!!!!!!!!!!!S~~i~ 
~---<i-1 _______ 10_3 ______ _J__ ___________ I0_3 __________ , 

:;[ -~------@-
~_l _______ _l_ I 00 

8~1 
:S DF I 1-8DP-2DSA 

~-
___ j 

Equivalent Circuits 

STR I 

STR 2 

STR 3 

STR 4 

LA 

DIN 

CLK 

L-GND 

DOT 2560 

S.R. S.R. S.R. S.R. 

ftDNm 

Number of strobes 

4 

4 

1 

(Unit: mm) 

r­
m = 

I 
Page 

323 
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LED Printheads 

eFor page printers (Unit: mm) 

JE2410-SSBA 

293Max, ____________ ,, _______ ----·-
284 

(257 .3) 

22.6Max. 
25 277 

~11 !!~E• ~~!!!S~E· ~~~~8 ~-1-1-ii 
l1

_2_8 --~·-----------!!8_____ + ---- -~--"·- ------ -~ 
HRS DF I l-4DP-2DSA 2-M3 

, c:Jili ~ ' [ $"c- --§--- --$ 
l_ - .~•~6 __ ___J ___________ l20_ ___J 

Equivalent Circuits 

DOT I DOT 2432 

Voo 

STR I 
STR 2 

STR 3 
STR 4 

0\ 

DIN 

CLK 

L-GND 

~ 
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JF3008-SSC 

270Max. 

259 
------------- -------- ------~ 

248.4 

239.5 

' 5.95 HRS OF I 1-8DP-2DSA 

:1'~1 
2M3 s~ 

I I 

-~B---_r; _ ------H-------_ + -H ifmt ~ 
l ___ 54_ ___ J_ _________ 150 ------- - J 

Equivalent Circuits 

DOT I 

ftDNm 

(Unit: mm) 

DOT 2496 

r­m 
Cl 

I 

327 



Contact Image Sensors 

eOuick Reference 
Effective Pixel density (pixels/mm) 

reading width Reading speed 
(inches) 8 

IA2008-SSC 

8 (A4) 
IA2008-SSG 

5 ms/line 

IA2008-SSD 

IA2008-SSH 
10 ms/line 

eProduct Designation 

_1 _A...___~ ~- S [[j C 
Series name Pixel density Approximate reading width Specification code 

IA I Contact image sensors I 20 I 200 DPI I I 08 I a inches 

eFor facsimiles 
Contact image sensors to meet an increasing demand for plain paper capability G Ill facsimiles. 

Part No. 
Pixel density 

Paper size 
Reading width LED Wave length Reading speed Number of pixels Output Typ. 

(pixels/mm) (mm) (nm) (ms/line) (pixel) (V) 

IA2008-SSC 8 A4 216.0 570 5 1728 2 

IA2008-SSD 8 A4 216.0 570 10 1728 2 

IA2008-SSG 8 A4 216.0 570 5 1728 2 

IA2008-SSH 8 A4 216.0 570 10 1728 2 

(Unit: mm) 

IA2008-SSC IA2008-SSD 

PIXEL I 

-~--> 

328 



RD Nm 

(Unit: mm) 

IA2008-SSG IA2008-SSH 

~ 1 i" +<; 'r PIXEL I 

216 

:;1-=I L / = II " . . . 
ti 

I I I I 

r 1_6_±0.3 

i[~·~~~-------~--·="A'oM-=f=~i:=:"'=xxxi ~·rn:m----il, IJF~a_. 1 !I 
~'~-••_2,5_ L_ ~ 

_6=8±=-'1 __ 1¥ ~ 

ltt:::r 
I I 

I 
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Resistors 

Surface Mounted 

Thick Film Rectangular Chip Resistors(MCR)-332 

Chip Resistor Networks(MNR)-----336 

Temperature Sensitive Chip Resistors(MTSR)-340 

Trimmable Chip Resistors(MCL) ----342 

Chip Trimmer Potentiometers (MVR)---344 

Leadless Carbon Film Resistors(LLR)--346 

IStandard products •Semi-standard products ·Custom 

To make it easier for the customer to select the type of product best suited 
to his needs, we offer Resistors in three types : 

(1) standard, (2) semi-standard, and (3) custom. 

( 1) Standard products 

An inventory of these products is maintained so we can respond to customer or­
ders quickly. 

(2) Semi-standard products 
Theses differ from standard products in that an inventory is not maintained, 

and therefore,a certain amount of time is required to fill an order. Please 
consult with the company before ordering these products. 

Leaded 

Carbon Film Resistors(R • F)------350 

Metal Film Resistors(CRB)-------354 

Metal Oxide Film Resistors(CRH)----358 

Pin 

Resistor Networks(RM • RY)------361 

RC Networks(RC)----------365 

Resistor-related Products(JPW • LW) 366 

(3) Custom 

Custom products are developed and manufactred based on specifica­

tions prescribed by the customer. Since these are special specifi­
cation products, they require more time to deliver than do semi­

standard products. Please consult with the company before ordering 
these products. 

ePlease note the following when submitting an order. 
The amount of an order must be in multi plies of the basic order unit. 

•introductory remarks 
© : Standard products 

0 : Semi-standard products 
D. : Custom 

I 
331 
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Thick Film Rectangular Chio Resistors (MCA) 

(JIS Standard : JIS C 5223) 
ROHM was the first in the world to develop rectangular chip resistors and is now offering 7 series of reliable chip resistors 

ranging from MCR01 (1.0mm x0.5mm) to MCR100 (6.3mm X3.2mm) . 

eoimensions list 
Part No. 

Body 

imensions 

ctual size 

Enlarged 

(X3.0) 

MCR01 

1.0 
II 
DJos 

1005 

(0402) 

MCR03 

1.55 

II 
LJJo.s 

1608 

(0603) 

MCR10 MCR18 

2.0 3.1 
II II LJ]2s LJ]ss 

2012 3216 

(0805) (1206) 

- -

Note : 1. 4-digit numbers in the dimensions column are sizes in mm and parenthetically in inches. 

(Unit: mm) 

MCR25 MCR50 MCR100 

3.2 5.0 6.3 
II II II DJ2.6 DJ2.s DJrn 

3225 5025 6432 

(1210) (2010) (2512) 

• - -
• 



ftDNnl 

I 
Part No. Power rating (70'C) Maximum wOlking vol1age M Resistance tolerance Temperature coefficient Resistance range Operating ambient temperature ('C) 

F (±1%) llE - 100 0 -2.2M 0 
MCR01 1/16W (0.063W) 50 G (±2%) - 1000 -3.3M 0 

J (±5%) - 2.20 -3.3MO 

F (±1%) * - 1000 - 2.2M 0 

G (±2%) - 100 0 - 2.2M 0 
MCR03 1/16W (0.063W) 50 

J (±5%) - 1.oo-~10Mo 

J (±5%) w ( ± 200ppm/'C ) 300 0 -2.0M 0 

F (±1%) x ( ± 100ppm/'C ) 750-1.0MO 

F (±1%) - 100-2.2Mo 

G (±2%) - 10 0 -2.2M 0 
MCR10 1/10W (0.100W) 150 

J (±5%) - 0.680-10MO 

J (±5%) w ( ± 200ppm/'C ) 240-2.2MO 

K (±10%) - 0.47 0 -10M 0 

F (±1%) X ( ± 100ppm/'C ) 100-1.24MO 

F (±1%) - 1.00 -2.2M 0 -55-125 

G (±2%) - 1.0 0 -2.2M 0 
MCR18 1/8W (0.125W) 200 

J (±5%) - 0.390- 10MO 

J (±5%) w ( ± 200ppm/'C ) 100-10Mo 

K (±10%) - 0.39 0 -10M 0 

F (±1%) x (± 100ppm/'C) 390-1.0MO 

F (±1%) - 100-1.0MO 

MCR25 1/4W (0.25W) 200 J (±5%) - 0.47 0 -3.3M 0 

J (±5%) w ( ± 200ppm/'C ) 5.6 0 - 3.3M 0 

K (±10%) - 0.25 0 -3.3M 0 

F (±1%) - 100- 180k0 

G (±2%) - 9.1Cl-180k0 

MCR50 1/2W (0.50W) 200 J (±5%) - 1.00-560k0 

J (±5%) w ( ± 200ppm/'C ) 10 0 - 330k 0 

""' K (±10%) - 0.680- 560k0 m 
F (±1%) - 100- 82k0 ::J 

c. 
J (±5%) - o.68 o -1ook o u 

MCR100 1.00W 200 m J (±5%) W ( ± 200ppm/'C ) 240-10Qk0 
~ 

K (±10%) - 0.680-100k0 co -, 
Notes : 1.Jumper chips of the same shape are available (50m!l Max.) ::J 

2.Some resistors made to resistance tolerance of J ( ± 5%) have temperature coefficient of W (±200ppm/'C) 
3.Resistors around max. or min. resistance extreme or resistors of F grade MCR03 and MCR03 are made to the custom specification . (Unit: mm) 

Page 

348 
MCR01 (Except for)MCR01 Part No. L w t a b 

L L MCR01 1.0±0.05 0.5±0.05 0.35±0.05 0.20±0.10 o.25:'.:8:~g r--1 ~ MCR03 1.55±0.10 0.8o:'.:8:18 0.45±0.05 0.30±0.20 0.30±0.20 

[ll]Jw [ill]Jw MCR10 2.0±0.10 1.25±0.10 0.55±0.10 0.35±0.20 0.35±0.20 

MCR18 3.10±0.10 1.55:'.:8:18 0.55±0.10 0.45±0.20 0.45±0.20 
.l>...w.... 

IL JCJ1 IL '.1CJ1 MCR25 3.2±0.20 2.60±0.20 0.55±0.10 0.50±0.20 0.50±0.20 

~ ~l.L Jlt> MCRSO 5.00±0.20 2.50±0.20 0.55±0.10 0.60±0.20 0.60±0.20 

MCR100 6.30±0.20 3.15±0.20 0.55±0.10 0.60±0.20 0.60±0.20 

S' 

eProduct Designation ;: 
Is or 4 digit IEC coding system I ;i 

~~ Nm.........,.__,-~oo~o-@J-o-OODo I 
...... ~~~~~~~~~ .... • ---r== --,--=,___~~~~ ...... I __!__ I 

MCR 

Packaging and forming specifications Resistance Tolerance Temperature coefficient 
PZH MCR03/ 10/ 18/25/50/ 100 Polyethylene bag 

MCR00/10/18 
Bulk 

PZHI Bulk case 

F ±1% J ±5% x ±100ppm/'C 

w ±200ppm/'C G ±2% K ±10% 

MZS MCR01 ±250ppm/'C 

EZHU MCR00/10/18 Taping 
Paper tape reel Blank or 

General use 

JZHU MCR25/50/100 Embossed tape reel Applicable to precision type 333 
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Thick Film Rectangular Chip Resistors (MCA) 

ePackaging 

Part No. Packaging type Packaging style 

MCR01 Tape & Reel Paper tape reel 

Bulk Polyethylene bag 

MCR03 Tape & Reel Paper tape reel 

Bulk Bulk Case 

Bulk Polyethylene bag 

MCR10 Tape & Reel Paper tape reel 

Bulk Bulk Case 

Bulk Polyethylene bag 

MCR18 Tape & Reel Paper tape reel 

Bulk Bulk Case 

Bulk Polyethylene bag 
MCR25 

Tape & Reel Embossed tape reel 

Bulk Polyethylene bag 
MCR50 

Tape & Reel Embossed tape reel 

Bulk Polyethylane bag 
MCR100 

Tape & Reel Embossed tape reel 

ePackaging Specifications 

MCR01 

Reel 

Paper reel 

Plastic reel 

Marking 
-------

1.5±0.2 

r-

~b I ti ' 
M o O 

"-- ... ]~ ~ 
--- ~ !:::: 

~ ~ 

_J 
1.5±0.2 

r-
------i 

ti 
M o O ~b . ···~ 

Code Quantity /Package (pcs) Quantity /Unit (pcs) J 
Standard product · Semi-standard product 

(±5%) G (±2%) F (±1%) 

MZS 10,000 - © 0 (2mm Pitch) 

PZH 20,000 2,000 © / / 
EZHU 5,000 - © / / 
PZHI 25,000 - © 0 0 
PZH 20,000 2,000 © 0 0 

EZHU 5,000 - © 0 0 
PZHI 10,000 - © 0 0 
PZH 20,000 2,000 © 0 0 

EZHU 5,000 - © 0 0 
PZHI 5,000 - © 0 0 
PZH 10,000 1,000 0 / 0 

JZHU 4,000 - © / 0 
PZH 10,000 1,000 0 / 0 

JZHU 4,000 - © / 0 
PZH 8,000 1,000 0 / 0 

JZHU 4,000 - © / 0 
©:Standard product O:Sem1-standard product 

(Unit: mm) 

Tape 

Cardboard Chip resistor 



MCR03 MCR10 MCR18 

Reel 

Paper reel 

D 
Plastic reel 

MCR25 

Paper reel 

[) 
t'), 0 

Plastic reel 

MCR50 MCR100 

Paper reel 

D 

~I 
"I 

~b 

-
~ 

"' 

~l= 

+I 
0 

0 

1.0±0.2 

l~ 

1.5±0.2 

ir-

] ~ ... 

1.0±0.2 

r-

1 
0 
,.; 

~ ... 

1.5±0.2 

ir--

~b ] 0 ~ ::: ~ ~ 

1.0±0.2 r-· 

RBNm 

(Unit: mm) 

Tape 

Bulk Case 

MCR03 MCR10 MCR18 

25,000pcs/case 10,000pcs/case 5,000pcs/case 

110 

4.0±0.1 
Sprocket hole 

=-=-===~-===-'-=:::::-:::'::ii.==:--, ~ N 

0 :-:: ~ 
.n oO 

_,...Feeding direction 

Chip resistor 

Emlxlssed compcnent compartment 
Thermo compression cover tape d' 

Embossed j"" \ Chip res;>;; ~ 
a a 

4.0±0.I 
Sprocket hole 

_,...Feeding direction 

Chip resistor 

Thermo compression cover tape Embooed -""" J 
Embossed j"" \:• res;<;; 

8 
~ 

~No. 
m MCRSO 

A 3.4±0.2 

B 5.6±0.2 

w 12.0±0.1 

W1 5.5±0.05 

T 1.1Max. 

MCR100 

3.5±0.2 

6.7±0.2 

12.0±0.1 

5.5±0.05 

I 

I 
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Chip Resistor Networks CMNR) 

The smallest new chip resistor networks are now available.MNR02 is the smallest resistor network in the world and the MNR35 fits into 

high density applications to facilitate building highly reliable,compact industrial equipment. 

eDimensions list 

Part No. 

Body 

Dimensions 

ctual size 

Enlarged 

(X2.0) 

MNR02 

~ 

DJl.O 
1010 

(0404) 

• 

MNR12 MNR14 

~ 3.2 
DJl.6 II CJJ1.6 

1616 1632 
(0606) (0612) 

• -
• 

MNR32 

n 
DJ31 

3225 
(1012) 

• 

• 

MNR34 

3251 
(2012) 

-

MNR35 

3264 
(2512) 

-

MNR38 

32102 
(4012 

-
(X1.5) 

(Unit: mm) 

MNR78 

76102 
(4030) 

(X1.5) 

Note : 1. 4-digit numbers in the dimensions column are sizes in mm and parenthetically in inches. 

Part No. No.of elements Power rating (70"C) Maximum working voltage (V) Resistance tolerance Resistance range Operating ambient a>mperature ("C) 

MNR02 2 0.063W /Device 25 -55~125 
1on~1Mn 

MNR12 2 0.063W /Device 50 

0.063W /Device 
(E12 Series) 

MNR14 4 50 

MNR32 2 0.063W /Device 50 22l1~1Ml1 (E12 Series) 
J (±5%) 

MNR34 4 0.063W /Device 50 22l1~1Ml1 (E12 Series) -40~125 

MNR35 8 0.063W /Device 50 1oon~1ookn (E12 Series) 

MNR38 8 0.063W /Device 50 22l1~1Ml1 (E12 Series) 

MNR78 8~16 0.063W /Device 50 100il~330kil (E12 Series) 

eProduct Designation 

Part No. 

MNR ~[fil-~~-~-qy~g-
Packaging and forming specifications Circuit Resistance Tolerance Nominal resistance 

J ± 5% 11 3-digit IEC coding system P2 MNR12/14/78 
Bulk Polyethylene bag 

P3 MNR32/34/38 

A MNR02/12/14/32/34/38 

S,R MNR35 

MO MNR02 

EO MNR12/14 
Paper tape reel 

S,L MNR78 

JO MNR32 

J5 MNR34/35 
Taping 

Embossed tape reel 

HO MNR38 

W1 MNR78 Adhesive paper tape reel 



MNR02 

~ .~· ti 
0 33 +0. I Lt'l 

• -0.05 N 

M~ UJ l~~ j l 1.0±0.1 ~I -·~-=~~-~-~ 

Equivalent Circuit Diagram 

R, =R, 

MNR14 MNR34 

This marking is example for MNR34 series. 

Part No. L w t a b c p 

MNR14 3.2±0.10 1.6±0.10 0.50±0.10 0.3±0.20 0.5±0.15 0.3Max. 0.80 

MNR34 5.2±0.40 3.1±0.20 0.55±0.10 0.5±0.30 0.8±0.20 0.5Max. 1.27 

Equivalent Circuit Diagram 

R, =R ,=R 3=R • 

MNR38 

Equivalent Circuit Diagram 

R, =R 2=• ··=Rs 

ftDNRI 

(Unit: mm) 

MNR12 MNR32 

Part No. L w t a b c p 

MNR12 1.6±0.30 1.6±0.15 0.5±0.10 0.3±0.20 0.5±0.15 0.3Max. 0.80 

MNR32 2.6±0.20 3.1±0.20 0.55±0.10 0.5±0.30 0.8±0.20 0.5Max. 1.27 

Equivalent Circuit Diagram 

R ,=R, 

MNR35 

~ Iii { 
I~ 13 t~_j 

6.4±0~~1 ~ 

Equivalent Circuit Diagram 

(R circuit) 
10 6 

H-Hi 
MNR78 

5 

0.7±0.2 _.,..,...-

10.2±0.2 

Equivalent Circuit Diagram 

(S circuit) 
16 9 

I ! ! ! ! ! ! ! 

(S circuit) 
10 

H-Hi 
I 5 

(L circuit) 
16 9 

.. !tttH-H: 
I 

Circuit can be configured to customer specification. 

I 

Page 
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Chio Resistor Networks CMNR) 

ePackaging 
Part No. Packaging type Packaging style 

MNR02 Taping Paper tape reel (2mm pitch) 

Bulk Polyethylene bag 
MNR12 

Taping Paper tape reel 

Bulk Polyethylene bag 
MNR14 

Taping Paper tape reel 

Bulk Polyethylene bag 
MNR32 

Taping Embossed tape reel 

Bulk Polyethylene bag 
MNR34 

Taping Embossed tape reel 

MNR35 Taping Embossed tape reel 

Bulk Polyethylene bag 
MNR38 

Taping Embossed tape reel 

Bulk Polyethylene bag 
MNR78 

Taping Adhesive paper tape reel 

ePackaging Specifications 

MNR02 

Reel 

Paper reel 

MNR12 MNR14 

Paper reel 

ODO 
0 

MNR32 

+I 1.0±0.2 

r-

t~ 
:'.'I 
+I I .0 
0 r =' 

ih ---:i '" 
~1 ~ 

-~ 
.,. 

D 

Plastic reel 

~~~i_og ___ _ 

Plastic reel 

+I 

0 

2.0±0.5 

r-

~b .... ] ! 

Code 

MO 

P2 

EO 

P2 

EO 

P3 

JO 

P3 

J5 

J5 

P3 

HO 

P2 

W1 

1.5±0.2 

ir-

1.5±0.2 r-

]: 

Quantity /Package (pcs) Quantity /Unit (pcs) Standard product· Semi-star<lard product 

10,000 - /::,. 

20,000 2,000 /::,. 

5,000 - 0 
20,000 2,000 0 
5,000 - 0 

10,000 2,000 0 
4,000 - 0 

10,000 2,000 0 
4,000 - 0 
4,000 - 0 
5,000 1,000 0 
2,000 - 0 
1,500 500 0 
3,000 - 0 

.. 0 : Semi-standard product L;. : Special spec1f1cation 
(Unit: mm) 

Tape 

Thermo compression cover tape 

c.,dbo•(d 4 
? ·-· • • 

"' 

Chip resistor network ~~ 

~ D;e-oo\ '°'°" :;; 
•• ? 

Cardboard 

Punched hole - Feeding direction 

~'"--~ Thermo compression cover tape = 

- - -
Chip resistor network 

MNR12 MNR14 

A 1.8±0.1 1.8±0.10 

B 1.8±0.1 3.4±0.10 

c 8.0±0.3 8.0±0.2 

4.0±0.1 
Sprocked hole 

direction 

Chip network 

Pocket 

Embossed ta><pe-=r.i;'o=;P.i'=o;>=;;""';r.=~""'=:i""" --~ 



MNR34 

Reel 

LJD~~~~UD 000000 

il 

CJD 
~ 

MNR35 

LJD~~~~UD 000000 

il 

CJD 
MNR38 

MNR78 

Note : 1.Both 268mm and 294mm dia. are available. 

1.5±0.5 

1.5±0.5 

+I 

I .0 

~b .... ] ! 

ti 
M 

1.8±0.1 

Tape 

Chip resistor network 

Thermo compression cover tape 

Embossed tape \Chip resistor network 

Pocket 
/ 

Chip resistor network 

Thermo compr\ession cover tape /Chip resistor networJk ! 
Embossed t\pe / : 

i§i i§i i§ii§J'.'.'. -

naNm 

(Unit: mm) 

direction 

direction 

direction 

Chip resistor network 

Thecmo compce,;ioo c°'e' t'pe Chip ""''toe oetwock ~ 

Embossed tape \ / ti 

I l / 
""'"'"""'~itill~~""'"'if;Jj~~~"""itill=P""""""' 

~~$-&~~r&-A-4-A-----·:1 

~! 
----+-H--+~__L__ J 
~~--1~~-1--~e-:...._:_.::_c;:___- __J 

I 

... 
i 
rn 

r 
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Temperature Sensitive Chip Resistors CMTSR) 

Having linear temperature coefficient, these resistors are best suited for temperature compensation . Made of reliable metal 

glaze thick film and special electrodes of good solderability, their performance has been proven on the MGR series. 

The shape and dimensions follow those of MCR18. 

eDimensions list 

Part No. 

Body 

Dimensions 

Actual size 

Enlarged 

(X3.0) 

MTSR18 

3216 
(1206) 

-

(Unit: mm) 

Note : 1. 4-digit numbers in the dimensions column are sizes in mm and parenthetically in inches . 

(Unit: mm) 

Part No. Power rating (70"C) Maximum WO!king voltage (V) Temper••• cooflcient 1~1·c1 Resistance tolerance Resistance range OJ>11aUrq ""'"' temJ>11ature 1·c1 

MTSR18 1/20W (0.05W) 50 + 1500± 150 J (±5%) 10k0 -55~125 

eProduct Designation 

15 1+1500ppm/·cl 

Part No. Temperature coefficient 

MT s R1 [I][fil-[[][ilfil-QJ-ODD 
I I 5 

Packaging and forming specifications 

p Bulk Polyethylene bag 

E Taping Paper tape reel 

Resistance Tolerance 
J ±5% 

Nominal resistance 
I s-digit IEC coding system 



naNrn 

ePackaging I 
Part No. Packaging type Packaging style Code Quantily /Package (pcs) Quantity /Unit (pcs) Slandlld product • Semi..mlad prollJct 

MTSR18 
Bulk Polyethylene bag P15 20,000 2,000 A 

Taping Paper tape reel E15 5,000 - A 
.. a : Special spec1f1cations 

ePackaging specifications (Unit: mm) 

MTSR18 

Reel Tape 

4.0±0.J 
Sprocket hole 

1.5±0.2 

Chip resistor 

D --·-~ ~ - -
Cardboard Chip resistor 

I 
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Trirnrnable Chio Resistors CMCL) 

These resistors are tailored to the desired resistance value using the YAG laser and can replace trimmer potentionmeters 
used on the circuitry which must be stable for a long period once adjusted. 
Since adjusting process can be automated, the operating cost of your assembly line will be drastically reduced. 

ernmensions 

Part No. 

Body 

Dimensions 

Actual size 

Enlarged 

(X3.0) 

list 

MCL18 

n 
CJ:J1.ss 

3216 
(1206) 

-

(Unit: mm) 

MCL25 

n 
DJ2.6 

3225 
(1210) 

• 

Part No. 

MCL18 

MCL25 

Note : 1. 4-digit numbers in the dimensions column are sizes in mm and parenthetically in inches . 

Part No. Power rating (70°C ) Maximum working voltage (V) TemperatLJe crefficiert (r:P"ll/°C) 

MCL18 1/8W (0.125W) 100 ±250 

MCL25 1/4W (0.25W) 100 ±250 

eProduct Designation 

L 

1· x ·1 

l~ISJ 
~ j=='J 

_b_JL _J_L_b_ 

'X:Y : Trimming area 

L w x y 

3.10±0.10 1.55 ~818 1.20±0.20 0.85±0.20 

3.20±0.20 2.60±0.20 1.20±0.10 1.8±0.10 

Resistance tolerance Resistance range 

M (±22%) 1000~330k0 

M (±22%) 1000'.'-'330k0 

Part No. Packaging and forming specifications Tolerance of resistance Nominal resistance 
PXO Bulk Polyethylene bag M ±22% 3-digit IEC coding system 

EXO Paper tape reel 

JXO 
Taping 

Embossed tape reel 

(Unit: mm) 

t b 

0.50 ~8:~ 0.45±0.20 

0.55±0.10 0.45±0.20 

Operating ambient coefficient (•c) 

-55~125 

-55~125 



ePackaging 
Part No. Packaging type 

MCL18 
Bulk 

Taping 

Bulk 
MCL25 

Taping 

ePackaging Specifications 

MCL18 

Reel 

Paper reel 

Plastic reel 

MCL25 

Paper reel 

Plastic reel 

Packaging style 

Polyethylene bag 

Paper tape reel 

Polyethylene bag 

Embossed tape reel 

1.0 

r 
~I -1 
~b 11 ~ J ... 

~ 
1.5±0.2 

+I r·-
'= 

I 
~I ] 

0 

"t= ~ ... 

:Cl 
+I 1.0 

0 r 

t 1: 
~l 

~~]: 

1.5±0.2 

r-

naNrn 

ti 
Code Quantity /Packagejpcs) Quantity /Unitlpcs) Standard product· Semi-standard product 

PXO 20,000 2,000 0 
EXO 5,000 - 0 
PXO 10,000 2,000 "" JXO 4,000 - "" 0 : Semi-standard product b.. : Special specification 

(Unit: mm) 

Tape 

Chip resistor 

Thermo compression -~-~ 
Cardboard Chip resistor 

direction 

Chip resistor 

Thermo compression cover tape Component compartment 

Emboss~ )"" \: ""L ~ ~J 

I 
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Chio Trimmer Potentiometers (MVR) 

eDimensions list (unit: mm) 

Compact Part No. MVR22 MVR32 

The MVR32 is ultra low profile, 1.3mm. The MVR22 is ultra miniature, 
2.0 3.0 

2X2.7mm. Body r--i r--i 

Easily adjustable Dimensions Dl7 Dl· Special tool is not required for MVR22: can be adjusted using a ( +) 

screwdriver. Small but as easily be adjusted as MVR32. 

100% tested 
All MVR series potentiometers undergo full turning test before Actual size I • shipping to assure error free operation after delivery to the 
customers. 

Stainless steel parts • ~ All parts are of stainless steel which highly resistant to chemical Enlarged 

and damp. The slider is free from solder. (X3.0) 

Part No. Size Tenninals Adjustment Power rating Ma>dmlJllwokifllvO!age(V) Resistance range Resistance tolerance Taper Operating ambient 
temoerafure <°C > 

MVR22 2mm 3 
Surface adjustment 

0.05W 30 1000~1M0l!i N (±25%) B (Linear) -55~+125 with ( +) screwdriver 

MVR32 3mm 3 li~:r==nt with 0.1W 50 1000~1MOl!i N (±25%) B (Linear) -55~+125 

~ E6 series aer available together with following digit values,2.0,3.0,4.0,5.0 are available in any of all resistance range. 

eProduct Designation 

Part No. 

M v R [!][fil-[!!J[!][fil[ff]-~-ODO 
~~~~~~~__.__~--=-'~~ =s c:::., 
Packaging and fonning specifications 

HXBR 
MVR22/32 Reflow soldering KXBR 

HXBF Reflow soldering 
Taping 

KXBF MVR32 
Flow soldering 

MVR22 

Resistance value EX. 13"" I x I 03 0 --:-;1 l.6Max. 

~ 
0.9 

CD (j) 

Equivalent Circuit Diagram 

o--wvwNWV'----0 
CD TJ ) T3 (j) 

Tz 
® T: Terminal 

Embossed tape reel 

Insulation film 

MVR32 

2000 
5000 
2000 
5000 

Resistance Tolerance Nominal resistance 
I N I ±25% I Is-digit IEC coding system 

(Unit: mm) 

Resistance value EX. A3= Ix 103 0 
~-----~~ 

l.3Max. rl ![ u ~'~'"" lij ~---
1.0 ! 1.0 

Equivalent Circuit Diagram 

o--wvwNWV'----0 
CD TJ ) T3 (j) 

Tz 
® T : Terminal 



ePackaging 
Part No. Packaging type Packaging style Code Quantity /package(pcs) 

HXBR 2,000 
MVR22 Taping Embossed tape reel 

KXBR 5,000 

HXBR 2,000 
HXBF 2,000 

MVR32 Taping Embossed tape reel 
KXBR 5,000 
KXBF 5,000 

eMVR adjusting screwdriver specified by ROHM (for MVR32) 
Part No. Tip size Tip material Body material 

AD1804 1.8X0.4 Zirconia ABS resin 

Notes : 1. Minimum QTY 20. 

2. With protection cap. 
3. Ti size 1.3 x 0.4mm to MVR22. 

4.5 

RDNrn 

Quantity /Unit(pcs) Standard product• Semi-slaJ1da!d product 

- 0 
- 0 
- 0 
- 0 
- 0 
- 0 

0 : Semi-standard products 

(Unit: mm) 

Sprocket hole 

2.0±0.05 

I 

0 m 
fif 
3 

Page 
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Leadless, Carbon Film Resistors (LLR) 

(JIS standard : JIS C 5212) 

eDimensions list (Unit: mm) 

Part No. LLR10 LLR25 

3.5 5.9 

Body II II 
Dimensions D CTil.4 D CJ]2.2 

jActuaJ size - -
Enlarged - -(X3.0) 

hlh= 
OIIIJJ 
~ 

Part fllo. L 01 D2 

LLR10 3.5 ±0.1 1.4±0.1 1.55Max. 

U.R25 5.9 ±0.2 2.2±0.1 2.35Max. 

(Unit: mm) 

c 
8 

t 1 ,t 2 h1 

0.5-1.1 0.10Max. 

0.6-1.5 0.15Max. 

Part No. Power rating (70°C) Maximum working voltage (Vj Assistance tolerance Resistance range Operating ambient ~rature ('C) 

LLR10 1/8W (0. 125W) 200 J (±5%) 10-1 MO 

J (±5%) Hl-3.3MO -55-155 
l1.R25 1/4W (0.25W) 300 

G (±2%) 100-1 MO 

Note: 1.00 (less than 50m0) resistors available. 

eProduct Designation 

Part No. 

[!Jtfil-ceJEJ@J[J-QJ-ODO 
....... ___.I I 5 

LLR 
Packaging and forming specifications Resistance tolerance Nominal resistance 

P-01 LLR10 
Bulk Polyethylene bag 

P-04 LLR25 

,__G .......... ,___±_2 o/c_o___. 13-digit IEC coding system 

J. ±5% 

E-01 LLR10 

E-03 LLR25 
Taping Emmbosed tape reel 



ePackaging 
Part No. Packaging type Code 

Bulk P-01 
LLR10 

Taping E-01 

Bulk P-04 
LLR25 

Taping E-03 

ePackaging Specifications 

LLR10 

Reel 

I .0 

{) 0 ~l ii N 

il +I 

"" 

D 

LLR25 

2 .0 

~l +I 
M 

~ --- ···· 1~. ~ 
··-- ..,, -

"" "" 

D _ _J 

Packaging style Quantity /Package(pcs) 

Polyehtylene bag 10,000 

Embossed tape reel 2,500 

Polyethylene bag 5,000 

Embossed tape IBel 1,500 

Tape 

0.3±0.05 

""'i I I 0.05±0.01 _r 3.3Max 

Quantity /Unit(pcs) 

5,000 
-

1,000 
-

-------­Feeding direction 

naNm 

I 
Standard product • Semi-standard product 

© 
© 
g 

© 
@ : Standard product 

(Unit: mm) 

Leadless resistor 

4.0±0.1 

2.0±0.05 

r 
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Recommended land pattern (For Reflow Soldering) 

eThick Film Rectangular Chip Resistors(MCR) (Unit: mm) 

MCR01 MCR03/MCR10/MCR18/MCR25/MCR50/MCR100 

,10.5 

12'E..e--......- A B c D refe~nce value 

MCR03 2.7 0.3 0.2 0.52-0.92 

MCR10 3.5 0.3-0.4 0.3 1.1-1.3 

MCR18 5.0 0.8 0.6 1.4-1.8 

MCR25 5.0 0.8 0.6 2.1-3.0 

.MCR50 8.4 1.6 0.6 2.1-3.0 

MCR100 10.5 1.6 0.6 2.56-4.8 

echip Resistor Networks (Unit: mm) 

MNR02 MNR35 

I 

i!ii.t 
, , i ~o ffiH ~'ii--\.~-~ ;:~ 

: 

I 
i lil'!lSolder land 

llli~l 
I ! -~Hill 

. . ·j ~:7.l l°:.9°.l 
1 , . 40 1,. 30 I 0.61=1i.6i==-' 

S circuit R circuit 

ME Please use solder resist to cover PC board expect solder pad area . 

MNR12/MNR14/MNR32/MNR34/MNR38/MNR78 

Type a b p f 

MNR12/14 1.0 0.5 0.8 2.6 

MNR32/34/38 2.1 0.8 1.27 4.1 

MNR78 5.6 0.6 1.27 9.2 

echip Trimmer Potentiometers(MVR) (Unit: mm) 

MVR22/MVR32 

Type P1 P2 P3 P4 P5 P6 P7 PB P9 

MVR22 0.7 0.65 2.0 0.8 0.8 0.7 0.9 3.2 1.1 

MVR32(reflow) 0.8 1.2 3.2 1.2 1.0 0.9 1.5 4.6 1.6 

.:These lands are meant as a standard• layout and' do not assure cira.iit performance . 
*ROHM is not liable for infrigement of industrial rights of third parties concerning land configurations . 
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Carbon Film Resistors CR · F) 

(JIS Standard : JIS C 6408) 
From the preparation of component materials to final production , all stages are conducted in-house with highly advanced 
manufacturing technology to assure stable quality. 

Part No. Power rating (70°C) Maximum WO!king voltage (V) Resistance tolerance Resistnace range QJeratil"!I ambient temperatura ("C) 

R20 
1/5W (0.20W) J (±5%)' 

or 1/4W (0.25W) 
250 

G (±2%) 

1/3W (0.33W) 
J (±5%) 

R25X 300 
G (±2%) 

1/2W (0.50W) 
J (±5%) 

RSOX 350 
G (±2%) 

3/ 4W (0.75W) 
J (±5%) 

R75X 350 
G (±2%) 

(Non-flammable) 1/ 4W (0.25W) 
J (±5%) 

F20 250 
G (±2%) 

F25X (Non-flammable) 1/3W (0.33W) 
J (±5%) 

300 
G (±2%) 

FSOX (Non-flammable) 1/2W (0.50W) 
J (±5%) 

350 
G (±2%) 

F75X (Non-flammable) 3/ 4W (0.75W) 
J (±5%) 

350 
G (±2%) 

Notes : 1.Besides the resistors listed in the above table. on resistors (50mn or less) are available in the R20 and R25X series. 

2.Resistors less than 1on are metal film. 
3.General products are fire retardant. (Comform to UL94V-O) . 

4.High resistance "'8istors must be used under well designed operating conditions (load factor, voltage ) . 

5.R75X : old R50A. 

eProduct Designation 

G ±2% 

0.47 o- 2.2MO 

10 0-210 kO 
-55-+155 

0.47 o- 3.3MO 

10 o- 3.3MO 
-55-+155 

0.47 o- 5.1MO 

10 o- 5.1MO 
-55-+155 

0.47 o- 5.1MO 

10 o- 5.1MO 
-·55-+155 

0.47 0-100 kO 

10 0-100 kO 
-55-+155 

0.47 o- 1.5MO 

10 0-100 kO 
-55-+155 

0.47 0-100 kO 

10 0-100 kO 
-55-+155 

0.47 o- 56 kO 

10 o- 56 kO 
-55-+155 

J ±5% 

Part No. Resistance tolerance 

13-digit IEC coding system 

Nominal resistance 

I S: 

R Cfil@Jt!J-[!JEJ@J@]-lID-....____.D 
I 

Packaging and forming specifications 
T-08 R50X.L".?5XF50l\L'.?5X 1,000 

t-----1 
T-29 R20L}!5X F2QL?5X 52mm wide Ammo Box 2,000 

~ 
T04P R20 Axial 5,000 

T-24 R20/25X/ 50X,F20/25X/50X 2,000 

T-23 R20 26mm wide Ammo Box 5,000 

T-22 R20 6,000 
Cl 

T42V R20 c Ammo Box 2,000 ·a 5mm pitch parallel 
T41X R20 ~ Reel 2,500 

T34V R25X Ammo Box 2,000 
Radial 5mm pitch lengthwise 

T31X R25X Reel 2,500 

T36V R20 Ammo Box 2,000 

T35X R20 
2.5mm pitch lengthwise 

Reel 2,500 

R-02 R20/25X/50X/75X,F20/25X/50X/75X Straight Polyethylene bag 1,000 

FC02 R20,F20 5mm pitch Polyethylene bag 1,000 

FC06 R25X,F25X 1,000 

FC16 R50X,F50X 
_,,,_ 

Lead forming 
FCR (pitch parallel) 10nvn pitch Polyethylene bag 

1,000 3 m 
FC10 R75X,F75X 12.5nvn pitch Polyethylene bag 1,000 

ELR R20/50X 1,000 

EL03 R25X 
B.R (pitch lengthwise) Polyethylene bag 

1,000 



RDNRI 

eoimensions list (Unit: mm) 

R20 R25X 

1.9±0. I 

R50X R75X 

7.5Max. 2.85±0.2 11.0Max. 3.5±0.2 

E::=30±=3==i::f .6 •. 41-±0 •. 2 -EE=30=±3=1=l . ___ -W 
F20 F25X 

2.4±0.1 

F50X F75X 

II 
I 

2.65±0.2 11.0Max, 3.s~g:~ 

E=:=-~==±~-a•u+n~ - - -W r-------;..-(•IH-J£~·· - --W 
351 



352 

Carbon Film Resistors CR • F) 

ePackaging 

Part No. Packaging type Code 

Bulk 

Axial 

R20 

Radial 

Bulk 

R25X 
Axial 

Radial 

Bulk 

R50X 
Axial 

Radial 

R75X 
Bulk 

Axial 

Bulk 

F20 
Axial 

Bulk 

F25X 
Axial 

Bulk 

F50X 
Axial 

Bulk 
F75X 

Axial 

ePackaging Specifications 
•Taping (Axial) 

R20 F20 

R20 F20 

L Length 

D Outer diameter 

d Lead wire diameter 

IL2-Ld Off-center 

p Pitch 

R Lead wire projection 

s Tape shift 

T1 Base tape width 

w Inner tape width 

t Lead wire connection length 

z Lead wire curvature 

R-02 • FC02 • ELR 

52mm wide 
T-29 
T04P 
T-24 

26mm wide T-23 
T-22 

5mm pitch parallel 
T42V 
T41X 
T36V 

2.5mm pitch lengthwise 
T35X 

R-02 • FC06 • EL03 
52mm wide T-29 
26mm wide T-24 

5mm pitch lengthwise 
T34V 
T31X 

R-02 • FC16 • ELR 
52mm wide T-08 
26mm wide T-24 

5mm pitch lengthwise 
T34V 
T31X 

R-02 • FC10 

52mm wide T-08 

R-02 

52mm wide T-29 

26mm wide T-24 

R-02 

52mm wide T-29 

26mm wide T-24 

R-02 

52mm wide T-08 

26mm wide T-24 

R-02 

52mm wide T-08 

26mm I 52mm 

See page 351 

0.2Max. l 0.5Max. 

5.0±0.3 l 5.08±0.38 

0 

0.1Min. 

6.0±0.5 

26.0 ~g-2 l 52.0±1.0 

4.0Min. 

1.0Max. 

Packaging style Quantity (pcs) 
Standard product • Semi-standard product 

J (±5%) G (±2%) 

Polyethylene bag 1,000 © 0 
2,000 © 0 
5,000 © 0 

Ammo Box 2,000 © 0 
5,000 0 0 
6,000 © 0 

Ammo Box 2,000 © 0 
Reel 2,500 0 0 
Ammo Box 2,000 0 0 
Reel 2,500 0 0 
Polyethylene bag 1,000 © 0 

Ammo Box 
2,000 © 0 
2,000 © 0 

Ammo Box 2,000 © 0 
Reel 2,500 0 0 
Polyethylene bag 1,000 © 0 

Ammo Box 
1,000 © 0 
2,000 © 0 

Ammo Box 2,000 © 0 
Reel 2,500 0 0 
Polyethylene bag 1,000 © 0 
Ammo Box 1,000 0 0 
Polyethylene bag 1,000 0 0 

2,000 0 0 
Ammo Box 

0 2,000 0 
Polyethylene bag 1,000 0 0 

2,000 0 0 
Ammo Box 

0 2,000 0 
Polyethylene bag 1,000 0 0 

Ammo Box 
1,000 0 0 
2,000 /::,. /::,. 

Polyethylene bag 1,000 0 0 
Ammo Box 1,000 0 0 

© : Standard product 0 : Semi-standard product l>. : Special specification 

(Unit: mm) 

R25X RSOX R75X F25X FSOX F75X 

R25X R50X R75X F25X F50X F75X 

26mm I 52mm 

L Length 

D Outer diameter See page 351 

d Lead wire diameter 

IL2-L1 I Off-center 1.0Max. 

p Pitch 5.0±0.3 l 5.08±0.38 

R Lead wire projection 0 

s Tape shift 0.1Min. 

T1 Tape width 6.0±0.5 

w Inner tape width 26.5 ~~~ l 52.4~1:~ 
t Lead wire connection length 4.0Min. 

z Lead wire curvature 1.0Max. 



•Taping (Radial) 

Taping 

Axial 

Radial 

(5mm pitch lengthwise) 

R25X/R50X 

•Bulk (Forming) 

FCR 

-r1°°ll-

Forming 

1 
FCR L 

l 
ELR 

Part No. R20 

52mm wide 0 
26mm wide 0 
For Avisert 0 

For Panasert 0 

ELR 

-~-
Part No. R20 

5mm pitch FC02 

10mm pitch -
12.Smm pitch -

ELR 

(2.5mm pitch lengthwise) 

R20 only 

R25X RSOX 

0 0 
0 0 
0 0 
0 0 

R25X RSOX 

- -
FCOO FC16 

- -
EL03 ELR 

R75X F20 

0 0 
- 0 
- -
- -

R75X F20 

- FC02 
- -

FC10 -

- -

(5mm pitch parallel) 

R20 only 

F25X FSOX 

0 0 
" " 'J v 

- -
- -

F25X FSOX 

- -
FC06 FC16 

- -
- -

naNm 

F75X 

0 
-

-
-

F75X 

-
-

FC10 

-

I 
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Metal Film Resistors CCRB) 

(JIS Standard : JIS C 5724) 
The same size as small carbon film resistors, but made of nickel chromium film, these resistors are reliable because the 
resistive element is formed by ROHM's unique vacuum metal deposition process, and is highly stable. 

Part No. Power rating (70'C) Maximum working voltage (V) Resistance tolerance 

F (±1%) 

CRB20 0.20W 250 

D (±0.5%) 

F (±1%) 

CRB25 0.25W 300 
D (±0.5%) 

c (±0.25%) 

B (±0.10%) 

F (± 1%) 

CRBSO 0.50W 350 
D (±0.5%) 

c (±0.25%) 

B (±0.10%) 

Notes : 1.Standard resistance series : E96,D(±0.5%),C(±0.25%),B(±0.1%) : E192 
2.The 250 and 500 are the same as the standard series. 

eProduct Designation 

B ±0.10% 

c ±0.25% 

D ±0.5% 

F ±1.0% 

Part No. Resistance tolerance 

Tempe~lure cooficient (PPM/'C) Resistance range Operating ambient temperature ('C) 

x (± 100) 10~1Mn 

y (± 50) 10n~1Mn 
-55~+ 165 x (±100) 1on~1Mn 

y (± 50) 1on~1Mn 

w (±200) 10~1Mn 

x (±100) 1on~1Mn 

y (± 50) 10n~1M.O 

z (± 25) 49.9.0 ~330k.0 

x (±100) 10.0~lMCl 

y (± 50) 
-55~+165 

49.9Cl~1M.0 

z (± 25) 49.9.0 ~330k.O 

x (±100) 49.9.0~lM.0 

y (± 50) 49.9Cl~1M.0 

z (± 25) 49.9.0~330kCl 

w (±200) w~2.2Mn 

x (± 100) 10.0~2.2Mn 

y (± 50) 10.0~1Mn 

z (± 25) 49.9.0 ~330k.0 

x (± 100) 49.9.0~lM.0 
-55~+165 

y (± 50) 49.9.0~680kCl 

z (± 25) 49.9.0 ~680k.0 

x (± 100) 49.9.0~lOOk.0 

y (± 50) 49.9.0~100k.0 

z (± 25) 49.9.0 ~100k.0 

z ±25PPm/'C 

y ±50PPm/'C 

x ±10QPP"'/'C 

w ±200Ppm/'C 14-digit IEC coding system 

Temperature coefficient Nominal resistance 

_____ ...... I __ ~ _J_ _L_ I 

CR B [[J@J-[)[[)[[l[fil-[QJ [!J-0000 
I 

Packaging and forming specifications 
TOBE CRB50 

52mm wide Ammo Box ~ T29E CRB20/25 Axial 2,000 
T24E CRB20/25 26mm wide Ammo Box 2,000 
T42E CRB20 Cl Ammo Box 2,000 c: 5mm pitch parallel 
T41X CRB20 ·a. Reel 2,500 
T34E CRB25 ~ Radial Ammo Box 2,000 
T31X CRB25 

5mm pitch lengthwise 
Reel 2,500 

T35X CRB20 2.5mm pitch parallel Reel 2,500 
R-65 CRB20/25/50 Straight Polyethylene bag 1,000 
F02E CRB20 "' FCR (~ngthwise) 1smm pitch Polyethylene bag 1,000 

:; 
F06E CRB25 ID Lead fomning J1emm pitch Polyethylene bag 1,000 
ELRE CRB20 

ElR (parallcl) 
1,000 

E03E CRB25 Polyethylene bag 1,000 



eoimensions list 

CRB20 CRB25 

1.9±0.1 

~---- ---~----··-

CRBSO 

IOMax . 

.... -~·~F].~::: I _____ ~ 

naNm 

(Unit: mm) 

2.4±0.1 

I ' 

• 
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Metal Film Resistors (CAB) 

ePackaging 
Part No. packaging type 

Bulk 

CRB20 
Axial 

Radial 

Bulk 

CRB25 
Axial 

Radial 

Bulk 
CRB50 Axial 

ePackaging Specifications 
•Taping (Axial) 

CRB20 

CRB20 

L Length 

26mm 

Code Packaging 

R-65 • F02E • ELRE Polyethylene bag 
52mm wide T29E Ammo Box 
26mm wide T24E 

5mm pitch parallel T42E Ammo Box 
T41X Reel 

R-65 • F06E • E03E Polyethylene bag 
52mm wide T29E Ammo Box 
26mm wide T24E 

T34E Ammo Box 
5mm pitch lengthwise T31X Reel 

R-65 Polyethylene bag 

52mm wide TOBE Ammo Box 

CRB25 CRB50 

CRB25 CRBSO 

l 52mm 

L Length 

style Qunantity (pcs) 

1000 
2000 
2000 
2000 
2500 
1000 
2000 
2000 
2000 
2500 
1000 

1000 

(Unit: mm) 

26mm l 52mm 

D Outer diameter See page355. D Outer diameter See page355. 

d Lead wire diameter 

IL2-Ld Off-center 0.2Max. 

p Pitch 5.0±0.3 

R Lead wire projection 

s Tape shift 

T1 Base tape width 

w Inner tape width 26.0 :'.:~2 

t Lead wire connection leng1h 

z Lead wire curvature 

•Taping (Radial) 

(5mm pitch, horizontal) 

CRB20 only 

! 0.5Max. 

5.08±0.38 

0 

0.1Min. 

6.0±0.5 

I 52.0±1.0 

4.0Min. 

1.0Max. 

Taping~rtNo. CRB20 CRB25 

52mm wide 0 0 
Axial 

26mm wide 0 0 
For Avisert 0 0 

Radial 
For Panasert - 0 

d 

IL2-L1 I 

p 

R 

s 
T1 

w 
t 

z 

CRB50 

0 
-

-
-

Lead wire diameter 

Off-center 

Pitch 5.0±0.3 

Lead wire projection 

Tape shift 

Base tape width 

Inner tape width 26.5 ::~g 

Leed wire connection leng1h 

Lead wire curvature 

(5mm pitch, vertical) 

CRB25 only 

1.0Max. 

I 5.08±0.38 

0 

0.1Min. 

6.0±0.5 

I 52.4 :'.:l:~ 
4.0Min. 

1.0Max. 



naNm 

•Bulk (Forming) 

FCR ELR 

-rn11°1- -~-
For~rtNo. CRB20 CRB25 CRBSO 

1 5mm F02E - -
FCR j 1omm - F06E -
ELR ELRE E03E -

I 
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Metal Oxide Film Resistors (CRH) 

(JIS Standard : JIS C 6409) 
CRH series fixed metal oxide film resistors are a modified version of conventional nickel chromuim metal film resistor, CRB 
series, which is very stable and reliable. CRH is manufactured using ROHM's unique sputtering process which reduces the 
body size but increases high-temperature properties. These characteristics help in designing cost-effective devices. 

Part No. Power rating (70°C) Maximum working voltage (V) Resistance tolerance Resistance range Operating ambient temperature ('C) 

J (±5%) 0.220- 68k0 
CRH50 0.50W 350 

(±2%) G 100- 68k0 

CRH100X 
J (±5%) 0.220 -100k0 

1.00W 350 
(±2%) G 100-1ooko 

CRH100 
J (±5%) 0.220 -100k0 

1.00W 350 
(±2%) 

-25-+200 
G 100-1ooko 

CRH200 
J (±5%) 0.220-120k0 

2.00W 350 
(±2%) G 100-12okO 

J (±5%) 0.330 - 120k0 
CRH300 3.00W 350 

G (±2%) 100-120k0 

Notes : 1.Apphcable types ;straight lead; independent ,preformed ;and 52mm - wide taped. 

2.Resistors with tolerance grade F (±1%) and resistance temperature coefficient x (±100ppm/"C) are also available. 

eProduct Designation 

Part No. 

13-digit IEC coding system 

Nominal resistance 

CRH [f]@J@J@-gJEJ,ITJ@]-~---.......0_...___ 
Packaging and forming specifications Resistance tolerance 

T-11 CRH200 Ammo Box 500 G ±2% 
T·13 CRH200 Reel 1,000 
T-08 CRH100 

Cl 
1,000 c 52mm wide ·a_ Axial f---1,ooo T-29 CRH50 "' Ammo Box 1--

T·18 CRH100X '2,0cio 

J ±5% 

T-24 CRH50 26mm wide Ammo Box 2,000 
R-02 CRH300 ~ R-02 CRH200 Straight Polyethylene bag 500 
R-02 CRH50/100/100X ~ 
FC10 CRH100/100X ."£ 

FCR (Parallel) 
12.5mm pitch Polyethylene bag 1,000 

FC17 CRH50 
:; 

15mm pitch Polyethylene bag 1,000 [Q 

FH01 CRH50 IOmm pitch Polyethylene bag 1,000 
FH11 CRH100/100X 

Lead forming 
12.5mm pitch Polyethylene bag 1,000 

FH24 CRH200 
FH (Independent) 

15mm pitch Polyethylene bag 500 
FH34 CRH300 20mm_E!tch P~et~ene b!!I!. 250 



ftDNlll 

eoimensions list (Unit: mm) 

CRH50 CRH100X 

7.5Mp:. 2.J~g:; 

E:==30=±=3=::.=tH611.3·5·±~01.6~5-JI==3=0=±=3:$:3 . _ --liJ-
CRH100 CRH200 

3.5±0.5 

~·IH-~ -- --W 
14.0~ax. 4.0± 1.0 

E::::::.::24M=in.=±ll11J2.ol-±1l-.o ·jE:=::::::f== --- -@ 
CRH300 
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Metal Oxide Film Resistors (CRH) 

ePackaging 
Part No. Packaging type Code Packaging style Quantity (pcs) 

CRH50 Axial 

CRH100 Axial 
CRH100X Axial 

CRH200 Axial 

ePackaging Specifications 
•Taping (Axial) 

52mm wide 

26mm wide 

52mm wide 

52mm wide 

52mm wide 

CRH50 CRH 100 CRH 100X CRH200 

Tapin~No. CRH50 CRH100 

152mm wide 0 0 
Axial J 26mm wide 0 -

•Bulk (Forming) 

T-29 

T-24 

T-08 

T-18 

T-11 

T-13 

CRH100X 

0 
-

Ammo box 
2,000 

2,000 

Ammo box 1,000 

Ammo box 2,000 

Ammo box 500 

Reel 1,000 

L Length 

D Outer diameter 

d Lead wire diameter 

IL2-L1 I Off-Center 

p Pitch 

R Lead wire projection 

s Tape shift 

T1 Tape width 

w Inner tape width 

t Lead wire connectioo lenglh 

z Lead wire curvature 

CRH200 CRH300 

0 -

- -

F C R (Horizontal ) F H (Snap-in Type) 

-~- -~- j_ 

Form~No. CRH50 CRH100 CRH100X CRH200 CRH300 

12.5 - FC10 FC10 - -
FCR 

15 FC17 - - - -
10 FH01 - - - -

FH 12.5 - FH11 FH11 - -
(Snap-in Type) 15 - - - FH24 -

20 - - - - FH34 

26mm 

5.0±0.3 

26.5 ~J:g 

Slandani product • Semi-standard product 

0 
0 
0 
0 
0 
0 

0 : Semi-standard product 

(Unit: mm) 

I 52mm 

See page359 

1.0Max. 

l 5.08±0.38 

0 

0.1Min. 

6.0±0.5 

l 52.4 ~1:~ 
4.0Min. 

1.0Max. 



Resistor Networks (RM · RY) 
RD Nm 

A number of resistors are packed in a small package, for high density mounting. 
The excellent characteristics of thick film resistor are fully made by our designers who have long experience in this field. 
The result is a series of high performance , high reliable resistor network products. 

eResistor Networks 

.----1 Power rating 
Type Part No. Type (at 70°C/Element) 

RML 1/8W 
Number of 

RM series RMN 1/6W 
elements specified 

RMH 1/4W 

Number of RY series 
RYL 0.075W 

elements specified 

eLadder Networks 
Part No. Bits Circuit 

RKMSLWXXXX 4bit weighting R/2 R /4 R/8 R 

RKM6LWXXXX 5bit weighting R /2 R /4 R /8 R /16 R 

RKM7LWXXXX 6bit weighting R /2 R /4 R /8 R /16 R /32 R 

RKM8LWXXXX ?bit weighting R /2 R /4 R /8 R /16 R /32 R /64 R 

RKM6LXXXX R /2 R4bit R/2R 

RKM7LXXXX R /2 R 5bit R/2 R 

RKM8LXX XX R /2 R 6bit R/2 R 

RKM9LX XXX R /2 R ?bit R/2 R 

RKM10LX XX X R /2 R8bit R/2R 

Note : 1.No.of pins, instead of elements. 

eProduct Designation 

•RM. RY series (Number of elements specified) 

Number of elements 

Temperature coefficient 
(ppm/°C) 

Resistance tolerance 

x: ±100 
F (±1%) 

G (±2%) 
General : ± 200 

J (±5%) 

±300 J (±5%) 

Resistance Linearity 

±1/2LSB(±3.12%) 

1k!1~15k!1 
± 1/2LSB( ± 1.56%) 

±1/2LSB(±0.78%) 

±1/2LSB(±0.39%) 

±1/2LSB(±3.12%) 

± 1/2LSB( ± 1.56%) 

750!1 ~120k!1 ±1/2LSB(±0.78%) 

± 1/2LSB( ± 0.39%) 

±1/2LSB(±0.20%) 

Resistance range Package 

FX (GX) 51on~1M!1 SIP 

J 22n~2.2M!1 4~14pins 

SIP 
33!1~1M!1 

4~16pins 

Tolerance Temp. coefficient 

J 

G 

F 

J 

G 

F 

(±5%) 

(±2%) 

(±1%) 

Absolute ± 200ppm/°C 

Tracking± 50ppm/°C 

(±5%) 

(±2%) 

(±1%) 

Absolute ± 200ppm/°C 

Tracking ±50ppm/°C 

13-digit IEC coding system 

Resistance value 

~-~-~-~ ~------., 
Height 

L 

N 

H 

5.08mm 

6.35mm 

8.90mm 

Circuit name 
See page 363 for 

applicable circuits. 

Packaging 
- Bulk 

TM Taping 

~ (4~9pins) 
GM 
~ 
i--=--1 

GN Container 

t-----1 
GH 

3-lead taping 

All-lead taping 

For 5.08mm height 
component(RML · RYL) 

For 6.35mm height 
component (RMN ) 

For 8.90mm height 
component (RMH) 

Resistance tolerance Temperature coefficient 
F 

G 

J 

±1% 

±2% 

±5% 

X ± 100ppm/°C 

±200ppm/°C 

== i 
= !:!. = = CD CD 

"' ::!! ~ §" 

= :z 
CD CD 

~ E' 
= ~ c;; "' 

• 
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Resistor Networks (RM · RY) 

eoimensions list 
Type Outward (example) Dimensions (mm ) 

RML -
RMN -

L 

_[ J 

-
H 1 • RMLS8 152J 

-t::ll -11_ RMH 

RYL -
RKM -

Notes : 1.Standard devices have 4 to 14 lead terminals . 

2.Up to 18 terminals are available . 
3.RML and RYL available in 3 pin configuration . 

w L 1.25Ma~ 
0.5±0.l{R'IL oo~ 0.48±0.1) 

1.1±0.l(R'IL ooly 1.0±0.1) 

2.0±0.5 

~ 
11 0.25±0.05 

(Unit: mm) 
H Max. p L Max. h 

5.08 

6.35 2.54±0.1 2.54x (number of pins-1)+2.5 

8.90 3.2:'.:~·6 

5.08 1.778±0.1 max (number of pins-1) +2.5 

6.35 2.54±0.1 2.54x (number of pins-1) +2.5 



ftDNm 

eApplicable Circuits 

~ 
C Circuit 
(RM Series) Series Parallel Both end common 

Stnadard S Circuit Terminal T Circuit Di~der B Circuit Divider E Circuit Di~der G Circuit Custom 
W Circuit H Circuit A Circuit D Circuit . (RK Series) 

RML 0 0 0 0 0 f:l. 

RM RMN 0 0 0 0 0 f:l. 0 0 f:l. f:l. 

RMH 0 0 0 0 0 0 0 0 0 f:l. 

RY RYL 0 0 

Side common(standard) Center common Series 

Circuit S 
Circuit C (RM Series) 

Circuit H 
Circuit W (RK Series) 

mm mn 1r~TN.T~-~1w. I -~-~ 1 
pin I pin! pin I 

Parallel Both end common Terminator 

Circuit T (RM Series) 
Circuit A Circuit D Circuit B (RK Series) 

1111111 nnn R2 R2 R2 R2 

f1R, [} QR, QR, 

pint pin I 

pin I 

Divider 

Circuit B (RM Series) 
Circuit E Circuit G 

Circuit F (RK Series) 

R, R ' R, 

rn rn rn 
R' R' R, 

nR2nR2nR2 
R2 R2 Fl A A 0 000000 

pin I pinl 

Custom( example) 

R, R2 R3 R, Rs 

Tntf·· 
R3 Rs R7 

nllTlll 
~ lffil ~·· R, R2 R4 

~ 
R4 Rs 

I1 
eLadder Networks(RKM Type) 

Applicable circuits 

4-bit weighting(LW) 7-bit weighting(LW) R/2R n-bit(L) 

GND (LSB) (MSB) Out 

ITffi 
pin I 

R ZR 4R 8R 16 32 64 
R R R 

pin I pin I I 
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Resistor NetworksCRM · RY) 

ePackaging 
Part No. Packaging type Code Packaging style Quantity /Package (Pcs) Quantity /Unit (pcs) 

RM Series 
200,400 100 

Bulk - Polyethylene bag 500,1000 (50) 

l 3-lead taping TM 
4-9Pins Ammo Box 1,000 -

All-lead taping TA 
RML 

GM 
Container Container tube 100 container tubes 13-60 

GC 

1 3-lead taping TM 

RMN/RKM 4-9Pins Ammo Box 1,000 -
All-lead taping TA 

Container GN Container tube 100 container tubes 13-60 

RMH Container GH Container tube 100 container tubes 13-60 

Bulk - Polyethylene bag 500,1000 100 

RYL GM 
Container Container tube 100 container tubes 13-60 

GC 

eThe Class and Basic Ordering Units for Standard and Semi-standard Products 
RM 1 Circuit Symbol s c H A D B G E T 
Type rBa~c '""i unit ie_cs. 200,400,500 or 1000 

RML © © © © 
RMN © 0 0 © 
RMH © 0 0 © 

ePackaging Specifications 
•Taping 

TA 

Resistor Chip Networks 25.4±0. l 

•Container 

© 
0 
0 

IL:::: IL:::: JL JL 
0 0 0 0 
0 0 0 0 

1tem--
__ I 

::::---. 
H 

w 
L 

Height 

Cross section 

Remarks RY 1 Circuit Symbol s I A 

Type _ras1c ~~enng 500 or 1000 
Remarks 

unit (pcs.) 

:o?:Oand.t.are 
further classified 
by the resistance 
value used. 

RYL © l 0 by the resistance value used. 

© : Standard product 0 : Serm-standard product 

(Unit: mm) 

TM 

(Unit: mm) 

GM GC GN GH 

11.0±0.2 13.2±0.2 13.4±0.2 14.5±0.2 

5.0±0.15 3.8±0.15 3.8±0.15 3.8±0.15 

508~~5 508~~5 508~~5 580±0.5 

For 5.0Bmm height For 6.35mm height For 8.90mm height 

TI 
.---

TI a fl ~ L___.J 



RC Networks CRC) 
naNm 

Several resistors and capacitors are packed into a single package, enabling high density mounting of resistors and capacitors. 

The number of reliable thick film resistors and chip capacitors in a package can be specified in the order sheet, to meet RC 

requirements of the specific circuit design and to eliminate unnecessary components and assemble processes. Can be used as an 

interface to TTL, C-MOS, etc., or as integrated components on industrial equipment and vehicle devices and other applications. 

Part No. Power rating Temperature coefficient (ppm/'C I Resistance tolerance Resistnace range Capacitance range Package Operating ambient temperature ('CI 

RC 1/BW ±300 
J (±5%) 

470~470k0 
200pF~0.047 µ F 

SIP4~14pin 
G (±2%) (CK) 

-25~+85 

Note : 1.This type is available in tube packing. 

eProduct Designation 
Bulk 

S Container 

Type number Packaging style 

I _L 

RC -0000-0-0 
I 

Part No. Version 

(Unit: mm) eApplicable Circuits 

3.SMax. Max.2.54X (n- 1)+2.5 J- ------ -1 

~ .. n===tr [Jfrf] fQ]LJ !~ 2 

2.54±0.25 

"-----' 
(n : Number of pins) 

• No. of terminals : 4......, 14 

I 2 3 4 o-1 " 

IT1h1 
I 2 3 n-2 n-1 n 

fhh 
I 2 3 n-1 n 

I 2 3 4 5 n-2 n-1 " 

fWD 
I 2 3 " 

fEh 
I 2 3 n-1 n 

Note : 1. The following are typical circuits . Other circuits are available on request . 

ePackaging 

Part No. Packaging type Packaging style Code Quantity/Package (pcs) Quantity /Unit (pcs) 

RC Polyethylene bag 
200,400 

Bulk - 100 

Series 
500, 1000 

Container Container s 100 container tube 13~60 

eThe Class and Basic Ordering Units for Standard and Semi-Standard Products 
RC l Basic Ordering 5000 Remarks 
Type Unit (pcs.) 

RC /::,. Only custom made products 

.6.:Special specifications 
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Resistor-related Products 

Jumper Wires JPW01 and JPW02 
Resistance : 10m0 or less; max.current : 2A; Isolation voltage 1000V; useful for cross-pattern jumper and cross-part jumper. 

ePackaging 
Part No. Packaging type 

Bulk 

JPW01 Axial 

Bulk 

JPW02 Axial 

Radial taping 

ePackaging Specifications 
•Taping (Axial) 

JPW01, JPW02 

T' 

L' 

Item 

Code 

R-01 
52mm wide T-29 
26mm wide T-24 

R-01 
52mm wide T-29 

26mm wide T24W 

5mm pitch, vertical T34V 

L 

D 

d 

(unit : mm) 
Part No. JPW01 JPW02 

Outer diameter D 1.80±0.10 2.30±0. 15 

Length L 3.2±0.2 5.7±0.2 

Lead diameter d 0.45 ~g.02 0.55±0.02 

Lead length H 28±3 28±3 

Adhesive flow length C 0.3Max. 0.5Max. 

Packaging style Qunantity (pcs) 

Polyethylene bag 1000 

Ammo box 
2000 
2000 

Polyethylene bag 1000 
2000 

Ammo box 2000 

2000 

26mm l 52mm 

Length 

Outer diameter See figure left 

Lead wire diameter srr~---------
IL2-L1 I Off-Center 1.0Max. 

w --

•Taping (Radial) 

( 5mmpitch, vertical) 

JPW02 

p 

R 

s 
T, 

w 
t 

z 

Lead Wries for Taping : LW T-29 
Resistance 10m Q or less;suitable for automatic placement. 

Pitch 5.0±0.3 I 5.08±0.38 

Lead wire projection 0 

Tape shift 0.1Min. 

Tape width 6.0±0.5 

Inner tape width 26.5 ~Jg l 52.4 ~ ~~ 
Lead wire connection length 4.0Min. 

Lead wire curvature 1.0Max. 

Tapi~rtNo. JPW01 JPW02 

52mm wide 0 0 
Axial 

26mm wide 0 0 
For Avisert 0 0 

Radial 
For Panasert - 0 

(Electical annealed copper wire) 
(Unit: mm) 

Item Part No. LW T-29 

Outer tape width A 64.5±0.5 

Inner tape width w 52.4 ~ ~.~ 
Pitch p 5.08±0.38 

Tape width T 6.0±0.5 

Lead diameter d 0.60±0.02 



Capacitors 

Surface Mounted 

Multi-Layer Ceramic Chip Capacitors --368 
MCS Series ---------------------------- -------------------- ------------------------------------ 368 

MCH Series --------------------------------------- -- -------------------------------- ------------------------368 
MC Series----------------------------------------------------------------------------------------------------------368 

•Standard products • Semi-standard products • Custom 
To make it easier for the customer to select the type of product best 
suitable for applications, we offer capacitors in three types : 

(1) standard, (2) semi-standard, and (3) custom 

( 1 ) Standard products 

Standard products are available upon request. 

(2) Semi-standard products 

Theses products require a certain amount of time to fill an order. 
Please consult us for delivery date : 

Radial 

Multi-Layer Ceramic Capacitors 384 
SR Series·------------------------------------------------------------------------- ---------------------------------384 

Axial 

Multi-Layer Ceramic Capacitors ----386 
SA Series ---------- ----386 

(3) Custom 

Custom products are developed and manufactred to specifications 
prescribed by tha customer. 
These are special specification products, require more time to deliver 
than do semistandard products. Please ask us for delivery date. 

ePlease note the following when placing an order. 
The amount of an order must be in multiplies of the basic order unit. 

eintroductory remarks 

© : Standard products 
0 : Semi-standard products 
,t,.: Custom 367 
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Multi-Layer Ceramic Chip Capacitors 

MCS • MCH • MC Series 
eMcs Series (Dry plated termination type) 
Termination is dry plated employing a thin film process, featuring high deflection resistance, high thermal cycle resistance and high heat 
resistance. This process helps to obtain larger capacitance in a smaller size and to achieve higher density mounting. 

eMCH Series (Solder plated termination type) 
Can be soldered either by wave or reflow soldering. 

eMC Series (AgPd termination type) 
Reflow soldering type only. Available in wide capacitance range. 

eDimensions list (Unit: mm) 

- MCS18 MCS21 MCS31 MCS32 MCS43 MCS53 

Series name MCH15 MCH18 MCH21 MCH31 MCH32 - -
- - MC21 MC31 MC32 MC43 MC53 1.0 1.6 2.0 3.2 3.2 4.5 5.6 

[ J [ J. [ J [ J. [ J [ J. t=JJa2 Body LJ]o.5 LJ]o.a 0]1·25 DJ1.6 LJJ2.5 DJ3·2 Dimensions 

1005 1608 2125 3216 3225 4532 5632 
(0402) (0603) (0805) (1206) (1210) (1812) (2212) 

Actual size - - • - • • -
MCS 0 ~ • # • • # 

Enlarged 

(X2.0) 

MCH 
# fl> • , • • ~ MC 

MCH Only MCH Only MC Only MC Only 

Note : 4-digit number in the dimensions column are sizes in mm and parenthetically in inches. 

MCS Series MCH/MC Series 

L L 

tj~ 03 
I 1::2] 

Is! ! 
I Tl 

s 

(Unit: mm) (Unit: mm) 

Part No. L w T Part No. L w T B (Min.) S (Min.) 

MCS18 1.6±0.05 0.8 ±0.05 0.9Max. MCH15 1.0±0.05 0.5±0.05 0.5±0.05 0.1 0.3 

MCS21 2.0±0.1 1.25±0.1 1.25±0.2* MCH18 1.6±0.1 0.8±0.1 0.9Max. 0.15 0.4 

MCS31 3.2±0.1 1.6 ±0.1 
1.2s::!:8.2 

MCH/MC21 2.0±0.15 1.25±0.15 1.25±0.2* 0.2 1.0 ::!:8.2 0.6 
1.25::!:8.2 

MCS32 3.2±0.2 2.5 ±0.2 0.7 ::!:8.2 MCH/MC31 3.2±0.15 1.6±0.15 1.0 ::!:8.2 0.2 1.0 

MCS43 4.5±0.2 3.2 ±0.2 1.2s::!:8.2 MCH/MC32 3.2±0.2 2.5±0.2 0.7 ::!:8.2 0.3 1.0 

MCS53 5.6±0.2 3.2 ±0.2 1.25::!:[2 MC43 4.5±0.5 3.2±0.4 1.25::!:8.2 0.4 2.0 

MC53 5.6±0.5 3.2±0.4 1.25::!:8.2 0.4 2.0 

Notes : 1.0nly rated voltage 500V parts T=1.5±0.2 
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eProduct Designation 

Series name 
Symbol Series 

MCS Dry plated tennination type 

MCH Solder plated termination type 

MC AgPd termination type 

ePackaging 
Type 

1005 
MCH15 

(0402) 

MCS18 1608 

MCH18 (0603) 

MCS21 
2125 

MCH21 
(0805) 

MC21 

MCS31 

MCH31 
3216 

(1206) 
MC31 

MCS32 

MCH32 
3225 

(1210) 
MC32 

MCS43 4532 

MC43 (1812) 

MCS53 5632 

MC53 (2212) 

Note : iiff = 0.7mm 

Symbol EIA code 
15 0402 
18 0603 
21 0805 
31 1206 
32 1210 
43 1812 
53 2212 

Shape, Dimensions 

Symbol Voltage 

2 25V 

3 16V 

5 50V 

7 500V 

Rated voltage 

In picofarads, given by a three-digit number, the first two 
digits are signrricant digits and the last digit gives the num· 
ber of zeros. The position of a decimal point is identified by 
the letter A. 
&a1lia :rn : :mt, 472: 4, J!W, 1fti: 15ff. 010: 1i:f, R75: Ol!if 

Capacitance code 

Capacitance-temperature characteristics Capacitance tolerance Packaging specifications 
e Operating Tempera- Temp. Coefficient or Symbol Tolerance (Series) Application Symbol Description LIJORM ~ ture Range Percent Change 

A COG -55~+125'C 0±30ppm/'C c ±0.25pF 1 OpF and below p Plastic taping ( q, 178mm) 

UJ U2J -25~+85 ·c - 750 ± 120ppm/'C D ±0.5pF 10pF and below PB Plastic taping ( ,P330mm) 

SL - -25~+85 ·c + 350~ -1 OOOppm/'C F ±1pF 10pF and below K Paper taping ( ¢178mm) 

c X7R -55~+125'C ±15% J ±5% (E24) - KB Paper taping ( ¢330mm) 

E Z5U +10~+85 ·c +22,-56% K ±10% (E12) - c Bulk case 

F Y5V -3o~+85 ·c +22,-82% M ±20% (E6) - NoS)'TllboJ Bulk 

T - o~+85 ·c +70,-30% z +80, -20% (E3) -
p More than nominal value (25'C I Only fcr T characteristics 

Q Mere than ocminal value (O~atirig temp. range) Only fa T characteristics 

Packaging type Packaging condition Code Basic ordering unit Rank 

Bulk case c 80,000 © 
Bulk 

Polyethylen bag - 2,000 0 
¢ 178 K 10,000 © 

Taping Paper taping 
¢330 © KB 50,000 

Bulk case c 
Bulk 

15,000 © 
Polyethylen bag - 2,000 0 

¢178 K 4,000 © 
Taping Paper taping 

© ¢330 KB 16,000 

Bulk case c 
Bulk 

*10,000 © 
Polyethylen bag - 2,000 0 

¢178 K 4,000 © 
Paper taping (T ;o; 1.0mm) 

¢330 KB 16,000 © 
Taping 

¢178 p 3,000 © 
Plastic taping (T = 1.25mm) 

¢330 © PB 12,000 

Bulk Polyethylen bag - 2,000 0 
¢178 K 4,000 © 

Paper taping (T ;o; 1.0mm) 
¢330 KB © 16,000 

Taping 
¢178 p 3,000 © 

Plastic taping IT= 1.25mm) 
¢330 © PB 12,000 

Bulk Polyethylen bag - 2,000 0 
¢178 p 3,000 © 

Taping Plastic taping 
¢330 PB 12,000 © 

Bulk Polyethylen bag - 2,000 © 

Taping Plastic taping ¢178 p 1,000 0 

Bulk Polyethylen bag - 2,000 © 

Taping Plastic taping ¢178 p 1,000 0 

© : Standard product 0 : Semi-standard product 

I 
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Multi-Layer Ceramic Chio Capacitors 

ePackaging specifications 

Taping 
MCH15 

Reel 

Specifications A B c 
</>178 </>178±2.0 </>50Min. 13.0±0.5 

</>330 <;6330±2.0 <;6100Min. 13.0±0.5 

eRecommended land pattern 

0. 7Max. 

II 

~ 
JJ~._8Max. 
K/KB 

__ J 

w 
2.0 10.0±1.5 

2.5 10.0±1.5 

(All except) MCH15 

4.0±0.I iPl.S~.I 

2.0±0.05~0.ll c 
¢I¢ t9 0 0~ I" C CJ C [OH~~~ 

~ 

~ 
MCS18 MCS21 MCS31 MCS32 

MCH18 MCH21 MCH31 MCH32 

MC21 MC31 MC32 

A 1.0 1.65 2.0 3.0 

B 1.8 2.4 3.6 3.6 

Bulk case 

(Unit: mm) 

0.3Max I .05Max. 

r1 
I I 1 . 8Max. __l_ll_:._2Max. 

P/PB K/KB 
MCS43 MCS53 

- -
MC43 MC53 

4.0 4.0 

4.9 6.0 

(Unit: mm) 

Excessive solder gives machanical and thermal stress on multi-layer ceramic capacitor, leading to chip damage. 
Land on PCB must be small enough to avoid accumulation of excessive solder. 

(Unit: mm) 

Land 

Part No. A B c Part No. A B c 
MCS18 1.1 0.75 0.75 MCH18/MC18 0.8 0.7 0.9 

MCS21 1.5 0.75 1.1 MCH21/MC21 1.0 1.0 1.3 

MCS31 2.7 0.75 1.4 MCH31/MC31 2.0 1.0 1.7 

MCS32 2.7 0.80 2.3 MCH32/MC32 2.0 1.2 2.6 

MCS43 3.8 1.10 3.0 *Smaller C is preferable . 

MCS53 4.9 1.10 3.0 

l!EThese lands are of standard layout and do not assure circuit performance. 

*ROHM is not liable to infringement industrial rights of third parties concerning the land configurations. 
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MCS Series ti 
ecapacitance range Class2 (High dielectric constant system) Rated voltage 25V • &JV 

Sizes MCS18 (0603) MCS21 (0805) 

Temperature characteristic C (X7R) E (Z5U) F (Y5V) C (X7R) E (Z5U) F (Y5V) 

Capacitance 
Rated voltage (V) 50 25 50 25 50 25 50 25 50 25 50 25 

Tolerance (%) 
K (±10) K (±10) z z z z K (±10) K (±10) z z z z 
M (±20) M (±20) ( +80, -20) ( +80, -20) (+80, -20) ( +80, -20) M (±20) M (±20) ( +80, -20) (+80, -20) ( +80, -20) ( +80, -20) 

100 (pF) 
120 
150 
180 
220 ~ c=:=J 

270 ~ c=:=J 
330 ~ c=:=J 
390 ~ c=:=J 

470 ~ c=:=J 
560 ~ c=:=J 
680 ~ c=:=J 

820 ~ c=:=J 
1000 ~ ~ ~ c=:=J 
1200 ~ ~ ~ c=:=J 

1500 ~ ~ ~ c=:=J 
1800 ~ ~ ~ c=:=J 
2200 ~ ~ ~ ~ r===:::J 

2700 ~ ~ ~ c=:=J r===:::J c=:=J 
3300 ~ ~ ~ ~ c=:=J c=:=J c=:=J 
3900 ~ ~ ~ c=:=J c=:=J c=:=J 

4700 ~ ~ ~ ~ c==:J c==:J c=:=J 
5600 ~ ~ ~ c==:J c=:=J c=:=J 
6800 ~ ~ ~ ~ c=:=J c=:=J c=:=J 

8200 ~ ~ ~ c=:=J c=:=J c=:=J 
10000 ~ ~ ~ ~ c:==J c:==J c:==J c:==:J 
12000 ~ ~ ~ c=:=J c=:=J c:==:J 

15000 ~ ~ c==:J c:==J c:==J c:==:J 
18000 ~ c=:=J c=:=J c=:=J 
22000 ~ ~ c:==J c:==J c=:=J c:==:J 

27000 ~ - - -33000 ~ ~ - - - c:==:J 
39000 ~ - - -47000 ·L:~ ~ - - - c==i 
56000 - - -68000 ~ ~ - ~ ~ c:==:J 

82000 ~ - ~ ~ 100000 (0.1 µF) ~ - c==:J 
120000 ~ 

150000 ~ ~ c==i 
180000 *~ 
220000 *~ -270000 
330000 ~ -390000 

470000 -560000 
680000 ~ 

1000000 (1 µF) *~ 
1500000 
2200000 

c:==J ~ - ~ 
T Dimensions 

0. 7~~-2 0.9Max. I. 0~~- 2 1.25±0.2 

Unit: mm (inch) ( .028~"oos) ( .035Max.) ( .039~"oos) (.049± .008) 

* I 6V Version 

' I 
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Multi-Layer Ceramic Chip Capacitors 

MCS Series 
eeapacitance range 

Sizes 

Capacitance 

100 (pF) 
120 
150 
180 
220 

270 
330 
390 

470 
560 
680 

820 
1000 
1200 

1500 
1800 
2200 

2700 
3300 
3900 

4700 
5600 
6800 

8200 
10000 
12000 

15000 
18000 
22000 

27000 
33000 
39000 

47000 
56000 
68000 

82000 
100000 (0,1 µ F) 

120000 

150000 
180000 
220000 

270000 
330000 
390000 

470000 
560000 
680000 

820000 
1000000 (1 µF) 
1200000 

1500000 
1800000 
2200000 

3300000 
4700000 
6800000 

Temperature characll!rislic 

Rated voltage (V) 

Toletance (%) 

C (X7R) 

50 

K (±10) 
M (±20) 

---------
tilli>kitr:::\I~ I 

rn1'''''w1 :'li,I 

l<M@!lm®w•I -lll@ttM!l:FtJH 

-l11111l!iF!ii!il!ll ----lii,,111\ilfuji>I 

----~ 

25 

K (±10) 
M (±20) 

-

Class2 (High dielectric coostant system) Rated voltage 25V • 50V 
MCS31 (1206) MCS32 (1210) 

E (Z5U) F (Y5V) C (X7R) F (Y5V) 

50 25 50 25 50 25 50 25 

z z Z (+80, -20) Z (+80, -20) K (± 10) K (±10) Z (+80, -20) Z (+80, -20) 
(+80, -20) (+80, -20) M (±20) M (±20) 

----lht\ik!i@htii\:il -
rnl11i!!i"'51"1 Ei!dlM:i!:Jib,® --
HMlldir:!F11H:fil --
W:'./i!i\';'WAMJ 
lfil;;!Aj51:,i,tiill 

l'1Y!N"1,,,,,1ri/ 
l">ii'''" ,Iii 

hh\til\1Jl:i'i 1~nl ----~ ............. , .. ., 

-li!Jdf,ib,'iiliITT -
b¥1&\\l$111dNt\;1J 

Hti1fTiliif}Hq;] ----.................. , ................. ., 

----------------- -- - --- - -•.... ,.; .......... , - ~-
, ................... - -

T Dimensions 0. 7!~, 2 

~­-
I .0!~. 2 I .25!~. 2 

Unit: mm (inch) ( .028!~008) ( .039!~008) ( .049!~008 ) 
i;, l GV Version 
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fl 
Class 2 (High dielectric constant system) Rated voltage 25V • 50V 

Sizes MCS43 (1812) MCS53 (2212) 

Temperature characteristic c (X7R) F (YSV) c (X7R) F (Y5V) 

Capacitance 
Rated voltage (V) 50 25 50 25 50 25 50 25 

Tolerance (%) 
K (±10) K (±10) z ( +80, -20) z ( +80, -20) 

K (±10) K (±10) z ( +80, -20) z ( +80, -20) 
M (±20) M (±20) M (±20) M (±20) 

100 (pf) 
120 
150 
180 
220 

270 
330 
390 

470 
560 
680 

820 
1000 
1200 

1500 
1800 
2200 

2700 
3300 
3900 

4700 
5600 
6800 

8200 
10000 
12000 

15000 
18000 
22000 1.·.·.·.·.·.-.·.·.1 

27000 1 ................. 1 
33000 1 ................. 1 1 ................. 1 
39000 1 ................. 1 .................. 1 

47000 .................. 1 .................. 1 
56000 1 ................. 1 .................. 1 
68000 1 ................. 1 l·················l 
82000 l·················l t.·.··············l 
100000 (0.1 µF) !.·.··············l .................. 1 
120000 1 ................. 1 t.·.··············l 
150000 1 ................. 1 .................. 1 
180000 1 ................. , 1 ................. 1 
220000 1.·.·.·.· ......... 1 1 ................. 1 1 ................. 1 

270000 1 ................. 1 l·················l 
330000 .................. 1 l·················l !.·.··············l 
390000 , ................. , .................. 1 

470000 .................. 1 1·················1 , ................. , == 560000 .................. 1 l············ ... ·.1 i:::: a: 
680000 1 ................. 1 1 ................. 1 1 ................. 1 ,.:.... .., 
820000 1 ................. 1 .................. 1 '< 

5!l 
1000000 (1 µF) 1 ................. 1 1 ................. 1 1.·.··············1 n 
1200000 1 ................. 1 1.-............... 1 ~ 
1500000 1 ................. 1 1 ................. 1 .................. 1 = c=;· 
1800000 .................. 1 n 
2200000 ··················! .................. 1 = -a· 
3300000 , ................. 1 ........ ·.········! n .., 
4700000 1.-.·.············1 1 ................. 1 'Cl .., 
6800000 1 ................. 1 "' s: 

r;; 
f.•.•.-.-.·.-.-.•.I 

T Dimensions 1.2s~i. 2 

Unit: mm (inch) (. 049~0008) 
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Multi-Layer Ceramic Chip Capacitors 

MCH Series 
ecapacitance range 

Sizes 

Temperature characteristic 

Capacitance Tolerance 

0.5 (pF) 

1.2 
1.5 
1.8 
2.2 
2.7 

3.3 
3.9 
4.7 
5.6 

6.8 
8.2 

10 

11 
12 
13 

15 

16 
18 
20 

22 
24 
27 

30 
33 
36 

39 
43 
47 

51 
56 
62 

68 
75 

82 

91 
100 
110 

120 
130 

150 

160 
180 
200 

220 
240 
270 

300 

330 
360 

390 
430 
470 

510 
560 
620 

680 
750 
820 

C (±0.25pF) 
D (±0.5pF) 

C (±0.25pF) 
D (±0.5pF) 
F (± 1.0pF) 

J (±5%) 

K (±10%) 

MCH15 (0402) 

A 
(COG) 

MCH18 (0603) 

A UJ 
(COG) (U2J) 

~ ~ 

~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ ~ 

~ ~ 

~ ~ 
~ ~ 

~ ~ 
~ ~ 

~ ~ 
~ ~ 

~ ~ 

~ ~ 
~ ~ 

~ ~ 
~ ~ 

~ ~ 
~ ~ 
~ ~ 

~ ~ 
~ ~ 
~ ~ 

~ ~ 
~ ~ 
~ ~ 

~ ~ 
~ ~ 
~ ~ 

~ ~ 
~ ~ 
~ ~ 

~ ~ 
~ ~ 
~ ~ 

~ ~ 
~ ~ 

~ ~ 

~ ~ 
~ ~ 
~ ~ 

~ ~ 
~ ~ 
~ ~ 

~ ~ 
~ ~ 
~ ~ 

~ ~ 

~ ~ 
~ ~ 

~ ~ 
~ ~ 
~ ~ 

~ 
~ 

SL 
(-) 

A 
(COG) 

k < •.· .: I 
1·:·:.··. >:I 
c::====i 
('. . ·1 

~ 

c::====i 

c:=:=:J 
c::====i 
r:::==J 
r:::==J 

~ 
c:=:=:J 

c::====i 
c::====i 
c:==J 
c:::==::J 

c:=:=:J 
c::::===i 
c:=:=:J 

c::====i 
c::::===i 
c::::===i 

c:=:=:J 
c:=:=:J 
c:=:=:J 

c:=:=:J 
c:=:=:J 
c:=:=:J 

c::::===i 
c:=:=:J 
c:::==::J 

c:=:=:J 
c:=:=:J 
c::::===i 

---
T Dimensions 

Unit: mm (inch) 

Class 1 (For temperature compensation ) Rated voltage 50V 

MCH21 (0850) MCH31 (1206) 

UJ 
(U2J) 

I• •:: : ·"I 
I.• ·· > I 
c==:J 
I · .. •> ·.:.I 
1.:"."'·'•.···1 

c:::==::J 

c:::==::J 
c==:J 
I .· :.•. I 
1:·,•>•:.1 

f:"''<''.<.I 
i:::==J 

c=:::::zJ 
c=:::::zJ 
c:=:=:J 
c:::==::J 

i::===::J 
c:::==::J 
c:::==::J 

c=:::==::J 
c:=:=:J 
c:=:=:J 

c:::==::J 
c==:J 
c=:::::zJ 

c=:::::zJ 
c:==:J 
c:=:=:J 

c::=:=:J 
i:::==J 
c:::==::J 

c:::==::J 
c:=:=:J 
c:::==::J 

c=:::==::J 
c:::==::J 
c:::==:i 

c:::==::J 
c:::==:i 
i:::=:=::J 

c::=:=:J 
c:::=:=:IJ 
c==:J 
c:::::::::=::J 
c==:J 
c:=:=:J 

r:::==J 
c:::::::::=::J 
c:=:=:J 

C=::J 
r:::==J ----c::==i 

0.5±0.05 

(.020± .002) 

SL 
(-) 

i===::J 
I<::••• I 
I>: ,,•:··I 
i===::J 
l""•··:I 
I :···•:·· .. ·.::·:I 

C=::J 
i===::J 
i===::J 
I :· ··.•.::· J 

i===::J 
i===::J 

i===::J 
i===::J 
i===::J 
c::::::=J 
i===::J 
i===::J 
C=::J 

i===::J 
i===::J 
i===::J 

i===::J 
i===::J 
i===::J 

i===::J 
i===::J 
i===::J 

i===::J 
i===::J 
i===::J 

i===::J 
i===::J 
i===::J 

i===::J 
i===::J 
i===::J 

i===::J 
i===::J 
i===::J 

i===::J 
i===::J 
i===::J 

i===::J 
C=::J 
i===::J 

i===::J 
i===::J 
i===::J 

i===::J 
i===::J ----i:::==J 
0. 1:'::.2 

( .028:':oooa) 

A 
(COG) 

i===::J 
l•::·::·····:··.·1 
1.·,··:.::····:: .. \I 

r:::==J 
(:: .. < .. •I 

i:::==i 
I· .. <·:· I 
c:=:=:J 
c::==i 
c::==i 

~ 

c:=:=:J 

c::==i 
r:::==J 
c::==i 
( .. =:J 

i:::==i 
c:::==::J 
i:::==i 

c=::::::J 
c=::::::J 
c::==i 

~ 
c::==i 
c::==i 

c=::::::J 
c=::::::J 
c::==i 

c:=:=:J 
i:::==i 
c=::::::J 

c::==i 
i:::==i 
i:::==i 

c::==i 
r:::==J 
c=::::::J 

c=::::::J 
i:::==i 
c::==J 
i:::==i 
c=::::::J 
c=::::::J 

r:::==J 
c:=:::=i 
c=::::::J 

c::==i 
c:=:=:J 
i:::==i 

c:=:=:J 
c==:J -~ 
0.9Max. 

(.035Max.) 

UJ 
(U2J) 

I<< I 
I> .< •::·! 
I: ··•I 
1· · •.. ·A 
[.•••.>•··! 
c:=:=:J 
r:::==J 
c=::::::J 
r:::==J 
i:::==J 

~ 
l . .'.·.·.:·1 

i:::==J 
c:==:J 
r:::==J 
c:==:J 

c=::::::J 
c:==:J 
i:::===J 

c:==:J 
i:::===J 
c:.:::::=:=J 

i:::==J 
r:::==J 
C==-=::J 

c:=:=:J 
c:=:=:J 
c:::==::J 

c:==J 
c:::==::J 
r:::==J 
c:::==::J 
c::====i 
i===::J 

c:==:J 
i:::==J 
i===::J 

c:::==::J 
c==:J 
c:::==::J 

c:::==::J 
c::==:J 
c:==:J 

C==-=::J 
c::==:J 
c==:J 

r:::==J 
c::====i 
i:::==i -I . o:'::. 2 

( .039:':~008 ) 

SL 
(-) 

1:· .'<I 
I•:•:: <•::I 
I•>" o..I 
f. ...... 1 

I<. • •<.J 
I·•: •<::•H 

I··."·: .•.'I 
I < :I 
i:::==J 
I'·::':'': I 

c::==::J 
I ·: :'·I 

i:::==J 
i:::==J 
i:::==J 
i:::==J 

i:::==J 
i:::==J 
i:::==J 

~ 
i=:==J 
i:::==J 

i===::J 
i:::==J 
i===::J 

c:==:J 
c::==::J 
i..::::::::::=i 

c:===J 
i:::==J 
i:::==J 

i:::==J 
i:::==J 
c:===J 

i:::==J 
c:===J 
i:::==J 

i:::==J 
i:::==J 
i:::==J 

i:::==J 
i:::==J 
i===::J 

c::==::J 
c:===J 
i:::==J 

c:===J 
i:::==J 
c::::==:J 

i===::J 
i:::==J 
i===::J 

i===::J 
i===::J 
i===::J 

i:::==J 
c::==::J 
i===::J 

~ 

1.25±0.2 

(.049± .008) 
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II 
Class 1 (For temperature compensation) Rated voltage &JV 

Sizes MCH21 (0805) MCH31 (1206) MCH32 (::110) 

Temperature characteristic A UJ SL A UJ SL A UJ SL 

Capacitance Tolerance (COG) (U2J) (-) (COG) (U2J) (-) (COG) (U2J) (-) 

910 (pF) ~ - - - c=:=::J c=:=::J - - -1000 ~ - - - c=:=::J r==::::::J - - -1100 ~ - - - c=:=::J r==::::::J - - -1200 ~ ~ ~ ··················' c=:=::J r==::::::J - - -1300 ~ ~ ~ !.·.··············' - - - - -1500 ~ ~ ··················' - - - - -1600 ~ ~ !.·.··············' - - - - -1800 ~ ~ , ................. ! - - - - -2000 ~ ~ !.·.··············' - - - - -2200 ~ ~ ··················' - - - - -2400 ~ ~ !.•.•.·.··········j ................ •.! ............ •.•.•.! - - -2700 ~ ~ ··················' !.·.··············! !.·.··············! .................. ! - -3000 ··················' !.·.··············! !.•.·.············! !.·.··············! - -3300 !.·.··············' !.·.··············! ··················' .................. ! - -3600 !.·.··············' !.·.··············! !.·.··············! - -3900 ! ................. .................. ! .................. 1 - -4300 !.·.··············' !.•.•.•.•.•.•.•.•.! !.•.··············j - -4700 !.·.··············' !.·.··············' ··················' - -5100 J (±5%) !.·.··············' !.·.··············' .................. ! !.·.··············' !.•.·.············' 
5600 !.·.··············' ! ............... ·~ , ............... ·.! ··················' !.·.··············' 
6200 K (±10%) .................. ! !.·.··············' ! ................. ! !.·.··············! 
6800 !.·.··············! !.·.··············! !.·.··············! !.·.··············' 
7500 ··················' !.·.··············! 
8200 !.•.·.············I !.·.··············' 
9100 
10000 
11000 

12000 
13000 
15000 

16000 
18000 
20000 

22000 
24000 
27000 

30000 
33000 
39000 -T Dimensions 0. 7:':~. 2 1.0:':~. 2 1.25:':~. 2 1.25±0.2 

Unit: mm (inch) ( .028:': 0008 ) ( .039:': 0008 )( .049:': 0008 ) (.049± .008) 
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Multi-Layer Ceramic Chip Capacitors 

MCH Series 
ecapacitance range Class2 (High dielectric constant system) Rated voltage 25V • 50V 

Sizes MCH15 (0402) MCH18 (0603) MCH21 (0805) 

Temperature chatacteristic C (X7R) F (Y5V) C (X7R) E (Z5U) F (Y5V) C (X7R) E (Z5U) 

Capacitance 
Rated voltage (V) 50 25 50 25 50 25 50 25 50 25 50 25 50 25 

Tolerance ( % ) 
K (±10) K (±10) z (+80, -20) z (+80, -20) 

K (±10) K (±10) 
Z(+80, -20) Z{+80, -20) z (+80, -20) z I +80, -201 

K (±10) K (±10) 
Z(+80, -20) z I +80, -201 

M (±20) M (±20) M (±20) M (±20) M (±20) M (±20) 

100 (pF) 
120 
150 
180 
220 - - -270 - - -330 - - -390 - - -470 - - -560 - - -680 - - -820 - - -1000 - - - - - - -1200 - - - - -1500 - - - - -1800 - - - - -2200 - c::::==:J ~ - - - -2700 - - - - - - -3300 - - - - - - r:::::::==:J 
3900 - - - - - - ~ 4700 r:::::::==:J r:::::::==:J - - - - r:::::::==:J r:::::::==:J r:::::::==:J 
5600 - - - - r:::::::==:J - C=::J 
6800 ~ - - - c=::=J r:::::::==:J c::::==J 
8200 ~ - - ~ c==::::J c==::::J c::::==J 
10000 c==::::J - - - - - - - - -12000 - - - -15000 - - - - -18000 - - - - -22000 - - - - - - -27000 - ~ - -33000 - - - ~ - -39000 ~ - -47000 ~ ~ ~ ~ ~ 
56000 ~ ~ ~ 
68000 ~ ~ ~ 

82000 ~ 
100000 (0.1µF - ~ 
120000 ~ 

150000 ~ 
180000 
220000 

270000 
330000 
390000 

470000 
560000 
680000 

1000000 (1 µF) 

1500000 
2200000 

T Dimensions 0.5±0.05 0. 1=i.2 0.9Max. 1.0=~.2 1.25±0.2 

Unit: mm (inch) (.020±.002) (.02s= 0008 ) (.035Max.) (.039= 0008 ) (.049±.008) 
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Sizes MCH21 (0805) 

Tem~ature chatacteristic F (Y5V) C (X7R) 

Capacitance 
Rated voltage (V) 50 25 50 25 

Tolerance (%) z I +so, -20) z I +80, -201 
K (±10) K (±10) 
M (±20) M (±20) 

100 (pF) 

120 
150 
180 
220 -270 -330 C-===:J 
390 -470 L _=i 
560 -680 -820 -1000 - -1200 -1500 -1800 -2200 i=_-=:=i -2700 -3300 -3900 -4700 - -5600 -6800 -8200 -10000 - -12000 -15000 -18000 -22000 - -27000 -33000 -39000 -47000 - -56000 
68000 -82000 1 ................. 1 
100000 (0.1 µF) ~ - t.·.··············1 , ................. 1 
120000 l.·.··············1 1 ................. 1 

150000 1.·.··············l 
180000 1 ................. 1 

220000 - t ............. •.•.I 
270000 1 ................. 1 

330000 1 ................. 1 

390000 

470000 ~ 
560000 
680000 

1000000 (1 µF) ~ 
1500000 
2200000 

ftDNm 

Class2 (High dielectric costant system) Rated voltage 25V • 50V 

MCH31 (1206) MCH32 (1210) 

E (Z5U) F (Y5V) C (X7R) F (Y5V) 

50 

z I +80, -201 

---------------------1 ................. 1 
1 ................. 1 

25 50 25 50 25 50 25 

Z I +BO, -20) z I +80, -20) z I +so, -201 
K (±10) K (±10) 

z I +80, -20) z I +so, -201 
M (±20) M (±20) 

-
----- ----- - -- -- -- -- - -- -- -- -- - -- -- -- -- - -- I.•.•.•.•.•.•,•.•.! 

1 ................. 1 *- .................. ! t ................. 1 
t ................. 1 t ................. 1 1 ................. , - I*- t ................. 1 t ................. I - *-

1 ................. 1 
1 ................. 1 I*-

.................. 1 1 .................. t ................. 1 

l.·.··············1 t.·.·.·.·.-.·.·.·.1 
~ 1 ................. 1 
~ 

T Dimensions 0. 7:':~. 2 1.0:':~. 2 1.25:':~. 2 1.25±0.2 

Unit: mm (inch) (.02s:': 000,) (.039:': 000,)(.049:': 000,) (.049±.008) 

i;r I 6V Version 

* Available special order Thickness : 0. 6mm Max. 

II 
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Multi-Layer Ceramic Chip Capacitors 

MC Series 
ecapacitance range 

Sizes 

Temperature characteristic 

Capacitance Tolerance 

1 (pf) 
1.2 
1.5 
1.8 
2.2 
2.7 

3.3 
3.9 
4.7 
5.6 

6.8 
8.2 
10 

11 
12 

13 

15 

16 
18 
20 

22 
24 
27 

30 
33 
36 

39 
43 
47 

51 
56 
62 

68 
75 
82 

91 
100 
110 

120 
130 
150 

160 
180 
200 

220 
240 
270 

300 
330 
360 

390 
430 
470 

510 
560 
620 

680 
750 
820 

C (±0.25pF) 
D (±0.5pF) 

C (±0.25pF) 
D (±0.5pF) 
F (±1.0pF) 

J (±5%) 
K (±10%) 

A 
(COG) 

E::::::z:J 
r::::>:: . I 
l:::.:.:1 
E::::::z:J 
E::::::z:J 
1: <•.··.:•I 

I: " " I 
E::::::z:J 
I · '.• I 
L"·: ... I 

c==:J 
l'"'· >I 
I ·>>·· .: I 

E::::::z:J 
E::::::z:J 
E::::::z:J 
E::::::z:J 

c==:J 
L===:J 
c:::===i 

c==:J 
L===:J 
L===:J 

LL .. ..J 
c==:J 
E::::::z:J 

c==:J 
c==:J 
c==:J 

c:::===i 
L===:J 
. L===:J 

c==:J 
c==:J 
c=:::::::::J 

c==:J 
L===:J 
c==:J 

c==:J 
L===:J 
c==:J 

c==:J 
c==:J 
L===:J 

c==:J 
c==:J 
c==:J 
c::===:J 
c::===:J ----

MC21 (0805) 

UJ 
(N750) 

I'""' ..... ··1 
E::::::z:J 
c==:J 
1.:: .... 1 

c:::::==i 
L===:J 
c:::::==i 

c==:J 
c==:J 
c:==J 
c=:::::::::J 
c:=:=J 
c:::::::==J 

c==:J 
E::::::z:J 
L===:J 

c:=:=J 
L===:J 
!.• .•. :. :•1 

c==:J 
c==:J 
c:=:=J 

c=:::::::::J 
c=:::::::::J 
c=:::::::::J 

c==:J 
c=:::::::::J 
c=:::::::::J 

c=:::::::::J 
c==:J 
c==:J 

c=:::::::::J 
L===:J 
c==:J 
L===:J 
c::===:J 
L===:J 

L===:J 
c==:J 
L===:J 

L===:J 
L===:J ----

SL 
(P350) 

I::•:::: :.:J 
I· ·,.,· • .. :: >I 

I.: .. :.; .>.I 
I ·.:• :: ..... .I 
I·; : I 
I•.''"' :•I 

E::::::z:J 
l:/•>>I 
c:::===i 
I .• >I 

I:""' I 
1.. •;,. d 
I:·::. : I 

I :. ·1 
I.·• <I 
E::::::z:J 
c==:J 
c=::J 
L===:J 
L===:J 

c==:J 
I ·'·" ":I 
~ 

c:=:=J 
c::===:J 
c==:J 

c==:J 
L===:J 
c==:J 
p;=;:··==i 

c==:J 
c==:J 

c==:J 
c==:J 
c:=:=J 

L===:J 
c=:::::::::J 
c==:J 

c==:J 
c==:J 
c==:J 
c==:J 
c==:J 
c==:J 

L===:J 
c==:J 
c==:J 

L===:J 
L===:J 
c==:J 
L===:J 
L===:J 
L===:J 

L===:J 
c:::===i ----

Class 1 (For temperature compensation) Rated voltage OOV 

A 
(COG) 

I :""::•:,.,.1 
1 .... : ., ... 1 
I .. :,; >I 
I:·.< .. I 
I:: :::"\I 
I ,:,..: I 

L"'"' "I 
I"::,., .. I 

t. '"· I 
I">•:.: .1 

I .:··:··::I 
I:··· .. • ··.I 
I:·.·<• ·I 

I " <.: I 
I•./' .••I 
~ 

c:::===i 

L===:J 
c==:J 
i::::::==i 

c:::::::==J 
c:::===i 
c=:::::::::J 

c:::::::==J 
c:=:=J 
c:::::::==J 

c=:::::::::J 
L===:J 
c==:J 
c::::==J 
c==:J 
[••:.:·.·,.:·i 

c=:::::::::J 
c==:J 
c:=:=J 

c:::::==J 
c==:J 
c:::===i 

c::::==i 
c:::===i . 

c::::==i 

c:::===i 
c==:J 
c:::===i 

c:::===i 
c===J 
L==::J 

c:::===i 
L===:J 
L===:J 

c=:::::::::J 
c:::===i 
c:::===i 

c:::==:J 
c::===J 
c:::==:J 

c=:::::::::J 
c::===:J -

MC31 (1206) 

UJ 
(N750) 

c==:J 
c==D 
L===:J 

i:::==J 
c==:J 
L===:J 

c==:J 
c::===:J 
c::===:J 

L===:J 
L===:J 
L===:J 

L===:J 
L===:J 
L===:J 

L===:J 
L===:J 
c==::J 
c::===:J 
c::===:J 
c::===:J 

T Dimensions 0.7~~. 2 I .o~i.2 

SL 
(P350) 

1 •· ,:J 
/."··"'"··"I 
I,,<. ,.·•>I 
I .. '."" I 
E::::::z:J 
I< : ..•... 1 

E::::::z:J 
1 .. ·.·····.·· .::I 
c==:J 
l"''·.·,•:.:.::1 

I: . "I 
1. :>::.J 

c==:J 

~ 

c==:J 
c==:J 
c==:J 

c::::==J 
c:==J 
c==:J 

c:=:=J 
L===:J 
c==:J 

c==:J 
L===:J 
c:=:=J 

c:==J 
L===:J 
c==:J 
c=:::::::::J 
c=:::::::::J 
c=:::::::::J 

L===:J 
c:=:=J 
c=:::::::::J 

L===:J 
L===:J 
c=:::::::::J 

c=:::::::::J 
c=:::::::::J 
c:::===i 

L===:J 
c=:::::::::J 
L===:J 

c:::==i 
c:::===i 
c=:::::::::J 

c::..:::::::J 
c=:::::::::J 
c:::===i 

L===:J 
c=:::::::::J 
c=:::::::::J 
c:::==:J 
c===J 
i::::::==i 

c:::==:J 
c=:::::::::J 
c=:::::::::J 

1.2s~i. 2 

Unit: mm (inch) ( .028~~008 ) ( .039~~oos) ( .049~ 0008) 



Sizes 

Temperature characte~ri_st_ic ______ -j 

Capacitance 

910 (pF) 

1000 
1100 

1200 
1300 
1500 

1600 
1800 
2000 

2200 
2400 
2700 

3000 
3300 
3600 

3900 
4300 
4700 

5100 
5600 
6200 

6800 
7500 
8200 

9100 
10000 
11000 

12000 
13000 
15000 

16000 
18000 
20000 

22000 
24000 
27000 

30000 
33000 
39000 

Tolerance 

J (±5%) 

K (±10%) 

MC21 (0805) 

A UJ SL 
(COG) (U2J) (-) 

~ - -~ - -- -~ ~ 
~ ~ 

~ ~ 

MC31 (1206) 

A UJ SL 
(COG) (U2J) (-) - [ __ ::J c=::::J - c=::::J c=::::J - c=::::J c=::::J 

t.·.··············1 c=::::J c=::::J 
··················1 - -t.·.··············1 - -t.·.··············1 - -, ................. 1 - -1.·.··············1 - -.................. 1 - -!.·.··············I t.•.•.•.•.•.• ... •.1 

!.·.···········"·' 1 ................. 1 

!.·.··············' 1 ....... ·.········I 
l·················I .................. 1 
1 ................. 1 1 ................. 1 
1 ................. 1 1 ................. 1 

T Dimensions 

Unit: mm (inch) 

RDNm 

I 
Class 1 (For temperature compensation ) Rated voltage 50v 

A UJ SL A A 
(COG) (U2J) (-) (COG) (COG) - - -- - - t.·.··············1 - - - t.·.··············1 - - - ··················1 - - - .................. 1 - - - .................. 1 t.·.··············1 - - - t.·.··············1 t.·.··············1 - - - .................. 1 ··················1 - - - .................. 1 t.•.•.•,•.•.•.•.•.1 - - - t.·.··············1 t.·.··············1 - - - ··················' t.·.··············I 

t.·.··············1 - - t.·.········· ... ·.1 ··················' 
1·················1 - - 1 ................. 1 ··················' .................. 1 - - t.·.··············I 1 ................. 1 
t.·.··············I - - ··················I t.·.··············I 
1 ................. 1 - - 1 ................. 1 t.·.··············I - - l·················I ··················I - - .................. 1 1 ................. 1 

.................. 1 ··················' t.·.··············1 l·················I 

........ ·.········I l·················I ··················I 1 ................. 1 

.................. 1 ··················I 1 ................. 1 t.·.··············I 
··················I ............ ·.····I t.·.··············I l·················I 

t.·.··············1 
l·················I 

c::=:J - .................. 1 ~ 

0. 1:i.2 i .o:i.2 1.2s:L 1.25±0.2 

( .02s:oooa) ( .039:oooa) ( .049:oooa) (.049± .008) 
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380 

Multi-Layer Ceramic Chip Capacitors 

MC Series 
ecapacitance range 

Sizes 

Temperature characteristic C (X7R) 

Capacitance 
Rated voltage (V) 50 25 

Tolerance (%) 
K (±10) K (±10) 
M (±20) M (±20) 

100 (pf) 
120 
150 
180 
220 

270 
330 
390 

470 
560 
680 c:==i 

820 c:==i 
1000 c:==i 
1200 c:==i 

1500 c:==i 
1800 c:==i 
2200 i===::J 

2700 c:==i 
3300 c:==i 
3900 i===::J 

4700 i===::J 
5600 c::=:::J 
6800 c:==::J 

8200 i===::J 
10000 c::=:::J 
12000 -15000 -18000 -22000 -27000 ~ 
33000 ~ ~ 
39000 ~ 

47000 ~ 
56000 
68000 

82000 
100000 (0.1 µf) 
120000 

150000 
180000 
220000 

270000 
330000 
390000 

470000 
560000 
680000 

1000000 (1 µF) 

1500000 
2200000 

Class2 (High dielectric constant system) Rated voltage 25V • 50V 

MC21 (0805) 

E (Z5U) 

50 25 

z (+80, -20) z (+80, -20) 

i===::J i===::J 
c::==J c:==i 
i===::J i===::J 

i===::J i===::J 
c::=:::J c====i 
c:==::J i===::J 

i===::J c:==::J 
c::=:::J c:==::J - -- -- -- -- -- -- -~ ~ 
~ ~ 

~ ~ 

T Dimensions 

Unit : mm (inch) 

F (Y5V) 

50 

z (+80, -20) 

i===::J 

c:==i 

-
~ 

i===::J 

D.7~i.2 

25 

z (+80, -20) 

-1.o~i.2 

--
~ 

1.25±0.2 

( .028~ 0008 ) ( .039~ 0008) (.049± .008) 



Sizes MC31 (1206) 

T emi:;erature chatacteristic C (X7R) E (Z5U) F (Y5V) 

Capacitance 
Rated voltage (VI 50 25 50 25 50 25 

Tolerance I%) 
K (±10) K (±10) z I +80, -201 z I +80, -201 z I +80, -201 z I +80, -201 
M (±20) M (±20) 

100 (pF) 
120 
150 
180 
220 

270 
330 
390 

470 
560 
680 

820 i==:::J 
1000 i==:::J 
1200 i==:::J 

1500 i==:::J 
1800 i==:::J 
2200 -

2700 i==:::J c==::::J c==::::J 
3300 c==::::J i==:::J i==:::J 
3900 i==:::J c==::::J c==::::J 

4700 i==:::J ~ ~ 
5600 i==:::J c==::::J c==::::J 
6800 - c==::::J c==::::J 

8200 i==:::J c==::::J i==:::J 
10000 c==::::J c==::::J c==::::J i==:::J 
12000 i==:::J - -15000 i==:::J - -18000 i==:::J i==:::J -22000 i==:::J i==:::J c==::::J c::==J 
27000 - c==::::J c==::::J 
33000 - - i==:::J 
39000 - - c==::::J 

47000 - c==::::J - -56000 - - -68000 - - -82000 1.·.········· ... ·.1 - -100000 (0.1 µF) 1.-............... , .................. 1 - - -120000 1.·.··············I - -150000 1 ................. 1 .................. 1 *-180000 l.·.··············I 1.·.···········.-.1 
220000 - *-270000 
330000 
390000 

470000 f.•.•.•.•.-.•.•.•.i 
560000 
680000 

1000000 (1 µF) t.·.· ............. ! 
1500000 
2200000 

RDNIR 

I 
Class2 (High dielectric ccnstant system) Rated voltage 25V • flJV 

MC32 (1210) MC43 (2212) 

c (X7R) F (Y5V) c (X7R) F (Y5V) 

50 

K (±10) 

M (±20) 

-------------1 ................. 1 

l.•.•,•.•.•,•.•.•.i 

25 50 25 50 

K (±10) z I +80, -201 z I +80, -201 
K (±10) 

M (±20) M (±20) 

1 ................. 1 

l.•.•.•.•.•.•.•,•,I 
l.•,•,•,•.•,•.•.•.i 
l,•,•,•,•.•,o.•,•,I 

l,•,•.•.•.•.•.•.•,i 
1 ................. 1 
I,•,•.-.·.········! 
l.• ... ·.··········I 
l,•,•.o,•.•.•,•.•,I 
...... ·.··········I 

t.o.•.·.··········I t ........... •.•.•.i 
l.·.··············I l.·.··············I 
t ................. 1 - ~t,. ............. .,I I.·.··············! 

I* .............. ·.··I 

f ............... •.! t ................. 1 

.................. 1 
t ................. 1 

T Dimensions -0.7~~.2 -I .0~~. 2 

50 

z I +80, -201 

1 ................. 1 

t.·.··············I 

l.•.-.·.··········I 

1.•.·.············I 
1.25~~.2 

Unit: mm (inch) ( .028~ 0008 ) ( .039~ 0008 ) ( .049~ 0008 ) i 
*Available special order Thickness : 0.6mm Max. ~ 

;i 

l.1 
! 
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Multi-Layer Ceramic Chip Capacitors 

MC Series 
eeapacitance range 

Sizes 

Temperature characteristic 

Capacitance 
Rated voltage (V) 

Tolerance (%) 

100 (pF) 
120 
150 
180 
220 

270 
330 
390 

470 
560 
680 

820 
1000 
1200 

1500 
1800 
2200 

2700 
3300 
3900 

4700 
5600 
6800 

8200 
10000 
12000 

15000 
18000 
22000 

27000 
33000 
39000 

47000 
56000 
68000 

82000 
100000 (0.1 µ F) 

120000 

150000 
180000 
200000 
220000 

270000 
330000 
390000 

470000 
560000 
680000 

1000000 (1 µF) 

1500000 
2200000 

MC53 (2212) 

C (X7R) F (Y5V) 

50 50 

K (±10) 
(+80, -20) z 

M (±20) 

··············""' .................. , 
.................. , 
.................. , 
.................. , 
.................. , 
.................. , 
.................. , 
.................. , 
.................. , 
.................. i 

.................. , 

.................. ! 

.................. , 

.................. , 

Class2 (High dielectric constant system) Rated voltage 25V • 50V 

MC21 (0805) MC31 (1206) MC32 (1210) 

T (-) 

25 25 25 

p p p 

Q Q Q 

.................. , c==J c:::==J 

lm±!l±mll c:::==J 

c:::==J 

c::::==:J l±l±!l±l'W .................. , 
T Dimensions 

0. 7~i.2 0.8Max. 1.2s~i. 2 

Unit: mm (inch) ( .028~0008) (.031 Max.) ( .049~0008) 



MC Series (500 volt capacitors) 
ecapacitance range 

Sizes MC32 (1210) 

Temperature characteristic A (COG) 

Capacitance 
Rated voltage (V) 500 

Tolerance (%) 
J (±5) 

K (±10) 

10 (pF) 
12 
15 

18 
22 
27 

33 
39 
47 

56 ITIIIJ 
62 ITIIIJ 
68 ITIIIJ 
75 ITIIIJ 
82 ITIIIJ 
91 ITIIIJ 
100 ITIIIJ 
110 ITIIIJ 
120 ITIIIJ 
130 ITIIIJ 
150 ITIIIJ 
160 

180 
200 
220 

240 
270 
300 

330 
360 
390 

430 
470 
510 

560 
620 
680 

750 
820 
910 

1000 
1100 
1200 

1300 
1500 
1600 

1800 
2000 
2200 

Note : Please consult for Custom specifications for chip size, characteristics and capacitance . 

C (X7R) 

500 

K (±10) 
M (±20) 

ITIIIJ 

ITIIIJ 

ITIIIJ 

ITIIIJ 

ITIIIJ 

A (COG) 

500 

J (±5) 
K (±10) 

ITIIIJ 
ITIIIJ 
ITIIIJ 
ITIIIJ 
ITIIIJ 
ITIIIJ 

ITIIIJ 
ITIIIJ 
ITIIIJ 
ITIIIJ 
ITIIIJ 
ITIIIJ 
ITIIIJ 

ftBNrn 

Rated voltage SOOV 

MC43 (1812) 

C (X7R) 

500 

K (±10) 
M (±20) 

ITIIIJ 

ITIIIJ 

ITIIIJ 

ITIIIJ 

ITIIIJ 

T Dimensions ITIIIJ 
1.5±0.2 

Unit : mm (inch) ( .059 ± .008) 

I 
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Multi-Layer Ceramic Capacitors 

SR Series 
Small size but high capacitance with various forming and lead pitches. Compatible with radial taping package. 

eoimensions 
SR24 

5.0Max. 

ri 
,_, 

~ 
"' ~::; 

5.0± 1.0 
1lc1 

~ 
~ 

SR29 

5,0Max. 

~ ·~~~ ~ 
~ 

SR31 

7.5Max. 

II 

rr ~'·~ 
SRA2 

3.8Max. 

n 
n 

·~.,·fii 

eProduct Designation 

Series name Shape,Dimensions 

SR58 

3. IMax. 

l ~ 
SR30 

3. IMax. 

[ "' 
SR40 

2.5Max. 

l " 
SRA5 

2.5Max. 

( ~ 

In picofarads, given by a three-digit number, the first two 

digits are signtticant digits and the last digit gives the num­

ber of zeros. The position of a decimal point is identttied by 

the letter R 
~.331:3301f,472:4,7001f,1AS:1J;lf,010:11f,R7S:0.75jf 

Capacitance code 

7.5Max. 

;~ 

~ 
~:': 

5.0± 1.0 l-;;< 

~ 
~ 

7.6Max. 

~~ 
~ 
~ 
,..: 

5.0± 1.0 

~ 
'° J~ 

I0.2Max. r --- - 1 
r-----,--o' 

~ 
~ 
0 

5.0± 1.0 0 

~ 
'° ·~ 

3.8Max. 

n -cc 
~ 

~~ 
s.0±1.oj ~~ 

-~ l~ 

[filfil [ID] [fil m m@Jm [!] oo ~ 

(Unit: mm) 

2.5Max. 

[ 
3.8Max. 

[~ 
n-3.:_~~ax_._ 

H 

D.5±0.05 

2.5Max. 

l 

.-, ______ =r_ T I =r c=r= =r:::.., 
Rated voltage Capacitance-temperature characteristics Capacitance tolerance Packaging specifications 11o itn.- (1or •-pacbd mo1e1s otil 

Symbol Voltage 

5 sov 
2 25V 

hmr k 
vperaung ernpera - emp. '-'05JTIC1ent or 
tu~ Ranae ~rcent Chall( 

A COG -55~+125'C 0±30ppm/'C 

c X7R -55~+125'C ±15% 

E zsu +10~+ 85'C +22,-56% 

F YSV -30~+ 85'C +22,-82% 

~I Tolerance Application Symbol Description [Symbol I Description 

J ±5% Chaiaeleristic A B Box packaging l 6 l 16±0.Smm 

K ±10% Characteristic A, C No Symbol Bulk 

M ±20% Characteristic C 

z +80, -20% Characteristic F 

] 
J 



ePackaging 
Sizes Packaging type Packaging condition 

Bulk 
24 

Radial taping 

Bulk 
29 

Radial taping 

Bulk 
31 

Radial taping 

Bulk 
58 

SR 
Radial taping 

Bulk 
30 

Radial taping 

Bulk 
40 

Radial taping 

Bulk 
A2 

Radial taping 

Bulk 
A5 

Radial taping 

ePackaging specifications 

Box packaging 

Smm Pitch Taping 

Symbol p Po P1 P2 

Dimension 12.7 12.7 3.85 6.35 

Tolerance ±1 ±0.3 ±0.7 ±1.3 

2.Smm Picth Taping 

Lo 

Symbol p Po P1 P2 

Dimension 12.7 12.7 5.1 6.35 

Tolerance ±1 ±0.3 ±0.7 ±1.3 

Polyethylene bag 

I 5mm pitch Ammo box 

Polyethylene bag 

l 2.5mm pitch Ammo box 

Polyethylene bag 

I 5mm picth Ammo box 

Polyethylene bag 

l 5mm picth Ammo box 

Polyethyene bag 

I 5mm picth Ammo box 

Polyethylene bag 

l 5mm pitch Ammo box 

Polyethyene bag 

I 2.5mm picth Ammo box 

Polyethylene bag 

l 5mm pitch Ammo box 

24fl 
,W/,~ 

P21--P----• t F= .... t.§>1.i>l 1M1 

D_ 

d F t. h w Wo 

0.5 5.0 0 18 13 

±0.05 ±1 ±2 +1 ±1 -0.5 

t F.., .i;§n.~m., 

D 

d F t. h w Wo 

0.5 2.5 0 18 13 

±0.05 ±1 ±2 +1 ±1 -0.5 

W1 

9 

±0.5 

W1 

9 

±0.5 

Lh 

~l,) '' 

i 

i 

I 
I 

Lh 

l~r•,-·,_/ 
1: 
I 

I 
I 

Code 

-

B6 

-

B6 

-

B6 

-

B6 

-

B6 

-

B6 

-

B6 

-

B6 

W2 

1.5 

±1.5 

W2 

1.5 

±1.5 

Basic ordering 

5,000 

2,000 

5,000 

2,000 

5,000 

2,000 

5,000 

2,000 

2,000 

2,000 

1,000 

1,500 

5,000 

2,000 

5,000 

2,000 

Ho f 

16 1.0 

±0.5 Max. 

Ho f 

16 1.0 

±0.5 Max. 

RD Nm 

unit Rank 

© 

© 

© 

© 

© 

© 

© 

© 

© 
li)J 

© 

© 

© 

© 

© 

© 

IQ) : Standard Products 

(Unit: mm) 

D t Lo 

4.0 0.7 11 

±0.2 ±0.2 Max. 

I 
D t Lo 

4.0 0.7 11 

±0.2 ±0.2 Max. 
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Multi-Layer Ceramic Capacitors 

SR Series 
eeapacitance range A Characteristic (COG/NPO) 

Sizes SR24 SR29 SR30 SR40 
P,,.,~(DC) 

rtaooi() 50 50 50 50 

1 1.5 
2 3 

4 
5 

6 7 
8 9 

10 - - - -12 11 - -15 13 - - - -16 - -18 - - - -22 20 - -27 24 - - - -30 - -33 - - - -39 36 - -47 43 - - - -51 - -56 - - - -68 62 - -82 75 - - - -91 - -100 110 - - - -120 130 - - - -150 
160 - - - -180 200 - - - -220 240 - - - -270 
300 - - - - ' 

330 360 - - - -390 430 - - - -470 
510 - - - -560 620 - - - -680 750 - - - -820 910 - - - -1,000 

1,100 - - - -1,200 - -1,500 1,300 - - - -1,600 - -1,800 
2,000 - - - -2,200 - -2,700 2,400 - - - -3,000 - -3,300 
3,600 - - - -3,900 - -4,700 4,300 - - - -5,100 - -5,600 
6,200 - -6,800 -8,200 7,500 -9,100 -10,000 

11,000 - -12,000 -15,000 13,000 - -16,000 -18,000 
20,000 - -22,000 -27,000 24,000 - -30,000 -33,000 
36,000 - -39,000 -
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ftDNrD 

ecapacitance range C Characteristic (X7R) 
Sizes SR24 SR29 SR30 SR40 

l;apac~~(DC) ""'I I 50 50 50 50 

100 
120 
150 

180 
220 
270 

330 
390 
470 

560 
680 
820 

---------
1,000 - -1,200 - -1,500 - -1,800 - -2,200 - -2,700 - -3,300 - -3,900 - -4,700 - -5,600 - -6,800 - -8,200 - -10,000 - -12,000 - -15,000 - -18,000 - -22,000 - -27,000 - -33,000 - -39,000 - -47,000 - -56,000 - -68,000 - -82,000 - -100,000 - -120,000 - -150,000 -180,000 -220,000 -270,000 -330,000 -390,000 -470,000 -560,000 -680,000 -820,000 -1,000,000 -

I 
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Multi-Layer Ceramic Capacitors 

SR Series 
ecapacitance range E Characteristics (ZSV) 

Sizes SR24 SR29 SR31 SR58 SR30 SR40 

~~V(DC) 50 50 25 l 50 25 l 50 50 50 

6,800 

10,000 - -15,000 - -22,000 - -33,000 - -47,000 - -68,000 - -100,000 - -150,000 - -220,000 

330,000 
470,000 -- -- -680,000 -- -- -1,000,000 - -1,500,000 - -2,200,000 -3,300,000 -4,700,000 

eeapacitance range F Characteristics (YSV) 
Sizes SRA2 SRAS SR24 SR29 SR31 SR58 SR30 SR40 

~(DC) 50 50 50 50 25 1 50 25 l 50 50 50 

6,800 

10,000 - -15,000 
22,000 - -33,000 
47,000 - -68,000 

100,000 - - - -150,000 
220,000 - -330,000 
470,000 - -680,000 

1,000,000 - - -1,500,000 - - -2,200,000 -3,300,000 
4,700,000 -
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Multi-Layer Ceramic Capacitors 
RDNm 

SA Series 
Small size but high capacitance and compatible with axial taping package. 

(Unit: mm) 

SA05 

eProduct Designation 

Symbol 

5 

Voltage 

50V 

In picofarads, given by a three~digit number, the first two 

digits are significant digits and the last digit gives the num~ 

ber of zeros. The position of a decimal point is identified by 

the letter R. 
E'"'<lle.331:330p",472:4,700of,1R5:1.5P',010:1p",R75:0.75P' 

Symbol Description 

B Box packaging 

Rated voltage Capacitance code Packaging specifications 

c:::::::L r =---c? 

~ ~ [fil ~ GJ[QJ@J ~ 00 ~ 
Series name Shape,Dimensions Capacitance -temperature characterisric Capacitance tolerance 

~ymbol Tolerance (Series) 

KI ±10%(E12) 

Inner tape width W. 
Symbol ~irxit~ature('C) 

empera ure coettic1en 
or percent change Symbol Description 

c -55~+125 ±15% 2 26mm Wide 

F -30~+85 +22%, -82% Z l +BO, -20%(E3) 5 52mm Wide 

ePackaging 

Cap.Type Packaging type Packaging condition Code Basic ordering unit Rank 

SA05 J 52mm Wide Ammo box 85 5,000 ©! 
Axial taping 

26mm Wide Ammo box 82 5,000 ©! 

© : Standard products 

ePackaging specifications (Unit: mm) ecapacitance range SAOS ( SOV) 
~sties 

Cap P 
C (X7R) E (Z5U) F (Y5V) 

1,000 
1,200 --1,500 -2,200 
1,800 --2,700 - -3,300 
3,900 ----4,700 - -6,800 
5,600 ----8,200 - -

26mm I 52mm 

10,000 
12,000 -----15,000 - -22,000 
18,000 ---33,000 
27,000 --47,000 
39,000 ---56,000 

68,000 
100,000 -L Length 3.4Max. 
_ .. 

D Outer diameter 2.5Max. 

d Lead wire diameter 0.4·±0.05 

L2-L1 Off-center 1.5Max. 

p Pitch 5.0±0.5 

R Lead wire projection OMax. 

s Tape shift 0.8Max. 

T Tape width 6.0±1.0 

w Inner tape width 26 ~i,·5 I 52 ~~:8 
t Lead wire projection 3.2Min. 

z Lead wire curvature 1.2Max. 
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Memory Cards · Circuit Protection Elements 

Memory Cards-----------,392 

ROHM's Custom Memory Cards ---------------------------------------392 

Line Up·------------------------------------------------------------------------------392 

Product Designation ------------------------------------------------------------393 

MASK ROM-------------------------------------------------------------------------393 

OTP ROM----------------------------------------------------------------------------394 

FLASH·---------------------------------------------------------------------------------394 

SRAM ----------------------------------------------------------------------------------394 

DRAM·----------------------------------------------------------------------------------394 

Dimensions --------------------------------------------------------------------------395 

Full Size 68Pin (PCMCIA Specification) -----------------------395 

Half Size 40Pin (Z Series) --------------------------------------------395 

Hatt Size 40Pin (Y Series) ---------------------------------------------397 

Full Size 40Pin·-----------------------------------------------------------------397 

2/3 Size 45Pin----------------------------------------------------------------39a 

Full Size 68Pin (DRAM) --------------------------------------------------399 

Circuit Protection Elements-------<399 

I 

-
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Memory Cards 
Various high quality memory cards from ROHM products 
ROHM offers many series of memory cards so that you can select specific memory card that best matches your system 

requirements, including size <full, 2/3 and half sizes> They have excellent environmental resistance, meaning that the 

cards can be used under severe temperature, humidity and dusty conditions. The cards can be plugged in/ out many times 
and boast fast access time. The SAAM cards are equipped with source voltage detector which assures the data to be 

retained by the use of internal backup battery. 

eROHM's Custom Memory Cards 
ROHM also offers custom memory cards. These function-intensive memory cards are developed in the sequence shown below. 
A variety of functions and configurations can be readily customized to cover the extensive needs of both consumer and 
industrial applications . 

"' E 

~ 
i3 

::E 
I 
0 
Cl'. 

0€termination 
ofspe<:ifications 

Meeting to disscuss 

specifications 

Estimation-Evaluation 
of specifications 
(Unit price, development 
cost, schedule, etc.) 

eune Up 

Pin No. patawidth 
(bits I 32K Byte 

NO 

Development program 
(development period, 
prototype, mass pro­
duction schedule) 

64K Byte 128K Byte 256K Byte 

Development 
agreement 

Software Layout 

Design : Circuit 

I C 
Panel 

Memory Capacity (Byte) 

512K Byte 1M Byte 1.5M Byte 2M Byte 

RC-512J-MG RC-M01J.MG RC-F15J-MG RC-M02J.MG 

Mass 

3M Byte 4M Byte 6M Byte 8M Byte 

RC-M03J-MG RC-M04J-MG RC-MOBJ·MG 
Full Size 68 16 RC-512J-MH RC-M01J.MH RC-F15J-MH RC-M02J.MH RC-M03J.MH 

* * 
Note.1 

RC-512J·MI RC-M01J·MI RC-F15J-MI RC-M02J.MI 

MASK ROM Full Size 

(PCMCIA) 
68 16/8 RC-512J-MB RC-M01J.MB RC-F15J-MB RC-M02J-MB 

Half Size 

(Z) 
40 8 RC-512Z·MB RC-M01Z·MB RC-M02Z-MB 

OTP ROM 
Full Size 

68 16/8 RC-512J-OD RC-M01J-QD RC-F15J-QD RC-M02J.QO (PCMCIA) 

Full Size 

(PCMCIA) 
68 16/8 RC-256J-EF RC-512J-EF RC-M01J-EF RC-M02J.EF 

FLASH 
Half Size 

(Z) 
40 8 RC-128Z·EB RC-256Z-EB RC-512Z·EB RC-M01Z-EB 

2/3 Size 45 8 RC-128W·EB RC-256W·EB 

Full Size 68 16 RC-M02J-OB 

DRAM 
Half Size 

(Y) 
40 16 RC-M02Y-DA 

Full Size 40 16 RC-M01J-DA RC-M02J-DA 

Half Size 
(PCMCIA) 

68 16/8 RC-064J-SF RC-128J-SF RC-256J-5F RC-512J-5F RC-M01J.SF * -l?RC-M02J-5F 

SRAM 
Half Size 

(Z) 
40 8 RC-032Z-5B RC-064Z-5B RC-128Z-5B RC-256Z-5B 

MODEM 
Full Size 

68 * {l'CMC~ Rel 2,\jpe II) 

Note:1.* Under development 

2.Mcx:lel name subscript :MG=no attribute, MH=8K-byte attribute, Ml=attribute "FF" returned. 

3.Model name subscript:SE=attribute 5 bytes fixed, SF=attribute 5 bytes fixed, SH=attribute 2 Kbytes, SJ=attribute FF returned. 

4.With FAX function (class 2) 

RC-M03J.MI 

RC-M04J·MB RC-M06J-MB 

RC-M03J-QD 

RC-M03J.EF RC-M04J.EF * 

RC-M04J-OB RC-M06J-OB 

RC-M04Y·DA 

RC-M04J-OA RC-M08J·DA 

Note2 

Note.4 



naNm 

eProduct designation 

Prefix 

R c-[!J~[!J Q]-[§J 
..-~~~~~__,I ..-~~--,--~- ---y-= I I _:J_ 

Capacity of memory Physical size Type of memory Electrical specifications 
032 32K J 68pin 3.3mm thickness Full size. M MASK ROM A~ Z Standard specifications 

064 64K J 40pin 3.3mm thickness Full size. Q OTPROM EPROM 0~9 Custom specifications 

128 128K y 40pin 3.3mm thickness Half size E EEPROM FLASH 

256 256K z 40pin 2.2mm thickness Half size D DRAM 

512 512K w 45pin 2.1mm thickness 2/3 size s SRAM 

M01 1M 

F15 1.5M 

M02 2M 

M03 3M 

M04 4M 

M06 6M 

MOB BM 

Use the letter "F' to 
represent 100K Byte 
in a range below 10M Byte 

eMASK ROM 
Application Package Pin count Part No. Capacity (K Byte) Data width (bit) Access Time (ns) 

RC-512J-MG 
RC-512J-MH 512 
RC-512J-MI 

RC-M01J-MG 
RC-M01J-MH 1024 
RC-M01J-MI 

RC-F15J-MG 
RC-F15J-MH 1536 
RC-F15J-MI 

68 Pin RCM02J-MG 
Full size RC-M02J-MH 2048 16 200 

*Video game programs PCM CIA RC-M02J-MI 
* Program memory downward 

(spread sheet, compatible RCM03J-MG 

word processor ,etc.) RCM03J-MH 3072 

for PCs and 
RC-M03J-MI 

hand-held computers. RC-M04J-MG 
and data. -t?RC-M04J-MH 4096 

* Dictionaries "¢? RC-M04J-MI 

* Educational software 

* Font card for typewriters 
RC-M08J-MG 

-t?RC-M08J-MH 8192 
and printers. -t?RC-M08J-MI 

RC-512J-MB 512 

RC-M01J-MB 1024 

68 Pin RC-F15J-MB 1536 
Full size 8/16 250 

PCM CIA RC-M02J-MB 2048 

Release2 RC-M04J-MB 4096 

RCM06J-MB 6144 

RC512Z-MB 512 
Half size 

40 Pin RCM01Z-MB 1024 8 200 
Z Series 

RCM02Z-MB 2048 I • 
Notes:1.1?Under development 393 

2.Model name subscript :MG=no attribute, MH=BK-byte attribute, Ml=attribute "FF 11 returned. 



Memory Cards 

eoTP ROM 
Application Package Pin count Part No. Capacity (K Byte) Data length (Bit) Access time (ns) 

*Program memory RC-512J-QD 512 

for parsonal 
68 Pin RC-M01J-QD 1024 

computer, hand 
Full size PCMCIA: RCF15J-QD 1536 8/16 250 held computer.etc. 

*Electronic clinical 
Release2 

RCM02J-QD 2048 
charts 

RC-MOOJ-QD 3072 

eFLASH 
Application Package Pin count Part No. Capacity (K Byte) Data length (Bit) Access time (ns) 

RC-256J-EF 256 

RC512J-EF 512 

68 Pin RC-M01J-EF 1024 
*Image memory 

for electronic Full size PCMCIA: RC-M02J-EF 2048 8/16 250 
still cameras Release2 

RC-M03J-EF 3072 
*Hard disc 

alternative for PCs. RC-M04J-EF 4096 

*Memory for -fl 8192 
electronic 
musical instruments. RC-128Z-EB 128 

* Control program Half size RC-256Z-EB 256 
data storage Z Series 40 Pin 8 200 
for industrial RC-512Z-EB 512 

equipment RC-M01Z-EB 1024 

RC-128W-EB 128 
2/3 Size 45 Pin 8 200 

RC-256W-EB 256 

Note:1. irUnder development 

esRAM 
Application Package Pin count Part No. Capacity (K Byte) Data length (Bit) Access time (ns) 

RC-064J-SF 64 

RC128J-SF 128 
* Floppy disk 68 Pin RC-256J-SF 256 

alternative for PCs. 
Full size PCMCIA: 

*Commodity Release2 
RC-512J-SF 512 8/16 250 

information RC-M01J-SF 1024 
storage for 
POS terminals. * 1536 

*Wave form i:rRC-M02J-SF 2048 
storage for 

RC-032Z-SB 32 oscilloscopes . 
Half size RC-064Z-SB 64 
Z Series 40 Pin 8 200 

RC128Z-SB 128 

RC-256Z-SB 256 

Note:1.* Under development 
2.Model name subscript :MG=no attribute, MH=SK-byte attribute , Ml"'attribute "FF" returned. 

eoRAM 
Application Package Pin count Part No. Capacity (K Byte) Data length (Bit) Access time (ns) 

RC-M02J-DB 2048 

Full Size 68 Pin RC-M04J-DB 4096 16 100 

*Additional storage RC-M06J-DB 6144 

for PCs. Half Size RCM02Y-DA 2048 
* Temporary storage 40 Pin 16 100 

for facsimile. Y Series RCM04Y-DA 4096 

* Memory for Printer RCM01J-DA 1024 
buffer. 

RC-M02J-DA 2048 
Full Size 40 Pin 16 150 

RC-M04J-DA 4096 

RC-MOSJ-DA 8192 

Note:1.Verify attribute for model with subseript 'DB'. 
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RDNRI 

eoimensions 



Memory Cards 

eDimensions and Pin Disposition (Unit: mm) 

Full Size 68Pin (PCMCIA Specification) 

! 
54±0.1 

! 
! 

SF/SJ Attribute information 
Address Output data Description 

aj SF Oh 01h Device infonnation at the next address 

~[ w 2h FFh No other attribute information 

. "' i 3.3±0.1 Iii 4h 61h Memory:SRAM, Access time:250ns 
I V 

.:"' P=l ,27X33=41.91 6h XXh Memory capacity 

~~-- F 1 I Pin No.I Bh FFh End of device information 

Pin No.68 ?ll====t=--=:=l<( Pin No.35 SJ Oh FFh No attribut.e information 

Pin No. Symbol Note Pin No. Symbol Note Pin No. Symbol Note Pin No. Symbol Note 

1 GND 1B Vpp1 35 GND 52 Vpp2 

2 D3 1/0 19 A16 I 36 CD1- 0 53 A22 I 

3 D4 1/0 20 A15 I 37 D11 1/0 54 A23 I 

4 D5 1/0 21 A12 I 3B D12 1/0 55 A23 I 

5 D6 1/0 22 A7 I 39 D13 1/0 56 A25 I 

6 D7 1/0 23 A6 I 40 D14 1/0 57 RFU N.C 

7 CE1- I 24 A5 I 41 D15 1/0 58 RFU N.C 

8 A10 I 25 A4 I 42 CE2- I 59 RFU N.C 

9 OE- I 26 A3 I 43 RFSH- I 60 RFU N.C 

10 A11 I 27 A2 I 44 RFU N.C 61 REG- I 

11 A9 I 2B A1 I 45 RFU N.C 62 BVD2 0 

12 AB I 29 AO I 46 A17 I 63 BVD1 0 

13 A13 I 30 DO 1/0 47 A1B I 64 DB 1/0 

14 A14 I 31 D1 1/0 48 A19 I 65 D9 1/0 

15 WE-/PGM- I 32 D2 1/0 49 A20 I 66 D10 1/0 

16 RDY /BSY- 0 33 WP 0 50 A21 I 67 CD2- 0 

17 Vee 34 GND 51 Vee 6B GND 

Half Size 40 Pin (Z Series) 

I 
54±0.1 

! 

e(~ 
I ! 

I 1[ 
l 

l 
I 

~ ~±0.111 
" P=I X39=39 

r l 11 ' 

Pin No. 
Symbol 

Pin No. 
Symbol 

Pin No. 
Symbol 

Pin No. 
Symbol 

MASK FLASH SRAM MASK FLASH SRAM MASK FLASH SRAM MASK FLASH SAAM 

1 CA1 <- <-- 11 D6 <- <- 21 A5 <- <- 31 N.C WE- BWR-

2 Vss <- <- 12 A13 <- <-- 22 D5 <- <- 32 OE- <- <-

3 Vdd <- <- 13 A12 <- <- 23 D4 <- <-- 33 D1 <- <-

4 A14 <- <- 14 A11 <- <- 24 N.C <- DET- 34 DO <- <-

5 A15 <- <- 15 A10 <- <- 25 D3 <- <- 35 CE- <-- <-

6 A16 <- <- 16 A9 <- <- 26 D2 <- <- 36 A19 <- N.C 

7 A17 <- <- 17 A1B <- N.C 27 A4 <- <- 37 A20 N.C N.C 

8 N.C <- LB- 18 AS <- <- 28 A3 <- <- 3B Vdd Vpp Vdd 

9 AO <- <- 19 A7 <- <- 29 A2 <- <- 39 Vss <- <-

10 D7 <- <- 20 A6 <- <- 30 A1 <- <-- 40 CA2 <- <-
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RDNRI 

eDimensions And Pin Dispositions (Unit: mm) 

Half Size 40Pin (Y Series) 

54±0.1 

F 
r-~ I 

~ ~'I ~1 
~c w 

~ ~~ ,; 
39 

1 P=l .0 

I ir-
~ 

Pin No. 
Symbol 

Pin No. 
Symbol 

Pin No. 
Symbol 

Pin No. 
Symbol 

DRAM DRAM DRAM DRAM 

1 CD1- 11 GND 21 Vee 31 AB 

2 D3 12 CAS10- 22 A1 32 DO 

3 D4 13 CAS11- 23 A2 33 D1 

4 D5 14 RAS1- 24 A3 34 D2 

5 D6 15 WEO- 25 A4 35 D11 

6 D7 16 CASOO- 26 A5 36 D12 

7 DB 17 CAS01- 27 A6 37 D13 

B D9 1B RASO- 2B A7 3B D14 

9 D10 19 A9 29 Vee 39 D15 

10 AO 20 WE1- 30 GND 40 CD2-

Full Size 40Pin 

! 
54±0. t 

! 
! 

i 

~ 

+I 

:2 

:;;[ '? :;;C 
I 

" ~ ~~· 
P=I X39 

I I 

I r- ' 

Pin No. 
Symbol 

Pin No. 
Symbol 

Pin No. 
Symbol 

Pin No. 
Symbol 

DRAM DRAM DRAM DRAM 

1 CD1- 11 GND 21 Vee 31 AB 

2 D3 12 CAS1- 22 A1 32 DO 

3 D4 13 RAS3- 23 A2 33 D1 

4 D5 14 RAS1- 24 A3 34 D2 

5 D6 15 WE- 25 A4 35 D11 

6 D7 16 CASO- 26 A5 36 D12 

7 DB 17 RAS2- 27 A6 37 D13 

8 D9 18 RASO- 28 A7 3B D14 

9 D10 19 Vee 29 GND 39 D15 

10 AO 20 Vee 30 GND 40 CD2- I • 
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Memory Cards 

(Unit· mm) 

2/3 Size 45Pin 

54±0.1 

! ! ! 

~c 
~ ::;i 

I 

~ ., 
~· 

P=I X44=44 
I I 

I r I 

Pin No. 
Symbol 

Pin No. 
Symbol 

Pin No. 
Symbol 

Pin No. 
Symbol 

FLASH FLASH FLASH FLASH 

1 Vee 13 AS 25 D3 37 N.C 

2 N.C 14 A7 26 D4 38 N.C 

3 N.C 15 A6 27 D5 39 A16 

4 N.C 16 A5 2S D6 40 S1 

5 Vpp 17 A4 29 D7 41 S2 

6 A15 1S A3 30 CCEO- 42 N.C 

7 A14 19 A2 31 N.C 43 N.C 

s A13 20 A1 32 CCE2- 44 N.C 

9 A12 21 AO 33 N.C 45 GND 

10 A11 22 DO 34 WE-

11 A10 23 D1 35 OE-

12 A9 24 D2 36 N.C 

Full Size 68Pin IDRAM) 

! 
54±0.1 

! 
,--; ! 

i 
i 
i 

N i 0 
;\! i 
:ii i 

i 

J i 
~[ + 

i 
., i 3.3±0.1 1;1 

tr/~· 
P~l.27X33'<\1.91 

Pin No.34 ~ I Pin No.I 

Pin No.68 ~)n-·=:-----ig~ Pin No.35 

Pin No. Symbol Pin No. Symbol Pin No. Symbol Pin No. Symbol 

1 GND 1S N.C 35 GND 52 N.C 

2 D3 19 CAS11- 36 CD1- 53 RAS2-

3 D4 20 CAS10- 37 D11 54 RAS3-

4 D5 21 N.C 3S D12 55 N.C 

5 D6 22 A7 39 D13 56 N.C 

6 D7 23 A6 40 D14 57 N.C 

7 N.C 24 A5 41 D15 5S N.C 

s N.C 25 A4 42 N.C 59 N.C 

9 N.C 26 A3 43 N.C 60 N.C 

10 N.C 27 A2 44 N.C 61 N.C 

11 A9 2S A1 45 N.C 62 N.C 

12 AS 29 AO 46 CAS20- 63 N.C 

13 N.C 30 DO 47 CAS21- 84 D8 

14 N.C 31 D1 4S CAS30- 65 D9 

15 WE- 32 D2 49 CAS31- 66 D10 

16 N.C 33 N.C 50 RAS1- 67 CD2-

17 Vee 34 GND 51 Vee 68 GND 
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Circuit Protection Elements 
RDNm 

eROHM's Circuit Protection Elements 
ROHM overcurrent protection elements are in lightweight, small package, offering low internal impedance against rated 
current, but high resistance against cut off current. They positively protect semiconductors such as ICs, LSls, 
transistors when current is going to exceed the operating value due to overload or short circuit. 

eFeatures 
1) Sharp and stable cutoff response 

2) Small voltage drop thanks to low internal resistance 
3) Heat resistant 
4) Small size 

5) Can be continuously used at the rated current. 
6) Better temperature characteristics 
7) Surge resistant 
8) UL approved (UL approval No. E107856) 

eApplication 
Overcurrent protector 

Part No. 
Rated Current 

(A) 

ICP-F10 0.4 

ICP-F15 0.6 

ICP-F20 0.8 

ICP-F25 1.0 

ICP-F38 1.5 

ICP-FSO 2.0 

ICP-F70 2.5 

ICP-N10 0.4 

ICP-N15 0.6 

ICP-N20 0.8 

ICP-N25 1.0 

ICP-N38 1.5 

ICP-N50 2.0 

ICP-N70 2.5 

ICP-S0.5 0.5 

ICP-S0.7 0.7 

ICP-51.0 1.0 

ICP-51.2 1.2 

ICP-51.8 1.8 

ICP-52.3 2.3 

eoimensions 

Cutoff 

Fig.4 

Fig.5 

Fig.6 

Fig.7 

Fig.8 

Fig.9 

Fig.10 

Fig.4 

Fig.5 

Fig.6 

Fig.7 

Fig.8 

Fig.9 

Fig.10 

Fig.11 

Fig.12 

Fig.13 

Fig.14 

Fig.15 

Fig.16 

Internal Resistance 
Package 

Typ.(O) 

0.220 

0.135 

0.100 

0.070 Fig.1 

0.042 

0.035 

0.023 

0.220 

0.135 

0.100 

0.070 Fig.2 

0.042 

0.035 

0.023 

0.150 

0.084 

0.061 

0.048 
Fig.3 

0.032 

0.026 

ICP-F10/F15/F20/F25/F38/F50/F70 ICP-N10/N15/N20/N25/N38/N50/N70 

Fig.1 

6.8±0.2 2.4±0.2 

~ I L.,,.' u 

Fig.2 5.0±0.2 4.0±0.2 

r-1 II 

0.5 ~ 

o< 

110.45±0.1 

Taping version is available 

with pitch size 5.0mm 

Rated Voltage Topr Tstg 

(V) rel re) 

50 -55~125 -55~125 

(Unit: mm) 

ICP-50.5/SO. 7 /S1.0/S1.2/S1.8/S2.3 

Fig.3 

3.0±0.1 

r------i 

D 
"''·' ,,~ 

~°''"-~ 
~ 
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Circuit Protection Elements 

eElectrical Characteristic Curves 

0 

0 

Flg.4 ICP F/N10 
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234567 
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Fig.8 ICP F/N38 
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Fig .15 ICP 51.8 
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Fig.9 ICP F/NSO 
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Fig.121CP S0.7 
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Fig.16 ICP S2.3 
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Fig.6 ICP F/N20 
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Flg.101CP F/N70 

f-Ty . 

= ....,_ 
8 12 16 20 24 28 32 36 

CUTOFF CURRENT :(A) 

Fig.131CP 51.0 

!<-Typ. 

a 0.01 

mt~~ 
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CUTOFF CURRENT :(A) 

These figures show typical 

cutoff characteristics . 

Technical bulletin showing detail data 

available on request. 

Flg.7 ICP F/N25 
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RDNRI 

ePackaging Specifications 
(Unit: mm) 

ICP-N Taping (T104) ICP-N Ammo Box 

6.35±0.5 12.7±0.5 

D±0.5 5.2Max. -- r1 

ICP-S Taping (TM) 

Reel Tape 

0± 1.0 I 

.I. I 5 +O. I 
'I' . ~o 

B-B 
I 

TM 

estandard I sub-standard product ordering unit 

ICP-F 
Package Bulk 

code ICP-N 
Package 

code 

Part No. Basic ordering unit (pcs) 1000 Part No. Basic ordering unit (pcs) 

ICP-F10 © ICP-N10 

ICP-F15 0 ICP-N15 

ICP-F20 0 ICP-N20 

ICP-F25 0 ICP-N25 

ICP-F38 0 ICP-N38 

ICP-F50 0 ICP-N50 

ICP-F70 0 ICP-N70 

4.0±0.1 

I ·f' 1-1'°'""' 

2.8±0.2 

Bulk Taping 

T104 ICP-S 
1000 3000 Part No. 

0 © ICP-50.5 

0 © ICP-S0.7 

© © ICP-51.0 

0 © ICP-S1.2 

0 © ICP-51.8 

0 © ICP-S2.3 

:g 
0 
ti 

(Unit: mm) 

0.4±0. I r 

Package Taping 

code TM 
Basic ordering unit (pcs) 2000 

0 
0 
0 
0 
0 
0 

0 © © : Standard product O : Sub-standard product 
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Sales Offices 
ROHM ELECTRONICS (DIVISION OF ROHM CORPORATION) 

Nashville Headquarters 
3034 Owen Drive Jackson Business Park Antioch, TN. 37013 U.S.A. 
TEL (615)641-2020 FAX (615)641-2022 

ROHM CORPORATION REPRESENTATIVES-------------
ALABAMA (GA, KY, MS) 
Strategic Marketing • Huntsv111e(205)464-0490 

ARIZONA (NM) 
R J Marketing • Tucson(602)770-1783 

CALIFORNIA (NV) 
Get Sales • Cupert1no(408)725-8384 
Eltec Enterprises •Dana Prnnt(714)493-7003 
Eltec Enterprises •Diamond Bar(714)861-4779 
Eltec Enterprises •Thousand Oaks(805)492-3017 

CANADA 
Car1wrighl-Suuil18il Aosuciales • Ha111illur1, Ontar10(416)528-0294 

COLORADO (WY, UT) 
AS Company• Parker(303)841-3651 

FLORIDA (PR) 
Sales Engineenng Concepts •Deerfield Beach(305)426-4601 
Sales Engineering Concepts •Altamonte Springs( 407)830-8444 
Sales Engineering Concepts •Puerto Rico(809)841-4220 

ILLINOIS 
Hopewell Associates •Lake Bluff(708)234-3310 

INDIANA (OH) 
Scl11ll1nger Associates, Inc. • Kokomo(317)457-7241 

MARYLAND (VA, NC) 
Strategic Marketing •Raleigh, NC(919)847-7972 

MASSACHUSETTS (VT, NH, RI, ME) 
Cycle Sales • Harvard(508)456-6868 

ROHM GROUP 
EXAR CORPORATION 

ROHM CORPORATION 
2Vi0. Commerce CA 95131, U.S.A 
TEI (408)432-0500 FAX (408)434-6444 

EXEL MICROELECTRONICS (DIVISION OF ROHM CORPORATION) 

Commerce 
TEI (408)4'.l2-Cl500 

CA 95131, USA 
FAX (408)434-6444 

ROHM ELECTRONICS (DIVISION OF ROHM CORPORATION) 

Anrioch, TN 37013. U.S.A 

XETEL CORPORATION 
8100, Corneeon Road, Suite 150, Austin TX 7G75J, U.S A 
TEL(512)834-2266 FAX (512)834-9250 

ROHM INDUSTRIA ELETRONICA L TDA. 
Rua Alessa1dro 
TEL:536-9211 

111-Brook 11-SP, Brasil 
FAX241-3382 

ROHM AMAZONIA ELETRONICA L TDA. 
Av. 0 alma 1111 C Bairro Nossa Senhora das 

ROHM ELECTRONICS GMBH 
MUhlenstrasse 70, Korschenbro·1ch 1. Federal Republic of Germany 
TEL102161)61010 TLX FAX.(02161)642102 

ROHM ELECTRONICS (U.K.) LIMITED 
MKIO DAD, United Kingdom 

ROHM KOREA CORPORATION 
371-11, Karioo~g-Donq GL,ro-ku. Seou,, Korea 

• Specifications sub1ect to change without notice for the 
purpose improvements. 

• Current specifications 1n effect as of Oct. 1, 1993 

MINNESOTA (North IL, WI, IA, ND, SD) 
Hopewell Associates • Lakev111e(612)469-3222 

NEW YORK CITY (North NJ, Fairfield City CT) 
Radix, Inc. • Spnngfield(201 )467-4970 

NEW YORK (Except NY City, W. PA) 
Quality Components, Inc. • Manlius(315)682-8885 
Quality Components, Inc. • Buffalo(716)837-5430 
Quality Components, Inc. • Rochester(716)342-7229 

OREGON (ID) 
Components West, Inc. • Beaverton(503)642-911 O 

PENNSYLVANIA (E. PA, S. NJ, DE) 
ELF Sales Company •Prospect Park(215)534-3340 

SOUTH CALIFORNIA (GA) 
Strategic Marketing • Duluth(404)381-7430 

TENNESSEE (NC, SC) 
Strategic Marketing • Jonesboro(615)753-5518 
Strategic Marketing • Nashville(615)883-7882 

TEXAS (LA, OK, AR) 
Sage Marketing • Aust1n(512)335-0300 
Sage Marketing • Spring(713)320-9206 

VIRGINIA (MD, DC, NC) 
Strategic Marketing •Raleigh. NC(919)847-7972 

WASHINGTON (BC, W. MT) 
Components West, Inc. • Redmond(206)885-5880 

TELBSS-7101-6 TLX23205 FAX 864-9343 

ROHM-WAKO (MALAYSIA) SDN. BHD. 
Jalar1 26/6. Hicom Industrial Estate 

DarL.I Ehsan. Malaysia 

ROHM -WAKO (KELANTAN) SDN. BHD. 
Chepa TI Padang T embak, 

ROHM APOLLO ELECTRONICS (THAILAND) CO., LTD. 

ROHM ELECTRONICS PHILIPPINES, INC. 

ROHM ELECTRONICS (H.K.) CO., LTD. 
RoorT 1205-6, Tower 1, S lve.'cord. 30, Canto11 Road. Ts1mshatsui 

FAX 3758971 

ROHM ELECTRONICS CO., (SINGAPORE) PTE. LTD. 
140. Paya Lebar Roao 
TEU 45-9326 TLX 26648 

A-Z Building, Sirgapore, 1440 

ROHM ELECTRONICS INTERNATIONAL PTE. LTD. 
750E, Chai Chee Road. #08-01/02. Chai Chee lndus·r1al Park Singapore, 1646 
TEL444-3488 TLX 20666 FAX444-4988 

ROHM ELECTRONICS TAIWAN CO., LTD. 
Sec 3. Min Chuan E. Roao, Taipe .. Taiwan, R.O.C 

Chi-An Building, 472, Chung-Sran 2nd Road, 

• Please discard Edition '93-2nd of the Short Form Catalog 
(No. 3591). 




