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Introduction 

National Semiconductor has added many new 
transistors and product families since publication 
of the last handbook. Many have already been 
widely acclaimed by users. 

In addition to small signal, bipolar and field effect 
transistors that have been the mainstay of our 
catalog, there are sections for multiple bipolar, 
multiple field effect and power transistors. More 
part numbers will be added as market needs 
expand. 

To keep current on all new National transistors 
please contact your National sales representative 
or franchised distributor and ask to be placed on 
the customer mailing list. 

HOW TO USE THIS CATALOG 

If you know the part/type number 
Turn to the standard parts listing which begins 
on page 9 and find the desired part number. The 
electrical specifications page number will be 
shown. Tile list also identifies the process num­
ber from' which that product is selected and the 
particular package code in which it is assembled. 
Package codes are cross-referenced to JEDEC 
code on page A-19. 

If performance data is required, turn to the 
process data sheet indicated in the standard 
parts listing. Process data sheets are indexed in 
numerical order and begin on page 6-2. 

Refer to the package outlines section beginning 
on page A-14 for complete physical dimensions. 
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If you know the application 
Turn to the selector guide and select a potential 
process type. Selector guides as follows: 

GUIDE PAGE 

R F Selector. . . . . . . . . . . . . . . . . . . . . . . . .. 41 
NPN General Purpose Amplifiers .......... 42 
PNP General Purpose Amplifiers. . . . . . . . .. 44 
NPN-R F Amplifier ... _ ... _ . . . . . . . . . . .. 43 
High Speed Switches ................... 45 
Power Transistor's. . . . . . . . . . . . . . . . . . . .. 46 
FET Applic'ation ...................... 30 

Refer to the process sheet which will give you 
the performance specifications and a reference 
part type. 

To convert a metal can transistor to a molded 
epoxy type, find the equivalent part number on 
page 25. ' 

To convert a TO-105ITO-106 product type to a 
molded epoxy type, find the correct part number 
on page 26. . 

If you an~ looking for a JAN/JANTX/JANTXV 
type, a complete product listing for bipolar and 
junction FET types is on page 23. 

If none of the above work, refer to the Table of 
Contents which contains all NSC part types organ­
ized by general applications. 

In desperation-call your local National represen­
tative or field office. 
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Transistor Standard Parts List 
Device Page Process Pkg. Device Page 

2N697 1·15 20 04 2N2219JTX 1·16 
2N699 1·28 12 10 2N2219JTXV 1·16 
2N706 1·2 21 18 2N2219A 1·16 
2N706J 1·2 21 02 2N2219AJ 1·16 
2N708 1·2 22 18 2N2219AJTX 1·16 
2N718 1·15 20 02 2N2219AJTXV 1·16 
2N718A 1·15 20 02 2N2221 1·16 
2N722 2·8 63 02 2N2221J 1·17 
2N743 1·2 21 18 2N2221JTX 1·17 
2N744 1·2 21 18 2N2221JTXV 1·17 
2N753 1·2 21 18 2N2221A 1·17 
2N760 1·11 07 02 2N2221AJ 1·17 
2N760A 1·11 07 02 2N2221AJTX 1·17 
2N834 1·2 21 18 2N2221 AJTXV 1·17 
2N869 2·2 64 18 2N2222 1·17 
2N869A 2·2 64 18 2N2222J 1·17 
2N915 1·15 23 02 2N2222JTX 1·17 
2N916 1·15 23 02 2N2222JTXV 1·17 
2N917 1·6 43 25 2N2222A 1·17 
2N918 1·6 43 25 2N2222AJ 1·17 
2N918J 1·6 43 ' 25 2N2222AJTX 1-17 
2N918JTX 1·6 43 25 2N2222AJTXV 1·17 
2N918JTXV 1-6 43 25 2N2243 1-29 

2N929 1·11 07 02 2N2243A 1·29 
2N929A 1-11 07 02 2N2270 1-29 

2N929J 1-11 07 02 2N2369 1-2 
2N929JTX 1-11 07 02 2N2369A 1-2 
2N930 1-11 07 02 2N2369AJ 1-2 
2N930A 1-11 07 02 2N2369AJTX 1-2 
2N930J 1·11 07 02 2N2369AJTXV 1-2 
2N930JTX 1-11 07 02 2N2453 1-51 
2N956 1-15 20 02 2N2453A 1-51 
2N981 1-11 07 02 2N2484 1-11 
2N995 2-2 64 18 2N2484J 1-11 
2N995A 2-2 64 18 2N2484JTX, 1-11 
2N1132 2-8 63 04 2N2484JTXV 1-11 
2N1420 1-15 20 04 2N2504 1-12 
2N1566 1-15 20 04 2N2509 1-11 
2N1613 1-15 20 04 2N2510 1-11 
2N1711 1-15 20 04 2N2511 1-12 
2N2017 1-28 12 10 2N2586 1-12 
2N2102 1-28 12 10 2N2604 2-6 
2N2192 1-28 12 10 2N2604J 2-6 
2N2192A 1-28 12 10 2N2604JTX 2-6 
'2N2193 1-28 12 10 2N2604JTXV 2-6 
2N2193A 1-28 12 10 2N2605 2-6 
2N2195 1-28, 12 10 2N2605J 2-6 
2N2195A 1-28 12 10 2N2605JTX 2-6 
2N2218 1-15 20 04 2N2605JTXV 2-6 
2N2218J 1-15 20 04 2N2639 1-51 
2N2218JTX 1-15 20 04 2N2640 1-51 
2N2218JTXV 1-15 20 04 2N2641 1-51 
2N2218A 1-16 20 04 2N2642 1-51 

2N2218AJ 1-16 20 04 2N2643 1-51 
2N2218AJTX 1-16 20 04 2N2644 1-51 
'2N2218AJTXV 1-16 20 04 2N2696 2-8 
2N2219 1-16 20 04 2N2712 1-17 
2N2219J 1-16 20 04 2N2714 1-18 
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20 04 2N2722 

20 04 2N2857 
20 04 2N2857J 
20 04 2N2857JTX 
20 04 2N2857JTXV 
20 04 ~N2894 

20 02 2N2894A 
20 02 2N2903 
20 02 2N2903A 
20 02 2N2904 
20 02 2N2904J 
20 02 2N2904JTX 
20 02 2N2904JTXV 
20 02 2N2904A 
20 02 2N2904AJ 
20 02 2N2905AJTX 
20 02 2N2904AJTXV 
20 02 2N2905 
20 02 2N2905J 
20 02 2N2905JTX 
20 02 2N2905JTXV 

20 02 2N2905A 
12 10 2N2905AJ 
12 10 2N2905AJTX 
12 10 2N2905AJTXV 

21 18 2N2906 

21 18 2N2906J 

21 02 2N2906JTX 

21 02 2N2906JTXV 

21 02 2N2906A 
07 30 2N2906AJ 

07 30 2N2906AJTX 

07 02 2N2906AJTXV 

07 02 2N2907 

07 02 2N2907J 

07 02 2N2907JTX 

07 02 2N2907JTXV 

07 02 2N2907A 

07 02 2N2907AJ 
07 06 2N2907AJTX 
07 02 2N2907 AJTXV 
62 06 2N2913 
62 06 2N2914 
62 06 2N2915 
62 06 2N2915A 
62 06 2N2916 
62 06 2N2916A 
62 06 2N2917 
62 06 2N2918 
07 30 2N2919 
07 3,0 2N2919A 
07 30 2N2920 
07 30 2N2920J 
07 30 2N2920JTX 
07 30 2N2920JTXV 
63 02 2N2920A 
27 74 2N2923 
27 74 2N2924 

Page Process 

1·51 07 
1·6 42 
1·6 42 
1·6 42 
1·6 42 
2·2 64 
2·2 64 
1·51 07 
l·51 07 
2·9 63 
2·9 63 
2·9 63 
2·9 63 
2·9 63 
2·9 63 
2·9 63 
2·9 63 
2·9 63 
2·9 63 
2·9 63 
2-9 63 
2-9 63 
2·10 63 
2-10 63 
2-10 63 
2-10 63 
2-10 63 
2-10 63 
2-10 63 
2-10 63 
2-10 63 
2-10 63 
2-10 63 
2-10 63 
2-10 63 
2-10 63 
2-10 63 
2-10 63 
2-11 63 
2-11 63 
2-11 63 
1-51 07 
1-51 07 
1-52 07 
1-52 07 
1-52 07 
1-52 07 
1-52 07 
1-52 07 
1-52 07 
1,52 07 
1-52 07 
1-52 07 
1-52 07 
1-52 07 
1-52 07 
1-18 04 
1-18 04 

Pkg. 

30 
25 
25 
25 
25 
18 
18 
30 
30 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
02 
02 
02 
02 
02 
02 
q2 
02 
02 
02 
02 
02 
02 
02 
02 
02 
30 
30 
30 
30 
30 
30 
3,0 
30 
30 
30 
30 
30 
30 
27 
30 
74 
74 

-t 
OJ 
:::s 
(J) _. 
(J) 

o ... 
CJ) ,... 
0) 
:::s c. 
0) ... 
c. 

"8 
~ 
(J) 

C 
(J) ,... 



-t/) .-
..J 
t/) -... co 

Q. 

""CJ ... 
co 

""CJ 
C 
S 
(J) ... 
o -t/) .-
t/) 
c 
! .... 

Transistor Standard Parts List 
Device Page Process Pkg~ . Device Page 

2N2925 ;·18 04 74 2N3302 1·18 
2N2926 1~18 04 74 2N3304 2·3 
2N2972 1·52 07 08 2N3347 2·33 
2N2973 1·52 07 08 2N3348 2-33 
2N2974 1·53 07 08 2N3349 2-33 
2N2975 1-53 07 08 2N3350 2-33 
2N2976 1·53 07 08 2N3351 2-33 
2N2977 1-53 07 08 2N3352 2-33 
2N2978 1-53 07 08 2N3390 1-18 
2N2979 1-53 07 08 2N3391 1-18 
2N3009 1-2 22 18 2N3391A 1-19 
2N3011 1-2 21 18 2N3392 1-19 
2N3012 2-2 64 18 2N3393 1-19 
2N3013 1-2 22 18 2N3394 1-19 
2N3015 1-2 25 17 2N3395 1-19 
2N3019 1-29 12 10 2N3396 1-19 
2N3019J 1-29 12 09 2N3397 1-19 
2N3019JTX 1-29 12 09 2N3398 1-19 
2N3019JTXV 1-29 12 16 2N3414 1-19 
2N3020 1-30 12 10 2N3415 1-19 
2N3053 1-30 12 10 2N3416 1-19 
21\13072 2-11 63 04 2N3417 1-19 
2N3073 2-11 63 02 2N3444 1-3 
2N3107 1-30 12 10 2N3451 2-3 
2N3108 .1-30 12 10 2N3467 2·3 

'2N3109 1-30 12 10 2N3468 2-3 
2N3110 1-30 14 10 2N3478 1-6 '. 
2N3114 ;:30 08 )0 2N3498 1-30 
2N3115 1-18 20 02 2N3498J 1-30 
2N3116 1-18 20 02 2N3498JTX 1-30 

c 
2N3117 1-12 07 02 2N3498JTXV 1-30 
2N3120 2-11 63 04 2N3499 1-30 
2N3121 2-11 63 '02 2N3499J 1-31 
2N3133 2-11 63 04 2N3499JTX 1-31 
2N3134 2-11 63 04 2N3499JTXV 1-31 
2N3135 2-11 63 02 2N3500 1-31 
2N3136 2-11 63 02 2N3500J 1-31 
2N3209 2-2 64 18 2N3500JTX 1-31 
2N3244 2-2 70 17 2N'3500JTXV 1-31 
2N3245 2-2 70 17 2N3501 1-31 
2N3246 1-12 07 02 2N3501J 1-31 
2N3248 2-2 64 . 18 2N3501JTX 1-31 
2N3249 2-2 64 18 2N3501JTXV 1-31 
2N3250 2-11 69 02 2N3502 2-12 
2N3250A 2-11 69 02 2N3503 2-12 
2N3250AJ 2-12 69 02 2N3504 2-12 
2N3250AJTX 2-12 69 02 2N3505 2-12 
2N3250AJTXV 2-12 69 02 2N3545 2-3 
2N3251 2-12 69 02 2N3546 2-3 
2N3251A 2-12 69 02 2N3547 2-6 
2N3251AJ 2-12 69 02 2N3548 2-6 
2N325·1 AJTX 2-12 69 02 2N3549 2-6 
2N3251AJTXV 2-12 69 02 2N3550 2-6 
2N3252 1-2 25 17 2N3563 1-7 
2N3253 1-3 ,25· 17 2N3564 . 1-7 
2N3299 1-18 20 04 2N3565 1-12 
2N3300 1-18 20 04 2N3566 1·-31 
2N3301 1-18 20 02 2N3567 1-31 

/ 

10 

(Continued) 

Process Pkg. Device Page Process Pkg. 

20 02 2N3568 1·31 12 72 
65 18 2N3569 1·31 14 72 
62 30 2N3576 2·3 64 18 
62 30 2N3587 1-53 07 30 
62 30 2N3600 1-7 42 25 
62 30 2N3605' 1-3 21 74 
62 30 2N3606 1-3 21 74 
62 30 2N3607 1-3 21 74 
04 74 2N3634 2·19 73 10 
04' 74 2N3634J 2-19 73 09 
04 74 2N3634JTX 2-19 73 09 
04 74 2N3635 2-19 73 10 
04 74 2N3635 2-19 73 09 
04 74 2N3635JTX 2-19 73 09 
04 74 2N3636 2-19 73 10 
04 74 2N3636J 2-19 73 09 
04 74 2N3636JTX .2-19 73 09 
04 74 2N3637 2·19 73 \ 10 

·19 74 2N3637J 2-19 73 09 
04 74 2N3637JTX 2-19 73 09 
04 74 2N3638 2·12 63 72 
04 74 2N3638A 2-13 63 72 
25 17 2N3639 2-3 65 72 
65 18 2N3640 2-3 65 72 
70 17 2N3641 1-19 19 72 
70 17 2N3642 1-19 19 72 
42 25 2N3643 1-19 19 72 
08 10 2N3644 2-13 63 72 
08 09 2N3646 1-3 22 72 
08 09 2N3662 1-7 43 74 
08 09 2N3663 1-7 43 74 
08 10 2N3665 1-31 12 10 
08 09 2N3666 1-32 12 10 
08 09 2N3678 1-19 20 04 
08 09 2N3691 1-20 23 72 
08 10 2N3692 1-20 23 72 
08, 09 2N3693 1-20 27 72 
08 09 2N3694 1-20 27 72 
08 09 2N3700 132 12 02 
08 10 2N3700J 1-32 12 02 
08 '09 2N3700JTX 1-32 12 02 
08 09 2N3700JTXV 1-32 12 02 
08 09 2N3702 2-13 63 74 
63 04 2N3703 2-13 63 74 
63 04 2N3704 1-20 13 74 
63 02 2N3705 1~20 13 74 
63 02 2N3706 1-20 13 74 
64 18 2N3707 1-12 07 74 
64 18 2N3708 1-12 07 74 
62 02 2N3709 1-12 07 74 
62 02 2N3710 1-12 07 74 
62 02 2N3711 1-"2 07 74 
62 02 2N3721 1-20 27 74 
43 72 2N3724 1-3 25 17 
43 72 2N3724A 1-3 25 17 
07 72 2N3725 1-3 25 17 
14 72 
14 72 



Transistor Standard Parts List (Continued) 

Device Page Process Pkg. Device Page Process 

2N3725A 1-4 25 17 2N4023 2-36 62 
2N3726 2-33 62 30 2N4024 2-36 62 
2N3727 2-33 62 30 2N4025 2-36 62 
2N3742 1-32 48 10 2N4030 2-20 67 
2N3793 1-20 13 74 2N4031 2-20 67 
2N3794 1-20 13 74 2N4032 2-20 67 
2N3799 2-6 62 02 2N4033 2-20 67 
2N3800 2-34 62 08 2N4036 2-20 67 
2N3806 2-34 62 30 2N4037 2-20 67 
2N3807 2-34 62 30 2N4047 1-4 25 
2N3808 2-34 62 30 2N4058 2-7 62 
2N3809 2-34 62 30 2N4059 2-7 62 
2N3810 2-34 62 30 2N4061 2-7 62 
2N3810J 2-34 62 30 2N4062 2-7 62 
2N3810JTX 2-34 62 30 2N4121 2-13 66 
2N3810JTXV 2-34 62 30 2N4122 2-13 66 
2N3810A 2-35 62 30 2N4123 1-21 23 
2N3811 2-35 62 30 2N4124 1-21 23 
2N3811J 2-35 62 30 2N4125 2-13 66 
2N3811JTX 2-35 62 30 2N4126 2-13 66 
2N3811JTXV 2-35 62 30 2N4134 1-7 44 
2N3811A 2-35 62 30 2N4140 1-21 19 
2N3825 1-7 43 74 2N4141 1-21 19 
2N3827 1-20 27 74 2N4142 2-13 63 
2N3858 1-20 27 74 2N4143 2-13 63 
2N3858A 1-12 07 74 2N4208 2-3 65 
2N3859 1-20 27 74 2N4209 2-3 65 
2N3859A . 1-12 07 74 2N4234 2-20 67 
2N3860 1-20 27 74 2N4235 2-20 67 
2N3877 1-12 07 74 2N4236 2-20 67 
2N3877A 1-13 07 74 2N4237 1-32 14 
2N3900 1-13 07 74 2N4248 2-7 62 
2N3900A 1-13 07 74 2N4249 2-7 62 
2N3901 1-13 07 74 ' 2N4250 2-7 62 
2N3903 1-20 23 72 2N4250A 2-7 62 
2N3904 1-20 23 72 2N4252 1-7 42 
2N3905 2-13 66 72 2N4258 2-3 65 
2N3906 2-13 66 72 2N4258A 2-3 65 
2N3907 . 1-53 07 30 2N4259 1-7 42 
2N3908 1-53 07 30 2N4274 1-4 21 
2N3932 1-7 42 25 2N4275 1-4 21 
2N3933 1-7 42 25 2N4286 1-13 07 

2N3945 1-32 12 10 2N4287 1-13 07 
2N3946 1-21 23 02 2N4288 2-7 62 
2N3947 1-21 .23 02 2N4289 2-7 62 
2N3962 2-6 62 02 2N4290 2-13. 63 

2N3963 2-7 62 02 2N4291 2-14 63 

2N3964 2-7 62 02 2N4292 1-7 43 

2N3965 2-7 62 02 2N4293 1-7 43 

2N4013 1-4 25 02 2N4294 1-4 21 

2N4014 1-4 25 02 2N4295 1-4 21 

2N4015 2-35 62 30 2N4314 2-20 67 

2N4016 2-35 62 30 2N4354 2-20 67 

2N4017 2-35 62 30 2N4355 2-20 67 

2N4018 2-36 62 30 2N4356 2-21 67 

2N4019 2-36 62 30 2N4384 1-13 07 

2N4020 2-36 62 30 2N4386 1-13 07 

2N4021 2-36 62 30 

11 

Pkg. Device Page 

30 2N4400 1-21 
30 2N4401 1-21 
30 2N4402 2-14 
10 2N4403 2-14 
10 2N4409 1-13 
10 2N4410 1-13 
10 2N4424 1-26 
10 2N4916 2-14 
10 2N4917 2-14 
17 2N4918 2-26 
74 2N4919 2-26 
74 2N4920 2-26 
74 2N4921 1-40 
74 2N4922 1-40 
72 2N4923 1-40 
72 2N4924 1-32 
72 2N4926 1-32 
72 2N4927 1-32 

72 2N4944 1-26 

72 2N4945 1-26 
25 2N4946 1-26 

72 2N4951 1-26 
72 2N4952 1-26 
72 2N4953 1-26 
72 2N4954 1-26 
18 2N4964 2-8 
18 2N4965 2-8 
10 2N4966 1-13 
10 2N4967 1-13 
10 2N4968 1-13 
10 2N4969 1-26 
72 2N4970 1-26 
72 2N4971 2-14 
72 2N4972 2-14 
72 2N5022 2-4 
25 2N5023 2-4 
72 2N5030 1-4 
72 2N5056 2-4 
25 2N5057 2-4 
72 2N5086 2-8 
72 2N5087 2-8 
74 2N50BB 1-13 
74 2N5089 1-13 
74 2N5127 1-26 
74 2N5128 1-26 
74 2N5129 1-26 
74 2N5130 1-7 
74 2N5131 1-26 
74 2N5132 1-26 
74 2N5133 1-13 
74 2N5134 1-4 
10 2N5135 1-26 
72 2N5136 1-26 
72 2N5137 1-27 
72 2N513B 2-14 
02 2N5139 2-14 
02 2N5140 2-4 

2N5142 2-14 

Process 

13 
13 
63 
63 
07 
07 
04 
66 
66 
3C 
3C 
3C 
2C 
2C 
2C 
12 
48 
48 
19 
19 
19 
13 
13 
13 
13 
62 
62 
07 
07 
07 
19 
19 
63 
63 
70 
70 
21 
64 
64 
62 
62 
07 
07 
27 
19 
19 
43 
27 
27 
07 
21 
19 
19 
19 
66 
66 
65 
63 

Pkg. 

72 
72 
72 
72 
72 
72 
74 
72 
72 
38 
38 
38 
38 
38 
38 
10 
10 
10 
72 
72 
72 
74 
74. 
74 
74 
72 
72 
72 
72 
72 
72 
72 
72 
72 
17 
17 
74 
18 
18 
72 
72 
72 
72 
72 
72 
72 
72 
72 
72 
72 
72 
72 
72 
72 
72 
72 
72 
72 
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Transistor Standard Parts List (Continued) 

Device Page Process Pkg. Device Page Process 

2N5143 2·14 63 72 2N5817 2·15 63 
2N5172 1·27 04 74 2N5910 2·4 65 
2N5179 1·7 42 25 2N6034 2·2"6 3J 
2N5180 1·7 42 25 2N6035 2·26 3J 
2N5189 1·4 25 17 2N6036 2·26 3J 
2N5190 1·40 2E 38 2N6037 1·42 2J 
2N5191 1·40 2E 38 2N6038 1·42 2J 
2N5192 1·41 2E 38 2N6039 1-42 2J 
2N5193 2·26 3E 38 2N6098 1·42 4A 
2N5194 2·26 3E 38 2N6099 1·42 4A 
2N5195 2·26 3E .38 2N6100 1·42 4A 
2N5209 1·14 07 72 2N6101 1·42 4A 
2N5210 1·14 07 72 2N6102 1·42 4A 

·2N5219 1·27 27 72 2N6103 1·42 4A 
2N5220 1·27 13 72 2N6106 2·26 5E(3E) 

2N5221 2·14 63 72 2N6107 2·26 5E(3E) 

2N5222 1·7 49 71 2N6108 2·26 5E(3E) 

2N5223 1·27 27 72 2N6109 2·26 5E(3E) 
. 2N5224 1·5 21 72 2N6110 2·26 5E(3E) 

2N5225 1·27 13 72 2N6111 2·27 5E(3E) 

2N5226 2·14 63 72 2N6121 1·42 4E(2E) 

2N5227 2·8 62 72 2N6122 1·43 4E(2E) 
2N5232 '1·14 07 74 2N6123 1·43· 4E(2E) 

2N5232A 1·14 07 74 2N6124 2·27 5E(3E) 
2N5293 1·41 4E(2E) 37 2N6125 

! 
2·27 5E(3E) 

2N5294 1·41 4E(2E) 37 2N6126 2·27 5E(3E) 
2N5295 1·41 4E(2E) 37 2N6129 1·43 4E(2E) 
2N5296 1·41 4E(2E) 37 2N6130 1·43 4E(2E) 
2N5297 1·41 4E(2E) 37 2N6131 1·43 4E(2E) 
2N5298 1·41 4E(2E) 37 2N6132 2·27 5E(3E) 
2N5305 1·50 05 74 2N6133 2·27 5E(3E) 
2N5306 1·50 05 74 2N6134 2·27 5E(3E) 
2N5307 1·50 05 74 2N6288 1·43 4E(2E) 
2N5308 1·50 05 74 2N6289 1·43 4E(2E) 
2N5355 2·14 63 74 2N6290 1·43 4E(2E) 
2N5365 2·14 63 74 2N6291 1·43 4E(2E) 
2N5366 2·15 63 74 2N6292 1·43 4E(2E) 
2N5400 2·15 74 72 2N6293 ·1·43 4E(2E) 
2N5401 2·15 74 72 2N6386 1·43 2J 
2N5490 1·41 4E(2E) 37 2N6486 1·43 4A 
2N5491 1·41 4E(2E) 37 2N6487 1·43 4A 
2N5492 1·41 4E(2E) 37 2N6488 1·43 4A 
2N5493 1·41 4E(2E) 37 2N6489 2·27 5A 
2N5494 1·41 4E(2E) 37 2N6490 2·27 5A 
2N5495 1-41 4E(2E) 37 2N6491 2·27 5A 
2N5496 1·41 4E(2E) 37 2N6554 2·21 78 
2N5497 1·41 4E(2E) 37 2N6555 2·21 78 
2N5550 1·27 16 72· 2N6556 2·21 78 
2N5551 1·27 16 72 2SA719 4·2 63 
2N5655 1·42 36 38 2SA738 4·2 77 
2N5656 1·42 36 38 2SC313 4·2 42 
2N5657 1·42 36 38 2SC372 4·2 27 
2N5769 1·5 21 72 2SC380 4·2 23 
2N5770 1·7 43 72 2SC385 4·2 43 
2N5771 2·4 65 72 2SC387 4·2 43 
2N5772 1·5 22 72 2SC388. 4·2 46 

.2N5816 1·27 13 77 2SC394 4·2 23 
2SC398 4·2 44 

12 

Pkg. Device Page Process Pkg. 

77 2SC399 4·2 44 25 
72 2SC454 4·2 27 74 
38 2SC458 4·2 27 74 
38 2SC460 4·2 27 74 
38 2SC461 4·2 27 74 
38 2SC463 4·2 44 25 
38 2SC464 4·2 42 25 
38 2SC466 4·2 42 25 
37 2SC495 4·2 14 38 
37 2SC535 4·2 42 74 
37 2SC536NP 6·4 04 74 
37 2SC562 4·3 45 28 
37 2SC563 4·3 47 28 
37 2SC644 4·3 04 74 
37 2SC682 4·3 44 25 
37 2SC683 4·3 44 25 
37 2SC684 4·3 42 74 
37 2SC717 4·3 43 74 
37 2SC733 4·3 04 74 
37 2SC735 4·3 19 74 
37 2SC761 4·3 41 25 
37 2SC762 4·3 41 25 

37 2SC784 4·3 42 74 

37 2SC785 4·3 42 74 

37 2SC828 4·3 04 74 

37 2SC829 4·3 23 74 

37 2SC947 4·3 41 25 

37 2SC1047 4·3 42 74 

37 2SC1117 4·3 41 25 

37 2SC1205 4·4 27 74 

37 2SC1215 4·4 42 74 

37 2SC1306 4·4 35 37 

37 2SC1318 4·4 62 74 

37 2SC1335 4·4 04 74 

37 2SC1342 4-4 23' 74 

37 2SC1344 4·4 04 74 

37 2SC1359 4·4 23 74 

37 2SC1678 4·4 35 37 

37 2SC1760 4·4 14 35 

37 40235 1·7 42 25 

37 40236 1·7 42 25 

37 40237 1·7 42 25 

37 40238 1·8 42 25 

37 40239 1·8 42 25 

37 40240 1·8 42 25 

35 40242 1·8 42 25 

35 40243 1·8 42 25 

35 40244 1·8 42 25 

74 40245 1·8 42 25 

38 40246 1,8 42 25 

25 40314 1·33 12 10 

74 40319 2·21 67 10 

74 40321 1·33 48 10 

74 92PE37A 1·33 38 90 

74 92PE378 1·33 38 90 

74 92PE37C 1·33 38 90 

74 92PE77A 2·21 78 90 

25 92PE77B 2·21 78 90 



Transistor Standard Parts 
Device Page Process Pkg. Device 

92PE77C 2-21 78 90 BC169C 
92PE487 1-33 48 90 BCl77 
92PE488 1-33 48 90 BCl77A 
92PE489 1-33 48 90 BCl77B 
92PUOl 1-33 37 91 BCl77VI 
92PU01A 1-33 37 91 BC178 
92PU05 1-34 39 91 BC178A 
92PU06 1-34 39 91 BC178B 
92PU10 1-34 48 91 BC179 
92PU45 1-50 05 91 BC179A 
92PU45A 1-50 05 91 BC179B 
92PU51 2-21 77 91 BC182 
92PU51A 2-21 77 91 BC182A 
92PU55 2-21 79 91 BC182B 
92PU56 2-21 79 91 BC182L 
92PU57 2-22 79 91 BC182LA 
92PU100 1-34 39 91 BC182LB 
92PU200 2-22 79 91 BC183 
92PU391 1-34 48 91 BC183A 
92PU392 1-34 48 91 BC183B 
92PU393 1-34 48 91 BC183C 
BC107 3-2 04 02 BC183L 
BC107A 3-2 04 02 BC183LA 
BC107B 3-2 04 02 BC183LB 
BC108 3-2 04 02 BC183LC 
BC108A 3-2 04 02 BC184 
BC108B 3-2 04 02 BC184B 
BC108C 3-2 04 02 BC184C 
BC109 3-2 04 02 BC184L 
BC109B 3-2 04 02 BC1B4LB 
BC109C 3-2 04 02 BC184LC 
BC140 3-2 14 10 BC212 
BC140-6 3-2 14 10 BC212A 
BC140-10 3-2 14 10 BC212B 
BC140-16 3-2 14 10 BC212L 
BC141 3-2 14 10 BC212LA 
BC141-6 3-2 14 10 BC212LB 
BC141-10 3-2 14 10 BC213 
BC143 3-2 63 03 BC213A 
BC146-1 3-3 04 74 BC213B 
BC160 3-3 67 10 BC213C 
BC160-6 3-3 67 10 BC213L 
BC160-1O 3-3 67 10 BC213LA 
BC160-16 3-3 67 10 BC213LB 
BC161 3-3 67 10 BC213LC 
BC161-6 3-3 67 10 BC214 
BC161-10 3-3 67 10 BC214A 
BC161-16 3-3 67 10 BC214B 
BC167 3-3 04 74 BC214C 
BC167A 3-3 04 74 BC214L 
BC167B 3-3 04 74 BC214LB 
BC168 3-3 04 74 BC214LC 
BC168A 3-3 04 74 BC237-92 
BC168B 3-3 04 74 BC237A-92 
BC168C 3-4 04 74 BC237B-92 
BC169 3·4 04 74 BC238-92 
BC169B 3·4 04 74 BC238A·92 

list (Continued) 

Page Process Pkg. Device 

3-4 04 74 BC238B-92 
3-4 71 02 BC238C-92 
3-4 71 02 BC239-92 
3-4 71 02 BC239B-92 
3-4 71 02 BC239C-92 
3-4 71 02 BC261A 
3-4 71 02 BC261B 
3-4 71 02 BC262A 
3-4 71 02 BC262B 
3-4 71 02 BC263A 
3-5 71 02 BC263B 
3-5 04 77 BC307-92 
3-5 04 77 BC307A-92 
3-5 04 77 BC307B-92 
3-5 04 74 BC308-92 
3-5 04 74 BC308A-92 
3-5 04 74 BC308B-92 

3-5 04 77 BC308C-92 
3-5 04 77· BC309-92 
3-5 04 77 BC309B-92 

3-5 04 77 BC309C-92 
3-6 04 74 BC317 
3-6 04 74 BC317A 

3-6 04 74 BC317B 

3-6 04 74 BC318 

3-6 04 77 BC318A 

3-6 04 77 BC318B 

3-6 04 77 BC318C 
3-6 04 74 BC319 

3-6 04 74 BC319B 

3-6 04 74 BC319C 

3-6 63 77 BC327 

3-6 63 77 BC327-10 

3-6 63 77 BC327-16 

3-7 63 74 BC327-25 

3-7 63 74 BC328 

3-7 63 74 BC328-1O 

3-7 63 77 BC328-16 

3·7 63 77 BC328-25 

3-7 63 77 BC337 

3-7 63 77 BC337-10 

3-7 63 74 BC337-16 

3-7 63 74 BC337-25 

3-7 63 74 BC338 

3-8 63 74 BC338-10 

3-8 63 77 BC338-16 

3-8 63 77 BC338-25 

3-8 63 77 BC485 

3-8 63 77 BC485A 

3-8 63 74 BC485B 

3-8 63 74 BC485L 
, 3-8 63 74 BC547 

3-8 04 77 BC547A 

3-8 04 77 BC547B 

3-8 04 77 BC547C 

3-9 04 77 BC548 

3·9 04 77 BC548A 
BC548B 

13 

Page Process 

3-9 04 
3-9 04 
3-9 04 
3-9 04 
3-9 04 
3-9 71 
3-10 71 
3-10 71 
3-10 71 
3-10 71 
3-10 71 
3-10 71 
3-10 71 
3-10 71 
3-10 71 
3-10 71 
3-11 71 
3-11 71 
3-11 71 
3-11 71 
3-11 71 
3-11 04 
3-11 04 
3-11 04 . 
3-11 04 
3-11 04 
3-12 04 
3-12 04 
3-12 04 
3-12 04 
3-12 04 
3-12 67 
3-12 67 
3-12 67 
3-12 67 
3-12 67 
3-12 67 
3-12 67 
3-12 67 
3-12 14 
3-12 14 
3-12 14 
3-12 14 
3-13 14 
3-13 14 
3-13 14 
3-13 14 
3-13 14 
3-13 14 
3-13 14 
3-13 14 

3-13 04 
3-13 04 

3-13 04 
3-13 04 

3·14 04 
3-14 04 

3·14 04 

Pkg. 

77 
77 
77 
77 
77 
02 
02 
02 
02 
02 
02 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
72 
72 
72 
72 
72 
72 
72 
72 
72 
72 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
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Transistor Standard Parts List (Continued) 

Device Page Process Pkg. Device Page Process 

BC548C 3·14 04 77 B0240B 3·18 5F(3C) 
BC549 3·14 04 77 B0240C 3·18 5F(3C) 
BC549B 3·14 04 77 B0241 3·18 4F(2C) 
BC549C 3-14 04 77 B0241A 3·18 4F(2C) 
BC550 3·14 04 77 B0241B 3·18 4F(2C) 
BC550B 3-14 04 77 B0241C 3-18 4F(2C) 
BC550C 3-14 04 77 B0242 3-18 5E(3E) 
BC557 3-14 71 77 B0242A 3-18 5E(3E) 
BC557A 3·14 71 77 B0242B 3-19 5E(3E) 
BC557B 3·14 71 77 B0242C 3-19 5E(3E) 
BC558 3-15 71 77 B0370A 3-19 78 
BC558A 3-15 71 77 B0370A-l0 3-19 78 
8C558B 3-15 71 77 B0370A-16 3-19 78 
BC558C 3-15 71 77 B0370A-25 3-19 78 
BC559 3-15 71 77 B0370B 3-19 ' 78 
BC559A 3-15 71 77 B0370B-l0 3-19 78 
BC559B 3-15 71 77 B0370B-16 3-19 78 
BC559C 3-15 71 77 B0370B-25 3-19 78 
BC560 3-15 71 77 B0370C 3-19 78 
BC560A 3-15 71 77 B0370C-6 3-19 78 
BC560B 3-15 71 77 B0370C-l0 3-19 78 
BC560C 3-16 71 77 B0370C-16 3-19 78 
BCY56 3-16 04 02 B03700 3-19 79 
BCY57 3-16 04 02 603700-6 3-19 79 
BCY58 3-16 04 02 B03700-10 3-20 79 
BCY58-7 3-16 04 02 B0371A " 3-20 37 
BCY58-8 3-16 04 02 B0371A-l0 3-20 37 
BCY58-9 3-16 04 02 B0371A-16 3-20 37 
BCY58-10 ?-16 04 02 B0371A-25 3-20 37 
BCY59 3-16 04 02 B0371B 3-20 38 
BCY59-7 3-16 04 02 B0371B-l0 3-20 38 
BCY59-8 3-16 04 02 B0371B-16 3-20 38 
BCY59-9 3-16 04 02 ~0371B-25 3-20 38 
BCY59-10 3-16 04 02 B0371C 3-20 38 
BCY70 3-17 71 02 B0371C-6 3-20 38 
BCY71 3-17 71 02 B0371C-l0 3-20 38 
BCY71A 3-17 71 02 B0371C-16 3-20 38 
BCY72 3-17 71 02 B03710 3-20 39 
B0135 3-17 37 38 B03710-6 3-20 39 
B0136 3-17 77 38 B03710-10 3-20 39 
B0137 3-17 38 38 B0372A 3-20 78 
B0138 3-17 78 38 B0372A-l0 3-20 78 
B0139 3-17 39 38 B0372A-16 3-20. 78 
B0140 3-17 79 38 B0372A-25 3-21 78 
B0201 3-17 4A 37 B0372B 3-21 78 
B0202 3-17 5A 37 B0372B-l0 3-21 78 
B0233 3-17 2C 37 B0372B-16 3-21 78 
B0234 3-18 3C 38 B0372B-25 3-21 78 
B0235 3-18 2C 38 B0372C 3-21 78 
B0236 3-18 3C 38 B0372C-6 3-21 78 
B0237 3-18 2C 38 B0372C-l0 3-21 78 
B0238 3-18, 3C 38 B0372C-16 3-21 78 
B0239 3-18 4F(2C) 37 B03720 3-21 79 
B0239A 3-18, 4F(2C) 37 B03720-6 3-21 79 
B0239B 3-18 4F(2C) 37 B03720-10 3-21 79 
B0239C 3-18 4F(2C) 37 B0373A 3-21 37 
B0240 3-18 5F(3C) 37 B0373A-l0 3-21 37 
B0240A 3-18 5F(3C) 37 B0373A-16 3-21 37 

-
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Pkg. Device Page Process Pkg. 

37 B0373A·25 3·21 37 90 
37 B0373B 3·22 38 90 
37 B0373B-l0 3·22 38 90 
37 B0373B-16 3-22 38 90 
37 B0373B-25 3-22 38 90 
37 B0373C 3·22 38 90 
37 B0373C-6 3-22 38 90 
37 B0373C·l0 3-22 38 90 
37 B0373C-16 3-22 38 90 
37 B03730 3-22 39 90 
91 B03730-6 3-22 39 90 
91 B03730-10 3-22 39 90 
91 B0375 3·22 38 38 
91 B0375-6 3-22 38 38 
91 B0375-10 3-22 38 38 
91 B0375-16 3-22 38 38 
91 B0375-25 3-22 38 38 
91 B0376 3-22 78 38 

' 91 B0376-6 3-22 78 38 
91 B0376-10 3-22 78 38 
91 B0376-16 3-23 78 38 
91 B0376-25 3-23 78 38 
91 B0377 3-23 38 38 
91 B0377-6 3-23 38 38 
91 B0377-10 3-23 38 38 
91 B0377-16 3-23 38 38 
91 B0377-25 3-23 38 38 
91 B0378 3-23 78 38 
91 B0378-6 3-23 78 38 
91 B0378-10 3-23 78 38 
91 B0378-16 3-23 78 38 
91 B0378-25 3-23 78 38 
91 B0379 3-23 39 38 
91 B0379-6 3-23 39 38 
91 B0379-10 3-23' 39 38 
91 B0379-16 3-23 39 38 
91 B0379-25 3-24 39 38 
91 B0380 3-24 79 38 
91 B0380-6 3-24 79 38 
91 80380-10 3-24 79 38 
90 B0380-16 3-24 79 38 
90 B0380-25 3-24 79 38 
90 B0433 3-24 2E 38 
90 B0434 3-24 3E 38 
90 B0435 3-24 2E 38 
90 B0436 3-24 3E 38 
90 B0437 3-24 2E 38 
90 B0438 3-24 3E 38 
90 B0439 3-24 2E 38 
90 B0440 3-24 3E 38 
90 B0441 3-24 2E 38 

,90 B0442 3-25 3E 38 
,90 B0533 3-25 4E(2E) 37 
90 B0534 3-25 5E(3E) 37 
90 B0535 3-25 4E(2E) 37 
90 BD536 3-25 5E(3E) 37 
90 B0537 3-25 4E(2E) 37 
90 B0538 3-25 5E(3E) 37 



Transistor Standard Parts List (Continued) 

Device Page Process Pkg. Device Page Process 

B0633 3·25 4F(2C) 37 BFX86 3·28 14 
B0634 3·25 5F(3C) 37 BFX87 3·29 63 
B0635 3·25 4F(2C) 37 BFX88 3·29 63 
B0636 3·25 5F(3C) 37 BFY72 3·29 20 
B0637 3·25 4F(2C) 37 BFY76 3·29 07 
B0638 3·25 5F(3C) 37 BSX21 3·29 07 
B0675 3·26 2J 38 BSX45·6 3·29 14 
B0675A 3·26 2J 38 BSX45·10 3·29 14 
B0676 3·26 3J 38 BSX45·16 3·29 14 
B0676A 3·26 3J 38 BSX46·6 3·29 14 
B0677 3·26 2J 38 BSX46·10 3·29 14 
B0677A 3·26 2J 38 BSX46·16 3·29 14 
B0678 3·26 3J 38 BSX48 3·29 20 
B0678A 3·26 3J 38 BSX88 3·29 21 
B0679 3·26 2J 38 BSY38 3·30, 21 
B0679A 3·26 2J 38 BSY39 3·30 21 
B0680 3·26 3J 38 BSY51 3·30 20 
B0680A 3·26 3J 38 BSY52 3·30 20 
B0681 3·26 2J 38 BSY53 3·30 20 
B0682 3·26 3J 38 BSY54 3·30 20 
B0733 3·26 4F(2C) 37 BSY95A 3·30 21 
B0734 3~26 5E(3E) 37 CS9011 4·4 27 
B0735 3·26 4F(2C) 37 CS9012 4-4 60 
B0736 3·26 5E(3E) 37 CS9013 4·4 09 
B0737 3·26 4F(2C) 37 CS9014 4·4 04 
B0738 3·26 5E(3E) 37 CS9015 4·4 71 
BF167 3·26 45 28 CS9016 4-4 44 
BF180 3·26 41 25 CS9018 4·4 43 
BF181 3·26 41 25 OH3467CO 2·4 70 
BF182 3·26 41 25 OH3467CN 2·4 ' 70 
BF194 3·26 46 78 OH3468CO 2·4 70 
BF195 3·27 46 78 OH3468CN, 2·4 70 
BF196 3·27 45 78 OH3724CO 1·5 25 
BF197 3·27 47 78 OH3724CN 1·5 25 
BF198 3·27 45 78 OH3725CO 1·5 25 
BF199 3·27 47 78 OH3725CN 1·5 25 
BF200 3·27 41 25 040Cl 1·50 05 
BF233·2 3·27 49 71 040C2 1·50 05 
BF233·3 3·27 49 71 040C3 1·50 05 
BF233·4 3·27 49 71 040C4 1·50 05 
BF233·5 3·27 49 71 040C5 1·50 05 
BF240 3·27 47 78 040C7 1·50 05 
BF241 3·27 47 78 040C8 1·50 05 
BF254 '3·27 46 78 04001 1·34 38 
BF255 3·27 46 78 04002 1·34 38 
BF257 3·27 48 10 04003 1·34 38 
BF258 3·27 48 10 04004 1·34 38 
BF259 3·28 -48 10 04005 1·34 38 
BF457 3·28 48 38 04007 1·34 38 
BF458 3·28 48 38 04008 1·34 38 
BF459 3·28 48 38 
BFX13 3·28 66 02 
BFX29 3·28 63 04 
BFX30 3·28 63 04 
BFX37 3·28 62 02 
BFX65 3·28 62 02 
BFX84 3·28 14 10 
BFX85 3·28 14 10 
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Pkg. Device 

10 040010 
04 040011 
04 040013 
04 040014 
02 040El 
02 040E5 
10 040E7 
10 040Nl 
10 040N2 
10 040N3 
10 040N4 
10 040N5 
02 04101 
18 04102 
18 04104 
18 04105 
04 04107 
04 04108 
04 041010 
04 041011 
02 041013 
72 041014 
72 041El 
72 041E5 
72 041E7 
72 042Cl 
72 042C2 
72 042C3 
40 042C4 
39 042C5 
40 042C6 
39 042C7 
40 042C8 
39 042C9 
40 042Cl0 
39 042Cll 
35 042C12 
35 043Cl 
35 043C2 
35 043C3 
35 043C4 
35 043C5 
35 043C6 
35 043C7 
35 043C8 
35 043C9 
35 043Cl0 
35 043Cll 
35 - 043C12 
35 044Cl 

044C2 
044C3 
044C4 
044C5 
044C6 
044C7 
044C8 
044C9 ( 

Page Process 

1·34 38 
1·34 38 
1·34 38 
1·35 38 
1·35 38 
1·35 38 
1·35 38 
1·35 48 
1·35 48 
1·35 48 
1·35 48 
1·35 48 
2·22 78 
2·22 78 
2·22 78 
2·22 78 
2·22 78 
2·22 78 
2·22 78 
2·22 78 
2·22 78 
2·22 78 
2·22 78 
2·22 78 
2·22 78 
1·35 37-
1·35 37 
1·35 37 
1·35 37 
1·35 37 
1·35 37 
1·36 38 
1·36 38 
1·36 38 
1·36 38 
1,36 38 
1·36 38 
2·22 77 
2·22 77 
2·22 77 
2·22 77 
2·23 77 
2·23 77 
2·23 78 
2·23 78 
2·23 78 
2·23 78 
2·23 78 
2·23 78 

• 1·43 4F(2C) 
1·43 4F(2C) 
1·44 4E(2E) 
1·44 4F(2C) 
1-44 4F(2C) 
1-44 4E(2E) 
1·44 4F(2C) 
1·44 4F(2C) 
1·44 4E(2E) 

Pkg. 

35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
37 
37 
37 
37 
37 
37 
37 
37 
37 
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Transistor Standard Parts List (Continued) 

Device Page Process Pkg. Device Page Process 

D44Cl0 1-44 4F(2C) 37 MJE712 2·29 79 
D44Cll 1·44 4E(2E) 37 MJE720 1·45 37 
D44C12 1·44 4E(2E) 37 MJE721 1·45 38 
D44Hl 1·44 4A 37 MJE722 1·45 39 
D44H2 1·44 4A 37 MJE800 1·45 2J 
D44H4 1·44 4A 37 MJE801 1·45 2J 
D44H5 1-44 4A 37 MJE802 1·45 2J 
D44H7 1·44 4A 37 MJE803 1·45 2J 
D44H8 1·44 4A 37 MPSA05 1·36 12 
D44Hl0 1·44 4A 37 MPSA06 1·36 12 
D44Hl1 1·44 4A 37 MPSA09 1·14 07 
D45Cl 2·27 5F(3C) 37 . MPSA10 1·23 27 
D45C2 2·27 5F(3C) 37 MPSA12 1·50 05 
D45C3 2·27 5E(3E) 37 MPSA13 1·50 05 
D45C4 2·27 5F(3C) 37 MPSA14 1·50 05 
D45C5 1·27 5F(3C) 37 MPSA20 1·23 02 
D45C6 2·27 5E(3E) 37 MPSA42 1·36 48 
D45C7 2·27 5F(3C) 37 MPSA43 1·36 48 
D45C8 2·28 5F(3C) 37 MPSA55 2·23 67 
D45C9 2·28 5E(3E) 37 MPSA56 2·23 67 
D45Cl0 2·28 5F(3C) 37 MPSA70 2·8 62 
D45Cll 2·28 5E(3E) 37 MPSH07 1·8 41 
D45C12 2·28 5E(3E) 37 MPSH08 1·8 41 
D45Hl 2·28 5A 37 MPSH10 1·8 42 
D45H2 2·28 5A 37 MPSHll 1·8 47 
D45H4 2·28 5A 37 MPSH19 1·8 47 
D45H5 2·28 5A 37 MPSH20 1·8 49 
D45H7 2·28 5A 37 MPSH24 ,1·8 47 
D45H8 2·28 5A 37 MPSH30 1·8 44 
D45Hl0 2·28 5A 37 MPSH31 1·8 44 
D45Hl1 2·28 5A 37 MPSH32 1·8 45 
EN918 .1·8 43 72 MPSH34 1·8 47 
EN930 1·14 07 72 MPSH37 1·8 49 
EN2222 1·23 19 72 MPSLOI 1·23 16 
EN2369A 1·5 21 72 MPSL51 2·15 14 
EN2484 1·14 07 72 MPS706 1·5 21 
EN2907 2·15 63 72 MPS834 1·5 21 
MJE170 2·28 77 38 MPS2369 1·5 21 
MJE171 2·28 . 78 38 MPS2711 1·23 23 
MJEI72 2·28 79 38 MPS2712 1·23 23 
MJE180 1·45 37 38 MPS2713 1·5 21 
MJE181 1·45 38 38 MPS2714 1·5 21 
MJE182 1·45 39 38 MPS2716 1·23 23 
MJE340 1-45 36 38 MPS2923 1·23 04 
MJE341 1·45 36 38 MPS2924 1·23 04 
MJE3439 1·45 36 ' 38 MPS2925 1·23 04 
MJE344 1-45 36 38 MPS2926 ' 1·23 04 
MJE3440 1·45 36 38 MPS3392 1·23 04 
MJE370 2·28 3C 38 MPS3393 1·24 04 
MJE371 2·28 3E 38 MPS3394 1·24 04 
MJE520 1-45 2C 38 MPS3395 1·24 04 
MJE521 1·45 2C 38 MPS3396 1·24 04 
MJE700 2·28 3J 38 MPS3397 1·24 04 
MJE701 2·29 3J 38 MPS3398 1·24 04 
MJE702 2·29 3J :38 MPS3563 1·9 43 
MJE703 2·29 3J 38 MPS3638 2·15 63 
MJE710 2·29 77 38 MPS3638A 2·15 63 
MJE711 2·29 78 38 MPS3639 2·4 65 

16 

Pkg. Device Page Process Pkg. 

38 MPS3640 2·4 65 72 
38 MPS3642 1·24 19 72 
38 MPS3644 2·15 63 72 
38 MPS3645 2·15 63 72 
38 MPS3646 1·5 22 72 
38 MPS3693 1·24 27 72 
38 MPS3694 1·24 27 72 
38 MPS3702 2·15 63 72 
72 MPS3703 2·15 63 72 
72 MPS3704 1·24 13 72 
72 MPS3705 1:24 13 72 
72 MPS3706 1·24 "3 72 
72 MPS3707 1·14 07 72 
72 MPS3708 1·14 07 72 

·72 MPS3709 1·14 07 72 
72 MPS3710 1·14 07 72 
72 MPS3711 1·14 07 72 
72 MPS3721 1·24. 23 72 
72 MPS3826 1·24 23 72 
72 MPS3827 1·24 23 72 
72 MPS4354 2·23 67 72 
75 MF!S4355 2·23 67 72 
75 MPS4356 2·23 67 72 
71 MPS5172 1·24 04 72 
76 MPS6507 1·9 43 72 
76 MPS6511 1·9 43 72 
71 MPS6512 1·24 23 72 
76 MPS6513 1·24 23 72 
71 MPS6514 1·24 23 72 
71 MPS6515 1·25 23 72 
76 MPS6516 2·15 66 72 
76 MPS6517 2·15 66 72 
71 MPS6518 2·15 66 72 
72 MPS6520 1·25 04 72· 
72 MPS6521 1·25 04 72 
72 MPS6522 2·15 66 72 

/ 

72 MPS6523 2·8 62 72 
72 MPS6530 1·25 13 72 
72 MPS6531 1·25 13 72 

.72 MPS6532 1·25 13 72 
72 MPS6533 2·16 63 72 
72 MPS6534 2·16 63 72 
72 MPS6535 2·16 63 72 
72· MPS6539 1·9 42 71 
72 MPS6540 1·9 49 71 
72 MPS6541 1·9 43 72 
72 MPS6542 1·9 47 76 
72 MPS6543 1·9 47 76 
72 MPS6544 1·9 49 71 
72 MPS6546 1·9 47 76 
72 MPS6547 1·9 47 76 
72 MPS6548 1·9 42 71 
72 MPS6560 1·36 14 72 
72 MPS6561 1·36 14 72 
72 MPS6562 2·23 67 72 
72 MPS6563 2·23 .60 72 
72 MPS6564 1·25 27 72 
72 MPS6565 1·25 27 72 



Transistor Standard Parts List (Continued) 

Device Page Process Pkg. Device Page Process 

MPS6566 1·25 27 72 NB012E 5·36 04 
MPS6567 1·9 49 71 NB012F 5·36 04 
MPS6568A 1·9 44 71 N8012H 5·36 04 
MPS6569 1·9 44 71 NB013E 5·40 04 
MPS6570 1·9 44 71 NB013F 5·40 04 
MPS6571 1·14 07 72 NB013H 5·40 04 
MPS6573 1·25 02 72 NB014E 5·40 04 
MPS6574 1·25 02 72 NB014F 5·40 04 
MPS6575 1·25 02 72 NB014H 5·40 04 
MPS6576 1·25 02 72 NB021E 5·36 62 
MRF472 1·45 35 38 NB021F 5·36 62 
MRF501 1·9 42 25 NB021H 5·36 62 
MRF502 1·9 42 25 . NB022E 5·36 62 
MRF8004 1·36 35 10 NB022F 5·36 62 
NAOIE 5·4 09 72 N8022H 5·36 62 
NAOIF 5·4 09 74 NB023E 5-40 62 
NA01H 5·4 09 77 NB023F 5·40 62 
NA02E 5·4 60 72 NB023H 5·40 62 
NA02F 5·4 60 74 NB024E 5·40 62 
NA02H 5-4 60 77 NB024F 5·40 62 
NA11E 5·8 09 72 NB024H 5·40 62 
NAllF 5·8 09 74 NB111E 5-44 04 
NAllH 5·8 09 77 NB111F 5·44 04 
NA12E 5·8 60 72 NBll1H 5-44 04 
NA12F 5·8 60 74 NB112E 5-44 04 
NA12H 5·8 60 77 NBl12F 5-44 04 
NA22E 5·12 77 72 NB112H 5·44 04 
NA22F 5-12 77 74 NB113E 5-44 04 
NA22H 5·12 77 77 N8113F 5-44 04 
NA22X 5·12 77 91 NBl13H 5·44 04 
NA22Y 5·12 77 90 NB121E 5·44 62 
NA31K 5·16 37 35 N8121F 5-44 62 
NA31M. 5·16 37 36 NB121H 5·44 62 
NA31X 5·16 37 91 NB122E 5·44 62 
NA31Y 5·16 37 90 N8122F 5·44 62 
NA32K 5·16 77 35 NB122H 5-44 62 
NA32M 5·16 77 36 NB123E 5-44 62 
NA32X 5·16 77 91 NB123F 5-44 62 
NA32Y 5·16 77 90 NB123H 5-44 62 
NA41U 5·20 37 38 NB211E 5·48 19 
NA41)N 5·20 37 37 NB211F 5·48 19 
NA42U 5·20 77 38 NB211H 5-48 19 
NA42W 5·20 77 37 NB211X 5·48 19 
NA51U 5·24 2C 38 NB211Y 5-48 19 
NA51W 5·24 4F(2C) 37 NB212E 5·48 19 
NA52U 5·24 3C 38 NB212F 5-48 19 
NA52W 5·24 5F(3C) 37 NB212H 5·48 19 
NA61U 5·28 2E 38 NB212X 5·48 19 
NA61W 5·28 4E(2E) 37 NB212Y 5·48 19 
NA62U 5·28 3E 38 NB213E 5·48 19 
NA62W 5·28 5E(3E) 37 NB213F 5·48 19 
NA71U 5·32 2E 38 NB213H 5-48 19 
NA71W 5·32 4E(2E) 37 NB213X 5·48 19 
NA72U 5·32 3E 38 NB213Y 5·48 19 
NA72W 5·32 5E(3E) 37 NB221E 5·48 63 
NB011E 5·36 04 72 NB221F 5·48 63 
NBOllF 5·36 04 74 NB221H 5·48 63 
NB011H 5·36 04 77 NB221X 5·48 63 
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Pkg. Device Page 

72 NB221Y 5·48 
74 NB222E 5-48 
77 NB222F 5·48 
72 NB222H 5·48 
74 N8222X 5·48 
77 NB222Y 5·48 
72 NB223E 5-48 
74 NB223F 5·48 
77 NB223H 5·48 
72 NB223X 5·48 
74 NB223Y 5-48 
77 NB311E 5.5? 
72 NB311F 5·52 
74 NB311H 5·52 
77 N8311K 5·52 
72 NB311M 5·52 
74 NB311X 5·52 
77 N8311Y 5·52 
72 NB321E 5·52 
74 NB312F 5·52 
77 NB312H 5·52 
72 NB312K 5·52 
74 NB312M 5·52 
77 NB312X 5·52 
72 NB312Y 5·52 
74 NB313E 5·52 
77 NB313F 5·52 
72 NB313H 5·52 
74 NB313K 5·52 
77 NB313M 5·52 

72 NB313X 5·52 
74 NB313Y 5·52 

77 NB321E 5·52 

72 NB321F 5·52 
74 NB321H 5·52 

77 NB321K 5·52 
72' NB321M 5·52 

74 NB321X 5·52 

77 NB321Y 552 

72 NB322E 5·52 

74 NB322F 5·52 

77 NB322H 5·52 

91 NB322K 5·52 
9a . NB322M 5·52 

72 ' NB322X 5·52 

74 NB322Y 5·52 

77 NB323E 5·52 

91 NB323F 5·52 
90 NB323H 5·52 
72 NB323K 5·52 
74 NB323M 5·52 
77 NB323X 5·52 
91 NB323Y 5·52 
90 NCBJ14 1·45 
72 NCBJ35 1·45 
74 NCBS14 1·36 
77 NCBS35 1·36 
91 NCBT13 1·25 

Process 

63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
78 
78 
78 
78 
78 
78 
78 
78 
78 
78 
78 
78 
78 
78 
78 
78 
78 
78 
78 
78 
78 
14 
35 
14 
35 
13 

Pkg. 

90 
72 
74 
77 
91 
90 
72 
74 
77 
91 
90 
72 
74 
77 
35 
36 
91 
90 
72 
74 
77 
35 
36 
91 
90 
72 
74 
77 
35 
36 
91 
90 
72 
74 
77 
35 
36 
91 
90 
72 
74 
77 
35 
36 
91 
90 
72 
74 
77 
35 
36 
91 
90 
38 
38 
10 
10 
72 
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Transistor Standard Parts List, (C~ntinued) 
Device Page Process Pkg. Device Page Proces~ 

NCBV14 1-36 14 35 NSDU51 2-24 77 
NCBW35 1-45 35 37 NSDU51A 2-24 77 
NCBX14 1-36 14 91 NSDU52 2-24 77 
NR041E 5-68 04 72 NSDU55 2-24 78 
NR041F 5-68 04 74 NSDU56 2-24 79 
NR041H 5-68 04 77 NSDU57 2-24 79 
NR421D 5-56 . 42 71 NSE170 2-24 77 
NR421F 5-56 42 74 NSE171 2-25 78 
NR431E 5-60 43 72 NSE180 1-38 37 
NR431~ 5-60 43 74 NSE181 1-38 38 
NR431H 5-60 43 77 NSE457 1-39 48 
NR461E 5-64 46 72 NSE458 - 1-39 48 
NR461F 5-64 46 74 NSE459 1-39 48 
NR461H 5-64 46 77 NSP41 1-46 4E(2E) 
NS3762 2-5 70 17 NSP41A 1-46 4E(2E) 
NS3763 2-5 70 17 NSP4iB 1-46 4E(2E) 
NS3903 1-25 23 02 NSP41C 1-46 4E(2E) 
NS3904 1-26 23 02 NSP42 2-29 5E(3E) 
NS3905 2-16 66 02 NSP42A 2-29 5E(3E) 
NS3906 2-16 66 02 NSP42B 2-29 5E(3E) 
NSC460 1-9 46 74 NSP42C 2-29 5E(3E) 
NSC461 1-9 46 74 NSP105 2-29 5A 
NSD102 1-36 37 35 NSP205 1-46 4A 
NSD103 1-37 37 35 NSP370 2-29 5F(3C) 
NSD104 1-37 39 35 NSP371 2-29 5F(3C) 
NSD105 1-37 39 35 NSP520 1-46 4F(2C) 
NSD106 1-37 39 35 NSP521 1~6 4F(2C) 
NSD123 1-37 08 35 NSP575 1-46 4F(2C) 
NSD131 1-37 48 35 NSP576 2-29 5F(3C) 
NSD132 1-37 48 35 NSP577 1-46 4F(2C) 
NSD133 1-37 48 35 ' NSP578 2-29 5F(3C) 
NSD134 1-37 48 35 NSP579 1-46 4F(2C) 
NSD135 1-37 48 35 NSP580 2-29 5F(3C) 
NSD202 2-23 77 35 NSP581 1-46 4F(2C) 
NSD203 2-24 77 35 NSP582 2-29 5F(3C) 
NSD204 2-24 79 35 NSP585 1-46 4E(2E) 
NSD205 2-24 79 35 NSP586 2-29 5E(3E) 
NSD206 2-24 79 35 NSP587 1-46 4E(2E) 
NSD457 1-37 48 35 NSP588 2-29 5E(3E) 
NSD458 1-38 48 .. 35 NSP589 1-46 4E(2E) 
NSD459 1-37 48 ,35 NSP590 2-29 5E(3E) 
NSD3439 1-38 36 35 NSP595 1-46 4E(2E) 
NSD3440 1-38 36 '35 NSP596 2-29 5E(3E) 
NSD6178 1-38 38 35 NSP597 1-46 4E(2E) 
NSD6179 1-38 38 35 NSP598 2-29 5E(3E) 
NSD6180 2-24 78 35 NSP599 1-46 4E(2E) 
NSD6181 2-24 78 35 NSP600 2-30 5E(3E) 
NSDUOI 1-38 37 35 NSP601 1-46 4A 
NSDUOIA 1-38 37 35 NSP602 2-30 5A 
NSDU02 1-38 37 35' NSP695 1-46 4J(2J) 
NSDU05 1-38 38 35 NSP695A 1-46 4J(2J) . 
NSDU06 1-38 39 35 , NSP696A 2-30 5J(3J) 
NSDU07 1-38 39 35 NSP697 1-46 4J(2J) 
NSDU10 1-38 48 35 NSP697A 1-46 4J(2J) 

NSP698 2-30 5J(3J) 

18 

- Pkg. Device Page Process Pkg. 

35 NSP698A 2-30 5J(3J) 37 
35 ' NSP699 1-46 4J(2J) 37 
35 NSP699A 1-46 4J(2J) 37 
35 NSP700 2-30 5J(3J) 37 
35 NSP700A 2-30 5J(3J) 37 
35 NSP701 1-46 4J(2J) 37 
36 NSP702 2-30 5J(3J) 37 
36 NSP2010 2-30 5A 37 
36 NSP2011 2-30 5A 37 
36 NSP2020 1-47 4A 37 
36 NSP2021 1-47 4A 37 
36 NSP2090 2-30 5J(3J) 37 
36 NSP2091 2-30 5J(3J) 37 
37 NSP2092 2-30 5J(3J) 37 
37 NSP2093 2-30 5J(3J) 37 
37 NSP2100 1-47 4J(2J) 37 
37 NSP2101 1-47 4J(2J) 37 
37 NSP2102 1-47 4J(2J) 37 
37 NSP2103 1-47 4J(2J) 37 
37 NSP2370 2-30 5F(3C) 37 

'37 NSP2480 1-47 4A 37 
37. NSP2481 1-47 4A 37 
37 NSP2482 1-47 4A 37 
37 NSP2483 1-47 4A 37 
37 NSP2490 2-30 5E(3E) 37-

37 NSP2491 2-30 5E(3E) 37 
37 NSP2520 1-47 4F(2C) 37 
37 NSP2955 2-30 5A 37 
37 NSP3054 1-47 4E(2E) 37 
37 NSP3055 1-47 4A 37 
37 NSP3740 2-30 5F(3C) 37 
37 ' NSP3741 . 2-30 5F(3C) 37 
37 NSP4918 2-31 5F(3C) 37 
37 NSP4919 2-31 5F(3C) 37 
37 NSP4920 2-31 5F(3C) 37 
37 NSP4921 1-47 4F(2C) 37 
37 NSP4922 1-47 4F(2C) 37 
37 ' NSP4923 1-47 4F(2C) 37 
37 NSP5190 1-47 4E(2E) 37 
37 ,- NSP5191 1-47 4E(2E) 37 
37 NSP5192 1-48 4E(2E) 37 

37 NSP5193 2-31 5E(3E) 37 

37 NSP5194 2-31 5E(3E) 37 

37 NSP5195 2-31 5E(3E) 37 

37 NSP5974 2-31 5A 37 

37 NSP5975 2-31 5A 37 

37 NSP5976 2-31 5A 37 

37 NSP5977 1-48 4A 37 

37 NSP5978 1-48 4A 37 

37 NSP5979 1-48 4A 37 

37 NSP5980 2-31 5A 37 

37 NSP5981 2-31 5A 37 

37 NSP5982 2-31 5A 37 

37 NSP5983 1-48 4A 37 

37 NSP5984 1-48 4A 37 
NSP5985 1-48 4A 37 
PE3100 1-10 47 76 
PE4010 1-14 07 72 



Transistor Standard Parts List 
Device Page Process Pkg. Device Page 

PE5025 1·10 46 72 PN5129 1·23 
PE5029 1·10 47 76 PN5130 1·10 
PE5030B 1·10 47 76 PN5131 1-23 
PE5031 1-10 47 76 PN5132 1-23 
PN918 1-10 43 72 PN5133 1-14 
PN930 1-14 07 72 PN5134 1-6 
PN2221 1-21 19 72 PN5135 1-23 
PN2221A 1-21 19 72 PN5136 1-23 
PN2222 1-22 19 72 PN5'I37 1·23 
PN2222A 1-22 19 72 PN5138 2-18 
PN2369 1·5 21 72 PN5139 2·'18 
PN2369A 1-6 21 72 PN5140 2-5 
PN2484 1-14 07 72 PN5142 2-18 
PN2906 2-16 63 72 PN5143 2-18 
PN2906A 2-16 63 72 PN5179 HO 
PN2907 2-16 63 72 PN5910 2-5 
PN2907A 2-16 63 72 PN7055 1-39 
PN3563 1-10 43 72 SE5020 1-10 
PN3564 1·10 43 72 SE5021 1-10 
PN3565 1-14 07 72 SE5022 1-10 
PN3566 1-39 14 '72 SE5023 1-10 
PN3567 1-39 14 72 SE5024 1-10 
PN3568 1·39 . 12 72 SE5050 1:10 
PN3569 1-39 14 72 SE5051 1-10 
PN3638 2-16 63 72 SE5052 1-10 
PN3638A 2-17 63 72 SE5055 1-10 
PN3639 2-5 65 72 SE7055 1-39 
PN3640 2-5 65 72 SE7056 1-39 
PN3641 1-22 19 72 SV7056 1-39 
PN3642 1·22 19 72 TIP29 1-48 
PN3643 1·22 19 72 TIP29A 1-48 
PN3644 2-17 63 72 TIP29B 1-48 
PrJ3645 2-17 63 72 TIP29C 1-48 
PN3646 1-6 22 72 TIP30 2-31 
PN3691 1-22 23 72 TIP30A 2-31 
PN3692 1-22 23 72 TlP30C 2·32 
PN3694 1-22 27 72 TIP~l 1-48 
PN4121 2-17 66 72 TIP31A 1-48 
PN4122 2-17 66 72 TIP31B 1-48 
PN4140 1-22 19 72 TIP31C 1-48 
PN4141 1-22 19 72 TIP32 2-32 
PN4142 2-17 63 72 TIP32A 2-32 
PN4143 2-17 63 72 TlP32B 2-32 
PN4248 2-8 62 72 TIP32C 2-32 
PN4249 2·8 62 72 TIP41 1-48 
PN4250 2·8 62 72 TIP41A 1-49 
PN4250A 2·8 62 72, TIP41B 1-49 
PN4258 2-5 65 72 TIP41C 1·49 
PN4258A 2-5 65 72 TIP42 2-32 
PN4274 1-6 21 72 TIP42A 2-32 
PN4275 1-6 21 72 TlP42B 2-32 
PN4354 2·25 67 72 TIP42C 2·32 
PN4355 2·25 67 72 TIP61 1·49 
PN4356 2-25 67 72 TIP61A' 1-49 
PN4916 2-18 66 72 TIP61B 1·49 
PN4917 2·18 66 72 TIP61C 1·49 
PN5127 1·22 27 72 TIP62 2-32 
PN5128 1·22 19 72 TIP62A 2·32 

19 

(Continued) 

Process Pkg. Device 

19 72 TIPG2B 
43 72 TIP62C 
27 72 TIP110 
27 72 TIP111 
07 "12 TIP112 
21 72 TIP115 
19 72 TIP116 
19 72 TIP117 
19 72 TIP120 
66 72 TIP121 
66 72 TIP122 
65 72 TIP125 
63 72 TIP126 
63 72 TIP127 
42 71 TIP130 
65 72 TIP131 
48 72 TIP132 
44 25 TIP135 
44 25 TIP136 
44 25 TIP137 
44 25 TIS86 
44 25 TlS87 
44 25 TN2102 
44 25 TN2219 
44 25 TN2219A 
45 28 TN2905 
48 10 TN2905A 
48 10 TN3019 
48 35 TN3020 
4F(2C) 37 TN3053 
4F(2C) 37 TN4036 
4F(2C) 37 TN4037 
4F(2C) 37 
5F(3C) 37 
5F(3C) 37 
5F(3C) 37 
4F(2C) 37 
4F(2C) 37 
4F(2C) 37 
4F(2C) 37 
5F(3C) 37 
5F(3C) 37 
5F(3C) 37 
5F(3C) 37 
4A 37 
4A 37 
4A 37 
4A 37 
5A 37 
5A 37 
5A 37 

5A 37 
4F(2C) 37 
4F(2C) 37 
4F(2C) , 37 
4F(2C) 37 
5F(3C) 37 
5F(3C) 37 

-

Pag~ Process 

2·32 5F(3C) 

2·32 5F(3C) 
1-49 4J(2J) 
1-49 4J(2J) 
1-49 4J(2J) 
2-32 5J(3J) 
2·32 5J(3J) 
2-32 5J(3J) 
1-49 4K 
1-49 41( 
1-49 4K 
2-32, 5K 
2·32 5K 
2-32 51( 

1-49 4K 
1-49 4K 
1-49 4K 
2-33 5K 
2-33 5K 
2-33 51< 
1-10 47 
1-10 47 
1-39 12 
1-27 19 
1-27 19 
2-18 63 
2-18 63 
1-40 12 
1-40 12 
1-40 12 
2-25 67 
2-25 67 

Pkg. 

3·' 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
78 
78 
91 
91 
91 
91 
91 
91 
91 

' 91 

91 
' 91 
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FET Parts list 

Device Processl 
Package 

• 2N2608 89/11 
2N2609 88/11 
2N3069 52/02 
2N3070 52/02 
2N3329 89/23. 
2N3330 89/23 
2N3331 89/23 
2N3332 89123 
2N3368 52/02 
2N3369 52/02 
2N3370 52/02 
2N3382 88/23 
2N3384 88/23 
2N33'86 88/23 
2N3436 55/02 
2N3437 55/02 
2N3438 55/02 
2N3458 52/02 
2N3459 52/02 
2N3460 52/02 
2N3684 52/25 
2N3685 52/25 
2N3686 52/25 

, 2N3687 52125 
2N3819 50/74 
2N3821 55/25 
2N3822 55/25 

'. 2N3823 50/25 
2N3824 55/25 
~N3921 83/12 
2N3922 83/12 
2N3954 83/12 
2N3954A 83/12 
2N3955 83/12 
2N3955A 83/12 
2N3956 83/12 
2N3957 83/12 
2N3958 83/12 
2N3966 50125 
2N3967 52/25 
2N3967A 52/25 
2N3968 52/25 
2N3968A 52/25 
2N3969 52/25 
2N3969A 52/25 
2N3970 51/02 
2N3971 51/02 
2N3972 51/02 
2N~993 88/23 
2N3993A 88/23 
2N3994 88/23 
2N3994A 88/23 
2N4084 83112 
2N4085 83/12 

• 2N4091 51/02 
• 2N4092 51/02 
• 2N4093 51/02 

2N4117 53/25 
2N4117A 53/25 
2N4118 53/25 

• Denotes JAN qualified type 

Selection Process 
Guide Page 

8-12 9-22 
8-12 9-20 
8-6 9-7 
8-6 9-7 
8-12 9-22 
8-12 9-22 
8-12 9-22 
8-12 9-22 
8-6 9-7 
8;6 9-7 
8-6 9~7 
8-12 9-20 
8-12 9-20 
8-12 9·20 
8·6 9·11 
8·6 9·11 
8·6 9·11 
8·6 9·7 
8·6 9·7 
8·6 9·7 
8·6 9-7 
8-6 9·7 
8·6 9·7 
8·6 9·7 
8-4 9·2 
8·6 9·11 
8·6 9·11 
8-4 9-2 
8·2 9·11 
8-8 9-15 
8·8 9·15 
8·8 9-15 
8-8 9-15 
8-8 '9·15 
8-8 9-15 
8-8 9'15 
8-8 9-15 

- 8·8 9·15 
8-2 9-2 
8-6 9-7 
8-6 9-7 
8-6 , 9-7 
8-6 9-7 
8-6 9-7 
8-6 9-7 
8·2 9·5 
8·2 9·5 
8·2 9·5 
8-12 9-20 
8-12 9-20 
8-12 9-20 
8-12 9·20 
8-8 9-15 
8-8 9-15 
8-2 9-5 

" 8·2 9:5 
8-2 9-5 
8-6 9-9 
8-6 9-9 
8-6 9-9 

Device Process/ Selection Process 
Package Guide Page 

2N4118A 53/25 8-6 9-9 
2N4119 53/25 8-6 9-9 
2N4119A 53/25 8-6 ,9-9 
2N4220 55/25 8-7 9-11 
2N4220A 55/25 8-7 9-11 
2N4221 55/25 8-7 9-11 
2N4221A 55/25 8-7 9-11 
2N4222 55/25 8-7 9-11 
2N4222A 55/25 8-7 9-11 
2N4223 50/25 8-4 9-2 
2N4224 50/25 8-4 9-2 
2N4338 52/02 8-7 9-7 
2N4339 52/02 8-7 9-7 
2N4340 52/02 8-7 9·7 
2N4341 52/02 8·7 9·7 
2N4381 89/11 8-12 9·22 
2N4391 51/02 8·2 9·5 
2N4392 51102 8·2 9·5 
2N4393 51/02 8·2 9·5 
2N4416 50125 8-4 9·2 

• 2N4416A 50/25 8-4 9·2 
• 2N4856 , 51/02 8-2 9-5 

2N4856A 51/02 8-2 9·5 
o 2N4857 51/02 8·2 9-5 

2N4857A 51/02 8·2 9-5 

• 2N4858 51/02 8·2 9·5 
2N4858A 51/02 8-2 9-5 

• 2N4859 51/02 8-2 9·5 
2N4859A 51/02 8-2 9·5 

• 2N4860 51/02 8-2 9·5. 
2N4860A 51/02 8·2 9-5 

• 2N4861 51/02 8-2 9·5 
2N4861A 51/02 8-2 9-5 
2N5018 88/11 8-12 9-20 
2N5019 88/11 8·12 9-20 
2N5020 89111 8·13 9-22 
2N5021 89/11 8·13 9·22 
2N5045 83/12 8·9 9-15 
2N5046 83/12 8-9 9·15 
2N5047 83/12 8·9 9·15 
2N5078 50/25 8-4 9-2 
2N5103 . 50/25 8-7 9-2 
2N5104 50/25 8·7 9-2 
2N5105 . 50/25 8-7 9·2 

• 2N5114 88/11 8·12 9-20 
• 2N5115 88/11 8-12 9-20 
• 2N5116 88/11 8-12 9·20 

2N5196 83/12 8-9 9-15 
2N5197 83/12 8-9 915 
2N5198 83/12 8-9 9-15 
2N5199 83/12 8-9 9·15 
2N5245 90/77 8-4 9-24 
2N5246 90/77 8-4 9-24 
2N5247 90/77 8-4 9-24 
2N5248 50/74 8·4 9-2 
2N5358 55/25 8-7 9-11 
2N5359 55/25 8-7 9-11 
2N5360 55/25 8-7 9-11 
2N5361 55/25 8-7 9-11 

20 



FET Parts List (Continued) 

Device Process/ Selection Process Device Process/ Selection Process 
Package Guide Page Package Guide Page 

2N5362 55/25 8-7 9-11 2N5912 93/24 8-10 9-28 
2N5363 55/25 8-7 9-11 2N5949 50/77 8-4 9-2 
2N5364 55/25 8-7 9-11 2N5950 50/77 8-4 9-2 
2N5397 90/29 8-4 9-24 2N5951 50/77 8-4 9-2 
2N5398 90/29 8-4 9-24 2N5952 50/77 8-4 9-2 
2N5432 58/07 8-2 9-13 2N5953 50/77 8-4 9-2 
2N5433 58/07 8-2 9-13 2N6483 95/12 8-10 9-32 
2N5434 58/07 8-2 9-13 2N6484 95/12 8-10 9-32 
2N5452 83/12 8-9 9-15 2N6485 95/12 8-10 9-32 
2N5453 83/12 8-9 9-15 BC264A 50/77 8-13 9-2 

·2N5454 83/12 8-9 9-15 BC264B 50/77 8-13 9-2 
2N5457 55/72 8-7 9-11 BC264C 50/77 8-13 9-2 
2N5458 55/72 8-7 9-11 BC264D 50/77 8-13 9-2 
2N5459 55/72 8-7 9-11 BF244A 50/74 8-13 9-2 
2N5460 89/71 8-13 9-22 BF244B 50/74 8-13 9-2 
2N5461 89/71 8-13 9-22 BF244C 50/74 8-13 9-2 
2N5462 89/71 8-13 9-22 BF245A 50/77 8-13 9-2 
2N5484 50/72 8-4 9-2 BF245B 50/77 8-13 9-2 
2N5485 50/72 8-4 9-2 .BF245C 50/77 8-13 9-2 
2N5486 50/72 8-4 9-2 BF246A 51/74 8-13 9-5 
2N5515 95/12 8-10 9-32 BF246B 51/74 8-13 9-5 
2N5516 95/12 8-10 9-32 BF246C 51/74 8-13 9-5 
2N5517 95/12 8-10 9-32 BF247A 51/77 8-13 9-5 
2N5518 95/12 8-10 9-32 BF247B 51/77 8-13 9-5 
2N5519 95/12 8-10 9-32 BF247C 51/77 8-13 9-5 
2N5520 95/12 8-10 9-32 BF256A 50/77 8-13 9-2 
2N5521 95/12 8-10 9-32 BF256B 50/77 8-13 9-2 
2N5522 95/12 8-10 9-32 BF256C 50/77 8-13 9-2 
2N5523 95/12 8-10 9-32 Jl08 58/72 8-3 9-13 
2N5524 95/12 8-10 9-32 Jl09 58/72 8-3 9-13 
2N5545 *83/12 8-9 9-15 Jll0 58/72 8-3 9-13 
2N5546 *83/12 8-9 9-15 Jlll 51/72 8-3 9-5 
2N5547 *83/12 8-9 9-15 J112 51/72 8-3 9-5 
2N5555 50/72 8-2 9-2 Jl13 51/72 8-3 9-5 
2N5556 50/25 8-7 9-2 Jl14 90/72 8-3 9-24 
2N5557 50/25 8-7 9-2 J174 88/74 8-12 .9-20 
2N5558 50/25 8-7 9-2 J175 88/74 8-12 9-20 
2N5561 t98/12 8-9 9-36 J176 88/74 8-12 9-20 
2N5562 t98/12 8-9 9-36 Jl77 88/74 8-12 9-20 
2N5563 t98/12 8-9 9-36 J201 52/72 8-7 9-7 
2N5564 96/12 8-10 9-34 J·202 52/72 8-7 9-7 
2N5565 96/12 8-10 9-34 J203 52/72 8-7 9-7 
2N5566 96/12 8-10 9-34 J210 90/72 8-7 9-24 
2N5638 51/72 8-3 9-5 J211 90/72 8-7 9-24 
2N5639 51/72 8-3 9-5 J212 90/72 8-7 9-24 
2N5640 51/72 8-3 9-5 J270 88/74 8-13 9-20 
2N5653 51/72 8-3 9-5 J271 88/74 8-13 9-20 
2N5654 51/72 8-3 9-5 J300 90/72 8-4 9-24 
2N5668 50/72 8-4 9-2 J304 50/72 8-4 9-2 
2N5659 50/72 8-4 9-2 J305 50/72 8-4 9-2 
2N5670 50/72 8-4 9-2 J308 92/72 8-4 9-26 
2N5902 84/24 8-11 9-17 J309 92/72 8-4 9-26 
2N5903 84/24 8-11 9-17 J310 92/72 8-4 9-26 
2N5904 84/24 8-11 9-17 J401 t98/60 8-9 9-36 
2N5905 84/24 8-11 9-17 J402 t98/60 8-9 9-36 
2N5906 84/24 8-11 9-17 J403 t98/60 8-9 9-36 
2N5907 84/24 8-11 9-17 J404 t98/60 8-9 9-36 
2N5908 84/24 8-11 9-17 J405 t98/60 8-9 9-36 
2N5909 84/24 8-11 9-17 J406 t98/60 8-9 9-36 
2N5911 93/24 8-10 9-28 J410 83/60 ·8-9 9-15 

·JAN qualification pending. Consult factory. 
tProcess in development , 
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FET Parts List (Continued) 

Device Processl Selection Process Device Processl Selection Process 
Package Guide Page Package Guide Page' 

J411 83/60 8-9 9-,15 PN4856 51/72 8-3 9-5 
J412 83/60 8-9 9-15 PN4857 51/72 8-3 9-5 
MPF102 50/72 8-5 9-2, PN4858 51/72 8-3 9-5 
MPF103 55/72 8-7 9-11 PN4859 51/72 8-3 9-5 
MPF104 55/72 8-7 9-11 PN4860 51/72 8-3 9-5 
MPF105 55/72 8-7 9-11 PN4861 51/72 8-3 9-5 
MPF106 50/72 8-5 9-2 PN5033 89/71 8-13 9-22 
MPF107 50/72 8-5 9-2 PN5163 50172 8-8 9-2 
MPF108 55/72 8-5 9-11 TIS58 50/74 8-8 9-2 
MPF109 55/72 8-7 9-11 TIS59 50/74 8-8 9-2 
MPF111 50/72 8-8 9-2 TIS73 51/77 8-3 9-5 
MPF112 55/72 8-8 9-11 TIS74 51/77 8-3 9-5 
NDF9401 94/24 8-11 9-30 TIS75 51/77 8-3 9-5 
NDF9402 94/24 8-11 9·30 U1897E 51/72 8-3 9-5 
NDE9403 94/24 8-11 9·30 U'1898E 51/72 8-3 9·5 
NDF9404 94/24 8-11 ,9-30 U1899E 51/72 8-3 9-5 
NDF9405 94/24 8-11 9-30 U231 83/12 8-9 9-15 
NDF9406 94/12 8-11 9·30 U232 83/12 8-9 9-15 
NDF9407 94/12 8-11 9-30 U233 83/12 8-9 9-15 
NDF9408 94/12 8-,11 9-30 U234 83/12 8-9 9-15 
NDF9409 94/12 8-11 9-30 U235 83/12 8-9 9-15 
NDF9410 94/12 8-11 9-30 U257 93/24 8-10 9-28 
NF5101 51/25 8-5 9-5 U301 88/11 8-13 9-20 
NF5102 51/25 8-5 9-5 U304 88/11 8-12 9-20 
NF,5103 51/25 8-5 ,9-5 U305 88/11 8-12 9-20 
NPD5564 96/67 8-10 9-34 l:J306 88/11 8-12 9-20 
NPD5565 '96/67 8-10 9-34 U308 92/07 8-5 9-26 
NPD5566 96/67 8-10 9-34 U309 92/07 8-5 9-26 
NPD8301 83/67 8-9 9-15 U310 92/07 8·5 9-26 
NPD8302 83/67 8-9 9-15 U312 90/07 8·5 9-24 
NPD8303 83/67 8-9 9-15 U320 58/09 8-5 9-13 
NPD9801 t98/67 8-9 U321 58/09 8-5 9·13 
NPD9802 t98/67 8-9 U322 58/09 8-5 9-13 
NPD9803 t98/67 8-9 U401 t98/12 8-9 9·36 
Pl086E 88/71 8-12 9-20 U402 t98/12 8-9 9-36 
Pl087E 88/71 8·12 9-20 U403 t98/12 8-9 9-36 
PF5101 51/72 8-5 9-5 U404 t98/12 8-9 9-36 
PF5102 51172 8-5 9-5 U405 t98/12 8-9 9-36 
PF5103 51/72 8-5 9-5 U406 t98/12 8-9 9-36 
PN3684 52/72 8-8 9·7 U421 t86/24 8-11 9-19 
PN3685 52172 8-8 9-7 U422 t86/24 8-11 9-19 
PN3686 52172 8-8 9-7 U423 t86/24 8-11 9-19 
PN3687 52/72 8-8 9-7 U424 t86/24 8-11 9-19 
PN4091 51/72 8-3 9·5 U425 t86/24 8-11 9-19 
PN4092 51172 8-3 9-5 U426 t86/24 8-11 9-19 
PN4093 51/72 8-3 9-5 U430 92/24 8-10 9-26 
PN4220 55/72 8-8 9-11. U431 92/24 8-10 9-26 
PN4221 55/72 8-8 9-11 
PN4222 55172 8-8 9-11 ' 
PN4223 50/72 8-5 9-2 
PN4224 50/72 8-5 9-2 
PN4302 52172 8-8 9-7 
PN4303 52/72 8-8 9-7 
PN4304 52/72 r 8-8 9·7 
PN4342 89/71 ' 8-13 9-22 
PN4360 89/71 8-13 9:22 
PN4391 51/72 8-3 9-5 
PN4392 51172 8-3 9-5 
PN4393 51172 8-3 9-5 
PN4416 50172 8-5 9-2 

tProcess in development 
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MIL-STD Qualifications 

MI L-STO-19500 Qualifications 

TYPE 
DETAIL OUALIFICATION 
SPEC. JAN JTX JTXV 

TYPE 
DETAIL OUALIFICATION 
SPEC. JAN JTX JTXV 

2N918 
2N929 
2N930 

301 
253 
253 

2N2218 251 
2N2218A 251 
2N2219 251 
2N2219A 251 
2N2221 255 
2N2221A 255 
2N2222 255 
2N2222A 255 
2N2369A 317 
2N2484 376 
2N2604 354 
2N2605 354 
2N2608 295 
2N2857 343 
2N2904 290 
2N2904A 290 
2N2905 290 
2N2905A 290 
2N2906 291 
2N2906A 291 
2N2907 291 
2N2907A 291 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

X 2N2920 
2N3019 

355 
391 

2N3250A 323 
X 2N3251A 323 
X 2N3498 366 
X 2N3499 366 
X 2N3500 366 
X 2N3501 366 
X 2N3700 391 
X 2N3810 366 
X 2N3811 
X 2N3823 
X 2N4091 
X 2N4092 
X 2N4093 
X 2N4856 
X 2N4857 
X 2N4858 
X 2N4859 
X 2N4860 
X 2N4861 
X 2N5114 
X 2N5115 
X 2N5116 
X 

366 
375 
431 
431 
431 
385 
385 
385 
385 
385 
385 
476 
476 
476 

JANTX, TXV, NX and NXV Processing 

x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 

x 
X 
X 
X 
X 

X 
X 
X 

X 
X 
X 
X 

X 

X 
X 

X 

X· 
X 
X 
X 
X 

The 100% reliability pre-conditioning on JANTX 
parts (vs no pre-conditioning of JAN partsl has 
resulted in a significant improvement in field 
reported failure rates. 

National Semiconductor also offers JANTXV 
types (JANTX with 100% preseal visual inspection 
per M I L-STO-750 Method 20721 per the above list. 

All hermetically sealed transistors in this catalog 
(where JANTX or JANTXV specifications do not 
existl are available with TX and TXV type 100% 
processing as NX and NXV types respectively; 
e.g., NX2N4033 is 2N4033 processed per the flow 
plans on this page. 

Production Process 

I 
Raw Material 

Factory Processing 
Visual Inspection AS1050T 

Inspection Lot Formed at 
Final Assembly Operation 
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100% Process Conditioning 

I 
Pre seal Visual MIL·5TD·750. 

Method 2072 (Notel) 

I 
High Temp. Storage 

24 Hr. 200°C 

I 
Temp. Coycling 0 

10 Cycles -65 C to 200 C 
Min. of 15 min. In each 

Extreme 

L 
Reverse Bias Burn-In 

Time and Conditions per Spec. 

I 
Acceleration 

Y I orientation 
20.000 G min. 

I 
Fine + Gross Hermetic 

Seal Tests per spec 

100% Burn-In 
(Note 3) 

I 
Measurement of specified 

parameters per spec. 

I 
168 hr. Operatmg Life 

at Max. rated conditions 

I 
Measurement of Parameters 
to determine delta per spec 

Inspection Test to Verify L TPD 

I 
Group A - Electrical 

Test per Spec 

I 
Group B 

1. Environmental Testing 
2. High Temp. life 
3. Steady State Operation Life 

I 
Group C 
per Spec 

Note 1: JANTXV types only. 

I 

Note 2: JANTX and JANTXV types only. 

Note 3: MIL-STD-19500 was under revision 
at the time of the publication of this document. 
Contact the factory for information regarding 
any changes made by this revision. 
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Bipolar Transistor and FET Dice 

DICE 

Standard types from Na1;ional's transistor families are available in unencapsulated die form for use in hybrid 
circuits . 

FEATURES 

• 100% probed and guaranteed to 10% L TPD for key 2N parameters. 
a. BVCBO, BVCEO, BVEBQ and hFE for bipolar transistors. 
b. BVGSS, IDSS, IGSS*, RON*, Yfs, VGS(off) for FETs. 

• Minimum 60% yield to all unprobed 2N parameters. 
• 100% visual inspection guaranteed to 10% L TPD for criteria equivalent to MI L-STD-883 Method 2010. 

• Gold backing on all types. 
• Shipment in waffle carriers. 
• Die geometries shown in process section of catalog. Base Pad is identified by adjacent metaUized circle on all 

interdigitated geometries (e.g., see Process 21). 

ALL STANDARD TYPES (see index for page listing specification) 

"FET NOTE: 
Leakages (lGSS) ::; 100 pA 10% AOL 
ROS(on) ::; Ion 10% AOL 
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Bipolar Transistor Equivalents List 

METAL PIN 
PLASTIC ELECTRICAL 

PROCESS METAL PIN 
PLASTIC ELECTRICAL 

PROCESS 
EOUIVALENT EOUIVALENCY* EOUIVALENT EOUIVALENCY* 

2N697 2N4400 A 13 2N2904A TN2904A E 63 
2N706 MPS706 E 21 2N2905 TN2905 E 63 
2N708 MPS3646 N 22 2N2905A TN2905A E 63 
2N718 2N4400 A 13 2N2906 PN2906 E 63 
2N722 PN2906 N 63 2N2906A PN2906A E 63 
2N744 PN2369 N 21 2N2907 PN2907 E 63 
2N753 PN2369 N 21 2N2907A PN2907A E 63 
2N760A 2N4409 N 07 2N3009 MPS3646 N 22 
2N834 MPS834 E 21 2N3011 PN236f1 N 21 
2N869A MPS3640 A 65 2N3012 MPS3640 A 65 
2N915 MPS6565 A 27 2N3013 MPS3646 E 22 
2N917 MPS3563 E 43 2N3019 TN3019 E 12 
2N918 PN918 E 43 2N3020 TN3020 E 12 
2N929 2N4409 N 07 2N3053 TN3053 E 12 
2N930 PN930 E 07 2N3117 2N5210 N 07 
2N956 PN2222A N 19 2N3133 MPS3703 N 63 
2N995A MPS3640 A 65 2N3134 MPS3645 N 63 
2N1132 , PN2906 N 63 2N3135 MPS3703 N 63 
2N1613 PN2221A N 19 2N3136 MPS3645 N 63 
2N1711 PN2222A N 19 2N3250 2N3905 A 66 
2N2218 TN2218 E 19 2N3251 2N3906 A 66 
2N2218A TN2218A E 19 2N3300 2N4401 A 13 
2N2219 TN2219 E 19 2N3301 2N4400 A 13 
2N2219A TN2219A E 19 2N3302 2N4401 A 13 
2N2221 PN2221 E 19 2N3304 MPS3639 A 65 
2N2221A PN2221A E 19 2N3724 TN3724 E 25 
2N2222 PN2222 E 19 2N3725 TN3725 E 25 
2N2222A PN2222A E 19 2N3944 2N3903 N 23 
2N2369 PN2369 E 21 2N3947 2N3904 N 23 
2N2369A PN2369A E 21 2N3962 2N5086 N 62 
2N2483 2N5209 N 07 2N3964 2N5087 N 62 
2N2484 2N5210 N 07 2N3965 2N5087 N 62 
2N2604 2N5086 N 62 2N4033 TN4033 E 67 
2N2605 2N5086 N 62 2N4036 TN4036 E 67 
2N2894 MPS3640 A 65 2N4037 TN4037 E 67 
2N289A MPS3639 A 65 2N4208 MPS3640 N 65 
2N2904 TN2904 E 63 2N4209 MPS3640 N 65 

/ 

*E = Exact electrical equivalent 
N = Near electrical equivalent 
A = Approximate equivalent 

Note: On uN" and If A" categories please refer to device specification section for deviation from metal can specifications. 

This list is for use when an alternative to a metal can transistor is needed. 

To facilitate conversions on the most popular types National is offering the "PN" series, TO·92 devices that use the same die 
type and are screened to same electrical specifications. The TO·92 transistors produced by National Semiconductor are the 
most advanced Plastic Transistors ever manufactured. They utilize epoxy B encapsulation and a copper lead frame, to give a 
power dissipation of 625 mW @ T A = 25°C. These transistors provide electrical performance and reliability equivalent to their 
metal can versions in most applications where T A does not exceed 150°C. 
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Conversion of TO-105/TO-106 to TO-92 

National has chosen to no longer produce the 
TO-105/106 plastic transistor line. The decision to 
drop this line was based on two major factors: 
cost and performance. 

The TO-92 is the most advanced transistor offered 
today. With its automated assembly, it has the 
lowest potential cost. By contrast, the TO-105/ 
106. is a hand-assemtSled product and its cost is 
tied to ever-increasing labor 'costs. One ,can save 
20% to 50% by.'using TO-92 equivalents. 

Our TO-92 is encapsulated in "Epoxy B" and has a 
copper lead frame. This is the superior TO-92 
available today. As compared with TO-105/106, 
our TO-92 has better than twice the power dissipa­
tion 'of either package. 

We have done several things in order to make this 
conversion as easy as possible. We are offering a 

TO-lOS 

0.305-0.325 11,.74'-8.25511 
"06'~ ~ ___ ~ (1.5241 r I 
MIN f I 0.140-0.250 

L', (3.556-6.3501 

I ' '0.500 

o n 0 - (~i~DDI 

(~::~:=:::~~I--i ~ . PIN 

1 
2 

series on "PN;' ("PN" and "J" in FETsl part 
numbers that have exactly the same number as the 
original part; i.e., 2N3565 becomes a PN3565. 
These PN types use the same chip and are screened 
to the same electrical specification as the original 
part.' The original parts have a pin circle, TO-l 06 = 
TO-18 and TO-105 = TO-5, so we will supply 
TO-92 lead formed to the appropriate configura­
tion at no extra charge. I f you enter an order to 
the old part number, our computer will automati­
cally convert it to the correct PN number with the 
correct lead form; i.e., 2N3565 becomes PN3565-
18. I n the case of some of the less popular types, 
we have converted to the nearest part type using 
the same chip. Please use the conversion chart on 
the next page as a guide. 

It is our intent to service our customers with the 
highest quality and most cost-effective product 
available . 

TO-92 Device to TO-S Pin Circle 

T 

E 

(2.5401 MAX 
MAX I 

I f 

14.572) 

,-
B 

3 C 

~(:~:wo) 

l-

(::::}l~ 

1frll (:::=1 ~o 

TO-lOG 

0.192-0.221 

O.06~ 1(4.877-56391 

'~~ 0J~-1-- 13.558-8.35') 
SEATING 

PLANE! 

~ 0 0 
0.018-0.019 II-- ~ 

(OADB-O,4831 (12.7001 

0.096-0.106 MIN 
iI.ffi:f.ii7i l-

I 0.045-0.055 
11.143-1.397) 

PIN FET 

1 S 
2 0 
3 G 
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T 

E 
B 
C 

0.130-0.110 

(3.302-4.5721 
JI_O,0I1-0.0DI9 

IO.432-0A83) 
lLEADS 

AP, 
~ 
(5.DBO±B.254) 

. D1A.PIN 1 
CIRCLE 

TO-92 Device to TO-IS Pin Circle 

n~4~:~1 

--i ~ 

~f~1' 0.025 -
tD.&35) 

MIN 

0.014-0.016 I) ~ 
(0.356-0.4061--1 f-- (3.810-4.572) 

3 LEADS .P.:.!!!!L 
'I ;--10" NO ~i~::N CIRCLE 

. 3~1 

~ 
II 0015 

--11-- (0.381) 
J LEADS 



Conversion of TO-105/TO-106 to TO-92 (Continued) 

Bipolar 
TO-105/10G TO-92 TO-105/10G TO-92 TO-105/10G 

EI\I2222 P1\I2222-18 21\13692 P1\I3692-18 2N4965 
EN2369A PN2369A-18 2N3693 MPS3693-18 2N4966 
EN2484 PN2484-18 2N3694 PN3694-18 .21\14967 
3N2907 PN2907-18 2N4121 PN4121-18 2N4968 
EN918 PN918-18 2N4122 PN4122-18 2N4969 
EN930 PN930-18 2N4140 PN4140-18 2N4970 
SM3904 2N3904-18 2N4141 PN4141-18 2N4971 
SM3906 2N3906-18 2N4142 PN4142-18 2N4972 
2N3563 pN3563-18 2N4143 PN4143-18 2N5127 
2N3564 PN3564-18 2N4248 PN42,48-18 2N5128 
2N3565 PN3565-18 2N4249 PN4249-18 2N5129 
2N3566 PN3566-5 2N4250 P1\I4250-18 2N5130 
2N3567 PN3567-5 2N4250A PN4250A-18 2N5131 
2N3568 PN3568-5 2N4258 PN4258-18 2N5132 
2N3569 PN3569-5 2N4258A PN4258A-18 2N5133 
21\13638 PN3638-5 2N4274 PN4274-18 2N5134 
2N3638A PN3638A-6 2N4275 PN4275-18 2N5135 
2N3639 PN3639-18 2N4354 PN4354-5 2N5'136 
2N3640 PN3640-18 2N4355 PN4355-5 2N5137 
2N3641 PN3641-5 2N4356 PN4356-5 2N5138 
2N3642 PN3642-5 2N4916 PN4916-18 2N5139 
2N3643 PN3643-5 2N4917 PN4917-18 2N5142 
2N3644 PN3644-5 2N4944 PN2222A-18 2N5143 
2N3645 PN3645-5 2N4945 PN2222A-18 2N5910 ' 
2N3646 PN3646-18 2N4946 PN2222A-18 
2N3691 PN3691-18 2N4964 MPSA70-18 

FETs 
TO-106 TO-92 TO-106 TO-92 TO-106 

El00 J203-18 E300 J300-18 KE4393 
E101 J201-18 E304 J304-18 KE4416 
El02 J202-18 E305 J305-18 KE4857 
El03 J203-18 E308 J308-18 KE4858 
El08 J 108-18 E309 J309-18 KE4859 
E109 Jl09-18 E310 J310-18 KE4860 
Ell0 Jll0-18 E311 J309-18 KE4861 
E 111 J111-18 E312 J310-18 ITE4391 
E112 J112-18 KE3684 PN3684-18 ITE4392 
E113 J113-18 KE3685 PN3685-18 ITE4393 
E114 J114-18 KE3686 PN3686-18 Pl086E 
E174 . J174-18 KE3687 PN3687-18 P1087E 
E175 J175-18 KE4091 P1\I4091-18 U1897E 
E176 J176-18 KE4092 PN4092-18 U1898E 
E201 J201-18 KE4093 PN4093-18 U1899E 
E202 "J202-18 KE4220 PN4220-18 2N4302 
E203 J203-18 KE4221 PN4221-18 2N4303 
E210 J210-18 KE4222 PN4222-18 2N4304 
E211 J211-18 KE4223 PN4223-18 2N4342 
E212 J212-18 KE4224 PN4224-18 2N4343 
E270 J270-18 KE4391 PN4391-18 2N4360 
E271 J271-18 KE4392 PN4392-18 2N5033 

2N51,,3 
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TO-92 

2N5086-18 
2N5209-18 
21\15210-18 
2N5209-18 
PN2221-18 
PN2222-18 
PN2906-18 
PN2907-18 
PN5127-18 
PN5128-5 
PN5129-18 
PN5130-18 
PN5131·18 
PN5132-18 
PN5133-18 
PN5134-18 
PN5135-18 
PN5136-5 
PN5137-18 
PN5138-18 
PN5139-18 
PN5142-18 
PN5143-18 
PN5910-18 

TO-92 

PN4393-18 
PN4416-18 
PN4857-18 
PN4858-18 
PN4859-18 
PN4860-18 
PN4861-18 
PN4391-18 
PN4392-18 
PN4393-18 
Pl086E 
Pl087E 
U1897E 
U1898E 
U1899E 
PN4302-18 
PN4303-18 
PN4304-18 
PN4342-18 
PN4343-18 
PN4360-18 
PN5033 
PN5163 
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Choose The Proper FET 

National Semiconductor utilizes 17 different FET geometries to cover, without compromise, the full spectrum 
of applications. Detailed data on each process, along with a list of all part numbers manufactured from each 
process, is to be found in Section 9. 

To further simplify the selection procedure, the FET Family Tree is included for quick identification. After 
narrowing down the process types, it is suggested that the process sheets and specific part number characteris­
tics be consulted. 

FET FAMILY TREE 

N·CHANNEL SINGLES P·CHANNEL SINGLES N·CHANNEL DUALS 

I I I 
GENERAL PURPOSE AMP 

P50 - 915 3-7 mmhos GENERAL PURPOSE AMP GENERAL PURPOSE 

loss 1-20 mA P88 - 9fs 4-17 mmhos P83 -IG 3 pA@20V 
P52 - 915 0.5-3 mmhos loss 5-90 mA 9fs 0.85 mmho @ 0.2 mA 

loss 0.1-10 mA PB9 - 91. 1-4 mmhos P94 - IG 1 pA@35V 
P55 - 9fs 0.8-5 mmhos loss 0.3-20 lOA CMRR 125 dB 

loss 0.5-17 mA 

I I I 
RF!VHF/UHF 

P50 - G", 12 dB @400 MHz 
9fs 5.5 mmhos 

PSO - Gpl 11 dB@450MHz 
915 8 mmhos 

P92 - Gpg 12 dB@450MHz 
915 19 mmhos 

SWITCH/CHOPPER 

P88 - 'os 50-200 ohms 
IOIOFFI 50 pA 

P89 - 'os 450 ohms , 
IOIOFFI 20 pA 

ULTRA·LOW INPUT CUR 

P84 - 1 pA@25V 
9fs 175 Mmho 

P86 - IG 0.1 pA 
9fs 500 J,lmho 

I I 
ULTRA-LOW LEAKAGE AMP WIDE BANO·LOW NOISE 

P50 - IGSS 5 pA @ 20V P93 - 9fs 6 mmhos@5mA 
9fs 3-7 mmhos C. 4.2 pF 

P53 - IGSS 0.3 pA @ 20V P9S - 9fs 9 mmhos @ 2 mA 
9fs 0.08-0.3 mmhus C.l0pF 

I I 
LOW FRED·LOW NOISE AMP LOW FRED·LOW NOISE 

P50 - en 8 nV/v'Hz@ 10 Hz P95 - en 8 nV/$z@ 10 Hz 
C. 3 pF 9fs 1-4 mmhos 

PSI - en 6 nV/v'Hz@10Hz P96 - en 7 nV/v'Hz@ 10 Hz 
9fs 20 mmhos 9fs 10-22 mmhos 

I 
SWITCH/CHOPPER 

P50 - 'os 100-500 ohms 
IOlOFFl 5 pA 

PSI - 'os 20-100 ohms 
IOIOFF)15 pA 

P58 - 'os 3-20 ohms 
IOIOFFI 50 pA 

All values are typical 
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FET Application Guide 

National Semiconductor manufactures a broad line of silicon Junction Field Effect Transistors (JFETs). 
National's JFETs provide excellent performance in many areas such as RF amplifiers, analog switching, low 
input current amplifiers, low noise high impedance amplifiers and outstanding matched duals for operational 
amplifiers input applications. 

Ttw following FET guides enable the user to determine when to use FETs and where to look for the best choice. 
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PROCESS DESIGNATION 50 51 52 53 55 58 83 84 86 88 89 90 92 93 94 95 96 98 

Low Current Amplifier 5 P 5 P P P P P P P 
Low Frcq Ampli::; 100 Hz 5 S P S 5 P P P 
High Freq Ampli > 100 MHz P P P P P 

General Purpose Amplifier P P P P 
Low Noi,e Amp (10 Hz en) 5 S 5 5 P P P P P 
Low Noise Amp> 50 MHz ,p S P P P P 
High Frequency Mixer P P P 

Dual Diff Pair P P P P P S P P 

AGC Amplilier P P 

Electrometer Preamp P P P P S 
Microvolt Amplifier P P P P P 

Low Leakage Diode P 
Dill/Angle Ended Inp. 5tog, P P P P P P P 

Active Filter P S P S 

Oscillator P 5 P S P P 
Voltage Variable Resistor P P S P P P P 

Hybrid Chips P P P P P P P P P P 

Analog/Digital Switch P P P S S 
Multiplexing P P S S P 
Choppers P P P P 

Nixie Drivers 

Reed Relay Replacement P 

Sub pA Dual Dill Pair P P 
Sample-Hold P P 5 S P P 

Buffer Interface to CMOS P P 

Matched Switch S S S p P 

HF ;:: 400 MHz Prime P P 
Current Limiter P P 
Current Source P S P 5 

P - Prime Choice S - Secondary (Alternate) Choice 

, 
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FET Application Guide (Continued) 

ADVANTAGES OF USING FIELD·EFFECT TRANSISTORS 

APPLICATION 

DC Amplifiers 

Low frequency 
amplifiers 

Operational 
amplifiers 

Medium and high 
frequency 
amplifiers 

Mixers - 100 MHz 
and up 

Oscillators 

Logic gates 

Choppers 

AD Converters 
MUltiplex switching 
(arrays) and sample hold 

Relay contact 
replacement 

Voltage variable 
resistor 

Current limiters 
Sources 

ADVANTAGES 

High Zin 
Low drift duals 
Low noise 

Small coupling capacitors 
Low noise, distortion 
High input impedance 

Summing point essentially 
zero. Low device noise. 
Less loading of transducers 

Low cross modulation 
Low device noise 

Low mixing noise 
Low cross modulation 

Low drift 

Virtually infinite fan in 
Simplified circuitry 
Zero storage time 
Symmetrical 

Zero offset 
Low leakage currents 
Simplified circuitry 
Eliminates input transformers 

Improved isolation of input 
and output. Zero offset. 
Symmetrical. Low resistance 
Simplified circuitry 

Solid state reliability 
Zero offset, High isolation 
Symmetrical 
No inductive spring 
No contact bounce 
High repetition rate 

Symmetrical 
Solid state reliability 
Functions as variable resistor. 
Low noise. High isolation 
Improved resolution 

Two lead simplicity 
Wide selection range 
Low voltage operati on 
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FINAL ASSEMBLY WHERE USED 

Transducers, military guidance 
systems, control systems, temp 
indicators, multimeters 

Sound detection, microphones, 
inductive transducers, hearing aids, 
high impedance transducers 

Control systems, potted op amps, 
test equipment, medical electronics 

FM tuners, communication received 
scope inputs, most instrumentation 
equipment, high impedance inputs 

FM tuners, communication receivers 

Transmitters, receivers, organ 

Gu idance controls, computer market 
mini military teaching aids, traffic 
control, telemetry 

Op amp modules guidance controls 
instrumentation equipment 

Control system, DVM's and any read· 
out equipment, medical electronics 

Test equipment, airborne equipment 
instrumentation market 

Organ, tone controls, control ckts to 
input operational amplifiers 

Hybrid circuits, amplifiers, power supply 
protection, timing ckts, voltage 
regulators 

" !:!I 
» 
'C 
'C -n' 
0) -0' 
::J 

C) 
C 
c: 
CD 





L. 
JFET Cross Reference Guide ." m 
This guide contains cross reference information to NATIONAL 

-I 
more than 850 Junction FETs, including many INDUSTRY TYPE REPLACEMENT 

PART 0 
obsolete or otherwise unavailable types. Every NUMBER CODE 

NUMBER ... 
0 effort has been made to recommend a replacement 2N3329 2N3329 (f) 

FET which will plug into an existing socket and 2N3330 2N3330 (f) 

work as well as the part it replaces. Let the replace- 2N3331 2N3331 ::x:J ment code be your guide. If you do not find a 2N3332 2N3332 CD 
particular part in this guide and you know its 2N3365 • 2N4340 -specification, you should refer to "How To Use 2N3366 • 2N4338 CD ... 
This Catalog" in this section. 2N3367 • 2N4338 CD 

2N3368 2N3368 ::l 
2N3369 2N3369 (') 

REPLACEMENT CODE 2N3370 2N3370 CD 

* Identical specification and pin configuration 
2N3376 • 2N3329 G') 
2N3378 • 2N3330 c:: 

• Equal or better specification, identical pin 2N3380 • 2N3331 a: configuration 2N3382 2N3382 CD 
III Sim ilar specification acceptable for all but the 2N3384 2N3384 

most critical applications, similar pin configura- 2N3386 2N3386 

tion 2N3436 2N3436 

CF Consult Factory or Local Sales Representative, 
2N3437 2N3437 
2N3438 2N3438 

available on special order 2N3452 III 2N3685 
N No equivalent process 2N3453 III 2N4118 

2N3454 • 2N4119 
2N3455 • 2N3685 

INDUSTRY TYPE REPLACEMENT 
NATIONAL 2N3456 • 2N4118 

NUMBER CODE 
PART 2N3457 • 2N4119 

NUMBER 2N3458 2N3458 

2N2386 II 2N2608 2N3459 2N3459 

2N2386A • 2N4381 2N3460 2N3460 
2N2497 II 2N5021 2N3574 • 2N3329 
2N2498 • 2N5021 2N3575 • 2N3329 
2N2499 • 2N4381 2N3578 • 2N2608 
2N2500 III 2N4381 2N3684 2N3684 
2N2606 N 2N3684A • 2N3684 
2N2607 N 2N3685 2N3685 
2N2608 2N2608 2N3685A • 2N3685 
2N2609 2N2609 2N3686 2N3686 

2N2841 N 2N3686A • 2N3686 
2N2842 N 2N3687 2N3687 
2N2843 • 2N5020 2N3687A • 2N3687 
2N2844 • 2N5020 2N3819 2N3819 

2N3066 • 2N4340 2N3820 2N3820 

2N3067 • 2N4338 2N3821 2N3821 

2N3068 • 2N4338 2N3822 2N3822 
2N3069 2N3069 2N3823 2N3823 
2N3070 2N3070 2N3824 2N3824 
2N3071 2N3071 2N3909 • 2N3331 
2N3084 III 2N4340 2N3909A • 2N3331 
2N3085 III 2N4340 2N3921 2N3921 
2N3086 II 2N4340 2N3922 2N3922 
2N3087 III 2N4340 2N3954 2N3954 
2N3088 • 2N4339 2N3954A 2N3954A 
2N3088A • 2N4339 2N3955 2N3955 
2N3089 • 2N4339 2N3955A 2N3955A 
2N3089A • 2N4339 2N3956 2N3956 
2N3277 N 2N3957 2N3957 
2N3278 N 2N3958 2N3958 
2N3328 • 2N3330 2N3966 2N3966 
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JFET Cross Reference Guide 

INDUSTRY TYPE REPLACEMENT 
NATIONAL 

PART 
NUMBER CODE 

NUMBER 

2N3967 * 2N3967 
2N3967A * 2N3967A 
2N3968 * 2N3968 
2N3968A * 2N3968A 
2N3969 · 2N3969 
2N3969A * 2N3969A 
2N3970 * 2N3970 
2N3971 * 2N3971 
2N3972 * 2N3972 
2N3993 * 2N3993 
2N3993A * 2N3993A 
2N3994 · 2N3994 
2N3994A · 2N3994A 
2N4082 CF 
2N4083 CF 
2N4084 · 2N4084 
2N4085 · 2N4085 
2N4091 · 2N4091 
2N4092 · 2N4092 
2N4093 * 2N4093 
2N4117 * 2N4117 
2N4117A · 2N4117A 
2N4118 · 2N4118 
2N4118A · 2N4118A 

·2N4119 · 2N4119 
2N4119A · 2N4119A 
2N4139 CF 
2N4220 · 2N4220 
2N4220A · 2N4220A 
2N4221 · 2N4221 
2N4221A · 2N4221A 
2N4222 · 2N4222 
2N4222A · 2N4222A 
2N4223 · 2N4223 
2N4224 · 2N4224 
2N4302 • PN4302 
2N4303 • PN4303 
2N4304 • PN4304 
2N4338 · 2N4338 
2N4339 · 2N4339 
2N4340 · 2N4340 
2N434·1 * 2N4341 
2N4342 • PN4342 
2N4343 CF 
2N4360 • PN4360 
2N4381 * 2N4381 
2N4382 • 2N5115 
2N4391 · 2N4391 
2N4392 · 2N4392 
2N4393 

, · 2N4393 
2N4416 · 2N4416 
2N4416A * 2N4416A 
2N4417 N 
2N4445 • 2N5432 
2N4446 • 2N5433 
2N4447 • 2N5432 
2N4448 • 2N5433 

(Continued) 

INDUSTRY TYPE REPLACEME.NT 
NATIONAL 

PART 
NUMBER CODE 

NUMBER 

2N4B56 * 2N4856 
2N4856A •.. 2N4856A 
2N4857 * 2N4857 
2N4857A * 2N4857A 
2N4858 * 2N4858 
2N4858A * 2N4858A 
2N4859 · 2N4859 
2N4859A · 2N4859A 
2N4860 * 2N4860 
2N4860A * 2N4860A 
2N4861 · 2N4861 
2N4861A · 2N4861A 
2N4867 CF 
2N4867A CF 
2N4868 CF 
2N4868A CF 
2N4869 CF 
2N4869A CF 
2N4881 N 
2N4882 N 
2N4883 N 
2N4884 N 
2N4885 N 
2N4886 N 
2N4977 • 2N5432 
2N4978 • 2N5433 
2N4979 • 2N5434 
2N5018 · 2N5018 
2N5019 · 2N5019 
2N5020 * 2N5020 
2N5021 · 2N5021 
2N5033 • PN5033 
2N5045 * 2N5045 
2N5046 · 2N5046 
2N5047 · 2N5047 
2N5078 · 2N5078 
2N5103 · 2N5103 
2N5104 · 2N5104 
2N5105 · 2N5105 
2N5114 · 2N5114 
2N5115 · 2N5115 
2N5116 · 2N5116 
2N5163 · 2NS163 
2N5196 · 2N5196 
2N5197 * 2N5197 
2N5198 * 2N5198 
2N5199 · 2N5199 

·2N5245 · 2N5245 
2N5246 · 2N5246 
2N5247 · 2N5247 
2N5248 · 2N5248 
2N5265 CF 
2N5266 CF 
2N5267 CF 
2N5268 CF 
2N5269 CF 
2N5270 CF 
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JfET Cross Reference Guide (Continued) 

REPLACEMENT 
NATIONAL 

INDUSTRY TYPE REPLACEMENT 
NATIONAL 

INDUSTRY TYPE 
PART PART 

NUMBER CODE 
NUMBER 

NUMBER CODE 
NUMBER 

2N5277 N 2N5555 * 2N5555 
2N5278 N 2N5556 * 2N5556 
2N5358 * 2N5358 2N5557 * 2N5557 
2N5359 * 2N5359 2N5558 * 2N5558 
2N5360 ~ 2N5360 2N5561 .. 2N5561 
2N5361 * 2N5361 2N5562 * 2N5562 
2N5362 · 2N5362 2N5563 * 2N5563 
2N5363 · 2N5363 2N5564 * 2N5564 
2N5364 · 2N5364 2N5565 * 2N5565 
2N5391 CF 2N5566 * 2N5566 
2N5392 CF 2N5638 * 2N5638 
21\J5393 CF 2N5639 * 2N5639 
2N5394 CF 2N5640 * 2N5640 
21\J5395 CF 2N5647 .. 2N3686 
2N5396 CF 2N5648 • 2N3686 
2N5397 · 2N5397 2N5649 .. 2N3685 
2N5398 • 2N5398 2N5653 * 2N5653 
2N5432 * 2N5432 2N5654 * 2N5654 
2N5433 * 2N5433 2N5668 * 2N5668 
2N5434 * 2N5434 2N5669 * 2N5669 
2N5452 * 2N5452 2N5670 * 2N5670 
2N5453 · 2N5453 2N5902 * 2N5902 
2N5454 · 2N5454 2N5903 * 2N5903 
2N5457 * 2N5457 2N5904 * 2N5904 
2N5458 * 2N5458 ·2N5905 * 2N5905 
2N5459 * 2N5459 2N5906 * 2N5906 
2N5460 * 2N5460 2N5907 * 2N5907 
2N5461 · 2N5461 2N5908 * 2N5908 
2N5462 * 2N5462 2N5909 * 2N5909 
2N5463 N 2N5911 * 2N5911 
2N5464 N 2N5912 * 2N5912 
2N5465 N 2N5949 * 2N5949 
2N5471 .. 2N5020 2N5950 '* 2N5950 
2N5472 .. 2N5020 2N5951 * 2N5951 
2N5473 .. 2N5020 2N5952 · 2N5952 
2N5474 .. 2N5020 2N5953 « 2N5953 
2N5475 .. 2N5020 2N6449 N 
2N5476 .. 2N5020 2N6450 N 
2N5484 * 2N5484 2N6451 CF 
2N5485 ~ 2N5485 2N6452 CF 
2N5486 * 2N5486 2N6453 CF 
2N5515 · 2N5515 2N6454 CF 
2N5516 * 2N5516 2N6483 * 2N6483 
2N5517 * 2N5517 2N6484 * 2N6484 
2N5518 * 2N5518 2N6485 * 2N6485 
2N5519 * 2N5519 A5T6449 N 
2N5520 * 2N5520 A5T6450' N 
2N5521 * 2N5521 AD3954 • 2N3954 
2N5522 * 2N5522 AD3954A • 2N3954A 
2N5523 * 2N5523 AD3955 • 2N3955 
2N5524 * 2N5524 AD3955A • 2N3955A 
2N5543 N AD3956 • 2N3956 
2N5544 N AD3957 • 2N3957 
2N5545 * 2N5545 AD3958 • 2N3958 
2N5546 * 2N5546 AD5905 • 2N5905 
2N5547 · 2N5547 AD5906 • 2N5906 
2N5549 • 2N5397 AD5907 • 2N5907 
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JFET Cross Reference Guide (Continued I 

INDUSTRY TYPE REPLACEMENT 
NATIONAL 

INDUSTRY TYPE REPLACEMENT 
NATIONAL 

PART PART 
NUMBER CODE 

NUMBER· 
NUMBER CODE 

NUMBER 

AD5908 • 2N5908 El00 • J202 
AD5909 • 2N5909 El0l • J20l 

. AD830 • 2N5906 El02 • J202 
AD831 • 2N5907 El03 • J203 
AD832 • 2N5908 El05 N 
AD833 • 2N5909 El06 N 
AD833A • 2N5909 El07 N 
AD835 • NDF9407 El08 • Jl08 
AD836 • NDF9408 El09 • Jl09· 
AD837 • NDF9408 Ell0 • Jll0 
AD838 • NDF9409 Elll • Jlll 
AD839 • NDF9410 Ell2 • Jl12 
AD840 • 2N5520 Ell3 • Jl13 
AD841 • 2N552l Ell4 • Jl14 
AD842 • 2N5523 E174 • J174 
AD845 • 2N59ll E175 • J175 
AD846 • 2N59l2 E176 • J176 
BF244A · BF244A El77 • Jl77 
BF244B · BF244B E20l • J20l 
BF244C · BF244C E202 • J202 
BF245A · BF245A E203 • J203 
BF245B · BF245B E2l0 • J2l0 
BF245C · BF245C E2ll • J2ll 
BF246A · BF246A E2l2 • J2l2 
BF246B · BF246B E230 • PN3685 
BF246C · BF246C E23l • PN36B4 
BF247A · BF247A E232 • PN36B 
BF247B · BF247B E270 • J270 
BF247C · BF247C E27l • J27l 
BF256A · BF256A E300 • J300 . 
BF256B · BF256B E304 • J304 
BF256C * BF256C E305 • J305 
BF264A · BF264A E308 • J308 
BF264B * BF264B E309 • J309 
BF264C * 

, 
BF264C E3l0 • J3l0 

BF264D * BF264D E3ll • J309 
C413N • 2N4859 E3l2 • J310 
C68l • 2N4338 E400 CF 
C681A • 2N4338 E40l CF 
C683 • 2N4339 E402 CF 
C683A • 2N4339 E4l0 CF 
C685 • 2N4220 E4ll CF 
CIl85A • 2N4220 E4l2 CF 
CM640 .' 2N439l E420 • U257 
CM641 • 2N4391 E42l • U257 
CM642 • 2N4392 FE0654A • PN4416 
CM643 • 2N439l FE0654B • PN4303 
CM644 • 2N4393 FE3819 · , 2N38l9 
CM645 • 2N4392 FE5245 • 2N5245 
CM646 • 2N4392 FE5246 • 2N5246 
CM647 • FE5247 • 2N5247 
CP640 • ' U322 FE5457 • 2N5457 
CP643 • 2N439l FE5458 • 2N5458 
CP650 • U322 FE5459 • 2N5459 
CP651 • U320 FE5484 • 2N5484 , 
CP652 • U322 FE5485 • 2N5485 
CP653 • U320 FE5486 • 2N5486 
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JFET Cross Reference Guide 

INDUSTRY TYPE 
NUMBER 

FMll00A 
FMll01A 
FMll02A 
FMll03A 
FM1104A 
FM105A 
FMll06A 
FMll07A 
FM1108A 
FM1109A 
FM1110A 
FMll11A 
FM3954 
FM3954A 
FM3955 
FM3955A 
FM3956 
FM3957 
FM3958 
FT0654A 
FT06548 
FT0654C 
FT3820 
IMF3954 
IMF3954A 
IMF3955 
IMF3955A 
IMF3956 
IMF3957 
IMF3958 
ITlOO 
IT10l 
IT108 
IT109 
ITE3066 
ITE3067 
ITE3068 
ITE4117 
ITE4118 
ITE4119 
ITE4338 
ITE4339 
ITE4340 
ITE4341 
ITE4391 
ITE4392 
ITE4393 
ITE4416 
ITE4867 
ITE4868 
ITE4869 
Jl08 
Jl09 
Jll0 
Jll1 
J112 
Jl13 

REPLACEMENT 
C,ODE 

.. .. .. .. .. 

.. .. 
• 
• 
• 
• 
• 
• 
• 
• 
e 

• 
• 
Gl 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 
• 
• 
II 

• 

NATIONAL 
PART 

NUMBER 

2N5906 
2N5906 
2N5907 
2N5908 
2N5909 
NDF9401 
NDF9401 
NDF9402 
NDF9403 
NDF9405 
2N3957 
2N3958 
2N3954 
2N3954A 
2N3955 
2N3955A 
2N3956 
2N3957 
2N3958 
2N3824 
2N3824 
2N4221 
2N3820 
2N3954 
2N3954A 
2N3955 
2N3955A 
2N3956 
2N3957 
2N3958 
2N5115 
2N5116 
2N5486 
2N5397 
2N4340 
2N4338 
2N4338 
2N4117 
2N4118 
2N4119 
2N4338 
2N4339 
2N4340 
2N4391 
PN4391 
PN4392 
PN4393 
PN4416 
PN3686 
PN3685 
PN3684 
Jl08 
Jl09 
Jll0 
Jll1 
J112 
Jl13 

(Continued) 
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INDUSTRY TYPE 
NUMBER 

J114 
J174 
J175 
J176 
Jl77 
J201 
J202 
J203 
J270 
J271 
J300 
J304 
J305 
J401 
J402 
J403 
J404 
J405 
J406 
J410 
J411 
J412 
J1401 
J1402 
J1403 
J1404 
J1405 
J1406 
KE3684 
KE3685 
KE3686 
KE3970 
KE3971 
KE3972 
KE4091 
KE4092 
KE4093 
KE4220 
KE4221 
KE4222 
KE4223 
KE4224 
KE4391 
KE4392 
KE4393 
KE4416 
KE4856 
KE4857 
KE4858 
KE4859 
KE4860 
KE4861 
KE5103 
KE5104 
KE5105 
MFE2000 
MFE2001 

REPLACEMENT 
CODE 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
e 

• 
• 
• .. 
• 
• 
• 
• 
• 

NATIONAL 
PART 

NUMBER 

J114 
J174 
J175 
J176 
Jl77 
J201 
J202 
J203 
J270 
J271 
J300 
J304 
J305 
J401 
J402 
J403 
J404 
J405 
J406 
J410 
J411 
J412 
J1401 
J1402 
J1403 
J1404 
J1405 
J1406 
PN3684 
PN3685 
PN3686 
PN4391 
PN4392 
PN4393 
PN4091 
PN4092 
PN4093 
PN4220 
PN4221 
PN4222 
PN4223 
PN4224 
PN4391 
PN4392 
PN4393 
PN4416 
PN4856 
PN4857 
PN4858 
PN4859 
PN4860 
PN4861 
2N5952 
2N5953 
PN4416 

, 2N4416 

2N4416 
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JFET Cross Reference Guide (Continued) 

INDUSTRY TYPE REPLACEMENT 
NATIONAL 

INDUSTRY TYPE REPLACEMENT 
NATIONAL 

PART PART 
NUMBER CODE 

NUMBER 
NUMBER CODE 

NUMBER 
, MFE2004 • 2N4393 NF532 • 2N3822 

MFE2005 • 2N4392 ·NF533 • 2N3821 
MFE2006 • .2N4391 . NF580 • 2N5432 
MFE2007 • 2N4B57 NF5Bl • 2N5432 
MFE2008 • 2N4391 NF5B2 • 2N5434 -
MFE2009 • 2N4856 NF5B3 • 2N5434 
MFE2010 • 2N4B56 NF5B4 • 2N5432 
MFE20ll • 2N5433 NF5B5 • 2N5433 
MFE2012 • 2N5433 NF4302 • PN4302 
MFE2093 • 2N3687 NF4303 • PN4303 
MFE2094 • 2N3686 NF4304 • PN4304 
MFE2095 • 2N3685 NF4445 • 2N5432 
MFE2l33 • 2N4392 NF4446 • 2N5433 
MFE4007 • 2N260B NF4447 • 2N5432 . 
MFE400B • 2N260B NF444B • 2N5433 
MFE4009 • 2N3329 NF5l0l * NF5l0l 
MFE4010 • 2N3330 NF5l02 * NF5l02 
MFE40ll • 2N3330 NF5l03 * NF5l03 
MFE4012 • 2N3331 NF5l63 • 2N5l63 
MPF102 * MPF102 NF5457 • 2N5457 
MPF103 * MPF103 NF5458 • 2N545B 
MPF104 * MPF104 NF5459 • 2N5459 
MPF105 · MPF105 NF5485 • 2N54B5 
MPF106 * MPF106 NF5486 e 2N54B6 
MPF107 * MPF107 NF5555 • 2N5555 
MPF10B * MPF10B NF563B • 2N563B 
MPF109 * MPF109 NF5639 • 2N5639 
MPFlll * MPFlll NF5640 • 2N5640 
MPF112 ,* MPFll2 NF5653 • 2N5653 
MPF16l • 2N546l NF5654 • 2N5654 
MPF256 • J2l1 NPD5564 • NPD5564 
MPFB20 • J309 NPD5565 · NPD5565 
MPF970 • Pl086E NPD5566 * NPD5566 
MPF971 • Pl0B7E NPDB301 * NPDB301 
MPF4391 * PN4391 NPDB302 * NPD8302 
MPF4392 · PN4392 NPD8303 " NPD8303 
MPF4393 · PN4393 NPD9801 " NPD9801 
NDF9401 - * NDF9401 NPD9802 * NPD9802 
NDF9402 * NDF9402 NPD9803 * NPD9803 
NDF9403 * NDF9403 Pl069E 
NDF9404 * NDF9404 Pl086E · Pl086E 
NDF9405 * NDF9405 Pl087E * Pl087E 
NDF9406 * NDF9406 Plll7E CF 
NDF9407 · NbF9407 Plll8E CF 
NDF9408 · NDF9408 Plll9E CF 
NDF9409 · NDF9409 PF5l0 • PN4392 
NDF9410 * NDF9410 PF5ll • PN4392 
NF500 • 2N4224 PF5l0l * PF5l01 
NF501 • 2N4224 

, 
PF5l02 * ' PF5102 

NF506 • 2N3B23 PF5103 *. PF5l03 
NF5l0 • 2N4092 PN36B4 * PN36B4 
NF520 • ' 2N4224 PN3685 * PN3685 
NF521 • 2N4220 PN3686 * PN3686 
NF522 • 2N4224 PN3687 * PN3687 
NF523 • 2N4220 PN4091 * PN4091 
NF530 • 2N3822 PN4092 * PN4092 
NF531 • 2N382l PN4093 · PN4093 
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JFET Cross Reference Guide 

INDUSTRY TYPE 
NUMBER 

PN4220 
PN4221 
PN4222 
PN4223 
PN4224 
PN4302 
PN4303 
PN4304 
PN4342 
PN4343 
PN4360 
PN4391 
PN4392 
PN4393 
PN4416 
PN4856 
PN4857 
PN4858 
PN4859 
PN4860 
PN4861 
PN5033 
PN5163 
SU2078 
SU2079 
SU2080 
SU2081 
SU2098 
SU2098A 
SU2098B 
SU2099 
SU2099A 
SU2365 
SU2365A 
SU2366 
SU2366A 
SU2367 
SU2367A 
SU2368 
SU2368A 
SU2369 
SU2369A 
SU241U 
SU2411 
SU2412 
TD5452 
TD5453 
TD5454 
TD5902 
TD5902A 
TD5903 
TD5903A 
TD5904 
TD5904A 
TD5905 
TD5905A 
TD5906 

REPLACEMENT 
CODE 

.. 

• 
• 

II .. 
• 
• 
• .. 
• .. 
• 
• .. .. 
• .. 
• .. .. 
II .. .. .. 
II .. .. 
II 

II .. .. 
• 
• 

NATIONAL 
PART 

NUMBER 

PN4220 
PN4221 
PN4222 
PN4223 
PN4224 
PN4302 
PN4303 
PN4304 
PN4342 
P1087E 
PN4360 
PN4391 
PN4392 
PN4393 
PN4416 
PN4856 
PN4857 
PN4858 
PN4859 
PN4860 
PN4861 
PN5033 
PN5163 
2N3955 
2N3956 

2N3954 
2N3954 
2N3954A 
2N3955A 
2N3955A 
U401 
U401 
U402 
U402 
U403 
U403 
U404 
U404 
U405 
U405 
U424 
U425 
U426 
2N5452 
2N5453 
2N5454 
2N5902 
2N5902 
2N5903 
2N5903 
2N5904 
2N5904 
2N5905 
2N5905 
2N5906 

(Continued) 

39 

INDUSTRY TYPE 
NUMBER 

TD5906A 
TD5907 
TD5907A 
TD5908 
TD5908A 
TD5909 
TD5909A 
TD5911 
TD5911A 
TD5912 
TD5912A 
TIS25 
TIS26 
TIS27 
TIS34 
TlS41 
TIS42 
TlS58 
TIS59 
TIS68 
TIS69 
TIS70 
TIS73 
TIS74 
TIS75 
TIS78 
TIS79 
TIS88A 
Ull0 
U112 
U114 
U133 
U146 
U147 
U148 
U149 
U168 
U182 
U183 
U184 
U197 
U198 
U199 
U200 
U201 
U202 
U231 
U232 
U233 
U234 
U235 
U240 
U241 
U242 
U243 
U244 
U248 

REPLACEMENT 
CODe 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
N 
N 
N 

• 
• 
• 

N 
N 
N 

N 
N 

• .. 
• 
• 
• 
• 
• 
• 
• 
II 

• 
• 
• 
• 
• .. 
• 
II 

• 

• 
• 
• 
• 
N 

NATIONAL 
PART 

NUMBER 

2N5906 
2N5907 
2N5907 
2N5908 
2N5908 
2N5909 
2N5909 
2N5911 
2N5911 
2N5912 
2N5912 

2N5486 
2N4859 
PN4392 
TIS58 
TIS59 

TIS73 
TIS74 
TIS75 

2N5486 
2N5020 
2N4381 
2N5020 
2N5020 
2N5020 
2N5020 
2N2608 
2N2609 
2N2608 
2N4857 
2N3823 
2N4416 
2N4338 
2N4340 
2N4341 
2N4393 
2N4392 
2N4391 
U231 
U232 
U233 
U234 
U235 
2N5432 
2N5433 
2N5432 
2N5433 

2N5902 
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JFET Cross Reference Guide (Continued) 

" INDUSTRY TYPE REPLACEMENT 
NATIONAL 

INDUSTRY TYPE REPLACEMENT 
NATIONAL 

CD NUMBER CODE 
PART 

NUMBER CODE 
PART 

(,) NUMBER NUMBER 

C U248A 2N5906 . U1897E • U1897E 

! U249 2N5903 U1898E • U1898E 

~ U249A * 2N5907 U1899E • U1899E 

G) U250 2N5904 U1994E • PN4416 

a:: U250A 2N5908 U2047 • PN4416 
U251 2N5905 UC155 • 2N4416 

U) U251A 2N5909 UC200 • 2N4393 
U) 

U252 2N5911 UC201 • 2N4416 e U253 2N5912 UC210 • ?N3822 
0 U254 2N4859 UC220 • 2N4220 

t- U255 2N4860 UC241 • 2N3822 

W U256 2N4861 UC250 • 2N4391 

U. U257 • U257 UC251 • 2N4392 ., ·U266 N UC400 • 2N2609 
U280 • 2N3954 UC401 • 2N5019 
U281 • 2N3954 UC410 • 2N2609 
U282 • 2N3955 UC420 • 2N3329 
U283 • 2N3955 UC588 • 2N4416 
U284 • 2N3956 UC703 • 2N3822 
U285 • 2N3957 UC705 • 2N3824 
U290 N UC707 • 2N4391 
U291 N UC714 • 2N4416 
U300 • U304 UC734 • 2N4416 
U301 U301 UC734E ;; PN4416 
U304 • 2N5114 UC755 • 2N4391 
U305 • 2N5116 UC756 • 2N4224 
U306 • 2N5117 UC805 • 2N3331 
U308 U308 UC807 • 2N4861 
U309 U309 UC814 • 2N3331 
U310 U310 UC851 Ii 2N2608 
U311 • U311 UC854 CF 

· U31,2 U312 UC855 CF 
U320 U320 UC2139 CF 
U321 U321 UC2147 CF 
U322 U322 UC2148 CF 
U328 N ,UC2149 CF 
U329 N VCR2N • 2N4092 
U330 N VCR3P • 2N5115 
U331 N VCR4N • 2N4341 

· U350 U350 VCR5P • 2N3331 
· U401 U401 VCR7N • 2N4119 

U402 U402 
U403 U403 
U404 U404 

· U405 U405 
U406 U406 
U421 U421 
U422 U422 
U423 * U423 
U424 * U424 
U425 U425 
U426 * U426 
U430 U430 
U431 U431 

\ . 

U1714 • ·2N4340 
U1715 N 
U1837E • 2N5486 

40 



RF Selector Guide 

41 42 43 

Preamplifiers 
>500 MHz • 
> 500 MHz with AGe • 
200-500 MHz • • 
200-500 MHz with AGe • 
50-250 MHz • 
50-250 MHz with AGe • 
20-120 MHz 

Mixers 
Input> 500 MHz • 
Input 200-500 MHz • 
Input 50-250 MHz 
Input 20-120 MHz 

Loc Osc 
> 500 MHz Mech. Tuned • • 
> 500 MHz Varactor • 
200-500 MHz Mech. Tuned • 
200-500 MHz Varactor 

, 50-250 MHz • 
20-120 MHz • 
IF Amps 
<75 MHz 
< 15 MHz .. 
< 75 MHz with AGe 
< 15 MHz with AGe 
< 75 M Hz Last Stage 

, < 15 MHz Last Stage 

Special Uses 
200-500 MHz < 1.0 mA Bias • 
50-250 MHz < 1.0 rnA Bias • 
200-500 MHz 5-15 rnA Linear IF • 
50-250 MHz 5-15 rnA Linear IF 
< 120 MHz/20 rnA Wideband RF 
VHF Freq. Generator and/or • 
Multiplier to 75 rnW Levels 

41 

BIPOLARS 

44 45 46 47 49 
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CONTINUOUS 
OPERATION 
TYPICAL' 

. COLLECTOR 
CURRENT 

P - Plastic (TO-92) 
MC - Metal Can 
DW - Durawatt 

100mA 

SOmA 

40mA 

30mA 

20mA 

15mA 

10mA 

8mA 

6mA 

2mA 

Transistors NPN GPA Devices 

P37 GPA-AUDIO 
200MHz 
NSDUOI DW 

POI AUDIO GPA P14 GPA 
.400 MHz 200 MHz 
PN9013P MPS6560 P 

BFY SO MC 

P13 GPAlSW P20 GPAlSW 
350 MHz 350 MHz 
2N4400 P 2N2219A122A MC 

P19 GPAlSW 
3SO MHz 
2N4401 P 

f----- - - ----, 
P27 RF-GPA I 
SOO MHz P46 RF-IF 
2N915 MC 450 MHz I 
MPSA20 P PES025 P 

:g~~~GPA I 
MPSH20 I 

P43 RF-AMP P47 RF-IF P23 GPAlS I 
900 MHz 1000 MHz SOO MHz . 
2N918 MC PE30308 P 2N3903/4 P J 
MP53563 P MPSH24 P r -
2N5nO P P42 RF-VHF/UHF I P04 LOW 

P44 RF-AGC 1000 MHz LEVELJLOW 

~~SO~~zMC ~7.~~~oMpC I ~~~':MP 

P38 GPA-AUDIO 
DRIVER 200 MHz 
NSDU06DW 

P12 GPA 
130 MHz 
2N3019 MC 
2N3700 MC 

P15 HIGH VOLTAGE 
VIDEO 170 MHz 
BF257/819 MC 

POB GPA-HIGH VOLTAGE 
DRIVER 200 MHz 
2N3501 MC 

P39 GPA-HIGH 
VOLTAGE DRIVER 
NSDU07 OW 

P16 GPA-HIGH 
VOLATAGE 220 MHz 
2N5551 P 

MPS6560 P . I 2N2925 P P07 LOW 

P41 RF-AGC ~"g ~~:GC I BC107 MC ~~~E~O~H~OISE 
700 MHz SES055 MC 2N5088 P 
~'::::200 MPSH32 P I 2N930 MC 

15 V 20 V 25 V 30 V 35 V 40 V 45 V 60V 80 V 100 V 120V 

COLLECTOR BREAKDOWN VOLTAGE 
BVCEO 

P48 HIGH VOLTAGE 
. VIDEO DRIVER 
80 MHz 
SE7056 MC 
SP7056 OW 

220 V 

P48 HIGH VOLTAGE 
VIDEO DRIVER 
70 MHz 
SE7057 MC 

300 V 



P27 RF-GPA 

15mA I 500 MHz 
2N915 MC 
MPSA20 P P46 RF-IF 

450 MHz 
PE5025 P 

10 mA I P49 RF-GPA 
600 MHz 
MPSH20 

P47 RF-IF P23 GPNS 
P43 RF-AMP 1000 MHz 500 MHz 

CONTINUOUS SmA 900 MHz PE3030B P 2N3903/4 P 

OPERATION 
2N91B MC MPSH24 P 
MP53563 P 

TYPICAL 2N5770 P 

COLLECTOR P42 RF-VHF/UHF 

CURRENT SmA 
1000 MHz 

til P44 RF-AGC 2N5179 MC 

550 MHz MPSH10 P 

SE5020 MC 
MPS6560 P 

2mA I P45 RF-AGC 
P41 RF-AGC 500 MHz 
700 MHz SE5055 Me 
BF180/BF200 MPSH32 P 
MPSH08 

15 V 20V 25V 30 V 35V 40V 45V SOV 

P - Plastic (TO-92) 
COLLECTOR BREAKDOWN VOLTAGE 

a 
MC - Metal Can 
DW - Durawatt BVCEO .. 

sa:>!l\aa :11:1 NdN SJOIS!SUeJ.L 
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100 rnA 

80 rnA 

40 rnA 

30 rnA 

CONTINUOUS 
OPERATION 20 rnA 

TYPICAL 
COLLECTOR 15 rnA 
CURRENT 

10mA 

8mA 

6mA 

2mA 

P - Plastic (TO-92) 
MC - Metal Can 
DW - Durawatt 

P77 GPA-AUDIO 
200MHz 
NSDU51 DW 

P60 GPA/SW 
400 MHz 
PN9012 P P63 GPA/SW 

300 MHz 
2N4402/3 P 
2N290517A MC 

P69GPA/SW 
450 MHz 
2N3905/6 P 

P66GPA/SW 
600 MHz 
2N3905/6 P 

P71 LOW 
LEVEULOW 
NOISE AMP 500 MHz 
BCl77 
BC251 P62 LOW 

LEVEULOW 

P78 GPA-AUDIO 
DRIVER 200 MHz 
NSDU56 DW 

P67GPA/SW 
200 MHz 
2N4033 

NOISE AMP 120 MHz 
2N5086 P 

-25 V -35 V-40 V -60V -80V 

Transistors PNP GPA Devices 

P79 GPA-HIGH 
VOLTAGE DRIVER 
NSDU57 DW 

P74 GPA-HIGH 
VOLTAGE'200 MHz 
2N5401 P73 GPA HIGH 

VOLTAGE 225 MHz 
2N3634 MC 

-120V -140 V 

COLLECTOR BREAKDOWN VOLTAGE 
BVCEO .. 



~ 

1500 mA 

1000mA 

MAXIMUM 750 mA 
SURVIVABLE 
COLLECTOR 
CURRENT 

SATURATED 500 mA 
MODE 

300mA 

200mA 

150 mA· 

P6412 V 

P70 HSS 40 V P25 HSS 30 V 
PNP 2N3467 MC NPN 2N3724/5 MC 

2N4014MC 

P22 HSS 15V 
NPN 2N3013 MC 
MPS3646P 

PNP 2N2894A MC 
PE4313 P 

P21 HSS 15V 
NPN 2N2369A MC 
MPS2369 P 
P65 HSS 12V 
PNP 2N4208 MC 
MPS3640 P 

20 ns 25 ns 30 ns 40 ns 60 ns 

P69GPNSW 
PNP40V 
2N3257A MC 
P23GPNSW 
NPN40V 
2N3903/4 P 
NS3904 MC 

200 ns 

GPNSW - General Purpose Amplifier/Switch 
HSS - High Speed Switch MAXIMUM T OFF .. 
P - Plastic (To-92) 
MC - Metal Can , SEE DATA BOOK FOR CIRCUIT CONDITIONS 

P12GPNSW 
NPN80V 
2N6019 MC 
PE3568 P 

P67GPNSW 
P13 GPNSW PNP 60 V 
NPN 35 V 2N4033 MC 
2N4400 P MPS4356 P 

P19GPNSW 
NPN 40V 
2N4401 P 
P20GPNSW 
NPN40 V 
2N2219N22A MC 
P63 GPA/SW 
PNP40V 
2N4402/3 P 
2N2905/7A Me 

P66GPNSW 
PNP40V 
2N3905/6 P 
NS3906 MC 

300 ns 500 ns 

6u!4~I!MS paads 46!H JOI SJOIS!SUeJ.l 
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Power Transistor Selector Guide 

HIGH VOLTAGE AND GENERAL PURPOSE 

Planar Epi Base Mesa 

400~ I 
I 
I 
I 
I 
I 
I 
I 
I 

300 

200 I P-48 

-;;; 140 

~~ 
I 
o 
w 
~ 80 
III 

60 

40 

~ 

P·36 

I 

~~ 
P·39! P·2C! I P·2E/ I P-4A/ I P·4B/ I p·4CI I P-4GI 
P·79 P·3C P·3E P·SA P·SB P·5C p·SG 

P·381 P·2A 
P·78 

r-
P·371 
P·77 

I---

DARLINGTON 

Planar 

--

120 

100 

80 

60 

40r-­
~ P·05 

~ 

Mesa 

~ 
P·2JI I P·4K! 
P·3J P·5K 

SWITCH MODE 

400 

--

--

--

--

Triple Epi Mesa 

P·8A P·8B 
P·8C 

Ie --- 10.lA 10.8A 2A 3A SA 7A lOA I lSA 20A Ie ----I 1. SA 6A 7A Ie ___ I lOA 15,11. 

I I I I 
I I I I 

Package I I I I 
--T---+---T---+---+---+-·-------+--~ 

TO·92 O.SW O.SW I I I I I I O.SW 
+---+---+---+---+---+-----

TO·92+ 1.2W 1.2W 1.2W I I I I I I 1.2W --+---+---+---+-----
TO·202 lOW lSW lOW 15W 15W __ + ___ + ___ + ___ + lOW I 
T()"126 I 2SW 20W 30W 40W I I I I 40W I 

I .---------
TO·220 I I I 40W 50W SOW 70W 75W I SOW 60W SOW i 

----t---T---+- ------- ----
TO·3 I I I I I 115W 1S0W 175W 200W I 120W 12SW 175W I I • ___ .J-___ ...I.. ___ ..1. ___ ... __ --------

~ Quote on Request 
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PART 

NUMBER 

2N3055 
2N3713 
2N3714 
2N3715 
2N3716 
2N3789 
2N3191 
2N3792 
2N4901 
2N4902 
2N4903 
2N4904 
2N4905 
2N4906 
2N4907 
2N4908 
2N4909 
2N4913 
2N4914 
2N4915 
2N491B 
2N4919 
2N4920 
2N4921 
2N4922 
2N4923 
2N5067 
2N5068 
2N5069 
2N5190 
2N5191 
2N5192 
2N5193 
2N5194 
2N5195 
2N5293 
2N5294 
2N6295 
2N5296 
2N5297 
2N5298 
2N6490 
2N6492 
2N6494 
2N5496 
2N5632 
2N5633 
2N5634 
2N5655 
2N5656 
2NS657 
2N5768 
2N5759 
2N5760 
2N5872 
2N6873 
2N5874 
2N5875 
2N5876 
2N5877 
2N5878 
2N6879 

PACKAGE 
PART 

NUMBER 

TO-3 2N5BBO 
TO-3 2N5881 
T0-3 2N5882 
TO·3 2N6034 
TO·3 2N6035 
TO·3 2N6036 
TO·3 2N6037 
TO·3 2N6038 
TO-3 2N6039 I 

TO-3 2N6053 
TO·3 2N6064 
TO·3 2N6055 
T0-3 2N6056 
T0-3 2N6099 
TO·3 2N6101 
TO·3 2N6107 
TO·3 2N6109 
TO·3 2N6111 
TO·3 2N6121 
TO·3 2N6122 
TO·126 2N6123 
TO·I26 2N6124 
TO·126 2N6125 
TO·126 2N6126 
TO·126 2N6129 
TO·126 2N6130 
TO-3 2N6131 
TO-3 2N6132 
T0-3 2N6133 
TO·126 2N6134 
TO·126 2N6226 
TO-126 2N6227 
TO'126 2N6228 
TO·126 2N6229 
TO-126 2N6230 
TO-220 2N6231 
TO·22O 2N6288 
TO·220 2N6290 
TO·220 2N6292 
TO·220 2N6386 
TO·22O 2N6486 
TO-220 2N6487 
TO·220 2N64B8 
TO-220 2N6489-
TO-220 2N6490 
TO·3 2N6491 
TO·3 2N6648 
TO·3 2N6649 
TO-I26 2N6551 
TO·)26 2N6552 
TO-126 2N6553 
TO-3 2N6564 
TO·3 2N6555 
TO·3 2N6556 
T0-3 2N6569 
TO·3 2N6594 
TO-3 92PE37A· 
TO·3 92PE37B 
TO-3 92PE37C 
TO·3 92PE77A 
TO-3 92PE77B 
TO·3 92PE77C 

PACKAGE 
PART 

NUMBER 

TO-3 92PE487 
TO-3 92PE488 
TO-3 92PE489 
TO·126 92PUQl 

TO·126 92PUOIA 
TO·126 92PU05 
TO-126 92PU06 
TO-126 92PU01 
TO-l26 92PUtO 
TO.J 92PU45 
TO·3 92PU45A 
TO·3 92PU51 
T0-3 92PU51A 
TO-220 92PU55 
TO·220 92PU56 

TO-220 92PU57 

TO·220 92PU391 
TO·220 92PU392 

TO·220 92PU393 
TO·22O BD344 

TO·220 B0345 
TO·220 B0346 

TO·220 B0347 
TO-220 BD34B 
TO-22O 80349 
TO·22O B0350 
TO-22O B0351 
TO·220 040CI 
TO·220 D40C2 

TO·22O O40C3 
TO-3 040C4 
TO·3 D40C5 
T0-3 O4OC7 
T0-3 D4OC8 

TO·3 040DI 
T0-3 _040D2 

T0-22O 04003 

TO·22O 04004 

TO·22O D4005 

TO·22O 04007 

TO·22O 04008 
TO-22O 040010 

TO·22O 040011 

TO·220 040013 
TO·220 040014 

TO·22O D40EI 

TO·202 D40E5 

TO·202 D40E7 
TO-202 040N1 

TO·202 D40N2 

TO·202 040N3 
TO·202 040N4 

TO·202 040N5 
TO·202 D40PI 
T0-3 O40P3 
TO-3 D40P5 
92+ 04101 

92+ 04102 
92+ 04104 
92+ 04105 

92+ 04107 
92+ 04108 

PACKAGE 
PART PART 

NUMBER 
PACKAGE 

NUMBER 

92+ 041010 TO-202 045H2 
92+ 041011 TO-202 D45H4 
92+ 041013 TO-202 D45H5 
92+ 041014 TO·202 D45H7 
92+ 041El -TO·202 045H8 
92+ D41E5 TO·202 045Hl0 
92+ 041E7 TO·202 D45H', 
92+ D42Cl TO·202 MJE170 
92+ D42C2 TO·202 MJE171 
92+ 042C3 TO·202 MJEI72 
92+ 042C4 TO·202 MJE180 
92+ D42C5 TO-202 MJE181 
92+ 042C6 TO·202 MJE182 
92+ 042C7 TO·202 MJE340 
92+ D42C8 TO-202 MJE341 
92+ 042C9 TO·202 MJE344 
92+ 042Cl0 TO-202 MJE370 
92+ 042Cll TO-202 MJE371 
92+ 042C12 TO·202 MJE520 
TO-126 - 043Cl TO-202 MJE521 
TO·126 O43C2 TO-202 MJE700 
TO·220 O43C3 TO-202 MJE701 
TO-220 o43C4 TO-202 MJE702 
TO·126 043C5 TO-202 MJE703 
TO·126 043C6 To-202 MJE710 
TO·3 043C7 TO-202 MJE711 
TO-3 O43C8 TO·202 MJE712 
TO-202 o43C9 TO·202 MJE720 
T()'202 D43Cl0 T0-202 MJE721 
TO·202 O43ell TO-202 MJE722 
TO·202 D43C12 TO·202 MJEBOO 
TO-202 D44C1 TO·220 fliJE801 
TO·202 o44C2 TO·220 MJE802 
TO·202 o44C3 TO-220 MJE803 
TO-202 D44C4 TO-220 MJE3439 
TO-202 044C5 TO·220 MJE3440 
TO-202 044C6 TO-220 MJ900 
TO·202 044C7 TO-220 MJ901 
TO-202 044C8 TO·220 MJIOOO 
TO-202 O44C9 TO·220 MJIOOI 
TO·202 044CIO TO-220 MJ2801 
T0-202 044CII TO·22O MJ2840 
TO-202 D44C12 TO·220 MJ2841 
TO·202 044HI TO-220 MJ2901 
TO-202 044H2 TO·220 MJ2940 
TO·202 D44H4 TO·220 MJ2941 
TO·202 o44H5 TO-220 MJ2955 
TO-202 D44H7 TO·22O NCBJ14 
TO·202 D44H8 TO-220 NCBJ35 
TO·202 D44HIO TO-220 NCBSI4 
TO·202 H44Hl1 TO·220 NCBS35 
T0-202 D45Cl TO-220 NCBT13 
TO·202 04SC2 TO-220 NCBVl4 
TO·202 O45C3 TO-22O NCBV35 
TO-202 D45C4 TO·220 NCBW35 
TO·202 045C5 TO-220 NCBXl4 
TO-202 O45C6 TO-22O NSDUOl 
TO·202 D45C7 TO-220 NSDUOIA 
TO-202 045C8 TO·220 NSoU02 
TO·202 O45C9 TO·220 NSDU05 
TO-202 D4SCIO TO·22O NSOU06 
TO·202 D45HI TO·220 NSDU07 

PACKAGE 
PART 

PACKAGE 
PART 

PACKAGE 
PART 

NUMBER NUMBER NUMBER 
PACKAGE 

TO-220 NSDU10 TO-202 NSP587 TO-22O TIP30 TO-220 
TO-22O NSDU45 TO-202 NSP588 TO-22O TIP30A TO-22O 
TO-220 NSDU45A TO-202 NSP589 TO·220 TIP308 T0-220 
TO·220 NSOU51 TO-202 NSP590 TO·220 TIP30C TO-220 
TO·220 NSOU51A TO-202 NSP591 TO-220 TIP31 TO·220 
TO-220 NSDU52 TO·202 NSP592 TO·220 TIP31A TO·220 
TO-220 NSDU55 TO·202 NSP595 TO-220 TIP31B TO·220 
TO·126 NSOU56 TO-202 NSP596 TO-220 TIP31C TO·22O 
TO-126 NSOU57 TO·202 NSP597 TO-220 TIP32 TO·220 

TO·126 NSD36 TO·202 NSPS9a TO-220 TIP32A T0-220 
TO·126 NSD36A TO·202 NSP599 TO·220 TIP32B TO·22O 
TO·126 NS036B TO-202 NSP600 TO·220 TIP32C TO·220 

TO·126 NS036C TO-202 NSP601 TO·220 TIP41 TO-220 

TO·126 NS0102 TO-202 NSP602 TO-220 TIP41A TO-220 

TO·126 NSD103 TO·202 NSP695 TO-22O TIP41B TO·220 

TO· 126 NS0104 TO-202 NSP695A TO-220 TIP41C TO-220 
TO-126 Nsoi05 TO·202 NSP696 TO-220 TIP42 TO-220 

TO·126 NS0106 TO·202 NSP696A TO·220 TIP42A TO·220 

TO-126 NS0123 TO-202 NSP697 TO-220 TIP42B TO-220 

TO-126 NSD127 TO-202 NSP697A TO·220 TIP42C TO·220 
TO-126 NSD12B TO-202 NSP69B TO-220 TIP6l TO·220 

TO·126 NSo129 TO·202 NSP69BA TO-220 TIP61A TO·220 

TO·126 NS0131 TO-202 NSP699 TO·220 TIP61S TO·220 

TO-126 NSD132 TO·202 NSP699A TO-220 TIP61C TO-220 

TO-126 NSD133 TO-202 NSP2010 TO·220 TIP62 TO·220 
TO-126 NSD134 TO-202 NSP2011 TO-220 TIP62A TO-220 
TO-126 NSD135 TO-202 NSP2020 TO-220 TIP62B TO·220 
TO-126 NS015t TO-202 NSP2021 TO-22O TIP62C TO-22O 
TO-126 NSDI52 TO·202 NSP2090 TO-220 TIP110 TO-220 

TO-I 26 NS0153 TO·202 NSP2091 TO-220 TIP1', TO·220 

TO·126 NSOI64 TO·202 NSP2092 TO·220 TlPl12 TO-220 
TO-126 NS0202 TO-202 NSP2093 TO-220 TIP115 TO·220 
TO·126 NSD203 TO·202 NSP2100 TO-220 TIP116 TO-220 
TO-126 NS0204 TO-202 NSP2101 TO-220 TIPl17 TO-220 
TO·126 NS0205 TO-202 NSP2102 TO-220 TlP120 TO-220 
TO-126 NSD206 TO-202 NSP2103 TO·220 TIP121 TO·220 
TO-3 NSD457 TO·202 NSP2370 TO-220 TIP122 TO-220 
TO·3 NS0458 TO-202 NSP2480 TO-220 TIP125 TO-220 
TO-3 NSD459 TO-202 NSP2481 TO·220 TIP126 TO·220 
TO·3 NSE457 TO-202 NSP2482 TO·220 TIP127 TO-220 

TO·3 NSE458 TO-202 NSP2483 TO·220 TlP13Q TO·220 
TO-3 NSE459 TO-202 NSP2490 TO-220 TlP131 TO-220 

TO-3 NSP41 TO-220 NSP2491 TO·220 . TJP132 TO-220 

TO·3 NSP41A TO-220 NSP2520 TO·220 TlP135 TO-220 

TO·3 NSP41B TO·220 NSP2955 TO-220 TlPI36 TO-220 
TO-3 NSP41C TO-220 NSP3055 TO-220 TIP137 TO-220 
TO·3 NSP42 TO·220 NSP5974 TO·220 TN2102 92+ 
TO-126 NSP42A TO-220 NSP5975 TO·220 TN2218A 92+ 
TO·126 NSP42B TO·220 NSP5976 TO·220 TN2219 92+ 
TO-39 NSP42C TO-220 NSP5977 TO·220 TN2219A 92+ 
TO·39 NSP105 TO·220 NSP5978 TO-220 TN2904A 92+ 
TO·92 NSP205 TO·220 NSP5979 TO·220 TN2905 92+ 
TO-202 NSP575 TO-220 SE9300 TO-220 TN2905A 92+ 
TO-202 NSP576 TO·220 SE9301 TO-220 TN3019 92+ 
TO-220 NSP577 TO-220 SE9302 TO-220 TN3020 92+ 

92+ NSP578 TO-220 SE9400 TO-220 TN3053 92+ 
TO-202 NSP579 TO-220 SE9401 TO-220 TN4033 92+ 
TO-202 NSP580 TO-220 SE9402 TO-220 TN4036 92+ 
TO-202 NSP581 TO-220 TlP29 TO·220 TN4037 92+ 
TO-202 NSP582 TO-220 TlP29A TO-220 

TO-202 NSP585 TO·22O TIP29B TO·220 

TO·202 NSP586 TO-22O TIP29C TO-220 
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92+ Power Transistor Reference Guide 
PART NUMBER VCEO IC hFE @ MAX VCEISAT) PD 1,- PROCESS 

NPN PNP IV) IA) MIN MAX IclmA) VCEIV) IV! @ IclmA) IW) IMHz) INPN/PNP) 

TN2219 3D 0'.5 10'0' " " 30'0' 150 10' 0'.4 150' " 1.2 250' 19 

3D 500' 10' 

TN3724 3D 1 60' 150' 10'0 1 0'.2 100' 1.2 300' 25 

40' 300 1 0'.32 30'0' 

92PUDl 92PU51 30 2 60 10'0 1 0'.5 10'00 1.2 50 37n7 

55 10'00 1 

TN2218A 40 0.5 40' 120' 150 10' 0'.3 150' 1.2 250' 19 

25 500 10' 

TN2219A TN2905 40 0'.5 100 300' 150' 10' 0'.3/0'.4 150 1.2 30'0' 19/63 

40' 50'0' 10' 

TN3D53 TN4D37 40' 1 50 250 150 10' 1.4 150' 1.2 10'0' 12/63 

92PUD1A 92PU51A "40' 2 60' 10'0 1 0.5 10'0'0' 1.2 50 37n7 

55 10'00 1 

92PU45 40' 2 25k 200' 5 1 200' 1.2 100 05 
4k 10'00' 5 1.5 10'0'0' 

92PE37A 92PE77A 45 2 40' 500 2 0'.5 SOD 1.2 50' 38/78 

TN3725 50' 1 60' 150' 10'0' 1 0'.4 3(,10' 1.2 30'0' 25 

40 300 

92PU45A 50' 2 25k 20'0 5 1 20'0' 1.2 10'0 05 

it 4k 100'0 5 1.5 100'0' 

TN2904A 60' 0'.5 40' 120' ·150' 10' 0.4 150 1.2 200' 63 

40' 500'. 10' 

TN2905A 60' 0'.5 10'0' 300' 150' 10' 0'.4 150' L2 200 63 

50' 500' 10' 

92PE37B 92PE77B 60' 2 40 50'0 2 0'.5 SOD 1.2 50' 38n8 

92PUD5 92PU55 60 2 20' 500' 1 0'.35 250 1.2 50" 39n9 

TN2102 TN4D36 65 1 40' 120' 150 10' 0'.5/0'.65 150 1.2 60' 12/67 

25 500 10' 

TNa019 80 1 100 30'0 150 10' 0.2 150' 1.2 100 12 

TN3D20 80' 1 40' 120' 150' 10 0.2 150' 1.2 10'0 12 -
TN4D33 80' 1 10'0' 30'0' 10'0' 5 0'.15 150 1.2 150' 67 

92PE37C 92PE77C 80 2 40 50'0' 2 0'.5 500 1.2 50" 38n8 

92PUD6 92PU56 80' 2 20' 50'0 1 0'.35 250' 1.2 50' 39n9 

92PUD7 92PU57 10'0' 2 20' 50'0' 1 0.35 • 250 1.2 50 39n9 

92PE487 160' 0.1 30 30 10' 1 3D 1.2 50' 48 

92PU391 200 0.1 40' .10 10' 2 20' 1.2 50 48 

92PE488 250' 0.1 3D 3D 10' 1 3D 1.2 50 48 

92PU392 250' 0'.1 40' 10 10' 2 20 1.2 50' 48 

92PE489 30'0 0'.1 3D 3D 10 1 30 1.2 50 48 

92PU393 

I 
300' 0'.1 40' 10' 10' 2 20' 1.2 50 48 

92PU1D 30'0' 0'.1 40' 3D 10' 0.75 3D 1.2 50 48 
- ~ 
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PART NUMBER hFE 
IC VCEO 

NPN PNP (A) (V) MIN MAX 

:~SOMi~ ',,<,(, :p"~; ,\leo ,25 
NSE457 0.1 '160 ' 25 

'·.1iI.5045!) .• :, ',"y'> '. ;.:!l,J :?59: ~2$':' "'-., 

NSE458 0.1 250 25 
040Nl ' 0::' 250' 30 ' 96 ' 
040N2 0,1, ,,290 . 60. 18Q. 
NS01'31 0.1 250 30 90 
NS0132 0.1 250 60 180 
040N3 '0:.1' " aoo' 30 '96 
0401\14,. ,QJ . :}OO' 6ll, ,180 
NS0133 0.1 300 30 90 
NS0134 

1 •. ··,,<,', 
0.1 300 60 180 

,1il$0459 ":9,1 ,~ 300~~ ,:Iii. 
"NSE459 ' 0.1 300 25 
']IISO,U1()" 

I· ' 
:·o~1 '309 .~.~ -.: , .:.< ~c,: 

040N5 0.1 375 20 
NS0135 0.1 375 30 90 

.040Cl. , ,,0.5 30 ' •. 10k' 6O.k . 
,,tJ~L',, ~::o,~ :.3(":'> ;19k..; :.:: ,;:,1,', 

040C3 0.5 30 90k 
:040~:: ;"',: ' 0.5 ',"loT" 'ifok~" C!l!>~:; 
.'04O'C5' •. , ,,'0.5' 49:'; :40k:, 

6Ok'. 040C7 ' 0'.5' '50, 10k' 
04OC8 .,;,.; ,,(>'5, :~,5.ll" " 4()i/ '. ~·2;·,; 
040Pl 0.5 120 40 
0.4o.'p'? '~" ;<,i:l'} :d8!1.> .<If.!> .... '~N.·O~ 

D40P5 0.5 225 40' 
·jD4001 04101, (,r.· ;~~}i' ~ '159" 
~,;g1~J~t [j~l-,;>.:?i·; ;1.~0;, 3q!L 

040'03 1 30 290 
: :0'400'4, ' 04104 'j 45 ,50:' 'J50: 
:04005" 04105' '1' 45 120' 3SO' . 
'Nsol62, IiiS[)202 1 45 50 150' 

NS0103 NS0203 1 45 120 360 
040'07' '. 04107, 

,;l-
:'60 :: 50' ~!;t 040'08 ' 04108 ,.. 80 " '120', 

. '2NB551 2N6554 60' 'so'" 250 
040t.l1o '0411':)10 , . .'75', '50 .- Y50i' 

::!:t49Q,l);' b41lJl': ;J1..5::. 120, ~,' 
040'013 D4'fo13' 75 '50" 150 

Note. Preferred part types are shaded. 

@ MAX 

IC VCE VCE(SAT) 
(AI (VI (VI@lc(AI 

0.03 10 .1' ,0.03, 
0.03 ' 10 1 0.03 
o.Q3 'JQ " j, (,l.Q=! , 
0.03 10 1 0.03 
O,O;! 16 
0.02 1°., 
0.03 10 0.02 
0.03 10 0.02 
0.02 10 
0.02 10 
0.03 io 1 '0.02 
0.03 10 1 0.02 
Q:03, ' 10 1 0.03 
0.03 1'0 1 0.03 
0.03 '1Q ' 1.5 0,02. 
0.02 10 
0.03 10 1 0.02 
0;:1.:. '.5" 1-.5 p.5, ,. 
917.: :~5.\, )..5 .0& 
0.2 5 1.5 0.5 

~~: ":~:. ,l.l1 .0.5 ", 
1:5' '0.5, 

0'.2 ;: 5:;' U3 0,5 
02;' !S:. 1,5 0"5,, 
0.08 10 1 0.1 
(j.P!3 ' .10 I 0.1 
0.08 10 1 0.1 

P'l' 2 0.5 0.5 
Q[L "i. , O':~ (l.5 
0.1 2 
O','r:- ;2 ' 'li.S 0.5" 
0:1 

" 
:2 0.5 0.5 

0,1 5 0~2 0:1 .-

0.1 5 0.2 0.1 
(i,1' 2 . :' ,i,' 0.5' '. 
0'1 :, 2 ," 1 ' 0.5 
O~65 ", . 0.5 6::25 oX :;2' 1" ',0.5' , 

0.1 2, (, .1).15 •. 
0.1 :2 ' 1 0.5 

PART NUMBER hFE @ MAX 
Po IT PROCESS IC VCEO IC 

Po IT PROCESS 
(W) (MHz) (NPN/PNP) NPN PNP (A) (V) MIN MAX VCE VCE(SATl (I'll) (MHz) (NPN/PNP) 

(AI (VI (VI@IC(AI 

1.75 50, 48 040014 041014 75 120 360 0,1 2 1 0.5 1.3 38/78 
1.75 50 48' 2N6552 2N6555 80 80 250 0.05 1 0.5 0.25 75 39/79 
P? 50 48 NS0104 NS0204 80 50 150 0.1 5 0.2 0,1 1.75 60 39/79 

48 NS0105 NS0205 80 120 360 0.1 5 0.2 0.1 1.75 60 39/79 
1.3 50 ' 48 NS0106 NS0206 100 50 150 0.1 5 0.2 0.1 1.75 60 39/79 
1 .. 3" 50 48 2N6553 2N6556 100 80· 250 0.05 1 0.5 0.25 75 39/79 
1.75 48 NS036 150 30 300 0.1 10 0.5 0.1 1.751 10 36 
1.75 48 NS036A 200 30 300 0.1 10 0.5 0.1 1.15 10 36 
1.3 50 48 NS0368 1 250 30 300 0.1 10 0.5 0.1 1.75 10 36 
1.3 50 ,48 NSD36C 1 300 30 300 0.1 10 0.5 0.1 1.75 10 36 
1.75 50 48 NSOUOl N.SOU51 .. 2 30, 60 0.1 1 0.5 1 1.75 50 37/77 
1.75 50 48 NS0151 2 30 10k 250k 0.1 5 1.5 0.1 1.75 ioo 05 
1,75 ' 59 48 NS0153 2 30 5k 0.1 5 1.5 0.1 1.75 ioo 05 
1.75 50 48 040El 041El 2 30 50 0.1 2 1 1 1.3 38/78 
tZ5 ,,60 ' ,,8 NSOU01A NSOU51A 2 40 60 0,1 1 0.5 1 1.75 50 37/77 
1.3 50 48 NSOU02 NSOU52 2 40 50 300' 0:15 10 0.4 0.15 1.75 50 ' 37/77 
1.75 50 48 2N6548 2 46 15k 0.2 (; 1.5 1 1.75 100 OS, 
1.3. OS 2N6s49 2 40 25k 0.2 5 1.5 1 1.75 100 05 
1,,3. ... ' 05, .. NSOU45 2 40 25k 150k 0.2 " 1 0.2 1.75 ,00 05 
1.3 05 NSO';52 :1 40 lbk 250k 0.1 5 1.5 1 1.75 100 05 
1.3 65 NS0154 2 40 5k 0.1 5 1.5 1 1.75 100 05 
1'.3 05 NSOU45A 2 50 25k 150k 0.2 5 1 0.2 1.75 100 05 
j.3 OS, NSOUOS NSOU55 2 60 80 0.05 1 0.5 0,25 1.75 50 38178 
1,.3 0'5 040E5 041E5 2 SO 50 0.1 '2 1 1 1.3 38/78 
1.3 50" . 36 NSOUOS NSOU56 :1 80 ' 80 0.05 1 0.5 0:25 1.75 ,50 39/79 
1,3, 50 36 040E7 'o41E7 ' 2 80 50 0.1 2 1 1 1.3 38/78 
1.3 50 36 NSOU07 NSOU57 2 100 80 0.05 1 0.5 0.25 50 39/79 
1;3 38/78 NS0123 2,2 120 40 300 0.15 10 0,4 0.15 08 
1.3 38/78 042Cl 043Cl 3 30 25 0.2 1 0,5 ; . 1.7 50 37/77 
,,3 38 ' 04202 D43(;2 3 30 40 120 ' 0.2 1 0,5 1.7 50 ' 3sh8 
1:3 38/78 042C3 043C3 3 '30 40. 120 0.2 1 0,5 1 1.7 50 37/77 
1.3 38178 042C4 043(;4' 3 45 25 0.2 1 0.5 1 1.7 50 37/77 
Us 's6" 3'7/1'1 . 042C5 043C5 3 '45 ~o, . 120 0.2 1 0.5 t f7 50' 37/77 
1.75 60 37177 042(:6 ' D43CB 3 " 45 40 12'0' 0.2 1 '0.5 t.7 50 37177 

~ 

r3' sai7s 042C7 043C7 3 SO' 25 0'.2 1 0.5 r·7 
,.50 37/77 

'.·3 38/78'", 042CB D43CB 3 SO '40 120 . 0.2 1 0.5 i.7 50 3Bi7B 
75" 38178 042C9 043C9 3 60 40 120 0.2 1 0.5 I::; 50 38178 

1.3 . 3ai7!i 042C1O' 043Cl0 3 80 
' , 

25 0.2 0.5 50 ,38/78 
p, ~8!J8, . 04261 043(;11 3 SO 40 120 0.2 0,5 1.7 50 38/78 
1.3 38178 042C12 043C12 3 BO 40 120 0.2 0.5 1.7 50 38/78 

---------- --
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TO-126 Power Transistor Reference Guide 

, PART NUMBER IC VCEO hFE @ MAX VCE(SAT) Po for PROCESS 
NPN PNP . (A) (V) MIN MAX IC(A) VCE(V) (V) @ IC(A) (W) (MHz) (NPN/PNP) 

MJE3440 0.3 250 40 160 0.02 10 0.5 0.05 15 15 36 

MJE3439 0.3 350 40 160 0.02 10 0.5 0.05 15 15 36 

MJE341 0.5 150 25 200 0.05 10 1 0.05 20 15 36 

MJE344 0.5 200 30 300 0.05 10 1 0.05 30 15 36 

2N5655 0.5 250 30 250 0.1 10 1 0.1 20 10 36 

MJE340 0.5 300 30 240 0.05 10 20 36 

2N5656 0.5 300 30 250 0.1 10 1 0.1 20 10 36 

2N5S57 0.5 350 30 250 0.1 10 1 . 0.1 20 10 36 

MJE520 MJE370 1 30 25 1 1 25 2C/3C 

2N4921 2N4918 1 40 20 100 0.5 1 0.6 1 30 3 2C/3C 

2N4922 2N4919 1 .60 20 100 0.5 1 0.6 1 30 3 2C13C 

2N4923 2N4920 1 80 20 100 0.5 1 0.6 1 30 3 2C/3C 

MJE720 MJE710 1.5 40 40 0.15 1 0.15 0.15 20 37/77 

B0345 B0344 1.5 60 40 250 0.2 1 0.4 0.2 20 50 38178 

~ MJE721 MJE711 1.5 60 40 0.15 1 0.15 0.15 20 38/78 

80349 B0348 1.5 80 50 250 0.25 1 0.5 0.25 20 50 39/79 

MJE722 MJE712 1.5 80 40 0.15 1 0.15 0.15 20 39179 

MJEl80 MJE170 3 40 50 250 0.1 1 0.3 0.5 12.5 ·50 37/77 

MJE181 MJEl71 3 SO 50 250 0.1 1 0.3 0.5 12.5 50 38/78 

MJE182 MJEl72 3 80 50 250 0.1 1 0.3 0.5 12.5 50 39179 

MJE521 MJE371 4 ·40 40 0.1 1 40 , 2C/3C 

2N5190 2N5193 4 40 25 100 1.5 2 0.6 1.5 40 2 2E/3E 

2N6037 2N6034 4 40 750 15k 2 3 2 2 40 2J/3J 

.2N5191 2N5194 4 60 25 100 1.5 2 0.6 1.5 40 2 2E/3E 

MJE800 MJE700 4 60 750 1.5 3 2.5 1.5 40 2J/3J 

MJE801 MJE701 4 SO 750 2 3 2.8 2 40 2J/3J 

·2NS038 2N6035 4 60 750 15k 2 3 2 2 40 2J/3J 

MJE802 MJE702 4 80 750 1.5 3 2.5 1.5 40 2J/3J 

MJE803 MJE703 4 80 750 2 3 2.8 2 40 2J/3J 

2N5192 2N5195 4 80 20 80 1.5 2 O.S 1.5 40 2 2E/3E 

2NS039 2NS036 4 80 750 15k 2 3 2 2 40 2J/3J 
-



PART NUMBER MAX I Po 
IC I VCEO VCE(SAT} (w) 
IA} (V) (VI G> IC (AI NPN I PNP 

fT I PROCESS I PART NUMBER Ilc I VCEO MAX 1 Po 
(MH.) (NPN/PNPI NPN I pr~p (A) (VI (~?~(~A;2) (WI 

IT 1 PROCESS 
(MHz) (NPN/PNP) 

TlP61 TlP62 0.5 40 15 100 0.5 4 0.7 0.5 20 3 4F/5F NSP41B INSP42B 15 80 115 175 3 1 411.5 5 ISO I 3 I 4E/5E 
TIP61A TIP62A 0.5 60 15 100 0.5 4 0.7 0.5 20 3 4F/5F I\iSP597jJ N;;P5£f1S y aD ::10 1120 _ 2.5 2. !l.G 7:5 75,'2 ,~/5A 
TIP61B TIP62B 0.5 80 15 100 0.5 4 0.7 0.5 20 3 4F/5F NSP2102 NSP2092 5 80 750 3 3 2.5 3 70 1 I 4J/5J 
TI.P61C TIP62C 0.5 100 15 100 0.5 4 0.7 0.5 20 3 4F/5F NS, P2103 II:SP2093 5 80 750 4 3 2.5 4 70 1 4J/5J, 
'1~ TIP30 .!- 40 -15' 75 -1' 4- 0.7 -; 30"3 4F/5F. TiP111 TJP126 '6 8~ iOOOI 3 S 2 3 1 AK!5K 
TIP2jlA, T!P~OA' ": .60,' 1.15: 75:, :,1' 'I 4 07. 1 30 I 3 i 4F/5F NSP41C' NSP42C . 5 ",100' 15 75 . 3 1 ... 'fu+.5 5 • +:++-0 3 ., 4E!5E 
1'1P298 TIP".>Oa·. 1 80', 15' ,75 1'. 4 1),7: 1 '30 I " 4F!5F· TjPI2:J T:;'I~i <; leo 1000 3 I 3 2. 3 1 ~ 4KISK ___ _ 

,'TIP,2.'lC,' 'riI'3,ioc,, 1,'lQO'rs 't75 ... ,'. "4 0,7'1 30.3' '4F!6F i~1!4' ,TH'42 (;,4'1,15 175" 113 4 1.5 6 -'65 3 -! 4A:5A 
, .:rIPJ1(r TIPt16, ;2' 60 .1000· 1'1 4 2,5 2.. 5U' I !' 4J/5.1 j TIP>;iA ITI?42A I G 50 I' ',5 i 75 ,1 ,4 I.b 6 165' ~ i 4A!5A 

! ;TIPUJ '; TIPt16 ': ,2 '. 'e,) , :1000' ., :, ''; z.<r 2,' . J 50, ! i 4~/SJ TIP1ZC ,TiPBE 6 i so Hl'jOI15.~'()O: 4 I 412 4 I I 1 ,. 4K/E:~ 
,TIP.112· ~~~~~~'; '~ I~~.oo 100': ! ~.~.~ I' ~g ~ ~~!SJ {:~i~~ I~:'~~;~ ~ ~~ I :~ool ;~,ooo'I'~ II! ?: 65 i f-· 1~;;~ 

NSP2520 NSP2370 3 40 40 200 0.2 4 0.7 1 40 3 4F/5F TIP41C TIP"LC 6 '00 15 ! 10 ~ 4 1.5 6 5f. I 3 . 4A!5A 
:t!p~1 ,fll'a:z,!:' .,;,1,: .110' .. '10, sir.·,. ~:~~::4 .. : .1;i 3, '1'''0 1~. .',. 4, -,,!.5~,' TlP':'I2 iTIP1:;? 0 Hill W!'.IJQ[15.000 4 4 I 2 1._~! 4K!5K 
NSP575 NSP576 3 45 25 1 1 0.6 1 40 3 4FI5F :lN~23$12."''5111..1 30 1:'<0 15 13 r~:? ! 40 1.4.. 46:'5E 
NSP577 NSF578 3 60 25 1 1 0.6 1 40 3 4F/5F 2N5490 7 40 120 1100 2 4 1 0.2 50 I 0.8 4E 

NSP2491 3 60 20 100 1 4 0.6 1 60 2 5E 2N5494 7 40 20 100 3 4 1 0.3 50 0.8 4E 
, .... , , ,:.:T!P!ll"!\· 'r!p32~ _~:,_ ::6:(1::" I(i,:~,,~", 's;',: .'1:" "',.2, ':1'., ' .. 4fj .. ,~ ',: .. ~EI;;E' 2N6129 2N6132 7 40 20 100 2.5 4 1.4 7 50 1 2.S 4E/SE 

I:,"';", ';;1S;:1~: ~~;, ~~, ,~::': ;~~.'. 50 ;;. '!, . xt ,~,c , :,ft· }.:~;~~" ~~~~~~. 2N!i,IC9 ',~ ~~ ;~ ;~; ,f;.~ 1 : ~:~51 ~g I ri.8 :~;5ro 
... " "NSP581. NSP~82 3 .1!lQ .',S" . , .. L, 1. .. ().B .. 1 40 3 I. 4F'.6F 2N6130 2N6133 7 60 20 100 2.5 4 1.4 7 50 2.5 4E/SE 
,; ". , ... , TIP31-C"TlP32C'. 3, .100' 10· lID" '.3· '4 '0.2 3 4() 3 j. 4E'5~' 2N5496 7 70 20 100 3,5 4 1 0.35 50 0.8 4E 
\', .',,~ '044Cl ,' 04QC :~. 4' -30- '-it) '1-' .... 0.2 1- l-:'fi:s 1 < - 30- 13 < I 4F!5f 2nii:?92 2Nu167 7 . 70 -,3ft ,';/) '- • 4 1 2 40' of 4S!5r::" 

g:!g,,; g;;~. {1~'1' :0,0 129"1g:~ I :. g:; : .. , I~~ '; "I' 1~;~~ ~~~~~~3!~~~~~~; ~ 11 ~g-IL~g ~~~ ~:sl' ~ ~.6~' Iso I ;,5 'I :!;~~ 
NSP2480 4 40 20 100 1.5 4 0.7 1.5 60 2 4A 2"S:lSS il Ie 411 I(){)UI20.C~O:' ?:2 3 I ~o I 20 '-J 

'" I NSP2482 4 40 20 100 2.5 4 0.7 1.5 60 2 4A NSP595 NSP596 8 45 . 125' 3' 2 '1 :l '65 'I 3' '4E!5E 
.. ' .. 2N5298' . ,"4" 40 :'"50'" r2C '1 ',; 'I '"1. ,36~' 4E I NSP59f; I'.JSP69S 8 4S 1 750 , 3 I 3 ',25.31 '70 :' , ~J:5'! 

04401· D45<:4 1'4 ',45, 125 ! I u.2 " !i_S I ·130' 3 4r-!5F II:SP695AINSP696A 8 45 I 750 I - >1 3 2.8 4 70' l' I 4J/5J 
.. ,044<;6, P4l!95,",,4 !:45 ,40' 1.120 0.;2 .... 1 ·O .. ?·.1. '130 , .. 3. .~,f;f5F"··'leD347 1'60346 IS I so 40 1·10 2 12,,, O.b 4 . 60 t • -. 4~:SA 

D44C6 D45C6 4 '145 40 I 0.2 1 0.5 1 130 3 4E/5E NSP5P'~ I\:S':<503 8 \60 25 I 3 2 1 3 IS:> l.i ·1 4~ .. 5E 
NSP585 NSP58S 4 45 25 2 2 0.8 2 40 3 4E/5E NSP5984INSPS981 Is 60 20 /120 14 ' 21 0.6 '4 . I 2 4A/SA 

,2N61:1,,1 ~N,t\li24 .',~:'4S ~5'~ 100' ,1:5 i. 0.8j,5" 4~ I 2,E '4E/5E I clsrW7 ,!I'SPiP 8 8 fjO 150 I 13 I 3 25 ;; " 10 • 1 , ~~,5; 
. ~C7. tl45.C7 c :'1'60.:·25 . ,0.21 •. (I.e 1 \30 ·3.4Fi~F NSP697ANSP698A 8 60 750 4 3 2.8 4 70 I 1 I 4.!~J_ 

g:~:,~:~,! :g;:g'r'l~Q g:~l" ~:~,~ .. ';~; :~;~~"~~~;;~51~~~~~~2"I~Ji ~~ i~~ 1120 I! I ~ 1~:6! I'G~ Ii ~ I' 1~~~ 
NSP587 NSP588 4 60 25 2 2 0.8 2 40 3 4E/5E NSP1;t9 i'iSf' ,00 . 8 no I }SO 11 . 3 3 1.5:; 70 r 4J/5j 
NSP2431 4 60 20 100 1.5 4 0.7 1.5 60 2 4A J;'SP699A NSP700A B 80, '/50 4 I 3 2.8 4 70 1 1 4JI5J 
NSP2483 4 60 20 100 2.5 4 0.7 1.5 60 2 4A f.J5.f..§9l_~?\i(\~ -1f.t2....I...0_L __ -t._~~ -: ~L.:~ _ .. ~AI5f~. 

.. 2N5298 .. , , 4 .60 20 80 • 1.5, 4. 1 1.5 36, 2. 4E ;';SP7Dl jr;SP702 '8 10~ 17~{J , 13! 3 l 2.5TI~ 70 ~! 1J/"J 
". .' · ... 21'!/H22:: i!N!'.12;". '4<' :,00'" 25 .FHlO,', 1.5. 2 n.G ':;:5 !41)' '2Jl ! .'EJ," I U44H; 1[:45H1 10 I ~o I a~ I ',2 I 1 I' 1 B 50 I, : 4A15A 
',' . 2N5294';' , '4', 70. 30 ii~O .0,,;' 4 ,1. u.S. 36 2' I .4E . D44H2lD45H2 10 30 SO 2 1 1 8 50. I 1 I 4A15A 

',,44CIO 045CHi .4 ,e(l i 25 !'. : I !'.2 1. ,6'.5 .' 1 SO 3 ' ,4FI5F' D'!4H4 D45H4, 10 45 3b , . ~.' ~ 1, .S.. ,50 : 1 I 4Ai5A 

..:~~;~; :;:~~g f I ~, :g""'1:!.Q::" g:~.; ~:~r' .~ ;;~~;!~ .. , ~~:~:9 D45HS :g :~ ;~ 80 I~ I ! I ~.5 ~O I;~ ~.8 'I :~/5A 
NSP589 NSP590 4 80 IS 2 2 0.8 2 40 3 4EI5E D'l4H7 D45H7 10 60 35 2 1 11 8 50 1 4A1SA 
2N6123 2N6126 4 SO 20 80 1.5 2 0.6 1.5 40 2.5 4E/5E D44H8 045H8 10 60 50 2 1 1 ,8 50 1 4A/5A 
NSP41 NSP42 S 40 15 175 3 4 1.5 5 50 3 4E/SE NSI':Jr,S" I'JSP:d5;, : 10 I 60 20 i;O 14 , ·1 ! 1.1 ~ j I 2 ! ~A/5A 
NSP2020 NSP,2010 5,' 40, 25 125 1 4 1 3.S 80 3 4A/5A SE9.3uq R~91.qu 10 'I' .ao 'I moo·" : 14 1'3 '2 ,,,. 170 "':1 I' 4K!~><. I 
:l<!il~n~J4 SS',.{40: '126': 110 I'Z:b '. 2 i,n 2.~, 7512 '4r...!15A 2N6101 10 7G 20 180 IS 412.5 10 \75 0,8 4A I 

.:::;,~l!':' ~Xa~':, ;r,: ," '."llIL. ~"" lOP .. :! ':1 :2 ,.. 50. 4Ai5A D44Hl0 D45H10 10 80 35 2 1 1 8 50 1 4A15A 
NSP41A NSP42A 5 60 15 75 3 4 I.S 5 Iso 3 4E/5E 044Hll D4SH11 10 80 60 2 1 1 8 50 1 4A/5A 

.. .... NSP2021 NSP2011 5"" ,6() .. 25, 125, "," 1.. 4 1 .. 3.5. 80 3 4A!~A ;;':!)30; SE94()l .. 10 i 80 I 1 C'Jf. I ;4 i 3 : 2 4 70, 1 1" '41(:5K 

. ·~fp~~~~='~~F"~':·I~~6' 1-::0jl~'91 ~ 'I~:~ .;5 I~~UI~ , 1~~'J" .~~~~~ ~~~~. ~~-ll !~'!) 'l~goolf5O-i~ I,' _q2-'.-3·--~ :1;; " i -! ~;;;~----', 
NSP2101 NSP2091 5, ,60 750.. , .4 .3, 2.5 4. 70 I 4J/5J 21''''''87 1t1';"9(J II!>. $l :;0: 15,1 I~ 4' I !,3 5 ,75 ;; I 4/l/SA 
TiP',20' TIP125 5', ,50' ~ 1000 ,," ''3. ,Z 2', '. ~ 65 '.~ 4.!j'J 2t,&4&a '2N6';9~C 120 1150 ,"" , .\ !,1.:1 <; I i5 I 5 I 4.o.!5A ____ .1 

",:, 
'~1 

'j 

Not •. Preferred part types are shaded. 
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PART NUMBER 

NPN PNP 

2N5067 2N4901 

2N4913 2N4904 

2N5068 2N4902 

2N4914 2N4905 

2N5069 2N4903 

2N4915 2N4906 

2N5758 2N6226 

2N5759 2N6227 

2N5760 2N6228 

2N5873 2N5871 

2N5874 2N5872 

2N6055 2N6053 

MJ1000 MJ900 

2N6056 2N6054 

MJ100l MJ901 

2N4907 

2N3713 2N3789 

.2N3715 2N3791 

MJ2B40 MJ2940 

2N4908 

2N5877 2N5875 

2N3714 2N3790 

2N3716 2N3792 

2N4909 

2N5878 2N5876 

MJ2B41 MJ2941 

2N5632 2N6229 

2N5633 2N6230 

2N5634 2N6231 

2N6569 2N6594 

MJ2801 MJ2901 

2N3055 MJ2955 

2N5881 2N5879 

80351 80350 

2N5882 2N5880 

- IC VCEO 

(A) (V) 

5 40 

5 40 

5 60 

5 60 

5 80 

5 80 

6 100 

6 120 

6 140 

7 60 

7 80 

8 60 

8 60 

8 80 

8 80 

10 40 

10 60 

10 60 

10 60 

10 60 

10 60 

10 80 

10 80 

10 80 

10 80 

10 80 

10 100 

10 120 

10 140 

12 40 

15 40 

15 60 

15 60 

15 80 

15 80 
-

hFE 

MIN MAX IC(A) 

20 80 1 

25 100 2.5 

20 80 1 

25 100 2.5 

20 80 1 

25 100 2.5 

25 100 3 

20 80 3 

15 60 3 

20 100 2.5 

20 100 2.5 

750 18,000 4 

1000 3 

750 18,000 4 

1000 3 

20 80 4 

25 90 1 

50 150 1 

20 100 3 

20 80 '4 

20 100 4 

25 90 1 

50 150 1 

20 80 4 

20 100 4 

20 100 4 

25 100 5 

20 80 5 

15 60 5 

15 200 4 

15 60 8 

20 70 4 

20 100 6 

20 100 6 

20 100 6 

TO-3 Power Transistor Reference Guide 

@ MAX VCE(SATI Po , fT PROCESS 

VCE(V) (VI @ IC(A) '(WI (MHz) (NPN/PNP) 

2 0.4 1 87.5 4 4A/5A 

2 1 2.5 87.5 4 4A/SA 

2 0.4 1 87.5 4 4A/5A 

2 1 2.5 87.5 4 4A/5A 

2 0.4 1 87.5 4 4A/5A 

2 ,1 2.5 '87.5 4 4A/5A 

2 1 3 150 1 48/58 

2 1 3 150 1 48/58 

2 1 3 150 1 48/58 

4 1 4 115 4 4A/5A 

4 1 4 115 4 4A/5A 

3 2 4 100 4 4K/5K 

3 2 3 90 4 4K/5K 

3 2 4 100 4 4K/5K 

3 2 3 90 4 4K/5K 

4 0.75 4 150 4 58 

2 1 5 150 4 48/58 

2 0.8 5 150 4 48/58 

2 150 2 48/58 

4 0.75 4 150 4 58 

4 1 5 150 4 48/58 

2 1 5 150 4 48/58 

2 0.8 5 150 4 48/58 

4 0.75 4 150 4 58 

4 1 5 150 4 . 48/58 

2 150 2 48/58 

2 1 7.5 150 1 4C/5C 

2 1 7.5 150 1 4C/5C 

2 1 7.5 150 1 4C/5C 

3 100 4 4A/5A 

4 1.5 8 115 1 4A/5A 

4 1.1 4 115 2,5 4A/5A 

4 1 7 160 4 4C/5C 

2.5 2 6 160 4 4C/5C 

4 1 7 160 4 4C/5C 





NPN Transistors 

~ SATURATED SWITCHES 

VCES' 
VCEO VEBO 

ICES' 
VCE(sat) VBE(sat) 

Ic 
Cob fT Case VCBO ICBO @ VCB hFE IC VCE (mA) Ic 

t(off) Test Process Type No. 
Style (V) 

(V) (V) 
Min Max @ (mA) III (V) (V) III (V) @ IC (pF) (MHz) @(mA) (ns) 

Min Min 
(nAJ (V) Condition No. 

Min Max Max Min Max lIa=;o) Max Min Max Max 

2N706 TO·18 25 15 5 500 15 20 10 1 O.S 0.7 0.9 10 6 200 10 75 2 21 

2N706J TO·52 25 15 5 100 15 30 120 10 1 0.5 0.7 0.9 10 6 200 700 10 75 2 21 
20 1 1 
10 I 1 

2N708 TO·52 40 15 5 25 20 30 120 10 1 0.4 0.72 0.8 10 6 300 10 22 
IS 0.5 I 

2N743 TO'52 12 lilA 20 10 100 1 0.65 0.85 10 5 300 10 24 1 21 
20 60 10 0.35 
10 1 0.25 1.5 100 

2N744 TO·52 20 12 5 lj.1A 20 20 100 1 0.65 0.85 10 5 280 10 24 1 21 
40 '120 10 0.35 
20 1 0.25 1.5 '100 

2N753 TO·52 25 15 5 500 15 40 120 10 1 0.6 0.7 0.9 ·10 .5 200 10 75 2 21 

2N834 TO·52 40 5 500 20 25 10 1 0.25 0.9 10 4 350 10 30 2 21 

2N2369 TO'52 40 15 4.5 400 20 20 100 2 0.25 0.7 0.85 10 4 500 10 18 1 21 

'" 40 120 10 1 

2N2369A TO-52 40 15 4.5 30 20 20 100 1 0.20 0.7 0.85 10 4 500 10 18 1 21 
30 30 0.4 0.25 1.5 30 
40 120 10 1 
40 10 0.35 0.5 1.6 100 

2N2369A TO-1S 40 15 4.5 400' 20 20 120 100 I 0.2 0.7 0.85 10 4 500 10 18 l 21 
J, JTX. JTXV 30 120 30 0.4 0.25 1.5 30 

40 120 10 1 
40 120 10 0.35 0.5 1.6 100 

2N3009 TO-52 40 15 4 SOD' 20 15 300 1 0_18 0.75 0.95 30 5 350 30 25 3 22 
25 100 0.5 0.28 1.2 100 
30 120 30 0.4 0.5 1.7 300 

2N3011 TO-52 30 12 5 400' 20 12 100 1 0.2 0.72 0.85 10 4 400 20 20 4 21 
25 30 0.4 0.25 1.5 30 
30 120 10 0.35 0.5 1.6 100 

2N3013 TO-52 40 15 5 300' 20 15 300 1 0_18 0.75 0.95 30 5 350 30 25 3 22 
25 100 0.5 0.28 1.2 100 
30 120 30 0.4 0.5 1.7 300 

2N3015 TO-3il 60 30 5 200 30 10 300 0.7 0.4 1.2 150 8 250 50 60 5&6 25 
30 120 150 10 1.0 1.6 500 

2N3252 TO-39 60 30 5 SOD 40 25 lA 5 0.3 1.0 150 12 200 50 70 7 25 
30 90 500 1 0.5 0.7 1.3 500 
30 150 1 1.0 1.8 lA 

----_. -- -- -



~ SATURATED SWITCHES (Continued) 

VCES· 
VCEO VEBO 

ICES· 
VCE(.at) VBEI.atl 

IC 
Cob fT Case VCBO ICBO @ VCB hFE 'Ic VCE ImA) Ic 

tloff) Test Process Type No. IV) IV) Min Max @ ImA) & IV) . IV) & IV) @ IC IpF) (MHz) 
@ ImA) In.) Style IV) 

Min Min 
InA) IV) Condition No. 

Min Max 
Max Min Max IIB=1O) Max Min Max Max 

2N3253 TO·39 75 40 5 500 60 20 750 5 0.35 1.0 150 12 175 50 70 7 25 
25 75 375 1 0.6 0.7 1.3 500 
25 150 1 1.2 1.8 lA 

2N3444 TO·39 80 50 5 500 60 15 lA 5 0.35 1.0 150 12 150 50 70 7 25 
20 60 500 1 0.6 1.3 500 
20 150 1 1.2 1.8 lA 

2N3605 TO·92 14 500 18 30 10 1 0.25 0.85 10 6 300 10 45 2 21 
174) 

2N3606 TO·92 14 500 18 30 10 1 0.25 0.85 10 6 300 10 60 2 21 
174) 

2N3607 TO-92 14 500 18 30 10 1 0.25 0.85 10 6 300 10 70 2 21 
(74) 

2N3646 Same as PN3646, see page '-6 for explanation 

2N3724 TO-39 50 30 6 1.71'A 40 30 lA 5 0.32 1.1 300 300 50 60 7 25 
25 800 2 500 12 

w 35 500 1 0.42 0.9 1.2 
40 300 1 0.65 1.5 800 
60 150 100 1 
30 10 .1 0.75 1.7 lA 

2N3724A TO-39 50 30 6 500 40 25 1.5A 5 0.32 1.1 300 12 300 50 50 8 25 
30 lA 5 500 
30 800 2 0.42 1.2 
35 500 1 
40 300 1 0.65 1.3 800 60 7 
60 150 100 1 
30 10 1 0.75 1.4 lA 

2N3725 TO-39 80 50 6 1.71'A 60 25 lA 5 0.4 1.1 300 10 300 50 60 7 25 
20 800 2 0.52 0.9 1.2 500 
35 500 1 
40 300 1 0.8 1.5 800 
60 150 100 1 lA 
30 10 1 0.95 1.7 

TEST CONOITIONS: 

(11 Vee = 3V, Ie = lOrnA, IBI ;, 3mA, IB2 = 1.5mA. (2) Vee = 3V, Ie = lOrnA, IBI = 3mA, IB2 = lmA. (3) Vee = 10V, Ie = 300m A, IBI = IB2 = 30mA. (4) Vee = 2V,Ie = 30mA, IBI = IB2 = 3mA. 

(5) Vee = 25V, Ie = 300mA, IBI = IB2' = 30mA, (6) Vee = 25V, Ie = 500mA,IB1 = IB2 = 50mA. (7) Vee = 30V, Ie = 500mA, IBI = IB2 = SOmA. (8) Vee = 30V, Ie = lA, IB1. = IB2 = 100mA. 

(9) Vee = 3V, Ie = 10mA,IB1 = IB2 = lmA.(10) Vee = 10,7V,Ie = lA,IBl = IB2 = 100mA. (11) Vee = 3V,Ie = 10mA,IB 1 = IB2 = 3mA. (12) Vee = 3it, Ie = 10mA,IB 1 = IB2 = 3.3mA. 

---- -- .- - --_.-
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NPN Transistors 

~ SATURATED SWITCHES (Continued) 

VCES' 
VCEO VESO 

ICES' 
VCE(sat) VSE(sat) 

Ie 
Cob IT Case VCSO ICSO @ Vcs hFE Ie VCE (rnA) IC 

t(off) Test Process Type No. 
Style (V) 

(VI (V) 
Min Max @ (rnA) & (VI (VI & (V) @ IC (pF) (MHz) 

@ (rnA) (nsl (nA) (V) Condition No. 
Min 

Min Min 
Max Max Min Max (/S=IO) Max Min Max Max 

2N3725A TO·39 80 50 6 500 60 20 1.5A 5 0.4 1.1 300 10 50 50 8 25 
25 1A 5 
25 800 2 

0.52 1.2 500 

35 500 1 0.8 1.3 800 
40 300 1 
60 150 100 1 0.9 1.4 1A 60 7 
30 10 1 

2N4013 TO·1S 50 30 6 1.7 llA 40 30 1A 5 0.25 0.76 10 12 300 50 60 7 25 
25 SOO 2 0.2 0.86 100 
35 500 1 0.32 1.1 300 
40 300 1 0.42 0.9 1.2 500 
60 150 100 1 0.65 1.5 800 
30 10 1 0.75 1.7 1A 

2N4014 TO-18 SO 50 6 1.7 llA 60 25 1A 5 0.25 0.76 10 10 300 50 60 7 25 
20 SOO 2 0.26 0.S6 100 
35 500 1 0.4 1.1 300 
40 300 1 0.25 0.9 1.2 500 

.;,. 60 150 100 1 O.S 1.5 800 
30 10 1 0.9 1.7 1A 

2N4047 TO-39 80 50 6 1.711A 60 15 lA 5 0.4 1.1 300 10 250 50 60 7 25 
15 800 2 
20 500 1 0.52 0.9 1.2 500 
30 300 1 0.8 1.5 800 
40 150 100 1 
20 10 1 0.95 1.7 lA 

2N4274 TO-92 Same as PN4274, see page 1-6 for explanation 21 
(72) 

2N4275 TO-92 Same as PN4275. see page 1-6 for explanation 21 
(72) 

2N4294 TO-92 30 12 4.5 400 20 20 100 2 0.25 0.6 0.9 10 5 400 10 20 1 21 
(74) 30 120 10 1 

2N4295 TO-92 40 15 5 100 20 20 100 2 0.25 0.6 0.9 10 4 500 10 15 1 21 
(74) 40 120. 10 1 

2N5030 TO-92 30 12 4 250 20 30 10 1 0.25 0.72 0.S7 10 4 400 10 30 9 21 
(74) 

2N5134 TO-92 Same as PN5134, see page '-6 for explanation 
(72) 

2N51S9 TO-39 60 35 5 500 30 15 lA 1 1.0 1.5 lA 12 250 50 70 10 25 
35 500 1 
30 100 1 

-- --_._------



~ SATURATED SWITCHES (Continued) 

VCES' 
VCEO VEao 

ICES' 
VCE(sat) VaE(satl 

IC 
Cob IT t(offl Case Vcao Icao VC8 hFE IC VCE (rnA) IC Test Process Type No. 

Style (V) 
(V) (V) 

(nA) @ (V) Min Max @ (rnA) & (V) (V) & (V) @ IC (pF) (MHz) 
@ (rnA) (ns) 

Condition No. 
Min 

Min Min 
Max Max Min Max lIa=1o) Max Min Max Max 

2N5224 TO.g2 25 12 5 500 15 15 100 1 0.35 0.9 10 4 250 10 60 11 21 
(72) 40 100 10 1 

2N5769 TO.g2 40 15 4.5 400 20 20 100 1 0.2 0.7 0.85 10 4 500 10 18 1 21 
(72) 30 30 0.4 0.25 1.5 30 

40 120 10 0.35 0.5 1.6 100 

2N5772 TO·92 40 15 5 500 20 15 300 1 0.2 0.75 0.95 30 5 350 30 28 3 21 
(72) 25 100 0.5 0.28 1.2 100 

30 120 30 0.4 0.5 1.7 300 

DH3724CD Ceramic 50' 36 60 1.71lA 40 30 lA 5 0.75 1.7 500 12 300 50 60 7 25 
DIP (40) 35 500 1 

60 150 100 1 0.45 1.2 lA 

DH3724CN Molded Electrical, same as DH3724CD 25 
DIP (39) 

DH3725CD Ceramic 80' 50 6 1.71lA 60 25 lA 5 0.95 1.7 500 10 250 50 60 7 25 
DIP (401 35 500 1 

60 150 100 1 0.52 1.2 lA 
u. DH3725CN Molded Electrical, same as DH3725CD 25 

DIP (39) 

EN2369A TO·92 Same as PN2369A, see page 1-6 for explanation 21 
(72) 

MPS706 TO'92 15 .15 3 500 15 20 10 1 0.6 0.9 10 6 200 10 75 11 21 
!72) 

MPS834 TO'92 40 5 500 20 25 10 1 0.25 0.9 10 4 350 10 30 2 21 
(72) 0.4 50 

MPS2369 TO'92 40' 15 4.5 400 20 20 100 2 0.25 0.7 0.85 10 4 500 10 18 7 21 
(72) 40 120 10 1 

MPS2713 TO-92 18 15 5 500 18 30 90 2 4_5 0.3 1.3 50 21 
(72) 

MPS2714 TO-92 18 15 5 500 18 75 225 2 4.5 0_3 0.6 1.3 50 21 
(72) 

MPS3646 TO·92 Same as I'N3646, see page Hi lor explanation 
(72) 

PN2369 TO·92 40' 15 4.5 400 20 20 100 2 0.25 0.7 0.85 10 4 500 10 18 1 21 
(72) 40 120 10 1 

TEST CONDITIONS: 

(1) Vee = 3V, Ie = lOrnA, la
' 

= 3mA, la2 = I.SmA. (2) Vee = 3V, Ie = lOrnA, la' = 3mA, la2 = lmA_ (3) Vee = 10V, Ie = 300mA, la 1 = la2 = 30mA. (4) Vee = 2V, Ie = 30mA, la 1 = 182 = 3mA. 

(5) Vee =.2SV, Ie = 300mA, la
' 

;" la2 = 30mA: (6) Vee = 2SV, Ie = 500mA,la ' = la2 = SOmA. (7) Vee = 30V, Ie = SOOmA, la' = 182 = SOmA. (8) Vee = 30V, Ie = lA, 18' = 182 = 100mA. 

(9) Vee = 3V, Ie = 10mA,la' = la2 = lmA. (10) Vee = 10.7V,le = lA,la' = 182 = 100mA.lltl Vee = 3V,Ie = 10mA,Ia 1 = la2.= 3mA. (12) Vee = 3V, Ie = 10mA,Ia 1 = la2 = 3.3mA . 

-- . - -
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NPN Transistors 

~ SATURATED SWITCHES (Continued) 

VCES' 
VCEO VEBO 

~ ICES' 
VCElsatl VBElsatl 

IC 
Cob fT Case VCBO ICBO VCB hFE IC VCE ImA) Ic 

tloff) Test Process Type No. IV) IV) InA) @ (V) Min Max @ (rnA) & (V) (V) & (V) @ IC (pF) IMHz) @(mA) (ns) 
Style (V)· 

Min Min Max Min Max liB =10) Max Min Max Max 
Condition No. 

Min Max 

PN2369A TO-92 40' 15 4.5 30 ~O 20 100 1 0.2 0.7 0.85 10 4 500 10 18 1 21 
(72) 30 30 0.4 0.2 1.15 30 

40 120 10 1 
40 10 0.35 0.5 1.6 100 

PN3646 TO-92 40' 15 5 500' 20 15 300 1 0.2 0.75 0.95 30 5 350 30 28 3 22 
(72) 20 100 0.5 0.28 1.2 100 

30 120 30 0.4 0.5 1.7 300 

PN4274 TO-92 30' ~12 4.5 500 20 18 100 ~ 1 0.2 0.7 0.85 10 4 400 10 12 12 21 
(72) 30 30 0.4 0.25 1.15 30 

35 120 10 1 0.5 1.6 100 

PN4275 TO-92 40' 15 4.5 500 20 18 100 1 0.2 0.72 0.85 10 4 400 10 ~ 12~ 12 21 
(72) 30 30 . 0.4 0.25 1.15 30 

35 120 10 1 '0.5 1.6 100 

PN5134 TO-92 '20' 10 3.5 100 15 15 30 0.4 0.25 0.7 0.9 10 4 250 10 . 18 12 21 
(72) 20 150 10 1 

Ol TEST CONDITIONS: 

II) Vee = 3V,Ie =~'10mA,IBl = 3mA,Ia2 = 1'.5mA. 121 Vee = 3V, 'e= 10mA, la1 = 3mA, IB2 = lmA. (31 Vee = 10V,le=300mA,IB1 =IB2 =30mA. (4)Ve~=2V,le=30mA,lsl = IS2=3mA. 

(5) Vee = 25V, Ie =. 300mA, lSI = Is2 ,,; 30mA. (61 Vee = 25V, Ie =500mA, IBI = IS2 = 50mA. (7) Vee = 30V, Ie = 500mA, la 1 = la2 = SOmA. (8) Vee = 30V, Ie = lA, 'a1 = la2 = 100mA. 

(9) Vee = 3V,Ie = 10mA; IBl = la2 = lmA. (101 Vee = 10.7V,le = lA, la1 = la2 = l00mA. 1111 Vee = 3V, Ie = lOrnA, 'a1 = la2 = 3mA. (121 Vee = 3V, Ie = 10mA,Ia1 = la2 = 3.3mA. 

~ RF AMPS AND OSCILLATORS 

VCES' 
VCEO VEao leBO VCB VCElSAT) VBEISATI CoIICr. fT NF Fr.q Type Case VCBO hFE @ IC & VCE IC 'IC Process 

No. Styl. (V) 
(VI (VI (nA) @(VI Min Max (rnA) (VI 

(V) & (VI @(mAI (pF) (MHz} @(mA) (dB)@(MHz) No. 
Min Min Max Max Min Max Min Max Min Max Max 

Min 

2N917 TO-72 , 30 15 3 .1 15~ 20 3 1 0.5 0.87 3 3 500 4 6 60 43 

2N918 TO-72 30 15 3 10 15 20 3 1 0.4 1.0 10 3 600 4 6 60 43 

2N918 TO-72 30 15 3 10 15 20 10 10 0.4 1.0 10 1.7 600 4 6 60 43 
J, JTX, JTXV 20 200 3 1 

10 500l'A 10 

2N2857 TO-72 30 15 2.5 10 15 30 150 3 1 1 1000 1900 5 4.5 450 42 

2N2857 TO-72 30 15 3 10 15 30 150 3 1 0.4 1.0 10 1 1000 1900 5 4.5 450 42 
J,JTX,JTXV 

2N3478 TO-72 30 15 2 20 1 25 150 2' 8 1 750 1600 5 4.5 200 42 



~ RF AMPS AND OSCILLATORS (Continued) I 
VCES' 

VCEO VEBO ICBO VCB VCE(SATI VBE(SATI Cob/C,. fT NF F,oq Typ. Case VCBO hFE @ IC & VCE IC IC Process 
No. Styl. (VI 

(VI (VI (nAI @(VI Min Max (mAl (VI (VI & (VI @(mAI (pFI (MHzl @ (mAl (dBI@(MHzl No. 

Min 
Min Min Max Max Min Max Min Max Min Max Max 

2N3563 TO-92 Same as PN3563. see page 1-10 for explanation 43 
(721 

2N3564 TO-92 Same as PN3564. see page 1-10 for explanation 43 
(721 

2N3600 TO-72 30 15 3 10 15 20 lSO 3 1 1 850 1500 5 4.5 200 42 

2N3662 TO-92 18 12 3 500 15 20 8 10 O.B 1.7 700 2100 5 6.5 60 43 
(741 

2N3663 TO-92 30 12 3 500 15 20 8 10 0.8 1.7 700 2100 5 6.5 60 43 
(741 

2N3825 TO-92 30 15 4 100 15 20 2 10 0.25 2 3_5 200 800 2 5.5 1 43 
(741 

2N3932 TO-72 30 20 2.5 10 15 40 150 2 8 0.55 750 1600 2 4.5 200 42 

2N3933 TO·72 40 30 2_5 10 15 60 200 2 8 0.55 750 1600 2 4 200 42 

2N4134 TO-72 30 30 3 50 10 25 200 4 5 0_5 350 800 4 2.5 60 44 

2N4135 TO-72 30 30 3 50 10 25 200 4 5 0_5 425 800 4 5 450 44 
..:... 2N4252 TO-72 30 18 4 SO 15 50 2 10 0.45 600 1400 2 42 

2N4259 TO-72 40 30 2_5 10 15 60 2SO 2 8 0.55 750 1600 2 5 450 42 

2N4292 TO-92 30 15 3 SOO 15 20 3 1 0.6 10 3.5 600 4 6 60 43 
(741 

2N4293 TO-92 30 15 3 500 15 20 3 1 0_6 10 3.5 600 4 6 60 43 
(741 

2N5130 TO-92 Seme as PN5130, see page 1-10 for explanation 43 
(721 

2N5179 TO-72 20 12 2.5 20 15 25 250 3 1 0_4 1.0 10 1 900 2000 5 4.5 200 42 
2N5180 TO-72 30 15 2 500 8 20 200 2 8 1 650 1700 2 42 

2N5222 TO-92 20 15 2 100 10 20 1500 4 10 1.0 1.2 10 1_3 450 4 49 
(711 

2N5770 TO-92 30 15 4.5 10 15 50 200 8 10 0.4 1.0 10 0_7 1.1 90 1800 8 6 60 43 
(721 20 3 1 

40235 TO-72 35 3 lilA 35 40 170 1 6 0.65 42 
20 1 

40236 TO-72 35 3 lilA 35 40 275 1 6 0_65 42 
20 1 

40237 TO-72 35 3 lilA 35 27 275 1 6 - 0.8 42 
20 1 
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NPN Transistors 

~ 
i 

RF AMPS AND OSCILLATORS (Continued) 

VCES' 
VCEO VEBO ICBO VCB VCE(SATI VSE(SAT) Cob/Cre IT NF Freq Type Case VCBO hFE @ IC & VCE IC IC Process 

No. Style (V) 
(V) (V) (nA) @(V) Min Max (rnA) (V) (V) & (V) @(mA) (pF) (MHz) @ (mA) (dB}@(MHz) No. 
Min Min Max Max Min Max Min Max Min Max Max Min 

40238 TO-72 35 3 lilA 35 40 170 1 6 ·0.65 42 
20 1 

40239 TO-72 35 3 lilA 35 27 100 1 6 0.65 42 
20 1 

40240 TO-72 35 3 1 IlA 35 27 275 1 6 0.65 42 
20 1 

40242 TO·72 35 3 20 1 40 170 1 6 0.65 42 

40243 TO-72 35 3 20 1 40 170 1 6 0.65 42 

40244 TO-72 35 3 20 1 27 170 1 6 0.65 42 

40245 TO-72 35 3 20 1 70 170 1 6 0.8 42 

40246 TO-72 35 3 20 1 27 170 1 6 0.65 42 

EN918 TO·92 Same as 'PN918, see page 1-10 for explanation 43 
(72) 

MPSH07 TO-92 30 30 3 50 15 20 3 10 0.3 400 3 3.2 100 41 
(75) 

<'xl 
MPSH08 TO·92 30 30 3 50 15 20 3 10 0.3 500 3 3.5 200 41 

(75) 

MPSH10 TO·92 30 25 3 100 25 60 4 10 0.5 4 0.35 0.65 650 4 42 
(71) 

MPSHll TO·92 30 25 3 100 25 60 4 10 0.5 4 0.6 0.9 650 4 47 
(76) 

MPSH19 TO-92 30 25 3 100 15 45 4 10 0.65 300 4 47 
(76) 

MPSH20 TO-92 40 30 4 50 15 25 4 10 0.95 10 0.65 40.0 4 49 
(71) 

MPSH24 TO-92 40 30 4 50 15 30 8 10 0.36 400 8 47 
(47) 

MPSH30 TO·92 20 20 3 50 10 20 200 4 5 0.3 0.96 10 0.65 300 800 4 6 45 44 
(71) 

MPSH31 TO-92 20 20 3 50 10 20 200 4 5 0.3 0.96 10 0.65 300 800 4 6 45 44 
(71) 

MPSH32 TO-92 30 30 4 50 10 27 200 4 5 0.3 1.2 10 0.22 300 4 45 
(76) 

MPSH34 TO-92 45 45 4 50 30 15 20 2 0.5 20 0.32 500 15 47 
(76) 40 7 15 

MPSH37 TO·92 40 5 500 35 25 5 10 0.5 10 0.7 300 5 49 
(71) 



~ RF AMPS AND OSCILLATORS (Continued) , 

VCES' 
VCEO VEBO ICBO -VCB hFE @ "IC & VCE 

VCE(SATI VBE(SATI Cob/Cre fT NF Freq Tvpe Ca .. VCBO Ie Ie Process 
No. Style (VI 

(VI (VI (nAI @(V) Min Ma. (mA) (V) 
(V) & (V) @(mA) (pF) (MHz) @ (mA) (dB)@(MHz) No. 

Min 
Min Min Ma. Ma. Min Max Min Ma. Min Ma. Ma. 

MPS3563 TO-92 Same as PN3563. see page 1-10 for explanation 43 
(72) 

MPS6507 TO-92 30' 20 5 15 25 2 10 2.5 700 10 43 
(721 

MPS6511 TO-92 30' 20 50 15 25 10 10 2.5 43 
(72) 

MPS6539 TO·92 20 20 50 15 20 4 10 0.7 500 4 4.5 100 42 
(711 

MPS6540 TO-92 30 30 4 100 25 25 2 10 0.5 10 .0.65 350 2 49 
(711 

MPS6541 TO-92 30' 20 4 50 15 25 4 10 1.7 600 1500 4. 43 
(72). 

MPS6542 TO-92 30' 20 50 15 25 2 10 1.5 700 10 47 
(761 

MPS6543 TO·92 35 20 3 100 25 25 4 10 0.35 0.95 10 1 750 4 47 

'" 
(76) 

MPS6544 TO·92 60 45 4 500 35 20 30 10 0.5 30 0.65 49 
(711 

MPS6546 TO-92 35 25 3 100 25 20 2 10 0.35 10 0.45 600 2 47 
(76) 

MPS6547 TO-92 35 25 3 100 25 20 2 5 0.35 10 0.35 600 2 47 
mil 

MPS654B TO-92 30 25 3 100 25 25 4 10 0.5 0.95 4 0.7 650 4 42 
(71) 

MPS6567 TO-92 40 5 500 35 25 10 5 0.5 10 0.7 49 
(71) 

MPS656BA TO-92 20 20 3 50 10 20 200 4 5 0.3 0.96 10 0.65 375 BOO 4 3.3 200 44 
(71) 

MPS6569 TO-92 20 20 3 50 10 20 200 4 5 3 0.96 10 0.25 0.5 300 800 4 6 45 44 
(711 

MPS6570 TO-92 20 20 3 50 10 20 200 4 5 3 0.96 10 0.25 0.5 300 800 4 6 45 44 
(711 

MRF501 TO-72 25 15 3.5 50 1 30 250 1 6 600 5 42 

MRF502 TO·72 35 15 3.5 20 1 40 170 1 6 800 5 42 

NSC460 TO-92 30 30 5 500 18 35 200 2 12 1.1 10 3.5 6.5 1 46 
(741 

NSC461 TO-92 30 30 5 500 18 35 200 2 12 1.1 10 3.5 46 
(741 

-- --- -- ---- ------
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NPN Transistors 

~ RF AMPS AND OSCILLATORS (Continued) 
-] 

I 
VCES* 

vCEO vEBO ICBO VCB VCE(SAT) VBEISATl cob/ere fT NF Fro,! I p Type Cess VCBO hFE IC VCE IC @ IC 
No: Style (V) IVI (V) (nA) @(V) Min Max @ (rnA) 8, IV) IV) 8, IV) @lmA) IpF) (MHzl 

(mA) (dEll@(MH«) 

Min 
Min Min Max Mn:: Min Max Min fv1ax Min t,,'aK Max I 

PE3100 TO-92 30' 30 3 2QO 30 30 225 5 10 0.8 500 5 47 
176) -

30 0.6 PE5025 TO·92 30 3 50 30 20 100 10 10 20 0.6 1 300 700 10 

I 
46 

(72) 

PE5029 TO-92 30 30 3 200 30 30 225 5 10 0.4 500 5 6 45 47 
(76) 

I 

PE5030B TO-92 45 40 4.5 100 30 45 150 7 15 3 20 0.25 0.4 600 7 47 
176) 0.92 10 

PE5031 TO·92 40 30 4 100 30 30 180 5 10 1 10 0.4 500 5 4.5 200 47 
(76) -

PN918 TO-92 30 15 3 10 15 20 3 1 0.4 1.0 10 1.7 600 4 6 60 43 
(72) 

PN3563 TO-92 30 15 2 50 15 20 200 8 10 1.7 600 1500 8 43 
(72) 

PN3564 TO-92 30 15 4 50 15 20 500 15 10 0.3 0.97 20 3.5 400 1200 15 43 

.:. (72) 

o PN5130 TO·92 30 12 1 50 10 15 250 8 10 0.6 1.0 10 1.7 450 8 43 
(72) 

PN5179 TO·92 20 15 2.5 2 15 25 250 3 1 0.4 1.0 10 1.0 900 2000 5 4.5 200 42 
171} 

SE5020 TO-72 20 20 3 50 10 20 200 4 5 3.0 0.96 10 0.25 0.5 375 800 4 3.3 200 44 

SE5021 TO-72 20 20 3 50 10 20 200 ;) 5 3.0 0.96 10 0.25 0.5 375 800 4 4 200 44 

SE5022 TO·72 20 20 3 50 10 20 200 4 5 3.0 0.96 10 0.25 0.5 300 800 4 44 

SE5023 TO-72 20 20 3 50 10 20 200 4 5 3.0 0.96 10 0.25 0.5 300 800 4 6 45 44 

SE5024 TO-72 20 20 3 50 10 20 200 4 5 3.0 0.96 '10 0.25 0.5 300 800 4 6 45 44 

SE5050 TO-72 20 20 3 50 10 20 200 4 5 3.0 0.96 10 0.25 0.5 300 4 4 100 44 

SE5DSI TO-72 20 20 3 50 10 20 200 4 5 3.0 0.96 10 0.25 0.5 300 4 44 

SE5052 TO-72 20 20 3 50 10 3.0 10 375 4 4 200 44 

SE5055 TO·72 20 20 3 50 20 20 220 2 10 2.15 10 0.22 300 2 5 45 44 

TIS86 1"0-92 30 30 100 15 40 200 4 10 0.5 15 0.45 500 4 5 200 47 
(78) 

TIS87 TO-92 45 45 100 15 30 150 12 12 0.5 15 0.45 500 12 47 
(7S) 

J ~~----



~ LOW LEVEL AMPS 

Type Case VCBO VCEO VEBO' ICBO VCB hFE @ IC & VCE 
VCE{SATI VBE{SATI IC Cob fT NF 

Process {VI {\II {VI {VI {pFI IC {dBI @ Freq 
No. Styl. {nAI @ {VI Min Max {mAl {VI & . {VI @{mAI {MHz 1M, @ {mAl M {kHzl No. 

Min Min Min Max Max Man Max Max Max on ax 

2N760 TO·18 45 45 8 200 30 76 300 1 5 1.0 0.6 1.1 10 8 50 1.a 07 
{1 kHz! 

2N760A TO·18 60 60 8 100 30 76 333 1 5 1.0 1.1 10 8 50 1.0 07 
40 {1 kHzl 10"A 5 

2N929 TOo18 45 45 5 10 45 350 10 5 1.0 0.6 1.0 10 8 30 0.5 4 15.7 07 
60 500 "A 5 
40 120 10"A 5 

2N929 TOo18 60 45 6 10 45 350 10 5 1.0 0.6 1.0 10 8 45 180 0.5 5 100 Hz 07 
J,JTX 60 500 "A 5 3 1 

40 120 10"A 5 3 10 

2N929A TOo18 60 45 6 2 45 350 10 5 0.5 0.7 0.9 10 6 45 0.5 4 10 07 
60 500 "A 5 
40 120 10"A 5 
25 l"A 5 

2N930 TOo18 45 45 5 10 45 ' 600 10 5 1.0 0.6 1.0 10 8 30 0.5 3 15.7 07 
150 500 "A 5 
100 300 10"A 5 

.:. 
2N930 TO·1S 60 45 6 10 45 600 10 5 1.0 0.6 1.0 10 8 45 180 0.5 5 100 Hz 07 
J,JTX 150 500 "A 5 3 1 

100 300 10"A 5 3 10 

2N930A TOolS 60 45 6 2 45 600 10 5 0.5 0.7 0.9 10 6 45 0.5 3 10 07 
150 500 "A 5 
100 300 10"A 5 
60 l"A 5 

2N981 TOo18 80 80 8 1 - 30 36 '100 1 5 3.0 10 5 50 1.0 07 
{1 kHzl 

2N2484 TOolS 60 60 6 10 45 250 1 5 0.35 1 10 15 0.05 10 20Hz 07 
200 500 "A 5 3 200 Hz 
175 100 "A 5 2 2 
100 500 10"A 5 3 15.7 
30 l"A 5 

2N2484 TOo18 60 60 6 10 45 250 1 5 0.3 1 5 60 210 0.5 7.5 100 Hz 07 
J,JTX,JTXV 250 500 "A 5 3 1 

225 100"A 5 2 10 
200 500 10"A 5 3 15.7 
45 l"A 5 

2N2509 TO·18 125 80 7 5 100 40 10 5 1.0 0.9 5 6 45 5 7 1 07 
25 10"A 5 

2N2510 TOo18 100 65 7 5 80 150 500 10 5 1.0 0.9 5 6 45 5 4 1 07 
75 10"A 5 
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NPN Transistors 

~ LOW LEVEL AMPS (Continued) 

Type Case VCBO VCEO VEBO ICBO 
@ VCB hFE @ IC VeE 

VCE(SAT) VBE(SAT) 
IC Cob IT ,IC NF 

Freq Process (V) (V) (V) (nA) & '(V) (V) & (V) @(mA) (pF) (MHz) , @ (mA) (dB) @ (kHz) No. Style (V) Min Max (mA) No. 
Min Min Min Max Max Min Max Max Max Min Max 

2N2511 TO·1S SO 50 7 5 60 240 750 10. 5 1.0 0,9 5 6 45 5 4 1 07 
120 10l'A 5 
SO 1 IlA 5 

2N2504 TO-46 60 45 6 2 45 600 10 5 0,5 0.7 0.9 10 6 45 0.5 3 10 07 
150 600 1 5 
150 500llA 5 
100 300 10llA 5 
60 1 JlA 5 

2N25S6 TO·18 60 45 6 2 45 600 10 5 0.5 0.7 0.9 10 7 45 0.5 3 1 07 
150 500llA 5 2 10 
120 360 10llA 5 
80 1 5 

2N3117 TO·18 60 60 6 10 45 400 1 5 0,35 1 4.5 60 0,5 4 20 Hz 07 
300 100llA 5 15 10 Hz 
250 500 10llA 5 
100 lilA 5 

2N3246 TO·1S 60 40 10 1 40 SOO 10 5 0.5 0.7 0.9 5 5 60 lS0 1 2 15 07 
.:.. 400 1 5 
N 350 500llA 5 

300 100MA 5 
,200 600 10JlA 5 
150 1 IlA 5 

2N3565 TO·92 Same as P'N3565, see page 1-14 for explanation 07 
(72) 

2N3707 TO·92 30 30 6 100 20 100 400 100llA 5 1.0 10 5 '15.7 07 
(74) 

2N3708 TO·92 30 30 6 100 20 45 660 1 5 1.0 10 
(74) 

2N3709 TO·92 30 100 20 45 165 1 5 1.0 10 07 
(74) 

2N3710 TO·92 30 30 6 100 20 90 330 1 5 1.0 10 07 
(74) 

2N3711 TO·92 30 30 6 100 20 180 660 1 5 1.0 10 07 
(74) 

2N3858A TO·92 60 60 6 500 18 60 120 10 1 4 90 250 2 07 
(74) 45 1 1 

2N3859A TO·92 60 60 6 500 18 100 200 10 1 4 90 250 2 07 
(74) 75 1 1 

2N3877 TO·92 70 70 4 500 70 20 250 2 4.5 0.5 0.9 10 07 
(74) 



~ LOW LEVEL AMPS (Continued) 

VCBO VCEO VEBO ICBO VCB VCE{SATI VBE{SAT) Cob fT NF 
Process Type Case hFE @ IC & VCE IC IC (dB) @ Freq (V) (V) (V) InA) @ (V) (V) & (V) @(mA) (pF) (MHZ)M' @ (rnA) No. Style Min Max (rnA) (V) M (kHz) No. 

Min Min Min Max Max Min Max Max Max on ax 

2N3877A TO-92 85 85 4 500 70 20 250 2 4.5 0.5 0.9 10 07 
(74) 

2N3900 TO·92 18 18 5 100 18 250 500 2 4.5 12 07 
(74) 

2N3900A TO-92 18 18 5 100 18 250 500 2 4.5 12 5 15.7 07 
(74) 

2N3901 TO-92 18 18 5 100 '15 350 700 2 4.5 5 15.7 07 
(74) 

2N4286 TO-92 30 25 6 50 25 150 600 1 5 0.35 0.8 1 6 40 1 07 
(74) 100 100llA 5 

2N4287 TO-92 45 45 7 10 30 150 600 1 5 0.35 0.8. 1 6 40 1 5 15.7 07 
(74) 100 100llA 5 

2N4384 TO-18 40 30 5 10 30 150 10 5 0.2 0.65 0.8 10 8 30 120 0.5 2 15.7 07 
120 1 5 
100 500 10llA 5 
60 lilA 5 

.:. 2N4386 TO-18 40 30 5 10 30 120 10 5 0.2 0.65 0.8 10 8 30 120 0.5 3 15.7 07 
100 1 5 

Co) 

40 500 10llA 5 

2N4409 TO-92 80 50 5 10 60 60 400 10 1 0.2 0.8 1 12 60 300 10 07 
(72) 60 1 1 

2N441 0 TO-92 120 80 5 10 100 60. 400 10 1 0.2 0.8 1 12 60 300 10 07 
(72) 60 1 .1 

2N4966 TO-92 Same as 2N5209. see page 1-14 for explanation 07 
(72) 

2N4967 TO-92 Same as 2N5210, se. page 1-14 for explanation 01 
(72) 

2N4968 TO-92 Same as 2N5209, see page 1-14 for explanation 07 
(72) 

2N5088 TO-92 35 30 50 20 300 10 5 0.5 10 4 3 15.7 07 
(72) 350 1 5 

300 900 100llA 5 

2N5089 TO-92 30 25 50 15 400 10 5 0.5 10 4 2 15.7 07 
(72) 450 1 -5 

400 1200 100llA 5 

2N5133 TO-92 07 
(72) 
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NPN Transistors 

~ LOW LEVEL AMPS (Continued) 

Type Case VCBO VCEO VEBO ICBO 
@ VCB hFE @ IC & VCE 

VCE(SAT) VBE(SAT) Cob fT NF 
Process IC IC (dB) @ Freq (V) (VI (V) (nAI (V) & (V) @(mA) (pF) (MHZ)M' @ (rnA) No. Style (V) Min Max (rnA) (V) M (kHz) No. 

Min Min Min Max Max Min 'Max Max Max 'n ax 

2N5209 TO·92 50 50 50 35 150 10 5 0.7 10 4 30 0.5 4 1 07 
(72) 150 1 5 

100 300 100 "A 5 

2N5210 TO·92 50 50 50 35 250 10 5 0.7 10 4 30 0.5 3 1 07 
(72) 250 1 5 

200 600 100 "A 5 

2N5232 TO·92 50 30 50 250 500 2 5 0.125 10 4 07 
(74) 

2N5232A TO-92 50 30 50 250 500 2 5 0.125 10 4 5 1 07 
,(74) 

EN930 TO·92 Same as PN93Q, see below for explanation 07 
(72) 

EN2484 TO·92 Same as PN2484, see below for explanation 07 
(72) 

MPSA09 TO·92 50 50 100 25 100 600 100"A 5 0.9 10 5 600 0.5 07 
(72) 

MPS3707 TO·92 30 100 20 100 400 100 "A 5 1.0 10 5 15.7 07 

.:. (72) ... MPS3708 TO·92 30 100 20 45 660 1 5 1.0 10 07 
(72) 

MPS3709 TO·92 30 100 20 45 165 1 5 1.0 10 07 
(72) 

MPS3710 TO-92 30 100 20 90 330 1 5 1.0 10 07 
(72) 

MPS3711 TO·92 30 100 20 180 660 1 5 1.0 10 07 
(72) 

MPS6571 TO·92 25 20 3 50 20 250 1000 100"A 5 0.5 10 4.5 50 0.5 07 
(72) 

PE4010 TO·92 30 25 6 200 5 200 1000 1 10 0.35 1 4 20 0.05 3 1 07 
(72) 60 1 

PN930 TO·92 45 45 5 10 45 -600 10 5 1.0 0.6 1.0 10 8 30 0.5 3 15.7 07 
(72) 150 500 "A 5 

100 300 10"A 5 

PN2484 TO·92 60 60 6 10 45 800 10 5 0.35 10 6 10 100 Hz 07 
(72) 250 1 5 

200 500 "A 5 
175 100"A 5 3 1 
100 500 10"A 5 2 10 
30 1 "A 5 

PN3565 TO·92 30 25 6 50 25 150 600 1 10 0.35 1 4 40 240 1 07 
(72) 

PN5133 TO·92 20 18 3 50 15 60 1000 1 5 0.4 1 5 40 240 1 07 
(72) 

----- --- - -- ----



~ GENERAL PURPOSE AMPS AND SWITCHES 

Type Case VCBO VCEO VEBO 'CBO V hFE @ IC & VCE 
VCE{SATI VBE{SATI 

@ Ic 
Cob IT toff NF 

Test Process IC 
No. Style 

{VI (VI (VI {nAI @ CB (VI & (VI (pFI {MHzl 
@ (mAl (nsl (dBI 

No. 
Min Min Min Max (VI Min Max' (mAl (VI 

Max Min Max 
(",AI 

Max Min Max Max Max 
Condition 

2N697 TO·5 60 45 5 1 ~A 30 40 120 150 10 1.5 1.3 150 35 50 50 20 

2N718 TO·18 60 30 5 l"A 30 40 120 150 10 1.5 1.3 150 35 50 15 20 

2N718A TO·1S 75 7 10 60 20 500 10 1.5 1.3 150 25 60 50 12 i 20 
40 120 150 10 
35 10 10 
20 100j.tA 10 

2N915 TO·1S 70 50 5 10 60 50 200 10 5 1.0 0.9 10 3.5 250 10 23 

2N916 TO·1S 45 25 5 10 30 50 200 10 1 0.5 0.9 10 6 300 10 23 

2N956 TO·1S 75 35 7 10 60 40 500 10 1.5 1.3 150 25 70 50 8 1 20 
100 300 150 10 
75 10 10 
3S 100j.tA 10 
20 10 "A 10 

2N1420 TO·S 60 30 5 lj.tA 30 100 300 150 10 1.5 1.3 150 35 50 50 20 

2N1566 TO·S 80 60 5 lJ'A 40 80 200 5 5 1.0 10 10 60 5 20 
(1 kHz) 

.:.. 2N1613 TO·5 75 35 7 10 60 20 500 10 1.5 1.3 150 25 60 50 12 1 20 
40 120 150 10 

U1 

35 10 10 
20 100J'A 10 

2N1711 TO·5 75 35 7 10 60 40 500 10 1.5 1.3 150 25 70 50 8 1 20 

100 300 150 10 
75 10 10. 
35 100 "A 10 
20 10ILA 10 

2N2218 TO·S 60 30 5 10 50 20 500 10 0.4 1.3 150 8 250 20 20 
20 150 1 
40 120 150 10 1.6 2.6 500 
35 10 10 
25 1 10 
20 100llA 10 

2N2218 TO·S 60 30 5 10 50 20 500 10 0.4 0.6 1.3 150 S 250 20 250 2 20 
J,JTX, JTXV 40 120 150 10 

35 10 10 1.6 2.6 500 
25 1 10 
20 100j.tA 10 

TEST CONDITIONS: 

(11 Ie = 300 ILA, VCE = 10V, f = 1kHz. (2) Ie = 150mA, Vec = 30V, 181 = 182 = 15mA. (31 Ie = 100 IlA, VeE = lOV, f = 1 kHz. (41 Ie = 300mA, Vee = 2SV, 181 = 182 = 30mA. (5) IC = 100 .uA. 

VeE = 4.5V, f = 15.7kHz. (S) Ie = lOrnA, Vec = 3V, 181 = 182 = lmA. (7) IC = 100 /lA, VeE = 5V, f ~ 15.7kHz. (81 Ie = 250 pA, VeE = 5V, f = 10Hz-15.7kHz. {91 Ie = 3mA, VeE = lOV, 

f = lMHz. (10) Ie = 10 ILA, VeE = 5V, f = 15.7kHz. 

-- ----- -- - --
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NPN Transistors' 

~ GENERAL PURPOSE AMPS AND SWITCHES (Continued) 

Cas. VCBO VCEO VEBO 'CBO VCB hFE @ 'c 8< VCE 
VCE(SAT) VBE(SAT) 

'c 
Cob fT 

'c 
toff NF 

Test Process Type (V) (V) (V) (nA) @ (V) (V) 8< (V) @(mA) (pF) (MHz) @ (mA) (ns) (dB) 
No. Style Min Max (mA) (V) Condition No. 

Min Min Min Max Max Min Max Max Min Max Max Max 

2N2218A TO·5 75 40 6 10 60 25 500 10 0.3 0.6 1.2 150 8 250 20 285 2 20 
20 150 1 
40 120 150 10 
35 10 10 
25 1 10 
20 100pA 10 

2N2218A TO-5 75 50 6 10 60 20 500 10 0.3 0.6 1.2 150 8 250 20 300 2 20 

J,JTX, JTXV 40 ' 120 150 10 
40 10 10 1 2 500 
35 1 10 
30, 100pA 10 

2N2219 TO-5 60 30 5 10 50 30 500 10 0.4 1.3 150 8 250 20 20 
50 150 1 
100 300 150 10 1.6 2.6 500 
75 10 10 

I 
50 1 10 I 

35 100pA 10 

2N2219 TO-5 60 30 5 10 50 30 500 10 0.4 0.6 1.2 150 8 250 20 250 2 20 
Q) J,JTX,JTXV 100 300 150 10 

75 10 10 1.6 2.6 500 
50 1 10 
35 l00pA 10 

2N2219A TO-5 75 40 6 10 60 40 500 10 '0.6 1.2 150 S' 300 20 2S5 2 20 

50 150 1 2 500 
100 300 150 10 
75 10 10 
50 1 10 
35 l00pA 10 

2N2219A TO-5 75 50 6 10 60 30 500 10 0.3 0.6 1.2 150 S 250 20 300 2 20 

J, JTX,JTXV 100 300 150 10 
100 10 10 1 2 500 

1 10 
100 "A 10 

2N2221 TO-1S 60 30 5 10 50 20 500 10 0.4 1.3 150 S 250 20 20 
20 150 1 
40 120 150 10 1.6 2.6 500 
35 10 10 
25 1 10 
20 100"A 10 

~ 

_ .. _--_._--



I -- - - -- --
I ~ ~I:I\II:DI\I DIIDDn~t: I\"D~ 1\1\, ..... ~I.IIT,..UC" /(' __ .:_ •• ft..ll - '-11 .......... 1." ..... _III __ .... ~I.II ... 1""'\1'111"" VVVI I V! IL.._ \'-'VIILUIUIJUJ 

Type Case VCBO VCEO VEBO ICBO 
hFE @ Ic & VCE 

VCEISAT) VBE(SATl 
IC 

Cob IT 
IC ' toff NF 

Test Process 

No. Style 
(V) IV) IV) (nA) @VCB (V) & IV) @lmA) IpF) IMHz) @ (rnA) Ins) IdB) 

Max (V) Min Max (rnA) IV) Condition No. 
Min Min Min Max Min Max Max Min Max Max Max 

2N2221 TO-18 60 30 5 10 50 20 500 10 0.4 0.6 1.3 150 8 250 20 250 2 20 
J,JTX, JTXV 40 120 150 10 

35 10 10 1.6 2.6 500 
25 1 10 
20 100~A 10 

2N2221A TO·1S 75 40 6 10 60 25 500 10 0.3 0.6 1.2 150 8 250 20 285 2 20 
40 120 150 10 
35 10 10 1.0 2.0 500 
25 1 10 
20 100)<A 10 

2N2221A TO-18 75 50 6 10 60 20 500 10 0.3 0.6 1.2 150 8 250 20 300 2 20 
J, JTX, JTXV 40 120 150 10 

40 10 10 1.0 2.0 500 
35 1 10 
30 100)<A 10 

2N2222 TO-18 60 30 5 10 50 30 500 10 0.4 1.3 150 8 250 20 20 
50 150 1 

.:... 100 300 150 10 1.6 2.6 500 
-..J 75 10 10 

50 1 10 
35 100~A 10 

2N2222 TO-IS 60 30 5 10 50 30 500 10 0.4 0.6 1.3 150 8 250 20 2 20 
J, JTX, JTXV 100 300 150 10 

75 10 10 1.6 2.6 500 
50 1 10 
35 100)<A 10 

2N222A TO-IS 75 40 6 10 60 40 500 10 0.3 0.6 1.2 150 8 250 20 285 4 2/3 20 
50 150 1 
100 300 150 10 1 2 500 
75 10 10 
50 1 10 
35 100)<A 10 

2N2222A TO-18 75 50 6 10 60 30 500 10 0.3 0.6 1.2 150 8 250 20 300 2 20 
J, JTX, JTXV 100 300 150 10 

100 10 10 1 2 500 
75 1 10 
50 100)<A 10 

2N2712 TO-92 18 18 5 500 18 75 225 2 4.5 12 80 300 2 27 
(74) 

TEST CONDITIONS: I 
(1) IC = 300 )<A, VCE = 10V, f = 1kHz. (21 Ie = 150mA, Vee = 30V, 181 = 182 = 15mA. (3) Ie = 100 )<A, VeE = 10V, f = 1kHz. (4) Ie = 300m A, Vee = 25V, 181 = 182 = 30mA. 15) Ie = 100 MA, 

VeE = 4.5V, f = 15.7kHz. (6) Ie = 10mA, Vee = 3V, 181 = 182 = lmA. (7) Ie = 100 MA, VeE = 5V, f = 15.7kHz. (8) Ie = 250 MA, VeE = 5V, f = iOHz-15.7kHz. (9) Ie = 3mA, VeE = 10V. 

1= lMHz. (10) Ie = 10 MA, VeE = 5V, f = 15.7kHz. 

SJOIS!SUeJl NdN 



NPN Transistors 

~ GENERAL PURPOSE AMPS AND SWITCHES (Continued) 

Type Case VCBO VCEO VEBO ICBO VCB hFE @l IC & VCE 
VCE{SATl VBE{SATl Ic Cob fT 

Ic 
toff NF 

Test Process 
No. Style 

(V) (V) (V) InA) @l (V) Min Max {mAl (V) 
(V) & (V) @(mA) (pF) (MHz) @ {mAl {nsl (dBI 

Condition No. 
Min Min Min Mex Max Min Max Max Min Max Max Max 

2N2714 TO-92 18 18 5 500 18 75 225 2 4.5 0.3 0.6 1.2 50 27 
(74) 

2N2923 TO·92 25 25 5 100 25 90 180 2 10 10 04 
(74) {I kHzl 

2N2924 TO·92 25 25 5 100 25 150 300 2 10 10 04 
(741 II kHzl 

2N2925 TO·92 25 25 5 100 25 235 470 2 10 10 04 
(74) (I kHz) 

2N2926 TO·92 18 18 5 500 18 35 470 2 10 10 04 
(74) 11 kHz) 

2N3115 TO·18 60 20 5 25 50 40 120 150 10 0.5 1.3 150 8 250 20 500 2 20 

2N3116 TO·18 60 20 5 25 50 100 300 150 10 0.5 1.3 150 8 250 20 500 2 20 

2N3299 TO-5 60 30 5 10' 50 20 500 10 0.22 1.1 150 8 250 50 150 4 20 
20 150 1 -
40 120 150 10 
35 10 10 0.6 1.5 500 
25 1 10 

00 20 100l'A 10 

2N3300 TO-5 60 30 5 10' 50 50 500 10 0.22 1.1 150 8 250 50 150 4 20 
50 150 1 
100 300 150 10 
75 10 10 0.6 1.5 500 
50 1 10 
35 100l'A 10 

2N3301 TO-18 - 60 30 5 10' 50 20 500 10 0.22 1.1 150 8 250 50 150 4 2IJ 
20 150 1 / 

40 120 150 10 0.6 1.5 500 
35 10 10 
25 1 10 
20 l00I'A 10 

2N3302 TO-IS 60 30 5 10' 50 50 500 10 0.22 1.1 150 8 250 50 150 4 20 
50 150 1 
100 300 150 10 0.6 1.5 500 
75 10 10 
50 1 10 
35 100l'A 10 

2N3390 TO-92 25 25 5 100 18 400 800 2 4.5 10 04 
(74) 

2N3391 TO-92 25 25 5 100- 18 250 500 2 4.5 10 04 
(74) 

------- -
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GENERAL PURPOSE AMPS AND SWITCHES (Continued) ! 

Typ. Case VCBO VCEO VEBO 'CBO VCB hFE @ IC & VCE 
VCE(SATI VBE(SATI 

IC 
Cob fT 

Ic 
toff NF 

Test Process 
No. Styl. 

(VI (VI (VI (nAI @ (VI Min Max (mAl (VI 
(VI & (VI @(mAI (pFI (MHzl 

@ (mAl (nsl (dBI 
Condition No. 

Min Min Min Max Max Min Max Max Min Max Max Max 

2N3391 TO·92 25 25 5 100 18 250 500 2 4.5 10 5 5 04 
(741 

2N3392 TO·92 25 25 5 100 18 150 300 2 4.5 10 04 
(741 

2N3393 TO·92 25 25 5 100 18 90 180 2 4.5 10 04 
(741 

2N3394 TO-92 25 25 5 100 18 55 110 2 4.5 10 0.4 
(741 

2N3395 TO·92 25 25 5 100 18 150 500 2 4.5 10 04 
(741 

2N3396 TO-92 25 25 5 100 18 90 500 2 4.5. 10 04 
(74) 

2N3397 TO·92 25 25 5 100 18 55 500 2 4.5 10 04 
(741 

2N3398 TO·92 25 25 5 100 18 55 800 2 4.5 10 04 
(741 

2N3414 TO·92 25 25 5 100 25 75 225 2 4.5 0.3 0.6 1.3 50 19 
co 

(741 

2N3415 TO·92 25 25 5 100 25 180 540 2 4.5 0.3 0.6 1.3 50 04 
(741 

2N3416 TO·92 50 50 5 100 25 75 225 2 4.5 0.3 0.6 1.3 50 04 
(741 

2N3417 TO·92 50 50 5 100 25 180 540 2 4.5 0.3 0.6 1.3 50 04 
(741 

2N3641 TO·92 Same as PN3641, see page 1·22 for explanation 19 
(721 

2N3642 TO-92 Same as PN3642, see page 1·22 for explanation 19 
(721 

2N3643 TO-92 Same as PN3643 , see page 1·22 for explanation 19 
(721 

2N3678 TO·5 7S 55 6 10 60 25 500 10 0.4 0.6 1.2 150 250 2 20 
20 150 1 
40 120 150 10 1.0 2.0 500 
35 10 10 
25 1 10 
20 100l'A 10 

TEST CONDITIONS: 

(1) IC = 300 I'A, VCE = 10V, f = 1kHz. (21 IC = lSOmA, VCC = 30V, 181 = 182 = 15m~. (31 Ic = 100 I'A, VCE = 10V, f = 1kHz. (4) IC = 300mA, VCC = 25V, 181 = 182 = 30mA. (51 IC = 100 I'A, 

VCE = 4.5V, f = 15.7kHz. (6) IC = ~OmA, VCC = 3V, 181 = 182 = lmA. (7) IC = 100 I'A, VCE = SV, f = 15.7kHz. (81 IC = 250 I'A, VCE = 5V, f = 10Hz-1S.7kHz. (91 IC = 3mA, VCE = 10V, 

f =lMHz.(101IC = 10 I'A, VCE = SV, f = 15.7kHz. 

SJOIS!SUeJ.L NdN 
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Typ. 
No. 

2N3691 

2N3S92 

2N3S93 

2N3S94 

2N3704 

2N37q5 

2N3706 

2N3721 

2N3793 

2N3794 

2N3827 

2N3858 

2N3859 

2N38S0 

2N3903 

2N3904 

GENERAL PURPOSE AMPS AND SWITCHES (Continued) 

Case VCBO VCEO VEBO ICBO VCB hFE @ IC & VCE (V) (V) (V) (nA) @ (V) Styl. Min Max (rnA) (V) 
Min Min Min Max 

TO·92 Same as PN3691, see page 1-22 for explanation 
(72) 

TO·92 Same as PN3692, see page 1-22 for explanation 
(72) 

TO'92 Same as MPS3S93. see page 1·24 for explanation 
(72) 

TO-92 Same as PN3694, see page 1-22 for expl~nation 
(72) 

TO-92 50 30 5 100 20 100 300 50 2 
·(74) 

TO·92 50 30 5 100 20 50 150 50 2 
(74) 

TO-92 40 20 5 100 20 30 SOO 50 2 
(74) 

TO·92 18 18 5 500 18 SO S60 2 10 
(74) (1 kHz) 

TO·92 40 20 5 500 15 20 100 10 
(74) 20 120 10 10 

10 1 10 

TO·92 40 20 5 500 15 100 100 10 
(74) 100 SOO 10 10 

35 1 10 

TO·92 SO 45 4 100 30 100 400 10 10 
(74) 

TO'92 30 30 4 500 18 SO 120 2 4.5 
(74) 

TO·92 30 30 4 500 18 100 200 2 4.5 
(74) 

TO·92 30 30 4 500 18 150 300 2 4.5 
(74) 

TO·92 SO 40 S 15 100 1 
('12) 30 50 1 

50 150 10 1 
35 1 1 
20 100llA 1 

TO·92 SO 40 S 30 30 100 1 
(72) SO 50 1 

100 300 10 1 
70 1 1 
40 100llA 1 

NPN. Transistors 

VCE(SAT) VBE(SAT) 
IC 

Cob fT 
IC 

toff NF 
Test Process (V) & (V) @(mA) (pF) (MHz) @ (rnA) (ns) (dB) 

Condition No. 
Max Min Max Ma. Min Ma. Ma. Ma. 

23 

23 

27 

27 

O.S 100 12 100 50 13 

0.8 100 12 100 50 13 

1.0 100 12 100 50 13 

12 27 

0.4 10 10 100 SOO 10 13 

0.4 10 10 100 SOO 10 13 

3.5 200 800 10 27 

4 90 250 2 27 

4 90 250 2 27 

4 90 250 2 27 

0.2 O.S 0.85 10 4 250 10 225 S S/7 23 

0.3 0.95 50 

0.2 0.S5 0.85 10 4 300 10 250 5 S/7 23 

0.3 0.95 50 



Ii GENERAL PURPOSE AMPS AND SWITCHES (Continued) 

VCBO VCEO VEBO ICBO VCB hFE @ IC & VCE 
VCE(SAT) VBE(SAT) 

IC 
Cob IT toll NF 

Test Process Type Cas. IC 
No. Style 

(V) (V) (V) (nA) @ (V) Min Max (mA) (V) 
(V) & (V) @(mA) (pF) (MHzI @ (mAl (nsl (dBI 

Condition No. 
Min Min Min Max Max Min Max Max Min Max Max Max 

2N3946 TO·18 60 40 6 20 50 1 0.2 0.6 0.9 10 4 250 10 375 5 6/7 23 
50 150 10 1 
45 1 1 0.3 1.0 50 
30 100l'A 1 

2N3947 TO·1S 60 40 6 40 50 1 0.2 0.6 0.9 10 4 300 10 450 5 6/7 23 
100 300 10 1 
SO 1 1 0.3 1.0 50 
60 100l'A 1 

2N4123 TO·S2 40 30 5 50 20 25 50 1 0.3 0.S5 50 4 250 10 6 7 23 
(721 50 150 2 1 

2N4124 TO'92 30 25 5 50 20 60 50 1 0.3 0.S5 50 4 300 10 5 7 23 
(721 120 360 2 1 

2N4140 TO·92 Same as PN4140. see page 1·22 for explanation 19 
(721 

2N4141 TO·92 Same as PN4141, see page 1·22 for explanation 19 
(721 

'" 
2N4400 TO·92 60 40 6 20 500 2 0.4 0.75 0.95 150 6.5 200 20 255 2' 13 

(72) 50 150 150 1 
40 10 1 0.75 1.2 500 
20 1 1 

2N4401 TO·92 60 40 6 40 500 2 0.4 0.75 0.S5 150 6.5 250 20 255 2 13 
(721 100 300 150 1 

80 10 1 0.75 1.2 500 
40 1 1 
20 100l'A 1 

PN2221 TO·92 60 30 5 10 50 20 500 10 0.4 1.3 150 8 250 20 19 
(721 20 150 1 

40 120 150 10 1.6 2.6 500 
35 10 10 
25 1 10 
20 100l'A .10 

PN2221A TO·S2 75 40 6 10 60 25 500 10 0.3 0.6 1.2 150 8 250 20 285 2 19 
(721 20 150 1 

40 120 150 10 1.0 2.0 500 
35 10 10 
25 1 10 
20 100l'A 10 

TEST CONDITIONS: 

(1) Ie = 300 I'A, VeE = 10V, I = 1kHz. (2) Ie = 150mA, Vee = 30V, IB 1 = IB2 = 15mA. (3) Ie = 100 I'A, VeE = 10V, I = 1 kHz. (4) Ie = 300mA, Vee = 2SV, IB 1 = IB2 = 30mA. (5) Ie = 100 I'A, 

VeE = 4.SV, I = 15.7kHz. (6) Ie = lOrnA, Vee' = 3V, IB 1 = IB2 = lmA. (7) Ie = 100 I'A, VeE = 5V, I = 15.7kHz. (81 Ie = 250 I'A, VeE = 5V, f = 10Hz-15.7kHz. (9) Ie = 3mA, VeE = 10V, 

1= lMHz. (10) Ie = 10 /lA, VeE = 5V, I = 15.7kHz. 

- --- ------ - --_._- ---------- ------- -
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NPN Transistors 

~ GENERAL PURPOSE AMPS AND SWITCHES (C/?ntinued) 

Typ. Cas. VCBO VCEO VEBO ICBO VCB hFE @ IC & VCE 
VCE(SAT) VBE(SAT) 

IC Cob fT 
IC 

toff NF 
Test Process 

No. 
(V) (V) (V) (nA) @ (V) (V) & (V) @(mA) (pF) (MHz) @ (mA) (ns) (dB) 

Styl. 
Min Min Min Max 

Min Max (mA) (V) 
Max Min Max Max Min Max Max Max 

Condition No. 

PN2222 TO·92 60 30 5 10 50 30 500 10 0.4 1.3 150 8 250 20 19 
(72) 50 150 1 

100 300 150 10 1:6 2.6 500 
75 10 1 
50 1 1 

. 

35 100llA 1 

PN2222A TO·92 75 40 . 6 10 60 40 500 10 0.3 0.6 1.2 150 8 300 20 285 2 19 
(72) 50 150 1 

100 300 150 10 1.0 2.0 500 
. 75 10 1 

50 1 1 
35 100llA 1 

PN3641 TO-92 60' 30 5 50' 50 15 500 10 0.22 150 B 250 50 19 
(72) 40 120 150 10 

PN3642 TO·92 60 45 5 50' 50 15 500 10 0.22 150 8 250 50 19 
(72) 40 120 150 10 

PN3643 TO·92 60 30 5 50' 50 20 500 10 0.22 150 8 250 50 19 

'" (72) 100 300 150 10 

'" PN3691 TO·92 35 20 4 50 15 40 160 10 1 0.7 0.9 10 3.5 200 500 10 23 
(72) 

PN3692 TO·92 35 20 4 50 15 100 400 10 1 0.7 0.9 10 3.5 200 500 10 23 
(72) 

PN3694 TO·92 45 45 4 50 30 100 400 10 1 6 200 10 27 
(72) 

PN4140 TO-92 60 30 5 20 500 10 0.4 1.3 150 8 250 20 310 2 19 
172) 20 150 1 

40 120 150 10 1.6 2.6 500 
35 10 10 
25 1 10 
20 100llA 10 

PN4141 TO·92 60 30 5 30 500 10 0.4 1.3 150 8 250 20 310 2 19 
172) 50 150 1 

100 300 150 10 1.6 2.6 500 
75 10 10 
50 1 10 
35 100llA 10 

PN5127 TO·92 20 12 3 50 10 15 300 2 10 0.3 1.0 10 3.5 150 2 27 
172) 

PN5128 TO·92 15 12 3 50 10 35 350 50 10 0.25 1.1 150 10 200 800 50 19 
172) 20 10 10 



'" w 

~ GENERAL PURPOSE AMPS AND SWITCHES (Continued) 

Type ease VCBO VCEO VEBO ICBO VCB hFE @ Ie & VCE 
VCEISATl VBEISATI 

Ie 
eob fT 

Ie 
toll NF 

Test Process 
No. Stvl. 

IV) IV) . IV) . InA) @ IV) Min Max ImA) IVI 
IV) & IVI @(mAI IpF) (MHz) @ (mAl Ins) (dB) 

Condition No. 
Min Min Min M"" Max Min Max Max Min Max Max Max 

PN5129 TO·92 15 12 3 50 10 35 350 50 10 0.25 1.1 150 10 200 800 50 19 
(72) 20 10 10 

PN5131 TO·92 20 15 3 50 10 35 500 10 1 1.0 10 6 100 10 27 
1721 

PN5132 TO-92 20 20 3 50 10 30 400 10 10 2.0 0.9 10 3.5 200 10 27 
(72) 

PN5135 TO-92 30 25 4 300 15 50 60' 10 10 1.0 1.0 100 25 40 500 30 19 
(72) 15 2 10 

PN5136 TO-92 30 20 3 100 20 20 400 150 1 0.25 1.1 150 35 40 400 50 19 
(72) 20 30 1 

PN5137 TO-92 30 20 3 100 20 20 400 150 1 0.25 1.1 150 35 40 400 50 19 
(72) 20 30 1 

EN2222 TO-92 Same as PN2222, see page 1-22 for explanation 19 
(72) 

MPSA10 TO-92 40 4 100 30 40 400 S 10 4 50 5 27 
(72) 1 

MPSA20 TO-92 40 4 100 30 40 400 S 10 4 125 5 02 
(72) 

MPSLOI TO-92 140 120 5 I/lA 40 50 300 10 5 0.2 1.2 10 8 60 10 16 
(72) 0.3 1.4 50 

MPS2711 TO-92 18 18 5 500 18 30 90 2 4.5 4 23 
(72) 

MPS2712 TO-92 18 18 5 500 18 7S 225 2 4.5 4 23 
(72) 

MPS2716 TO-92 18 18 5 500 18 75 225 2 4.S 3.5 23 
(72) 

MPS2923 TO-92 . 25 25 5 SOO 25 90 180 2 10 12 04 
(72) (1 kHz) 

MPS2924 TO-92 25 25 S 500· 25 150 300 2 10 12 04 
(72) (1 kHz) 

MPS2925 TO-92 25 25 5 SOO 25 235 470 2 10 12 04 
(72) 11 kHz) 

MPS2926 TO-92 25 25 5 SOO 18 35 470 2 10 3.5 04 
(72) (1 kHz) (5 Groups) 

MPS3392 TO-92 25 25 5 100 18 150 300 2 4.5 10 04 
(72) 

TEST CONDITIONS: 

(I) Ie = 300 /lA, VCE = 10V, f = 1kHz. (2) Ie = lS0mA, Vee = 30V, 18
' 

= IB2 = 15mA. (l)le = 100 i'A, VCE = 10V, I = 1kHz. (4) Ie = 300mA, Vec = 25V, IB' = IB2 = 30mA. (5) Ie ~ 100 /lA, 

VeE = 4.SV, f = IS.7kHz. (61 Ie = lOrnA, Vec = 3V, IB 1 = IB2 = lmA. (7) IC = 100 I'A, VCE = 5V, I: IS.7kHz. (81 Ie = 250 /lA, VeE = SV, I = 10Hz-15.7kHz. (9) Ie = 3mA, VeE = 10V, 

1= lMHz. nOllc = 10 /lA, VeE = SV, I = IS.7kHz. 
.-
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NPN Transistors 

~ GENERAL PURPOSE AMPS AND SWITCHES (Continued) 

Type Case VCBO VCEO VEBO .ICBO 
hFE @ IC & VCE 

VCE(SATI VBE(SATI IC 
Cob fT 

@ IC 
toff NF 

Test Process 
Style 

(V) (V) (V) (nAI @ VCB (VI & (V) @(mA) (pFI (MHzl (nsl (dB) 
No. M.x (V) Min Max (mAl (VI ImA) Condition No. 

Min Min Min Max Min Max Max Min Max Max M.x 

MPS3393 TO·92 25 lOa 18 90 180 2 4.5 3.S 04 
(721 

MPS3394 TO·92 2S lOa 18 55 110 2 4.5 3.5 04 
(721 

MPS3395 TO-92 25 lOa 18 150 SOO 2 4.5 3.S 04 
(72) 

MPS3396 TO-92 25 laO 18 90 500 2 4.5 3.S 04 
(721 

MPS3397 TO-92 25 100 18 55 500 2 4.5 3.5 04 
(72) 

MPS3398 TO-92 25 laO 18 55 800 2 4.5 3.5 04 
(72) 

MPS3642 TO-92 Same as PN3642, see page 1·22 for explanation 23 
(72) 

MPS3693 TO-92 45 45 4 50 35 40 160 10 10 3.5 200 10 4 9 27 
(721 

N 
~ 

MPS3694 TO-92 45 .45 4 50 3S 100 400 10 10 3.5 200 10 4 9 27 
172) 

MPS3704 TO-92 50 30 5 100 20 100 300 50 2 0.6 100 12 lOa so 13 
(72) 

MPS370S TO-92 SO 30 5 100 20 50 150 SO 2 0.8 .100 12 100 SO 13 
(721 

MPS3706 TO-92 40 20 5 lOa 20 30 600 SO 2 1.0 100 12 lOa SO 13 

(721 

MPS3721 TO-92 500 18 60 660 2 10 3.S 23 
(721 (1 kHz) 

MPS3826 TO-92 60 45 4 lOa 30 40 160 10 10 3.5 200 800 10 23 

(721 

MPS3827 TO-92 60 45 4 100 30 laO 400 10 10 3.S 200 800 10 23 
(72) 

MPS5172 TO-92 25 2S 5 100 2S 100 500 10 10 0.25 10 10 04 
(72) 

MPS6512 TO-92 40 30 4 50 30 30 laO 10 0.5 50 3.5 23 
(721 50 100 2 10 

MPS6513 TO-92 40 30 4 50 30 60 100 10 0.5 50 3.5 23 
(721 90 ISO 2 10 

MPS6514 TO-92 40 25 4 50 30 90 100 10 O.S 50 3.5 23 
(72) I 150 

300 2 10 

I I 
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~ GENERAL PURPOSE AMPS AND SWITCHES (Continued) 

Type Cas. VCBO VCEO VEBO ICBO VCB "FE @ IC 8< VCE 
VCE(SAT) VBE(SAT) 

IC 
Cob fT 

IC 
tofl NF 

Test Process 
No. Style 

(V) (V) (V) (nA) @ (V) Min Max (mA) (V) 
(V) 8< (V) @(mA) (pF) (MHz) @ (mA) (ns) (dB) 

Condition No. Min Min Min Max Max Min Max Max Min Max Max Max 

MPS6515 TO-92 40 25 4 50 30 150 100 10 0.5 50 3.5 23 
(72) 250 500 2 10 

MPS6520 TO-92 25 4 50 30 200 400 2 10 0.5 50 3.5 3 10 04 
(72) 100 100!lA 10 

MPS6521 TO-92 25 4 50 30 200 600 2 10 0.5 50 3.5 3 10 04 
(72) 150 100"A 10 

MPS6530 TO-92 60 40 5 50 40 25 500 10 0.5 1.0 100 5 13 
(72) 40 120 100 1 

30 10 1 

MPS6531 TO·92 60 40 5 50 40 50 500 10 0.3 1.0 100 5 13 
(72) 90 270 100 1 

60 10 1 

MPS6532 TO-92 50 30 5 100 30 30 100 1 0.5 1.2 100 5 13 
(72) 

MPS6564 TO-92 45 5 500 40 25 10 5 0.5 10 4 27 
(72) ~ 

'" MPS6565 TO-92 60 45 4 100 30 40 160 10 10 0.4 10 3.5 27 
<n (72) 

MPS6566 TO-92 60 45 4 100 30 100 400 10 10 0.4 10 3.5 200 10 27 
(72) 

MPS6573 TO-92 35 100 35 100 100llA 5 0.5 10 12 100 300 10 02 
(72) 200 500 10 5 

MPS6574 TO·92 35 100 35 100 300 1 5 0.5 10 12 100 300 10 02 
(72) (4 Groups) 

MPS6575 TO-92 45 100 45 100 100ILA 5 0.5 10 12 100 300 10 02 
(72) 200 500 10 5 

MPS6576 TO-92 45 100 45 100 300 1 5 0.5 10 12 100 300 10 02 
(72) (4 Groups) 

NCBT13 TO·92 60 40 4 100 30 40 20 1 0.15 100 -6 150 20 13 
(72) 

NS3903 TO-18 60 40 6 15 100 1 0.2 0.65 0.85 10 4 250 10 225 6 23 
30 50 1 
50 150 10 1 0.3 0.95 50 
35 1 1 

20 lOOILA 1 

TEST CONDITIONS: 

(1) Ie = 300 !lA, VeE = 10V, f = 1 kHz. (2) Ie = 150mA, Vee = 30V, ISl = IB2 = 15mA. (3) Ie = 100 !lA, VeE = 10V, f = 1 kHz. (4) Ie = 300mA, Vee = 25V, IS 1 = IS2 = 30mA. (5) Ie = 100 !lA, 

VeE = 4.5V, f = 15.7kHz. (6) Ie = lOrnA, Vee = 3V, IBl = 182 = lmA. (7) Ie = 100 !lA, VeE = 5V, I = 15.7kHz. (8) Ie = 250 !lA, VeE = 5V, f = 10Hz-15.7kHz. (9) Ie = 3mA, VeE = 10V, 

1= lMHz. (10) Ie = 10 IlA, VeE = SV, I = lS.7kHz. 

SJOlS!SueJi NdN 



.., 
en 

NPN Transistors 

~ GENERAL PURPOSE AMPS AND SWITCHES (Continued) -

Type ease VCBO VCEO VEBO ICBO VCB hFE IC VCE VCE(SAT) VBE(SATI IC Cob fT IC toff NF Test Process 
No. S I. (~) (~) (~) (nA) @ (V) Min Max @ (rnA) & (V) (V) & . (V) @ (rnA) (pF) !MHZ) @ (mA) (ns) (dB) Condition No. 

ty Min Min Min Max Max Man Max' Max Mm Max Max Max 

NS3904 TO·1S 60 40 6 30 100 1 0.2 0.65 0.85 10 4 300 10 250 6 23 
60 50 1 
100 300 10 1 0.3 0.95 50 
70 1 1 
40 l00IJA 1 

2N4424 T0-92 40 40 5 100 25 180 540 2 4.5 0.3 0.6 1.3 50 04 
(74) 

2N4944 TO·92 Same as PN2222A, see page 1·22 for explanation 19 
2N4945 (72) 
2N4946 

2N4951 TO·92 60 30 5 50 40 60 200 150 10 0.3 1.3 150 8 250 20 400 2 13 
(74) 40 10 10 

20 1 10 

2N4952 TO·92 60 30 5 50 40 100 300 150 10 0.3 1.3 150 8 250 20 400 2 13 
(74) 75 10 10 

50 1 10 

2N4953 T0-92 60 30 5 50 40 200 600 150 10 0.3 1.3 150 8 250 20 400 2 13 
(74) 150 10 10 

- 75 1 10 • 

2N4954 TO·92 40 30 5 50 30 60 600 150 10 0.3 1.3 150 8 250 20 400 2 13 
(74) 40 10 10 

20 1 10 

2N4969 T0-92 Same as PN2221, see page 1·21 for explanation 19 
(72) 

2N4970 TO·92 Same as PN2222, see page 1·22 for explanation 19 
(72). 

2N5127 TO·92 Same as PN5127, see page 1·22 for explanation 27 
(72) 

2N5128 T0-92 Same as PN5128, see page 1·22 for explanation 19 
(72) 

2N5129 TO·92 Same as PN5129, see page 1·23 for explanation 19 
(72) . 

2N5131 T0-92 Same as PN5131, see page 1·23 for explanation 27 

2N5132 T0-92 Same as PN5132, see page 1·23 for explanation 27 
(72) 

2N5135 T0-92 Same as PN5135, see page 1·23 for explanation 19 
(72) 

2N5136 TO·92 Same as PN5136, see page 1·23 for explanation 19 
(72) 

---- -- -- ----- -- ---- -- -------_ .. _------ --------------



~ GENERAL PURPOSE AMPS AND SWITCHES (Continued) 

Typ. Cas. VCBO VCEO VEBO ICBO VCB hFE @ IC & VCE 
VCEISAT) VBEISAT) 

IC 
Cob IT 

Ic 
toff NF 

Test Process 
No. 

IVI IVI IVI InAI @ IVI IVI & IVI @lmAI IpFI IMHzl 
@ ImAI Ins I IdBI 

Condition No. Styl. 
Min Min Min Max 

Min Max ImAI IVI 
Max Min Max Max Min Max Max Max 

2N5137 TO-92 Same as PN5137, see page 1-23 for explanation 19 
1721 

2N5172 TO-92 25 25 5 100 25 100 500 10 10 0.25 10 10 04 
1741 

2N5219 TO-92 20 15 3 100 10 35 500 2 10 0.4 1.0 10 4 150 10 27 
1721 

2N5220 TO-92 15 15 3 100 . 10 30 600 50 10 0.5 1.1 150 10 100 20 13 
1721 25 10 10 

2N5223 TO-92 25 20 3 100 10 50 800 2 10 0.7 1.2 10 4 150 10 27 
1721 

2N5225 TO-92 25 25 4 300 15 30 600 50 10 O.S 1.0 100 20 50 20 13 
1721 25 50 10 

2N5550 TO·92 160 140 6 100 100 20 50 5 0.15 1.0 10 6 100 300 10 10 S 16 
1721 60 250 10 5 

60 1 5 0.25 1.2 50 

2N5551 TO-92 180 160 6 50 120 30 50 5 0.15 1.0 10 6 100 300 10 8 8 16 ~ 
'" 1721 80 250 10 5 
..... SO 1 5 0.2 1.0 50 . 

2N5816 TO·92 50 40 5 100 25 25 500 2 0.75 1.2 500 15 100 50 13 
1771 100 200 2 2 

TN2219 TO-92+ 60 30 5 10 50 30 500 10 0.4 1.3 150 8 50 20 19 

1911 50 150 1 
100 300 150 10 1.6 2.6 500 
75 10 10 
50 1 10 
35 0.1 10 

TN2219A TO-92+ 75 40 6 10 60 40 500 10 0.3 0.6 1.2 150 8 60 20 4 3 19 

1911 50 150 1 
100 300 150 10 1.0 2.0 500 
75 10 10 
50 1 10 
35 0.1 10 

TEST CONDITIONS: 

111 IC = 300 itA, VCE = 10V, f = 1kHz. 1211c = 150mA, Vcc = 30V, IBI = IB2 = 15mA. 1311c = 100 itA, VCE = 10V, I = 1kHz. (4) IC = 300mA, Vcc = 25V, IBI = IB2 = 30mA. 151 IC = 100 itA, 

VCE = 4.5V, f = 15.7kHz. (61 Ie = 10mA, Vee = 3V, IB 1 = IB2 = lmA. 171 IC = 100 itA, VeE = 5V, f = 15.7kHz. ISIIC = 250 itA, VCE = 5V, f =·10Hz-15.7kHz. 191 IC = 3mA, VCE = 10V, 

f = lMHz.(10) Ic = 10 itA, VCE = 5V, f = 15.7kHz. 

------------ --- - --- -------
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r.I 
Type 
No. 

2N699 

2N2017 

2N2102 

2N2192 

2N2192A 

2N2193 

2N2193A 

'2N2195 

2N2195A 

MEDIUM POWER 

VCBO Case 
Style 

(VI 
Min 

TO:39 120 

TO-39 60 

TO-39 120 

TO-39 60 

TO-39 60 

TO-39 80 

TO-39 80 

TO-39 45 

TO-39 45 

VCEO VEBO 
(VI (VI 
Min Min 

60 5 

60 8 

65 7 

40 5 

40 5 

50 8 

50 8 

25 5 

25 5 

ICES' 
ICBO VCB hFE @ IC & VeE 
(nAI @ (VI Min' Max (mAl (VI 
Max 

2 60 40 120 150 10 

10"A 30 20 lA 15 
50 200 200 rnA 10 
20 lOrnA 10 

2 60 .. 10 . lA 10 
25 500 10 
40 120 150 10 
35 10 10 
20 0.1 10 
10 0.01 10 

10 30 15 lA 10 
35 500 10 
7Cl· 150 1 
100 300 150 10 
75 10 10 
15 0.1 10 

10 30 15 15 lA 10 
35 500 10 
70 150 1 
100 300 150 10 
75 ·10 10 
15 0.1 10 

10 60 15 lA 10 
20 500 10 
30 150 1 
40 120 150 10, 
30 10 10 
15 0.1 10 

10 60 15 lA 10 
20 500 10 
30 150 1 
40 120 150 10 
30 10 10 
15 0.1 10 

100 30, ,10 150 1 
20 150 10 

100 30 10 150 1 
20 150 10 

NPN Transistors 

VCE(satl VBE(satl IC Cob fT I tolf NF 
Test Process 

(VI & . (VI , @ (mAl (pFI :(MHzl @ (m~1 (nsl (dBI 
Condition No. Max, MIn Max Max Man Max Max Max 

5 1.3 150 20 50 50 12 

2 200 12 

0.5 1.1 '150 15 60 50 6 1 12 

0.35 1.3 150 10 50 50 12 

0.25 1.3 150 20 50 50 12 

0.35 1.3 150 20 50 50 12 

0.25 1.3 150 '20 50 50 12 

0.35 1.3 150 20 50 50 12 

0.25 1.3 150 ' 20 50 50 12-



~ MEDIUM POWER (Continued) 

Type 
No. 

2N2243 

2N2243A 

2N2270 

2N2657 

2N2658 

~ 1 2N2890 

2N2891 

2N3019 

Case 
Style 

TO·39 

T0-39 

TO·39 

TO·39 

TO·39 

TO·39 

TO·39 

TO·39 

2N3019 I TO·39 
J, JTX, JTXV 

TEST CONDITIONS: 

VCBO 
(V) 

Min 

120 

120 

60 

80 

100 

100 

100 

140 

140 

VCEO 
(V) 

Min 

80 

80 

45 

50 

80 

80 

80 

80 

80 

VEBO 
(V) 

Min 

7 

7 

7 

8 

8 

5 

5 

7 

ICES' 
ICBO@ VCB 
(nA) (V) 

Max 

10 60 

10 60 

50 60 

100 60 

100 60 

50/lA 60 

50/lA 60 

10 90 

10' 90 

hFE @ IC & VCE 
Min Max (rnA) (V) 

15 
30 
40 
30 
15 

15 
30 
40 
30 
15 

50 
30 

15 
40 

15 
40 

25 
30 
20 

40 
50 
35 
50 

500 
150 

120 150 
10 
0.1 

500 
150 

120 150 
10 
0.1 

200 150 

5A 
120 lA 

5A 
120 lA 

2A 
90 lA 

100 

2A 
150 lA 

100 
300 50 

15 lA 
50 500 
100 300 150 
90 10 
50 0.1 

15 
50 

lA 
200 500 

100 300 150 
90 10 
50 200 0.1 

10 

10 
10 
10 

10 
1 
10 
10 
10 

10 
10 

6 
2 

6 
2 

5 
2 
2 

5 
2 
2 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

VCE(satl 
(V) & 
Max 

0.35 

0.25 

0.9 

0.5 
3 

0.5 
3 

0.5 

0.75 

0.5 

0.75 

0.2 

0.2 

0.5 

VBE(sat) IC 
(V) @(mA) 

Min Max 

1.3 150 

1.3 150 

1.2 150 

1.5 lA 
2.5 5A 

1.5 lA 
2.5 5A 

1.2 lA 

1.3 2A 

1.2 lA 

1.3 2A 

1.1 150 

1.1 150 

500 

Cob 
(pF) 

Max 

15 

15 

15 

fT 
(MHz) @ IC 

Min Max (rnA) 

50 50 

50 50 

100 50 

toll 
(ns) 

Max 

150 120 200 11.5 

20 200 11.5 

70 30 200 11.5 

70 30 200 11.5 

12 100 50 

12 100 400 50 

NF 
(dB) 

Max 

6 

4 

4 

Test 
Condition 

2 

2 

3 

3 

4 

4 

Process 
No. 

12 

12 

12 

34 

34 

34 

34 

12 

12 

(11 Ie = 300 /lA, VeE = 10V, f = 15.7kHz. (2) IC = lA, Vce = 20V, IBl = IB2 = 100mA. (3) IC = lA, Vee = 20V, IBl = IB2 = 50mA. (4) Ie = 100 /lA, VCE = 10V, f = 1kHz. (5) Ie = 150mA, 

Vce = 20V, IBl = IB2 = 7.5mA. (6) IC = 30 /lA, \ICE = 10V, f = 1kHz. (7) Ie = 150mA, VEB = 2V, IBl = IB2 = 15mA. (8) IC = 500 IJA, VCE = 10V, f = 1kHz. (9) Ie = 2A, Vec = 40V, 

IB 1 = IB2 = 200mA. 
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NPN Transistors 

~ MEDIUM POWER (Continued) 

VCBO VCEO VEBO 
ICES' 

VCElsat) VBElsat) Cob IT IC toff NF 
Typo Ca .. ICBO@ VCB hFE @ IC VCE IC Test Process (V) (V) (V) 

Min Max ImA) & IV) 
(V) & (V) @(mA) (pF) (MHz) @lmA) (ns) (dB) 

No. Style 
Min Min Min 

(nA) (V) 
Max Min Max Max Min Max Max Max 

Condition No. 
Max 

2N3020 TO·39 140 80 7 10 90 15 lA 10 0.2 1.1 150 12 80 50 12 
30 100 500 10 
40 120 150 10 0.5 500 
40 120 10 10 
30 100 0.1 10 

2N3053 TO·39 60 40 5 250 30' 50 250 150 10 1.4 1.7 150 15 100 50 12 
25 150 2.5 

2N3107 TO·39 100 60 7 10 60 40 500 10 0.25 1.1 150 20 70 50 1000 7 5/6 12 
100 300 150 1 
35 0.1 10 1.0 2.0 lA 

2N3108 TO·39 100 60 7 10 60 25 500 10 0.25 1.1 150 20 60 50 600 7 5/6 12 
40 120 150 10 
20 0.1 10 1.0 2.0 lA 

2N3109 TO·39 80 40 7 10' 60 40 500 10 0.25 1.1 150 25 70 50 1000 7 5/6 12 
100 300 150 1 
35 0.1 10 1.0 2.0 lA 

~ 2N3110 TO·39 80 40 7 10' 60 25 500 10 0.25 1.1 150 25 60 50 600 7 5/6 12 
40 120 150 1 
20 0.1 10 1.0 2.0 lA 

2N3114 TO·39 150 150 5 10 100 30 120 30 10 1.0 0.9 50 9 40 30 OB 
15 0.1 10 

2N3498 TO·39 100 100 6 50 50 15 500 10 0.2 O.B 10 10 150 20 OB 
40 120 150 10 0.25 0.9 50 
35 10 10 0.6 1.4 300 
25 1 10 
20 0.1 10 

2N349B TO·39 100 100 6 50 50 15 500 10 0.2 O.B 10 10 150 800 20 1150 16 7/B 08 
40 120 150 10 
35 10 10 0.6 1.4 300 
25 1 10 
20 0.1 10 

2N349B TO·39 100 100 6 50 50 15 500 10 0.2 O.B 10 10 150 BOO 20 1150 16 7/B OB 
J, JTX, 40 120 150 10 
JTXV 35 10 10 0.6 1.4 300 

25 1 10 
20 0.1 10 

2N3499 TO·39 100 100 6 50 50 20 500 10 0.2 O.B 10 10 150 20 OB 
100 300 150 10 
75 10 10 0.25 0.9 50 
50 1 10 0.6 1.4 300 
35 0.1 10 

- _ .. _- ----------
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~ MEDIUM POWER (Continued) 

I 
VCBO VCEO VEBO 

ICES· 
VeE(sat) VSE(",,) Ccb fT I toff NF 

Type Case ! ICBO@ VCB hFE @ IC & VCE IC Test Process 
(Vi (VI (V) (V) & (V) @(mA) (pF) (MHz) @(~) (nsl (dBI 

Condition No. No. Style 
Min Min Min 

(nAI (VI Min Max (rnA) (V) 
Max Min Max Ma. Min Max m Ma. Max 

Max 

2N3499 TO·39 100 100 5 50 50 20 500 10 0.2 0.8 10 10 150 800 20 1150 16 7/8 08 
J, JTX, JTXV 100 300 150 10 

75 10 10 0.6 1.4 300 
50 1 10 
35 0.1 10 

2N3500 TO·39 150 150 6 50 75 15 300 10 0.2 0.8 10 8 150 20 0.8 
40 120 150 10 
35 10 10 0.25 0.9 50 
25 1 10 0.4 1.2 150 
20 0.1 10 

2N35oo TO·39 150 150 6 50 75 15 300 10 0.2 0.8 10 8 150 800 20 1150 16 718 08 
J,JTX,JTXV 40 120 150 10 

35 10 10 0.4 1.2 150 
25 1 10 
20 0.1 10 1 

2N3501 TO·39 150 150 6 50 75 20 300 10 0.2 0.8 10 S 150 20 08 

~ 
100 300 150 10 50 
75 10 10 0.25 0.9 150 
50 1 10 0.4 1.2 
35 0.1 10 

2N3501 TO·39 150 150 6 50 75 20 300 10 0.2 0.8 10 8 150 800 20 1150 16 7/8 08 

J, JTX,JTXV 100 300 150 10 
75 10 10 0.4 1.2 150 
50 1 10 
35 0.1 10 

2N3556 TO·92 Same as PN3566, see page 1·39 for explanation 14 
(72) 

2N3567 TO·92 Same as PN3567, see page 1 ~39 for explanation 14 
(72) 

2N3568 TO-92 Same as PN35S8. see page 1-39 for explanation 12 
(72) 

2N3569 TO·92 Same as PN3569. sec page 1-39 for explana!:ion 14 
'(72) 

2N3665 TO-39 120 80 10 50 60 25 500 10 0,5 1.2 150 12 60 50 12 
40 120 150 10 
30 10 10 1.2 1.8 500 

TEST CONDITIONS: 

nIle = 300 /lA, VeE = 10V, f = 15.7kHz. (2) Ie = lA, Vee = 20V, 181 = 182 = 100mA. (31 Ie = lA, Vee = 20V, 181 = 182 = 50mA. (4) Ie = 100 "A, VeE = 10V, f = 1kHz. (51 Ie = 150mA, 

Vee ='20V, 181 = 182 = 7.5mA. (6) Ie = 30 /lA, VeE = 10V, f = ·1 kHz. (7) Ie = 150mA, VE8 = 2V, lSI = IB2 = 15mA. (81 Ie = 500 /lA, VeE = 10V, f = 1kHz. (91 Ie = 2A, Vee = 40V, 

181 = IB2 = 200mA. 

_ .. _- ._-
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NPN Transistors 

It MEDIUM POWER (Continued) 

VCBO VCEO VEBO 
ICES' 

VCElsat) VBElsat) I' Cob fT I toff NF Type case IV) IV) IV) ICBO@ VCB hFE @ IC & VCE IV) & . IV) @Im~) IpF) .IMHz) @ (m~) Ins) IdB) 
Test Process 

No. Style InA) (V) Min Max ImAI. IV) Condition No. Min Min Min 
Max Max Mm Max Max Mm Max Max Max 

2N3666 TO·39 120 80 10 .50 60 50 500 10 0.5 1.2 150 12 60 50 12 
100 300 150 10 
70 10 10 1.2 1.8 500 

2N3700 TO·18 140 80 7 10 90 15 lA 10 0.2 1.1 150 12 100 200 5 4 4 12 
J, JTX,JTXV 50 500 10 

100 300 150 10 0.5 500 
90 10 10 
50 1 10 

2N3700 TO·18 140 80 7 10 90 15 lA 10 0.2 1.1 150 12 100 400 50 4 4 12 
50 200 500 10 
100 300 150 10 0.5 500 
90 10 10 
50 200 0.1 10 

2N3742 TO·39 300 300 7 200 200 20 50 20 0.75 1.0 10 6 60 10 48 
20 200 30 10 
15 10 10 1.0 1.2 30 

w 10 3 10 
...., 

2N3945 TO·39 70 50 8 40 60 20 500 10 1.8 1.8 500 12 60 50 12 
40 250 150 10 
25 10 10 0.5 1.2 150 

2N4237 TO·39 40 100llA 50 15 lA 1 0.6 1.5 1A 100 1 100 14 
30 500 4 
30 150 250 1 0.3 500 

2N4924 TO-39 100 100 5 100 50 40 120 150 10 0.25 10 10 10 500 20 12 
35 10 10 
25 1 10 0.4 50 

2N4926 TO-39 200 200 7 100 100 20 50 20 6 30 300 20 48 
20 200 30 10 
15 10 10 
10 3 10 

2N4927 TO-39 250 250 7 100 150 20 50 20 6 30 300 20 48 
20 200 30 10 
15 10 10 
10 3 10 

2N5148 ,0·39 80 1 !J.A* 60 5 3A 5 0.85 1.5 200 70 50 200 34 
15 2A 5 
30 90 lA 5 0.46 1.2 100 
20 50 5 

-.-.---.~-- - --- ----



. ~ MEDIUM POWER (Continued) 

VCBO VCEO VEBO 
ICES' 

VCElsatl VBElsat) IC Cob fT I toff NF Typo Case ICBO @ VCB hFE @ IC & VeE Test Process 
No. Style 

IV) IV) (V) (V) & . (V) @(mA) (pF) .IMHZ) @ Im~) (ns) IdB) (nA) (V) Min Max (mA) (V) Condition No. 
Min Min Min 

Max Max Mm Max Max Min Max Max Max 

2N5150 TO·39 80 1 IlA' 60 lS 3A S 0.46 1.2 100 7P 60 200 34 
30 2A S 
70 200 lA 5 5.0 3A 
SO 50 S 

2N5336 TO·39 80 10llA 80 20 SA 2 0.7 1.2 2A 30 SOO 2200 9 34 
30 120 2A 2 
30 SOO 2 1.2 1.8 SA 

2NS338 TO·39 100 JOllA 100 20 SA 2 0.7 1.2 2A 30 SOO 2200 9 34 

30 120 2A 2 
30 500 2 1.2 1.8 SA 

40314 TO·39 40 2S0 lS 70 3S0 50 4 1.4 lS0 12 

40321 TO·39 300 100 lS0 25 200 20 10 48 

92PE37A TO.g2+ 4S 100 60 40 SOO 2 0.5 500 30 SO 200 38 

w 
w 

(90) 40 250 2 
·2S 50 2 1.0 lA 

92PE37B TO·92+ 60 100 80 40 500 2 38 
(90) 40 250 2 0.5 500 30 SO 200 

1 
2S 50 2 1.0 lA Q 

92PE37C TO·92+ 80 100 100 40 SOO 2 
(90) 40 2S0 2 0.5 500 30 50 200 38 

2S 50 2 1.0 lA 

92PE487 TO.g2+ 160 160 7 50 100 30 30 10 1.0 30 3 48 
(90) 15 10 10 

15 1 10 

92PE488 TO.g2+ 2S0 250 7 50 200 30 30 10 1.0 30 3 48 
(90) lS 10 10 

15 1 10 

92PE489 TO.g2+ 300 300 7 50 200 30 30 10 1.0 30 3 48 
(90) 15 10 10 

15 1 10 

92PUOl TO.g2+ SO lA 1 0.5 lA 30 1000 50 37 
(91) 60 100 1 

30 100 40 55 10 1 

92PU01A TO.g2+ 40 100 50 50 lA 1 0.5 lA 30 100 50 37 
(91) 60 100 1 

55 10 1 

TEST CONDITIONS: 

(1) IC = 300 IlA, VCE = 10V, f = lS.7kHz. (2) Ie = lA, VCC = 20V, IB 1 = 182 ;, 100mA. (3) IC = lA, Vec = 20V, 181 = IS2 = SOmA. (4) Ie = 100 IlA, VCE = 10V, f = 1kHz. IS) Ie = lS0mA, 
VCC = 20V, ISl = IS2 = 7.5mA. (6) IC = 30 IlA, VeE = 10V, f = 1kHz. (7) Ie = lS0mA, VES = 2V, ISl = 182 = lSmA. (8) Ie = 500 IlA, VCE = 10V, f = 1kHz. (9)lc = 2A, VCC = 40V, 
IS 1 = Is2 = 200mA. -
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NPN Transistors 

rJ MEDIUM POWER (Continued) 

vcao vceo Veao 
ICES' 

VCElsad. VaEI .. d IC Cob fT I toff NF 
Type case Icao@ VeB hFE @ IC & VCE Test Process 

(VI IVI IVI (VI & . IVI @lmAI (pFI .(MHz) @ Im~1 Insl (dBI 
No. Style Min Min Min InAI (VI Min Max (mAl (VI 

Max Min Max Max Min Max Max Max 
Condition No. 

Max 

92PU05 TO-92+ 60 100 40 20 500 1 0.35 250 30 50 200 39 
1911 50 250 1 

80 50 1 

92PU06 TO-92+ 100 100 80 20 500 1 0.35 250 30 50 200 39 
(911 50 250 1 

80 50 1 

92PU10 TO-92+ 300 100 200 40 30 10 0.75 30 3.5 48 
(911 40 10 10 

25 1 10 

92PU100 TO-92+ 100 80 100 80 100 300 350 2 0.35 350 20 50 100 39 
1911 100 10 2 

92PU391 TO-92+ 200 200 6 100 160 40 10 10 2.0 2.0 20 2.5 50 10 48 
(911 25 1 10 

92PU392 TO·92+ 250 250 6 100 200 40 10 10 2.0 2.0 20 2.5 50 10 48 
1911 25 1 10 

~ 
92PU393 TO-92+ 300 300 6 100 260 40 10 10 2.0 2.0 20 2.5 50 10 48 

(91) 25 1 10 

04001 TO·202 30 100' 45 10 lA 2 0.5 1.5 500 38 
1351 50 150 100 2 

04002 TO-202 20 lA 2 0.5 1.5 500 38 
1351 30 100' 45 120 360 100 2 

04003 TO-202 30 100' 45 10 lA 2 38 
(351 290 100 2 1.5 500 

04004 TO-202 45 100' 60 10 lA :2 0.5 1.5 500 38 
(351 50 150 100 2 

04005 TO-202 45 100' 60 120 360 lA 2 0.5, 1.5 500 38 
(351 10 100 2 

04006 TO-202 60 100' 75 10 lA 2 1.0 1.5 500 38 
(35) 50 150 100 2 

04008 TO-202 60 100' 75 10 lA 2 1.0 1.5 500 38 
(351 120 360 100 2 

040010 TO-202 75 100' 90 10 lA 2 1.0 1.5 500 38 
(35) 50 150 100 2 

040011 TO-202 75 100' 90 10 lA 2 1.0 1.5 500 38 
(35) 120 360 100 2 

040013 TO-202 75 100' 90 50 150 100 2 1.0 1.5 500 38 
(35) 

I 



~ MEDIUM POWER (Continued) 

VCBO VCEO VEBO 
ICES' 

VCE(5at) VBE(sa,) Cob fT I toff NF Type Case ICBO@ VCB hFE @ IC VCE IC Test Process 
No. Style 

(V) (V) (V) 
(nA) (V) Min Max (mA) & (V) 

(V) & (V) @(mA) (pF) .(MHz) @ (m~) (n5) (dB) 
Condition No. 

Min Min Min 
Max Max Min Max Max Min Max Max Max 

040014 TO·202 75 100' 90 120 360 100 2 1.0 1.5 500 38 
(35) 

040El TO·202 30 - 100' 40 10 lA 2 1.0 1.3 lA 38 
(35) 50 100 2 

040E5 TO·202 60 100' 70 10 lA 2 1.0 1.3 lA 38 
(35) 50 100 2 

040E7 TO·202 80 100' 90 10 1A 2 1.0 1.3 lA 38' 
(35) 50 100 2 

040Nl TO-202 250 10"A 250 20 40 10 3 75 20 48 
(35) 30 90 20 10 

20 4 10 

040N2 TO·202 250 10"A 250 30 40 10 3 75 20 48 
(35) 60 180 20 10 

30 4 10 

040N3 TO-202 300 10"A 300 20 40 10 3 75 20 48 1 
&l 

(35) 30 90 20 10 
20 4 10 Q 

040N4 TO-202 300 10"A 300 30 40 10 3 75 20 48 
(35) 60 180 20 10 , 

30 4 10 

040N5 TO·202 375 10"A 300 15 40 10 3 75 20 48 
(35) 20 20 10 

15 4 10 

042Cl TO-202 30 1 "A' 30 10 lA 1 0.5 1.3 lA 30 37 
(36) 25 200 1 

042C2 TO·202 30 1 "A' 30 20 lA 1 0.5 1.3 lA 30 37 
(36) 40 120 200 1 

042C3 TO-202 30 1 "A" 30 20 2A 1 0.5 1.3 lA 30 37 
(36) 40 200 1 

042C4 TO-202 45 1 "A' 45 10 lA 1 0.5 1.3 lA 30 37 
(36) 25 200 1 

042C5 TO-202 45 1 "A' 45 20 lA 1 0.5 1.3 lA 30 37 
(36) 40 120 200 1 

042C6 TO-202 45 1 "A' 45. 20 2A 1 0.5 1.3 lA 30 37 
(36) 40 200 1 

TEST CONDITIONS: 

(1) IC = 300 "A. VCE = lQV, f = 15.7kHz. (2) IC = lA, VCC = 20V, IBl = IB2 = 100mA. (3) IC = lA, VCC = 20V, 181 = 182 = 50mA. (4) IC = 100 "A, VCE = 10V, f = 1kHz. (5) IC = 150mA, 

VCC = 20V, 181 = 182 = 7.5mA. (61 IC = 30 "A. VCE = 10V, f = 1kHz. (71 Ie = 150mA', VEB = 2V, IBl = IB2 = 15mA. (8) IC = 500 "A, VCE = 10V, f = 1kHz. (91 IC = 2A, VCC = 40V, 
18) = 182 = 200mA. 

- -- - - - - ----- -- --
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NPN Transistors 

-~ 
MEDIUM POWER (Continued) 

VCBO VCEO VEBO 
ICES" 

VCE(satl VBE(sat) IC Cob fT I toft NF 
TVpe Casa ICBO@ VCB hFE @ IC & VCE Test Process 

Style 
(VI (V) (V) (V) & . (V) @(mA) (pF) .(MHz) @ (m~) (ns) (dB) 

Co!'dition No. No. 
Min Min Min 

(nA) (V) Min Max (mA) '(V) 
Max Min Max Max Mm Max - Max Max 

Max 

D42C7 TO-202 60 1 p.A· 60 10 lA 1 0.5 1.3 lA 30 38 
(36) 25 200 1 

D42C8 TO-202 60 1 p.A· 60 20 lA 1 0.5 ,1.3 lA 30 38 
(36) 40 120 200 1 

D42C9 TO-202 60 1 p.A· 60 20 2A 1 0.5 1.3 lA 30 38 
(36) 40 200 1 

D42Cl0 TO-202 80 10p.A· 90 10 lA 1 0.5 1.3 lA 100 38 
(35) 25 200 1 

D42Cll TO·202 80 10p.A" 90 20 lA -1 0.5 1.3 lA 100 38 
(36) 40 120 200 1 

D42C12 TO-202 80 10p.A· 90 20 2A 1 0.5 1.3 lA 100 38 
(36) 40 120 200 1 

MPSA05 TO·92 60 4 100 60 50 100 1 0.25 100 100 100 12 
(72) 50 10 1 

MPSA06 TO-92 80 4 100 80 50 100 1 0.25 100 100 100 12 

&l (72) 50 10 1 

MPSA42 TO-92 300 300 8 100 200 40 30 10 0.5 0.9 20 3 59 10 48 
(72) 40 10 10 

25 1 10 

MPSA43 TO-92 200 200 5 100 ISO 50 200 30 10 0.4 0.9 20 4 50 10 48 
(72) 40 10 10 

25 1 10 

MPSS560 TO-92 25 5 100 20 50 200 500 1 0.5 500 30 60 10 14 
(72) 50 100 1 

35 10 1 

MPSS561 TO-92 20 5 100 20 50 200 500 1 0.5 350 30 SO 10 14 
(72) 50 100 1 

35 10 1 

MRF8004 TO-39 SO 30 3 10p.A 50 10 400 2 70 35 

NCBS14 TO·39 SO 40 4 100 30 60 20 1 0.15 100 10 125 20 14 

NCBS35 TO-39 55 3 10p.A 40 30 150 100 1 0.5 lA 35 120 100 35 

NCBV14 TO·202 SO' 40 4 100 30 75 50 1 0.4 500 100 125 ' 50' 14 
(35) 

NCBX14 TO.e2+ 60 40 4 100 30 60 20 1 0,15 100 10 ' 125 20 ,14 
(91) 

NSD102 TO-202 60 45 5 100 SO 25 .IA 5 ' 0.2 0.9 100 30 60 50 37 
(35) 40 500 5 

50 150 100 5 0.4 1.2 500 
40 10 5 

--_ .. _- --------- - ------------



~ MEDIUM POWER (Continued) 
I 

VCSO VCEO VESO 
ICES' 

VCE(sa,) VSE(sa') Cob fT 'off NF I 
Tvpe Caso ICBO@ VCB hFE @ IC & VCE IC IC Test Process 

(V) (V) (V) (V) & (V) @(mA) (pF) (MHz) @(mA) (ns) (dB) 
No. Style (nA) (V) Min Max (rnA) (V) Condition No. 

Min Min Min 
Max 

Max Min Max Max Min Max Max Max 

I 
NSD103 TO·202 60 45 5 100 60 30 lA 5 0.2 0.9 100 30 60 50 37 

(35) 50 500 5 
120 360 100 5 0.4 1.2 500 
50 10 5 

NSD104 TO·202 100 80 7 100 100 10 lA 5 0.2 0.9 100 30 60 50 39 
(35) 50 150 100 5 

20 10 5 0.5 1.2 500 

NSD105 TO·202 100 80 7 100 100 10 lA 5 0.2 0.9 100 30 60 50 39 
(35) 120 360 100 5 

10 10 5 0.5 1.2 500 

NSD106 TO·202 140 100 7 100 140 25 500 5 0.2 0.9 100 30 60 50 39 
(35) 50 150 100 5 

20 10 5 0.5 1.2 500 

NSD123 TO·202 120 120 6 50 50 15 300 10 0.4 1.2 150 10 08 
(35) . 40 300 150 10 

35 10 10 ~ 
w 25 1 10 .... 20 1 10 

NSD131 TO·202 250 250 7 100 150 30 90 30 10 1.0 0.85 20 3 48 
(35) 15 10 10 

15 1 10 

NSD132 TO·202 250 250 7 100 150 60 180 30 10 1.0 0.85 20 3 48 
(35) 30 10 10 

15 1 10 

NSD133 TO·202 300 300 7 100 150 30 90 30 10 1.0 0.85 20 3 48 
(35) 15 10 10 

15 1 10 

NSD134 TO·202 300 300 7 100 150 60 180 30 10 1.0 0.B5 20 3 48 
(35) 30 10 10 

15 1 10 

NSD135 TO·202 375 375 7 100 150 30 30 10 1.0 0.B5 20 3 48 
(35) 30 10 10 

15 1 10 

NSD457 TO·202 160 160 5 50 100 25 30 10 1.0 30 48 
(35) 

NSD458 TO·202 250 250 5 50 200 25 30 10 1.0 30 48 
(35) 

TEST CONDITIONS: 

(lIle = 300 !lA, VeE = 10V, f = 15.7kHz. (2) Ie = lA, Vee = 20V, lsI = 182 = 100mA. (3) Ie = lA, Vee = 20V, lSI = 182 = 50mA. (4) Ie = IODiJA, VeE = 10V, f = 1kHz. (5) Ie = 15DmA, 

Vee = 2DV, lSI = IS2 = 7.5mA. (6) Ie = 30 !lA, VeE = 10V, f = 1kHz. (7) Ie = 150mA, VES = 2V, lsI = IS2 = 15mA. (8) Ie = 500 iJA, VeE = 10V, f = 1kHz. (9) Ie = 2A, Vee = 4DV, 

IS 1 = 182 = 200mA. 
- --- -- ---
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~ MEDIUM POWER (Continued) 

Tvpe 
No. 

NSD459 

NSD3439 

NSD3440 

NSD6178 

NSD6179 

NSDUOI 

NSDUOIA 

NSDU02 

NSDU05 

NSDU06 

NSDU07 

NSDU10 

NSE180 

NSE181 

Case 
Style 

TO·202 
(351 

TO·202 
(351 

TO·202 
1351 

TO-202 
(35) 

TO-202 
(35) 

TO-202 
(35) 

TO-202 
(35) 

TO-202 
(351 

TO-202 
(35) 

TO-202 
(35) 

TO-202 
135) 

TO-202 
(35) 

TO-202 
(36) 

TO-202 
{361 

VCBO 
(VI 
Min 

300 

40 

50 

60 

60 

80 

100 

300 

VCEO 
(VI 
Min 

300 

350 

250 

75 

50 

30 

40 

40 

60 

80 

100 

300 

40 

60 

VEBO 
(VI 
Min 

5 

5 

5 

5 

4 

4 

4 

8 

ICES' 

ICBO@ VCB 
{nAI {VI 
Max 

hFE @ Ic & VCE 
Min Max {mAl {VI 

50 250 I 25 

20l'A 300 140 
30 

500 I'A 200 I 40 
30 

500l'A 80 110 
40 
30 

500l'A 60 110 
40 
30 

100 

100 

100 

100 

100 

100 

200 

100 

100 

30 

40 

40 

60 

50 
60 
55 

50 
60 
55 

30 
50 
50 

20 
50 
80 

80 120 
50 
80 

100 120 
50 
80 

200 140 
40 
25 

60 

80 

12 
30 
50 

12 
30 
50 

30 

160 20 
2 

160 20 
2 

lA 
250 500 

50 

lA 
250 500 

50 

lA 
100 
10 

lA 
100 
10 

500 
300 150 

10 

500 
250 
50 

500 
250 
50 

500 
250 
50 

30 
10 

lA 
500 

250 100 

lA 
500 

250 10 

10 

10 
10 

10 
-10 

2 
2 
2 

2 
2 
2 

10 
10 
10 

10 
15 
15 

1.5 

1.5 

VCE{sat) 
(VI & 
Max 

1.0 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.4 

0.35 

0.35 

0.35 

1.5 

0.9 

0.3 

0.9 

0.3 

VBE(sat) IC 
{VI @{mAI 

Min Max 

30 

1.3 50 

Cob 
{pFI 
Max 

20 

1.350120 

1.2 500 I 30 

1.2 500 I 30 

1.2 lA 30 

1.2 lA 30 

IT 
{MHzl @ IC 

Min Max {mAl 

15 10 

15 10 

50 50 

50 50 

50 50 

50 50 

1.3 150 120 150 20 

250 30 I 50 200 

250 30 50 200 

250 30 50 200 

0.8 20 3 60 10 

1.5 1.5A 50 100 

500 

1.5 1.5A 50 100 

500 

NPN Transistors 

toll 
{nsl 
Max 

NF 
{dBI 
Max 

Test 
Condition 

Process 
No. 

48 

36 

36 

38 

38 

37 

37 

37 

38 

39 

39 

48 

37 

38 



~ MEDIUM POWER (Continued) 

VCBO VCEO VEBO 
ICES· 

VCE(satl VBE(",I Cob IT toff ~JF 
Type Case ICBO@ Vce hFE '" Ie & VCE @ Ie @ IC Test Precess 
No. Style 

(VI (VI (VI 
(nAI (VI Min Ma. ~ (mAl (VI 

(VI & (VI 
(mAl 

(pFI (MHzl 
{mAl 

(ns) (dBI 
Condition i.Jo. 

Min Min Min 
Max Max Min Max Max Min Max M .. Max 

NSE457 TO·202 160 160 5 50 100 25 30 10 1.0 30 48 
(361 

NSE458 TO·202 250 250 5 50 200 25 30 10 1.0 30 48 
1361 

NSE459 I TO.202 300 300 50 250 25 30 10 
I 

1.0 
--

43 5 30 
(361 -

PN3566 TO·92 40 30 5 50 20 150 600 10 10 1.0 100 25 4 100 30 14 
(72) 80 2 10 

-
PN3567 TO-92 80 40 5 50 40 40 120 150 1 0.25 150 20 60 600 50 14 

(72) 40 30 1 ---
PN3568 TO-92 80 60 5 50 40 40 120 150 1 0.25 150 20 60 600 50 12 

(721 40 30 1 

W 

PN3569 TO-92 80 40 5 50 40 100 300 150 1 0.25 150 20 

1
60 

600 50 14 

(721 100 30 1 

PN7055 TO·92 220 220 7 100 150 40 30 20 1.0 0.85 20 3.5 50 15 48 

(721 40 10 20 
1 

<0 20 1 20 

SE7055 TO-39 220 220 7 100 150 40 30 20 1.0 0.85 20 3.5 50 15 48 

40 10 20 
20 1 20 

SE7056 TO·39 300 300 7 100 200 40 30 20 1.0 0.85 20 3 50 is 48 

40 10 20 
20 1 20 

SV7056 TO·202 300 300 7 100 200 40 30 20 1.0 0.85 20 3 50 15 48 

(351 40 10 20 
20 1 20 

TN2l02 TO-92+ 120 65 7 10 60 10 lA 10 0.5 i.l 150 15 60 50 12 

(911 25 500 10 
40 120 150 10 
35 10 10 
20 0.1 10 
10 0.Q1 10 

TEST CONDITIONS: 

III IC = 300 p.A, VCE = 10V, f = 15.7kHz. (2) Ie = 1A, Vee = 20V, 181 = 182 = 100mA. (31 Ie = lA, Vee = 20V, Is' = 182 = 50mA. (4) Ie = lOOMA, VeE = 10V, f = 1kHz. (5)1:; = 150mA, 

Vee = 20V, 181 = IB2 = 7.5mA. (61 Ie = 30 MA, VeE = lOV, f = 1kHz. (71 Ie = 150mA, VEB = 2V, 181 = 182 = 15mA. lSI IC = 500 I:A, VCE = 10V, I = 1kHz. (91 Ie = 2A. Vee = 40V, 

181 = 182 = 200mA. 
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NPN Transistors 

~ MEDIUM POWER (Continued) 
I 

VCBO VCEO VEBO 
'CES' 

VCE(5atl VBE(satl IC Cob fT I toff NF 
I Type Case ICBO@ VCB hFE @ IC 8< VCE Test Process 

No. Style 
(V) (\I) (V) 

(nA) (V) Min Max (mA) (V) 
(V) 8< • (V) @(mA) (pF) .(MHz) @ (m~) (n5) (dB) 

Condition No. 
Min Min Min 

Max 
Max Mm Max Max Mm Max Max Max 

TN3019 TO-92+ 140 80 7 10 90 15 lA 10 0.2 1.1 150 12 100 50 4 1 12 
(91) 50 500 10 

100 300 150 10 0.5 500 
90 10 10 
50 0.1 10 

TN3020 TO·92+ 140 80 7 10 90 15 lA 10 0.2 1.1 150 12 80 50 12 
(911 30 100 500 10 

40 120 150 10 0.5 500 
40 120 10 10 
30 100 0.1 10 

TN3053 TO·92+ 60 40 5 250 30 50 250 150 10 1.4 1.7 150 15 100 50 12 
(91) 25 150 2.5 

TEST CONDITIONS: 

(1) 'C = 300 /lA, VCE = 10V, f = 15.7kHz. (2) 'c = lA, Vcc = 20V, '81 = '82 = 100mA. (3) 'C = lA, VCC = 20V, '8 1 = '82 = SOmA. (4) 'C = 100 /lA, VCE = 10V, f = 1kHz. (5) 'c = 150mA, 

Vec = 20V, '81 = '82 = 7.5mA. (6) 'C = 30 /lA, VCE = 10V, f = 1kHz. (7) 'c = 150mA, VES = 2V, '81 = '82 = 15mA. (8) 'C = 500 /lA, VCE = 10V, f = 1kHz. (9) 'c = 2A, Vcc = 40V, 

J,. '81 = 182 = 200mA. 
o 

~ POWER 

'CEX' 

Type Case VCBO VCEO VEBO 'CEBt VCB hFE IC VCE 
VCE(satl VBE(satl IC 

Cob fT 'c (V) (V) (V) 'CBO @ @ (A) 8< (V) & (V) @ (pFI (MHz) @ Process 
No. Styl. (V) Min Max (V) (A) (A) 

Min Min Min (/lA) Max Min Max Max Min Max 
Max 

2N4921 TO·126 40 100 40 10 1 1 0.6 1.3 1 100 300 0.25 2C 
20 100 0.5 1 
40 0.05 1 

2N4922 TO·126 60 100 60 10 1 1 0.6 1.3 1 100 300 0.25 2C 
20 100 0.5 1 
40 0.05 1 

2N4923 TO·126 80 100 80 10 1 1 0.6 1.3 1 100 300 0.25 2C 
20 100 0.5 1 
40 0.05 1 

2N5190 TO'126 40 100 40 10 4 2 0.6 1.5 2 1 2E 
25 100 1.5 2 1.4 4 

2N5191 TO·126 60 100 60 10 4 2 0.6 1.5 2 1 2E 
25 100 1.5 2 1.4 4 

---



.~ 
POWER (Continued) 

ICEX' 

Typ. Case VCBO VCEO VEBO ICEBt 
VCB hFE IC VCE 

VCE(sat) VBE(sat) Ic 
Cob fT 

IC (VI (VI (VI ICBO @ @ & (VI & (VI @ (pFI (MHzI @ Process 
No. Styl. (VI Min Max (AI (VI (AI (AI 

Min Min Min IIlAI Max Min Max Max Min Max 
Max 

2N5192 TO-126 80 100 80 7 4 2 0.6 1.5 2 1 2E 
20 80 1.5 2 1.4 4 

2N5293 Lead Bend 10 SOOt 50 30 120 0.5 4 1.0 0.5 2 0.2 4E 
+ Clip (100nl 
TO-220 

2N5294 TO-220 70 sOOt 50 30 120 0.5 4 1.0 0.5 2 0.2 4E 
1100nl 

2N5295 Lead Bend 40 100 35 30 120 1 4 1.0 1 2 0.2 4E 
+ Clip 
TO-220 

2N5296 TO-220 40 100 35 30 120 1 4 1.0 1 2 0.2 4E 

2N5297 Lead Bend 60 SOOt 50 20 80 1.5 4 1.0 1.5 2 0.2 4E 
+ Clip 1100m 
TO-220 

, 
-~ 2N5298 TO-220 60 SOOt 50 20 80 1.5 4 1.0 1.5 2 0.2 4E 

1100nl 

2N5490 TO-220 40 SmA* 55 5 6.5 4 2 6.5 4E 
20 100 2 4 

2N5491 Lead Form 40 SmA· 55 5 6.5 4 2 6.5 4E 
+ Clip 20 100 2 4 
TO-220 

2N5492 TO-220 55 1 rnA· 70 5 6.5 4 2 6.2 4E 
20 100 2.5 4 

2N5493 Lead Form 55 1 rnA· 70 5 6.5 4 2 6.5 4E 
+ Clip 20 100 2.5 4 
TO-220 

2N5494 TO-220 40 1 rnA· 55 5 6.5 4 2 6.5 4E 
20 100 3 4 

2N5495 Lead Form 40 1 rnA· 55 5 6.5 4 2 6.5 4E 
+ Clip 20 100 3 4 
TO-220 

2N5496 TO-220 70 1 rnA· 85 5 7 4 2 7 4E 
20 100 3.5 4 

2N5497 Lead Form 70 1 rnA· 85 5 7 4 2 7 4E 

I 

+ Clip 20 100 3.5 4 
TO-220 
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NPN Transistors 

~ POWER (Continued) 

ICEX' 

Type Case VCBO VCEO VEBO ICEBt 
vCB hFE IC VCE VCE(satl VBE(sat) 

Ic Cob fT 
IC (VI (VI (VI ICBO I@ @ 

(AI 8< (VI 8< (VI I@ (pFI (MHz) @ Process 
No. Styl. 

Min Min Min (pAl 
(V) Min Max (VI 

Max Min Max 
(AI 

Max Min Max 
(AI 

Max 
2N5655 TO·126 250 10 275 5 0.5 10 1.0 0.1 25 10 0.05 36 

15 0.25 10 2.5 0.25 
3D 250 0.1 10 10 0.5 
25 0.05 10 

2N5656 TO·126 300 10 350 5 -0.5 10 1.0 0.1 25 10 0.05 36 I 

15 0.25 10 2.5 0.25 
3D 250 0.1 10 

I 
25 0.05 10 10 0.5 

2N5657 TO·126 350 10 375 5 0.5 10 1.0 0.1 25 10 0.05 36 
15 0.25 10 2.5 0.25 
3D 250 0.1 10 
25 0.05 10 10 0.5 

2N6037 TO·126 40 500 40 100 4A 3 2.0 4.0 2 200 25 0.75 2J 
750 1500 2A '3 3.0 '4 
SOD 0.5 3 

~ 2N6D38 TO·126· SO 500 60 100 4A 3 2.0 4.0 2 200 25 0.75 2J 

'" 750 1500 2A 3 
500 0.5 3 3.0 4 

2N6039 TO·126 SO 500 80 100 4A 3 2.0 4.0 2 200 25 0.75 2J 
750 1 SOD 2A 3 
500 0.5 3 3.0 4 

2N6D98 Lead Bend SO 2mA* 65 5 10 4 2.5 10 4A 
+ Clip 20 80 4 4 
TO·220 

2N6D99 TO·220 60 2mA* 65 5 10 4 2.5 10 4A 
20 80 4 4 

2N61 00 Lead Bend 70 2mA* 75 5 10 4 2.5 10 4A 
+ Clip 20 80 5 4 
TO·220 

2N6101 TO·220 70 2mA* 75 5 10 4 2.5 10 4A 
! 20 80 5 4 

2N6102 Lead Bend 40 2 mA* 40 5 16 4 2.5 16 4A 
+ Clip 15 60 8 4 
TO·220 

2N6103 TO·220 40 2mA* 40 5 16 4 2.5 16 4A 
15 60 B 4 

2N6121 TO·220 45 100 45 10 4 2 0.6 1.5 2.5 1 4E 
25 100 1.5 2 1.4 4 

I 

I 



~ POWER (Continued) 

ICEX' 

Typ. Case VCBO VCEO VEBO ICEBt 
VCB hFE IC VCE VCE(satl VBE(satl Ic Cob fT 

IC 
No. Styl. 

(VI (VI (VI ICBO @ 
(VI Min Max 

@ 
(AI 

& 
(VI 

(VI & (VI @ 
(AI 

(pFI (MHzl @ 
(AI 

Process 
Min Min Min (~AI Max Min Max Max Min Max 

Max 

2N6122 TO·220 60 100 60 10 4 2 0.6 1.5 2.5 1 4E 
25 100 1.5 2 1.4 4 

2N6123 TO·220 80 100 80 7 4 2 0.6 1.5 2.5 1 4E 
20 80 1.5 2 1.4 4 

2N6129 TO-220 40 100 40 7 7 4 1.4 7 4E 
20 100 2.5 4 

2N6130 TO-220 60 100 60 7 7 4 1.4 7 4E 
20 100 2.5 4 

2N6131 TO-220 80 100 80 5 7 4 2.0 7 4E 
20 100 2.5 4 

2N6288 TO-220 30 100' 37.5 5 6.5 4 1.0 3 250 4 0.5 4E 
30 150 3 4 2.0 6.5 

2N6289 Lead Bend 30 100' 37.5 5 6.5 4 1.0 3 250 4 0.5 4E 
.. Clip 30 150 3 4 2.0 6.5 

,t.. 
w 

TO-220 

2N6290 TO-220 50 100' 56 5 6.5 4 1.0 2.5 250 4 0.5 4E 
30 150 3 4 2.0 6.5 

2N6291 Lead Bend 50 100' 50 5 6.5 4 1.0 2.5 4 0.5 4E 
+ Clip 3 150 3 4 2.0 6.5 250 
TO-220 

2N6292 TO-220 70 100' 75 5 6.5 4 1.0 2 250 4 0.5 4E 
30 150 2 4 2.0 6.5 

2N6293 Lead Bend 70 100' 75 5 6.5 4 1.0 2 250 4 0.5 4E 
+ Clip 30 150 2 4 2.0 6.5 6.5 
TO-220 

2N6386 TO-220 40 300' 40 100 8 3 2.0 3 200 20 1 4J 
1000 20,000 3 3 3.0 8 

2N6486 TO-220 40 500' 35 5 15 4 1.3 5 4A 
(100111 20 150 5 4 3.5 15 

2N6487 TO-220 60 500' 55 5 15 4 1.3 5 4A 
(100111 20 150 5 4 3.5 15 

2N6488 TO-220 80 500' 75 5 15 4 1.3 5 4A 
(100111 20 150 5 4 3.5 15 

D44Cl TO-220 30 10' 40 10 1 1 0.5 1.3 1 100 3 0.02 4F 
25 0.2 1 

D44C2 TO-220 30 10' 40 20 1 1 0.5 1.3 1 100 3 0.02 4F 
40 120 0.2 1 

SJo)s!sueJ,l NdN 



NPN Transistors 

~ POWER (Continued) 

ICEX' 

Type cilse VCSO VCEO VESO ICESt 
VCS hFE IC VCE 

VCE(satl VSE(satl IC Cob fT 
IC 

No. Style 
(VI (VI (VI ICSO @ 

!VI Min Max 
@ 

(AI & (VI 
(VI & (VI @ 

(AI 
(pFI (MHz! @ 

(AI 
Process 

Min Min Min (pAl Max Min Max Max Min Max 
Max 

D44C3 TO·220 30 10' 40 20 2 1 0.5 1.3 1 100 _3 0.02 4E 
40 02 1 

D44C4 TO·220 45 10' 55 10 1 1 0.5 1.3 1 100 3 0.02 4F 
25 0.2 1 

D44C5 TO-220 45 10' 55 20 1. 1 0.5 1.3 1 100 3 0.02 4F 
40 120 0.2 1 

D44C6 TO-220 45 10' 55 20 2 1 0.5 1.3 1 100 3 0.02 4E 
40 0.2 1 

D44C7 TO-220 60 10' 75 10 1 1 0.5 1.3 1 100 3 0.02 4F 
25 0.2 1 

D44C8 TO-220 60 10' 70 20 1 1 0.5 1.3 1 100 3 0.02 4F 
40 120 02 1 

D44C9 TO-220 60 10' 70 20 2 1 0.5 1.3 1 100 3 0.02 4E 
40 0.2 1 

t 
D44Cl0 TO-220 80 10' 90 10 1 1 0.5 1.3 1 100 3 0.02 4F 

25 0.2 I 

D44Cl1 TO-220 80 10' 90 20 1 1 0.5 1.3 1 100 3 0.02 4E 
40 120 0·2 1 

D44CI2 TO-220 80 10' 90 2.0 2 1 0.5 1.3 1 100 3 0.02 4E 
, 40 0.2 1 

D44Hl TO-220 30 10 30 20- 4 1 1.0 1.5 8 4A 
35 2 I 

D44H2 TO-220 30 10 :30 40 4 1 1.0 1.5 8 4A 
'60 2 1 

D44H4 TO-220 45 10 45 20 4 1 1.0 1.5 8 4A 
35 2 1 

D44H5 TO-220 45 10 45 40 4 1 1.0 1.5 8 4A 
60 2 1 

D44H7 TO-220 60 10 60 20 4 1 1.0 1.5 8 4A 
35 2 1 

D44H8 TO-220 60 10 60 40 4 I 1.0 1.5 8 4A 
60 2 1 

D44Hl0 TO-220 80 10 80 20 4 1 1.0 1.5 8 4A 
35 2 1 

D44Hl·l TO-220 80 10 80 40 4 1 1.0 1.5 8 4A 
60 2 1 

--



~ POWER (Continued) 

ICEX' 

Type Ca .. VCBO VCEO VEBO ICEBt 
VCB hFE IC VCE 

VCE(satl VBE(sat) IC Cob IT 
IC (V) (V) (V) ICBO @ @ & (V) & (V) @ (pF) (MHzI @ Process 

No. Style 
Min Min Min (MAl 

(V) Min Max (AI (VI 
Max Min Max 

(AI 
Max Min Max 

(A) 

Max 

MJE180 TO·126 40 0.1 60 12 1.5 1 0.3 0.500 30 50 0.05 37 
30 0.5 1 0.9 1.5 1.5 
50 250 0.1 1 1.7 2.0 3 50 0.1 

MJE181 TO·126 60 0.1 80 12 1.5 1 0.3 0.500 30 50 0.1 38 
30 0.5 1 0.9 1.5 1.5 
50 250 0.1 1 1.7 2.0 3 

MJE182 TO·126 80 0.1 100 12 1.5 1 0.3 0.500 30 50 0.05 39 
30 0.5 1 0.9 1.5 1.5 
50 250 0.1 1 1.7 2.0 3 50 0.1 

MJE340 TO·126 300 100 300 30 240 0.05 10 36 

MJE341 TO·126 150 300 175 20 0.15 10 1.0 0.05 15 15 0.05 36 
25 200 0.05 10 
20 0.01 10 2.3 0.15 

MJE344 TO·126 200 100 200 30 300 0.05 10 1.0 0.05 15 15 0.05 36 

MJE520 TO·126 30 100 30 25 1 1 2C 
.j,. 
U1 MJE521 TO·126 40 100 40 40 1 1 2C 

MJE720 TO·126 40 100' 40 8 1 1 0.15 0.15 37 
20 0.5 1 0.4 0.5 
40 0.15 1 1.0 1.3 1.5 

MJE721 TO·126 60 100' 60 S 1 1 0.15 0.15 38 
20 0.5 1 0.4 0.5 
40 0.15 1 1.0 1.3 1.5 

MJE722 TO-126 
, 

80 100' 80 8 1 1 0.15 0.15 39 
20 0.5 1 0.4 0.5 
40 0.15 1 1.0 1.3 1.5 

MJESOO TO-126 60 200 60 750 1.5 3 2.5 1.5 2J 

MJE801 TO-126 60 200 60 750 2 3 2.8 2 2J 

MJE802 TO-126 80 200 SO 750 1.5 3 2.5 1.5 2J 

MJES03 TO-126 80 200 80 750 2 3 2.S 2 2J 

MJE3439 TO-126 350 20 360 40 160 0.02 10 0.5 1.3 0.05 10 15 0.01 36 

30 0.002 10 

MJE3440 TO-126 250 20 250 40 160 0.02 10 0.5 1.3 0.05 10 15 0.01 36 
30 0.002 10 

MRF472 TO-126 30 .3 10 50 10 0.4 2 70 35 

NCBJ14 TO-126 60 40 4 0.1 30 75 0.05 1 0.4 0.5 10 125 0.05 14 

NCBJ35 TO-126 65 3 10 40 30 150 0.1 1 0.5 1 35 120 0.1 35 

NCBW35 TO-220 65 3 10 40 30 150 0.1 1 0.5 1 35 120 0.1 35 

-
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.i. 

'" 

~ 
Type 
No. 

NSP41 

NSP41 A 

NSP41B 

NSP41C 

NSP205 

NSP520 

NSP521 

NSP575 

NSP577 

NSP579 

NSP5S1 

NSP5S5 

NSP5S7 

NSP5S9 

NSP595 

NSP597 

NSP599 

NSP601 

NSP695 

NSP695A 

NSP697 

NSP697A 

NSP699 

NSP699A 

NSP701 

POWER (Continued) 

Case VCBO VCEO 
(V) Ii/) 

Style 
Min Min 

TO·220 40 

TO-220 60 

TO-220 SO 

TO·220 100 

TO-220 50 

TO-220 30 

TO-220 40 

TO-220 45 45 

TO-220 60 60 

TO-220 SO SO 

TO-220 100 100 

TO-220 45 45 

TO-220 60 60 

TO-220 SO SO 

TO-220 45 45 

TO-220 60 60 

TO-220 SO SO 

TO-220 100 

TO-220 45 

TO-220 45 

TO-220 60 

TO-220 60 

TO-220 SO 

TO-220 SO 

TO-220 100 

ICEX' 
VEBO ICEBt 

VCB (V) ICBO @ 
(V) Min 

Min (IlA) 
Max 

400 40 15 
30 

400 60 30 

400 SO 15 
30 

400 100 15 
15 

100 50 25 

100 30 25 

100 40 40 

100 45 25 

100 60 25 

100 SO 15 

100 100 15 

100 45 25 
40 

100 60 25 
40 

100 SO 15 
30 

100 45 25 
40 

100 60 25 
40 

100' SO 15 
30 

100 100 15 
30 

200 45 750 

200 45 750 

200 60 750 

200 60 750 

200 SO 750 

200 SO 750 

200 100 750 

NPN Transistors 

hFE IC VCE 
VCE(sat) VBE(sat) 

IC 
Cob IT 

IC @ & (V) & (V) @ (pF) (MHz) @ Process Max (A) (V) (A) (A) 
Max Min Max Max Min Max 

75 3 4 1.5 5 3 0.5 4E 
0.3 4 1.5 5 3 0.5 4E 

0.3 4 

75 3 4 1.5 5 3 0.5 4E 
0.3 4 

75 3 4 1.5 5 3 0.5 4E 
0.3 4 

100 2 2 4A 

1 1 4F 

1 1 4F 

1 1 0.6 1 3 0.5 4F 

1 1 0.6 1 3 0.5 4F 

1 1 O.S 1 3 0.5 4F 

1 1 O.S 1 3 0.5 4F 

2 2 O.S 2 3 0.25 4E 
0.5 2 

2 2 O.S 2 3 0.25 4E 
0.5' 2 

2 2 O.S 2 3 0.25 4E 
0.5 2 

3 2 1.0 3 3 0.25 4E 
1 2 

3 2 1.0 3 3 0.25 4E 
1 2 

3 2 1.0 3 3 0.25 4E 
1 2 

3 2 1.0 3 3 0.25 4A 
1 2 

3 3 2.5 3 4J 

4 3 2,S 4 4J 

3 3 2.5 3 4J 

4 3 2.S 4 4J 

3 3 2.5 3 4J 

4 3 2.S 4 4J 

3 3 2.5 3 4J 

-



~ POWER (Continued) 

ICEX· 

Type Case VCBO VCEO VEBO ICEBt 
VCB hFE IC VCE 

VCE(sat) VBE(sat} IC Cob fT 
IC 

No. Style 
(V) (V) (V) ICBO @ 

(VI Min Max 
@ 

(AI & 
(VI 

(V) & (VI @ 
(AI 

(pFI (MHz I @ 
(AI 

Process 
Min Min Min -(pA) Max Min Max Max Min Max 

Max 

NSP2020 TO·220 40 400 40 15 3 4 1.0 3.5 3 0.5 4A 
25 125 1 4 1.5 5 

NSP2021 TO·220 60 400 60 15 3 4 1.0 3.5 3 0.5 4A 
20 125 1 4 1.5 5 

NSP2100 TO-220 60 200 60 750 3 3 2.5 3 4J 

NSP2101 TO-220 60 200 60 750 4 3 2.5 4 4J 

NSP2102 TO-220 60 200 80 750 3 3 '2.5 3 4J 

NSP2103 TO-220 80 200 80 750 4 3 2.5 4 4J 

NSP2480 TO-220 40 100 40 20 100 1.5 4 1.4 4 4A 
40 1 4 0.7 1.5 

NSP2481 TO-220 60 100 60 20 100 1.5 4 1.4 4 4A 
40 1 4 0.7 1.5 

NSP2482 TO-220 40 100 40 20 100 2.5 4 1.4 4 4A 
40 1 4 0.7 1.5 

~ .... NSP2483 TO-220 60 100 60 20 100 2.5 4 1.4 4 4A 
40 1 4 0.7 1.5 

NSP2520 TO-220 40 200' 40 10 1 4 0.7 1 4F 
40 200 0.2 4 

NSP3054 I:.ead Bend 55 1 rnA* 90 5 3 4 1.0 0.5 4E 
+Clip 25 100 0.5 4 6.0 3 
TO-220 

NSP3055 TO-220 60 lmA 70 5 10 4 1.0 4 2 0.5 4A 
20 70 4 4 8.0 10 

NSP4921 TO-220 40 100 40 10 1 1 0.6 1.3 1 3 0.25 4F 
20 100 0.5 1 
40 0.05 1 

NSP4922 TO-220 60 _ 100 60 10 1 1 0.6 1.3 1 3 0.25 4F 
20 100 0.5 1 
40 0.05 1 

NSP4923 TO-220 80 100 80 10 1 1 0.6 1.3 1 3 0.25 4F 
20 100 0.5 1 
40 0.05 1 

NSP5190 TO-220 40 100 40 10 4 1 0.6 1.5 4E 
25 100 1.5 1 1.4 4 

NSP5191 TO-220 60 100 60 10 4 1 0.6 1.5 4E 
25 100 1.5 1 1.4 4 

---------------- -- -- - - - ----- --------------
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NPN Transistors 

It POWER (Continued) 

ICEX' 

Type ease VCBO VCEO VEBO ICEBt 
VCB hFE IC VCE 

VCE(sad VBElsed Ic Cob fT 
IC (VI IVI IVI ICBO @ @ 

IAI & IVI & IVI @ IpFI (MHzl @ Process No. Style 
Min Min Min ("AI 

IVI Min Max (V) 
Max Min Max 

IAI 
Max Min Max 

IA) 

Max 

NSP5192 TO·220 80 100 .80 7 4 2 0.6 1.5 4E 
20 80 1.5 2 1.4 4 

NSP5977 TO·220 40 100' 60 7 5 2 1.7 2.5 5 200 ~ 0.5 4A 
20 120 2.5 2 
40 0.5 2 0.6 2.5 

NSP5978 TO·220 60 100' 80 7 5 2 1.7 2.5 5 200 2 0.5 4A 
20 150 2.5 2 
40 0.5 2 0.6 2.5 

NSP5979 TO·220 80 100' 100 7 5 2 1.7 2.5 5 200 2 0.5 4A 
20 150 2.5 2 
40 0.5 2 0.6 2.5 

NSP5983 TO·220 40 100' 60 7 8 2 1.7 2.5 8 250 2 0.5 4A 
20 120 4 2 
40 1 2 0.6 4 

NSP5984 TO·220 60 100' 80 7 8 2 1.7 2.5 8 250 2 0.5 4A 
.t. 20 120 4 2 
00 40 1 2 0.6 4 

NSP5985 TO·220 80 100' 80 7 8 2 1.7 2.5 8 250 2 0.5 4A 
20 120 4 2 
40 1 2 0.6 4 

TIP29 TO·220 40 200' 40 15 75 1 4 0.7 1 3 0.2 4F 
40 '0.2 4 

TlP29A • TO·220 60 200' 60 15 75 1 4 0.7 1 3 . 0.2 4F 
40 0.2 4 

TIP298 TO·220 80 200' 80 15 75 1 4 0.7 1 3 0.2 4F 
40 02 4 

TlP29C TO·220 100 200' 100 15 75 1 4 0.7 1 3 0.2 4F 
40 0.2' 4 

TIP31 TO'220 40 200' 40 10 50 3 4 1.2 3 3 0.5 4F 
25 1 4 

TIP31A TO·220 60 200' 60 lit 50 3 4 1.2 3 3 0.5 4F 
25 1 4 

TIP31B TO·220 80 200' 80 10 50 3 4 1.2 3 3 0.5 4F 
25 1 4 

TIP31C TO·220 100 200' 100 10 50 3 4 1.2 3 3 0.5 4F 
25 1 4 

TIP41 TO·220 40 400' 40 15 75 3 4 1.5 6 3 0.5 4A 
30 0:3 4 

-



~ POWER (Continued) 

ICEX' 

Tvpe Case VCBO VCEO VEBO ICEBt 
VCB hFE IC VCE 

VCE(sat) VBE(sat) 
Ic 

Cob fT 
IC 

No. Style 
(VI (VI (VI ICBO @ 

(VI Min Max 
@ 

(AI & (VI 
(VI & (VI @ 

(AI 
(pFI (MHzl @ 

(AI Process 
Min Min Min ("AI Max Min Max Max Min Max 

Max 

TIP41A TO·220 60 400' 60 15 75 3 4 1.5 6 3 0.5 4A 
30 0.3 4 

TIP41B TO·220 80 400' 80 15 75 3 4 1.5 6 3 0.5 4A 
30 0.3 4 

TIP41C TO·220 100 400' 100 15 75 3 4 .1.5 6 3 0.5 4A 
30 0.3 4 

TlP61 TO·220 40 200' 40 15 100 0.5 4 0.7 0.5 3 0.05 4F 
40 0.05 4 

TIP61A TO·220 60 200' 60 15 100 0.5 4 0.7 0.5 3 0.05 4F 
40 0.05 4 

TIP61B TO·220 80 200' 80 15 100 0.5 4 0.7 0.5 3 0.05 4F 
40 0.05 4 

TIP61C TO·220 100 200' 100 15 100 0.5 4 0.7 0.5 3' 0.05 4F 
40 0.05 4 

~ 
TIPll0 TO·220 60 lmA 60 500 2 4 2.5 2 4J 

1000 1 4 

TIPlll TO·220 80 - lmA 80 500 2 4 2.5 2 4J 
1000 1 4 

TIPl12 TO-220 100 lmA 100 . 500 2 4 2.5 2 4J 
1000 1 4 

TIP120 TO·220 60 200 60 1000 3 3 2.0 3 4K 
1000 0.5 3 4.0 5 

TIP121 TO·220 80 200 80 1000 3 3 2.0 3 4K 
1000 0.5 3 4.0 5 

TIP122 TO·220 100 200 100 1000 3 3 2.0 3 4K 
1000 0.5 3 4.0 5 

TIP130 TO·220 60 200 60 1000 15,000 4 4 2.0 4 4K 
500 1 4 3.0 6 

TIP131 TO·220· 80 200 80 1000 15,000 4 4 2.0 4 4K 
500 1 4 3.0 6 

TIP132 TO·220 100 200 100 1000 15,000 4 4 2.0 4 4K 
500 1 4 3.0 6 
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U. 
Q 

~ 
Type 
No. 

2N5305 

2N5306 

2N5307 

2N5308 

92PU45 

92PU45A 

D40Cl 

D4OC2 

D40C3 

D40C4 

D40C5 

D40C7 

D40C8 

MPSA12 

MPSA13 

MPSA14 

DARLINGTON 

VCBO Case 
(VI 

Style 
Min 

TO-92 
(74) 

TO·92 
(741 

TO·92 
(74) 

TO-92 
(741 

TO-92+ 50 
(91) 

TO-92+ 60 
(911 

TO-202 
(351 

TO-202 
(3SI 

TO-202 
(351 

TO-202 
(351 

TO-202 
(351 

TO-202 
(35). 

TO-202 
(35) 

TO-92 20 
(721 

TO-92 30 
(721 

TO-92 30 
(72) 

I 

.. -

VCEO VEBO 
ICES' 
ICBO @ VCB hFE (VI (V) 

Min Min 
(nA) (VI Min 

Max 

100 25 2000 

100 25 7000 

100 40 2000 

100 40 7000 

12 100 30 4000 
15,000 
25,000 

12 100 40 4000 
15,000 
25,000 

30 .500" 30 10,000 

30 500' 30 40,000 

30 500' 30 90,000 

40 . 500' . 40 10,000 

40 500' 40 40,000 

SO 500' 50 10,000 

SO 500' 5 40,000 

100 15 20,000 

100 30 10,000 
5,000 

100 30 20,000 
10,000 

NPN Transistors 

i 

VCE(SATI VBE(SATI Cob fT 
@ IC & VCE Ic IC , 

(V) & (V) @ (pF) (MHzl Ql (rnA) Process 
Max (mAl (VI 

Max Min Max 
(rnA) 

Max Min Max 
I 

20,000 2 5 1.4 200 10 60 2 05 I 

70,000 2 5 1.4 200 10 60 2 05 

20,000 2 5 1.4 200 10 60 2 05 

70,000 2 5 1.4 200 10 60 2 05 

lA 5 1.5 2.0 lA 100 200 05 
500 5 

I 

200 5 1.0 200 

11\ 5 1.5 2.0 lA 100 200 05 
SOO 5 
200 5 1.0 200 I 

60,000 200 5 1.5 2.0 SOO 10 05 

200 5 1.S 2.0 SOO 10 05 i 

200 5 1.5 2.0 500 10 05 
, 

60,000 200 5 1.5 2.0 500 10 05 

200 5 1.5 2.0 500 10 05 

i 

60,000 200 5 1.5 2.0 500 10 05 

200 5 .1.5 2.0 500 10 05 

10 5 1.0 10 05 

100 5 1.5 100 125 10 05 
10 5 

100 5 1.5 100 125 10 05 
10 5 

I 

I 



~ DUAL DIFFERENTIAL AMPS 

HFEl VBE1 6VEE1 

Tvpe Case VCBO VCEO VEBO ICBO 
@ VCB HFE IC HFE2 -VBE2 

-VEE2 Cob It NF 
Test Process (VI IVI (VI (nAI @ 6T (pFI (MHz) (dBI 

No. Stvle (VI Min Max (mAl (%1 (mVI Condition No. 
Min Min Min Max "N/~I Max Min Max Max 

Max Max 
Max 

2N2453 TO-78 60 3lJ 7 5 60 150 600 1 10 5 10 8 60 7 1 07 
80 0.01 3 

2N2453A TO-78 80 50 7 5 60 150 600 1 10 5 5 4 60 4 1 07 
80 0.01 3 

2N2639 TO-78 45 45 5 10 45 65 1 10 5 10 8 80 4 2 07 
55 0.1 
50 300 0.Q1 

2N2640 TO-78 45 45 5 10 45 65 1 20 10 20 8 80 4 2 07 
55 0.1 
50 300 0.01 

2N2641 TO-78 45 45 5 10 45 65 1 8 80 4 2 07 
55 0.1 
50 300 0.01 

2N2642 TO·78 45 45 5 10 45 130 1 10 5 10 8 80 4 2 07 
110 0.1 

~ 100 300 0.01 

2N2643 TO·78 45 45 5 10 45 130 1 20 10 20 8 80 4 2 07 
110 0.1 
100 300 0.01 

2N2644 TO·78 45 45 5 10 45 130 1 8 80 4 2 07 
110 0.1 
100 300 0.Q1 

2N2722 TO·78 45 45 5 1 30 120 0.1 10 5 20 6 100 4 2 07 
100 0.Q1 
50 250 0.001 

2N2903 TO·78 60 30 7 10 50 125 625 1 20 10 20 8 60 7 1 07 
60 0.1 

2N2903A TO-78 60 30 7 10 50 125 625 1 10 5 jo 8 60 7 1 07 
60 0.01 

2N2913 TO-78 45 45 6 10 45 150 1 6 60 4 1 07 
100 0.1 
60 240 0.01 

2N2914 TO-78 45 45 6 10 45 300 1 6 60 3 1 07 
225 0.1 
150 600 0.01 

TEST CONDITIONS: 

(11IC;' 10 !lA, VCE = 5V, I = 1kHz. (211c = 10 !lA, VCE = 5V, I = 15.7kHz. (311C = 100 !lA, VCE = 5V, I = 1kHz. 

-
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NPN Transistors 

~ DUAL 01 FFERENTIAL AMPS (Continued) 

HFEl VBE1 t.VEE1 

Type Case VCBO VCEO VEBO ICBO 
@ VCB HFE Ic HFE2 ' -VBE2 

-VEE2 Cob 't NF 
Test Process (VI (VI (VI (nAI @ t.T (pFI (MHzI (dB) 

No. Style 
,'!lin Min Min Max 

(VI Min Max (mAl (%) (mV) 
(I'V/~I Max Min Max Max 

Condition No. 
Max Max 

Max 

2N2915 TO-78 45 45 6 10 45 150 1 10 5 10 6' 60 4 1 07 
100 0.1 3-
60 240 am 5 

2N2915A TO-78 45 45 6 10 45 150 1 10 2 5 6 60 160 4 1 07 
100 0.1 1.5 
60 240 0.01 2 

2N2916 TO-78 45 45 6 10 45 300 1 10 3- 10 6 60 3 1 07 
225 0.1 
15,0 600 0.01 

2N2916A T9-78 45 45 6 10 45 300 1 10 2 5 6 60 160 3 1 07 
225 0.1 1.5 
150 600 0.01 2 

2N2917 TO-78 45 45 6 10 45 150 1 20 10 20 6 60 4 1 07 
100 0.1 5 
60 240 0.01 10 

a. 
'" 

2N2918 TO-78 45 45 6 10 45 300 1 20 10 20 6 60 3 1 07 
225 0.1 5 
150 600 am 10 

2N2919 TO-78 60 60 6 2 45 ' 150 1 10 5 10 6 60 4 1 07 
100 0.1 3 
60 240 am 5 

2N2919A TO-78 60 60 6 2 45 150 1 10 2 5 6 60 160 4 1 07 
100 0.1 1.5 
60 240 0.Q1 2 I 

2N2920 TO-78 60 60 6 2 45 300 1 10 5 10 6 60 3 1 07 
225 0.1 3 
150 600 0.01 5 

2N2920 
, 

TO-78 70 60 6 2 45 300 1 10 5 10 5 60 400 3 1 07 
J,JTX,JTXV 235 0.1 3 

175 600 0.01 5 

2N2920A TO-78 60 60 6 2 45 300 1 10 2 5 6 60 160 3 1 07 .. 
225 0.1 1.5 
150 600 0.01 2 

2N2972 TO-71 45 45 6 10 45 150 1 6 60 4 1 07 - , 
100 0.1 , 

60 240 0.01 

2N2973 TO-71 45 45 6. 10 45 300 1 6 60 3 1 07 i 
225 0.1 I 
150 600 am 



I 

~ DUAL DIFFERENTIAL AMPS (Continued) 

AVEE1 I 

VCBO VCEO VEBO ICBO 
HFEl VBE1 

-VEE2 Cob It NF 
, 

Type Case (VI (VI (VI (nAI @ VCB HFE @ IC HFE2 -VBE2 AT (pFI (MHzl (dBI 
Test Process 

No. Style 
Min Min Min Max 

(VI Min Max (mAl (%1 (mVI 
("VI.,; I Max Min Max Max 

Condition No. 
Max Max 

Max 

2N2974 TO·71 45 45 6 10 45 150 1 10 5 10 6 60 4 1 07 
100 0.1 3 
60 240 0.01 5 

2N2975 TO·71 45 45 6 10 45 300 1 10 5 10 6 60 3 1 07 
225 0.1 3 
120 600 0.01 5 

2N2976 TO·71 45 45 6 10 45 150 1 20 10 20 6 60 4 1 07 
100 0.1 5 
60 240 0.01 10 

2N2977 TO·71 45 45 6 10 45 300 1 20 10 20 6 60 3 1 07 
225 0.1 5 
120 600 0.01 10 

2N2978 TO·71 60 60 6 2 45 150 1 10 5 10 6 60 4 1 07 
100 0.1 3 
60 240 0.01 5 

u, 
w 2N2979 TO·71 60 60 6 2 45 300 1 10 5 10 6 60 3 1 07 

225 0.1 3 
120 600 0.01 5 

2N3587 TO·7S 60 45 6 10 40 80 500 1 10 20 20 8 80 200 10 3 07 
50 0.1 

2N35BO TO·78 60 50 6 10 45 300 1 10 3 5 6 60 240 3 2 07 
225 0.1 
150 600 0.01 
80 0.001 

2N3907 , TO·7S 60 45 6 10 45 120 1 10 2.5 5 6 60 240 4 1 07 
70 500 0.1 1 
60 300 0.01 2 

2N3908 TO·78 60 60 6 2 45 200 1 
125 300 0.1 10 2.5 5 6 60 240 3 1 07 
100 500 0.01 1 
40 0.001 

TEST CONDITIONS: 

(l1IC = 10 !lA, VCE = 5V, f = 1 kHz. (21 IC = 10 !lA, VCE = 5V, I = 15.7kHz. (31 IC = 100 !lA, VCE = 5V, f = 1 kHz. 

- ------------ ------ - --------------- ----_ ... - -- -- - ----------.---~~-
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PNP Transistors 

~ SATURATED SWITCHES 

VCBO VCEO VEBO 
ICES' 

VCE(SATI VBE(SATI Cob fT toff NF 
Ca .. ICBO@ VCB hFE @ IC & VCE IC IC Test Process Type No. (VI (VI (VI (VI IVI @(mAI IpFI (MHzI @(mAI (nsl IdBI Style 

Min Min Min 
(nAI (VI Min Max (mAl (VI 

Max Min Max Max Min Max Max Max 
Condition No. 

Max 

2N869 TO·52 25 5 10 15 20 120 10 5 1.0 1.0 10 9 100 10 64 

2N869A TO·52 25 18 5 10 15 25 100 1 0.15 0.78 0.98 10 6 400 10 80 1 64 
40 120 30 0.5 
30 10 0.3 
40 120 10 5 0.2 0.85 1.2 30 

2N995 TO·52 20 15 4 5 15 35 140 20 1 0.2 0.95 20 10 100 10 64 

2N995A TO·52 20 15 4 5 15 25 100 1 0.2 0.95 20 6 100 10 90 2 64 
25 50 1 
25 20 1 0.5 1.7 100 
35 140 1 1 

2N2894 TO·52 12 12 4 10' 6 25 100 1 0.15 0.78 0.98 10 6 400 30 90 2 64 
40 150 30 0.5 0.2 0.85 1.2 30 
30 10 0.3 0.5 1.7 100 

2N2894A TO·52 12 12 4.5 50' 10 30 100 1 0.13 0.78 0.92 10 4.5 800 30 25 3 64 
40 120 30 0.5 0.19 0.85 1.15 30 

'" 
30 10 0.3 0045 1 1.5 100 

,;, 20 1 0.5 

2N3012 TO·52 12 12 4 80' 6 20 100 1 0.15 0.78 0.98 10 6 400 30 75 2 64 
30 120 30 0.5 0.2 0.85 1.2 30 
25 10 0.3 0.5 1.7 100 

2N3209 TO·52 20 20 4 80' 10 15 100 1 0.15 0.78 0.98 10 5 400 30 90 2 64 
30 120 30 0.5 0.2 0.85 1.2 30 
20 10 3' 0.6 1.7 100 

2N3244 TO·39 40 40 5 50 30 25 750 5 0.3 1.1 150 25 175 50 185 4 70 
50 150 500 1 
60 150 1 0.5 0.75 1.5 500 

2N3245 TO·39 50 50 5 50 50 20 lA 5 0.35 1.1 150 25 150 50 165 4 70 
30 90 500 1 0.6 0.75 1.5 500 
35 150 1 1.2 2 lA 

2N3248 TO·52 15 12 5 25 100 1 0.125 0.6 0.9 10 8 250 20 100 5 64 
35 50 1 
50 10 1 0.25 0.7 1.1 50 
50 1 1 
50 150 0.1 1 004 1.3 100 

2N3249 TO·52 15 12 5 35 100 1 0.125 0.6 0.9 10 8 300 20 100 5 64 
75 50 1 
100 10 1 0.25 0.7 1.1 50 
100 1 1 
100 300 0.1 1 0.45 1.3 100 I 

-



~ SATURATED SWITCHES (Continued) 

VCSO VCEO VESO 
ICES' 

VCE(SAT) VSE(SAT) IC Cob IT toll NF 
Case ICSO@ VCS hFE @ IC & VCE IC Test Process 

Tvpe No. 
Style 

(V) (V) (V) (V) (V) @ (pF) (MHz) @(mA) (ns) (dS) 
Min M~n Min 

(nA) (V) Min Max (rnA) (V) 
Max Min Max (rnA) Max Min Max Max Max 

Condition No. 
Max 

2N3304 TO·52 6 6 4 10' 3 20 50 1 0.15 0.7 0.8 1 3.5 500 10 60 7 65 
30 120 10 0.3 0.16 0.8 1 10 
15 1 0.5 0.5 1.5 50 

2N3451 TO·52 6 6 4 10' 3 20 50 1 0.16 0.8 1.0 10 5.5 500 10 60 7 65 
30 120 10 0.3 . 0.5 1.5 50 

2N3467 TO-39 40 40 5 100 30 40 1 5 0.3 1.0 150 25 175 50 90 4 70 
40 120 500 1 
40 150 1 0.5 0.8 1.2 500 

2N3468 TO-39 50 50 5 100 30 20 1 5 0.35 1.0 150 25 150 50 90 4 70 
25 75 500 1 
25 150 1 0.6 0.8 1.2 500 

2N3545 TO·52 20 20 5 10 10 30 100 1 0.2 0.6 0.85 10 8 250 10 90 8 64 
35 50 1 0.3 1.1 50 
40 120 10 1 0.5 1.3 100 
30 1 1 . 

'" 
2N3546 TO-52 15 12 4.5 10 10 15 100 1 0.15 0.7 0.9 10 6 700 10 30 9 64 

w 25 50 1 0.25 0.8 1.3 50 
30 120 10 1 0.5 1.6 100 
20 1 1 

2N3576 TO-52 20 15 5 10 15 10 100 1 0.15 0.75 0.95 10 4.5 400 10 50 5 64 
40 120 10 0.5 0.5 1.1 100 

2N3639 TO·92 Same as PN3639, see page 2-5 for explanation 65 
(72) 

2N3640 TO-92 Same as PN3640. see page 2-5 for explanation 65 
(72) 

2N4208 TO·52 12 12 4.5 10' 6 30 50 1 0.13 0.8 1 3 700 10 20 5 65 
30 120 10 0.3 0.15. 0.8 0.95 10 
15 1 0.5 0.5 1.5 50 

2N4209 TO-52 15 15 4.5 Hj· 8 40 50 1 0.15 0.8 1 3 850 10 20 5 65 
50 120 10 0.3 0.18 0.8 0.95 10 
35 1 0.5 0.6 1.5 50 

2N4258 TO-92 Same-as PN4258, see page 2-5 for explanation 65 
(72) 

2N4258A TO-92 Same as PN4258A, see page 2-5 for explanation 65 
(72) 

TEST CONDITIONS: 

(1) IC = 30mA, Vee = 3V, la
' 

= 3m A, IS2 = 1.5mA. (2) Ie =30mA, Vee = 3V, la ' = la2 = 1.5mA. (3) Ie = 30mA, Vee = 3V, la ' = la2 = 3mA. (4) Ie = 500mA, Vee = 30V, la ' = la2 = 50mA. 

(5) Ie = lOrnA, Vee = 3V, la ' = la2 = lmA. (6) le= 10mA,Vee= 1.5V,la ' = la2 = lmA. (7) le=10mA, Vee= 1.5V,la ' =la2 =500/lA.(8) le= lOrnA, Vee=2V,la ' = la2 = lmA. (9) le=50mA, 

Vee = 3V, la 1 = la2 = 5mA. (10) Ie = lA, Vee = 30V,la ' = Is2 = 100mA. 

I SJOIS!SUeJ.1 dNd 



PNP Transistors 

~ SATURATED SWITCHES (Continued) 

VCBO VCEO VEBO 
ICES' 

VCE(SATI VBE(SATI IC Cob fT toff NF 
Case ICBO@ VCB hFE @ IC & VCE IC Test Process 

Type No. 
Style 

(VI (VI (VI (VI . (VI @(mAI (pFI (MHzl @(mAI (nsl (dBI 
Min Min Min 

(nAI (VI Min Max (mAl (VI 
Max Mrn Max Max Min Max Max Max 

Condition No. 
Max 

2N5022 TO·39 50 50 5 100' 30 25 lA 5 0.2 1.0 100 25 170 50 90 4 70 
25 100 500 1 0.4 O.B 1.4 500 
15 100 1 O.B 1.75 lA 

2N5023 TO·39 30 30 5 100' 20 40 lA 5 0.17 1.0 100 25 200 50 90 4 70 
40 100 500 1 0.35 0.8 1.4 500 
30 100 .1 0.7 1.75 lA 

2N5056 TO·52 15 15 4.5 50' 10 20 100 1 0.13 0.72 0.92 10 4.5 600 30 35 3 64 
30 100 30 0.5 0.19 . 0.8 1.15 30 
20 10 0.3 
12 1 0.5 0.45 0.95 1.5 100 

2N5057 TO-52 15 15 4.5 50' 10 30 100 1 0.13 0.72 0.92 10 4.5 800 30 35 3 64 
40 100 30 0.5 0.19 0.8 1.15 30 
30 10 0.3 0.45 0.95 1.5 100 
20 1 0.5 

2N5140 TO-92 Same as PN514O, see page 2-5 for explanation 65 , 
(721 .., 

J,. 2N5771 TO-92 15 15 4.5 10 8 40 50 1.0 0.15 0.8 1 3 850 10 20 6 65 
(721 50 120 10 0.3 0.18 0.8 0.95 10 

35 1 0.5 0.6 1.5 50 

2N5910 TO-92 Same as PN5910, see page 2-5 for explanation 65 
(721 

OH3467CD Ceramic 40 40 5 100 30 40 lA 5 1.0 1.6 lA 25 175 50 90 4 70 
DIP 40 120 500 1 0.5 0.8 1.2 500 
(401 40 150 1 0.3 1.0 150 

DH3467CN Molded 40 40 5 100 30 40 lA 5 1.0 1.6 lA 25 175 50 90 4 70 
DIP 40 120 500 1 0.5 0.8 1.2 500 
(391 40 150 1 0.3 1.0 150 

DH3468CD Ceramic 50 50 5 100 30 20 lA 5 1.2 1.6 lA 25 150 50 90 4 70 
DIP 25 75 500 1 0.6 0.8 1.2 500 
(401 25 150 1 0.35 1.0 150 

DH3468CN Molded 50 50 5 100 30 20 lA 5 1.2 1.6 lA 25 150 50 90 4 70 
DIP 25 75 500 1 0.6 0.8 1.2 500 
(391 25 150 1 0.35 1.0 150 

MPS3639 TO-92 Same as PN3639. see page 2~5 for explanation 65 
(721 

MPS3640 TO-92 Same as PN3640, see page 2-5 for explanation 65 
(721 

_. 



~ SATURATED SWITCHES (Continued) 

VCBO VCEO VEBO 'CES' VCE(SATI VBE(SATI IC Cob fT toff NF 
Case ICBO @ ~CB hFE @ IC & VCE IC Test Process 

Typo No. (VI (VI (VI (VI . (VI @(mAI (pFI (MHzl @(mAI (nsl (dBI I 
Style (nAI (VI Min Max (mAl (VI Condition No. 

I Min Min Min Max Man Max Max Min Max Max Max 
Max 

180 70 
I 

NS3762 TO·39 40 40 5 30 1.5A 5 0.9 1.4 lA 18 50 115 10 I 
30 120 lA 1.5 0.5 1.2 500 

I 
35 500 1 0.22 1.0 150 

I 
40 150 1 0.15 - 0.8 10 
35 10 1 

I 

I 
NS3763 TO·39 60 60 5 20 1.5A 5 0.9 1.4 lA 18 180 50 115 10 70 

20 80 lA 1.5 0.5 1.2 500 
35 500 1 0.22 1.0 150 
40 150 1 0.15 0.8 10 
35 10 1 

PN3639 TO-92 6 6 4 10' 3 20 50 1.0 0.16 0.8 1.0 10 3.5 300 10 60 7 65 
(72) 30 120 10 0.3 0.5 1.5 50 

PN3640 TO-92 12 12 4 10' 6 20 50 1.0 0.2 0.8 1.0 10 3.5 300 10 75 7 65 
(72) 30 . 120 10 0.3 0.6 1.5 50 

PN4258 TO-92 12 12 4.5 10' 6 30 50 1 0.15 0.7 0.95 10 3 700 10 20 6 65 
_ (72) 30 120 10 3 

'" .;, 15 1 0.5 0.5 1.5 50 

PN4258A TO·92 12 12 4.5 10' 6 30 50 1 0.15 0.7 0.95 10 3. 700 10 18 6 65 
(721 30 120 10 3 

15 1 0.5 0.5 1.5 50 

PN5140 TO-92 5 5 4 50' 3 20 40 10 1 0.2 1.2 10 5 400 10 20 6 65 
(721 0.75 50 

PN5910 TO-92 20 20 4.5 10' 10 30 50 1 0.15 0.75 0.95 10 3 700 10 20 6 65 
(721 30 120 10 0.3 

15 1 0.5 0.5 1.5 50 

TEST CONDITIONS: 

(1) )e = 30mA, Vee = 3V, IB f = 3mA, 182 = l.5mA. (2) Ie =30mA, Vee = 3V, 18' = IB2 = 1.5mA. (3) Ie = 30mA, Vee = 3V, 18' = IB2 = 3mA. (4) Ie = 500mA, Vee = 30V, 18 ' = 182 =. SOmA. 

(5) Ie = lOrnA, Vee = 3V, 18 ' = 182 = lmA. (6) Ie = lOrnA, Vee = 1_5V, 18
'

.= 182 = lmA. (7) Ie = 1 OmA, Vee = 1.5V, 18 ' = 182 = 5001'A. (Bile = lOrnA, Vee = 2V, 18 ' = 182 = lmA. (9) Ie = SOmA. 

Vee = 31i, IB 1 = IB2" SmA. (101 Ie = lA, Vee = 30V, 18' = 182 = 100mA. 

II SJOIS!SUeJ.1 dNd 



PNP . Trailsis10rs 

~ LOW LEVEL AMPS 

Type Case VCBO VCEO VEBO ICBO VCB hFE IC VCE VCEISAT) VBEISAT) IC Cob fT IC NF Fraq P ......... 
N S I IV) IV) IV) InA) I@ (V) M' Ma @ ( A) & (V) (V) & (V) I@ (A) (pF) (MHz) I@ (A) (dB) l@(kH ) N 

o. tv e Min Min' Min Max In x m Max Min Max ~ Max Min Max m Max Z o. 

2N2604 T0-46 60 45 6 10 45 350 10 5 0.5 0.7 0.9 10 6 30 0.5 4 1 62 
60 0.5 5 
40 120 0.01 5 

2N2604 TO-46 80 60 6 10 50 60 350 10 5 0.5 0.7 0.9 10 6 30 140 0.5 3 1 62 
J, JTX, JTXV 60 0.5 5 

40 . 120 0.01 5 

2N2605 TO-46 60 45 6 10 45 600 10' 5 0.5 0.7 0.9 10 6 30 0.5 3 1 62 
150 0.5 5 
100 300. 0.D1 5 

2N2605 TO-46 70 60 6 10 50 600 10 5 0.5 0.7 0.9 10 6 30 140 0.5 3 1 62 
J,JTX,JTXV 150 0.5 5 

100 300 0.01 5 

2N3547 TO·18 60 60 6 25 45 75 10 5 1.0 1.0 10 8 45 1 5 1 62 
100 500 1 5 
60 0.1 5 

2N3540 TO·1S 60 45 6 '10 45 600 10 5 1.0 1.0 10 8 60 150 1 4 1 62 

r-:I 150 0.1 5 
.;, 100 300 0.01 5 

2N3549 TO·1S 60 60 6 10 45 800 10 5 1.0 1.0 10 8. 60 150 1 4 1 62 
200 1. 5 
150 0.1 5 
100 500 0.01 5 

2N3550 TO·18 60 45 8 1 45 800 10 5 0.5 0.7 0.9 5 8 60 150 1 4 1 62 
300 1 5 
250 0.1 5 
200 600 0.01 5 
125 0.001 5 

2N3799 TO·18 60 60 5 10 50 300 0.1 5 . 0.25 0.8 1 4 30 0.5 1.5 1 62 
300 900 0.5 5 
300 0.1 5 0.2 0.7 0.1 
225 • 0.01 5 
75 0.001 5 

2N3962 TO·18 60 60 6 10 50 90 50 5 0.25 0.9 10 6 40 160 0.5 3 1 62 
100 10 5 
100 450 1 5 0.4 0.95 50 
100 0.1 5 
100 300 0.01 5 
60 0.001 5 



II LOW LEVEL AMPS (Continued) 

Type Case 
VCBO VCEO VEBO ICBO V 

hFE @ IC & VCE 
VCE(SAT) VBE(SAT) 

IC 
Cob fT 

IC NF Freq Process 
No. Style 

(V) (V) (V) (nA) @ (~r 
Min Max (mA) (V) 

(V) & (V) @ (mA) (pF) (MHz) @ (mA) (dB)@(kHz) No. Min Min Min Max Max Min Max Max Min Max Max 

2N3963 TO·18 80 80 6 10 70 90 50 5 0.25 0.9 10 6 40 160 0.5 3 1 62 
100 10 5 
100 450 1 5 0.4 0.95 50 
100 0.1 5 
100 300 0.01 5 
60 0.001 5 

2N3964 TO·18 45 45 6 10 40 180 50 5 0.25 0.9 10 6 50 160 0.5 2 1 62 
200 10 5 
250 600 1 5 0.4 0.95 50 
250 0.1 5 
250 500 0.Q1 5 
180 0.001 5 

2N3965 TO·18 60 60 6 10 50 180 50 5 0.25 0.9 10 6 50 160 0.5 2 1 62 
200 10 5 
250 600 1 5 0.4 0.95 50 
250 0.1 5 
250 500 0.01 5 .., 180 0.001 5 

~ 2N4058 TO·92 30 30 6 100 20 100 400 0.1 5 0.7 10 5 1 62 
(74) 

2N4059 TO·92 30 30 6 100 20 45 660 1 5 0.7 10 62 
(74) 

2N4061 TO·92 30 30 6 100 20 90 330 1 5 0.7 10 ·62 
(74) 

2N4062 TO·92 30 30 6 100 ·20 180 660 1 5 0.7 '10 62 
(74) 

2N4248 TO·92 Same as PN4248. see page 2~8 for explanation 62 
(72) 

2N4249 TO·92 Same as PN4249. see page 2·8 for explanation 62 
(72) 

2N4250 TO-92 Same as PN4250, see page 2~8 for explanation 62 
(72) , 

2N4250A TO-92 Same as PN4250A, see page 2·8 for explanation 62 
(72) 

2N4288 TO-92 30 25 6 50 25 75 10 5 0.35 0.8 1 8 40 1 62 
(74) 150 600 1 5 

100 0.1 5 

2N4289 TO·92 60 45 7 10 45 75 10· 5 0.35 0.8 1 8 40 1 4 1 62 
(74) 150 600 1 5 

100 0_1 5 

I SJoJs!sueJJ. dNd 
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PNP Transistors 

~ - LOW LEVEL AMPS (Continued) 

VCBO VCEO VEBO ICBO VCE(SAT) VBE(SAT) Cob fT Nf 
Type Case (V) (V) (V) (nA) @ VCB . hFE _ @ IC & VCE (V) & (V) @ IC (pF) (MHz) @ IC (dB)@ "freq Pro .... 
No. Style Min Min Min Max (V) Min Max (mA) (V) Max Min Max (mA) Max Min Max (mA) Max (kHz) No. 

2N4964 T0-92 Same as MPSA70. see below for explanation 62 
(72) 

2N4965 TO·92 Same as 2N5086. see below for explanation 62 
(72) 

2N5086 T0-92 50 50 50 35 150 10 5- 0.3 10 4 40 0.5 3 1 62 
(72) 150 1 5 

150 500 0.1 5 

2N50B7 T0-92 50 50 50 35 10 5 0.3 10 4 40 0.5 2 1 62 
(72) 1 5 , 

0.1 5 

2N5227 T0-92 30 30 3 100 10 50 - 700 2 10 0.4 1.0 10 5 100 10 62 
(72) 30 0.1 10 

MPSA70 T0-92 40 4 100 30 40 - 400 5 10- 0.25 10 4 - 125 5 62 
(72) 

MPS6523 TO·92 25 4 50 20 300 600 2 10 0.5 50 4 3 1 62 
(72) 150 0.1 10 

PN4248 T0-92 40 40 5 10 40 50 0.1 5 0.25 10 6 62 
(72) 

PN4249 T0-92 60 60 5 10 40 100 300 0.1 5 0.25 10 6 3 1 62 
(72) 

PN4250 T0-92 40 40 5 10 40 250 700 0.1 5 0.25 10 6 2 1 62 
(72) 

PN4250A TO-92 60 60 5 10 50 250 700 0.1 5 0.25 10. 6 2 1 62 
(72) 

. ~ GENERAL PURPOSE AMPS AND SWITCHES 

Type Case VCBO VCEO VEBO ICBO VCB hFE Ic VeE VCE(SAT) VBE(SAT) Ic Cob fT IC toff NF Tat Proc ... 
S (V) (V) (V) (nA) @ (V) M.' M @ ( A)& _ (V) (V) 8< (V) @ ( A) (pF) (MHz) @ (A) (ns) (dB) Co d' . N 

No. tyle Min Min Min Max In ax m. Max Min Max m Max Min Max m Max Min n Itlon o. 

2N722 TO-IS 50 35 5 100 30 30 90 150 10 1.5 1.3 150 45 60 50 63 
25 5 10 

2N1132 TO-5 _ 50 35 2 100 30 30 90 150 10 1.5 1.3 150 45 60 50 63 
25 5 10 

2N2696 TO-IS 25 25 25 10- 20 300 2 0.25 1.1 50 20 100 50 170 1 63 
30 130 50 1 1.0 2.0 300 

-- ------ - ------~---------------------------------------------------------------------------------------------------------------------~ 



~ GENERAL PURPOSE AMPS AND SWITCHES (Continued) 

Type Case VCBO VCEO VEBO ICBO VCB hFE @ IC & VCE 
VCE(SAT) VBE(SAT) 

@ IC 
Cob fT 

IC 
toff NF 

Test Process (V) (V) (V) (nA)@ (V) (V) & (V) (pFI (MHz) @(mA) (ns) (dB) 
No. Styla 

Min Min Min Max 
Min Max (rnA) (V) 

Max Min Max 
(rnA) 

Max Min Max Max Min 
Condition No. 

2N2904 TO·5 60 40 5 20 50 20 .500 10 0.4 1.3 150 8 200 50 100 2 63 
40 120 150 10 
35 10 10 1.6 2.6 500 
25 1 10 
20 0.1 10 

2N2904 TO·5 60 40 5 20 50 20 500 10 0.4 1.3 150 8 200 50 175 2 63 
J,JTX,JTXV 40 120 150 10 

35 10 10 1.6 2.6 500 
25 1 10 
20 0.1 10 

2N2904A TO·5 60 60 5 10 50 40 500 10 0.4 1.3 150 8 200 50 100 2 63 
40 150 10 
40 10 10 1.6 2.6 500 
40 120 1 10 
40 0.1 10 

2N2904A TO-5 60 60 5 10 50 40 500 10 0.4 1.3 150 8 200 50 175 2 63 
J,JTX,JTXV 40 150 10 .., 40 10 10 1.6 2.6 500 

Ii:> 40 120 1 10 
40 0.1 10 

2N2905 TO·5 60 40 5 20 50 30 500 10 0.4 1.3 150 8 200 50 100 2 63 
100 300 150 10 
75 10 10 1.6 2.6 500 

- 50 1 10 
35 0.1 10 

2N2905 TO·5 60 40 5 20 50 30 500 10 0.4 1.3 150 8 200 50 200 2 63 
J,JTX,JTXV 100 300 150 10 

75 10 10 1.6 2.6 500 
50 1 10 
35 0.1 10 

2N2905A TO'5 60 60 5 10 50 50 500 10 0.4 1.3 150 8 200 50 100 2 63 
100 300 150 10 
100 10 10 1.6 2.6 500 
100 1 10 
75 0.1 10 

TEST CONDITIONS: 

(1) Ie = 300mA, Vee = 10V, Is 1 = la2 = 30mA. (2) Ie = 150mA, Vee = 6V, la 1 = la2 = 15mA. (3) Ie = 300mA, Vee = 15V, la
' 

= la2 = 30mA. (4) IC = 300mA, Vee = 30V, 18' = la2 = 30mA. 

(5) Ie = lOrnA, Vee = 3V, IS 1 = IS2 = lmA. (6) Ie = 100 /lA, VeE = 5V, f = 100Hz. (7) Ie = 30 /lA, VeE = 5V, f = lkH? (8) Ie = 100 /lA, VeE = 5V, f = 1kHz. (9) Ie = 250/lA, VeE = 5V, 

f = 1kHz. (10) Ie = 10/lA, VCE = 5V, f = 1kHz. (11) Ie = 50mA, Vee = 30V, IS 1 = IS2 = SmA. (12) Ie = 150mA, Vee = 30V,Ia' = IS2 = 15mA. (13) Ie = SOmA, Vee = 'OV,la ' = 162 = 5mA. 

---
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PNP Transistors 

II GENERAL PURPOSE AMPS AND SWITCHES (Continued) 

Case VCBO VCEO VEBO ICBO VCB hFE @ IC & VCE 
VCEISAT) VBE(SAT) IC Cob fT 

IC toff NF 
Test Process Type (V) (VI (V) (nA).@ (V) (V) & (V) 

@ (mA) (pF) '(MHz) 
@ (mA) (ns) (dB) 

No. Style 
Min Min Min Max 

Min Max (mA) . (V) 
Max Min Max Max Min Max Max Min 

Condition No. 

2N2905A TO-5 60 60 5 10 50 50 500 10 8 200 50 200 2 63 
J,JTX,JTXV 100 300 150 10 0.4 1.3 150 

100 10 10 
100 1 10 1.6 2.6 500 
75 0.1 10 

2N2906 TO'18 60 40 5 20 50 20 500 10 0.4 1.3 150 8 200 50 100 2 63 
40 120 150 10 
.35 10 10 1.6 2.6 500 
25 1 10 
20 0.1 10 

2N2906 TO-18 60 40 5 20 50 20 500 10 0.4 1.3 150 8 200 50 175 2 63 
J,JTX,JTXV 40 120 150 10 

35 10 10 1.6 2.6 500 
25 1 10 
20 0.1 10 

2N2906A TO-18 60 60 5 10 50 40 500 10 0.4 1.3 150 8 200 50 100 2 63 
40 120 150 10 

~ 
o 

40 10 10 1.6 2.6 500 
40 1 10 
40 0.1 10 

2N2906A TO:18 60 60 5 10 50 40, 500 10 0.4 1.3 150 8 200 50 175 2 63 
J,JTX,JTXV 40 120 .150 10 

40 10 10 1.6 2.6 500 
40 1 10 
40 0.1 10 

2N2907 TO-18 60 40 5 20 50 35 500 10 0.4 1.3 150 8 200 50 100 2 63 
100 300 150 10 
75 10 10 1.6 2.6 500 
50 1 10 
35 0.1 10 

2N2907 TO-18 60 40 5 20 50 30 500 10 0.4 1.3 150 8 200 50 200 2 63 
J, JTX, JTXV 100 300 150 10 

75 10 10 1.6 2.6 500 
50 1 10 
35 0.1 10 

2N2907A TO-18 60 60 5 10 50 50 500 10 0.4 1.3 ISO 8 200 50 100 2 63 
100 300 150 10 
100 10 10 _1.6 2.6 500 
100 1 10 
75 0.1 10 

---------_. ---



~ GENERAL PURPOSE AMPS AND SWITCHES (Continued) 

_ Type Case VCBO VCEO VEBO ICBO VCB hFE @ IC & VCE 
VCE(SATI VBE(SATI IC Cob IT 

IC 
toff NF 

Test Process 
No. Styl. 

(VI (VI (VI (nAI@ (VI (VI & (VI @ (mAl (pFI (MHz I @(mAI (n51 (dBI 
Min Min Min Max 

Min Max (mAl (V) 
Max Min Max Max Min Max Max Min 

Condition No. 

2N2907A TO-IS 60 60 5 10 50 50 500 10 0.4 1.3 150 S 200 50 200 2 63 
J,JTX,JTXV 100 300 150 10 

100 10 10 1.6 2.6 500 
100 1 10 
75 0.1 10 

2N3072 TO-5 60 60 4 10' 30 15 300 2 0.25 1.2 50 10 130 50 100 3 63 
30 130 50 1 1.0 2.0 300 

2N3073 TO-IS 60 60 4 10' 30 15 300 2 0.25 1.2 50 10 130 50 100 3 63 
30 130 50 1 1.0 2.0 300 

2N3120 TO-5 45 /45 4 10' 30 15 300 2 025 1.2 50 10 130 50 100 4 63 
30 130 50 1 1.0 2.0 500 

2N3121 TO-IS 45 45 4 10' 30 15 300 2 0.25 1.2 50 10 130 50 100 4 63 
30 130 50 1 1.0 2.0 500 

2N3133 TO-5 50 35 4 50 30 10 150 1 0.6 1.5 150 10 200 50 150 2 63 
40 120 150 10 
25 1 10 

~ 2N3134 TO-5 50 35 4 50 30 50 150 1 0.6 1.5 150 10 200 50 150 2 63 
100 300 150 10 
50 1 10 

2N3135 TO·18 50 35 4 50 30 25 150 1 0.6 1.5 150 10 200 50 150 2 63 
40 120 150 10 
10 1 10 

2N3136 TO·18 50 35 4 50 30 25 150 1 0.6 1.5 150 10 200 50 157 2 63 
100 300 150 10 
50 1 10 

2N3250 Tp·18 50 40 5 15 50 1 0.25 0.6 0.9 10 6 250 10 225 6 5/6 69 
50 150 10 1 
45 1 1 
40 0.1 1 0.5 1.2 50 

2N3250A· TO-IS 60 60 5 15 50 1 025 0.6 0.9 10 6 250 10 225 6 5/6 69 
50 150 10 1 
45 1 1 
40 0.1 1 0.5 1.2 50 

TEST CONDITIONS: 

-(1) Ie = 3DOmA, Vee = 10V, 181 = 182 = 30mA. (2) Ie = 150mA, Vee = 6V, 181 = 182 = 15mA. (3) Ie = 30OmA, Vee = 15V, 181 = 182 = 3OmA. (4) Ie = 300mA, Vee = 30V, 181 = 182 = 30mA. 

(5) Ie = 10mA, Vec = 3V, 181 = 182 = lmA. (6) Ie = 100 pA, VeE-= 5V, f = 100Hz. (7) Ie = 30 /lA, VeE = 5V, f = 1kHz. (8) Ie = 100 pA,-VeE = 5V, f = 1kHz. (91 Ie = 250 /lA, VeE = 5V, 

f = 1kHz. (10) Ie = 10pA. VeE = 5V. I = 1kHz. (11) Ie = SOmA. Vee = 30V.18 1 = 182 = SmA. (1Z) Ie = 150mA, Vee = 30V.IBl = 182 = 15mA.(13) Ie = SOmA. Vee = 10V, 181 = 182 = 5mA. 

I 

I 

I 
I 

- -- -- - ---- ~ 
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PNP Transistors 

~ GENERAL PURPOSE AMPS AND SWITCHES (Continued) I 

VCBO VCEO VEBO ICBO VCB hFE @ IC & VCE 
VCE(SATI VSE{SATl IC Cob IT 

IC toll NF 
Test Process Tvpe Case {VI {VI (VI (nA).@ (V) (V) & (V) @ (mAl (pF) (MHz) @ (rnA) (ns) (dB) 

No. Style 
Min Min· Min Max 

Min Max (rnA) (V) 
Max Min Max Max Min Max Max Min 

Condition No. 

2N3250A TO·18 60 60 5 15 50 1 0.2 0.6 0.9 10 6 250 10 225 6 5/6 69 
J. JTX,JTXV 50 150 10 1 

45 1 1 
40 0.1 1 0.5 1.2 50 

2N3251 TO·18 50 40 5 30 50 1 0.25 0.6 0.9 10 6 300 20 250 6 5/6 69 
tOO 300 10. 1 
90 1 1 
80 6.1 1 0.5 1.2 50 

2N32!!lA TO·18 60 60 5 30 50 1 0.25 0.6 0.9 10 6 300 10 250 6 5/6 69 
100 300 10 1 
90 1 1 0.5 1.2 50 
80 0.1 1 

2N3251A TO·18 60 60 5 30 50 1 0.25 0.6 0.9 10 6 300 900 10 250 6 5/6 69 
J,JTX,JTXV 100 300 10 1 

90 1 1 0.5 1.2 50 
80 0.1 1 

~ 
2N3502 TO-5 45 45 5 10 30 50 500 10 0.25 1.0 50 8 200 50 100 4 4/7 63 

100. 300 150 10 

'" 140 10 10 0.4 1.3 150 
135 1 10 1 2 300 
120 0.1 10 
80 0.01 10 1.6 2 500 

2N3503 TO-5 60 60 5 10 50 50 500 10 0.25 
100 300 150 10 1 50 8 200 50 100 4 4/7 63 , 
140 10 10 0.4 1.3 150 
135 1 10 1 2 300 
120 0.1 10 
80 0.01 10 1.6 2 500 

2N3504 TO-18 45 45 5 10 30 50 500 10 0.25 1 50 8 200 50 100 4 4/7 63 

I 100 300 150 10 
140 10 10 0.4 1.3 150 I . I 
135 1 10 
120 0.1 10 1.6 . 2 500 
80 0.01 10 

2N3505 TO-18 60 60 5 10 50 100 300 150 10 0.25 1 50 8 200 50. 100 .4 417 63 
115 300 50 1 
140 10 10 0.4 1.3 150 
135 1 10 1" 2 300 
120 0.1 10 1.6 2 500 

2N3638 TO-92 Same as PN3638, see pa~e 2·16 lor explanation 63 
(72) 

-------- - - ------~-~-.-----------~------ .. -----.- - - --- ----------------- --------~--~-. 



II GENERAL PURPOSE AMPS AND SWITCHES (Continued) 

Case VCSO VCEO VESO ICSO VCS hFE @ IC & VCE 
VCEISAT) VSEISAT) IC Cob fT 

IC toff NF 
Test Process Typo 

IV) IV) (V) InA)@ IV) (V) & (V) @ ImA) IpF) IMHz) @lmA) (ns) IdS) 
No. Style Min Max (rnA) IV) Condition No. 

Min Min Min Max Max Min. Max Max Min Max Max Min 

2N3638A TO·92 Same as PN3638A, see page 2·17 for explanation 63 
(72) 

2N3644 TO-92 Same as PN3644. see page 2·17 for explanation 63 
(72) 

2N3702 TO-92 40 25 5 100 20 60 300 50 5 0.25 50 12 100 50 63 
(74) 

, 

2N3703 TO·92 50 30 5 100 20 30 150 50 5 0.25 50 12 100 50_ 63 
(74) 

2N3905 TO-92 40 40 5 15 100 1 0.25 0.65 0.85 10 4.5 200 10 260 5 5/8 66 
(72) 30 50 1 

50 150 10 1 0.4 0.95 50 
40 1 1 
30 0.1 1 

2N3906 TO-92 40 40 5 30 100 1 0.25 0.65 0.85 10 4.5 250 10 300 4 5/8 66 
(72) 60 50 1 

'100 300 10 1 0.4 9.95 50 

~ 
'" 

80 1 1 
60 0.1 1 

2N4121 TO-92 Same as PN4121, see page 2·17 for explanation 66 
(72) 

2N4122 TO-92 Same as PN4122, see page 2·17 lor explanation 66 
(72) 

2N4125 TO-92 30 30 4 50 20 25 50 1 0.4 0.95 50 4.5 200 10 5 8 66 
(72) 50 150 2 1 

2N4126 TO-92 25 25 4 50 20 60 50 1 0.4 0.95 50 4.5 250 10 4 8 66 
(72) 120 360 2 1 

2N4142 TO-92 Same as PN4142, see page 2·17 lor explanation 63 
(72) 

2N4143 ' TO·92 Same as PN4143, see page 2·17 lor explanation . 63 

(72) 

2N4290 TO·92 30 20 5 500 20 50 300 100 10 0.4 1.5 100 10 100 10 63 
(74) 40 10 10 

20 0.1 10 

TEST CONDITIONS: 

III Ie = 300";'A, Vee = 10V, lSI = 182 = 30mA. (2) Ie = 150mA, Vee = 6V, lSI = IS2 = 15mA. (3) Ie = 300mA, Vee = 15V, ISl = 182 = 30mA. (4) Ie = 300mA, Vee = 30V, IS 1 = IS2 = 30mA. 

(5) Ie = lOrnA, Vee = 3V, lSI = IS2 = lmA. (6) Ie = 100 /lA, VeE = 5V, I = 100Hz. (7) Ie = 30/lA, VeE = 5V, I = 1kHz. (8) Ie = 100 /lA, VeE = 5V, f = 1kHz. (9) Ie = 250 /lA, VeE = 5V, 

f = 1kHz. no) Ie = 10/lA, VeE = 5V, f = 1kHz. (11) Ie = SOmA, Vee = 30V,ISl = IS2 = 5mA. (12) Ie = 150mA, Vee= 30V, lSI = IS2 = 15mA. (13) Ie = 50mA, Vee = 10V, IS 1 = IS2 = 5mA. 

-- --
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PNP Transistors 

·rJ 
-' 

GENERAL PURPOSE AMPS AND SWITCHES (Continued) 

-Case Vcao VCEO VESO ICSO VCS hFE @ IC & VCE 
VCE(SAT) VSE(SAT) 

IC 
Cob fT 

IC toff NF 
Test Process Typo (V) (V) (V) (nA)@ (V) (V) & _ (VI @ (mAl (pFI (MHz I @ (mAl (nsl (dB I 

No. Style. Min Max (rnA) (VI Condition NQ. 
Min Min Min Max Max Min Max Max Min Max Max Min 

2N4291 TO-92 40 30 6 200 30 100 300 100 10 0.4 1.5 100 10 100 10 63 
(741 50 10 10 

30 0.1 10 

2N4402 TO-92 40 40 5 20 500 2 0.4 0.7 0.95 150 10 150 20 255 4 63 
(72) 50 150 150 2 

50 10 1 0.75 1.3 500 
30 1 '1 

2N4403 TO·92 40 40 5 20 500 2 10 200 20 255 4 63 
(72) 100 300 150 2 0.4 0.75 0.95 150 

100 10 1 
30 1 ,1 0.75 1.3 500 
60 0.1 1 

2N4916 TO-92' Same as PN4916, see page 2-1B for explanation 66 
(72) 

2N4917 TO-92 Same as PN4917, see page 2-18 for explanation 66 
(72) 

~ 
.po 

2N4971 TO-92 Same as PN2906, see page 2-16 for explanation 63 
1721 

2N4972 TO-92 Same as PN2907, see page 2·16 for explanation 63 
(72) 

2N5138 TO·92 Same as PN5138, see page 2·18 for explanation 66 
(72) 

2N5139 TO·92 Same as PN5139, see page 2-18 for explanation 66 
(72) 

2N5142 TO-92 Same asPN5142,see page 2-18 for explanation 63 
(72) 

2N5143 TO-92 Same as PN5143, see page 2·18 for explanation 63 
(72) 

2N5221 TO-92 15 15 3 100 10 30 600 50 10 0.5 1.1 150 15 100 20 63 
(72) 30 10 10 

2N5226 TO'92 25 25 4 300 15 30 600 50 10 0.8 1.0 100 20 50 20 63 
, (72) 25 10 . 10 

2N5356 TO-92 25 25 4 100 25 40 120 50 1 0.25 50 8 63 
(74) 

2N5355 TO-92 25 25 4 100 25 100 300 50 1 0.25 50 8 63 
(74) 

2N5365 TO-92 40 40 4 100 40 20 300 5 0.25 1.1 50 8 63 
(74) 40 120 50 1 

32 2 1 1.0 2.0 300 

-



Ij 
GENERAL PURPOSE AMPS AND SWITCHES (Continued) 

Typ. Cas. VCBO VCEO VEBO ICBO VCB hFE @ IC & VCE 
VCE(SAT) VBE(SAT) 

'C 
Cob fT 

IC 
toff NF 

Test Process 

No. Styl. 
(V) (V) IV) (nA)@ (V) Min Max (rnA) (V) 

(V) & (V) @ (rnA) (pF) (MHz) @ (rnA) (ns) (dB) 
Condition No. 

Min Min Min Max Max Min Max Max Min Max Max Min 

2N5366 TO·92 40 40 4 100 40 40 300 5 0.25 1.1 50 8 63 
(74) 100 300 50 1 

80 2 1 1.0 2.0 300 

2N5400 TO·92 130 120 5 100 100 40 50 5 0.2 1.0 10 6 100 400 10 8 9 74 
(72) 40 180 10 5 

30 1 5 0.5 1.0 50 

2N5401 TO·92 160 150 5 50 120 50 50 5 0.2 1.0 10 6 100 300 10 8 9 74 
(72) 60 240 10 5 

50 1 5 0.5 1.0 50 

2N5817 TO·92 50 40 5 100 25 25 500 2 0.75 1.2 500 15 100 50 63 
(77) 100 200 2 2 

EN2907 TO·92 Same as PN2907, see page 2-16 for explanation 63 
(72) 

MPSL51 TO·92 100 100 4 1 pA 50 40 250 50 5 0.25 1.2 10 8 60 10 74 
(72) 0.3 1.2 50 

MPS3638 TO·92 Same as PN3638, see page 2-16 for explanation 63 

~ (72) 

0'1 MPS3638A TO-92 Same as PN3638A. see page 2-17 for explanation 63 
(72) 

MPS3644 TO-92 Same as PN3644. see page 2-17 for explanation 63 
(72) 

MPS3645 TO-92 Same as PN3645, see page 2-17 for explanation 63 
(72) 

MPS3702 TO-92 40 25 5 100 20 60 300 50 5 0.25 50 12 100 50 63 
(72) 

MPS3703 TO-92 50 30 5 100 20 30 150 50 5 0.25 50 12 100 50 63 
(72) 

MPS6516 TO-92 40 40 4 50 30 30 100 10 0.5 50 4 66 
(72) 50 100 2 10 

MPS6517 . TO-92 40 40 4 50 30 60 100 10 0.5 50 4 66 
(72) 90 180 2 10 

MPS6518 TO-92 40 4 500 30 90 100 10 O.S SO 4 66 
(72) 150 300 2 10 

MPS6522 TO·92 25 4 50 20 200 400 2 10 0.5 50 4 3 10 66 
(72) 100 0.1 10 

TEST CONDITIONS: 

(1) Ie = 300m A, Vee = 10V, 181 = 182 = 30mA. (2) Ie = 150mA, Vee = av, 18 ' = 182 = 15mA. (3) Ie = 300mA, Vee = 15V, lSI = 182 = 30mA. (4) Ie = 300mA, Vee = 30V, 18 ' = 182 = 30mA. 

(5) Ie = 10mA, Vee = 3V, 18
' 

= 182 = lmA. (6) Ie = 100 pA, VeE = 5V, f = 100Hz. (7) Ie = 30 pA, VeE = 5V, f ~ 1kHz. (8) Ie = 100 /lA, VeE ~ 5V, f = 1kHz. (9) Ie = 250 pA, VeE = 5V, 

f= 1kHz. (10) le= 10!-,A,VeE=5V,f= lkHz.(ll) 'e=50mA, Vee=30V, 181 = ' S2=5mA. (121Ie= 150mA, Vee=30V, 181 = 182 = 15mA. (131Ie=50mA, Vee = 10V, 181 = 182 = 5mA_ 

-------- --- ----------- ----
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PNP Transistors 

• GENERAL PURPOSE AMPS AND SWITCHES (Continued) 

Type c.. VCBO VCEO VEBO ICBO VCB hFE @ IC & VCE 
VCEISATI VBEISATI IC 

Cob 'T IC toff NF 
Test Proc~ (VI (VI (VI (nAI@ IVI (VI & IVI @ ImAI (pFI IMHzl @lmAI Insl IdBI 

No. Style 
Min Min Min Max 

Min Max ImAI IVI 
Max Min Max Max Min Max Max Min 

Condition No. 

MPS6533 TO-92 40 40 4 50 30 25 500 10 0.5 1.0 100 6 63 
(721 40 120 100 1 

30 10 1 

MPS6534 TO-92 40 40 4 50 30 50 500 10 0.3' 1.0 ·100 6 63 
(721 90 270 100 1 

60 10 1 

MPS6535 TO-92 30 30 4 100 20 30 100 1 0.5 1.2 100 6 63 
1721 

NS3905 TO-18 40 40 5 15 100 1 0.25 0.65 0.85 10 4.5 200 10 260 5 5/8 66 
30 50 1 
50 150 10 1 0.4 0.95 50 
40 1 1 
30 0.1 1 

NS3906 TO-IS 40 40 5 30 100 1 0.25 0.65 0.85 10· 4.5 250 10 300 4 5/8 66 
60 50 1 
100 300 10 1 0.4 0.95 50 

~ 
80 '. 1 
60 0.1 1 

Q) 
PN2906 TO-92 60 40 5 20 50 20 500 10 0.4 1.3 150 8 200 50 100 2 63 

(721 40 120 150 10 
35 10 10 1.6 2.6 500 
25 1 10 
20 0.1 10 

PN2906A TO-92 60 60 5 10 50 40 500 10 0.4 1.3 150 8 200 50 100 2 63 
1721 40 120 150 10 

40 10 10 1.6 2.6 500 
40 1 10 
40 0.1 10 

PN2907 TO-92 60 40 5 20 50 30 500 10 0.4 1.3 150 8 200 50 100 2 63 
(721 100 300 150 10 

75 10. 10 1.6 2.6 500 
50 1 10 
35 0.1 10 

PN2907A TO-92 60 60 5 20 50 50 500 10 0.4 1.3 150 8 200 50 100 2 63 
1721 100 300 150 10 

100 10 10 1.6 2.6 500 
100 1 10 
75 0.1 10 

PN3638 TO-92 25 - 25 4 35' 15 20 300 2 0.25 1.1 50 20 100 50 170 1 63 
1721 20 50 1 

30 10 10 1.0 O.S 2.0 300 

---



~ GENERAL PURPOSE AMPS AND SWITCHES (Continued) 

Type VCBO VCEO VEBO ICBO Vca hFE @ IC & VCE 
VCE(SAT) VBE(SATI IC 

Cob fT 
IC 

toft NF 
Test Process Case 

No. Style 
(V) (V) (V) (nA)@ (V) Min Max (rnA) (V) 

(VI & {VI 
@ {mAl (pFI (MHz) @ (rnA) (nsl (dB) 

Condition No. 
Min Min Min Max Max Min Max Max Min Max Max Min 

PN3638A TO·92 25 25 4 25- 15 20 300 2 0.25 1.1 50 10 150 50 170 1 63 
(72) 100 50 1 

100 10 10 1.0 0.8 2.0 300 
80 1 10 

PN3644 TO·92 45 45 5 35- 30 20 300 2 0.25 1.0 50 8 200 20 100 4 63 
(72) 100 300 150 10 

80 240 50 1 0.4 1.3 150 
100 10 10 
80 1 10 1.0 0.8 2.0 300 
40 0.1 10 

PN3645 TO·92 60 SO 5 35- 50 20 300 2 0.25 1.0 50 8 200 20 100 4 63 
(72) 100 300 150 10 

80 240 50 1 0.4 1.3 150 
100 10 10 - 80 1 10 1.0 0.8 2.0 300 
40 0.1 10 

PN4121 TO.92" 40 40 5 25- 30 15 50 1 0.13 0.75 1 4.5 400 10 150 4 1118 66 

~ 
..... 

(72) 70 200 10 1 0.14 0.7 0.9 10 
60 1 1 0.3 1.1 50 
40 0.1 1 

PN4122 TO·92 40 40 5 25- 30 30 50 1 0.13 0.75 1 4.5 450 10 150 4 1118 66 
(72) 150 300 10 1 

150 1 1 0.14 0.7 0.9 10 
100 0.1 1 0.3 1.1 50 

PN4142 TO·92 SO 40 5 20 500 10 0.4 1.3 150 8 200 50 100 12 63 
20 150 1 
40 120 150 10 1.6 2.6 500 
35 10 10 
25 1 10 
20 0.1 10 

PN4143 TO·92 60 40 5 30 500 10 0.4 1.3 150 8 200 50 100 12 63 
(72) 50 150 1 

100 300 150 10 1.6 2.S 500 
75 10 10 
50 1 10 
35 0.1 10 

TEST CONDITIONS: 

(1) Ie = 300mA, Vee = 10V, IB 1 = 192 = 30mA. (2) Ie = 150mA, Vee = 6V, 191 =-192 = 15mA. (3) Ie = 300mA, Vee = 15V, 191 = 192 = 30mA. (4) Ie = 300mA. Vee = 30V, IS 1 = 182 = 30mA. 

(5) IC = lOrnA, Vce = 3V, lSI = IS2 = lmA. (6) Ie = 100 /lA, VeE = 5V, f = 100Hz. (7) Ie = 30/lA, VeE = 5V, f = 1 kHz. (S) Ie = 100 /lA, VeE = 5V, f = 1kHz. (9) Ie = 250 /lA. VeE = 5V, 

f= 1kHz. (10) le= lOI'A,Vce=5V,f= 1kHz. (11) le=50mA, Vec=30V, lSI = IS2=5mA. (12) le= 150mA, Vec= 30V, 191 = IS2=15mA. (13) IC=50mA, Vee= 10V, lSI = 192 = 5mA. 

---- - - --- -- --- ------------ -- - -- .. _--------------- - ----------------- ------ -- ---
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PNP Transistors 

IIi . GENERAL PURPOSE AMPS AND SWITCHES (Continued) 

Type Case VCBO VCEO VEBO IC80. VCB hFE @ IC & VCE 
VCE(SAT) VBE(SAT) 

IC 
Cob fT 

IC toff NF 
Test Proc .. 

Styl. 
(V) IV) (V) (nA)@ (V) (V) & (V) 

@ (mA) (pF) (MHz) @ (mA) (ns) (dB) 
No. Min Max (mA) (V) Condition No. 

Min Min Min Max Max Min Max Max Min Max Max Min 

PN4916 TO.g2 30 30 5 25" 15 15 200 50 1 0.13 0.75 1 4.5 400 10 150 4 13/8 66 I 

(72) 70 10 1 0.14 0.7 0.9 10 
60 1 1 0.3 0.75 1.1 SO 
40 0.1 1 

PN4917 TO.g2 30 30 5 25" 15 30 50 1 0.13 0.75 1 4.5 450 10 150 4 13/S 66 
(72) 150 300 10 1 0.14 0.7 0.9 10 

150 1 1 0.3 0.75 1.1 50 
100 0.1· 1 

PN5138 TO.g2 30 30 S 50 20 50 10 10 0.3 1.0 10 7 30 0.5 66 
(72) 50 1 10 

50 SOO 0.1 10 

PN5139 TO·92 20 20 5 50" 15 15 50 10 0.2 0.7 1.0 10 5 300 10 200 13 66 
(72) 40 10 1 

40 1 10 
30 0.1 10 O.S 0.75 1.25 50 

PN5142 TO.g2 20 20 4 50" 12 15 300 10 0.5 1.5 50 10 100 50 200 1 63 
(72) 30 50 1 0.2 O.S 2.5 300 , 

~ PN5143 TO.g2 20 20 . 4 50" 12 15 300 10 0.5 1.5 50 10 100 50 200 1 63 
CD (72) 30 ; 50 1 0.2 O.S 2.5 300 

TN2905 TO.g2+ 60 40 5 20 50 30 500 10 0.4 1.3 ISO S 200 50 100 2 63 
(91) ;00 300 150 10 

75 10 10 1.6 2.6 500 
50 1 . 10 -
35 0.1 10 

TN2905A TO·92+ 60 60 5 10 50 50 500 10 0.4 1.3 150 S 200 50 100 2 63 
(91) 100 300 150 10 

100 10 10 1.6 2.6 500 
100 1 10 
75 0.1 10 

TEST CONDITIONS: 
(1) Ie = 300mA, Vec = 10V, 181 = 182 = 30mA. (2) Ie = 150mA, VCC = 6V, 18 l' = 182 = 15mA. (3) Ie = 300mA, Vec = 15V, 181 = 182 = 3OrnA. (4) IC = 300mA, Vee = 30V, 181 = 182 = 30mA. 

(5) Ie = 10mA, Vce = 3V, 181 = 182 = lmA. (6) "Ie = "100 IlA, VeE = 5V, f = 100Hz. (7) Ie = 30 IlA, VeE = 5V, f = 1kHz. (S) Ie = 100 I'A, VCE = 5V, f = 1kHz. (9) IC = 250l'A, VCE = 5V, 

f= 1kHz. (10) le= 10llA, VCE = 5V,f= 1kHz. (11) IC= SOmA, VCC=30V, 181 = 182 = 5mA. (12) Ic= 1 SOmA, VCC=':lOV, 181 = 182 = 15mA. (13) IC = 5OmA, VCC = 10V, lSI = 182 = 5mA. 

-

-



~ MEDIUM POWER 

Tvpe Case VCBO VCEO VEBO ICBO VCB hFE IC VCE VCEISAT) VBEISAT) IC Cob fT IC toff NF Test Process 
No. Stvle I~) I~) (~) (nA) @ (V) Min Max @ (mA) & (V) (V) 8o. (V) @ (mA) (pF) . (MHz) @ (mA) (ns) (dB) Condition No. 

Min Man Mm Max Max Mm Max Max Mm Max Max Max 

2N3634 TO·39 140 140 5 100 100 25 150 10 0.3 0.8 10 10 150 30 600 3 1/2 73 
50 150 50 10 
50 10 10 0.5 0.65 0.9 50 
45 I' 10 
40 0.1 10 

2N3634 TO·39 140 140 5 100 100 30 150 10 0.3 0.8 10 10 150 800 30 600 3 1/2 73 
J, JTX 50 150 50 10 

50 _ 10 10 0.6 0.65 0.9 50 
45 1 10 
25 0.1 10 

2N3635 T0-39 140 140 5 100 100 50 150 10 0.3 0.8 10 10 200 30 600 3 1/2 73 
100 300 50 10 
100 10 10 0.5 0.65 0.9 50 
90 1 10 
80 0.1 10 

2N3635 TO·39 140 140 5 100 100 60 150 10 0.3 0.8 10 10 200 850 30 600 3 1/2 73 
J, JTX 100 300 50 10 

~ 
cg 

100 10 10 0.6 0.65 0.9 50 
90 1 10 
55 0.1 10 

2N3636 T0-39 175 175 5 100 100 25 150 10 0.3 0.8 10 10 150 30 600 3 1/2 73 
50 150 50 10 
50 10 10 0.5 0.65 0.9 50 
45 1 10 
40 0.1 10 

2N3636 TO·39 175 175 5 100 175 30 150 10 0.3 0.8 10 10 150 800 30 600 3 1/2 73 
J, JTX 50 150 50 10 

50 10 10 0.6 0.65 0.9 50 
45 1 10 
25 0.1 10 

2N3637 T0-39 175 175 5 100 100 50 150 10 0.3 0.8 10 10 200 30 600 3 1/2 73 
100 300 50 10 
100 10 10 0.5 0.65 0.9 50 
90 1 10 
80 ' 0.1 10 

2N3637 T0-39 175 175 5 100 175 60 150 10 0,3 0.8 10 10 200 850 30 600 3 1/2 73 
J, JTX 100 50 10 

100 300 10 10 0.6 0.65 0.9 50 
90 1 10 
55 0.1 10 

TEST CONDITIONS: 

(1) Ie = 5OmA, Vee = l00V, IBI = IB2 = 5mA. (2) Ie =5001'A, VeE= 10V,f=lkHz.'13) le=500mA, Vee=30V,IBl = IB2 = SOmA, (4) IC= 150mA, Vee=30V,IBl =IB2= 15mA. (5) le= 1001'A. 

Vee = 10V, f = 1kHz. 
-- - -- ----- - --

SJOIS!SUeJ.1 dNd 



PNP Transistors 

~ MEDIUM POWER (Continu~) 
Typo ease VCBO VCEO VEBO ICBO VCB hFE @ IC & VCE 

VCE(SATl VBE(SATl IC 
Cob fT -toff NF 

Test Process 
(V) (V) (V) (V) & IV) (pF) IC (ns) (dBI 

No. Style (nA) @ (VI Min Max (mA) (VI @(mAI (MHz I @ (mAl Condition No. 
Min Min Min Max Max Min Max Max Min Max Max Max 

2N4030 TOol9 60 60 5 50 50 15 lA 5 1.0 lA 20 100 400 50 400 3 67 
25 500 5 0.5 500 
40 100 5 0.15 0.9 150 
30 120 0.1 5 

2N4031 TOol9 80 80 5 50 60 10 lA 5_ 0.5 500 20 100 400 50 400 3 67 
25 500 5 0.15 0.9 150 
40 120 100 5 
30 0.1 5 

2N4032 TO-lS 60 60 5 50 50 40 lA 5 1 lA 20- 150 500 50 400 3 67 

70 500 5 0.5 500 
100 300 100 5 0.15 0.9 150 
75 0.1 5 

2N4033 TO·39 80 80 5 50 60 25 lA 5 0.5 500 20 150 500 50 400 3 67 
70 500 5 0.15 0.9 150 
100 300 100 5 
75 0.1 5 , 

..., 2N4036 TO·39 90 65 7 20 60 20 500 10 0.6 1.4 150 30 60 50 700 4 67 

~ 40 140 150 10 
20 0.1 10 

2N4037 T0-39 60 40 7 -250 60 ~O 250 150 10 1.4 150 30 60 50 67 
15 1 10 

2N4234 TOol9 40 100llA 40 10 lA 1 0.6 1.5 lA 100 3 100 67 
20 500 1 
30 150 250 1 
40 100 1 

2N4235 TO-39 60 lOOIlA 60 10 lA 1 0.6 1.5 lA 100 3 100 67 
20 500 1 
30 150 250 1 
40 100 1 

2N4236 TO-a9 80 loollA 80 10 lA 1 0.6 1.5 lA 100 3 100 67 
20 500 1 
30 150 250 1 
40 100 1 

2N4314 TO·39 90 65 250 60 50 250 150 10 1.4 150 30 60 50 67 
15 1. 10 

2N4354 TO-92 Same as PN4354, see page 2-25 for explanation 67 
(721 

2N4355 TO-92 Same as PN4355, soe page 2·25 for explanation 67 
(721 
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~ MEDIUM POWER (Continued) 

Type Ca .. VCBO VCEO VEBO ICBO VCB hFE @ IC & VCE 
VCE(SATI VBE(SATI IC Cob fT 

IC toff NF 
Test Process 

No. Style 
(VI (VI (VI (nAI @ (VI Min Max (mAl (VI 

(VI & (VI @(mAI (pFI (MHzl @(mAI (nsl (dBI 
Condition No. 

Min Min Min Max Max Min Max Max Min Max Max Max 

2N4356 TO-92 Same as PN4356 , see page 2·25 for explanation 67 
(721 

2N6554 TO·202 60 60 5 100 40 25 500 1 1.0 lA 18 75 250 100 78 
(351 60 250 1 

80 300 50 1 
60 10 1 0.5 250 

2N6555 TO·202 80 80 5 100 60 25 500 1 1.0 lA 18 75 250 100 78 
(351 60 250 1 

80 300 50 1 
60 10 1 0.5 250 

2N6556 TO·202 100 100 5 100 80 25 500 1 1.0 lA 18 75 250 100 78 
(351 60 250 1 

80 300 50 1 
60 10 1 0.5 250 

40319 TO·39 40 250 15 35 200 50 4 1.4 150 67 

92PE77A TO·92+ 45 100 60 25 500 2 0.5 500 30 50 200 78 
(901 40 250 2 

40 50 2 1.0 ~A 

92PE77B TO·92+ 60 100 80 25 500 2 0.5 500 30 50 200 78 
(901 40 250 2 

40 50 2 1.0 lA 

92PE77C TO·92+ 80 100 100 25 500 2 0.5 500 30 50 200 78 

(liOI 40 250 2 
40 50 2 1.0 lA 

92PU51 TO·92+ 30 100 40 50 lA 1 0.5 lA 30 50 50 77 
(911 60 100 1 

55 10 1 

92PU51A TO-92+ 40 100 50 50 lA 1 0.5 lA 30 50 50 77 
(911 60 100 1 

55 10 1 

92PU55 TO-92+ 60 100 40 20 500 1 0.35 250 30 50 200 79 
(911 50 250 1 

80 50 1 

92PU56 TO-92+ 80 100 60 20 500 1 0.35 250 30 50 200 79 

(911 50 250 1 
80 50 1 

TEST CONDITIONS: 

(1) IC = 5OmA, Vee = l00V,IBl = IB2= 5mA. (2) Ie = 500"A,VeE = 10V,f= 1kHz. (31Ie=500mA, Vee=30V,IBl =IB2 =50mA. (4) le= 150mA,Vee=30V,IBl =IB2= 15mA. (Slle= 100"A, 

Vee = 10V, f = 1kHz. 

SJOIS!SUeJl. dNd 



PNP Transistors 

~ MEDIUM POWER (Continued) 
I 

Type , Case VCBO VCEO, VEBO ICBO VCB hFE @ IC & VCE 
VCEISATI VBElSATI IC 

Cob fT 
IC toff NF 

Test Proc_ 
IVI IVI (VI InAi @ IVI (VI & IVI @lmAI IpFI (MHzl @lmAI Insl (dBI 

Condition - 'No. No. Style 
Min Min Min Max 

Min Max ImAI (VI 
Max Min Max Max Min Max Max Max 

92PU57 TO·92+ 100 100 80 20 500 1 0,35 250 30 50 200 79 
1911 50 250 1 

80 SO 1 

92PU200 TO·92+ 100 80 100 80 100 300 3SO 2 0.35 3SO 20 SOD 100 79 
1911 100 10 2 

04101 TO-202 30 100' 45 10 lA 2 0.5 1.5 500 78 
1351 50 ISO 100 2 

04102 TO-202 30 100' 45 20 lA 2 0.5 1.5 500 78 
(351 120 300 100 2 

04104 TO-202 45 100' SO 10 lA 2 0.5 1.5 500 78 
(351 50 150 100 '2 

04105 TO-202 45 100' SO 20 lA 2 0.5 1.5 SOO 78 
(351 120 3S0 100 2 

04107 TO-202 SO 100' 75 10 lA 2 1.0 1.5 500 78 
(351 50 ISO 100 2 

'" ,\.) 

04108 TO-202 60 100' 75 20 lA 2 1.0 1.5 SOD 78 
(351 120 3S0 100 2 

'" 041010 TO,202 75 100' 90 10 lA 2 1.0 1.5 500 78 
(35) 50 150 100 2 

0410tj 10-202 75 100' 90 20 lA 2 1.0 1.5 500 78 
(35) 120 3S0 100 '2 

041013 TO·202 75 100' 90 50 150 100 2 1.0 1.5 500 7B 
(3!?1 

041014 TO-202 75 100" 90 120 3S0 100 2 1.0 1.5 500 78 
(35) 

041El TO-202 30 100' 40 10 lA 2 1.0 1.3 lA 7B 
(35) 50 100' 2 

041E5 TO·202 60 100' 70 10 fA 2 1.0 1.3 lA 7B 
(35) 50 100 2 

041E7 TO-202 BO 100' 90 10 lA 2 1.0 1.3 lA 78 
(351 50 100 2 

D43Cl TO·202 30 I!,A' 30 10 lA 1 0.5 1.3 lA 30 77 
(3SI' 26 200 1 

043C2 TO-202 30 I!,A* 30 20 lA 1 0.5 1.3 lA 30 77 
(361 40 120 200 1 

043C3 TO-202 3~' 1 lOA" 30 20 2A 1 0.5 , 1.3 lA 30 77 
(3SI 40 200 t 

043C4 TO-202 45 1 lOA" 45 10 lA 1 .0.5 1.3 lA 30 77 
(3S) 25 200 1 



~ MEDIUM POWER (Continued) 

Type Case VCBO veEo VEBO leBO 
hFE @ IC & VeE 

VCE(SATI VBE(SAT) 
Ic Cob fT 

Ic toff NF 
Test Process 

No. Styl. 
(V) (V) (V) (nA) @ ,VCB (V) & (V) @ (mAl. (pFI (MHz) @(mA) (ns) (dBI 
Min Min Min Max (V) M~n Max (rnA) (V) 

Max Min Max Max Min Max Ma. Max 
Condition No. 

D43C5 TO·202 '45 1 p.A· 45 20 lA 1 0.5 1.3 lA 30 77 
(36) 40 120 200 1 

D43C6 TO·202 45 lp.A· 45 20 2A 1 0.5 1.3 lA 30 77 
(36) 40 200 1 

D43C7 TO·202 60 lp.A· 60 10 lA 1 0.5 1.3 lA 30 78 
(36) 25 200 1 

D43Cs TO·202 60 lp.A· 60 20 lA 1 0.5 1.3 lA 30 78 
(36) 40 120 200 1 

D43e9 TO:202 60 1 p.A· 60 20 2A 1 0.5 1.3 lA 30 78 
(36) 40 200 1 

D43Cl0 TO·202 80 10p.A· 90 10 lA 1 0.5 1.3 lA 100 78 
(36) 25 200 1 

-D43Cll 'TO-202 80 10p.A· 90 20 lA 1 0.5 1.3 lA 100 78 
(36) 40 120 200 1 

D43C12 TO-202 80 10p.A· SO 20 2A 1 0.5 1.3 lA 100 78 

r-l (36) 40 120 200 1 

'" to> MPSA55 TO-92 60 4 100 60 50 100 1 0.25 100 50 100 67 
(72) 50 10 1 

MPSA56 TO·S2 80 4 100 80 50 100 1 0.25 100 50 100 
. 

67 
(72) 50 10 1 

MPS4354 TO-92 Same as PN4354 , see page 2-25 for explanation 67, 
(72) 

MPS4355 TO-92 Same as PN4355, see page 2-25 for explanation 67 
(72) 

MPS4356 TO-92 Same as PN4356 , .se. page 2-25 for explanation 67 
(72) 

MPS6562 TO·S2 5 ~OO 20 50 200 500 1 0.5 500 30 60 10 67 
(72) 50 100 1 

35 10 1 

MPS6563 TO-92 5 100 20 50 200 350 1 0.5 350 30 60 10 60 
(72) 50 100 1 

35 10 1 

NSD202 TO-202 60 45 5 100 60 25 lA 5 0.2 O.S 100 30 60 50 77 
(35) 40 500 5 

50 150 100 5 
40 10 5 0.4 1.2 500 

TEST CONDITIONS: 

(1)IC = 50mA, Vee = lOOV,lal = la2 = SmA. (2) Ie =5oo!,A, Vee=10V,f=lkHz. (3)le=500mA, Vee=30V,la1 = IB2 =50mA.(4I1e= 150mA, Vee=30V,la l =IB2= 15mA. (5)le= 100p.A, 

Vee = 10V, f = 1kHz. 

SJOIS!SueJi dNd 
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~ MEDIUM POWER {Continued} 

Typ. Case VCBO VCEO VEBO 
(V) (V) (V) 

No. Styl. 
Min Min Min 

NS0203 TO·202 60 45 5 
(351 

NSD204 TO-202 1,00 80 7 
(35) 

NSD205 TO-202 100 80 7 
(35) 

NSD206 TO-202 140 100 7 
(35) 

NSD6180 TO·202 75 
(35) 

NSD6181 TO·202 50 
(351 

NSDU51 TO-202 40 30 5 
(35) 

NSDU51A TO-202 50 -40 5 
(35) 

NSDU52 TO-202 60 40 5 
(35) 

NSDU55 TO-202 60 60 4 
(35) 

NSDU56 TO-202 80 80 4 
(351 

NSDU57 TO-202 100 100 4 
(351 

NSE170 TO-202 40 
(36) 

ICBO VCB hFE @ IC & VCE (nAI @ (V) 
Max 

Min Max (rnA) (VI 

100 60 30 lA 5 
50 500 5 
120 360 100 5 
50 10 5 

100 100 10 lA 5 
50 150 100 5 
20 10 5 

100 100 10 lA 5 
120 360 100 5 
20 10 5 

100 140 25 500 5 
50 150 100 5 
20 10 5 

500 80 10 lA 2 
40 250 500 2 
30 50 2 

500 60 10 lA 2 
40 250 500 2 
30 50 . 2 

100 30 50 lA 1 
60 100 1 
55 10 1 

100 40 50 lA 1 
60 100 1 
55 10 1 

100 40 30 500 10 
50 300 150 10 
50 10 10 

100 60 20 500 1 
50 2sO 1 
80 50 1 

100 80 20 500 1 
50 250 1 
80 59 1 

100 100 20 500 1 
50 250 1 
80 50 1 

100 60 12 1.5A 1 
30 500 1 
50 250 100 1 

-----------

PNP Transistors 

VCE(SAT) VBE(SAT) 
IC 

Cob tr IC 
toft NF 

Test Process (V) &- (V) @(mA) (pF) (MHz) @(mA) (ns) (dB) 
Max- Min Max Max Min Max Max Max 

Condition No. 

0.2 0.9 100 30 60 50 77 

, 

0.4 1.2 500 I 
, 

0.2 0.9 100 30 60 50 79 

0.5 1.2 500 

0.2 0.9 100 30 60 50 79 

0.5 1.2 500 

0.2 0.9 100 30 60 50 79 
, 

0_5 1.2 500 

0.5 1.2 500 30 50 50 78 
I 

0.5 1.2 500 30 50 50 78 

0.7 lA 30 50 50 77 I 
, 
, 

0.7 lA 30 50 50 77 I 

I 

0.4 1.3 150 20 150 20 77 

0.35 250 30 50 200 78 

0_35 250 30 50 200 79 

-

0_35 250 30 50 200 79 

0.9 1.5 1.5A 50 100 77 

0.3 500 

----------- - -



~ MEDIUM POWER (Continued) 

Tvpe Case VCBO VCEO VEBO ICBO VCB hFE @ IC & VCE 
VCE(SATI VBE(SATI IC Cob fT 

Ie 
toff NF 

Test Process 
No. Styl. 

(VI (VI (VI (nAI @ (VI Min Max (mAl (VI 
(VI & . (VI @(mAI (pFI (MHzl @(mAI (nsl IdBI 

Condition No. Min Min Min Max Max Min Max Max Min Max Max Max 

NSE171 TO-202 60 100 -aD 12 1.5A 1 0.9 1.5 1.5A 50 100 78 
(361 30 500 1 

50 250 100 1 0.3 500 

PN4354 TO-92 60 60 5 50 50 30 500 10 0.15 0.9 150 30 100 500 50 400 3 3/5 67 
1721 40 100 10 

50 500 10 10 0.5 1.1 50Q 
40 1 10 
25 0.1 10 

PN4355 TO-92 60 60 5 50 50 75 500 10 0.15 0.9 150 30 100 500 50 400 3 3/5 67 
1721 75 100 10 

100 400 10 10 0.5 1.1 500 
75 1 10 
60 0.1 10 

PN4356 TO-92 80 80 5 50 50 30 500 10 0.15 0.9 150 30 100 500 50 400 3 3/5 67 
(72) 40 100 10 

50 250 10 10 0.5 1.1 500 

I\) 

r\) 

... 40 1 10 .' 
25 0.1 10 

en TN4036 TO-92+ 90 65 7 20 .60 20 500 10 0.65 1.4 150 30 60 50 700 4 67 
(91) 40 140 150 10 

20 0.1 10 

TN4037 TO-92+ 60 40 7 260 60 60 2 150 10 1.4 150 30 60 100 50 67 
(91) 15 1 10 

TEST CONDITIONS: 

(1) Ie = 5OmA, Vee = l00V, 181 = 182 = 5mA. (21 Ie = 500l'A,VeE = 10V,f= 1kHz. (31 Ie = 500mA, Vee=30V,181 =IB2 =50mA.(41 le= 150mA, Vee=30V,IB l =IB2 =15mA.(5)le= 100l'A, 

Vee = 10V, f = 1kHz. 
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~ POWER 

Type Case 
No. Style 

2N4918 TO·126 

2N4919 TO-126 

2N4920 TO-126 

2N5193 TO-126 

2N5194 TO-126 

2N5195 TO-126 

2N6034 TO-126 

2N6035 TO-126 

2N6036 TO-126 

2N6106 TO-220 
Lead 
Form + 
Clip 

2N6107 . TO-220 

2N61 08 TO-220 
Lead 
Form + 
Clip 

2N61 09 TO-220 

2N6110 TO-220 
Lead 
Form + 
Clip 

VCBO 
(V) 
Min 

ICES· 
VCEO VEBO 

ICExt @ IV) (V) 
Min Min 

(IlA) 
Max 

40 100 

60 100 

80 100 

40 100 

60 100 

80 100 

40 500 

60 500 

80 500 

70 lOOt 

70 lOOt 

50 lOOt 

50 '100t 

30 lOOt 

VCB hFE IC @ IV) Min Max (A) 

40 10 100 1 
20 0.5 
40 0.05 

60 10 1 
20 100 0.5 
40 0.05 

80 10 1 
20 100 0.5 
40 0.05 

40 10 4 
25 100 1.5 

60 10 4 
25 100 1.5 

80 7 4 -
20 80 1.5 

40 100 4 
750 15,000 2 
500 0.05 

60 100 4 
750 15.000 2 
500 0.5 

80 100 4 
750 15,000 2 
500 0.5 

75 5 6.5 
30 150 2 

75 5 6.5 
30 150 2 

56 5 6.5 
30 150 2.5 

56 5 6.5 
30 150 2.5 

37.5 5 6.5 
30 150 3 

PNP Transistors 

-

., 

VCE 
VCE(SAT) VBE(SAT) IC Cob fT 

IC 
& (V) & (V) @ (A) (pF) (MHz) @ Process 

(V) 
Max Max Min Max 

(Ar 
Min Max 

1 0.6 1.3 1 100 3 0.25 3C 
1 
1 

1 0.6 1.3 1 100 3 0.25 3C 
1 -
1 

1 0.6 1.3 1 100 3 0.25 3C 
1 
1 

2 0.6 1.5 2 1 3E 
2 1.2 4 

2 0.6 1.5 2 1 3E -
2 1.2 4 

2 0.6 1.5 2 1 3E 
2 1.2 4 

3 2.0 2 200 25 0.75 3J 
3 
3 3.0 4.0 4 

3 2.0 2 200 25 0.75 3J 
3 
3 3.0 4.0 4 

3 2.0 2 200 25 0.75 3J 
3 

_. "3' ..... 3.0 4.0 4 

4 1.0 2 250 10 0.5 5E 
4 2.0 6.5 

4 1.0 2 250 10 0.5 5E 
4 2.0 6.5 

4 1.0 2.5 250 10 0.5 5E 
4 2.0 6.5 

4 1.0 2.5 250 10 0.5 5E 
4 2.0 6.5 

4 1.0 3 250 10 0.5 5E 
4 2.0 6.5 



I'.) 

~ ..... 

~ POWER (Continued) 

VCBO VCEO Typ. Case (V) (V) 
No. Styl. 

Min Min 

2NSlll TO-220 30 

2NS124 TO-220 45 

2NS125 TO-22O SO 

2NSl26 TO-220 80 

2NS132 TO-220 40 

2NS133 TO-220 SO 

2N6134 TO-220 80 

2N6489 TO-220 40 

2N6490 TO-220 60 

2N6491 TO-220 80 

045Cl TO-220 30 

045C2 TO-220 30 

D45C3 TO-220 30 

D45C4 T()"220 45 

D45C5 TO-220 45 

D45CS TO-220 45 

D45C7 TO-220 SO 

VEBO 
ICES' 
leExt @ (V) 

Min 
. ("A) 

Max 

lOOt 

100 

100 

100 

100 

100 

100 

500t 

500t · 

500t 

10' 

10' 

10' 

10' 

10· 

10' 

10· 

VCB hFE Ie @ (VI Min Max (A) 

37.5 5 S.5 
30 150 3 

45 10 4 
25 100 1.5 

SO 10 4 
25 100 1.5 

80 7 4 
20 80 1.5. 

40 7 7 
20 100 2.5 

60 7 7 
20 100 2.5 

60 5 7 
20 100 2.5 

45 5 15 
20 150 5 

65 5 15 
20 150 5 

85 5 15 
20 150 5 

40 10 1 
25 0.2 

40 20 1 
40 120 0.2 

40 20 2 
40 0.2 

55 10 1 
25 0.2 

55 20 1 
40 120 0.2 

55 20 2 
40 0.2 

70 10 1 
25 0.2 

Ii 

VeE(SAT) VBE(SAT) Cob fT 
VCE Ic IC 

& (V) & (V) @ (A) (pF) (MHz) @ Process 
(V) 

Max Min Max Max Min Max 
(A) 

4 1.0 3 250 10 0.5 5E 
4 2.0 S.5 

2 O.S 1.5 2.5 1 5E 
2 1.4 4 I 

2 O.S 1.5 2.5 1 5E 

I 2 1.4 4 

2 O.S 1.5 2.5 1 5E 
2 1.4 4 

4 1.4 7 2.5 1 5E 
4 

4 1.4 7 2.5 1 5E 
4 

4 2.0 7 2.5 1 5E 
4 

4 1.3 5 5 1 5A 
4 3.5 15 

4 1.3 5 5 1 5A 
4 3.5 15 

4 1.3 5 5 1 5A 
4 3.5 15 

1 0.5 1.3 1 125 3 0.02 5F 
1 

1 0.5 1.3 1 125 3 0.02 5F 
1 

1 0.5 1.3 1 125 3 0.02 5E 
1 

1 0.5 1.3 1 125' 3 0.02 5F 
1 

1 0.5 1.3 1 125 3 0.02 5F 
1 

1 0.5 1.3 1 125 3 0.02 5E 
1 

1 0.5 1.3 1 125 3 0.02 5F 
1 

----- - --- -
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PNP Transistors 

~ POWER (Continued) 

VCBO VCEO VEBO 
ICES' 

VCE(SATl VBE(SATl Cob fT Type Case ICEXt @ VCB hFE IC VCE IC IC (V) (V) (V) @ & (V) & (V) 
@ (A) (pF) (MHz I @ Process No. Style (IlA) (VI Min Max (AI (V) (AI 

Min Min Min 
Max Max Min Max Max Min MaK 

D45C8 TO·220 60 10' 70 20 1 1 0.5 1.3 1 125 3 0.02 5F 
40 120 0.2 1 

D45C9 TO·220 60 10' 70 20 2 1 0.5 1.3 1 125 3 0.02 SE 
40 0.2 1 

D45Cl0 TO·220 80 10' .90 10 1 1 0.5 1.3 1 125 3 0.02 SF 
25 0.2 1 

D45Cl1 TO·220 80 10' 90 20 1 1 0.5 1.3 1 125 3 0.02 5E 
40 120 0.2 1 

D45C12 TO·220 80 10' 90 20 2 1 0.5 1.3 1 125 3 0.02 5E 
40 0.2 1 

D45Hl TO·220 30 10 30 20 4 1 1.0 1.5 8 SA 
35 2 1 

D45H2 TO·220 30 10 30 40 4 1 1.0 1.5 8 5A 
60 2 1 

D45H4 TO·220 45 10 45 20 4 1 1.0 1.5 8 5A 
N 
~ 35 2 1 
(Xl 

D45H5 TO·220 45 10 45 40 4 1 1.0 1.5 8 SA 
60 2 1 

D45H7 TO·220 60 10 60 20 4 1 1.0 1.5 8 5A 
35 2 1 

D45H8 TO·220 60 10 60 40 4 1 1.0 1.5 8 5A 
60 2 1 

D45Hl0 TO·220 80 10 80 20 4 1 1.0 1.5 8 5A 
35 2 1 

D45Hll TO·220 80 10 80 40 4 1 1.0 1.5 8 5A 
60 2 1 

MJE170 TO·126 40 o.f 60 12 1.5 1 1.7 2.0 3 50 50 0.1 77 
30 0.5 1 0.9 1.5 1.5 
50 250 0.1 1 0.3 0.5 

MJE171 TO-126 60 0.1 80 12 1.5 1 1.7 2.0 3 50 50 0.1 78 
30 0.5 1 0.9 1.5 1.5 
50 250 0.1 1 0.3 0.5 

MJEl72 TO·126 80 0.1 100 12 1.5 1 1.7 2.0 3 50 50 0.1 79 
30 0.5 1 0.9 I.S 1.5 
50 250 0.1 1 0.3 0.5 

MJE370 TO·126 30 100 30 25 1 1 3C 

MJE371 TO·126 40 100 40 40 1 1 3E 

MJE700 TO'126 60 200 60 750 1.5 3 2.5 1.5 1 1.5 3J 

~- -
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~ 
Tvpe 
No. 

MJE701 

MJE702 

MJE703 

MJE710 

MJE711 

MJE712 

NSP42 

NSP42A 

NSP42B 

NSP42C 

NSP105 

NSP370 

NSP371 

NSP576 

NSP578 

NSP580 

NSP582 

NSP586 

NSP588 

NSP590 

NSP596 

NSP598 

POWER (Continued) 

VCBO VCEO C ... (VI (VI 
Style 

Min Min 

TO-126 60 

TO-126 80 

TO-126 80 

TO-126 40 

TO-126 60 

TO-126 80 

TO-220 40 

TO-220 60 

TO-220 80 

TO-220 100 

TO-220 50 

TO-220 30 

. TO-220 40 

TO-220 45 45 

TO-220 60 60 

TO-220 80 80 

TO-220 100 100 

TO-220 45 45 

TO-220 60 60 

TO-220 80 80 

TO-220 45 45 

TO-220 60 60 

VEBO 
ICES' 
ICEXt @ VCB hFE (VI @ 

Min 
IJ.<AI (VI Min Max 
Max 

200 60 750 2 

200 80 750 

200 80 750 

lOot 40 8 
20 
40 

lOOt 60 8 
20 
40 

lOOt 80 8 
20 
40 

400' 40 15 75 
30 

400' 60 15 75 
30 

400' 80 15 75 
30 

400' 100 15 75 
30 

100 50 25 100 

100 30 25 

100 40 40 

100 45 25 

100 60 25 

100 80 15 

- 100 100 15 

100 45 25 
40 

100 60 20 
40 

100 80 15 
30 

100 45 25 
40 

100 60 25 
40 

. -

VCE(SATI VBE(SATI Cob fT 
IC VCE IC IC 

& (VI & (VI @ (AI (pFI (MHzl @ Process 
.(AI (VI Max 

(AI 
Max Min Max Min Max 

3 2.8 2 1 1.5 3J 

1.5 3 2.5 1.5 1 1.5 3J 

2 3 2.8 2 1 1.5 3J 

1 1 1.0 1.3 1.5 77 
0.5 1 0.4 0.5 
0.15 1 0.15 0.15 

1 1 1.0 1.3 1.5 78 
0.5 1 0.4 0.5 
0.15 1 0.15 0.15 

1 1 1.0 1.3 1.5 79 
0.5 1 0.4 0.5 
0.15 1 0.15 0.15 

3 4 1.5 5 3 0.5 5E 
0.3 4 

3 4 1.5 5 3 0.5 5E 
0.3 4 

3 4 1.5 5 3 0.5 5E 
0.3 4 

3 4 1.5 5 3 0.5 5E 
0.3 4 

2 2 SA 

1 1 5F 

1 1 5F 

1 1 0.6 1 3 0.5 5F 

1 1 0.6 1 3 0.5 5F 

1 1 0.8 1 3 0.5 5F 

1 1 0.8 1 3 0.5 SF 

2 2 0.8 2 3 0.25 5E 
0.5 2 

2 2 0.8 2 3 0.25 5E 
0.5 2 

2 2 0.8 2 3 0.25 5E 
0.5 2 

3 2 1.0 3 3 0.25 5E 

1 2 

3 2 1.0 3 3 0.25 5E 

1 2 

-- - .- ----- - -_._- -
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PNP Transistors 

~ i 

POWER (Continued) 

VCBO VCEO VEBO 
ICES' 

VCB VCE(SATI 'VBE(SATI Cob fT Type C .... ICEXt @ hFE IC vCE '1 IC (VI (VI (VI @ & (V) & (V) @ (;1 (pF) (MHz) @ Pro .... No. Style, 
Min Min Min 

(/lAI (VI Min Max (A) (VI Max Min Max Max Min Max 
(AI 

Max 

NSP600 TO-220 BO BO 100 BO 15 3 2 1.0 3 3 0.25 5E 
30 1 2 

NSP602 TO-220 100 100 100 15 3 2 1.0 3 3 0.25 5E 
30 1 2 

NSPS92 TO-220 45 200 45 750 3 3 2.5 .. 3 1 3 5J 

NSP696A TO-220 45 200 45 750 ·4 3 2.B 4 ,1 3 5J 

NSP69B TO-220 60 200 SO 750 3 3 2.5 3 1 .. 3 5J 

NSP698A TO-220 SO 200 SO 750 4 3 2.B 4 1 3 5J 

NSP700 TO-220 BO 200 80 750 3 3 2.5 3 1 3 5J 

NSP700A TO-220 BO 200 80 750 4 3 2.B 4 1 3 5J 

NSP702 T0-220 100 ' 200 100 750 3 3 2.5 3 1 3 5J 
NSP2010 ' TO-220 40 400 40 15 3 4 1.5 5 3 0.5 5A 

25 125 1 4 1.0 3.5 

"" ~ 
NSP2011 TO-220 SO 400 SO 15 3 4 1.5 5 3 0.5 5A 

25 125 1 4 1.0 3.5 

NSP2090 TO-220 60 200 60 750 3 3 2.5 3 1 3 5J 

NSP2091 . TO-220 60 200 SO 759 4 3 2.5 4 1 3 5J 

NSP2092 TO-220 80 200 80 750 3 3 2.5 3 1 3 5J 

NSP2093 TO-220 BO 200 BO 750 4 3 2.5 4 1 3 5J 

NSP2370 T0-220 40 200t 40 10 l' 4 0.7 1 3 0.5 5F 
40 200 0.2 4 

NSP2490 TO-220 40 200t 40 B 3 4 1.2 3 3 0.5 5E 
20 100 1 4 0.6 1 

NSP2491 TO-220 60 200t 60 8 3 4 1.2 3 3 0.5 5E I 

20 100 1" 4 0.6 1 , 

NSP2955 TO-220 SO 100 70 5 10 4 8.0 10 2 0.5 SA 
20 70 4 4 1.1 4 

NSP3740 TO-220 60 100 60 10 1 1 0.5 1 100 3 0.1 SF 
Lead 20 0.5 1 
Bend + 30 100 0.25 1 
Clip 40 0.1 1 

NSP3741 TO-220 BO 100 BO 10 1 1 0.5 1 100 3 0.100 SF 
'Lead ' 20 0.5 l' 

Bend + 30 100 0.25 1 
Clip 40 0.1' 1 

- - - - -- -
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II POWER (Continued) 

VCBO VCEO Type Case 
(VI (V) 

No. Style 
Min Min 

NSP4918 TO·220 40 

NSP4919 TO·220 60 

NSP4920 TO·220 80 

NSP5193 TO-220 40 

NSP5194. TO-220 60 

NSP5195 TO-220 80 

NSP5974 TO-220 40 

NSPS97S TO-220 60 

NSPS976 TO-220 80 

NSPS980 TO-220 40 

NSP5981 TO-220 60 

NSP5982 TO-220 80 

TIP30 TO-220 40 

TlP30A TO-220 60 

TIP30B TO-220 80 

- -------

VEBO 
ICES· 
ICExt @ (V) 

Min ("AI 
Max 

100 

100 

100 

100 

100 

100 

lOOt 

lOOt 

lOOt 

lOOt 

lOOt 

lOOt 

200· 

200· 

200· 

VCB hFE IC @ (V) Min Max (A) 

40 10 1 
20 100 0.5 
40 0.05 

60 10 1 
20 100 0.5 
40 0.05 

80 10 1 
20 100 0.5 
40 0.05 

40 10 4 
25 100 1.5 

60 10 4 
25 100 1.5 

80 70 4 
20 80 1.5 

60 7 5 
20 120 2.S 
40 O.S 

80 7 S 
20 120 2.S 
40 O.S 

100 7 5 
20 120 2.5 
40 0.5 

60 7 8 
20 120 4 
40 I 

80 7 8 
·20 120 4 . 
40 1 

100 7 8 
20 120 4 
40 1 

40 15 75 1 
40 0.2 

60 IS 75 1 
40 0.2 

80 15 75 1 
40 0.2 

Ii 

VCE(SATl VBE(SATI Cob fT 
VCE Ic Ic 

& (V) & (V) @ (A) (pF) (MHz) @ Process 
(V) Max Max Min Max 

(AI 
Max Min 

1 0.6 1.3 1 3 0.25 SF 
1 
1 

1 0.6 1.3 1 3 0.25 SF 
1 
1 

1 0.6 1.3 1 3 0.25 SF 
I 
1 

2 1.4 4 2 1 5E 
2 0.6 1.5 

2 1.4 4 2 1 SE 
2 0.6 I.S 

2 1.4 4 2 1 5E 
2 0.6 1.5 

2 1.7 2.S S 300 2 O.S SA 
2 
2 0.6 2.S 

2 1.7 2.S S 300 2 O.S SA 
2 
2 0.6 2.S 

2 1.7 2.5 S 300 2 0.5 SA 
2 
2 0.6 2.5 

2 1.7 2.S 8 3S0 2 O.S 5A 
2 
2 0.6 4 

2 1.7 2.5 8 350 2 0.5 SA 
2 
2 0.6 4 

2 1.7 2.5 8 350 2 O.S SA 
2 
2 0.6 4 

4 0.7 1 3 02 5F 
4 

4 0.7 1 3 0.2 5F 
4 

4 0.7 1 3 0.2 5F 
4 

SJoJs!sueJ~ dNd 
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~ POWER (Continued) 

VCBO VCEO Type Case 
IVI IVI 

No. Styl. Min Min 

TlP30C TO·220 100 

TIP32 TO·220 40 

TIP32A TO·220 60 

TIP32B TO·220 80 

TIP32C TO·220 100 

TIP42 TO·220 40 

TIP42A TO·220 60 

TIP428 TO·220 80 

TIP42C TO·220 100 

TIP62 TO·220 40 

TIP62A TO·220 60 

TIP62B TO·220 80 

TIP62C TO·220 100 

TIP115 TO·220 60 

TIP116 TO·220 80 

TIPI17 TO·220 100 

TIP125 TO·220 60 

TIP126 TO·220 80 

TIP127 TO·220 100 

-- -

VEBQ 
IVI 
Min 

-'-.-

IC-ES' 
ICEXt @ VCB hFE @ 
b.AI IVI Min Max 
Max 

200' 100 15- 75 
40 

200' 40 10 50 
25 

200' 60 10 50 
25 

200' 80 10 50 
25 

200' 100 10 50 
25 

400' 40 15 _ 75 
30 

400' 60 15 75 
30 

400' 80 15 75 
30 

400' 100 15 75 
30 

200' 40 15 100 
40 

200' 60 15 100 
40 

200' 80 15 100 
40 

200' 100 15 100 
40 

lmA 60 500 
1000 

lmA 80 500 
1000 

lmA 100 500 
1000 

200 60 1000 
1000 

200 80 1000 
1000 

200 100 1000 
1000 

PNP Transistors 

vCEISATI _ VBEISATI IC cob f 
IC VCE 

T_ 
IC 

& IVI & IVI @ IAI IpFI IMHZ) @ Proc ... 
IAI- IVI IAI 

'Max Min Max Max Min Max 

1 4 0.7 1 3 0.2 5F 
0.2 4 

3 4 1.2 3 3 0.5 5F 
1 4-

3 4 1.2 3 3 0.5 5F 
1 4 

3 4 - 1.2 3 3 0.5 5F 
1 4 

3 4 1.2 3 3 0.5 5F 
1 4 

3 4 1.5 6 3 0.5 5A 
0.3 4 

3 4 1.5 6 3 0.5 5A 
0.3 4 

3 4 1.5 6 3 0.5 5A 
0.3 4 

-3 4 1.5 6 3 0.5 5A 
0.3 4 

0.5 4 0.7 0.5 3 0.05 . 5F , 
0.05 4 

0.5 4 0.7 0.5 3 0.05 5F 
0.05 4 

0.5 4 0.7 0.5 3 0.05 5F 
0.05 4 

0.5 4 0.7 0.5 3 0.05 5F 
0.05 4 

2 4 2.5 2 5J 
1 4 

2 4 2.5 2 5J 
1 4 

2 4 2.5 2 5J 
1 4 

3 3 4.0 5 5K 
0.5 3 2.0 3 

3 3 4.0 5 -- 5K 
0.5 3 2.0 3 

3 3 4.0 5 5K 
0.5- 3 2.0 3 
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~ POWER (Continued) 

VCBO VCEO VEBO 
ICES' 

VCE(SATI VBE(SATI Type Case ICExt @ VCB hFE IC VCE IC (V) (V) (V) @ & (V) & (V) 
@ (A) No. Style Min Min Min 

li,A) (V) Min Max IA) IV! Max Max 
Max Min 

TIPI35 TO·220 60, 200 60 1000 15.000 4 4 3,0 6 
500 1 4 2.0 4 

TIP136 TO·220 80 200 80 1000 15,000 4 4 3.0 6 
500 1 4 2.0 4 

TIP137 T0-220 100 200 100 1000 15,000 4 4 3.0 6 
500 1 4 2.0 4 

~ DUAL DIFFERENTIAL AMP~ 
HFE' VBE' 

aVBE ' 
Typ. Case VCBO VCEO VEBO ICBO 

VCB HFE " @ IC HFE2 -VBE2 -VBE2 Cob 

No. Styl. 
(V) (V) IV) (nA) @ 

IV) Min Max ImA) 1%) (mV) aT (pF) 
Min Min Min Max liNt C) Max Min 

Max Max 
Max 

2N3347 TO·78 60 45 6 10 45 60 1 10 6 10 6 60 
40 300 0.01 

2N3348 TO·78 60 45 6 10 45 60 1 20 10 20 6 60 
40 300 0.01 

2N3349 TO·78 60 45 6 10 45 60 1 40 20 40 6 60 
40 300 " 0.D1 

2N3350 TO·78 60 45 6 10 45 150 1 10 5 10 6 60 
100 300 0.01 

2N3351 TO·78 60 45 6 10 45 150 1 20 10 20 6 60 
100 300 0.01 

2N3352 TO·78 60 45 6 10 45 150 1 40 20 40 6 60 
100 300 0.01 

2N3726 TO·78 45 45 5 10 30 115 50 10 5 20 8 200 
135 350 I 
120 0.1 
80 0.01 

2N3727 TO·78 45 45 5 10 30 115" 50 10 2.5 10 B 200 
135 350 I 
120 0.1 
SO 0.01 

TEST CONDITIONS: 

(1) IC = 10"A, VCE = 5V, f = 15.7kHz. (211C = 30 "A, VCE = 5V, f = 1kHz. (3) IC = 100"A, VCE = 10V, f = 1kHz. (4) IC = 20 "A, VeE = 5V, f = 1kHz. 
--

II 

Cob fT 
Ic (pF) (MHz) @ Process 

Max Min Max 
IA) 

200 5K 

200 5K 

200 5K 

fT NF 
Test No. 

IMHz) IdB) 
Condition Process 

Max Max 

240 4 1 62 

240 4 1 62 

240 4 1 62 

240 4 1 62 

240 4 1 62 

240 4 1 62 

600 4 2 62 

600 4 2 62 

SJOIS!SUeJ~ dNd 
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Type 
No. 

2N3800 

2N3806 

2N3807 

2N3808 

2N3809 

2N3810 

2N3810 
J,JTX, 
JTXV 

DUAL 01 FFERENTIAL AMPS (Continued) 

Case VCBO VCEO VEBO' .ICBO 

Style 
(V) (V) (V) (nA) @ 

Min Min Min Max , 

TO-71 60 60 5 10 

TO-78 60 60 5 10 

TO-78 60 60 5 10 

TO-78 60 60 5 10 

TO-78 60 60 5 10 

I 

TO-78 60 60 5 10 

TO-78 60 60 5 10 

VCB HFE 
(V) Min 

50 125 
150 
150 
150 
100 

50 125 
150 
150 
150 
100 

50 250 
300 
300 
300 
225 

50 125 
150 
150 
150 
100 

50 250 
300 
300 
300 
250 

50 125 
150 
150 
150 
100 

50 125 
150 
150 
150 
100 

---

PNP Transistors 

-

HFEl VBE1 LWBE1 

@ Ie HFE2 -VBE2 
-VBE2 Cob IT NF 

Test No. 
Max (rnA) (%) (mV) 

AT (pF) (MHz) (dB) 
Condition Process 

(~VfC) Max Min Max Max 
Max Max 

Max 

10 4 100 500 3 4 62 
450 1 
450 0.5 
450 0.1 

om 
10 4 100 500 3 3 62 

450 l' 

450 0.5 
450 0.1 

am 
10. 4 100 500 1.5 3 62 

900 1 
900 0.5 
900 0.1 

0.01 

10 20 5 20 4 100 500 3 3 62 
450 1 
450 0.5 
450 0.1 

0.01 

10 20 5 20 4 100 500 1.5 3 62 
900 1 
900 0.5 
900 0.1 

am 
10 10 3 10 4 100 500 3 3 62 

450 1 
450 0.5 
450 0.1 

am 
10 10 5 10 5 100 500 3 3 62 

450 1 
450 0.5 
450 0_1 

0.01 

- ------------- --------- ----------- - ----------- - --- --



~ DUAL DIFFERENTIAL AMPS (Continued) 

HFE1 VBE1 t.VBE 1 

Type Case VCBO VCEO VEBO ICBO 
VCB HFE @ IC HFE2 -VBE2 

-VBE2 Cob IT NF 
Test No. (V) (V) (V) (nA) @ t.T (pF) (MHz) (dB) No. Style 

Min Min Min Max 
(V) Min Max (rnA) (%) (mV) Condition Process 

IIlVtC) Max Min Max Max 
Max Max 

Max 

2N3810A TO-78 60 60 5 10 50 125 10 5 1.5 5 4 100 500 3 3 62 
150 450 1 
150 450 0.5 
150 450 0.1 
100 0.Q1 I 

2N3811 TO-78 60 60 5 10 50 250 10 10 3 10 4 100 500 1.5 3 62 
300 900 1 
300 . -900 -0.5-
300 900 0.1 
225 0.Q1. 

2N3811 TO-78 60 60 5 10 50 250 10 10 3 10 5 100 500 1.5 3 62 
J,JTX, 300 900 1 
JTXV 300 900 0.5 

300 900 0.1 
225 0.01 

'" ~ 2N3811A TO-t8 60 ,60 5 10 50 250 10 5 1.5 5 4 100 500 1.5 3 62 
300 900 1 
300 900 0.5 
300 900 0.1 
225 0.Q1 

2N4015 TO-78 60 60 5 10 50 115 50 10 5 20 8 200 600 4 2 62 
135 350 1 
120 0.1 
80 0.01 

2N4016 TO-78 60 60 5 10 50 115 50 10 2.5 10 8 200 600 4 2 62 
135 350 1 
120 0.1 
80 0.01 

2N4017 TO-78 80 80 6 10 70 90 50 6 40 160 3 4 62 
100 10 
100 500 1 
100 0.1 
100 350 0.Q1 
60 0_001 

TEST CONDITIONS: 

(1) IC = 10 IlA, VCE = 5V, f = 15.7kHz_ (211C = 30 /lA, VCE = 5V, f = 1kHz. (3) Ie = 100 IlA, VCE = 10V, f = 1 kHz. (4) IC = 20 /lA, VCE = 5V, f = lkHz_ 

--- -------- - ---------------- ----------------- --------- - ----- - ------- - - - - ---
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~ DUAL DIFFERENTIAL AMPS (Continued) 

HFE' VSE' 
.1.VSE' 

Type Case VCSO VCEO VESO leso VCS HFE @ IC HFE2 " -VSE2 -VSE2 Cob 

No. Style 
(V) tv) "(V) {nAt @ (V) Min Max (rnA) (%) (mY) 

AT (pF) 
Min Mln.- Min Max {~VrCl Max Min 

Max Max 
Max 

2N4018 TO-78 60 60 6 10 50 90 50 6 40 
100 10 
100 600 1 
100 0.1 
100 500 0.Q1 
60 0.001 

2N4019 TO-78 45 45 6 10 30 180 50 6 50 
200 10 
250 600 1 
250 0_1 
250 500 0.Q1 
180 0.001 

2N4020 T0-78 45 45 6 10 30 180 50 20 5 20 6 50 
"200 10 
250 600 1 
250 500 0.1 
250 500 0.01 
180 0.001 

2N4021 TO·7S 60 60 6 10" 50 90 50 20 5 20 6 40 
100 10 
100 500 1 
100 400 0.1 
100 350 0.01 
60 0.001 

2N4023 T0-78 45 45 6 10 30 180 50 10 3 10 6 50 
200 10 
250 600 1 
250 500 0.1 
250 500 0.Q1 
180 0.001 

2N4024 TO-78 60 60 6 10 50 90 50 10 3 10 6 40 
100 10 
100 500 1 
100 400 0_1 
100 350 0.01 
60 0.001 

2N4025 TO-78 60 60 6 10 50 190 50 10 3 10 6 50 
200 10 
250 600 1 
250 550 0.1 
250 500 0.01 
180 0.001 

TEST CONDITIONS: 
(1)"IC = 10pA, VCE"'" 5V, f = 15.7kHz. i211C ~ 30 pA, VCE = 5V, f = 1kHz. (311c = l00pA, VCE = 10V, f = lkHz_ (4) IC = 20pA, VCE = 5V, f = 1kHz. 

--- ------ --------

PNP Transistors 

f,- NF 
Test No. 

(MHz) (dS) 
Condition Process 

Max Max 

160 3 4 62 

160 2 4 62 

160 2 4 62 

. 160 3 4 62 

160 2 4 62 

160 3 4 62 

160 2 4 62 

/ 





Pro Electron Series 

~ 
VCES' 

VCEO VEBO 
ICES' HFE V VBE(SATI Cob fT toff NF 

Type Case VCBO ICBO @l VCB hfe Ic VCE C,E(SATI VBE(ONI' IC IC Test Process (VI (VI @(mAI& (VI ~VI & , (VI @ (mAl (pFI (MHzl @(mAI (nsl (dBI 
No. Style (VI 

Min Min 
(nAI (VI 1 kHz' 

Max Min Max Max Min Max Max Max 
Condition No. 

Min Max Min Max 
-BC107 TO·1S 50 45 5 15' 50 40 0.Q1 5 0.6 100 4.5 150 10' 10 1 04 

125 500' 2 5 0.2 10 
40 0.Q1 5 0.55 0.7" 2 

BC107A TO-IB 50 45 6 15' 50 125 260' 2 5 0.6 100 4.5 150 10 10 1 04 
0.2 10 

0.55 0.7' 2 

BC107B TO·1B 50 45 6 15" 50 40 0.Q1 5 0.6 100 4.5 150 10' 10 1 04 
240 500' 2 5 «;1.2 10 

0.55 0.7' 2 

BC10S TO-IB 30 20 5 15" 30 40 0.Q1 5 0.6 100 4.5 150 10 10 1 04 
125 900" 2 5 0.2 10 

0.55 0:7' 2 

BC10BA TO-IS 30 20 5 15' 30 40 0.Q1 '5 0.6 100 4.5 150 10 10 1 04 
125 260" 2 5 0.2 100 

0.55 0.7' 2 

:t: 
BC108B TO-IS 30 20 5 15' 30 40 0.01 5 0.6 100 4.5 150 10 10 1 04 

240 500" 2 5 0.2 10 
0.55 0.7· 2 

BC108C TO-IS 30 20 5 15' 30 40 0.01 5 0.6 100 4.5 150 10 10 1 04 
450 900' 2 5 0.2 10 

0.55 0.7' 2· 

BC109 TO-IS 30 20 5 15' 30 100 0.Q1 5 0.6 100 4.5 150 10 4 1 04 
240 . 900" 2 5 0.2 10. 

0.55 0.7' 2 

BC109B TO-IS 30 20 5 15" 30 100 0.01 5 o.e 100 4.5 150 10 4 1 04 
240 500' 2 5 0.2 10 

0.55 0.7' 2 

BC109C TO-IS 30 20 5 15' .. 30 100 0.Q1 5 0.6 100 4.5 150 10 '4 1 04 
450 .900' 2 5 02 10 

0.55 0.7* .2 -
BC140 TO-39 SO' 40, 7 100' 60 40 250 100 '1 1.0 1.8' lA 25 50 50 S50 2 14 

,8C140-6 TO-39 80' 40 7 100' 60 40 100 100 1 1.0 1.8* . lA 25 50 50 850 2 14 

BC14O-10 TO-39 80' 40 7 00' 60 63 160 ' 100 1 1.0 1.S· lA 25 50 50 850 2 14 

BC140-16 TO-39 80' 40 7 00' 60 100 250 100 1 1.0 1.8' lA 25 50 50 850 2 14 

BC141 TO-39 100" 60 7 100' 60 40 250 100 1 1.0 1.8' lA 25 50 50 S50 2 14 

BC141-6 TO-39 laO" 60 7 00' 60 40 100 100 1 1.0 1.S· lA 25 50 50 S50 2 14 

BC141·10 TO-39 100' 60 7 00' 60 63 160 100 1 1.0 1.S· lA 25' 50 50 S50 2 14 

BC143 TO-5 60 60 5 O· 40 20 200 2 1.5 '1.5 500 20, 60 50 2 63. 
200 

- - - - --
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VCES' 

VCEO VEBO 
ICES' HFE 

VCE(SATI 
VBE(SATI 

Cob IT toff NF 
Type Case VCBO ICBO @ VCB hie IC VCE & VBE(ONI' @ IC IC Test Process 
No. Style (VI 

(V) (V) 
(nAI (VI 1 kHz* @(mA)& (VI (VI 

(VI (rnA) 
(pF) (MHzl @(mAI (nsl (dB) 

Conditron No. 
Min Min Max Max Min Max Max Max 

Min Max Min Max Min Max 

BC146·1 TO-92 20 20 4 50 40 100 2 1 1.5 1.5 500 20 60 50 2 04 
(741 80 200 0.2 0.2 200 

BC146-2 TO-92 20 20 4 50 40 140 2 1 1.5 1.5 500 20 60 50 2 04 
(741 140 350 0.2 0.2 200 

8C146-3 TO-92 20 20 4 50 40 280 2 1 1.5 1.5 500 20 60 50 2 04 
(741 280 550 0.2 0.2 200 

BC160 TO-39 40' 5 40 100 40 40 250 100 1 1.0 1.7' lA 30 50 50 650 2 67 

BC160-6 TO-39 40' 5 40 100 40 40 100 100 1 1.0 1.7' lA 30 50 SO 650 2 67 

BC160-10 TO-39 40' 5 40 100 40 63 160 100 1 1.0 1.7' lA 30 50 SO 650 2 67 

BC160-16 TO-39 40' 5 40 100 40 100 250 100 '1 1.0 1.7' lA 30 50 50 650 2 67 

BC161 TO-39 60' 5 60 100 60 40 250 100 1 1.0 1.7' lA 30 50 50 650 2 67 

SC161-6 TO-39 60' 5 60 100 60 40 100 100 1 1.0 1.7' lA 30 50 50 650 2 67 

BC161-10 TO-39 60' S 60 100 60 63 160 100 1 1.0 1.7' lA 30 50 SO 650 2 67 

8C161-16 TO-39 60' S 60 100 60 100 250 100 1 1.0 1.7' lA 30 SO 50 650 2 67 
w 
W BC167 TO-92 60' 45 6 lS' 50 110 2 5 0.2 10 4.5 150 10 10 1 04 

(741 12S 500' 2 5 0.6 100 
0.55 0.7' 2 

8C167A TO-92 60' 45 6 lS' 50 110 260' 2 5 0.2 10 4.5 150 10 10 1 04 
(741 125 2 5 0.6 100 

0.S5 0.7' 2 

8C167B TO-92 60' 45 6 lS' 50 110 500' 2 5 0.2 10 4.5 150 10 10 1 04 
(741 240 2 5 0.6 100 

0.55 Q.7· 2 

BC168 TO-92 20 5 15' 30 110 2 5 0.2 10 4.5 lS0 10 10 1 04 
(74) 125 900' 2 5 0.6 100 

0.55 0.70' 2 

BC168A TO-92 20 5 15' 30 110 2 5 0.2 10 4.5 150 10 10 1 04 
(741 125 260' 2 5 0.6 100 

0.S5 0.70' 2 

BC168B TO-92 20 5 15' 30 110 2 5 0.2 10 4.5 150 10 10 1 04 
(74) 240 500' 2 5 0.6 100 

0.S5 0.70' 2 

TEST CONDITIONS: 

!1Ile ~ 200J.!A. VeE ~ 5V, I ~ 1kHz. (2) Ie ~ 100mA, Vee ~ 20V,IB 1 ~ IB2 ~ 5mA. (31Ie~200f.'A, VeE~2V,f~ 1kHz. (41Ie~ 100mA, Vee~ lOV,IB l ~ IB2~ 10mA. (5) le~ 10mA, Vee~3V, 
IS1 = IS2 ~ lmA. (6) le= 100llA, VeE = 5V, f ~ 1kHz. (7) Ie ~ 1mA, VeE~ 10V,f~200kHz. (81Ie~ lmA, VeE~5V,f~ 1kHz. (9) IC~ 150mA, Vee~6V,IB1 ~ IS2~ 15mA. (101Ie~200J.!A, 
VCE = 5V, f ~lkHz. (11) Ie ~ 150mA, Vee = 10V, IB 1 ~ IB2 = 75mA. (12) Ie ~ 300mA, Vee ~ 25V, IB 1 ~ IB2 ~ 30mA. (13) Ie ~ 10 f.'A, VeE ~ 5V, f.~ WB. (14) Ie ~ 500mA, Vee ~ 25V, I B 1 ~ 50mA, 

IB2 ~ 25mA. (15) Ie ~ 10mA, VBE ~ 2V, IB 1 ~ 3mA, IB2 ~ lmA. (16) Ie ~ 100mA, IB 1 ~ 40mA, IB2 ~ 20mA. 
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Cf' 

"" 

~ 
Type 
No. 

BC168C 

BC169 

BC169B 

BC169C 

BCI77 

BCI77A 

BCI77B 

8C177VI 

BC178 

BC178A 

BC178B 

BC1'79 

BC179A 

Case 
Style 

TO'92 
(741 

TO-92 
(741 

TO·92 
(741 

TO-92 
(741 

TO'18 

TO·18 

TO·18 

TO·18 

TO-18 

TO-18 

TO-18 

TO·18 

TO·18 

VCES' 
VCEO 

VCBO (VI 
(VI 

Min 
Min 

20 

20 

20 

20 

50 45 

50 45 

50 45 

50 45 

30 25 

30 25 

30 25 

25 20 

25 20 

VEBO 
ICES' HFE 
ICBO @ VCB hfe (VI 

Min 
(nAI (VI 1 kHz' 
Max Min Max 

5 15" 30 110 
450 900" 

5 15" 30 110 
240 900" 

6 15' 30 110 
240 500' 

5 15" 30 110 
450 900' 

5 100 20 110 
125 500' 

5 100 20 110 
125 260' 

5 100 20 110 
240 500" 

5 100 20 110 
75 150" 

5 100 20 110 
125 900' 

5 100 20 110 
125 260' 

5 100 20 110 
240 500" 

5 100 20 110 
125 900' 

5 100 20 110 
125 260' 

Pro Electron' Series 
I 
, 

VCE(SATl 
VBE(SATl 

Cob fT IC toff NF 
Ic VCE & VBE(ONI' @ IC Test Process 

@(mAI& (VI (VI (pFI .(MHzl . @ (mAl (nsl (dBI 
Max 

(VI (mAl 
Max Max Max 

Condition No. 
Min Max 

"Min Max 

2 5 0.2 10 4.5 150 .10 10 1 04 
2 5 - 0.6 100 -

0.55 0.70' 2 

2 ··5 0.2 10 4.5 150 10 4 1 04 
2 5 0.6 100 

0.55 0.70' 2 

2 5 0.2 10 4.5 150 10 4 1 04 
2 5 0.6 100 

0.55 0.70' 2 

2 5 0.2 10 4.5 150 10 4 1 04 
2 5 0.6 100 

0.55 0.70" 2 

2 5 0.18 0.78 10 4.5 150 10 10 1 71 
2 5 0.75' 2 

1.0' 100 

2 5 0.18 0.78 10 4.5 160 10 10 1 71 
2 '5 0.75" 2 

LO· 100 

2 .5 0.18 0.78 10 4,5 150 10 10 1 71 
2 5 0.75" 2 

1.0' 100 

2 5 0.18 0.78 10 4.5 150 10 10 1 71 
2 5 0.75' 2. 

1.0' 100 

2 5 0.18 0.78 10 4.5 150 10 10 1 71 
2 5 0.75' 2 

1.0' 100 

2 5 0.18 0.78 10 4.5 150 10 10 1 71 
2 5 0.75" 2 

1.0' 100 

2 5 0.18 0.78 10 4.5 150 10 10 1 71 
2 5 0.75" 2 

1.0" 100 

2 5 0.18 0.78 10 4.5· 150 10 4 1 71 
2 5 0.75" 2 

1.0" 100 

2 5 0.18 0.78 10 4.5 150 10 4 1 71 
2 5 0.75' 2 

1.0· 100 

- - - -- ------- - - - - - ------ ------- - - - -- - -



~ 
VCES' 

VCEO VEBO 
ICES' HFE 

VCE(SATl 
VBE(SATl 

Cob fT toff NF 
Type Case VCBO ICBO @ VCB hfe Ic ·VCE & VBE(ON)* @ IC IC Test Process 

(V) (V) @(mA)& (V) (V) (pF) (MHz) @(mA) (ns) (dB) 
No. Style (V) 

Min Min 
(nA) (V) 1 kHz'" 

Max 
(V) (rnA) 

Max Min Max Max Max 
ConditKm No. 

Min Max Min Max Min Max 

BC179B TO·1B 25 20 5 100 20 110 2 5 O.IB 0.7B 10 4.5 150 10 4 1 71 
240 500' 2 5 0.75' 2 

1.0' 100 

BC182 TO·92 60 50 5 15 50 40 0.01 5 0.6 1.2 100 5 150 10 10 1 04 
(77) 80 100 5 0.25 10 

125 500' 2 5 0.55 0.70' 2 

BC1B2A TO·92 60 50 5 15 50 40 0.Q1 5 0.6 1.2 100 5 150 10 10 1 04 
(77) BO 100 5 0.25 10 

125 260' 2 5 0.55 0.70' 2 

BC182B TO·92 60 50 5 15 50 40 0.01 5 0.6 1.2 100 5 150 10 10 1 04 
(77) 80 100 5 0.25 10 

240 500' 2 5 0.55 0.70' 2 

BC182L TO·92 60 50 5 15 50 40 0.01 5 0.6 1.2 100 5 150 10 10 1 04 
(74) - 80 100 5 0.25 10 

125 500' 2 5 0.55 0.70' 2 

c.> BC1B2LA TO·92 60 50 5 15 50 40 0.Q1 5 0.6 1.2 100 5 150 10 10 1 04 
.;, (74) 80 100 5 025 10 

125' 260' 2 5 0.55 0.70' 2 

BC1S2LS TO·92 60 50 5 15 50 40 0.01 5 0.6 1.2 100 5 150 10 10 1 04 
(74) SO 100 5 0.25 10 

240 500' 2 5 0.55 0.70' 2 

BC1S3 TO·92 45 30 5 15 30 40 0.Q1 5 0.6 1.2 100 5 150 10 10 1 04 
(77) 80 100 5 025 10 

125 900' 2 5 0.55 0.70' 2 

BC183A TO·92 45 30 5 15 30 40 0.01 5 0.6 1.2 100 5 150 10 10 1 04 
(77) 80 100 5 0.25 10 

125 260' 2 5 0.55 0.70' 2 

BC1838 TO·92 45 30 5 15 30 40 O.Ol 5 0.6 1.2 100 5 150 10 10 1 04 
(77) 80 100 5 0.25 10 

240 500' 2 5 0.55 0.70' 2 

8C183C TO·92 45 30 5 15 30 40 0.Q1 5 0.6 1.2 100 5 150 10 10 1 04 
(77) 80 100 5 025 10 

450 900' 2 5 0.55 0.70' 2 

TEST CONDITIONS: 

(1) IC~ 200IlA, VCE ~ 5V,f ~ 1kHz. (2) IC ~ 10OmA, VCC ~ 20V,18
' 

= IB2= SmA. (3) IC=200IlA,VeE~2V,f;'lkHz.(4) IC= 100mA,Vee~10V,18' ~IB2~10mA. (5)IC=10mA, Vee=3V, 

IB' = IB2 ~ lmA. (6) Ie = 100llA, VeE ~ 5V,f ~ 1kHz. (7) Ie =lmA, VeE=10V,f=200kHz.(S) le~lmA,VeE=5V,f~lkHz.(9) le=15OmA,Vec=6V,IBl = IB2= 15mA. (10) le~200j.LA, 
VeE = 5V, f =lkHz. (11) Ie ~ 1 SOmA, Vee ~ 10V, IB 1 = IB2 = 75mA. (12) le= 300mA, Vee ~ 25V, IB 1 = IB2 = 30mA. (13) Ie = 10llA, VeE = 5V, f = WB. (14) Ie ~ 500mA, Vec ~"25V, IB' =50mA, 

IB2 = 25mA. (15) Ie ~ lOrnA, VBE = 2V,IB 1 = 3mA, IB2 = lmA. (16) Ie ~ l00mA, IB 1 = 40mA, IB2 = 20mA. 
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Pro Electron Series 

~ 
-

VCES* 
VCEO VEBO 

ICES' HFE 
VCEISATI 

VBEISAT) 
Cob fT toff NF 

Type Case VCBO ICBO @ VCB hf. IC VCE & VBEION)* @ IC 'IC Test Process IV) (V) @lmA)& (V) IV) IpF) (MHz) @lmA) Ins) IdB) 
No. Styl. IV) 

Min Min 
InA) IV), 1 kHz· 

Max 
IV) 1m A) 

Max Min Max Max Max 
Condition No. 

Min Max Min Max Min Max 

BC183L TO-92 45 30 5 15 30 40 0.01 5 0.6 1.2 100 5 150 10 10 1 04 
(74) 80 100 5 0,25 10 

125 SOO" 2 5 0.55 0.70' 2 

BC183LA TO-92 45 30 5 15 30 40 0.01 5 0.6 1.2 100 5 150 10 10 1 04 
(74) 80 100 5 0.25 10 

125 260' 2 5 0.55 0.70" 2 

BC183LB TO-S2 45 30 5 15 30 40 0.01 5 0,6 1.2 100 5 150 10 10 1 04 
(74) 80 IOO 5 0.25 10 

240 '500' 2 5 0.55 0.70" 2 

BC183LC TO-92 45 30 5 15 30 40 0.01 5 0.6 1.2 100 5 150 10 10 1 04 
(74) 80 100 5 0.25 10 

450 900' 2 5 0.55 0.70' 2 

BC184 TO·92 45 30 50 15 30 100 0.01 5 0.6 1.2 100 5 150 10 4 1 04 
(77) 130 100 5 0.25 10 

240 . 900' 2 5 0.55 0.70' 2 

Col 
ci> 

BC184B TO·92 45 30 50 15 30 100 0.01 5 0.6 1.2 100 5 150 10 4 1 04 
(77) 130 100 5 0.25 10 

240 500' 2 5 0.55. 0.70' 2 

BC184C TO·92 45 30 50 15 30 100 0.01 5 0.6 1.2 100 5 150 10 4 1 04 -
(77) 130 100 5 0.25 10 

-
450 900' 2 5 0.55 0.70' 2 

BCl84L TO·S2 45 30 50 15 30 100 0.01 5 0.6 1.2 100 5 150 10 4 1 04 
(74) 130 100 5 0.25 10 

240 900" 2 5 0.55 0.70' 2 

BC184LB TO-92 45 30 50 15 30 100 0.01 5 0.6 1.2 100 5 150 10 4 1 04 
(74) 130 100 5 0.25 10 

240 500" 2 5 0.55 0.70' 2 

8C184LC TO·92 45 30 50 15 30 100 0.01 5 0.6 1.2 100 5 150 10 4 1 04 
(74) 130 100 5 0.25 10 

450 SOO· 2 5 0.55 0.70' 2 

BC212 TO·S2 60 50 5 15 30 0.6 1.1 100 10 200 10 10 1 63 
(77) 0.25 10 

60 400' 2 5 0.6 ·0.72" 2 

BC212A TO·92 60 50 5 15 30 0.6 .1.1 100 10 200 10 10 1 63 
(77) 0.25 10 

100 300* 2 5 0.6 0.72* 2 

BC212B TO·92 60 50 5 15 30 0.01 0.6 1.1 100 10 200 10 10 1 63 
(77) 100 0.25 10 

200 400' 2 5 0.6 0.72" 2 

- -- -



w .:.. 

It 
VCES' 

VCEO VEBO 
ICES' HFE 

VCE(SAT) 
.VBE(SAT) 

Cob IT toff NF 
Type esse VCBO ICBO @ VCB hie IC VCE & VBE(ON)' @ IC IC Test Process (V) (V) @(mA)& (V) IV) IpF) IMHz) ·@lmAI Ins) IdBI 
No. Style IV) 

Min Min 
(nA) IV) 1 kHz' 

Max 
IV) (rnA) 

Max Min Max Max Max 
Condition No. 

Min Max Min Max Min Max 

BC212L TO-92 60 50 5 15 30 40 0.01 5 0.6 1.1 100 10 200 10 10 1 63 
(74) 60 300 2 5 0.25 10 

60' 2 5 O.S 0.72" 2 

BC212LA TO-92 SO 50 5 15 30 40 0.01 5 0.6 1.1 100 10 200 10 10 1 S3 
174) 60 2 5 0.25 10 

100 300" 2 5 O.S 0.72" 2 

BC212LB TO-92 SO 50 5 15 30 40 0.01 5 O.S 1.1 100 10 200 10 10 1 63 
174) SO 2 5 0.25 10 

200 400" 2 5 O.S 0.72" 2 

BC213 TO-92 45 30 5 15 30 40 0.01 5 0.6 1.1 100 10 200 10 10 1 S3 
(77) SO 2 5 0.25 10 

80 600' 2 5 O.S 0.72" 2 

BC213A TO-92 45 30 5 15 30 40 0.01 5 O.S 1.1 100 10 200 10 10 1 S~ 
(77) 60 2 5 0.25 10 

100 300' 2 5 0.6 0.72" 2 

BC213B TO-92 45 30 5 15 30 40 0.01 5 O.S 1.1 100 10 200 10 10 1 63 
177) 60 2 5 0.25 10 

I 

200 400" 2 5 O.S 0.72' 2 
I 

BC213C TO-92 45 30 5 15 30 40 0.01 5 0.6 1.1 100 10 200 10 10 1 63 
177) SO 2 5 0.25 10 

350 SOD' 2 5 O.S 0.72" 2 

BC213L TO-92 45 30 5 15 30 40 0.01 5 O.S 1.1 100 10 200 10 10 1 63 
174) 80 400 2 5 0.25 10 

80" 2 5 0.6 o.n" 2 

BC213LA TO-92 45 30 5 15 30 40 0.01 5 O.S 1.1 100 10 200 10 10 1 S3 
174) 80 2 5 0.25 10 

100 300" 2 5 O.S 0.72" 2 

BC213LB TO-92 45 30 5 15 30 40 0.01 5 O.S 1.1 100 10 200 10 10 1 63 
174) 80 2 5 0.25 10 

200 400" 2 5 0.6 o.n" 2 

TEST CONDITIONS: 

(1) IC = 200llA, VCE = 5V,I = 1kHz. (2) Ie = 10OmA, Vee = 20V,IB1 = IB2 = 5mA.(3) IC=200IlA,VCE=2V,I=lkHz.14) IC=100mA,Vce=10V,IBl = IB2 =10mA.15) le= 10mA, Vee=3V, 

IBI = IB2 = lmA.IS) Ie = 100llA, VeE = 5V,f = 1kHz. 17) Ie = lmA, veE= 10V,I= 200kHz. 18) le=lmA, veE =5V,I= 1kHz. 19) le= 150mA, Vee=6V,IBl =IB2 = 15mA.ll0) Ie = 200llA, 

VeE = 5V, I =lkHz. (11) Ie = 150mA, Vee = 10V, IB 1 = IB2 = 75mA.112) Ie = 300mA;Vee = 25V, IBI = IB2 = 30mA.113) Ie = 10llA, VeE = 5V, f = WB. 114) Ie = 500mA, Vee = 25V, IBI =50mA, 

IB2 = 25mA. (15) Ie = 10mA, VBE = 2V,IB1 = 3mA, IB2 = lmA.llS) Ie = 100mA, IBI = 40mA, IB2 = 20mA. 

.-
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Pro Electron Series 

~ 
VCES" 

VCEO VEBO 
ICES" HFE - V VBE(SAT) C~b fT I toft NF 

TyPe Ca .. VCBO ICBO @ VCB hf. IC VCE' CE(SATl VBE(ON). IC Test Process (V) (V) 1 kHz· @ (rnA) & (V) (V) & (V) @ (rnA) (pF) .(MHz) @ hri~) (n5) (dB) 
No. Styl. (V) 

Min Min 
(nAI (V) 

Max Min' Max Max Min Max Max Max 
Condition No. 

Min Max Min Max 

BC213lC TO·92 45 30 5 '15 30 40 0.01 5 0.6 1.1 100 10 200 10 10 1 63 
(741 80 2 5 0.25 10 

350 600" 2 5 0.6 0.72" 2 

BC214 TO-92 45 .30 5 15 30 40 0.01 5 0.6 1.1 100 10 200 10 2 1 63 
(771 80 2 5 0.25 10 

140 600' 2 ·5 0.6 0.72' 2 

BC214A TO-92 45 30 5 15 30 40 0.01 5 0.6 1.1 100' 10 200 10 2 1 63 
(771 80 2 5 0.25 10 

100 300" 2 5 0.6 0.72" 2 

BC214B TO-92 45 30 5 15 30 40 0.01 5 0.6 1.1 100 10 200 10 2 1 63 
(771 80 2 5 0.25 10 

200 400' 2 5 0.6 0.72" 2 

BC214C TO-92 . 45 30 5 15 30 40 0.01 5 . 0.6 1.1 100 10 200 10 2 1 63 
(771 80 2 5 0.25 10 

350 600' 2 5 0.6 0.72" 2 

Col BC214l TO-92 45 30 5 15 30 100 0.01 5 0.6 1.1 100 10 200 10 2 1 63 
Co (741 140 400 2 5 0.25 10 

120 100 5 0.6 0.72" 2 
140" 2 5 

BC214lB TO-92 45 30 5 15 30 100 0.01 5 0.6 1.1 100 10 200 10 2 1 63 
- (74) 140 2 5 0.25 10 

120 Hio 5 0.6 0.72" 2 
200 400" 2 5 

BC214lC TO-92 45· 30 5 15 30· 100 0.01 5 0.6 1.1 100 10 200 10 2 1 63 
(74) 140 2 5 0.25 10 

120 100 5 0.6 0.72" 2 
350 600' 2 5 

BC237-92 TO-1I2. 50 45 6 50 20 100 0.01 5 0.25 0.77" 10 4.5 10 1 04 
(771 140 2 5 0.6 100 

120 100 5 
125 500" 2 5 0.55 0.70" 2 

BC237A-92 TO-92 50 45 6 50 20 100 0.D1 5 0.25 0.77" 10 4.5 10 1 04 
(771 140 2 5 0.6 100 

120 100 5 
125 . 500" 2 5 0.55 0.70" 2 

BC237B-92 TO-92 50 45 6 50 20 100 0.01 5 0.25 0.77" 10 4.5 10 1 04 
(771 140 2 5 O.S 100 

120 100 5 
" 240 500" 2 5 0.55 0.70" 2 

--



• I 

VCES" 
VCEO VEBO 

ICES" HFE 
VCEISATl 

VBEISATl 
Cob IT toll NF Type Case VCBO ICBO @ VCB hie IC VCE 8< VBEIONI" @ IC IC Test Process 

No. Style IVI 
IVI lVI-

(nAI (VI 1 kHz" @(mAII!< (VI IVI (VI ImAI 
IpFI IMHzI' @(mAI Insl IdBI 

Condition No. 
Min 

Min Min 
Max Min Max 

Max 
Min Max 

Max Min Max Max Max 

BC238·92 TO·92 30 20 ' 5 50 20 100 0.01 5 0.25 0.77" 10 4.5 10 1 04 
1771 140 2 5 0.6 100 

120 100 5 
125 900" 2 5 0.55 0.70" 2 

BC238A-92 TO·92 30 20 5 50 20 100 0.01 5 0.25 0.77" 10 4.5 10 1 04 
1771 140 2 ,5 0.6 100 

120 100 5 
125 260" 2 5 0.55 0.70" 2 

BC2388-92 TO'92 30 20 5 50 20 100 0.01 5 0.25 0.77" 10 4.5 10 1 04 
1771 140 2 5 0.6 100 

120 100 5 
240 500' 2 5 0.55 0.70' 2 

BC238C-92 TO-92 30 20 5 50 20 100 0.01 5 0.25 0.77" 10 4.5 10 1 04 
1771 1~0 2 5 0.6 100 

120 100 5 
450 900" 2 5 0.55 0.70" 2 

w 
cO BC239·92 TO·92 30 20 5 50 20 100 0.01 5 0.25 0.77" 10 4.5 4 1 04 

. , 
1771 140 2 5 0.6 100 

120 100 5 
240 900" 2 5 0.55 0.70 2 -

BC239B-92 TO·92 30 20 5 50 20 100 0.D1 5 0.25 0.77" 10 4.5 4 1 04 
1771 140 2 5 0.6 100 

120 100 5 
240 500" 2 5 0.55 0.70 2 

BC239C·92 TO-92 30 20· 5 50 20 100 0.01 5 0.25 0.77" 10 4.5 4 1 04 
1771 140 2 5 0.6 100 

120 100 5 
450 900" 2 5 0.55 0.70 2 

BC261A TO-18 45 50 45 100 0.01 5 0.25 0.9 10 4.5 6 3 71 
140 2 5 0.6 100 
120 100 5 
125 260" 2 5 

TEST CONDITIONS: 

I1I'C = 200jtA, VCE = 5V, f = 1kHz. (2) IC = 100mA, VCC= 20V, IBl = IB2 = 5mA. (31Ic=200jtA,VeE=2V,f=lkHz.(41Ie= 100mA,Vec=10V, la l = IB2 =10mA. (51Ic=10mA, Vcc=3V, 

IBl = la2 =.lmA. (61 Ic = 100 jtA. VeE = 5V. f = 1kHz. (71 IC = lmA, VeE = 10V, I = 200kHz. (81 Ie = lmA. VCE = 5V, I = 1kHz. (911c = 150mA, Vcc = 6V, la 1 = IB2 = 15mA. (101'c = 200jtA, 

VCE = 5V, f =lkHz. (1111C = 150mA, Vec = 10V, lal = la2 = 75mA. (121 Ie = 300mA, Vec = 25V, la l = la2 = 30mA. (1311C = 10jtA, VeE = 5V, I = wa. (1411c = 500mA, Vcc = 25V, lal =50mA, 

IB2 = 25mA. (1511c = 10mA, VaE = 2V, la 1 = 3mA, la2 = lmA. (1611c = 100mA, la 1 = 40mA, la2 = 20mA. . 

- - -
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Pro Electron Series 

It 
VCES" 

VCEO VEBO 
ICES" HFE 

"CEISATI 
VBEISAT} 

Cob fT toff NF Type Case VCBO ICBO @ VCB hfe Ic VCE & VBEION}" @ IC IC Test Process IV} IV} @lmA}80 IV} IV} IpF} . IMHz} @lmA} Iris} IdB} 
No. Style IV} 

Min Min 
InA} IV} 1 kHz" 

Max 
IV} 1m A} 

Max Min Max Max Max 
Condition No. 

Min Max Min Max' Min Max 

BC261B TO-IS 45 50 45 100 0.01 5 0.25 0.9 10 6 3 71 
140 2 5 . 0.6 100 
120 100 5 
240 500' 2 5 

BC262A TO-IS 20 5 50 20 190 0.Q1 5 0.25 .O.S 10 6 3 71 -
140 2 5 
120 100 5 
125 260' 2 5 0.6 100 

BC262B TO-IS 20 5 50 20 100 0.01 5 0.25 0.9 10 6 3 71 
140 2 '5 
120 100 5 
240 500' 2 5 0.6 100 

BC263A TO-IS 20 6 50 20 100 0.Q1 5 0.25 0.9 10 2.5 3 71 
140 2 5 
120 100 5 
125 260' 2 5 0.6 100 

~ BC263B TO-IB 20- 5 50 20 100 om 5 0.25 0.9 10 2.5 3 71 
o 140 2 5 

120 100 5 
240 500" 2 5 0.6 100 

BC307-92 TO-92 50 45 5 100 20 100 0.D1 5 0.18 0)8 10 10 I 71 
177} 140 2 5 1.0' 100 

120 100 5 
75 500' 2 5 0.75* 2 

BC307A-S2 TO-S2 50 45 5 100 20 100 0.01· 5 0.18 0.78 10 10 I 71 
(77) 140 2 5 1.0· lOa 

120 lOa 5 
125 260' 2 5 0.75* 2 

BC307B-92 TO-92 90 45 5 100 20 laO 0.01 5 0.18 0.78 10 10 I 71 
(77) 140 2 5 1.0' .100 

120 100 5 
240 500' 2 5 0.75* 2 

BC308-92 TO-92 30 25 5 100 20 100 0.01 5 0.1S 0_7S 10 1() , 1 71 
(77) 140 2 5· 1.0' 100 

120 100 5 
125 SOD' 2 5 0.75' 2 

BC308A-S2 TO-S2 30' 25 5 100 20 100 0.D1 5 0.18 
/ 

.0.78 10 10 I 71 
(77) 140 2 5 - 1.0· 100 

120 lOa 5 
125 260* 2 5 0.75* 2 

-



~ 
VCES' 

VCEO VEBO 
ICES' HFE 

VCE(SAT} 
VBE(SAT} 

Cob IT toff NF 
Type Case VCBO ICBO @ VCB hie IC VCE & VBE(ON}' @ IC @ IC Test Process 

(V) (V) @(mA)& (V) (V) (pF) (MHz) (ns) (dB) 
No. Style (V) (nA) (V) 1 kHz· (V) (mA) (mA) Condition No. 

Min Min Max Max Min Max Max Max 
Min Max Min Max Min Max 

BC308B-92 TO·92 30 25 5 100 20 100 0.01 5 0.18 0.78 10 10 1 71 
(77) 140 400 2 5 1.0' 100 

120 100 5 
240 500' 2 5 0.75- 2 

BC308C·92 TO-92 30 25 5 100 20 100 0.01 5 0.18 0.78 10 10 1 71 
(77) 140 400 '} ·5 1.0* 100 

120 100 5 
450 900* 2 5 0.75* 2 

BC309-92 TO·92 25 20 5 100 20· 100 0.01 5 0.18 0.78 10 4 1 71 
(77) 140 400 2 5 1.0 100 

120 100 5 
125 900* 2 5 0.75 2 

BC309B·92 TO-92 25 20 5 100 20 100 0.01 5 0.18 0.78 10 4 1 71 
(77) 140 2 5 1.0 100 

120 100 5 
240 500* 2 5 0.75 2 

~ BC309C-92 TO·92 25 20 5 100 20 100 0.01 5 O.B 0.7B 10 4 1 71 
(77) 140 400 2 5 1.0 100 

120 100 5 
450 900' 2 5 0.75* 2 

BC317 TO-92 50 45 6 30 20 110 450 2 5 0.2 0.77* 10 4 6 1 04 
(72) 125 500- 2 5 0.5 100 

0.57 0.72- 2 

BC317A TO-92 50 45 6 0 20 110 220 2 5 0.2 0.77* 10 4 6 1 04 
(72) 125 260' 2 5 0.5 100 

0.57 0.72' 2 

BC317B TO-92 50 45 6 ~O 20 200 450 2 5 0.2 0.77' 10 4 6 1 04 

172} 240 500' 2 5 0.5 100 
0.57 0.72' 2 

BC318 TO·92 30 20 5 ~o 20 110 800 2 5 0.2 0.77* 10 4 6 1 04 
(72) 125 900' 2 5 0.5 100 

0.57 0.72* 2 

SC318A TO-92 30 20 5 ~o 20 110 220 2 5 0.2 0.77' 10 4 6 1 04 

172} 125 260' 2 5 0.5 100 
0.57 0.72' 2 

TEST CONDITIONS: 
(1) IC = 200J,LA, VCE = 5V, I = 1kHz. (2) Ic = 100mA, Vce = 20V, ISl = 182 = 5mA. (3) le=200J,LA, VCE=2V,I= 1kHz. (4) IC= 100mA, Vec= 10V, ISl =IS2= lOrnA. (5) IC= lOrnA, Vec=3V. 

ISl = IS2 = lmA. (6) IC = 1001lA, VCE = 5V, I = 1kHz. (7) IC = lmA, VeE= 10V,I=200kHz. (8) le= lmA, VeE=5V,I=lkHz. (9) IC= 150mA, VCC=6V, 181 = IS2= 15mA. (10) le=200IlA, 

VeE = 5V, f =lkHz. (11) Ie = 150mA, Vee = 10V, 181 = 182 = 75mA. (12) Ie = 300mA, Vee = 25V, Is 1 = IS2 = 30mA. (13) Ie = 10 IlA, VCE = 5V, I = WS. (14) Ie = 500mA, Vec = 25V, IS 1 = 50mA, 

IB2 = 25mA. (15) Ie = 10mA, VBE = 2V, 181 = 3mA, IS2 = lmA. (16) Ie = 100mA, IB 1 = 40mA, IB2 = 2omA. 

-------
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Pro Electron Series 

~ 
VCES' 

VCEO VEBO 
ICES' HFE 

VCEISAT) 
VBEISAT) 

Cob fi I toff NF 
Type Case VCBO ICBO @ VCB hfe IC VCE & VBEION)' @ IC Test Process (V) . IV) @(mA)& IV) IV) IpF) .IMHZ) @ Im~) Ins) IdB) 
No. Style (V) 

Min Min 
(nA) (V) 1 kHz' 

Max 
(V) . (rnA) 

Max Mm Max Max Max 
Condition No. 

Min Max Min Max Min Max 

BC31aB TO-29 30 20 5 30 20 200 450 2 5 0.2 0.77' 10 4 -6 1 04 
(72) 240 500' 2 5 0.5 100 

0.57 0.72' . 2 

BC31aC TO-92 30 20 5 30 20 100 0.01 5 0.2 0.77' 10 4 6 1 04 
(72) 450 800 2 5 0.5 100 

450 900' 2 5 0.57 0.72' 2 

BC319 TO-92 30 20 5 30. 20 40 0.01 5 0.2 0.77' 10 4 4 1 04 
(72) 200 800 2 5 0.5 100 

240 900' 2 5 0.57 0.72' 2 

BC319B TO-92 30 20 5 30 20 200 450 2 5 0.2 0.77' 10 4 4 1 04 
(72) 240 500' 2. 5 0.5 100 

0.57 0.72' 2 

BC319C TO-92 ·30 20 5 30 20 100 0,01 5 0.2 0.77' 10 4 4 1 04 
(72) 420 800 2 5 0.5 100 

450 900' 2 5 0.57 0.72" 2 

~ 
BC327 TO-92 50t 45 5 lOot 45 40 300 1 0.7 500 4 4 1 67 

(77) 100 600 100 1 12' 300 
"-I 

BC327-10 TO-92 50t 45 5 lOOt 45 40 300 1 0.7 500 4 4 1 67 
(77) 63 160 100 1 1.2" 300 

BC327-16 TO-92 50t 45 5 lOOt 45 40 300 1 0.7 500 4 4 1 67 
(77) 100 250 100 1 1.2' 300 

BC327-25 TO-92 50t 45 5 lOOt 45 40 300 1 0.7 500 4 4 1 67 
(77) 160 400 100 1 1.2' 300 

BC328 TO-92 30t 25 5 lOOt 25 40 300 1 0.7 500 4 4 1 67 
(77) 100 600 100 1 1.2 300 

BC328-10 TO-92 30t 25 5 lOOt 25 40 300 1 0.7 500 4 4 1 67 
(77) 63 160 100 1 1.2 300 

BC328-16 TO-92 30t 25 5 1.00t 25 40 300 1 0.7 500 4 4 1 67 
(77) 100 250 100 1 1.2 300 

BC328-25 TO-92 30t 25 5 lOOt 25 40 300 1 0.7 500 4 4 1 67 
(77) 160 400 100 1 1.2 300 

BC337 TO-92 50t 45 5 lOOt 45 40 300 1 0.7 500 4 4 1 14 
(77) 100 600 100 1 1.2' 300 

BC377-10 TO-92 50t 45 5 lOOt 45 40 300 1 0.7 500 4 4 1 14 
(77) 63 160 100 1 1.2* 300 

BC337-16 TO-92 50t 45 ·5 lOOt 45 40 300 ,- 0.7 500 4 4 1 14 
(77) 100 250 100 1 1.2' 300 

BC337-25 TO-92 50t 45 5 lOOt 45 40 300 1 0.7 500 4 4 1 14 
(77) 160 400 100 1 1.2" 300 

--- - -- ------_ .. - --------- ---



~ 
VCES' 

VCEO VEBO 
ICES" HFE 

VCE(SATl 
vBE(SAT) Cob IT 'off NF 

Type Case VCBO ICBO @ VCB hie IC VCE & VBE(ON)* @ )C IC Test Process 
No. Style (V) 

(V) (V) 
(nA) (VI 1 kHz' @(mA)& (V) (VI 

{VI {mAl 
{pF} (MHz) @(mA) (ns) (dB) 

Condition No. 
Min 

Min Min 
Max Min Max 

Max 
Min Max 

Max Min Max Max Max 

BC33B TO-92 30t 25 5 lOOt 25 40 300 1 0.7 500 4 4 1 14 
(77) 100 sao 100 1 1.2" 300 

BC33S-10 TO·92 30t 25 5 loot 25 40 300 1 0.7 500 4 4 1 14 
(771 63 lS0 100 1 1.2" 300 

BC33S-16 TO.g2 30t 25 5· loot 25 40 300 1 0.7 500 4 4 1 14 
(771 100 250 100 1 1.2* 300 

BC33B-25 TO.g2 30t 25 5 loot 25 40 300 1 0.7 500 4 4 1 14 
(7il lS0 400 100 1 12* 300 

BC4S5 TO·92 45 45 5 100 30 15 lA 5 0.5 1.2 500 4 4 1 14 
{771 40 10 2 .12" 300 

60 400 100 2 

BC4B5A TO.g2 45 45 5 100 30 15 lA 5 0.5 1.2 500 4 4 1 14 
(77) 40 10 2 1.2- 300 

100 250 100 2 

BC485B TO.g2 45 45 5 100 30 .15 lA .5 0.5 1.2 500 4 4 1 14 

~ (77) 40 10 2 1.2* 300 
w lS0 400 100 2 

BC485L TO·92 45 45 5 100 30 15 lA 5 0.5 1.2 500 4 4 1 14 
(771 40 10 2 1.2- 300 

60 150 100 2 

BC547 TO-92 50 45 B 10. 20 0.25 0.77" 10 4.5 10 1 04 
(77) 0.6 100 

125 500" 2 5 0.55 0.70' 2 

BC547A TO.g2 50 _. 45 B 10 20 0.25 0.77" 10 4.5 10 1 04 
(771 O.B 100 

125 2S0- 2 5 0.55 0.70- 2 

BC547B TO-92 50 45 B 10 20 0.25 0.77- 10 4.5 10 1 04 
(77) 0.6 100 

240 500' 2 5 0.55 0.70' 2 

SC547C TO.g2 50 45 6 10 20 0.25 0.77* 10 4.5 10 1 04 
{77} 0.6 100 

450 900' 2 5 0.55 0.70* 2 

TEST CONOITIONS: 

{1} IC = 200jtA, \tCE = 5V, f = 1kHz. {21lC = 100mA, VCC = 20V, IBl = IS2 = 5mA. {31IC=200jtA,VCE=2V,f= lkHz.(41IC= 100mA, VCC= 10V, IBl =IB2 =10mA. (51IC= 10mA, VCC=3V, 
IBl = IB2 = lmA. {B11e= 100jtA, VCE = 5V, f = 1kHz. (71 Ie = lmA, VCE=10V,f=200kHz.(B1Ie=lmA,Vce=5V;f=1kHz.(9) le= 150mA, Vee = 6V, 18' =IB2 =15mA. (10) IC=200}JA, 

Vee = 5V, f =lkHz. 1111lC = 150mA, Vei:: = 10V, IB 1 = IB2 = 75mA. (121 Ie = 300mA, VCC'= 25V, IB 1 = 182 = 30mA. 1l3) Ie = 10jtA, VeE = 5V, f = W8. {141le = 500mA, Vec = 25V, 181 =50mA, 
182 = 25mA.1151Ie= 10mA, V8e = 2V, 181 = 3mA, 182 = lmA. {1S1lC = l00mA, 181 = 40mA, IB2 = 20mA. 
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Pro Electron Series 

~ 
VCES' 

VCEO VEBO 
ICES" HFE 

VCE{SATI 
VBE{SATI Cob fT toff NF Type .. Case VCBO ICBO @ VCB hfe IC VCE & VBE{ONI" @ Ic IC Test Process 

{VI {VI @{mAI& {VI {VI {pFI {MHz I @{mAI {nsl (dB I 
No. Style {VI 

Min Min 
{nAI {VI 1 kHz· 

Max 
{VI {mAl 

Max Min Max Max M .. 
Condition No. 

Min Max Min Max Min Max 

BC548 TO·92 30 20 5 10 20 0.25 0.77' 10 4.5 10 1 04 
{771 0.6 100 

125 goo" 2 5 0.55 0.70" 2 

BC548A TO.g2 30 20 5 10 20 0.25 0.77" 10 4.5 10 1 04 
{771 0.6 100 

125 260' 2 5 0.55 0.70' 2 

BC548B TO·92 30 20 5 10 20 0.25 0.77' 10 4.5 10 1 04 -
{771 0.6 100 

240 500' 2 5 0.55 0.70' 2 

BC548C TO·92 30 20 5 10 20 0.25 0.77" 10 4.5 10 1 04 
{771 0.6 100 

450 900' 2 5 0.55 0.70' 2 

BC549 TO·92 30 20 5 10 20 0.25 0.77' 10 4.5 4 1 04 
{771 0.6 100 

240 900' 2 5 0.55 0.70 2 

~ ..,. 
BC549B TO·92 30 20 5 10 20 0.25 0.77" 10 4.5 4 1 04 

{771 0.6 100 
240 500' 2 5 0.55 0.70 2 

BC549C TO·92 30 20 5 10 20 0.25 0.77" 10 4.5 4 1 04 
1771 100 

450 900' 2 5 0.55 0.70 2 

BC550· TO·92 50 45 5 10 45 0.25 0.77" 10 .'3 1 04 
{771 0.6 100 

240 900" 2 5 0.55 0.70 2 

BC550B TO·92 50 45 5 10· 45 0.25 0.77' 10 3 1 04 
(771 0.6 100 

240 500' 2 5 0.55 0.70 2 

BC550C TO.g2 50 45 5 10 45 0.25 0.77' 10 3 1 04 
(771 0.6 100 

450 900" 2 5 0.55 0.70 2 

BC557 TO·92 50 .45 5 100 20 0.3 0.82" 10 10 1 71 
{771 0.65 100 

75 260" 2 5 0.6 0.75" 2 

BC557A TO·92 50 45 5 100 20 0.3 0.82' 10 10 1 71 
{771 0.65 100 

125 260' 2 5 0.6 0.75' 2 

BC557B TO·92 50 45 5 100 20 0.3 0.82" 10 10 1 71 
{771 - 0.65 100 

240 500" 2 5 0.6 0.75' 2 

--- -



~ 
VCES" 

VCEO VEBO 
ICES' HFE 

VCEISATI 
VBEISATI 

Cob fT toff NF 
Type Ca .. VCBO ICBO @ VCB hfe Ic VCE & VBEIONI" @ Ic IC Test Process 
No. Style IVI 

IVI IVI 
InAI IVI 1 kHz' @lmAI& IV) IV) 

IVI ImAI 
IpF) IMHzl @lmA) Ins) IdBI 

Condition No. 
Min 

Min Min 
Max Min Max 

Max 
Min Max 

Max Min Max Max Max 

BC558 TO·92 30 25 5 100 20 0.3 0.82" 10 10 1 71 
(77) 0.65 100 

75 500' 2 5 0.6 0.75 2 

BC558A TO-92 30 25 5 100 20 0.3 0.82' 10 10 1 71 
(77) 0.65 100 

125 260' 2 5 0.6 0.75 2 

BC558B TO·92 30 25 5 100 20 0.3 0.82" 10 10 1 71 
1771 0.65 100 

240 500' 2 5 0.6 0.75 2 

BC558C TO·92 30 25 5 100 20 0.3 0.82" 10 10 1 71 
1771 0.65 100 

450 900' 2 5 0.6 0.75 2 

BC559 TO·92 25 20 5 100 20 0.3 0.82' 10 4 1 71 
(77) 0.65 100 

125 500' 2 5 0.6 0.75' 2 

~ 
<11 

BC559A TO-92 25 20 5 100 20 0.3 0.82" 10 4 1 71 
(771 0.65 100 

125 260' 2 5 0.6 0.75' 2 

BC559B TO·92 25 20 5 100 20 0.3 0.82* 10 4 1 71 
(77) 0.65 100 

240 500* 2 5 0.6 0.75* 2 

BC559C TO-92 25 20 5 100 20 0.3 0.82* 10 4 1 71 
1771 0.65 100 

450 900' 2 5 0.6 0.75* 2 

BC560 TO-92 50 45 5 100 45 0.3 0.82* 10 2 1 71 
1771 0.65 100 

125 500* 2 5 0.6 0.75' 2 

BC560A TO-92 50 45 5 100 45 0.3 0.82' 10 2 1 71 
1771 0.65 100 

125 260* 2 5 0.6 0.75* 2 

BC560B TO·92 50 45 5 100 45 0.3 0.82' 10 2 1 71 
1771 0.65 100 

240 500' 2 5 0.6 0.75' 2 

TEST CONDITIONS: 

I111C = 200 ",A, VCE = 5V, f = 1kHz. !211c = 100mA, Vcc = 20V,I81 = IB2 = 5mA. 131IC=200",A,VCE=2V,f= 1kHz. 1411C= 100mA, VCC= 10V, lSI = IS2=10mA. 1511c=10mA, VCC=3V, 

IBI = IB2 = lmA. 1611C = 100 ",A, VCE = 5V,f = 1kHz. (7) Ic = lmA, VCE=10V,f=200kHz. (8) Ic=lmA,VCE=SV,f= 1kHz. (9) IC= 150mA, VCC=6V,IBI = IB2= ISmA.ll0) IC = 200 ",A, 

VCE = SV, f =lkHz. (11) Ic = IS0mA, VCC = 10V, IB 1 = IB2 = 75mA. 11211c = 300mA, VCC = 2SV, IB 1 = IB2 = 30mA.(13) IC = 10",A, VCE = SV, f = WB. (14) Ic = 500mA, Vcc = 2SV, lSI =50mA, 

IB2 = 25mA. (15) Ic = 10mA, VSE = 2V, lSI = 3mA, 182 = lmA. (16) IC = 100mA, IB 1 = 40mA,IB2 = 20mA. 

- ---- ------- -_ .. -_ .. -_. -- --
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Pro Electron Series 

~ 
VCES" 

VCEO VEBO 
ICES" HFE 

VCE(SAT) 
VBE(SAT) Cob IT toff NF 

Type Case VCBO ICBO @ VCB hie IC VCE & VBE(ONI" @ IC @ IC Test Process 
(VI (VI @(mAI& (V) (V) (pFI (MHz) (nsl (dBI 

No. Styl. (V) 
Min Min 

(nAI (V) 1 kHz" 
Max 

(V) (mA) 
Max Min Max 

(mA) 
Max Max 

Condit;on No. 
Min Max Min Max Min Max 

BC560C TO.g2 SO 45 5 100 45 0.3 0.B2" 10 2 1 71 
(77) 0.65 100 

450 900' 2 5 0:6 0.75' 2 

BCY56 TO'lB 45 45 5 100 20 40 10. 5 0.6 0.7" -2 5 1 04 
100 450 2 5 
125 500' 2 5 
40 0.Q1 5 

BCY57 TO-1B 25 20 5 100 20 200 10 5 0.6 0.7' 2 5 1 04 
200 800 2 5 
240 900' 2 5 
100 0.01 5 

I 

BCY5B TO-18 32 7 lOt 32 40 100 1 0.35 0.6 0.B5 10 6 125 10 800 6 4/1 04 
BO 1000 - 10 1 0.7 0.75 1.2 100 
125 700' 2 5 0.55 0.7" 2 

BCY5B-7 TO-18 - 32 7 10t 32 40 100 1 0.35 0.6 0.B5 10 6 125 10 BOO 6 4/1 04 
BO 1000 10 1 0.7 0.75 1.2 100 

~ 125 250" 2 5 0.55 0.7" 2 
a> BCY5B-B TO-1B 32 7 lOt 32 40 100 1 0.35 0.6 0.B5 10 6 125 10 800 6 4/1 04 

BO 1000 10 1 0.7 - 0.75 1.2 100 
175 350' 2 5 0.55 0.7" 2 

8CY58.g TO-18 32 7 lOt 32 40 100 1- 0.35 0.6 0.85 10 6 125 10 800 6 4/} 04 
80 1000 10 1 0.7 0.75 1.2 100 
250 500" 2 5 0.55 0.7' 2 

BCY58-10 TO-18 32 7 10t 32 40 100 1 0.35 0.6 0.85 10 6 125 10 800 6 4/1 04 
80 1000 10 1 0.7 0.75 1.2 100 
350 700" 2 5 0.55 0.7' 2 

BCY59 TO-18 45 7 lOt 45 40 100 1 0.35 0.6 0.85 10 6 125 10 800 6 4/1 04 
BO 1000 10 1 0.7 0.75 1.2 100 
125 700' 2 5 0.55 0.7" 2 

BCY59-7 TO-1B 45 7 lOt 45 40 100 1 0.35 0.6 0.B5 10 6 125 10 BOO 6 4/1 04 
80 -1000 10- 1 0.7 0,75 1.2 100 
125 250' 2 5 0.55 0.7* 2 

BCY59-8 TO-1B 45 7 lOt 45 40 100 1 0.35 0.6 0.85 10 6 125 10 BOO 6 4/1 04 
80 1000 10 1 0.7 0.75 1.2 100 100 
175 350' 2 5 0.55 0.7' 2 

BCY59-9 TO-1B 45 7 lOt _ 45 40 100 1 0.35 0.6 0.B5 10 6 125 10 800 6 4/1 04 
BO 1000 10 1 0.7 0.75 1.2 100 
250 SO~' 2 5 0.55 0.7' 2 

BCY59-10 TO-18 45 7 lOt 45 40 100 1 0.35 0.6 0.B5 10 6 125 10 800 6 4/1 04 
80 1000 -10 1 0.7 0.75 1.2 100 
350 700' 2 5 0.55 0.7' 2 

--



~ 
VCES' 

VCEO VEBO 
ICES' HFE 

VCEISAT) 
VBEISAT) 

Cob IT toll NF 
Tvpe Case VCBO ICBO @ VCB hie IC VCE & VBEIONI' @ Ic IC Test Process 
No. Stvle IVI 

IVI IVI 
InAI IVI 1 kHz* @lmAI& IVI IVI 

IVI ImAI 
IpFI IMHzl @lmAI Insl IdBI 

Condition No. 
Min 

Min Min 
Max Min Max 

Max 
Min Max 

Max Min Max Max Max 

BCY70 TO·18 50 40 5 10 40 40 0.1 1 0.25 0.6 0.9 10 6 250 10 420 6 516 71 
45 1 1 
50 10 1 
15 50 1 0.5 1.2 50 

BCY71 TO-18 45 45 5 500 45 40 0.01 1 0.25 0.6 0.9 10 6 200 10 2 6 71 
80 0.1 1 
90 1 1 
100 600 10 1 0.5 1.2 50 

BCY71 A TO-18 45· 45 5 500 45 40 0.01 1 0.25 0.6 0.9 10 6 300 10 420 2 6 71 
80 0.1 1 
90 1 1 
100 600 10 1 0.5 1.2 50 

BCY72 TO-IS 25 25 5 500 ·20 40 1 1 0.25 10 6 200 10 420 6 5/6 71 
50 10 1 0.5 1.2 50 

B0135 TO-126 45 45 5 100 30 25 500 2 0.5 1.0' 500 50 50 420 6 516 37 

~ 
...... 

40 250 50 2 

BC136 TO-126 45 45 5 100 30 25 500 2 0.5 1.0* 500 50 50 77 
40 250 50 2 

B0137 TO-126 60 60 5 100 30 25 500 2 0.5 1.0' 500 50 50 420 6 516 38 
40 160 50 2 

B0138 TO-126 60 60 5 100 30 25 500 2 0.5 1.0' 500 50 50 78 
40 160 50 2 

B0139 TO-126 BO 80 5 100 30 25 500 2 0.5 1.0' 500 50 50 420 6 5/6 39 
40 .160 50 2 

B0140 TO-126 BO 80 5 100 30 25 500 2 0.5 1.0" 500 50 50 420 6 5/6 79 
40 160 50 2 

B0201 TO-220 60 45 5 OIlA 40 30 3A 2 1.0 1.5" 3A 3 300 420 6 516 4A 
30 lA 2 
75 235 500 1 

80202 TO-220 60 45 5 10llA 40 30 3A 2 1.0 1.5' 3A 3 300 420 6 516 5A 
30 lA 2 
75 235 500 1 

B0233 TO-126 45 45 l00IlA 45 25 lA 2 0.6 1.3' lA 3 250 420 6 516 2e 
40 150 2 

TEST CONDITIONS: 

(l1IC = 200llA, VCE = 5V, I = 1kHz. (21 Ie = 100mA, Vee = 20V,IBI = IB2 = 5mA. (31Ie=200IlA,VCE=2V,f= 1kHz. (41Ie= 100mA,Vce= 10V,IBI = IB2= 10mA.151IC= 10mA, Vee = 3V, 

181 = IB2 = lmA. (61 Ie = HiOIlA, VeE = 5V,f = 1kHz. (7) Ie =-lmA, VeE=10V,I=200kHz. (B1Ie= lmA,VeE=5V,f= lkHz.(91Ie=150mA, Vcc=6V,IBl = IB2 =15mA. (101IC=200IlA, 

VCE = 5V, f =lkHz. (111Ic = 150mA, Vec = 10V, IB 1 = IB2 = 75mA. (121 Ie = 300mA, Vee = 25V, IB 1 = IB2 = 30mA. 1131 Ie = 10llA, VeE = 5V, I = WB. 1141 Ie = 500mA, Vee = 25V, IBI =50mA, 

IB2 = 25mA.11511e = 10mA, VBE = 2V, IBI = 3mA,IB2 = lmA. (161 Ie = 100mA, IB 1 = 40mA, IB2 = 20mA. 

-------
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Pro, Elec1:ron Series 

,~ -

VCES' 
"CEO vEBO 

ICES' HFE 
VCEISAT) 

VBEISATI Cob fT 'off NF 
Type Case VCBO ICBO @ VCB hfe IC VCE & VBEIONI* @ IC IC Test Process 

IVI IVI J kHz* " @ {mAl & {VI {VI IpFI IMHz! @lmAI {nsl IdBI 
No. Style {VI 

Min Min 
{nAI {VI 

Max 
{VI (mAl 

Max' Min Max Max Max 
Condition No. 

Min Max Min Max Min Max 

B0234. TO-12S 45 45 lool'A 45 25 lA 2 O.S 1.:j* lA 3 250 420 S 5/6 3C 
40 150 2 

80235 TO·12S SO SO lool'A SO 25 lA 2 O.S 1.3* lA 3 250 420 S 5/S' 2C 
40 ,150 2 

8023S TO·12S 60 SO 100"A 60 25 lA 2 0.6 1.3" lA 3, 250 420 6 5/6 3C 
40 150 2 

B0237 TO-126 80 80 lool'A 80 25 lA 2 0.6 1.3* lA 3 250 420 '6 5/S 2C 
40 150 2 

80238 . TO·126 80 lool'A SO 25 lA 2 0.6 1.3* 'lA 3 250 420 6 5/6 3C 
40 150 2 

B0239 TO-220 45 200"A* 45· 15 lA 4 0.7 1.3* 1A 3 200 420 6 5/6 4FI2CI 
40 200 4 

B0239A TO-220 60 2001'A* 60 15 lA 4 0.7 1.3* 'lA 3· 200 420' 6 5/S 4FI2CI 
40 200 4 

B02398 TO-220 SO 2001'A* 80 15 lA 4 0.7 1.3* 1A 3 200 420 ,6 5/6 4F(2CI 

~ 40 200 4 
to B0239C TO-220 100 2001'A" 100 '15 lA 4 0.7 1.3* lA 3 200 420 6 5/6 4F{2C) 

40 200 4 

B0240 TO-220 45 2001'A* 45 ,15 lA 4 ' 0.7 1.3* lA 3 200 420 6 5/6 5F(3CI 
40 200 4 

B0240A TO-220 80 60 200"A* 60 15 lA 4 0.7 1.3' lA '3 200 420 6 5/6 5F(3C) 
40 200 4 

B0240B TO-220 SO 80 200 "A' SO 15 lA 4 0.7 1.3' lA 3 200 420 6 5/6 5F(3C) 
40 200 4 

B0240C TO-220 SO 100 200 "A* 100 15 lA 4 0.7 1.3' 1A 3 200 420 6 5/6 5F(3CI 
40 200 4 

B0241 TO-220 SO 45 2001'A* 45 10 3A 4 1.3 1.S* 3A 3 500 420 6 5/6 4F(2CI 
25 lA 4 

B0241A TO-220 SO 60 200 "A' 60 10 3A 4 1.3 1.8" 3A 3 500 420 6 5/6 4F(2C) 
25 lA 4 

B0241B TO-220 80 SO 2001'A* SO 10 3A 4 1.3 1.11' 3A 3 500 420 6 5/6 4F(2C) 
25 lA 4 

B0241C TO-220 80 100 2001'A* 100 10 3A 4 1.3 1.S* 3A 3 500 420 6 5/6 4F(2C) 
25 lA 4 

80242 TO-220 SO 45 2oo1'A* 45 10 3A 4 1.2 1.S* 3A 3 500 420 6 5/6 51;(3E) 
25 lA 4 

B0242A TO·220 80 60 2001'A* SO 10 3A 4 1.2 loS" 3A 3 500 420 6 5/6 5E(3E) 
25 lA 4 

, 



~ 
VCES" 

VCEO VEBO 
ICES" HFE 

VCE(SATI 
VBE(SAT) 

Cob IT toff NF "Typo Case VCBO ICBO @ VCB hie IC VCE & VBE(ONI" @ IC IC Test Process 
No. Style (VI 

(V) (V) 
(nAI (VI 1 kHz* @(mAI& '(VI (VI 

(VI (mAl 
(pF) (MHzl @(mAI (nsl (dBI 

Conditron No. 
Min Min Max Max Min Max Max Max 

Min Max Min Max Min Max 

802428 TO-220 80 80 200jlA- 80 10 3A 4 1.2 1.8- 3A 3 3 500 420 6 5/6 5E(3EI 
25 lA 4 

B0242C TO·220 80 100 200jlA- 100 10 3A 4 1.2 1.8' 3A 3 500 420 6 5/6 5E(3EI 
25 lA 4 

80370A TO-92+ 80 45 100 45 25 500 2 0.7 1.2' lA 30 50 200 420 6 5/6 78 
(911 40 400 100 1 

B0370A-l0 TO-92+ 80 45 100 45 25 500 2 0.7 1.2' lA 30 50 200 420 6 5/6 78 
(911 63 160. 100 1 

B0370A-16 TO-92+ 80 45 100 45 25 500 2 0.7 1.2' lA 30 50 200 420 6 5/6 78 
(911 100 250 100 1 

80370A-25 TO-92+ 80 45 100 45 25 500 2 0.7 1.2' lA 30 50 200 420 6 5/6 78 
(911 160 400 100 1 

80370B TO-92+ 80 60 100 60 25 500 2 0.7 1.2' lA 30 50 200 420 6 5/6 78 
(91) 40 400 100 1 

~ 
803708-10 TO-92+ 80 60 100 60 25 500 2 0.7 1.2' lA 30 50 200 420 6 5/6 78 

(91) 63 160 100 1 
<D 803708-16 TO-92+ 80 60 100 60 25 500 2 0.7 1.2' lA 30 50 200 420 6 5/6 78 

(911 100 250 100 1 

803708-25 TO-92+ 80 60 100 60 25 500 2 0.7 1.2' lA 30 50 200 420 6 5/6 78 
(91) 160 400 100 1 

80370C TO-92+ 80 80 100 80 25 500 2 0.7 1.2' lA 30 50 200 420 6 5/6 78 
(91) 40 400 100 1 

80370-6 TO-92+ 80 80 100 80 25 500 2 0.7 1.2' lA 30 50 200 420 6 5/6 78 
(91) 40 100 100 1 

B0370e-l0 TO-92+ 80 80 100 80 25 500 2 0.7 1.2' lA 30 50 200 420 6 5/6 78 
(91) 63 160 100 1 

B0370C-16 TO-92+ 80 80 100 80 25 500 2 0.7 1.2' lA 30 50 200 420 6 5/6 78 
(91) 100 250 100 1 

803700 TO-92+ 80 100 100 80 25 500 2' 0.7 1.2' lA 30 50 200 420 6 5/6 79 
(911 40 400 100 1 

803700-6 TO-92+ 80 100 100 80 25 500 2 0.7 1.2' 1A 30 50 200 420 6 5/6 79 
(911 40 100 100 1 

TEST CONDITIONS; 

(1) Ie = 200jlA. Vee = 5V, f = 1kHz. (2) Ie = 100mA, Vee = 20V, 181 = 182 = 5mA. (3) le=200jlA,Vee =2V,I= 1kHz. (4) le= 100mA, Vee= 10V, 181 = 182 = lOrnA. (5) le= lOrnA, Vee=3V, 

181 = 182 = lmA: (6) Ie = 100jlA, Vce = 5V, f = 1kHz. (7) Ie = lmA, Vee=10V,f= 200kHz. (8) le= lmA,VCe=5V,I= 1kHz. (9) IC= 150mA, Vee=6V, 181 = 182 = 15mA. (10) le=200jlA, 

Vee = 5V, I =lkHz. (11) Ie = 150mA, Vee = 10V, 181 = 182 = 75mA. (12) Ie = 300mA, Vee = 25V, 181 = 182 = 30mA. (13) Ie = 10jlA, VeE = 5V, I = W8. (14) Ie = 500mA, Vee = 25V, 181 =50mA, 

182 = 25mA. (15) Ie = lOrnA, V8e = 2V, IB 1 = 3mA, 182 = lmA. (16) Ie = 100mA, 181 = 40mA, 182 = 20mA. 

---------- - -
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Type 
No. 

B03700-10 

B0371A 

B0371A-l0 

B0371A-16 

B0371A-25 

B03718 

B03718-10 

B0371B-16 

B03718-25 

B0371C 

B0371C-6 

B0371C-l0 

B0371C-16 

803710 

B03710-6 

803710-10 

B0372A 

B0372A-l0 

B037.2A-16 

Case 
Style 

TO-92+ 
(91) 

TO-92+ 
(91) 

TO-92+ 
(911 

TO-92+ 
(91) 

TO-92+ 
(91) 

TO-92+ 
(911 

TO-92+ 
'(9n 

TO-92+ 
(91) 

TO-92+ 
(91) 

TO-92+ 
(91) 

TO-92+ 
(91) 

TO-92+ 
(91) 

TO-92+ 
(91) 

TO-92+ 
(911 

TO-92+ 
(91) 

TO-92+ 
(91) 

TO-92+ 
(90) 

TO-92+ 
(90) 

TO-92+ 
(90) 

VCES-
VCEO VEBO 

VCBO 
(V) 

(V) (V) 
Min Min 

Min 

BO 100 

80 45 

80 45 

80 45 

80 45 

80 60 

80 60 

80 60 

80 60 

BO BO 

80 80 

80 80 

80 80 

80 100 

80 100 

80 100 

80 45 

80 45 -
.80 45 

ICES- HFE 
ICBO @ VCB hfe Ic VCE 
(nA) (V) 1 kHz· @(mA)& (V) 

Max Min Max 

100 80 25 500 2 
63 160 100 1 

100 45 2.5 500 2 
40 400 100 1 

100 45 25 500 2 
63 160 100 1 

100 45 25 500 2 
100 250 100 1 

100 45 25 500 2 
160 400 100 1 

100 60 25 500 2 
40 400 100 1 

100 60 25 500 . 2 
63 160 100 1 

100 60 25 500 2 
100 250 10Q 1 

100 60 25 500 2 
160 400 100 1 

100 80 25 500 2 
40 400 100 1 

100 80 25 500 2 -
40 100 100 1 

100 80 .25 500 2 
63 160 100 1 

100 80 25 500 2 
100 250 100 1 

100 100 25 500 2 
40 400 100 1 

100 100 25 500 2 
40 100 100 1 

100 100 25 500 2 
. 63 160 100 1 

100 45 25 500 2 
40 400 100 1 

100 45 25 500 2 
63 160 100 1 

100 45 25 500 2 
100 250 100 1 

Pro Electron Series 

VCE(SAT} 
VBE(SATI Cob fT toff NF 

& VBE(ON}- @ IC IC Test Process (V) 
(V) (rnA) 

IpF} (MHzl @(mAI (nsl IdB) 
Condition No. 

Max Max Min Max Max Max 
Min Max 

0.7 1.2- lA 30 50 200 420 6 5/6 79 

0.7 1.2- lA 30 50 200 420 6 5/6 3B 

0.7 1.2- lA 30 50 200 420 6 5/6 38 
, 

0.7 1.2- lA 30 50 200 420 6 5/6 38 I 

0.7 1.2- lA 30 50 200 420 6 5/6 38 
I 

0.7 1.2* lA 30 50 200 420 6 5/6 38 I 

I 
0.7 1.2- lA 30 50 200 420 6 5/6 38 

I 

0.7 1.2* lA 30 50 200 420 6 5/6 38 I 

0.7 1.2- lA 30 50 200 420 .6 5/6 38 

0.7 1.2- lA 30 50 200 420 6 5/6 38 

0.7 1.2' lA 30 50 200 420 6 5/6 38 

0.7 1.2' lA 30 50 200 420 6 5/6 38 

0.7 1.2' lA 30 50 200 420 6 5/6 38 

0.7 1.2' lA 30 50 200 420 6 5/6 39 

I 
0.7 1.2' lA 30 50 200 420 6 5/6 39 

0.7 1.2' lA 30 pO 200 420 6 5/6 39 

0.7 1.2' lA 30 50 200 420 6 5/6 78 

0.7 1.2' lA 30 50 200 420 6 5/6 78 

0.7 1.2· lA 30 50 200 420 6 5/6 78 



~ 
VCES' 

VCEO VEBO 
ICES' HFE 

VCE(SAT) 
VBEISATl 

Cob IT toft NF 
Type Ca.., VCBO ICBO @ VCB hIe IC VCE & VBE(ON)' @ IC @ IC Test Process 

No. Style (V) 
(V) (V) 

(nA) (V) 1 kHz* @ (mA)& (V) (V) 
(V) (rnA) 

(pF) (MHz) 
(mA) 

(ns) (dEll' 
Conditron No. 

Min Min Max Max Min Max Max Max 
Min Max Min Max Min Max 

B0372A·25 TO-92+ 80 45 100 45 25 500 2 0.7 1.2' lA 30 50 200 420 6 5/6 78 
(90) 160 400 100 1 

803728 TO·92 80 60 100 60 25 500 2 0.7 1.2' lA 30 50 200 420 6 5/6 78 
(90) 40 400 100 1 

80372B-10 TO·92 80 60 100 60 25 500 2 0.7 1.2' lA 30 50 200 420 6 5/6 78 
(90) 63 160 100 1 

80372B-16 TO-92 80 60 100 60 25 500 2 0.7 1.2' lA 30 50 200 420 G 5/6 78 
(90) 100 250 100 1 

803728-25 TO-92 80 60 100 60 25 500 2 0.7 1.2' lA 30 50 200 420 6 5/6 78 
(90) 160 400 100 1 

S0372C TO·92+ 80 80 100 80 25 SOD 2 0.7 1.2' lA 30 50 200 420 6 5/6 78 
(90) 40 400 '100 1 

80372C-6 TO·92+ 80 80 100 80 25 500 2 0.7 1.2' lA 30 50 200 420 6 5/6 78 
(90) 40 100 100 1 

BD372C-l0 TO-92+ 80 80 100 80 25 500 2 0.7 1.2' lA- 30 50 200 420 6 5/6 78 

"" ~ (90) 63 160 100 1 

B0372C-16 TO-92+ 80 80 100 80 25 500 2 0.7 1.2' lA 30 50 200 420 6 5i6 78 

1901 100 250 100 1 

BD372D TO-92+ 80 100 100 100 25 500 2 0.7 1.2' lA 30 50 200 420 6 5/6 79 

(90) 40 400 100 1 

803720-6 TO-92+ 80 100 100 100 25 500 2 0.7 1.2' lA 30 50 200 420 6 516 79 

(90) 40 100 100 1 

803720-10 TO-92+ 80 100 lOa 100 25 500 2 0.7 1.2* lA 30 50 200 420 6 5/6 79 

190) 63 160 100 1 

BD373A TO-92+ 80 45 100 45 25 500 2 0.7 1.2' IA 30 50 200 420 6 5/6 38 
(90) 40 400 100 1 

BD373A-l0 TO-92+ 80 45 100 45 25 500 2 0.7 1.2' lA 30 50 200 420 6 5/6 38 

(90) 63 160 100 1 

BD373A-16 TO·92+ 80 45 100 45 25 500 2 0.7 1.2' lA 30 50 200 420 6 5/6 38 

(90) 100 250 100 1 

SD373A-25 TO-92+ 80 45 100 45 25 500 2 0.7 1.2' lA 30 50 200 420 6 5/6 38 

190) 160 400 100 1 

TEST CONDITIONS: 

(1) Ie = 200 I'A, VCE = 5V, I ~ 1kHz. (2) IC = 100mA, Vec = 20V, IS 1 = 182 = 5mA. (3) Ie = 200l'A, VeE ~ 2V, f = 1kHz. (4) Ie = 100mA, Vee = 10V, Is 1 = IS2 = 10mA. (5) IC = 10mA, Vee = 3V, 

181 = IS2 = lmA. (6l1C ~ lOOJ.lA, VeE = 5V, f = 1kHz. (7) Ie = lOlA, VeE= 10V,f=200kHz. (8)IC= lmA, VeE=5V,I= 1kHz. (9) IC= 150mA, Vec=6V, lSI = IS2= 15mA. (10) le= 200J.lA, 

VCE = 5V, f =lkHz. (11) Ie ~ 150mA. Vce = 10V, IS 1 = 182 = 75mA. (12) IC = 300mA, Vec = 25V, )8 1 = 182 = 30mA. (13) Ie = 10 I'A, VeE = 5V, I = W8. (14) Ie = 500mA, VCC = 25V, IS 1 ~50mA, 
182 = 25mA. (15) Ie ~ 10mA, V8E = 2V, 181 = 3mA, IS2 = lmA. (16) Ie = 100mA, IS 1 = 40mA,I S2 = 20mA. 
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Tvpe 
No. 

B03738 

80373B-l0 

B0373B-16 

B0373B-25 

B0373C 

B0373C-6 

B0373C-l0 

B0373C-16 

B03730 

B03730-6 

B03730-10 

B0375 

B0375-6 

B0375-10 

B0375-16 

B0375-25 

80376 

80376-6 

B0376-10 

Case 
Style 

TO-92+ 
(90) 

TO-92+ 
(90) 

TO-92+ 
(90) 

TO-92+ 
(90) 

TO-92+ 
(90) 

TO-92+ 
(90) 

TO-92+ 
(90) 

TO-92+ 
(90) 

TO-92+ 
(90) 

TO-92+ 
(90) 

TO-92+ 
(90) 

TO-126 

TO-126 

TO-126 

TO-126 

TO-126 

TO-126 

TO-126 

TO-126 

VCES' 
VCEO 

VCBO (V) 
(VI 

Min 
Min 

80 60 

80 60 

80 60 

80 60 

80 80 

80 80 

80 80 

80 80 

80 100 

80 100 

80 100 

50 45 

50 45 

50 45 

50 45 

50 45 

50 45 

50 45 

50 45 

VEBO 
ICES' HFE 
ICBO @ VCB hIe (V) 

Min 
(nAI (V) 1 kHz· 
Max Min Max 

100 60 25 
40 400 

100 60 25 
63 160 

100 60 25 
100 250 

100 60 25 
160 400 

100 80 25 
40 400 

100 80 25 
40 100 

100 80 25 
63 160 

100 80 25 
100 250. 

100 100 25 
40 400 

100 100 25 
40 100 

100 100 25 
63 160 

2p.A 45 20 
40 375 

2p.A 45 20 
40 100 

2,..A 45 20 
63 160 

2p.A 45 20 
100 250 

2p.A 45 20 
150 375 

2,..A 45 20 
40 375 

2,..A 45 20 
40 100 

2,..A 45 20 
63 160 

Pro Electron Series 

, 

VCE(SAT) 
VBE(SAT) 

Cob IT toll 'NF 
IC VCE & VBEION)' @ IC IC Test Process 

@(mA)& (V) (V) tpF) (MHz) @(mA) (ns) (dB) 
Max 

(V) (rnA) 
Max -Min Max Max Max 

Conditron No. 
Min Max 

500 2 0.7 1.2* lA 30 50 200 420 6 5/6 38 
100 1 

500 2 0.7 1.2* lA 30 50 200 420 6 5/6 38 
100 1 

500 2 0.7 1.2* lA 30 50 200 420 6 5/6 38 
100 1 

500 2 0.7 1.2" lA. 30 50 200 420 6 5/6 38 
100 1 

500 2 0.7· 1.2* fA 30 50 200 420 6 5/6 38 
100 1 

500 2 0.7 1.2" lA 30 50 200 420 6 5/6 38 
100 1 

500 2 0.7 1.2' lA 30 50 ·200 420 6 5/6 38 
100 1 

500 2 0.7 1.2* lA 30 50 200 420 6 5/6 38 
100 1 

500 2 0.7 1.2" lA 30 50 200 420 6 5/6 39 
100 1 

500 2 0.7 1.2* lA 30 50 200 420 6 5/6 39 
100 1 

500 2 0.7 1.2" lA 30 50 200 420 6 5/6 39 
100 1 

lA 2 1.0 1.5" lA 30 50 200 420 6 5/6 38 
150 2 

lA 2 1.0 1.5" lA 30 50 200 420 6 5/6 38 
150 2 

lA 2 1.0 1.5* lA 30' 50 200 420 6 5/6 38 
150 2 

lA 2 1.0 1.5* lA 30 50 200 420 6 5/6 38 
150 2 

lA 2 1.0 1.5' lA 30 50 200 420 6 5/6 38 
150 2 

lA 2 1.0 1 :5* lA 30 50 200 420 6 5/6 78 
150 2 

lA 2 1.0 1.5* lA 30 50 200 420 6 5/6 78 
150 2 

lA 2 1.0 1.5" lA 30 50 200 420 6 5/6 78 
150 2 

------ - - -~.- -
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VCES' 

VCEO VEBO 
ICES' HFE 

VCEISAT} 
VBEISAT} 

Cob IT toff NF 
Type Case VCBO ICBO @ VCB' hie IC VCE & VBEIONl' @ IC @ IC Test Process 

IV} IV} 
@ ImA}& IVI IVI IpFI IMHzl Insl IdBI 

No. Style IVI 
Min Min 

InAI IVI 1 kHz* 
Max 

IVI ImAI 
Max Min Max 

ImAI 
Max Max 

Condit ron No. 
Min Max Min Max Min Max 

S0376-16 TO-126 50 45 2/lA 45 20 lA 2 1.0 1.5- lA 30 50 200 420 6 5/6 78 

100 200 150 2 

80376-25 TO-126 50 45 2/lA 45 20 lA 2 1.0 1.5- lA 30 50 200 420 6 5/6 78 
150 375 150 2 

80377 TO-126 75 60 2/lA 60 20 lA 2 1.0 1.5- lA 30 50 200 420 6 5/6 38 

40 37S 150 2 

80377-6 TO-126 75 60 2/lA 60 20 lA 2 1.0 1.5- lA 30 50 200 420 6 5/6 38 
40 100 150 2 

S0377-10 TO-126 75 60 2/lA 60 20 lA 2 1.0 1.S- lA 30 50 200 420 6 5/6 38 

63 160 150 2 

80377-16 TO-126 75 60 2/lA 60 20 lA 2 1.0 1.5- lA 30 50 200 420 6 5/6 38 
100 250 150 2 

80377-25 TO-126 75 60 2/lA 60 20 lA 2 1.0 1.5- lA 30 50 200 420 6 5/6 38 

150 375 150 2 

80378 TO-126 75 60 2/lA 60 20 lA 2 1.0 1.5' lA 30 50 200 420 6 5/6 78 

40 375 150 2 

80378-6 TO-126 75 60 2/lA 60 20 lA 2 1.0 1.5- lA 30 50 200 420 6 5/6 78 

40 100 150 2 

80378-10 TO-126 75 60 2/lA 60 20 lA 2 1.0 1.5' lA 30 50 200 420 6 5/6 78 

63 160 150 2 

80378-16 TO-126 75 60 2/lA 60 20 lA 2 1.0 1.5' lA 30 50 200 420 6 5/6 78 

100 250 150 2 

80378-25 TO-126 75 60 2/lA 60 20 lA' 2 1.0 1.5' lA 30 50 200 420 6 5/6 78 

150 375 150 2 

80379 TO-126 100 80 2/lA 80 20 lA 2 1.0 1.5* lA 30 50 200 420 6 5/6 39 

40 375 150 2 

80379-6 TO-126 100 80 2/lA 80 20 lA 2 1.0 1.5- lA 30 50 200 420 6 5/6 39 

40 100 150 2 

80379-10 TO-126 100' 80 2/lA 80 20 lA 2 1.0 1.5* lA 30 50 200 420 6 5/6 39 

63 160 150 2 

B0379-16 TO-126 100 80 2/lA 80 20 lA 2 1.0 1.5- lA 30 50 200 420 6 5/6 39 

100 250 lS0 2 

TEST CONDITIONS: 

III Ie = 200 /lA, VeE = 5V, I = 1kHz. 12) Ie = 100mA, Vee = 20V, 181 = 182 = SmA. 13) Ie = 200 /lA, VeE = 2V, f = 1 kHz. 141 Ie = 100mA, Vee = 10V, 181 = 182 = lamA. lSI Ie = lamA, Vee = 3V. 

Is 1 = 182 = lmA. (6) Ie = 100 /lA, VeE = 5V, f = 1 kHz. 171 Ie = lmA, VeE = 10V, f = 200kHz. 181 Ie = lmA, VeE-= SV, f = 1 kHz. 1911e = lS0mA, Vee = 6V, 181 = 182 = lSmA. 1101le = 200 /lA, 

VeE=SV,f=lkHz. Ill) le= lS0mA, Vee= 10V, 181 = IS2= 7SmA. 1121Ie=300mA, Vee = 25V, 18 1 = 182 = 30mA. 11311e= 10/lA. VeE =5V,f=WS. 11411e= SOOmA, Vee= 2SV, 181 =SOmA, 

IS2=25mA. (15) le= lamA, VSE =2V, 181 =3mA, Is2 = lmA.1161Ie= 100mA, ISl =40mA, IB2 =20mA. 

--
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.j>. 

Ij 
Type 
No. 

80379·25 

80380 

B0380·6 

60380·10 

60380·16 

60380·25 

80433 

60434 

60435 

80436 

80437 

80438 

80439 

80440 

6D441 

Ca .. 
Style 

TO·126 

TO·126 

TO·126 

TO·126 

TO·126 

TO·126 

TO·126 

TO·126 

TO·126 

TO'126 

TO·126 

TO·126 

TO'126 

TO·126 

TO·126 

VCES* 
VCEO VEBO 

VCBO (V) (V) 
(V) 

Min Min 
Min 

100 80 

100 80 

100 80 

100 80 

100 80 

100 80 

22t 22 5 

22t 22 5 

32t 32 5 

32t 32 5 

45t 45 5 

45t 45 5 

60t 60 5 

60t 60 5 

80t 80 5 

ICES' HFE 
ICBO @ VCB hIe IC VCE 

@(mA)& (V) (nA) (V) 1 kHz" 
Max Min Max 

21'A 80 20 lA 2 
150· 375 150 2 

2JJA 80 20 lA 2 
40 375 150 2 

21lA 80 20 lA 2 
40 100 150 2 

2p.A 80 20 lA 2 
63 160 150 2 

2JJA 80 20 lA 2 
100 250 150 2 

2p.A 80 20 lA 2 
150 375 150 2 

l00JJA 22 50 2A 1 
85 475 500 1 
40 10 5 

100llA 22 50 2A 1 
85 475 500 1 
40 10 5 

100p.A 32 50 2A 1 
85 475 500 1 
40 10 5 

100 "A 32 50 2A 1 
85 475 500 1 
40 10 5 

100p.A 45 40 2A 1 
40 236 500 1 
30 10 5 

lOOIlA 45 40 2A 1 
40 236 500 1 
30 10 5 

100llA 60 25 2A 1 
40 236 500 1 
20 10 5 

100 "A 60 25 2A 1 
40 236 500 1 
20 10 5 

100p.A 80 15 2A 1 
40 236 500 1 
15 10 5 

Pro Electron Series 

VCEtSATI 
VSEtSAT) Cob IT toff NF 

& VBE(ON)" @ IC IC Test Process (V) (pF) (MHz) @(mA) Ins) (dB) 

Max 
(V) (rnA) 

Max Min Ma. Max Max 
Conditron No. 

Min Max 

1.0 1.5' lA 30 50 200 420 6 5/6 39 

1.0 1.5' lA 30 50 200 420 6 5/6 79 

1.0 1.5' 1A 30 50 200 420 6 5/6 79 

1.0 1.5" lA 30 50 200 420 6 5/6 79 

1.0 1.5- lA 30 50 200 420 6 5/6 79 

1.0 1.5' lA 30 50 200 420 6 5/6 79 

0.5 1.1 '* 2A 3 250 420 6 5/6 2E 

0.5 1.1 * 2A 30 3 250 420 6 5/6 3E 

0.5 1.1- 2A 30 3 250 420 6 5/6 2E 

0.5 1.1* 2A 30 3 250 420 6 5/6 3E 

0.6 1.2- 2A 30 3 250 420 6 5/6 2E 

0.6 1.2' 2A 30 3 250 420 6 5/6 3E 

0.8 1.5" 2A 30 3 250 420 6 5/6 2E 

0.8 1.5" 2A 80 3 250 420 6 5/6 3E 

O.B 1.5' 2A 30 3 250 420 6 5/6 2E 



~ 
VCES' 

VCEO VEBO 
ICES' HFE 

VCE(SAT) 
VBE(SAT) 

Cob IT toff NF 
Type Case VCBO ICBO @ VCB hie IC VCE & VBEtoNl* @ IC @ IC Test Process 

No. Style (V) 
(V) (V) 

(nA) (V) 1 kHz* @(mA)& (V) (V) 
(V) (rnA) 

(pF) (MHz) 
(rnA) 

(ns) (dS) 
Conditton No. 

Min Min Max Max Min Max Max Max 
Min Max Min Max Min Max 

8D442 TO-126 sot SO 5 lOOpA SO 15 2A 1 O.S 1.5' 2A 30 3 250 420 6 5/6 3E 
40 236 500 1 
15 10 5 

SD533 TO-220 sot 45 5 lOO"A 45 25 2A 2 O.S 1.5- 2A 30 3 250 420 6 5/6 4E 
40 500 2 
20 10 5 

8D534 TO-220 sot 45 5 100pA 45 25 2A 2 0.8 1.5- 2A 30 3 250 420 6 5/6 5E 
40 500 2 
20 10 5 

SD535 TO-220 sot 60 5 100"A 60 25 2A 2 O.S 1.5- 2A 30 3 250 420 6 5/6 4E 
40 SOO 2 
20 10 S 

8D536 TO-220 sot 60 5 100pA 60 25 2A 2 O.S 1.S- 2A 30 3 250 420 6 S/6 5E 
40 500 2 
20 10 5 

w SD537 TO-220 sot SO 5 100"A SO 15 2A 2 O.S 1.5- 2A 30 3 250 420 6 5/6 4E 
.:.., 40 500 2 
(11 

15 10 5 

SD53S TO-220 sot SO 5 100pA SO 15 2A 2 O.S 1.5- 2A 30 3 250 420 6 5/6 5E 
40 500 2 
15 10 5 

~D633 TO-220 45 4S 5 200"At 45 25 lA 2 0.6 1.3' lA 30 3 250 420 6 5/6 4F 
40 25 2 

SD634 TO-220 45 45 5 200 "At 45 25 lA 2 0.6 1.3- lA 30 3 250 420 6 5/6 5F 
40 25 2 

SD635 TO-220 60 60 5 200pAt 60 25 lA 2 0.6 1.3' lA 30 3 250 420 6 5/6 4F 
40 25 2 

SD636 TO-220 60 60 5 200 pAt 60 25 lA 2 0.6 1.3- lA 30 3 250 420 6 5/6 5F 
40 25 2 

8D637 TO-220 100 SO 5 200pAt 100 25 lA 2 0.6 1.3' lA 30 3 250 420 6 5/6 4F 
40 25 2 

SD63S TO-220 100 80 5 200 pAt 100 25 lA 2 0.6 1.3 lA 30 3 250 420 6 S/6 5F 
40 2S 2 

TEST CONDITIONS: 

(1) IC = 200 pA, VeE ~ 5V, I = 1 kHz. (2) Ie = 100mA, Vee = 20V, IS 1 ~ IB2 = 5mA. (3) Ie = 200pA, VeE = 2V, I ~ 1 kHz. (4) Ie = 100mA, Vee = 10V, IB 1 = IS2 = 10mA. (5) Ie = 10mA, Vee = 3V, 

IS 1 = Is2 = lmA. (6) Ie = 100 "A, VeE = 5V, I = 1 kHz. (7) Ie = lmA, VeE = 10V, I = 200kHz. (8) Ie = lmA, VeE = SV, I = 1 kHz. (9) Ie = lS0mA, Vee = 6V, Is 1 = IS2 = 15mA. (10) Ie = 200 pA, 

VeE = SV,I=lkHz. (11) le= 150mA, Vee= 10V,ISl = IS2=75mA. (12) Ie = 300mA, Vee=25V,lsl = 182 =30mA. (13) le= JO"A, VeE =5V,I~WS. (14) le= 500mA, Vee=25V,lsl =50mA, 

IB2 = 25mA. (15) Ie = 10mA, VBE = 2V,IB 1 ~ 3mA, IB2 = lmA. (16) Ie = 100mA, IB 1 = 40mA, 182 = 20mA. 

---
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Type 
No. 

B0675 

B0675A 

B0676 

B0676A 

B0677 

B0677A 

B0678 

B0678A 

B0679 

B0679.o. 

B0680 

B0680A 

B0681 

B0682 

B0733 

B0734 

B0735 

B0736 

B0737 

B0738 

BF167 

BF180 

BF181 

BF182 

BF194 

Cas. 
Styl. 

TO·126 

TO-126 

TO-126 

TO-126 

TO-126 

TO-126 

TO:126 

TO·126 

TO-126 

TO-126 

TO-126 

TO-126 

TO-126 

TO-126 

TO·220 

TO-220 

TO-220 

TO-220 

TO-220 

TO-220 

TO-72 
(28) 

TO·72 
(25) 

TO-72 
(25) 

TO-72 
(25) 

TO·92 
(78) 

VCES' 
VCEO VEBO 

ICES' HFE 
VCBO ICBO @ VCB hIe (V) (V) 

(V) 
Min Min 

(nA) .. (V) 1 kHz· 
Min Max Min Max 

45 200~A 45 750 

45 200~A 45 750 

45 200~A 45 750. 

45 200~A 45 750 

60 2oo~A 60 750 

60 200~A 60 750 

60 200~A 60 750 

60 200~A 60 750 

80 200~A 80 750 

80 200~A 80 750 

80 200~A 80 750 

80 200~A 80 750 

100 200~A 100 750 

100 200~A 100 750 

25 25 5 200 ~At 25 50 
40 

25 25 5 200 ~At 25 50 
40 

35 35 5 200~At 35 40 
40 

35 35 5 200~At 35 40 
40 

45 45 5 200~At 45 40 
40 . 

45 45 5 ~OO ~At 45 40 
40 

40 30 4 lOOt 30 26 

30 20 3 100 20 13 
6 

30 20 3 100 20 13 
6 

25 20 3 100 20 10 
6 

Same as BF254, see page 3-27 for explanation 

. --

Pro Electron Series 

-

VCE(SAT) 
VBE(SAT) 

Cob IT toll NF 
IC VCE & VBE(ON)' @ IC IC Test Process 

@(mA)& (V) (V) (pF) (MHz) @(mA) (ns) (dB) 
Max 

(V) (rnA) 
Max Min" Max Max Max 

Conditron No. 
Min Max 

1.5A 3 2.5 2.5' 1.5A 1 1.5A 2J 

2A 3 2.8 2.5' 2A 1 1.5A 2J 

1.5A 3V 2.5 2.5* 1.5A 1 1.5A 3J 

2A 3V 2.8 2.5' 2A 1 1.5A 3J 

1.5A 3V 2.5 2.5' 1.5A 1 1.5A 2J 

2A 3V 2.8 2.5" 2A 1 I.SA 2J 

1.SA 3V 2.5 2.5" 1.5A 1 1.SA 3J 

2A 3V 2.8 2.5' 2A 1 1.5A 3J 

1.5A 3V 2.5 2.5" I.SA 1 I.SA 2J 

2A 3V 2.8 2.5" 2A 1 I.SA 2J 

1.5A 3V 2.5 2.5" 1.SA 1 I.SA 3J 

2A 3V' 2.8 2.5' 2A 1 1.SA 3J 

1.SA 3V 2.5 2.5' 1.5A 1 ·l.SA 2J 

1.SA 3V 2.5 2.5" 1.5A 1 1.5A 3J 

2A 1 0.6 1.1' 2A 1 1.5A 4F 
20 4 

2A 1 0.6 1.1· 2A 1 I.SA SE 
20 4 

2A 1 0.6 1.1* 2A 1 I.SA 4F 
20 4 

2A. 1 0.6 1.1 " 2A 1 1.5A 5E 
20 4 
2A 1 0.8 1.1* 2A 1 1.5A 4F 
20 4 

2A 1 0.8 1.1* 2A 1 1.5A 5E 
20 4 

4 10 0.84' 4 45 

2 10 41 
12 7 

2 10 41 
12 7 

2 10 41 
12 7 

46 



~ 
VCES" 

VCEO VEBO 
ICES" HFE 

VCE(SATI 
VBE(SATI 

Cob IT toff NF 
Type Ca .. VCBO ICBO @ VCB hie @ IC & VCE & VBE(ON)" @ IC IC Test Process 
No. Style (V) 

(V) (V) 
(nA) (V) 1 kHz* (mA) (V) 

(V), 
(V) (mA) 

(pF) (MHz) @(mA) (ns) (dB) 
Conditi'on No. 

Min 
Min Min 

Max Min Max 
Ma. 

Min Max 
Ma. Min Ma. Ma. Max 

BF195 TO·92 Same as BF255, see below for explanation 46 
(78) 

BF196 TO·92 Same as BF198, see below for explanation 45 
(78) 

BF197 TO·92 Same as BF199. see below for explanation 47 
(78) 

BF198 TO·92 40 30 4 100 40 26 4 10 0.85* 4 45 
(78) 6 12 7 

BF199 TO·92 40 25 4 100 40 38 7 10 1100typ 7 47 
(78) 6 12 7 

BF200 TO·72 30 20 3 100 40 15 3 10 41 
(25) 6 12 7 

BF233·2 TO·92 30 30 4 100 10 40 70 1 10 0.65 0.74* 1 1.0 150 1 49 
(71) 6 12 7 

BF233·3 TO·92 30 30 4 100 10 60 100 1 10 0.65 0.74' 1 1.0 150 1 49 w 

'" 
(71) 6 12 7 

" BF233-4 TO-92 30 30 4 100 10 90 150 1 10 0.65 0.74' 1 1.0 150 1 49 
(71) 6 12 7 

BF233·5 TO-92 30 30 4 100 10 140 220 1 10 0.65 0.74* 1 1.0 150 1 49 
(71) 6 12 7 

BF240 TO·92 40 40 4 100 20 67 222 1 10 0_65 0.74' 1 0.34 1 3.5 7 47 
(78) 6 12 7 

BF241 TO-92 40 40 4 100 20 36 125 1 10 0.65 0.74* 1 0.34 1 3.5 7 47 
(78) 6 12 7 

BF254 TO-92 30 20 S 100 20 67 220 1 10 0.65 0.74* 1 0.34 1 3.5 7 46 
(78) 6 12 7 

8F255 TO-92 30 20 5 100 20 35 125 1 10 0.65 0.74* 1 0.34 1 3.5 7 46 
(78) 6 12 7 

BF257 TO-J9 160 160 5 SO 100 25 30 10 1.0 0.65 0.74* 30 0.34 1 3.5 7 48 
6 12 7 

BF2S8 TO-39 250 2S0 5 50 200 25 30 10 1.0 0.6S 0.74' 30 0.34 1 3.5 7 48 
6 12 7 

TEST CONDITIONS: 

(1) Ie ~ 200 p.A, VeE = SV, I = 1kHz. (2) Ie = 100mA, Vec = 20V, IB 1 = IB2 = 5mA. (3) Ie ~ 200p.A, VCE ~ 2V, f ~ 1kHz. (4) Ie = 100mA, Vec = 10V, IB 1 = IB2 ~ 10mA. (5) Ie ~ 10mA, Vee ~ 3V, 

IBl ~ IB2~ lmA. (6) IC ~ 100p.A, VCE = 5V, f ~ 1kHz. (7) IC ~ lmA, VCE ~10V,I~200kHz.(8) le= lmA,VCE =5V,! ~ 1kHz. (9) le~ 150mA, VCC~6V,IBl ~ IB2~ 15mA. (10) IC~200pA, 
VeE = SV,! =lkHz. (11) Ie ~ 1 SOmA, VCC ~ 10V, IB 1 ~ IB2 ~ 75mA. (12) IC ~ 300mA, VCC ~ 2SV, IB 1 = IB2 ~ 30mA. (13) IC ~ 10 pA, VCE ~ SV, f ~ WB. (14) IC ~ 500mA, VCC ~ 25V, IBl ~SOmA, 
182 ~ 2SmA. I1S) Ie = 10mA, VBE = 2V, 18 1 ~ 3mA, )82 ~ lmA. (16) IC = 100mA, 18 1 ~ 40mA, IB2 ~ 20mA. 

--- --- -- --- --- - ------ - - ---------------- ------- -- - - ---------
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It 
Type 
No. 

BF259 

BF457 

BF458 

8F459 

BFX13 

8FX29 

8FX30 

BFX37 

8FX65 

BFX84 

BFX85 

8FX86 

Case 
Style 

TO·39 

TO·126 

TO·126 

TO·126 

TO·18 

TO·5 

TO·5 

TO·18 

TO-18 

TO-39 

TO-39 

TO-39 

VCES* 
VCEO 

. VCBO (VI 
(VI 

Min 
Min 

300 300 

160 160 

250 250 

300 300 

20 15 

20 15 

65 65 

60 60 

45 45 

45 45 

45 45 

45 45 

VEBO 
ICES' 
ICBO @ VCB (VI 

Min 
(nAI (VI 
Max 

5 50 250 

5 50 100 

5 50 200 

5 50 250 

5 50 15 

5 50 50 

5 50 50 

6 20t 50 

6 10' 40 

6 500 100 

6 50 80 

6 50 30 

- ---- --

HFE 
hfe IC VCE 

@(mAI& (VI 1 kHz' 
Min Max 

25 30 10 
6 12 7 

25' 30 10 
6 12 7 

25 30 10 
6 12 7 

25 30 10 
6 12 7 

10 100 2 
50 250 10 0.35 
18 1 2 

40 . 150 10 
50 50 10 
50 10 10 
40 1 10 
20 0.1 10 

10 150 0.4 
20 50 0.4 
50. 200 10 0.4 
40 1 0.4 

100 10 5 
100 1 5 
0.85 0.1 5 
70 300 0.01 5 

100 10 5 
100 1· 5 
100 0.1 5 
40 0.01 5 

15 lA 10 
20 500 10 
30 150 10 
20 10 10 

15 lA 10 
30 500 . 10 
70 150 10 
50 10 10 

15 lA 10 
30 500 10 
70 150 10 
50 10 10 

Pro Electron Series 

VCE(SATI 
VBE(SATI Cob fT toff NF 

& VBE(ONI* @ IC IC Test Process (VI (pFI (MHzl @(mAI (nsl (dBI 
Max 

(VI (mAl 
Max Min Max Max Max 

Conditum No. 
Min Max 

1.0 0.65 0.74" 30 0.34 1 3.5 7 48 

1.0 0.65 0.74" 30 0.34 1 3.5 7 48 

1.0 0.65 0.74" 30 0.34 1 3.5 7 48 

1.0 0.65 0.74" 30 0.34 1 3.5 7 48 

0.2 0.78 1 6 150 10 10 8 66 
0.25 0.7 0.9 10 
1.5 1.5 100 

12 100 50 150 9 63 
0.4 1.3 150 

0.9 30 

12 290 4 63 
0.9 30 
1.3 150 

0.4 1.0 50 6 40 0.5 } 10 62 

0.25 0.9 10 

0.25 0.9 10 6.5 3 10 62 

0.15 1.2 10 12 50 50 360, 9 14 
0.35 1.3 150 
1.0 1.5 500 
1.6 2.0 lA 

. 0.15 1.2 10 12 50 50 360 9 '14 
0.35 1.3 150 
1.0 1'.5' 500 
1.6 2.0 lA 

0.15 1.2 10 12 50 50 360 9 14 
0.35 1.3 150 
1.0 1.5 500 
1.6 2.0 lA 

--------- ----------- -
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VCES' 
VCEO VEBO 

ICES' HFE 
VCE(SATI 

VBE(SATl Cob IT 'off NF 
Type Case VCBO (VI (VI ICBO @ VCB hIe IC VCE (VI & VBEIONI' @ IC (pFI (MHzI IC (nsl (dBI 

Test Process 
No. Style (VI (nAI (VI 1 kHz· @(mAI& (VI (VI (mAl @(mAI Conditi'On No. 

Min Min Max Max Min Max Max Max 
Min Max Min Max Min Max 

BFXB7 TO-5 45 50 6 50 40 25 500 10 0.4 1.3 150 12 100 50 150 9 63 
40 150 10 0.9 30 
40 10 10 
40 1 10 

BFX88 TO·5 45 40 6 50 30 25 500 10 0.4 1.3 150 12 100 50 150 9 63 
40 150 10 0.9 30 
40 10 10 
40 1 10 

BFY72 TO-S 50 28 5 20t 40 15 500 10 0.7 1.6 500 8 250 50 170 12 20 
45 150 150 10 
30 10 10 0.25 1.2 150 
20 1 10 
15 0.1 10 

BFY76 TO-IB 45 45 6 20t 30 140 1 5 0.35 1 6 12 0.05 4 13 07 
80 0.5 5 
30 200 0.01 5 O.S 0.75' 0.1 

SSX21 TO-IB 45 BO 6 40 "A 120 20 4 3 0.9" 4 60 4 07 

BSX45-6 TO-39 ,80t 40 7 lOt 60 40 100 100 1 2,0 lA 20 60 50 650 11 14 
1.0 500 

BSX45-10 TO-39 sot 40 7 lOt 60 63 160 100 1 2.0 lA 20 60 50 650 11 14 

1.0 500 

SSX45-16 TO-39 sot 40 7 lOt 60 100 250 100 1 2,0 lA 20 60 50 650 11 14 
1.0 500 

BSX46-6 TO-39 lOOt 60 7 lOt 60 40 100 100 1 2.0 lA 25 60 SO 650 11 14 
1.0 SOD , 

BSX46-10 TO-39 lOOt SO 7 lOt SO S3 160 100 1 2.0 lA 25 SO SO 650 11 14 
1.0 500 

SSX4S-16 TO-39 lOOt 60 7 lOt SO 100 250 100 1 2.0 lA 25 60 50 650 11 14 
1.0 500 

SSX48 TO-IS 50 25 5 120 50 17 100 1 1.5 1.5 500 S 250 30 110 14 20 

BSXB8 TO-52 40 15 5 25 20 30 120 10 1 0.4 0.72 0.8 10 6 300 10 75 15 21 
15 0.5 1 

TEST CONDITIONS: 

(1lle = 200 !lA, VeE = 5V,f = 1kHz. (2) Ie = 100mA, Vee = 20V, 181 = 182 = SmA. (3) le=2001.A, VeE=2V,f= lkH?(41Ie= 100mA, Vee = 10V, 181 = 182 = lOrnA. (51Ie= lOrnA, Vee = 3V, 

181 = IS2 = lmA. (S) Ie = 100 !lA, VeE = 5V, I = 1kHz. (71 Ie = lmA, VeE = 10V, f = 200kHz. (8) Ie = lmA, VeE = SV, f = 1kHz. (91 Ie = 150mA, Vee = 6V, 181 = 182 = 15mA. (101 Ie = 200 "A, , 

VeE = 5V, f =lkHz. 1111 Ie = 150mA, Vee = 10V, IS 1 = IS2 = 75mA. (1211e = 300mA, Vee = 25V, 181 = 182 = 30mA. (131 Ie = 10 !lA, VeE = 5V, I = WB. (141 Ie = 500mA, Vee = 25V, IBI =50mA, 

182 = 25mA. (15) Ie = 10mA, VBE = 2V, IBI = 3mA, IB2 = lmA. (16) Ie = 100mA, 181 = 40mA, 182 = 20mA. 

- - -- -----
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VCES' 
VCEO VEBO 

ICES' HFE 
VCE(SAT) 

VBE(SAT) 
Cob IT toff NF 

, 

Type Ca .. VCBO ICBO @ VCB hie IC VCE & VBE(ON)* @ IC IC Test Process 
(V) (V) @(mA)& (V) . (V) (pF) (MHz) @(mA) (ns) (dB) I No. Style (V) 
Min Min 

(nA) (V) 1 kHz· , Max 
(V) (rnA) 

Max Min Max Max Max 
Condition No. I 

Min Max Min Max Min Max 

BSY38 TO-52 20 12 5 100 20 15 45 100 1 0.6 .1.5 100 5 200 10 45 16 21 
30 60 10 0.35 0.25 0.7 0.85 10 

BSY39 TO-52 20 12 5 100 20 20 70 100 1 0.6 1.5 100 5 200 10 45 16 21 
40 120 10 0.35 0.25 0.7 0.85 10 

BSY51 TO-5 60 25 5 100 30 20 70 100 1 1.0 1.3. 150 9 130 50 45 16 20 
40 120 150 10 

BSY52 TO-5 60 25 5 100 30 20 70 100 1 1.0 1.3 150 9 130 50 45 16 20 
100 300 150 10 

BSY53 TO-5 75 30 7 10 60 20 500 10 0.6 1.3 150 9 150 50 45 16 20 
40 120 150 10 2.0 500 
35 10 10 
20 0.1 10 

BSY54 TO-5 75 30 7 10 60 40 500 10 0.6 1.3 150 9 150 50 45 16 20 
100 300 150 10 2.0 500 
75 10 10 
35 0.1 10 

BSY95A TO-52 20 15 5 50 16 50 200 10 0.35 0.35 0.67 0.87 10 6 200 10 50 16 21 
30 1 0.35 

TEST CONDITIONS: 
(1) Ie = 200llA, VeE = 5V, I = 1kHz. (2) Ie = 100mA, Vee = 20V,IB l = 182 = 5mA. (3) Ie = 200llA, VeE=2V,I=lkHz. (4) le= 100mA, Vee= 10V,IBl = IB2= 10mA. (5) le= lOrnA, Vee=3V, 

IBl = IS2 = lmA. (6) Ie = 1001lA; VeE = 5V, I = 1kHz. (7) Ie = lmA, VeE= 10V, 1= 200kHz. (8) le= lmA, VeE=5V,I= 1kHz. (9) le= 150mA, Vee=6V,IBl = IB2= 15mA. (10) le=2OOIlA, 

VeE = 5V, f =lkHz. (11) Ie = 150mA, Vee = 10V, IS 1 = IS2 = 75mA. (12) Ie = 300m A, Vee = 25V, IB 1 = IB2 = 30mA. (13) Ie = 10llA, VeE = 5V, f = WB. (14) Ie = 500mA, Vee = 25V, IB 1 =50mA, 

IS2 = 25mA. (15) Ie = 10mA, VBE = 2V, IB 1 = 3mA, IS2 = lmA. (16) Ie = 100mA, IB 1 = 40mA, 182 = 20mA. 

- - ------,------------- ----------------------------





. JEIDA Series 

~ JEIDA SERIES 

VCESt 
VCEO VEBO 

ICESt. HFE 
VCE(SATI 

VBE(SATI 
Cob fT I toff NF 

Tvpe Case VCBO ICBO @I VCB hfe Ic VCE & VBE(ON)' @I IC Test Process (V) (V) 
@ (rnA) & (V) (V) (pF) . (MHz) @ (m~) (ns) (dB) 

No. StYle (V) 
Min Min 

(nA) (V) 1 kHz· 
Max 

(V) (rnA) 
Max Condition No. 

Min Max Min Max Min Max 
Mm Max Max Max 

2SA719 TO-92 30 25 5 tOO 20 40 500 10 63 
(74) 60 340 150 10 0.6 1.5 500 200 50 

2SA738 TO·126 25 25 5 20 "A 25 20 1.5A 2 1.0 -2A 77 
35 320 500 2 1.5' 1.5A 

2SC313 TO-72 30 19 2 500 10 35 120 10 10 1.0 20 2 600 10 42 
(25) 

2SC372 TO·92 35 30 4 500 18 200 400 2 12 0.4 10 3.5 80 1 04 
(74) 

2SC380 TO-92 35 30 4 500 18 40 240 2 12 1.3 10 3.2 400 1 23 
(74) 

2SC385 TO-92 30 15 3 500 15 20 8 3 1.5 600 8 43 
(74) 

2SC387 .TO·92 30 15 3 500 15 20 8 3 0.6 1.2 10 1.5 650 8 43 
(74) 

2SC388 TO-92 25 25 3 25 ·10 20 200 12.5 12.5 0.2 1.5 15 2 300 12.!j 46 

f' 
'" 

(74) 

2SC394 TO-92 35 30 4 500 18 40 240 2 12 3.5 100 1 23 
(74) 16 0.1 10 

2SC398 TO-72 20 20 3 50 10 20 200 4 5 0.5 250 4 4.5 1 44 
·(25) 

2SC399 TO·72 20 20. 3 50 10 20 200 4 5 0.5 250 4 5.0 1 44 
(25) 

2SC454 TO-92 30 30 5 SOO 18 100 320 2 12 0.5 1 3.5 25 2 27 
(74) 0.32' 2 

2SC458 TO·92 30 30 5 500 18 100 500 2 12 0.5 1 3.5 10 :2 27 
(74) 0.75' 2 

2SC460 TO-92 30 30 5 500 18 35 200 2 12 1.1 1 3.5 6.5 3 27 
(74) 0:75' 2 

2SC461 TO-92 30 30 5 500 18 35 200 2 12 1.1 0.75' 2 3.5 27 
(74) 1 

2SC463 TO·72 35 35 4 100 10 30 150 2 10 0.2 10 0.6 4 4 44 
(25) 

2SC464 TO·72 30 19 2 SOO 10 20' 1 6 1.0 20 2.0 600 10 42 
(25) 

2SC466 TO-72 30 19 2 500 10 20' 1 6 1.0 20 2.0 600 10 42 
(25) 

2SC495 TO-126 70 50 5 l"A 30 40 240 50 2 0.8 1.1" 500 10 50 10 14 

2SC535 TO-92 30 20 4 500 10 35 200 1 6 1.2 450 1 5.5 5 42 
(74) 

2SC536 TO-92 40 30 5 l"A 35 60 960 1 6 04 
(74) 



~ JEIDA SERIES (Continued) 

VCES' 
VCEO VEBO 

ICES' HFE 
VCE(SATI 

VBE(SATI 
Cob IT toll NF Type Case VCBO ICBO @ VCB hIe IC VCE & VBE(ONI* @ IC IC Test Process 

No. Style (VI 
(VI (VI 

(nAI (VI 1 kHz· @ (mAl & (VI (VI 
(VI (mAl 

(pFI (MHzl @(mAI (nsl (dBI 
Condition No. 

Min 
Min Min 

Max Min Max 
Max 

Min Max 
Max Min Max Max Max 

2SC562 TO·72 40 30 4 lilA 10 26 4 10 0.22 220 500 4 45 
(281 

2SC563 TO-72 40 25 4 10llA 40 38 7 10 0.32 360 820 5 47 
(281 

2SC644 TO-92 30 25 5 lilA 40 90 700 2 5 5 6 04 
(741 . 

2SC682 TO-72 20 20 3 100 10 20 200 2 10 400 2 44 
(251 

2SC683 TO-72 20 20 3 100 10 20 200 2 10 0.6 400 2 4 4 44 
(251 

2SC684 TO-92 30 19 2 40 10 10 1.0 20 2 900 10 42 
(741 

2SC717 TO-92 30 19 2 500 10 40 1 6 1.0 20 2 600 10 43 
(741 

2SC733 TO-92 35 30 5 100 18 70 700 2 6 0.3 10 80 1 10 2 04 

-I>-
(741 

W 2SC735 TO-92 35 30 5 100 18 25 400 5 19 
(741 70 400 100 1 0.25 100 

2SC761 TO-72 30 20 3 25 2 10 450 950 2 41 
(25) 

2SC762 TO-72 30 20 3 22 2 10 450 770 2 41 
(25) 

2SC784 TO-92 40 30 4 500 18 25 140 1 6 0.9 6 5 42 
(74) 

2SC785 TO-92 40 30 .4 500 18 25 140 1 6 0.9 42 
(74) 

2SC828 TO-92 30 25 5 lilA 10 65 700 2 5 04 
(741 

2SC829 TO-92 30 20 5 lilA 10 40 500 1 . 10 1.6 23 
(74) 

2SC947 TO-72 25 20 3 10 2 10 0.3 400 1000 3 41 
(25) 

2SC1047 TO-92 30 20 3 40 500 1 6 1.0 450 1 42 
(74) 

2SC1117 TO-72 20 20 3 60 320 2 10 45 600 2 7 4 41 
(25) 

TEST CONDITIONS: 

(1) VAG = 1.4V, VCC = 12V, f = 200MHz. (2) IC = O.lmA, VCE = 6V, I = 1kHz. (3) IC = 2mA, VCE = 6V, I = lMHz. (4) IC = 2mA, VCC = 10V, I = 200MHz. (5) IC = lmA, VCE = 6V, f = 100MHz. 

(6) IC = 0.2mA, VCE = 5V, I = O.lkHz. (7) IC = lmA, VCE = 10V, f = 5MHz. 

-- --------- -
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JEIDA Series 

~ JEIDA SERIES (Continued) 

VCES' 
VCEO VEBO 

ICES' HFE 
VCE(SAT) 

VBE(SATI 
Cob fT toff NF 

Type Case VCBO ICBO @ VCB hfe @ IC & VCE & VBE(ONI' @ Ic IC Test Process 
(VI (VI (VI (pFI (MHzl @·(mAI (nsl (dB I 

No. Styl. (VI 
Min' -Min (nA) (VI 1 kHz* (mAl (VI 

Max 
(V) (mAl Condition No. 

Min Max Min Max Min Max 
Max Min Max Max Max 

2SC1205 TO-92 30 30 5 500 18 35 200 2 12 ·1.1 1 3.5 27 
(741 0.75' 2 

2SC1215· TO-92 30 20 3 100 10 25 2 10 0.72" 2 1.5 6SO 10 42 
(741 

2SC1306 TO-220 65 4 10llA 40 30 150 500 10 0.6 lA 30 200· 150 35 

2SC1335' TO-92 30 30 5 500 18 160 1200 2 12 0.5 10 3_5 6 2 04 
(741 0.75" 2 

2SC1342 TO-92 30 20 4 500 10 35 200 1 6 1.2 10 1.5 ISO 1 8.5 5 23 
(74) 

2SC1344 TO-92 30 30 5 500 18 160 1200 2 12 0.5 0.75' 2 3.5 8 2 04 
(74) 10 

2SC1359 TO-S2 30 20 5 100 10 50 220 I 10 1.5 150 1 4 7 23 

- (74) 

2SC.1678 TO-220 65 4 10llA 30 15 500" 5 1.0 500 45 100 100 35 
10 1.5A 5 

2SC1318' TO-92 60 50 5 100 20 40 500 10 0.6 1.5 500 200 50 62 
(74) 60. 340 15.0 10 

eS9011 TO-92 18 3 50 18 29 280 1 5 - 27 
(72) 

CSS012 TO-S2 25 3 64 202 5 1 1.0 250 60 
(721 

eS9013 TO-92 25 3 64 . 202 5 1. 1.0 250 OS 
(721 

eSS014 TO-S2 18 3 50 18 60 1000 1 5 0.5 1 04 
(72) 

CSS015 TO-92 18 3 50 18 60 1.000 1 5 0.5 1 71 
(721 

CS9016 TO-S2 20 3 50 18 29 146 1 5 3 1 10 44 
(721 

CS9018 TO-92 12 2 50 15 29 198 1 5 0.6 10 43 
(721. 

TEST CONDITIONS: 

(II VAG ~ 1.4V, VCC ~ 12V, f = 200MHz. (2) IC = O.lmA, VCE = 6V, f = 1kHz. (31 IC·= 2mA, VCE = 6V, f = lMHz. (4) IC = 2mA, VCC = 10V, f = 200M Hz. (5) IC = lmA, VCE = 6V, f = 100MHz. 

(6)lc = 0_2mA, VCE = 5V, f = 0: 1 kHz. (7) IC = lmA, VCE = 10V, f =·5MHz. 

--
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~NatiOnal 
. Semiconductor 

NA/NB TRANSISTOR SERIES SELECTION GUIDE 

GENERAL DESCRIPTION 
The NA series of transistors are complementary power series which provide minimum collector seturation voltages at low drive 
conditions and feature matched HFE. guaranteed VSE (on). VBE (set), VCE (sat), etc, for estimating circuit performance at 
limit conditions. They are ideal for use with the NB series in complementary audio power amplifier applications. In addition. 
the collector breakdown voltages range from 20 to 60 Volts, which allows great flexibility in other power applications, such 
as converterslinverters. 'servo amplifiers. etc. The NB series of transistors are complementary general·purpose devices w.hich 
cover a wide range .of applications from low·noise equalizer preamplifiers to 1.5 Amp class B drivers. This series provides low 
leakage, low VCE (sat). high HFE and three different types of collector breakdown voltages (35, 50 and 65 Volts) for multi· 
purpose usage and total flexibility . 

NA - APPLICATIONS NB - APPLICATIONS 

• 0.1 to 25 Watts fully complementarY • Low noise equalizer preamplifiers 
audio power amplifiers • Class A general purpose amplifiers 

• Converters/I nverters • Class B drivers 

• Power control circuits • Oscillators 

• Switching/linear regulators • Control/Switching circuits 

• High current switching circuits • Display /Ii ne drivers 

• Servo amplifiers • Servo ~mplifiers 

NA SERIES - - COMPLEMENTARY POWER TRANSISTORS 

device types and ratings 

PART II AVAILABLE VCE Imlx) IC Imax) 
NPN PNP PACKAGES VOLTS AMPS HFE OESCRIPTION 

NA01 NA02 TO-92 20 0.8 Matchad 0.8A complementary power transistors 
NA11 NA12 TO-92 20 1.0 Matchad 1 .OA complementary power transistors 
NA21 NA22 T0-92, T0-92 PLUS 20 1.5 Matched 1.5A complementary power transistors 

,. 

NA31 NA32 T0-92 PLUS, TO-202 30 2.0 Matched 2.0A complementary power transistors 
NA41 .NA42 TO-126, TO·220 30 2.5 Guaranteed min 2.SA complementary power transistors 
NA51 NA52 TO-126, TO-220 45 3.5. Guaranteed min 3.5A complementary power transistors 

NA61 NA62 TO-126, TO·220 45 4.5 Guaranteed min -4.5A complementary power transistors 
NA71 NA72 TO·126, TO-220 60 3.5 -Guaranteed min 3.5A complementary power transistors 

NB SERIES - - GENERAL PURPOSE COMPLEMENTARY TRANSISTORS 

device types and ratings 

PART II AVAILABLE VCE Imax) IC Imax) VCE Isad 
NPN PNP PACKAGES VOLTS AMPS max Ic/!b I,,!A) ·OESCRIPTION 

NB011 NB021 TO·92 35 0.03 0.3 10/0.5 30mA general purpose transistors 
NB012 ,NB022 TO-92 50 0.03 0.3 10/0.5 30mA general purpose transistors 

NB013 NB023 TO-92 35 0.03 0.3 10/0.5 30mA low noise transistors 
NB014 NB024 Tp-92 50 0.03 0.3 10/0.5 30mA·low noise transistors 

Nlflll NB121 TO-92 35 0.1 0.3 40/0.8 1 OOmA general purpose transistors 
NBl12 NB122 TO-92 50 0.1 0.3 40/0.B 1 OOmA general purpose transistors 
NBl13 NB123 TO-92 65 0.1 0.3 40/0.8 l00mA general purpose transistors 

NB211 NB221 TO·92. T0-92 PLUS 35 0.5 0.4 100/2 SOOmA medium current drivers 
NB212 NB222 T0-92. TO·92 PLUS 50 0.5 0.4 100/2 500mA medium current drivers 
NB213 NB223 T0-92, T0-92 PLUS 65 0.5 0.4 100/2 500mA medium currant drivers 

NB311 NB321 T0-92, T0-92 PLUS. TO·202 35 1.5 0.5 300110 1.5A complementary power drivers 
NB312 NBa22 i0-92. T0-92 PLUS. TO·202 50 1.5 0.5 300/10 1.5A complementary power drivers 
NB313 NB323 T0-92. TO·92 PLUS. TO-202 65 1.5, 0.5 300/10 1.5A c~plement.ry power drivers 

5·2 



COMPLEMENTARY AUDIO AMPLIFIER CROSS REFERENCE CHARTS 

AUDIO OUTPUT POWER - - Battery operated "OTL" amplifiers 
-

i II) OUTPUT POWER @10%THD RECOMMENDED RECOMMENDED 
OPERATING CONDITIONS minimum typical OUTPUT DEVICES DRIVER DeVICES 

6 Volts/Sn single-bootstrapping 380mW NA01/NA02 NSlll/NS121 
6 Volts/SHsingle·bootstrapping 380mW 4BOmW NA11/NA12 NB111/NB121 
6 Volts/4S"l single-bootslrapping 6BOmW S50mW NA21/ NA22 NBll1/NB121 

6 Volts/4ndoublc·bootstrapping 920mW 1.0W NA21/ NA22 NB111/NB121 
9 Volts/8n .ingle·boototrapping 800mW 1.0W NA21/ NA22 N8111 / NS121 
9 Volts/4n.ingle·bootstrapping 1.4W 1.SW NA21/ NA22 NBI 11/ NB121 

9 Volts/4n double·bootstrapping 1.9W 2.2W NA21/NA22 NS111/NS121 
14 Volts/Bnsinyle·bootstrapping 2.0W 2.3W NA21/NA22 Nllll1/ NS121 
14 Volts/4n .ingle·bootstrapping 3.SW 4.2W NA31/ NA32 NS211 / NB221 

AUDIO OUTPUT POWER - - AC operated "OTL" amplifiers 

OUTPUT POWER (min) LOAD (2) REaUI RED SUPPLY RECOMMENDED RECOMMENDED 
@lO%THD IMPEDENCE VOLTAGE (min) OUTPUT DEVICES DRIVER DEViCES 

3 Watt. Sn 15 NA31/NA32 NB211 / NB221 
4W.tts Sn 17 NA31/ NA32 NB211 / NB221 
6W"tt. Sn 20 NA41/NA42 NB211 / NB221 

BWatt. an 23 NA51/NA52 NB212 / NB222 
12 Watts an 27 NA51/ NA52 NB312/ NB322 
15 Watts an 32 NA711 NAn NB3121 NB322 

IS Watts an 35 NA71/NAn NB313 I NB323 
24 Watts an 40 NA71/NA72 NB313 I NB323 

3 Watts 40 11 NA31/NA32 NS211 I NB221 
4 Watt. 4n 13 NA31 I NA32 NB211 / NB221 
6 Watt. 40 16 NA41/ NA42 NB211 / NB221 

SWatts 451 IS NA51 I NA52 NB211 / NB221 
12 Watts 40 20 NA51/NA52 NB311 / NB321 
15 Watts 451 23 NA61/NA62 NB3121 NB322 

laWatt. 451 26 NA61 I NA62 NB312/ NB322 
24 Watt. 451 30 NA61/NA62 NB3121 NB322 

NOTES: (1) Minimum Qutput Power levels shown are obtained by considering transistor parameter variations only f and do nat include 
external component value tolerances . 

. (2) Voltage drops across emitter ballast re.istOrs of the output devices arc not included as part of the minimum required supply 
voltage.; IfOllage. specified are de and under full load condition. 

PACKAGE OUTLINES 

TO·92 TO.92 PLUS™ TO·202 TO·126 TO·220 
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~National 
~ Semiconductor 

NA01 (NPN) 
NA02(PNP) 

800mA complementary power transistors 

features []] package and lead coding 

• 20 Volt/BOO mA Amp rating 

• Low VCE (sat) and VBE (sat) characteristics at 

Ic = 500 mA,lB = 50 mA 

• Guaranteed VBE (on) characteristics at low 

current for stable biasing 

• Matched HFE groupings for complementary applications' 

• "Epoxy B" packaging concept for excellent reliability 

applications 

• 0.2 to 1 Watt audio power amplifiers 

• Medium power switching circuits 

• Converter/Inverter circuits 

• Circuits for toys 

I]J maximum ratings 

PARAMETER SYMBOL 

Collector· Emitter Voltage VeEo 
Collector· Base Voltage VeB 
Emitter·Base Voltage VEB 
Collector Current (continuous) Ie (max) 

Power Dissipation (T A = 25°C) Po 
TO·92 

Power Dissipation (Tc = 25°C) Po 
TO·92 

Thermal Resistance 

TO·92 9JA 

9Je 
Temperature, Junction and Storage Tj, Tstg 

,0 ordering information 

PACKAGE CODE LEAD 
TO·92 1 2 

E E B 
F E e 
H e B 

RATING 

20 

25 

5.0 

BOO 

O.I! 

1.0 

208 

125 

-55 to + 150 

r--------- POLARITY 
"1"for NPN 

"2"for PNP 

1.-------- PACKAGE/LEAD CODE 

T refer to OJ 
NAOXXX 

t~ ______ HFE GROUPING 

refer to I]] 

5-4 
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B 
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UNIT 

Voe 

Voe 

Voe 
mA 

W 

W 

°CIW 

°CIW 
°c 
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~ electrical characteristics Tc ; 25°C 

SYMBOL PARAMETER CONDITIONS MIN TYP MAX 

RVCEO Collector-Emitter Ic; 1 rnA 20 
Sustaining Voltage 

Bllcso Collector-Base Ic; 100llA 25 
Breakdown Voltage 

BVESO Emitter-Base IE; 10llA 5 
Breakdown Voltage 

ICEO Collector-Emitter VCE ; 15V 100 
Leakage Current 

Icso Collector-Base Vcs; 20V 1 
Leakage Current 

VSE (on) Base-Emitter Voltage IC; lOrnA, VCE; 3V 630 680 730 

VSE (sat) Base-Emitter Ic ;400mA,ls; lOrnA 0.9 1.0 
Saturation Voltage 

VCE (sat) Collector-Emitter Ic ;400mA,ls; lOrnA 0.3 0.5 
Saturation Voltage 

Cob Collector Output Capacitance Vcs; 10V,f; 1 MHz 
NPN types 4.5 
PNP types 7.0 

ft Current Gain Bandwidth Ic; 100 rnA, VCE ; 3V 50 200 
Product 

[]J HFE groupings 

GROUPING PARAMETER CONDITIONS MIN TYP MAX 

G DC Current Gain Ic; 100 rnA, VCE ; 3V 68 85 110 
H DC Current Gain Ic; 100 rnA, VeE'; 3V 100 127 160 
I DC Current Gain Ie; 100 rnA, VeE; 3V 140 180 240 
J DC Current Gain Ic; 100 rnA, VCE ; 3V 200 260 350 
X DC Current Gain Ic; 100 rnA, VCE ; 3V 30 58 110 
Y DC Current Gain Ie; 100 rnA, VCE; 3V 100 190 350 

[1] physical dimensions W max power dissipation 
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UNIT 

V 

V 

V 

IlA 

IlA 

mV 

V 

V 

pF 
pF 

MHz 

RATIO 

1:1.6 
1 :1.6 
1:1.6 
1:1.6 
1:3.5 
1:3.5 
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~ [!] typical performance characteristics -N o 
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~ typical applications 
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01 NBlllEH/J 03 NA01EG/J 
02 NROOIE 04 NA01EG/J 

Figure A. 3S0mW 6V/Sil OTL Amplifier 

INPUT 

o-j 

Vee· 6V 

t1 Rl \l8!! 

Vee < 9V 

Q1 NBlll EH/J 02 NAOI EG/J 03 NAOI EG/J 

TOUCH 
OFF 

TOUCH 
ON 

Figure C. 1.2W Audio Amplifier 

, 01 NB021EY 
02 NB021EY 

03 NB021EY 
04 NA01EX 

Vee:: 6V 

6V 
LAMP 

Figure E. Touch-onlTouch-off Electronic Switch 
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Vee < 12V 

IN~ 1:::.,.-+--111-...., 
aRl 

2000P 

5"' 

Q1 NBlllEH/J 
02 NROOIE 

03 NA01EG/J 
04 NA01EG/J 

Figure B. 650mW 12V/2Sil OTL Amplifier 

TOROID 
TRANSFORMER 

O-..,.....---<I~ .... 

01 NA01EX 02 NBll1EY 

Figure D. Typical Converter Circuit 
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Figure F. 40KHz Ultrasonic Transmitter 
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~National 
~ Semiconductor 

NA 11 (NPt") 1 Amp complementary power transistors 
NA12(PNP) 

features [i] package and lead coding 

• 20 Volt/l Amp rating 

• Low Ve'E (sat) and V 8 E (sat) characteristics at 

Ic = 400 mA, 18 = 10mA 

• GuaranteedV8E (on) characteristics at low 

current for stable biasing 

• Matched HFE groupings for complementary ilPlllications 

• "Epoxy B" packaging concept for excellent reliability 

TO·92 

applications PACKAGE CODE LEAD 

• 0.2 to 1 Watt audio power amplifiers 

• Medium power switching circuits 

• Converter/Inverter circuits 

• Circuits for toys 

o maximum ratings 

PARAMETER SYMBOL 

Coliector·Emitter Voltage VCEO 
Coliector·Base Voltage VC8 
Emitter·Base Voltage VE8 
Collector Current (continuous) Ie (max) 

Power Dissipation (T A = 25°C) Po 
TO·92 

Power Dissipation (T e = 25°C) Po 

TO·92 

Thermal Resistance 

TO·92 8JA 

8JC 
Temperature, Junction and Storage Tj, Tstg 

@] ordering information 

TO·92 1 2 

E E 8 
F E C 
H e 8 

RATING 

20 

25 

.5.0 

1.0 

0.6 

1.0 

208 

125 

-55 to + 150· 

"1" for NPN 

"2"for PNP I r --------- POLARITY 

1..-------- PACKAGE/LEAD CODE 
, refer to OJ 

NA1XXX 
t'-____________ HFE GROUPING 

refer to [ID 
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II] electrical cha racteristics. Tc = 25°C 

SYMBOL PARAMETER CONDITIONS MIN TVP MAX 

BVCEO Collector-Emitter Ic = 1 rnA 20 
Sustaining Voltage 

BVCBO Collector-Base Ic = 100~A 25 
Breakdown Voltage 

BVEBO Emitter-Base IE = 10~A 5 
Breakdown Voltage 

ICEO Co.llector-Emitter VCE = 15V 100 
Leakage Current 

ICBO Collector-Base VCB = 20V 1 
Leakage Current 

VBE (on) Base-Emitter Voltage Ic = 10 rnA, VCE = 3V 630 680 730 

VB E (sat) Base-Emitter Ic = 500 rnA, IB = 50 rnA 0.95 1.5 
Saturation Voltage 

VCE (sat) Collector-Emitter Ic = 500 rnA, IB = 50 rnA 0.2 0.5 
Saturation Voltage 

Cob Collector Output Capacitance VCB = 10V, f = 1 MHz 
NPN types 4.5 
PNP types 7.0 

ft Current Gain Bandwidth Ic = 100 rnA, VCE = 3V 50 200 
Product 

l]J HFE groupings 

GROUPING PARAMETER CONDITIONS MIN TVP MAX 

G DC Current Gain Ic = 100 rnA, VCE = 3V 68 B5 110 
H DC Current Gain Ic = 100 rnA, VCE = 3V 100 127 160 
I DC Current Gain Ic = 100 rnA, VCE = 3V 140 180 240 
J DC Current Gain Ic = 100mA, VCE = 3V 200 260 350 
X DC Currer.t Gain Ic = 100 rnA. VCE = 3V 30 58 110 
V DC Current Gain Ic = 100 rnA, VCE = 3V 100 190 350 

[I] physical dimensions (1] max power dissipation 
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V 

V 

V 

~A 

~A 

mV 

V 

V 

pF 
pF 
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[!] typical performance characteristics 
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~ typical applications 
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Figure A. 3BOmW 6V IBn OTL Amplifier 
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~National 
~ Semiconductor 

NA21 (NPN) 
( ) 1.SAmp complementary power transistors 

NA22 PNP 

features [[J package and lead coding 
• 20 Volt/1.5 Amp rating 
• 1.2 Watts practical power dissipation (TO·92 PLUS TM) TO·92 TO·92 PLUS ™ 
• Low VCE (sat) and VBE (sat) characteristics at 

Ic =700mA,IB = 14mA 
• Guaranteed VB E (on) characteristics at small 

current for stable biasing 
• Matched HFE groupings for complementary applications 

• "Epoxy B" packaging concept for excellent reliability / 
3 2 1 

applications 

• 0.5 - 2 Watt audio power amplifiers 

• Medium power switching circuits 

• Converter/Inverter circuits 

• Toy circuits 
I 

~ maximum ratings 

PARAMETER 

Coliector·Emitter Voltage 
Coliector·Base Voltage 

Emitter·Base Voltage 
Collector Current (continuous) 
Power Dissipation (T A = 25°C) 

TO·92 
TO·92 PLUS 

Power Dissipation (Tc = 25°C), 

TO·92 
TO·92 PLUS 

Thermal Resistance 

TO·92 
TO·92 PLUS 

Temperature, Junction and Storage 

[!] ordering information 

SYMBOL 

VCE 
VCB 
VEB 

Ic (max) 

Po 

Po 

8JA /8JC 
8JA /8JC 

Tj, Tstg 

PACKAGE CODE 
TO·92 

TO·92 PLUS 

E X 
F Y 

Z 
H 

RATING 

20 
25 

5.0 
1.5 

0.6 
0.75 

1.0 
2.5 

208/125 
' 167/50 

-55 to + 150 

"1"'for NPN 

jr---------- POLARITY "2" for PNP 

.r--------PACKAGE/LEAD CODE 

N A 2 X X X ' refer to OJ 

t .... ------HFE GROUPING 

refer to []] 

5·12 

LEAD 

1 2 

E B 
E C 
B C 
C B 

UNIT 

VOC 
Voc 
Voc 

A 

W 
W 

W 
W 

°CIW 
°CIW 
°c 

3 

C 
B 
E 
E 



o electrical characteristics TC = 25°C 

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 

BVCEO Collector-Emitter Ic = 1 rnA 20 V 
Sustaining Voltage 

BVCBO Collector-Base Ic = 100~A 25 V 
Breakdown Voltage 

BVEBO Emitter-Base IE = 10~A 5 V 
Breakdown Voltage 

ICED Collector-Emitter VCE = 15V 100 ~A 
Leakage Current 

Icao Collector-Base VCB = 20V 1 ~A 
Leakage Current 

Vae (onl Base-Emitter Voltage Ic = 10 rnA, VCE = 3V 630 680 730 mV 

VBe (sat) Base-Emitter IC = 700 rnA, IB = 14 rnA 0_9 1.0 V 
Saturation Voltage 

VCE (sad Collector-Emitter Ic =700 rnA, IB = 14mA 
Saturation Voltage 

NPN types 
PNP types 

Cob Collector Output Capacitance VCB = 10V, f = 1 MHz 
NPN types 
PNP types 

ft Current Gain Bandwidth 
Product 

W HFE groupings 

GROUPING 

G 
H 
I 
J 
X 
Y 

PARAMETER 

DC Current Gain 
DC Current Gain 
DC Current Gain 
DC Current Gain 
DC Current Gain 
DC Current Gain 

Ie = 100 rnA, VeE = 3V 

CONDITIONS 

Ie = 100 rnA, VeE = 3V 
Ie = 100 rnA, VeE = 3V 
Ie = 100 rnA, VeE = 3V 
Ie = 100 rnA, VeE = 3V 
Ie = 100 rnA, VeE = 3V 
Ie ='100 rnA, VeE = 3V 

50 

MIN 

68 
100 
140 
200 
30 
100 

0.35 0.5 V 
0.65 1 V 

0.45 pF 
0.7 pF 

200 MHz 

TYP MAX RATIO 

85 110 1: 1.6 
127 160 1 :1.6 
180 240 1 :1.6 
260 350 1 :1.6 
58 110 1:3.5 
190 350 1:3.5 

[!] physical dimensions [2] heatsink information 
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[!] typical performance characteristics 
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[!] typical applications 

I. 

Ql NBOllEY OJ NR001E Q5 NA22EG/J 
Q2 NBlll EH/J Q4 NA21EG/J 

Figure A. 700mW 6V /411 OTL Amplifier 

UK 

Ql NBOllEY OJ NR001E Q5 NA21EG/J 
Q2 NBOllEY Q4 NBlllEYas NA22EG/J 

Figure C. 2W 9V /411 OTL Amplifier 

Vee 
TOROIO 

TRANSFORMER 0-_-..... --.. 

Ql NA2l EX Q2 NBlll EY 

Figure E. Typical Convertor Circuit 
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I. Vee· IV 

Q1 NBOllEY OJ NR001E Q5 NA21EG/J 
Q2 NBOllEY Q4 NBlllEY Q6 NA22EG/J 

Figure B. 950mW 6V /411 OTL Amplifier 

3.ll( 

Ql NBOllEY OJ NR001E Q5 NA22EG/J 
Q2 NBlll EH/J Q4 NA2l EG/J 

VCC·,4V 

Figure D. 2.2W 14VIB11 OTL Amplifier 

Ql NBlllE Q2 NA21YG/J OJ NA21YG/J 

Figure F. 2W Audio Amplifier 
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~National 
~ Semiconductor 

NA31 (NPN) 2 Amp complementary power transistors 
NA32 (PNP) 

features CD 'packages and lead coding 

• 30 Volt/2 Amp rating 

• 1.2 Watts practical power dissipation (TO·92 PLUS TM) 

• 1.75 Watts free air power dissipation (TO·202) 

• Low VCE(sat) and VBE(satl characteristics ,at 

Ic ~ 1.2A, IB ~ 30 mA 

• Matched HFE groupings for complementary applications 

• "Epoxy B" packaging concept for excellent reliability 

applications 

• 4-Watt audio power amplifiers 

TO-92 PLUS ™ , TO-202 

,. Medium power switching circuits PACKAGE CODE LEAD 

• Converter/Inverter circuits 
TO-92 PLUS TO-202 1 2 3 

• TV receivers 
X K E B' C 
Y L E C 

IJ) maximum ,ratings 
Z M B C 

PARAMETER SYMBOL RATING' 

Collector-Emitter Voitage VCEO 30 
Collector-Base Voltage VCB 35 
Emitter-Base Voltage VEB 5.0 
Collector Current (continuousl Ic (max) 2.0 
Power Dissipation (T A ~ 25°C) Po 

TO-92 PLUS 0.75 
TO-202 1.75 

Power Dissipation (Tc ~ 25°C) Po 
TO-92 PLUS 

': 
2.5 

TO-202 10 
Thermal Resistance 

TO-92 PLUS 6JAI (j'JC 167/50 
TO·202 OJA/6JC 72/12.5 

Temperature, Junction and Storage Tj, Tstg -55 to + 150 

00 ordering information, 

"1" for NPN 
r-------------POLARITY "2" for PNP 

1 tr----------PACKAGE/LEAD CODE 

N A 3 X X X refer to OJ 
+'-________ HFE GROUPING 

refer to [[I 
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@ electrical characteristics 

SYMBOL PARAMETER 

BVCEO Collector-Emitter 
Sustaining Voltage 

BVCBO Collector-Base 
Breakdown Voltage 

BVEBO Emitter-Base 
Breakdown Voltage 

ICEO Collector-Emitter 
Leakage Current 

Icso Collector-Base 
Leakage Current 

VSE(onl Base-Emitter Voltage 

VSE(satl Base-Emitter 
Saturation Voltage 

VCE(satl Collector-Emitter 
Saturation Voltage 

VSE(satl Base-Emitter 
Saturation Voltage 

VCE(sati Collector-Emitter 
Saturation Voltage 

Cob Collector Output Capcitance 
NPN types 
PNP types 

ft Current Gain Bandwidth 
Product 

rID HFE groupings 

GROUPING 

G 
H 
I 
J 
X 
V 

PARAMETER 

DC Current Gain 
DC Current Gain 
DC Current Gain 
DC Current Gain 
DC Current Gain 
DC Current Gain 

lID physical dimensions 

T0-202 

T0-92 PLUS 

..... • y. 

l ,01.,yp 

'.'~:Aj~ I .••• 
- .13' ,.-,-

:8::- :g~: 

CONDITIONS MIN TVP MAX RATIO 

Ic = 300 mA, VCE = 5V 6B 85 110 1 :1.6 
Ic = 300 mA, VCE = 5V 100 127 160 1 :1.6 
Ic = 300 mA, VCE = 5V 140 180 240 1 :1.6 
Ic = 300 mA, VCE = 5V 200 260 350 1 :1.6 
Ic = 300 rnA, VCE = 5V 30 58 110 1:3.5 
Ic = 300 rnA, VCE = 5V 100 190 350 1:3.5 

o heatsink information 

• TO-92 PLUS package 
with heatsink shown on 
right -permits 1.6 Watts 
power dissipation and 
combined Thermal Re­
sistance 8JA = 7a·CIW. 
If used without heat­
sink and PCB land area 
at collector lead> 1 sq. 
inch, Po = 1.2W. 

• TO-202 package with 
heatsink shown on right 
permits 3 Watts Po and 
8JA = 42·CIW. 
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lID typical applications 

120K 

Figure A. 4 Wattl 8 Ohm OTL Ampli~ier 
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Figure B. 4 Wattl 4 Ohm OTL Amplifer 
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47K 

+6V 

VCC·lI·~ 

YCC-14Y 

+ l000~F 
~'5V 
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Figure C. Relay Driver . Figure D. Cassette Bias Oscillator 
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~NaHonal 
~ Semiconductor 

NA41 (NPN) 
( ) 2.5 Amp complementary power transistors 

NA42 PNP 

features OJ packages and lead coding 

• 30 Volt/2.5 Amp rating TO-126 TO-220 
• Available in TO·126, and TO·220 packages 
• Low V C E (sat) and V 8 E (sat) characteristics at 

Ic = 1.6 A, 18 = 40 mA 
• Matched HFE groupings for complementary 

applications 
• "Epoxy B" packaging concept for excellent reliability 

applications 

• 4 to 7 Watt, 4 or B Ohm audio power amplifiers 

• High current switching circuits 

• Converterllnverter circuits 

• TV receivers 

[3J maximum ratings 

PARAMETER SYMBOL 

Collector·Emitter Voltage VCE 
Collector·Base Voltage VC8 
Emitter·Base Voltage VE8 
Collector Current (continuous) , Ic (max) 
Power Dissipation (T A = 25°C) Po 

TO·126 
TO·220 

Power Dissipation (Tc = 25°C) Po 
TO·126 
TO·220 

Thermal Resistance 
TO·126 OJA/OJC 
TO·220 OJA/OJC 

Temperature, Junction and Storage Tj, Tstg 

o ordering information 

PACKAGE CODE 

TO 126 I TO 220 

u I w 

RATING 

30 
35 
4 

2.5 

1.7 
1.8 

25 
25 

p.515 
69.4/5 

-55 to + 150 

"1" for NPN 

j
r---------------------PQLARITY "2" for PNP 

Ir--~-------------PACKAGE/LEAD CODE 

~ refer to [j] 

NA4XXX 
tl..----------HFE GROUPING 

refer to [[] 
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Voc 
VOC 
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~ electrical characteristics TC=25°C 

-
SYMBOL PARAMETER CONDllr10NS MIN TYP MAX UNIT 

BVCER Coliector·Emitter Ic = 10 rnA, B = lK 30 V 
Sustaining Voltage 

BVCBO Coliector·Base Ic = 100/lA 35 V 
Breakdown Voltage 

BVEBO E:mitter·Base IE = 100/lA 4 V 
Breakdown Voltage 

ICER Coliector·Emitter VCE = 20V, li1 = lK 500 /lA 
Leakage Current 

ICBO Collector· Base VCB = 25V 200 /lA 
Leakage Current 

VBE (on) Elase·Emitter Voltage Ic = 10 rnA, 'VCE = lOV 510 &90 670 mV 

VBE (sat) Base·Emitter Ic = 1.6A, IB = 40 rnA 1.2 V 
Saturation Voltage 

VBE (sat) Base·Emitter Ic = 1.6A, 18 = 160 rnA 1.4 V 
Saturation Voltage 

VCE (sat) C.ollector·Emitter Ic = 1.6A, Is. = 40 rnA 1.2 V 
s.aturation Voltage 

VCE (sat) Collector· Emitter Ic = 1.6A, IB = 160 rnA 0.6 V 
Saturation Voltage 

Cob Collector Output Capacitance VCB = 10V,!' = 1 MHz 
NPN types 
PNP types 

~ HFE groupings 

GROUPING PARAMETER 

G DC Current Gain 
H DC Current Gain 
I DC Current Gain 
X DC Current Gain 
Y I DC Current Gain 

[!] physica~ dimensions 

TO·126 

35 pF 
65 pF 

-
CONDITIONS MIN TYP MAX RATIO 

Ic = 300 rnA, VCE = '10V 68 85 110 1 :1.6 
Ic = 300 rnA, VCE = 10V 100 127 160 1 :1.6 
Ic = 300 rnA, VCE = 10V 140 180 240 1:1.6 
Ic = 300 rnA, VCE = 10V 30 58 110 1:3.5 
Ic = 300 rnA, VCE = 10V 100 190 350 1:3.5 

-

[ZJ heats ink information 

TO·220 

5·21 

1.25 

The TO·126 and TO·220 packages used 
with heatsink shown below permits about 
8.7 Watts Power Dissipation and IICA = 
9.4°C/W. 

0.05 inch aluminium sheet 

_1 

Mount .transistor 
under heatsink 
and apply ther· 
mally conductive 
compound bet· 
ween contact 

. surfaces. 
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~ typical applications 
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Figure A. 6 Watt, 8 Ohm OTL Amplifier 
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~National 
~ Semiconductor 

NA51 (NPN) 
NA52 (PNP) 3.5 Amp complementary power transistors 

0. 
Z features [I] packages and lead coding 
~ • 45 Volt/3.5 Amp rating 
It) • Available in TO:126 and :,"0-220 packages 

<C • Low VCE (sat) and VeE (sat) characteristics at 
Z Ic = 2A,Ie = 80 mA 

• Guaranteed V~E (sat) and Vee (sat) at 
Ic = 3A, Ie = 160 mA for improved short­
circuit protection design in audio amplifier 

• "Epoxy B" packaging concept for excellent reliability 

applications 

• 6 to 14 Watt, 4 or B Ohm audio power amplifier 

• High current switching circuits 
• Converter/Inverter circuits 

• TV receivers 

o maximum ratings 

PARAMETER SYMBOL 

Coliector·Emitter Voltage VCE 
Collector-Base Voltage Vce 
Emitter-Base Voltage Vee 
Collector Current (continuous) Ic (max) 
Power Dissipation (T A = 25°C) Po 

TO-126 
TO·220 

Power Dissipation (Tc = 25°C) Po 
TO·126 
TO·220 

Thermal Resistance 
TO·126 8J A/8 Jc 
TO-220 . 8J A/8JC 

Temperature, Junction and Storage Tj, Tstg 

rn ordering information 

! 
NA5XX 

TO-126 TO-220 

PACKAGE CODE 

TO 126 I TO 220 

u I W 

RATING 

45 
50 
4 

3.5 

1.B 
2.0 

30 
30 

69.4/4.17 
62.5/4.17 

-55to+ 150 

"1" for NPN 
POLARITY "2" for PNP , 

UNIT 

Voc 
VOC 
Voc 

A 

W 
W 

W 
W 

°C/W 
°C/W 
°c 

tL. ___________ PACKAGE/LEAD CODE 

refer to !IJ 
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@] e lectrica I cha racteristics TC = 25°C 

SYMBOL PARAMETER 

BVCER Collector-Emitter 
Sustaining Voltage 

BVCBO Collector-Base 
Breakdown Voltage 

BVEBO Emitter-Base 
Breakdown Voltage 

ICER Collector-Emitter 
Leakage Current 

ICBO Collector-Base 
Leakage Current 

VBE (on) Base-Emitter Voltage 

VBE (sat) Base-Emitter 
Saturation Voltage 

VBE (sat) Base-Emitter 
Saturation Voltage 

VCE (sat) Collector-Emitter 
Saturation Voltage 

VCE (sat) Collector-Emitter 
Saturation Voltage 

HFEl DC Current Gain 

Cob Collector Output Capacitance 
NPN types 
PNP types 

[[] physical dimensions 

...-! 1_ DUO 
u~~.., I.130 :r TVP 

.... r- :h .!25-i7 
t 04lS 

! t-
0.01S 06050 
o Dt~ ol!l!! 

1_ 
g:i~~oaza DlnJ~ 

lOll D.DZ& Don Dan 
0011- 1- UIID!i 

/·-.:.:011 
'''' TO-126 

-I 
TO·220 

CONDITIONS MIN TYP MAX 

Ic = 10 mA, R = lK 45 

Ic = l00pA 50 

IE = l00pA 4 

VCE = 35V, R = lK 1 

VCB = 40V 0.5 

Ic = 15 mA, VCE = 10V 520 600 680 

Ic = 2A,IB = 80 mA 1.3 

Ic = 3A,IB = 160mA 1.6 

Ic = 2A, IB = 80 mA 1.5 

Ic = 3A, IB = 160 mA 5 

Ic = 500 mA, VCE = 10V 30 100 

VCB = 10V,f= 1 MHz 
35 
65 

[!] heatsink information 

5-25 

The TO-126 and TO-220 packages 
used with heatsink shown below 
permits about 9.2 Watts power 
dissipation and DCA = 9.4°CIW. 

0.05 inch aluminium sheet 

MDunt· transistor under heatsink and 
apply thermally conductive compound 
between contact surfaces_ 

UNIT 

V 

V 

V 

mA 

mA 
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V 

V 
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ratio 

pF 
pF 
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o typical applications 
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~National 
~ Semiconductor 

NA61 (NPN) , 
( NP) 4.5 Amp complementarv power transistors 

NA62 P 

Il. 
Z 

features [[] packages and lead coding 

- • 45 Volt/4.5 Amp rating 

«i • Available in TO·126 and TO·220 packages 
<C • Low V C E (sat) and VB E (sat) characteristics at 

Z Ic = 3A,IB = 150mA 
• Guaranteed VCE (sat) and VBE (sat) at 

Ic = 4.5A,IB = 300 mA for improved short­
circuit protection design in audio amplifiers 

• "Epoxy B" packaging concept for excellent reliability 

app I ications 

• 10 to 25 Watt, 4 Ohm audio power amplifiers 

• High current switching circuits 

• Converter/Inverter circuits 

• TV receivers o maxim'um ratings 

PARAMETER 

Collector·Emitter Voltage 
Collector-Base Voltage 
Emitter-Base Voltage 
Collector Current (continuous) 
Power Dissipation (T A = 25°C) 

TO-126 
TO-220 

Power Dissipation (Tc = 25°C) 
TO-126 
TO-220 

Therma.l Resistance 
TO-126 
TO-220 

Temperature, Junction and Storage 

rn ordering information 

SYMBoL 

VCE 
VCB 
VEB 

Ic (max) 

Po 

Po 

°JA/OJC 
OjA/8JC 
Tj, Tstg 

TO-126 

BeE BeE 

PACKAGE CODE 

TO 126 I TO 220 

U I W 

RATING 

45 
50 
4 

4.5 

1.8 
2_0 

40 
40 

69.4/3_125 
62_5/3.125 

-55 to + 150 

~r------- ---POLARITY 
"1" for NPN 

"2"for PNP 

NA6XX 
tL-___________ ------PACKAGE/LEAD CODE 

refer to [I] 
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UNIT 

VOC 
VOC 
VOC 

A 

W 
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W 
W 

°c/w 
°c/W 
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[!] electrical characteristics TC = 25'C 

SYMBOL PARAMETER 

BVCER Collector-Emitter 
Sustaining Voltage 

BVcao Collector-Base 
Breakdown Voltage 

BVEao Emitter-Base 
Breakdown Voltage 

ICER Collector-Emitter 
Leakage Current 

Icao Coliector:Base 
Leakage Current 

VaE (on) Base-Emitter Voltage 

VaE (sat) Base-Emitter 
Saturation Voltage 

VaE (sat) Base-Emitter 
Saturation Voltage 

VCE (sat) Collector-Emitter 
Saturation Voltage 

VCE (sad Collector-Emitter 
Saturation Voltage 

HFE, DC Current Gain 

Cob Collector Output Capacitance 
NPN types 
PNP types 

~ physical dimensions 

01454 1-/":a: rTYP 
.. Si~ r- /1 , 

0~:nmt,ll ':"-i7 ,-=-r¥ DillS 

12 l ...l.. .L... 

---,1 
ODIS 0605 

"IS 'l" 
aaz5~,~ 

0035 iJl_uzo OD1S":t--
0011-1 t OOZ6 0095 aon 
,DOIJ ~ UDl05 

1::3-
... ;11 
DOSS TO-126 

CONDITIONS MIN TYP MAX 

IC = 10 mA, R = lK 45 

IC = 100J,IA 50 

4 

VCE=35V,R=lK 2 

Vca =40V 

IC = 20 mA, VCE = 10V 

Ic = 3A, la = 150 mA 

520 600 680 

1.5 

IC = 4.5A, la = 300 mA 2 

IC = 3A,Ia = 150mA 2 

IC = 4.5A, la = 300 mA 5 

IC = 500 mA, VCE = 10V 

Vca=10V,f=lMHz· 

30 100 

40 
70 

~ heatsink information 

5-29 

The TO-126 and TO-220 packages 
used with heatsink shown below 
permits about 10 Watts power 
dissipation and 8CA = 9.4'C/W. 

. 1_1- 1-. 
-, ~~' 
l~~~ 

0.05 inch aluminium <heet 

MDunt transistor under heatsink and 
apply thermally conductive compound 
between contact surfaces. 
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[1] typical performance characteristics 
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o typical applications 
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~National ' 
~ Semiconductor 

NA71 (NPN) 
NA72 (PNP) 3.5 Amp complementary power transistors 

features 

• 60 Volt/3.5 Amp rating 
• Available ilJ TQ-126 and TO-220 packages 

• Low V C E lsatl and Va E Isatl characteristics at 
IC = 2 A. la = 100mA 

• Guaranteed VCE lsatl and VaE lsat) at 
Ic = 3A. la = 200mA for improved short 
circuited protection design in audio amplifiers 

• "Epoxy B" packaging concept for excellent reliability 

applications 

• 10-25 Watt 8 Ohm audio power amplifiers 

• High current switching circuits 
• Converter/Inverter circuits 

• TV receivers 

[]] maximum ratings 

PARAMETER 

Collector-Emitter Voltage 
Collector-Base Voltage 
Emitter-Base Voltage 
Collector Current Icontinuous) 
Power Dissipation ITA = 25°C) 

TQ-126 
TO-220 

Power Dissipation IT C = 25°C) 
TQ-126 
TQ-220 

Thermal Resistance 
TD-126 

TQ-220 
Temperature. Junction and Storage 

, @] ordering information 

[!] packages and lead coding 

SYMBOL 

VCE 
Vca 
VEa 
Ic Imax) 

Po 

Po 

(J JA/6JC 

(JJA/(JJC 
Tj. Tstg 

TO-126 TO-220 

.I ~ .. 

PACKAGE CODE 

TO 126 I TO 220 

u I W 

RATING 

60 
65 
4 

,3.5 

U 
2.0 

40 
40, 

69.4/3.125 
62.5/3.125 

-55 to + 150 

UNIT 

VOC 
VOC 
Voc 

A 

W 
W 

W 
W 

°CIW 
°CIW 
°c 

"1" for NPN 
r-----------------------:--POLARITV "2" for PNP 

!Ir-----------PACKAGE/LEAD CODE 
, refer to m 

NA7XX 

5·32 



[!] electrical characteristics Tc = 2S·C 

SYMBOL PARAMETER 

BVCER Collector-Emitter 
Sustaining Voltage 

BVCSO Collector-Base 
Breakdown Voltage 

BVESO Emitter-Base 
Breakdown Voltage 

ICER Collector-Emitter 
Leakage Current 

Icso Collector-Base 
Leakage Current 

VSE (on) Base-Emitter Voltage 

VSE (sat) Base -Emitter 
Saturation Voltage 

VSE(sat) Base-Emitter 
Saturation Voltage 

VCE(sat) Collector-Emitter 
Saturation Voltage 

VCE (sat! Collector-Emitter 
Saturation' Voltage 

HFE1 DC Current Gain 

Cob Collector Quput Capacitance 
NPN types 
PNP types 

W physical dimensions 

..-1 J-"" O.l~~.., r-I/ I.IJD l-TV' 

.... (!) • .t .. It'-17 . un 

~ t-
uas a.1II 

I.ft. 'L . 
UUrtt..... • ... JI-

o ... t..! I lUI D.O.I UII ... " ..... JJ:ll. 
E:3=f 
. U::JI TO·126 

TO-220 

CONDITIONS MIN TVP MAX 

Ic = 10 mA, R = lK 60 

IC = loo~A 65 

IE = lOO~A 4 

VCE = 50V, R = lK 2 

Vce = 55V 

IC = 20 mA, VCE = 10V 

Ic =2A,le = 100mA 

520 600 680 

1.5 

IC =3A, Ie = 200mA 

IC = 2A, Ie = 100 mA 

IC = 3A, Is = 200 mA 

Ic = 500 mA, VCE = 10V 

Vce=·lOV,f=l MHz 

30 100 

40 
70 

[!] heatsink information 

5·33 

The TO-126 and T0-220 packages 
used with heatsink shown below 
permits about 10 Watts power 
dissipation and BCA = 9.4°CIW_ 

0.05 inch aluminium sheet 

Mount transistor under heatsink and 
apply thermally conductive compound 
between contact surfaces. 
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z 
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V "'0 
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V > ....,. 
N -mA "'0 
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mV 
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pF 
pF 
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[1J typical performance characteristics 
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[!] typical applications 
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~ r---~-----------------------------------------------------------------------, 

~ ~Nat1onal 
~ ~ Semiconductor 
N o 

NB011.012 {NPN} . ' 
NB021~022 (PNP) 30mA general ~urpose transistors 

... 
~ 

features [}] package and lead coding 

z a. z -N 

5 

• 35 to 50 Volt at 30 mA collector ratings 
• 300 mV guaranteed V CE (sat) characteristics at 

Ic = 10 mAand IB = 0.5mA 

• Matched HFE groupings for complementary applications 

• "Epoxy B" packaging concept for excellent reliability 

applications 
• Small signal amplifier circuits 

• Equalizer preamplifiers 

• Low current switching circuits 

• TV receivers 

[I] maximum ratings 

PARAMETER SYMBOL 

Collector-Emitter Voltage VCEO 

Collector· Base Voltage VCB 

Emitter·Base Voltage VEB 

Collector Current (continuous) Ic (max) 

Power Dissipation (TA = 25°C) Po 

Power Dissipation (Tc = 25°C) Po 

Thermal Resistance OJA 

OJC 

Temperature, Junction and Storage Tj, Tstg 

[!] ordering information 

o 

3 2 1 

PACKAGE CODE LEAD 
TO:92 

E 
F 
H 

NBOll 

NB021 

35 

40 

5 

30 

0.6 

1.0 

208 

125 

-55 to + 150 

1 

E 
E 
C 

NB012 

NB022 

50 

55 ' 

5 

30 

0.6 

1:0 

208 

125 

-55-to + 150 

, 

2 

B 
C 
B 

"'" for NPN lr--------------------- POLARITY "2" for PNP 

rr------------------- VOLTAGE RAT I NG 

~ refer to ill 
NBOXXXX 

t 1, ________ PACKAGE/LEAD CODE refer to [II 

HFE GROUPING 

refer to []l 

5·36 
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UNIT 
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Voc 
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mAoc 
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W 

°CIW 
°C/W 

°c 



~ electrical characteristics Tc = 25°C 

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 

BVCEO Collector-Emitter Sustaining Voltage Ic= 1 mA 
NBOll/021 35 V 
NBOl2/022 50 V 

BVCBO Collector-Base Breakdown Voltage Ic = l00!LA 
NBOll/021 40 V 
NB012/022 55 V 

BVEBO Emitter-Base Breakdown Voltage IE = 10!LA 5 V 

ICEO Collector-Emitter Leakage Current V CE = 30V NBOll/021 1 !LA 
45V NB012/022 1 !LA 

ICBO Collector-Base Leakage Current VCB =35V NBOll/021 0_1 !LA 
50V NB012/022 0_1 !LA 

lEBO Emitter-Base Leakage Current VEB = 4V 0_1 !LA 

VBE (sat) Base-Emitter Saturation Voltage Ic = 10mA, IB = 0_5mA 0.75 0.95 V 

VCE (sat) Collector-Emitter Saturation Voltage Ic = 10mA, 18 = 0.5mA 0.1 0.3 V 

Cob Collector Output Capacitance VCB = 10V,f= 1 MHz 
NPN types 2 pF 
PNP types 3 pF 

ft Current Gain Bandwidth Product IC=lmA,VCE=5V 50 120 MHz 

~ HFE groupings 

GROUPING PARAMETER CONDITIONS MIN TYP MAX RATIO 

I DC Current Gain Ic=lmA,VCE=5V 140 180 240 1 :1.6 
J DC Current Gain Ic = 1 mA, VCE = 5V 200 260 350 1 :1.6 
K DC Current Gain Ic = 1 mA, VCE =5V 300 380 500 1 :1.6 
L DC Current Gain Ic = 1 mA, VCE = 5V 450 580 750 1 :1.6 
T DC Current Gain Ic = 1 mA, VCE = 5V 100 150 240 1:2.4 
U DC Current Gain Ic = 1 mA, VCE = 5V 200 320 500 1:2.4 
V DC Current Gain Ic = 1 mA, VCE = 5V 450 700 1100 1:2.4 
Y DC Current Gain Ic = 1 mA, VCE = 5V 100 190 350 1 :3.5 
Z DC Current Gain Ic = 1 mA, VCE =5V 300 580 1100 1 :3.5 

~ physical dimensions [I] max power dissipation 
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~ typical performance characteristics 
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~National 
~ Semiconductor 

NB013.014 (NPN) 30mA low noise transistors 
NB023. 024 (PNP) 

features m package and lead coding 

• 35 to 50 Volt at 30mA collector ratings 

• 300m V guaranteed V C E (sat) characteristics at ' 
Ic = 10mA and IB = 0.5mA 

• 1dB typical wide·band Noise Figure 

• "Epoxy B" packaging concept for excellent reliability 

applications 

• Low noise amplifier circuits 

• Equalizer. preamplifiers 

I]] maximum ratings 

PARAMETER 

Collector-Emitter Voltage 

Collector-Base Voltage 

Emitter-Base Voltage 

Collector Current (continuous) 

Power Dissipation (T A = 25°C) 

Power Dissipation (T C = 25°C) 

Thermal Resistance 

Temperature, Junction and Storage 

[ID ordering information 

SYMBOL 

VCEO 

VCB 

VEB 
Ic (max) 

PD 

PD 
9JA 
9JC 

Tj, Tstg 

o 

3 21 

PACKAGE CODE 
TO-92 

E 
F 

H 

NB013 NB014 

NB023 NB024 

35 50 

40 55 

5 5 

30 30 

0.6 0.6 

1.0 1.0 

208 208 
125 125 

-55 to + 150 -55 to + 150 

"1" for NPN 
r------------'--~----POLARITY "2" for PNP 

J .-------------------VOLTAGERATING . f refer to II] 
NBOXXXX 

t f, _______ , __ PACKAGE/LEAD CODE 
refer to OJ 

HFE GROUPING 
refer to [[] 

5-40 

LEAD 
1 2 3 

E !I C 
E C B 
C ,B E 

UNIT 

VDC 

VDC 

VDC 

mADC 
W 

W 
°C/W 

°C/W 

°c 



~ electrical characteristics Tc = 25°C 

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 

BVCEO Collector· Emitter Sustaining Voltage Ic = 1 mA 
NB013/023 35 .V 
NB014/024 50 V 

BllcBO Collector·Base Breakdown Voltage Ic = 100/lA 
NB013/023 40 V 
NB014/024 55 V 

BVEBO Emitter·Base Breakdown Voltage IE = 10/lA 5 V 

Iceo Collector· Emitter Leakage Current Vce = 30V NB013/023 1 /lA 
45V NB014/024 1 /lA 

ICBP Collector·Base Leakage Current VCB = 35V NB013/023 50 nA 
50V NB014/024 50 nA 

leBO Emitter·Base Leakage Current VeB = 4V 0.1 /lA 

VBe (sat) Base·Emitter Saturation Voltage Ic = 10 mA,lB = 0.5 mA 0.75 0.95 V 

Vce (sat) Collector· Emitter Saturation Voltage Ic = 10 mA, IB = 0.5 mA 0.1 0.3 V 

Cob Collector Output Capacitance VCB = 10V,f= 1 MHz 
NPN types . 2 pF 
PNP types 3 pF 

ft Current Gain Bandwidth Product Ic = 1 mA, V C E = 5V 50 120 MHz 

NF . Noise Figure Ic = lOpA, VCE = 5V 1 4 dB 
Rs = 10 K, BW = 15.7 KHz 

[ill HFE groupings 

GROUPING PARAMETER CONDITIONS MIN TYP MAX RATIO 

I DC Current Gain Ic = l00/lA, VCE = 5V 140 180 240 1:1.6 
J DC Current Gain Ic = 100/lA, VCE = 5V 200 260 350 1:1.6 
K DC Current Gain Ic = 100/lA, VCE = 5V 300 380 500 1 :1.6 
L DC Current Gain Ic = 100/lA, VCE = 5V 450 580 750 1 :1.6 
T DC Current Gain Ic = 100/lA, VCE = 5V 100 150 240 1:2.4 
U DC Current Gain Ic = 100/lA, VCE = 5V 200 320 500 1:2.4 
V DC Current Gain Ic = lOO/lA, VCE = 5V 450 700 1100 1:2.4 
Y DC Current Gain Ic = 10OpA, VCE = 5V 100 190 350 1:3.5 
Z DC Current Gain Ic = l00/lA, VCE = 5V 300 580 1100 1:3.5 

~ physical dimensions [IJ max power dissipation 
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~National 
~ Semiconductor 

NB111,112,113(NPN) 100mA general purpose transistors 
NB121,122,123(PNP) 

features 

• 35 to 65 Volt at 100mA collector ratings 

• 300mV guaranteed V C E (sat) characteristics at 
Ic = 40mA and 18 = 0.8mA 

• Matched HFE groupings for complementary applications 

• "Epoxy B" packaging concept for excellent reliability 

IT] package and lead coding 

TO·92 ., 
1 ,.. 

,.. applications -N ,.. ,.. -,.. ,.. ,.. 
m z 

PACKAGE CODE LEAD 
• Small signal amplifier circuits T()'92 1 2 3 

• Medium current level switching circuits E E 8 C 

• LE D drivers F E C 8 

• TV receivers 
H C 8 E 

~ maximum ratings 

NB111 NB112 NB113 
PARAMETER SYMBOL NB121 NB122 NB123 

Coliector·Emitter Voltage VCEO 35 50 65 
Coliector·Base Voltage VC8 40 55 70 
Emitter·Base Voltage VE8 6 6 6 
Collector Current (continuousl Ie (max) 100 100 100 
Power Dissipation ITA = 25°C) Po 0.6 0.6 0.6 
Power Dissipation (T e = 25°C) Po 1.0 1.0 1.0 
Thermal Resistance (JJA 208 208 208 

(JJC 125 125 125 
Temperature, Junction 

and Storage Tj, Tstg -55 to + 150 -55 to + 150 -55 to + 150. 

00 ordering information 

"1" for NPN 
,r-----------POLARITY "2" for PNP 

~ • ..-------. .... 1 ---VOLTAGE RATING 

NB1XXXX refertorn 

t 1 ... · ___ , ____ PACKAGE/L~;~ ~~rn 
HFE GROUPING 

refer to []J 
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@] electrical characteristics TC = 25°C 

SYMBOL 

BVCEO 

BVCBO 

BVEBO 

ICEO 

ICBO 

lEBO 

VBE(sat) 

VCE(sat) 

HFE1 

Cob 

ft 

PARAMETER 

Coliector·Emitter Sustaining Voltage 
NBlll/121 
NBl12/122 
NBl13/123 

Collector-Base Breakdown Voltage 
NBlll/121 
NBl12/122 
NBl131123 

Emitter-Base Breakdown Voltage 

Collector-Emitter Leakage Current 

Collector-Base Leakage Current 

Emitter-Base Leakage Current 

Base-Emitter Saturation Voltage 

Collector-Emitter Saturation Voltage 

DC Current Gain 

Collector Ouput Capacitance 
NPN types 
PNP types 

Current Gain Bandwidth Product 

[]] HFE groupings 

GROUPING 

H 

I 

J 

Y 

PARAMETER 

DC Current Gain 

DC Current Gain 

DC Current Gain 

DC Current Gain 

~ physical dimensions 

[J 

CONDITIONS 

IC = 1 mA 

IC = 100~A 

IE = 10~A 

VCE = 30V NBlll/121 
45V NBl12/122 
60V NBl131123 

VCB = 35V NBlll/121 
50V NBl12/122 
65V NBl13/123 

VEB = 5V 

Ic = 40 mA, IB = 0.8 mA 

Ic =40mA, IB = 0.8mA 

Ic = 100~A, VCE = 5V 

VCB = 10V, f = lMHz 

IC=15mA,VCE=5V 

MIN 

35 
50 
65 

40 
55 
70 

6 

50 

100 

TYP 

0.8 

0.15 

2 
3 

MAX 

1 
1 
1 

0.1 
0.1 
0.1 

0.1 

0.95 

0.3 

UNIT 

V 
V 
V 

ratio 

pF 
pF 

MHz 

CONDITIONS MIN TYP MAX RAno 

IC = 15 mA, VCE = 5V 

Ic = 15 mA, VCE = 5V 

Ic = 15 mA, VCE = 5V 

Ic = 15 mA, VCE = 5V 

100 

140 

200 

100 

127 

180 
260 

190 

(1] max power dissipation 

~ 
I 
I 

160 1:1.6 

240 1 :1.6 

350 1 :1.6 

350 1:3.5 

x 1_2 ..----.---.---r----,..---.,.---.--.,.----,..---. .. 
E 
_~ 1.0~~~~~-~--~~M~~~~-r-~ 
z ~/T=CAS~TE./ER1TURf 
~ O.B ~-I-~~~.j.--ll:....-+-1-.j.-I-lII--+-~ 

~ ." T = AMBIENT TEMPERATURE 

~ 0.6 f'k''' 
~ 0.4 1---4--..j.-..3o,"!-~-.3I.~--+--4~-1----I 

~ 0.2 !--II--+-+-.po. ........ .,.3j~~-+-+-+--I 

i 0 L-~2L5-5LO-~7-5-1LOO-~12-5~lLOO-~17-5-2LOO~ 
X 
~ TEMPERATURE (T) - - DC 
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[[J typical applications 
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~National 
~ Semiconductor 

NB211.212.213 (NPN) 
NB221.222.223(PNP) 500mA medium current driver transistors 

features m package and lead coding 
• 35 to 65 Volt at 500 mA collector ratings 
• 1.2 Watts practical power dissipation (TO·92 PLUSTM) 
• 400 mV guaranteed VCE (set) characteristics at 

Ic = 100.rnA and 18 = 2 mA 
• Matched HFE groupings for complementary applications 
• "Epoxy B" packaging concept for excellent reliability 

, applications 
• 4 to 6 Watt amplifier class A drivers 
• Medium current level switching circuits 

• LED drivers 
• TV receivers 

PACKAGE CODE LEAD 
TO·92 

TO-92 PLUS , 2 

E X E 8' 
F Y E C 

Z 8 C 
H C 8 

;::: m maximum ratings 
N 
£D NB211 NB212 NB213 
Z PARAMETER 'SYMBOL NB221 NB222 NB223 

Collector·Emitter Voltage 
Collector·Base Voltage 
Emitter·Base Voltage 
Collector Current (continuous) 
Power Dissipation (T A = 25°C) 

TO·92 
TO·92 PLUS 

Power Dissipation (Tc = 25°CI 
TO·92 
TO·92 PLUS 

Thermal Resistance 
TO·92 
TO·92 PLUS 

Temperature, Junction' and Storage 

@] ordering information 

VCEO 
Ve8 
VE8 

Ic.(maxI 
Po 

Po 

(JJA/(JJC 

(JJA/(JJC 

Tj, T-stg 

35 
40 
6.0 
5Q0 

0.6 
0.75 

1.0 
2.5 

208/125 
167/50 

50 
55 
6.0 
500 

0.6 
0.75 

1.0 
2.5 

208/125 
167/50 

65 
70 
6.0 
500 

0.6 
0.75 

1.0 
2.5 

208/125 
167/50 

-55 to +150 -55 to +150 -55 to +150 

"1" for NPN !.-------------------------POLARITY "2" for PNP 

, tr------------------')--- VOLTAGE RATING 

N B 2 X X X X refer to m 
t lL _________ PACKAGE/LEAD CODE 

_ refer to m 
HFE GROUPING 

refer to ffi] 
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~ electrical characteristics Tc = 25°C 

SYMBOL PARAMETER 

BVCEO Collector·Emitter Sustaining Voltage. 
NB211/221 
NB212/222 
NB213/223 

BVCBO Collector·Base Breakdown Voltage 
NB211/221 
NB212/222 
NB213/223 

BVEBO Emitter·Base Breakdown Voltage 

ICEO Collector·Emitter Leakage Current 

leBO Collector· Base Leakage Current 

leBO Emitter·Base Leakage Current 

VBE (sat) Base·Emitter Saturation Voltage 

VCE (sat! Collector·Emitter Saturation Voltage 

HFEI DC Current Gain 

Cob Collector Output Capacitance 
NPN types 
PNP types 

ft Current Gain Bandwidth Product 

!]] HFE groupings 

GROUPING PARAMETER 

G 
H 
I 
J 
X 
Y 

DC Current Gain 
DC Current Gain 
DC Current Gain 
DC Current Gain 
DC Current Gain 
DC Current Gain 

CONDITIONS 

Ic= 1 mA 

Ic = 100~A 

IE = 10~A 

VeE = 30V NB211/221 
45V NB212/222 
60V NB213/223 

VeB = 35V NB211/221 
50V NB212/222 
65V NB213/223 

VEB = 5V 

Ie = 100 mAo IB = 2 mA 

Ic = 100mA,IB = 2mA 

Ie = 1 mAo VCE = 5V 

Vea = 10V.f= 1 MHz 

Ie = 20 mA, VeE = 5V 

CONDITIONS 

Ic = 30mA, VeE = 5V 
Ie = 30 mA, VeE = 5V 
Ie = 30mA. VeE = 5V 
Ie =30mA. VeE = 5V 
Ie =30mA. VeE = 5V 
Ie =30mA, VeE = 5V , 

MIN TYP MAX UNIT 

35 V 
50 V 
65 V 

40 V 
55 V 
70 V 

6 V 

10 ~ 
10 ~ 
10 ~ 

0.5 ~ 
0.5 ~A 
0.5 ~ 
0.1 ~ 

0.8 0.95 V 

0.2 0.4 V 

30 ratio 

3.5 pF 
4.5 pF 

50 MHz 

MIN TYP MAX RATIO 

68 85 110 1:1.6 
100 127 160 1:1.6 
140 lBO 240 1 :1.6 
200 260 350 1:1.6 
30 58 110 1:3.5 
100 190 250 1:3.5 

[!J physical dimensions m heats ink information 

T0-92 

..L ... ;r.] [0 
• 17~~ 

T . :8:::- ~ 
.19. 
'V. 

I 
-, 

"':~"i-I , .101. 
-.Ill 

~ 

:g1:- I :8:: 

TQ-92 PLUS 
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STEEL SHEET 

'- 0.125 

• TO·92 PLUS package with heat· 
sink shown on right permits 1.6 
Watts power dissipation and 
combined Thermal Resistance 
OJA = 7SoC/W. If used without 
heatsink and PCB land area at 
collector lead > 1 sq. inch, 
Po = 1.2W. 
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mJ typical applications 
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Figure A. 25 Watt OTl Amplifier 

Vee" SV 

Q1 NBDllEY 

02 NBlllEH/J 

03 NRDOl 

04 NA21EG/J a ~ 05 NA22EG/J 

Figure B. 700mW 6V/4n OTL Amplifier 

DIG alP 

01 NB022EY 

02 NB123EY 

03 NA001E 

04 NBl13EY 

05 NBll1EY 

06 NB121EY 

07 NB313Y 

08 NB323Y 

09 NA72W 

010 NA71W 

+5V 

Figure C. High fan-out TTL driver 

NBlllEY OR' 
NB211EY 

Figure D. TV. processor/predriver 3pplications Figura E. Calculator/Clock driver application 

5-51 

N 
-10 

N 

N 
-10 
(,.) -Z 
." 
Z -z 
m 
N 
N 
-10 

N 
N 
N 

N 
N 
(,.) -." 
Z 
." -



" r-------------------------~--------------------------------------------__, 

~ I ~ National 
~ ~ Semiconductor 
C\I 
M 

"' C\I 
NB311, 312,313 (NPN) d . 
NB321, 322,323 (PNP) 1.5Amp complementary power rivers 

C\I 
M 

"' 
features rn packages and lead coding .,.. 

C\I 
M 
In 
Z 

"' " Z 
D.. 
Z -M .,.. 
M 

.,.. .,.. 
M 
In 
Z 

• 35 to 65 Volt at 1.5 Amp collector ratings 

• Low VCE (sat) and VB E (sat) characteristics w.ith 
Ic = 300 mA and IB = 10 mA drive 

• Available in TO·92, TO·92 PLUSTM and TO·202 
packages 

• "Epoxy Bn packaging concept for excellent reliability 

applications 
• Driver stages in high·power audio amplifiers 

• Medium·power switching circuits 

• Converter/inverter circuits 

• TV receivers 

~ maximum ratings 

PARAMETER 

Collector-Emitter Voltage 

Collector-Base Voltage 

Emitter-Base Voltage 

Collector Current (continuous) 

Power Dissipation (T A = 250 C) 

TO-92 

TO-92 PLUS 

TO-202 

Power Dissipation (T C = 250 C) 

TO-92 

TO-92 PLUS 

TO-202 

Temperature, Junction 
and Storage 

~ ordering information 

SYMBOL 

VCEO 

VCB 

VEe 

Ic 

Po 

Po 

Tj, Tstg 

TO-202 

TO-92 

PACKAGE COOE 
I TO·92 I 

TO·92 ' PLUS , TO·202 1 

,. 

NB3ll 
NB321 

35 

40 

6 

1.5 

0.6 

0.75 

1.75 

1.0 

2.5 

10 

-55 to +150 

E 
F 

H 

x 
y 
z 

NB3l2 ' 
NB322 

50 

55 

6 

1.5 

0.6 

0.75 

1.75 

1.0 

2.5 

10 

-55 to+150 

K 
L 
M 

E 
E 
B 
C 

NB3l3 
NB323 

65 

70 

6 

1.5 

0.6 

0.75 

1.75 

1.0 

2.5 

10 

-55 to +150 

t tr-----" 
N B 3 X X X I-· --- VOLTAGE RATING 

refer to rn 
..... -------- PACKAGE/LEAD CODE 

refer to OJ 
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@electrical characteristics 

SYMBOL 

BVCEO 

BVCBO 

BVEBO 

ICEO 

leBO 

lEBO 

VBE(satl 

VCE(sat) 

PARAMETER 

Collector-Emitter 
Sustaining Voltage 

NB311/321 
NB3l2/322 
NB313/323 

Collector-Base 
Breakdown Voltage 

NB311/321 
NB312/322 
NB3l3/323 

Emitter-Base 
Breakdown Voltage 

Collector-Emitter 
Leakage Current 

Collector-Base 
Leakage Current 

Emitter-Base 
I.:eakage Current 

, Base-Emitter 
Saturation Voltage 

Collector-Emitter 
Satu ration Voltage 

DC Current Gain 

DC Current Gain 

Collector Output 
Capacitance 

NPN types 
PNP types 

Current Gain 
Bandwidth Product 

00 physical dimensions 

T0-92 

[0 
;8UI- -T 

.814 'Y. -, 
.Ot. tvp I 

.0::" i----L­l:lU 
.,..-:r-

.oil .01& 

.NS- .04, 

CONDITIONS 

Ic = 1 rnA 

Ic = 100p.A 

IE = 101lA 

VCE = 30V NB311/321 
45V NB312/322 
60V NB3l3/323 

VCB =35V NB311/321 
SOV NB312/322 
65V NB3l3/323 

VEB = 5V 

Ic = 300 rnA, IB = 10 rnA 

IC = 300 rnA, Is = 10 rnA 

IC = 1 rnA, VCE = 10V 

Ic = 100 rnA, VCE = 10V 

Vcs = 10V,f= 1 MHz 

IC = 100 rnA, VeE = 10V 

T0-92 PLUS 

-~.',g~ -.O;OA :185 1 
J:..~ .17Sf-

T~~' 
.100 :J'~: C .. -
typ _~ co 

1 :811:- -
.594 
'Y. 

l .018 typ 

.'\~:" j----L-I ... 1 
- .1315 ,..---

:8:1- :::: 

5-53 

MIN 
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65 

40 
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70 

6 

30 

50 

20 

TYP 

0.9 

0.15 

10 
17 

TO-202 

MAX 

50 
50 
50 

0_5 
0.5 
0.5 

0.5 

0.5 

UNIT 

V 
V 
V 

V 
V 
V 

V 

p.A 
p.A 
p.A 

p.A 
p.A 
}1A 

p.A 

v 

v 

pF 
pF' 
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rn typical applications 

+ 
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I'F~ 

GNO 

lBOK 01 
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TOROID 
TRANSFORMER 

3.6K 

Figure A. 25 Watt OTL Amplifier 

Figure B. 12 Watt OTL Amplifier 

Vcc 

01 NB022EY 
02 NB123EY 
03 NR001E 
04 NBl13EY 
as NB111EY 
06 NB121EY 
07 NB313Y 
08 NB323Y 
09 NA72W 
010 NA71W 

Q1 NB021EY 
02 NB122EY 
03 NR001E 
04 NB112EY 
05 NB312E 
06 NB322E 
07 NA52W 
as NA51W 

=== 
B+ HORIZONTAL 

DEFLECTION 
YOKE 

Figure C. Typical Converter Circuit Figure D. Typical TV Horizontal Driver Application 
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~National 
~ Semiconductor 

NR421(NPN) VHF amplifier /FM converter transistor 

- features 
• 0.65pF typical feedback capacitance for excellent 

RF stability 

• Guaranteed collector·base time constant and 

R F output resistance 

• 150m V typical V C E (sat) characteristics at 

Ic = 10 rnA, and 18 = 0.5 rnA 

• 2 dB typical noise figure at 200 MHz 

lTI package and lead coding 

TO·92 

• "Epoxy B" packaging concept for excellent reliability 

., 
1 

applications 
• VH F R F ampHfiers/converters 

• CB radios 

• Low·power R F oscillators 

II] maximum ratings 

PARAMETER 

Collector· Emitter Voltage 

Collector-Base Voltage 

Emitter-Base Voltage 

Collector Current (continuous) 

Power Dissipation (T A = 25·C) 

Power Dissipation (T C = 25·C) 

Thermal Resistance 

Temperature, Junction and Storage 

m ordering information 

SYMBOL 

VCEO 

VC8 

VE8 

Ic (max) 

Po 

Po 

8JA 

8JC 

Tj, Tstg 

PACKAGE CODE 
T0-92 

o 
F 

RATING 

30 

35 

3 

30 

0.6 

1.0 

208 

125 

-55 to + 150 

8 
E 

LEAD 
2 3 

E 
C 

C 
8 

UNIT 

VOC 

Voc 

VDC 

mADc 

W 

W 

·CIW 

·CIW 
·C 

r-r ---------PACKAGE/LEAD CODE 

~ refer to m 
NR421 XX 

t .... ------HFE GROUPING 

refer to [[J 
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~ electrical characteristics TC = 25°C 

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 

BVCEO Collector-Emitter Sustaining Voltage Ic = 1 mA 3D V 

BVcso Collector-Base Breakdown Voltage Ic = l00~A 35 V 

BVESO Emitter-Base Breakdown Voltage IE = 10~A 3 5_5 V 

IcsO Collector-Base Leakage Current Vcs =3DV 0.1 ~ 

VSE (sat) Base-Emitter Saturation Voltage Ic = 10mA.ls =0.5mA 830 950 mV 

VCE (sat! Collector-Emitter Saturation Voltage Ic = 10mA.ls = 0.5 mA 150 300 mV 

Ccb Common Emitter Collector Vcs = 10V.f= 1 MHz 0.65 0.9 pF 

Feedback Capacitance 

Cob Collector Output Capacitance Vcs = 10V. f= 1 MHz 0.9 1.3 pF 

rb'Cc Collector 8ase Time Constant IC = 2 mA, VCE = 5V 8 20 pS 

Roep Common Emitter Output Resistance Ic = 2 mAo V CE = 5V 
, f= 200 MHz 5 KOhm 

ft Current Gain Bandwidth Product Ic =2mA. VCE =5V 450 700 MHz 

[[I HFE groupings 

GROUPING PARAMETER CONDITIONS MIN TYP MAX RATIO 

E DC Current Gain Ic = 2 mA, VCE = 5V 3D 38 50 1:1.6 

F DC Current Gain Ic = 2 mA, VCE = 5V 45 58 75 1:1.6 

G DC Current Gain Ic = 2mA, VCE = 5V 68 85 110 1:1.6 

H DC Current Gain Ic = 2mA, VCE =5V 100 127 160 1:1.6 

R DC Current Gain Ic = 2 rnA. VCE = 5V 20 32 50 1:2.4 

S DC Current Gain Ic = 2 mAo VCE = 5V 45 70 110 1:2.4 

T DC Current Gain Ic =2mA, VCE = 5V 100 150 240 1 :2.4 

f]] physical dimensions [I] max power disSipation 

TO-92 ~ 
I 

-L I 

[J 
;c 1.2 

:'85 : . -. • .178 I ,-' E 
I 

~ 1.0 

T " :g~::-
z / T = CASE TEMPERATURE - 0 0.8 

'" 
i= I/T = AMBIENT TEMPERATURE 

.B9. :: 'YO 0.6 

l 
-, iii " ~ f'. .018 typ is 

0.4 a: i'. ~ ~ '::'j I 
0 0.2 ...... 

~ 1.'46 
~ 

-.13& :IE ..--.- ;:) 0 :IE 25 60 75 100 125 160 175 200 
.0&6 _ :8JI x 

TEMPERATURE (T)- - DC ,046. C 
:IE 

5-57 

z 
~ 
N 
-a. -Z 
." 
Z -



~ r-------------------------------~------------------------------------------------_, 

Z 
0. 
Z -... C'i 

~ 
Z 

[!] typical performance characteristics 
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FM performance (88-108 MHzl AM performance (525-1650 KHz! AUDIO performance 

• 30dB quieting sensitivity: 2/N .. maximum sensitivity: 100/N/M • 10% THO output power: 3W+3W 

• limiting sensitivity: 7/N • 20dB quieting sensitivity: 280/N 1M • frequency respo nse: 50Hz -15KHz 

• AM rejection: 40dB S selectivity ±10KHz: -28dB G channel sep<lration: 45dB 

• AFC holding range: BooKHz • AGC figure of merit: 52dB • tone control range: ±lOdB 

• stereo separation: 40dB • overload distortion: 3% • typicnl system dist: 0.5% 

Figure A. AM/FM/Cassette Home Stereo Circuit 
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~NatiOnal 
Semiconductor 

NR431 (NPN) HF amplifier/FM converter transistor 

features . IT] package and lead coding , 

• 1.1 pF typical collector feedback capacitance 
TO-92 • 5K Ohm minimum RF output resistance at 100 MHz 0 

• 150mV typical VCE (sat) 'charactersistics at 

Ic = 10 rnA, and IB = 0.5 rnA 

• "Epoxy BU packaging concept for excellent reliability 
3 21 

applications 
. 

• High frequency amplifiers/converters PACKAGE CODE LEAD 

• CB radios TO-92 1 2 3 

• Low power RF oscillators E E B C 
F E C B 

[1] maximum ratings 
H C B E 

PARAMETER SYMBOL RATING UNIT 

Collector-Emitter Voltag~ VCEO 15 Voc 

Collector-Base Voltage VCB 18 VOC 

Emitter-Base Voltage VEB 3 VOC 

Collector Current (continuous) Ic (max) 30 mAoc 

Power Dissipation (T A = 25°C) Po 0.6 W 

Power Dissipation (T c; = 25° C) Po 1.0 W 

Thermal Resistance OJA 208 °C/W 

OJC 125 °C/W 

Temperature, Junction and Storage Tj, Tstg -55 to + 150 °c 

[I] ordering information 

PACKAGE/LEAD CODE 

1 refer to CD 

NR431XX 

t HFE GROUPING 

refer to m 
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~ electrical characteristics TC = 25°C 

SYMBOL PARAMETER CONDITIONS MIN TYP MAX 

BVCEO Collector-Emitter Sustaining Voltage Ic = 1 mA 15 

BVCBO Collector-Base Breakdown Voltage Ic = 100llA 18 

BVEBO Emitter-Base Breakdown Voltage IE = 10llA 3 5_6 

ICBO Collector-Base Leakage Current VCB = 15V 0.1 

VB E (sat I Base-Emitter Saturation Voltage Ic = lOrnA, IB =0.5mA B30 950 

VCE (satl Collector-Emitter Saturation Voltage Ic= lOrnA, IB =0.5mA 150 300 

Ccb Common Emitter Collector VCB = 10V, f = 1 MHz 1.1 1.4 

Feedback Capacitance 

Cob Collector Output Capacitance VCB = 10V, f = 1 MHz 1.4 1.7 

Roep Common Emitter Output Resistance Ic = lmA, VCE = 5V 

f= 100MHz 5 

ft Current Gain Bandwidth Product IC = lmA, VCE = 5V 350 600 

[]] HFE groupings 

GROUPING PARAMETER CONDITIONS MIN TYP MAX 

E DC Current Gain Ic = 1 mA, VCE = 5V 30 38 50 

F DC Current Gain Ic = 1 mA, VCE = 5V 45 58 75 

G DC Current Gain Ic = 1 rnA, VeE = 5V 68 85 110 

R DC Current Gain Ic = 1 mA, VCE = 5V 20 32 50 

S. DC Current Gain Ic = 1 mA, VCE = 5V 45 70 110 

I]] physical dimensions [2J max power dissipation 
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FM performance (88-108 MHzl 

• 30dB quieting sensitivity: 

• limiting sensitivity: 

• AM rejection: 
• AFC holding range: 

• Bandwidth: 

iii 
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AM performance (525-1650 KHz I 

• maximum sensitivity: l00j.LV/M 

• 20dB quieting sensitivity. 280j.LV/M 

• selectivity ± 10KHz: -28dB 

• AGC figure of merit: 40dB 

• overload distortion: 6% 

Figure A. AM/FM clock radio 
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AUDIO performance 

• gain at 1 KHz: 200 

• 10% THO output power. 900mW 

'" 

• frequency response: 70Hz -12KHz 

• typi~al system dist: 0.8% 

• alarm tone frequency: 600Hz 
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~National 
~ Semiconductor 

NR461 (NPN) low-noise RF/IF transistor 

features m package and lead coding· 
• Low Ccb for excellent RF stability 

• High Roep for simplified RF coupling designs 

• 70mV typical VCE (sat) characteristics at 

Ic= 10 mA, and IB = 0.5 mA 

• 1.1 dB typical noise figure at 1 MHz 

• "Epoxy B" packaging concept for excellent reliability . 

applications 
PACKAGE CODE LEAD 

• MW/SW/CB radios 

• 0.1 to 50 MHz frequency converters 

• 455KHz to 10.7 MHz IF stages 

• Low-power RF oscillators 

~ maximum ratings 

PARAMETER 

Collector-Emitter Voltage 

Collector-Base Voltage 

Emitter-Base Voltage 

Collector Current (continuous) 

Power Dissipation (T A = 25°C) 

Power DiSsipation (T C = 25°C) 

Thermal Resistance 

Temperature, Junction and Storage 

rn ordering information 

SYMBOL 

VCEO 

VCB 

VEB 

Ic (max) 

Po 

Po 

(JJA 

(JJC 

Tj, Tstg 

TO-92 

E 
F 
H 

RATING 

30 

35 

4 

30 

0.6 

1.0 

208 

125 

-55 to + 150 

2 

E B 
E C 
C B 

1
.---------------- PACKAGE/LEAD CODE 

refer to OJ 

NR461XX 
tL-________ HFE GROUPING 

refer to [[J 
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C 
B 
E 

UNIT 

VOC 

Voc 

VOC 

mAoc 

W 

.w 
°C/W 

°C/W 

°c 



~ electrical cha racteristics Tc= 25°C 

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 

BVCEO Collector-Emitter Sustaining Voltage Ic = 1 mA 30 V 

BVCBO Collector-Base Breakdown Voltage Ic = 100ILA 35 V 

BVEBO Emitter-Base Breakdown Voltage IE = 10ILA 4 5.5 V 

ICBO Collector-Base Leakage Current VCB = 30V 0.1 /LA 

VeE (sat) Base-Emitter Saturation Voltage Ic = 10 mA,lB = 0.5 mA 760 950 mV 

VCE (sat) Collector-Emitter Saturation Voltage Ic = 10 rnA, Ie = 0.5 rnA 70 300 mV 

Ccb Common Emitter Collector VCB = 10V,f= 1 MHz 0.9 1.1 pF 

Feedback Capacitance 

Roep Common Emitter Output Resistance . Ic = 1 mA, VCE = 5V 

f=455KHz 100 KOhm 

f = 10.7 MHz 20 KOhm 

ft Cun·ent Gain Bandwidth Product Ic = 1 mA, VCE = 5V 180 300 MHz 

[]] HFE groupings· 

GROUPING PARAMETER CONDITIONS MIN TYP MAX RATIO 

E DC Current Gain Ic = 1 rnA, VCE = 5V 30 38 50 1:1.6 
F DC Current Gain Ic = 1 rnA, VCE = 5V 45 58 75 1:1.6 
G DC Current Gain Ic = 1 rnA, VCE = 5V 68 85 110 1 :1.6 
H DC Current Gain Ic = 1 rnA, VCE = 5V 100 127 160 1:1.6 
R PC Current Gain Ic = 1 mA, VCE = 5V 20 32 50 1:2.4 
S DC Current Gain Ic = 1 mA, VCE = 5V 45 70 110 1:2.4 
T DC Current Gain IC = 1 mA, VCE = 5V 100 150 240 1:2.4 

[II physical dimensions [I] max power diSSipation 

TO-92 ~ 
I 

..L 

[J 
I 

, "'iC 1.2 
:19;: () I E 

I 
~ 1.0 

T ~ :8m-
z / T = CASE TEMPERATURE - CI O-B 

~T = AMBIENT TEMPERATURE 
j: K .1594 f tYP 0-& 

l 
-, Ii I' ~ " .018 typ is 

a: 0.4 

f'.. ~ ~ ''::'m I'~' CI 0.2 ...... 
~ 

... 
- .136 ::Ii 
-r--r- :I 0 ::Ii 25 50 75 100 125 150 175 200 

.0 •• _ :8:2 x .04& . 

~ TEMPERATURE (T) - - DC 
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[!] typical performance characteristics 
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FM performanco (88-108 MHz) 

• 30dB quieting sensitivity 2IN G 

• limiting sensitivity: 7}J.V • 
• AM rejection: 40dB " ,. AFC holding range: 800KHz " 
• stereo separation: 40dB • 

Figure A. 

Ii 

NR461ES ~,qt.S1ES 

AM performance (525-1650 KHz) 

maximum sensitivity: 100IN 1M 
20dB quieting sensitivity: 280IN 1M 
selectivity ±10KHz: -28dB 
AGC figure of merit: 52dB 
overload distortion: 3% 

MU.(;1ES 

AM/FM/Cassette Home Stereo Circuit 
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AUDIO ""rformance 

• 10% THO output power: 3W+3W 

• frequency response: 50Hz -15KHz 

• channel separation: 45dB 

• tone control range: ±lOdB 

• typical system dist: 0.5% 
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NR041 (NPN) low-level signal switching transistor 

features 

• 40mV guaranteed VCE (sat) characteristics at 

IC = lmA and IB = O.lmA 

• Linear collector characteristics 

• ldB typical wide-band Noise Figure 

• "Epoxy B" packaging concept for excellent reliability 

applications 

• ALC device for CB microphone circuits 

• Cassette circuits 

• Audio signal switches 

• Envelope modulators for musical equipment 

o maximum ratings 

PARAMETER 

Coliector·Emitter Voltage 

Collector·Base Voltage 

Emitter·Base Voltage 

Collector Current (continuous) 

Power Dissipation (T A = 25°C) 

Power Dissipation (T C = 25°C) 

Thermal Resistance 

Temperature, Junction and Storage 

o ordering information 

SYMBOL 

VCEO. 

Vce 

VEB 

IC (max) 

Po 

Po 

8JA 

8JC 

Tj, Tstg 

OJ package and lead coding 

TO·92 

PACKAGE coDe 
TO·92 

E 
F 
H 

RATING· 

20 

20 

5 

30 

0.6 

1.0 

208 

125 

- 55 to +150 

o 

LEAD 
, 2 3 

E B C 
E C B 
C B E 

UNIT 

VOC 

VOC 

VOC 

mAoc 

W 

W 

°CIW 

°CIW 

°c 

N R 0 4 11O"'-' _____ '_PACKAGE/LEAD CODE 

refer to OJ 

5-68 



z 
[I] electrical characteristics Tc = 25°C :D 

0 
~ 

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 
~ -Z 
"0 

BVCEO Collector-Emitter Sustaining Voltage Ic= 1 mA 20 V Z -
BVCBO Collector-Base Breakdown Voltage Ic = 100llA 20 V 

BVEBO Emitter-Base Breakdown Voltage IE = lOllA 5 V 

ICEO Collector-Emitter Leakage Current VCE = 15V 1 IlA 

ICBO Collector-Base Leakage Current VCB = 15V 50 nA 

lEBO Emitter-Base Leakage Current VEB = 4V 0_1 IlA 

VBE (sat) Base-Emitter Saturation Voltage Ic = 1 mA, IB = 0.1 mA 0_65 0.8 V 

VCE (sat) Collector-Emitter Saturation Voltage IC = 1 mA,lB = 0_1 mA 25 40 mV 

Cob Collector Output Capacitance VCB = 10V,f= 1 MHz 2 pF 

NF Noise Figure Ic = 10llA, VCE = 5V 1 dB 

Rs = 10K, BW = 15_7 KHz 

I 

~ physical dimensions o max power dissipation 

;;: 

-'-- I 
t-----r [0 I 

:1~~: C· : -;c 1_2 .. 
I E 

T :8l~~-
~ 1.0 

" 
/' T= CASE TEMPERATURE - z I I I I 0 0_8 • .594 ~ '\ I I I I 

typ ~ T = AMBIENT TEMPE RATU RE 

L 
---, 0_6 
.018 typ gj .......... .( ~ i5 

CI:: 0_4 

"-~ '~:"j_1 
w 
;;: 

I _14. 0 0_2 ....... , - .135 ... 
~ 

:;; 
~ 

:g:~_ :8~~ :Ii 0 
25 50 75 100 125 150 175 200 

X 
< TEMPERATURE (T) - - DC :Ii 
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[2] typical performance characteristics 
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COLLECTOR TO BASE VOLTAGE (Vca) - - V 

THD'-Vo/Vcont 
output distortion and control voltage 

TEST CIRCUIT A 
VIN = 20mV r.m.s. 

THO·Vo 
I TIHO.V~! 

r--
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Dynamic range Test circuits 
maximum input voltage vs THO 
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~ typical applications 
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SQUELCH 

Figure C. Squelch Circuit 
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PARAMETER CONDITIONS 

aVCEO IC = 1 rnA, la = 0 

aVEao IE = lOOIlA,IC= 0 

Icao Vca = 30V, IE = 0 

HFE Ic = 5 rnA, VCE = 10V 

VaE(ON) IC = 5 rnA, VCE =10V 

VCE(SAT) IC = 10 rnA, la = 1 rnA 

ft IC = 5 rnA, VCE = 10V, f = 100 MHz 

Cob VC8 = 10V,IE = 0, f= 100 kHz 

Process 02 NPN Small Signal 

6-2 

DESCRIPTION 

Process 02 is a non-overlay double diffused, silicon 
device. 

APPLICATION 

An economical device, good for all-around applica­
tions from DC to low radio frequencies. Ideal for 
use in audio, radio and television applications. 

PRINCIPAL DEVICE TYPES 

TO-92: MPS-A20 
MPS-6573-6 

MIN TYP MAX UNITS 

40 V 

4.0 V 

100 nA 

40 400 

0.85 V 

0.25 V 

125 MHz 

4.0 pF 
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PARAMETER TEST CONDITIONS 

NF (spot) Ic = 200 /!A, Vc~ = 5V 
f = 1 kHz, Rs = 2k 

Cob Vce = 10V, f = 1 MHz 

Cib VEe = 0.5V, f = 1 MHz 

fT V cE =5V,l c =10mA 

hFE VCE = 5V, Ic = 100 /!A 

hFE VCE = 5V, Ic = 2 rnA 

hFE VCE = 5V, Ic = 100 mA 

hFE VCE = lV, Ic = 100 rnA 

VCEI .. t ) Ic = 10 rnA, ie = 1 rnA 

VCEI .. t ) Ic = 100 rnA, Ie = 10 mA 

V BEI .. t ) Ic= 10mA,le= 1 rnA 

VBElsatl Ic = 100mA,Ie = lOrnA 

BVCBO Ic= 10 /!A 

BVCEO Ic= lOrnA 

BVEBo IE = 10 /!A 

ICBO VCB = 40V 

IEeo V EB = 4V 

Process 04 NPN Small Signal 
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DESCRIPTION 

Process 04 is a non-overlay double diffused silicon 
e"pitaxial device. Complement to Process ?1. 

APPLICATION 

This device was designed for low noise, high gain, 
general purpose amplifier application. From 1 /!A 
to 100 rnA collector current. 

PRINCIPAL DEVICE TYPES 

TO-18 
TO-92 (ECB) 
TO-92 (EBC) 

TYP 

2.0 

3.2 

7.6 

350 

250 

250 

250 

100 

0.040 

0.120 

0.75 

0.89 

40 

45 

BC107 Series 
2N2923 Series 
MPS2923 Series 

MAX UNITS 

4.0 dB 

3.5 pF 

8.5 pF 

MHz 

500 

750 

300 

150 

0.080 V 

0.180 V 

0.85 V 

0.95 V 

120 V 

55 V 

V' 

10 NA 

10 NA 

NOTES 

TO-18 

TO-18 

TO-18 
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~National 
z.I Semiconductor 

PARAMETER TEST CONDITIONS 

NF Ic = 1 mA, VCE = 5V, Rs = 100 k, f = 1 kHz 

Ccb V CB = 10V, IE = 0, f = 1 MHz 

hFE 
Ic=10mA,VCE=5V 
Ic = 100 mA, VCE = 5V. 

VCE(SATl 
10 mA, 0.01 mA 
100 mA, 0.1 mA 

VBE(ONI 
10 mA, 5V 
100 mA,5V 

hFE Ic = 10 mA, VCE = 5.0V, f = 1 kHz 

BVCES Ic = 100MA 

ICES VCE = 15V, VBE = 0 

ICBO VCB = 15V, IE = a 
lEBO VEB = lOV, Ic = a 
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Process 05 NPN Darlington 

MIN 

DESCRIPTION 

Process 05 is a monolithic double diffused, silicon 
epitaxial Darlington. 

APPLICATION 

This device is designed for applications requiring 
extremely high current gain at collector currents 
to 1 Amp. 

PRINCIPAL DEVICE TYPES 

TO·92, MPS·A12 (EBC), 2N5306 (ECB) 

TYP MAX UNITS NOTES 

2 dB 

4 8 pF 

5,000 50,000 200,000 
5,000 100,000 250,000 

1.0 
V 

1.5 

1.2 1.4 
V 

1.25 2.0 

80,000 

30 40 50 V 

100 nA 

100 nA 

100 nA 

"tJ ... o 
(") 
CD en en 
o 
CII 
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~National Process 07 NPN Small Signal 
~ Semiconductor 

[~---I:::::I-----

PARAMETER 

NF (spot) , 

NF (spot) 

NF (spot) 

NF (wide band) 

hIe 

Ccb 

Ceb 

hFE 

hFE 

hFE 

hFE 

hFE 

hFE 

VCE(SATI 

VCEJSAT) 

VSE(SAT) 

VSE(SAT) 

BVCEO, 

BVcso 

BVESO 

Icso 

IESO 

0.00]5 
(0.08891-

O.lB 

TEST CONDITIONS 

IC; 10/lA, VCE; 5V, RS; 10k, f; 100 Hz, 
Psw; 20 Hz 

Ic; 10 /lA, VCE ; 5V, Rs ; 10k, f; 1 kHz 
Psw; 200 Hz 

Ic; 10 /lA, VCE ; 5V, Rs ; 10k, f; 10 kHz, 
Psw ; 2 kHz 

Ic; 10 /lA, VCE ; 5V, Rs ; 10k, 
Psw ; 15.7 kHz 

Ic ; 500 /lA, VCE ; 5V, f; 20 MHz 

Vcs; 5V 

VES; 0.50V 

Ic; 1 /lA, VCE ; 5V 

Ic; 10/lA, VCE; 5V 

Ic; 100 /lA, VCE ; 5V 

Ic; 500/lA, VCE; 5V 

Ic; 1 rnA, VCE ; 5V 

Ic; 10 rnA, VCE ; 5V 

Ic; 1 rnA Is ; 0.10 rnA 

Ic; 10 rnA, Is ; 1 rnA 

Ic ; 1 rnA, IS ; 0.1 rnA 

Ic; 10 rnA, Is ; 1 rnA 

Ic;10mA 

Ic; 100 /lA 

Ic; 10/lA 

Vcs; 45V 

VES; 4V 
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DESCRIPTION 

Process 07 a nonoverlay, double diffused, silicon 
epitaxial device. Complement to Process 62. 

APPLICATION 

This device was designed for low noise, high gain 
general purpose amplifier applications. From 1 /lA 
to 25 rnA collector current. 

PRINCIPAL DEVICE TYPES 

TO-18 
TO-92 

2N930 
2N5088 (EBC), 2N3392 (ECB) 

MIN TYP MAX UNITS NOTES 

3 10 dB 

3 dB 

3 dB 

3 dB 

'5 7 

1.7 2.5 pF TO-18 

4.5 6.0 pF TO-18 

35 170 450 

45 230 670 

60 300 830 

65 335 950 

70 350 1000 

65 320 900 

0.06 0.10 V 

0.d8 0.15 V 

0.65 0.75 V 

0.70 0.85 V 

60 80 100 V 

60 V 

8 V 

10 nA 

10 nA 

"tJ ... o 
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CD 
tn 
tn 
o 
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Process 07 

IIt"'4 10-3 10-2 111'-' 1 1. 102 
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SMALL SIGNAL CHARACTERISTICS If = 1.0 kHz) 

CHARACTERISTIC TYP. UNITS TEST CONDITIONS 

Input Resistance 16 kU Ie = 1.0mA VeE = 6.0V 
Output Conductance 16 Ilmho Ie = 1.0mA VeE = 5.0V 
Voltage Feedback Ratio 426 x10-6 Ie = 1.0mA VeE = 6.0V 
Small Signal Current Gain 400 Ie = 1.0mA VeE .= 5.0V 
Input Resistance 27 ohms Ie = 1.0mA VeB = 5.0V 
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~National 
~ Semiconductor 

PARAMETER TEST CONDITIONS 

BVCEO IC = 10 rnA 

BVCBO IC=10IlA 

BVEBO IE=10IlA 

ICBO VCB = SOV 

lEBO VEB = 4V 

hFE Ic =0.1 rnA, VCE = 10V 

hFE Ic = 1 rnA, VCE = 10V 

hFE Ic = 10 rnA, VCE = 10V 

hFE Ic = 150 rnA, VCE = 10V 

hFE Ic = 300 rnA, VCE = 10V 
c 

VCE(SATI Ic = 1S0mA,IB = 1SmA 

VBE(SATI Ic.=150mA,IB =1Sh1A 

COB VCB = 10V 

CIB VEB = O.SV 

fT Ic = 20 rnA, VCE = 20V, f = 100 MHz· 

Process 08 NPN High Voltage 

MIN 

100 

100 

6 

20 

25 

35 

40 

15 

150 
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DESCRIPTION 

Complements Process 73. 

APPLICATION 

This device was designed as a\ general purpose 
amplifier and switch for appli~ations requiring 
high line voltages. 

PRINCIPAL DEVICE TYPES 

TO·39 2N3501 

TYP MAX UNITS NOTES· 

. 160 185 V , 
V 

V 

50 nA 

25 nA 

40 

70 

95 

100 300 

40 

0.25 0.4 V 

0.9 1.2 V 

7.5 10 pF 

65 80 pF 

200 MHz 
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PARAMETER TEST CONDITIONS 

COB VCB = 10V 

CIB VEB = .5V 

NF VCE = 10V,Ic = 1 mA 

fT 
Rs = 1 k, f = 1 kHz 
VCE = 10V, Ic = 100 mA 

hFE VCE = 1.0V,lc = 1 mA 

hFE VCE = 1.0V,lc =50 mA 

hFE VCE = 1.0V,Ie = 500 mA 

hFE VCE = 1.0V,le = lA 

VeE (SAT) Ic = 150 mA,lB = 15 mA 

VeE(SAT) Ie = 500 mA, IB = 50 rnA 

VBE(SAT) Ie = 150 rnA, IB = 15 rnA 

VBE(SAT) Ie = 500 rnA, IB = 50 rnA 

BVCBO Ie = 100JlA 

BVeEO Ic = 10mA 

BVEBO IE=lJlA 

leBO VCB = 40V 

lEBO VEB = 4.0V 
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DESCR!PTlON 

Process 09 is a nonoverlay double diffused silicon 
epitaxial device. 

APPLICATION 

This device was designed for general purpose audio 
amplifier applications at collector currents to one 
Amp. 

PRINCIPAL DEVICE TYPES 

TO·92 CS9013 

MIN TVP MAX UNITS NOTES 

5 10 pF 

25 35 pF 

1.0 dB 

400 MHz 

50 170 290 

60 200 350 

50 160 280 

35 120 200 

0.09 V 

·0.24 V 

0.86 V 

1.0 V 

100 

20 25 30 

7.5 

50 nA 

50 nA 
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PARAMETER TEST CONDITIONS 

ton Ic = 150 rnA, IS1 = 15 rnA 

taff Ic = 150 rnA, IS2 = 15 mA 

hlo Ic = 50 rnA, VCE = 10V, f = 20 MHz 

Ccb VCS = 10V 

Cob VEe = 0.5 

NF 
Ic = 1001lA, VCE = 10V, Rs = lk 
f = 1 kHz, PBW = 200 Hz 

hFE Ic = 100 IlA, VCE = 10V 

hFE Ic =lmA,VeE =10V 

hFE Ic = 10 rnA, VCE = 10V 

hFE Ic = 150 rnA, VCE = 10V 

hFE Ic = 500 mA, VCE = 10V 

hFE Ic = lA, VCE = 10V 

VCE(SAT) Ic = 100 rnA, Ie = 10 rnA 

VCE(SAT) Ie = 500 mA, Is = 50 rnA 

. VSE(SAT) Ic = 100 rnA, Is = 10 rnA 

VSE(SAT) Ie = 500 rnA, Is = 50 rnA 

BVCEO Ic = 10 rnA 

BVcso Ic = 100 IlA 

BVCES Ic = 10llA \ 

BVESO Ic = lOIlA 

Icso Vce = 90V 

IEso VES = 5\1 

Process 12 NPN Medium Power 

MIN 

4.0 

20 

30 

40 

40 

30 

20 

65 

120 

120 

7 
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DESCRIPTION 

Process 12 is a nonoverlay, double diffused silicon 
epitaxial device. Complement to Process 67. 

. APPLICATION 

This device was designed for general purpose 
medium power amplifiers and switches requiring 
collector currents up to 1 amp and collector 
voltages between 80 and 140 volts. 

PRINCIPAL DEVICE TYPES 

TO·92 
TO·39 
TO·202 
TO·92+ 

TYP 

50 

400 

6.5 

6.5 

50 

1.5 

100 

130 

150 

170 

130 

40 

0.1 

0.25 

0.82 

1.0 

80 

MPSA05 
2N3019 
NSD106 
TN3019, TN3020 

MAX UNITS 

60 ns 

500 ns 

10 pF 

60 pF 

4 dB 

300 

0.2 V 

0.5 V 

0.90 V 

1.20 V 

100 . V 

V 

V 

V 

50 nA 

50 nA 

NOTES 

Fig. I 

TO·39 
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SMALL SIGNAL CHARACTERISTICS (f" 1.0 kHz) 

SYMBOL CHARACTERISTIC TYP. UNITS TEST CONDITIONS 

hie I nput Resistance 3000 ohms Ie = 1.0mA VeE = 5.0V 
hoe Output Conductance 8.0 t1mhos Ie = 1.0 mA VeE = 5.0V 

hr. Voltage Feedback Ratio il xl0-4 Ie = 1.0mA VeE = 5.0V 
hf • Small Signal Current Gain 100 Ie = 1.0mA VeE = 5.0V 

TYPiCAL COMMON EMITTER CHARACTERISTICS (f = 1.0 kHz) 
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PARAMETER TEST CONDITIONS 

ton Ic = 150 mA, la1 = 15 mA 

toll Ic = 150 mA, la2 = 15 mA 

hfe IC = 20 mA, VCE = 10V, f = 100 MHz 

NF (spot) Ic = 100j.!A, VCE = 10V 
Rs = 1 kn, f = 1 kHz, PBW = 200 Hz 

Cob Vca = 10V 

Cib VEa = .5V 

hFE VCE = 1.0V, Ic = 100j.!A 

hFE VCE = 1.0V, Ic = 1.0 mA 

hFE VCE = 1.0V, Ic = 10 mA 

hFE VCE = 1.0V, Ic = 150 mA 

hFE VCE = 1.0V, Ic = 500 mA 

hf'E VCE = 5.0V, Ic = lA 

VeE(SATI Ie = 150 mA, la = 15 mA 

VCE(SATI Ic = 500 mA, I a = 50 mA 

VBE(SATI Ic = 150 mA, la = 15 mA 

VaE(SAT) Ic = 500 mA, la = 50 mA 

BVeao Ic = 1.0J,LA 

BVCES Ie = 10J,LA 

BVCEO Ic = 10mA 

BVEBO IE = 1.0J,LA 

leao VCB = 40V 

IEao VEB =4V 

Process 13 NPN Medium Power 
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DESCRIPTION 

Process 13 is a nonoverlay. Complement to Process 
63. 

APPLICATION 

These devices were designed for use as medium 
power amplifiers and switches requiring collector 
currents of .1 mA to one Amp. 

PRINCIPAL DEVICE TYPES 

TO·92 2N4401 (EBC). 2N3704 (ECB) 

MIN TYP MAX UNITS NOTES 

25 35 ns 

200 2B5 ns 

I.B 2.5 

1.2 4.0 dB 

4.5 pF 

22 pF 

15 BO 150 

25 110 250 

35 135 300 

40 140 300 

25 100 200 

15 45 75 

0.1 0.2 V 

0.26 0.36 V 

0.B7 0.97 V 

1.0 1.2 V 

60 100 140 V 

60 V 

30 40 55 V 

6.0 V 

50 nA 

50 nA 
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SYMBOL CHARACTERISTIC TYP UNITS 

hie I nput Resistance 600 ohms 

hoe Output Conductance 50 /Lmhos 
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Noise Figure vs Source 
Resistance 
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TEST CONDITIONS 

Ie = 10 rnA, VeE = 10V 
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~National . Process 14 NPN Medium Power 
~ Semiconductor 

I 
'.03' 

• (O.l'UJ 
0.0015 

-- t--iiiffijTYP 

1-

P~RAMETER TEST CONDITIONS MIN 

Cob VCB = 10V 

Cib VEB =0.5V 

hie Ic = 50 rnA, VCE = 10V. f = 20 MHz 5 

hFE Ic = 0.1 rnA. VCE = lV 20 

hFE Ic = 1 rnA. Vce = lV . 20 

hFE ic = lOrnA. VCE = lV 20 

hFE Ic = 150 rnA. VCE = lV 45 

hFE Ic = 500 rnA. Vce = lV 20 

VCe(SAT) Ic = 10 rnA. IB = 1 rnA 

VCe(SATI Ic = 150mA.IB = lOrnA 

VBE(SATI Ic = 10 rnA. IB = 1 rnA 

VBE(SAT) Ic= 150 rnA. IB = 10 rnA 

BVCEO Ic = 1 rnA 40 

BVCBO Ic = 100llA 80 

BVEBO Ie = 10llA 7 

ICBO VCB = 30 

leBO VEB =3 
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DESCRIPTION 

Process 14 is a nonoverlay double diffused silicon 
epitaxial device. Complement to Process 67. 

APPLICATION 

This device was designed for general purpose audio 
amplifier applications at collector currents to 
500 rnA. 

PRINCIPAL DEVICE TYPES 

TO·39 BFY50 
TO·92 MPS6560 

TYP MAX UNITS NOTES 

8 10 pF 

55 65 pF 

10 

60 

80 

100 400 

160 300 

70 

0.04 0.10 V 

0.10 0.15 V 

·0.70 0.90 V 

0.80 1.0 V 

50 60 V 

V 

V 

50 nA 

50 nA 
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Process 14 
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~National Process 16 NPN High Voltage 
~ Semiconductor 

I' D." -I (5.01) 

PARAMETER TEST CONDITIONS 

BVCEO Ic = 1.0mA 

BVCBO Ic = 100llA 

BVEBO IE = 10llA 

Iceo Vce = 120V 

IEeo VEe = 4.0V 

hFE Ic = 1.0 mA, V CE =-5.0V 

hFE Ic = 10 mA, VCE = 5.0V 

hFE Ic = 50 mA, VCE = 5~OV 

VCE(SAT) Ic = 10 mA, Ie = 1.0 mA 

VCE(SAT) Ic = 50 mA"le = 5.0 mA 

VeE(SAT) Ic = 10 mA, I.e = 1.0 mA 

VeE(SAT) Ic =50 mA, Ie = 5mA 

fT Ic = 10 mA, VCE = 10V, f = 100 MHz 

Cob Vce = 10V 

Ccb Vce = 10V 

C ib VEe = 0.5V 
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DESCRIPTION 

Process 16 is a nonoverlay, double diffused, 
epitaxial silicon device. 

APPLICATION 

This device was deslgn.ed for general purpose high 
voltage amplifiers and gas discharge display driving. 

PRINCIPAL DEVICE TYPES 

TO-92 2N5551 

MIN • T'lp MAX UNITS 

100 155 180 V 

120 V 

6 V 

0.5 50 nA 

0.3, 50 nA 

50 105 300 

50 132 300 

20 60 

0.07 0.15 V 

0.12 0.25 V 

0.75 1.0 V 

0.83 1.2 V 

100 220 300 MHz 

2.67 6.0 pF 

2.53 4.0 pF 

17 30 pF 
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~National . Process 19 NPN Medium Power 
~ Semiconductor 

PARAMETER TEST CONDITIONS 

ton Ie = 150 mA, IB1 = 15 mA 

toff Ie = 1.50 mA, IS2 = 15 mA 

hie Ic = 20 mA, VeE = 20V, f =100 MHz 

Ccb VCB = lOV 

CCb VES = 0.5V 

NF (spot) Ic = lOOILA, VeE = 10V 
Rs = 1 kn, f = 1 kHz, PBW = 200 Hz 

hFE Ic= 100ILA, VeE = 10V 

hFE Ic = 1 mA, VCE = 10V 

hFE Ic = 10 mA, VCE = 10V 

hFE ' Ie = 150 mA, VeE = 10V 

hFE Ic = 500 mA, VCE = 10V 

hFE Ie = lA, VCE = 10V 

VCE(SAT} Ie = 100mA: Is = 10mA 

VCE(SAT) Ie = 500 mA, Is = 50 mA 

VSE(SAT} Ic = 100 mA, IB = 10 mA 

VSE(SAT) Ic = 500 mA, Is = 50 mA 

BVCEO Ie = 10mA 

BVCBO Ic=100ILA 

BVCES Ic = 10 ILA 

BV ESO IE = 10ILA 

Icso VCB = 60V 

IESO VEa = 3V 

6-26 ' 

MIN 

DESCRIPTION 

Process 19 is nonoverlay double diffused, gold 
doped, silicon epitaxial device. Complement to 
Process 63. 

APPLICATION 

These devices were designed for use as medium 
power amplifiers and switches requiring collector 
currents of 0.1 to 500 mAo 

PRINCIPAL DEVICE TYPES 

TO-92 PN2222 

TYP MAX UNITS NOTES 

25 35 ns 

200 285 ns 

2.5 3.5 

3.0 6.0 pF 

18 25 pF 

1.2 4.0 dB 

20 100 

30 160 

40 200 300 

45 180 540 

25 90 

15 30 

0.12 0.50 V 

0.35 1.0 V 

0.90 1.2 V 

1.1 1.5 V 

30 50 60 V 

45 V 

45 85 V 

6 V 

50 nA 

50 nA 
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~·National Process 20 NPN Medium Power 
~ Semiconductor 

~
'.'" (IUS7) 

.:1 
, lUll) 

PARAMETER TEST CONDITIONS 

ton Ie = 150 rnA, IBI = 15 mA 

toff Ie = 150 rnA, IB2 = 15 rnA 

hIe Ie = 20 rnA, VeE = 20V, f = 100 MHz 

Ccb VeB = 10V 

C'b VEB = 0.5V 

NF (spot) Ie = 100fJA, VeE';' 10V 
Rs = 1 kn, f = 1 kHz, PBW = 200 Hz 

hFE Ie = 100 fJA, VeE = 10V 

hFE Ie = 1 rnA, VeE = 10V 

hFE Ie = lOrnA, VeE = 10V 

hFE Ie = 150 rnA, VeE = 10V 

hFE Ie = 500 rnA, VCE = 10V 

hFE Ic = tA, VeE = 10V 

VeE (SAT) Ie = 100 mA,·I B = 10 rnA 

VCE(SAT) Ie = 500 rnA, IB = 50 rnA 

VBE(SAT) Ie = 100 rnA, IB = 10 rnA 

VBE(SAT) Ie = 500 mA,.I B = 50 rnA 

BVeEo Ie = lOrnA 

BVeBo Ie = 100 fJA -

BV EBO IE =10fJA 

.leBo VeB = 60V 

lEBO VEB = 3V 
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DESCRIPTION 

Process 20 is nonoverlay double diffused, gold 
doped, silicon epitaxial device. Complement to 
Process 63.· . 

APPLICATION 

These devices were designed for use as medium 
power amplifiers and switches requiring collector 

. currents of 0.1 to 500 rnA. 

PRINCIPAL DEVICE TYPES 

TO·5 
TO·18 
TO·92 
TO·l05 
TO·l06 

2N2219A 
2N2222A 
MPS3642 
2N3643 
2N4141 

MIN TYP MAX UNITS NOTES 

25 35 ns 

200 285 ns 

2.5 3.5 

3.0 6.0 pF 

19 25 pF 

1.2 4.0 dB 

30 100. 

40 195 

50 240 500 

50 t80 500 

30 90 

15 30 

0.12 0.50 V 

0.35 1.0 V 

0.90 1.2 V 

1.00 1.5 V 

40 V 

70 V 

6 V 

50 nA 

50 nA 
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Note: Metah«" Clrtl. ,;"-:,......,,.-r-.,.-I""/".,-.,.....,--,.; -..,-..,... 
Idenbfl!S b,$e pad. 

PARAMETER TEST CONDITIONS 'MIN 

ts IB1 = IB2 = Ic = 10 mA 

ton IC = 10 mA, IB1 = 3 mA 

tol! Ic = 10 mA, IB2 = 1.50 mA 

hfe IC = 10 mA, VCE = 10V, f = 100 MHz 5.0 

Ccb VCB = 5V 

Ceb VE!I = 0.5V 

hFE IC = 1 mA, VCE = 1V 30 

hFE Ic = 10 mA, VCE = lV 30 

hFE Ic =50mA, VCE = lV 25 

hFE Ic = 100 mA, VCE = lV 20 

hFE Ic = 10 mA, VCE = 0.35V 30 

hFE Ic = 30 mA, VCE = O.4V 30 

VCE(SATI Ic = 10 mA, IB = 1 mA 

VCE(SAT) Ic = 100 mA, IB = 10 mA 

VBE(SAT) Ic = 10 mA, IB = 1 mA 

VBE(SAT) Ic = 100 mA, IB = 10 mA 

BVCEO Ic= 10mA 12 

BVCBO Ic = 10ilA 50 

BVEBO IE = lO IlA 4.5 

ICBO VCB = 25V 

lEBO VEB = 3V 
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Process 21 
NPN High Speed Switch 

DESCRIPTION 

Process 21 is an overlay, double diffused, gold 
doped silicon epitaxial device. Complement to 
Process 65. 

APPLICATION 

This device was designed for high speed saturated 
switching at collector currents of 10 to 100 mA. 

PRINCIPAL DEVICE TYPES 

TO·18 
TO·92 

TYP 

7 

9 

10 

6.5 

2.0 

4.0 

65 

70 

55 

30 

65 

60 

0.15 

0.35 

0.80 

1.0 

15 

55 

2N2369A 
MPS2369 (EBC) 

MAX UNITS 

13 ns 

12 ns 

18 ns 

4.0 pF 

5.0 pF 

150 

150 

150 

150 

150 

150 

0.2 V 

0.5 V 

0.85 V 

1.5 V 

19 V 

60 V 

V 

50 nA 

50 nA 

NOTES 

Fig. 1 

Fig. 2 

Fig.2 

TO·18 

TO·18 

." ... o 
(') 
(I) 
tn 
UI 

N ..... 

GIl 
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Process 21 
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Switching Times vs 
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Average Propagation Delay 
Per Transistor vs Collector 
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PARAMETER TEST CONDI'r"IONS 

t, Ic ~ 10 mA, le1 ~ le2 ~ 10 mA 

ton Ic ~ 300 mA, le1 ~ le2 ~ 30 mA 

toff Ic ~ 300 mA, le1 ~ IS2 ~ 30 mA 

COb Vce ~ 5V 

COb VEe ~ 0.5V 

hfo Ic ~ 30 mA, VCE ~ lOV, f ~ 100 MHz 

hFE VCE ~ lV, 10 mA 

hFE VCE~lV,lc~30mA 

hFE VCE ~ lV, Ic ~ 100 mA 

hFE VCE ~ lV, Ic ~ 300 mA 

hFE VCE ~ O.4V, Ic ~ 30 mA 

hFE VCE ~ 0.5V, Ic ~ 100 mA 

VCE(SAT) Ic ~ 30 mA, Ie = 3 mA 

VCE(SAT) Ic ~ 100mA, Ie = 10mA 

VCECSAT) Ic ~ 300 mA, Is = 30mA 

VeE(SAT) Ic = 30 mA, Ie = 3 mA 

VeECSAT) Ic ~ 100 mA, Ie = 10 mA 

VeE(SAT) Ic = 300 mA, Ie = 30 mA 

BVceo Ic = 100 jlA 

BVCEO Ic = 10 mA 

BVeso Ie = 100 jlA 

Icso Vce = 20V 

IEeo VEe = 3V 

Process 22 NPN Small Signal 

MIN 

3.5 

20 

20 

20 

15 

20 

20 

40· 

15 

5.0 
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DESCRIPTION 

Process 22 is an overlay, double diffused, gold 
doped silicon epitaxial device. Complement to 
Process 64. 

APPLICATION 

This device was designed for high speed logic 
and core driver applications to 300 mAo 

PRINCIPAL DEVICE TYPES 

TO·52 
TO·92 

TYP 

12 

10 

18 

3.2 

6.2 

7.0 

50 

50 

48 

30 

50 

50 

0.14 

0.20 

0.40 

0.80 

0.92 

1.1 

50 

18 

5.7 

2N3013 
2N5772 

MAX 

18 

18 

30 

5.0 

8.0 

10 

150 

150 

150 

120 

150 

150 

0.20 

0.28 

0.50 

0.95 

1.2 

1.7 

50 

50 

UNITS 

ns 

ns 

ns 

pF 

pF 

V 

V 

V 

V 

V 

V 

V 

V 

V 

nA 

nA 

NOTES 

. Fig. 1 

Fig. 2 
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TO·l8 
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CD 
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Storage Time vs Turn 
On and Turn Off Base 
Currents 
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Switching Times vs 
Ambient Temperature 
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PARAMETER TEST CONDITIONS 

ton Ic ~ 10 mA, le1 ~ 1 mA 

toft IC ~ 10 mA, le2 ~ 1 mA 

Cob Vce~5V,f~lMHz 

Cib VEe ~ 0.5V, f ~ 1 MHz 

NF 
VCE ~ 5V,I c ~ 100~A, Rs ~ 1 kn, 
Pew ~ 15.7 kHz 

hfe Ic ~ 10 mA, VCE ~ 20V, f ~ 100 MHz 

hFE Ic ~ 100~A, VCE ~ 5V 

hFE Ic ~ 1 mA, VCE ~ 5V 

hFE Ic ~ 10 mA, VCE ~ 5V 

hFE Ic ~50mA, VCE ~5V 

hFE Ic ~ 100 mA, VCE ~ 5V 

VCE(SAT) Ic ~ 10 mA, Ie ~ 1 mA 

veE (SAT) Ic ~ 10 mA, Ie ~ 1 mA 

VCE(SAT) Ic ~ 50 mA,le = 5 mA 

VeE (SAT) Ic = 50 mA. Ie = 5 mA 

BVceo Ic=10~A 

BVCEO Ic ~ 1 mA 

BVEBO Ic = 10~A 

ICBO VCB = 25V 

lEBO VEil = 4V 

Process 23 NPN Small Signal 

MIN 

2.0 

40 

70 

50 

30 

20 

60 

30 

6.0 
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DESCRIPTION 

Process 23 is an overlay, double diffused gold 
doped silicon epitaxial device. Complement to 
Process 66. 

APPLICATION 

This device is designed as general purpose amplifier 
and switch. The useful dynamic range extends to 
100 mA as a switch and to 100 MHz jlS an 
amplifier. 

PRINCIPAL DEVICE TYPES 

TO·18 
TO-92 

TYP 

30 

150 

2.7 

5.5 

2.0 

5.0 

·100 

150 

150 

120 

50 

0.07 

0.70 

0.10 

0.75 

90 

40 

NS3904 
2N3904 

MAX 

70 

250 

4.0 

8.0 

5.0 

7.0 

300 

300 

350 

200 

100 

0.10 

0.80 

0.15 

0.85 

120 

50 

8.0 

50 

50 

UNITS 

ns 

ns 

pF 

pF 

dB 

V 

V 

V 

V 

V 

V 

V 

nA 

nA 

NOTES 

Fig. 1 

Fig. 2 
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TO-18 
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PARAMETER 

toft 

hfe 

Ccb 

C'b 

hf • 

hfe 

hfe 

h fe 

hf • 

hfe 

hfe 

hfe 

VCEISAT) 

VCEISAT) 

VCEISAT) 

VCEISAT) 

VCEISAT) 

VCEISAT) 

VeEISAT) 

VeEISAT) 

VeEISAT) 

VeEISAT) 

VeEISATI 

VeEISATI 

BVCEO 

BVceo 

BVEeo 

Iceo 

IEeo 

1°~1 

TEST CONDITIONS 

Ic = 500 mA, IBI = 50 mA 

Ic = 500 mA, le2 = 50 mA 

Ic = 50 mA, VCE = 10V, f = 100 MHz 

VCB = 10V 

VEe = 0.5V 

Ic = 10 mA, VCE = lV 

Ic = 100 mA, VCE = lV 

Ic = 300 mA, VCE = lV 

Ic = 500 mA, VCE = lV 

Ic = 800 mA, VCE = lV 

Ic=lA, VCE=lV 

Ic = 800 mA, VeE = 2V 

Ic = lA, VCE = 5V 

Ic = 10 mA, Ie = 1 mA 

Ic = 100mA,Ie = 10mA 

Ic = 300 mA, Ie = 30 mA 

Ic = 500 mA, Ie = 50 mA 

Ic = 800 mA, 80 mA 

Ic = lA, 'e = 100 mA 

Ie = 10 mA, IB = 1 mA 

Ic = 100 mA, Ie = 10 mA 

Ic = 300 mA, Ie = 30 mA 

Ic = 500 mA, Ie = 50 mA 

I C = 800 mA, Ie = 80 mA 

Ie = lA, IB = 100 mA 

Ic=10mA 

Ic =lOOIlA 

Ic = lOIlA 

Vce = 40V 

VEe = 4V 

Process 25 NPN Memory Driver 

6-42 

MIN 

2.5 

40 

45 

35 

25 

20 

15 

25 

25 

40 

80 

6.0 

DESCRIPTION 

Process 25 is an overlay double diffused; gold 
doped silicon epitaxial device_ Complement to 
Process 70_ 

APPLICATION 

This device was designed for high speed core driver 
applications. 

PRINCIPAL DEVICE TYPES 

TO-18 
TO-39 
TO-92+ 

TYP 

12 

50 

4.25 

5.5 

45 

60 

90 

65 

50 

28 

25 

38 

40 

0.155 

0.155 

0.240 

0.350 

0.50 

0.70 

0.66 

0.77 

0.88 

0.95 

1.10 

1.18 

45 

100 

2N40l4 
2N3725 
TN3725 

MAX UNITS 

35 

60 

10 

55 

120 

150 

120 

100 

40 

35 

60 

60 

0.20 

0.20 

0\40 

0.50 

0.80 

1.20 

0.70 

0.85 

1.20 

1.20 

1.50 

1.70 

50 

130 

1.0 

1.0 

ns 

ns 

pF 

pF 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

IlA 

IlA 

NOTES 

Fig.1 

Fig,1 
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~National Process 27 NPN Small Signal 
~ Semiconductor 

O.OlB 

~I 
PARAMETER TEST CONDITIONS MIN 

NF (wide band) VCE = 5,Ic = 100J,lA, faw = 15.7 kHz 

NF (spot) 
VCE = 5V,Ic = 100J,lA, f = 1 kHz 
Rs = lk 

Ccb VCB = 10V,f= 1 MHz 

Cob VCB=10V,f=lMHz 

Cib VEB = 0.50V, f = 1 MHz 

fT VCE = 10V, Ic = 10 rnA 100 

ton VCE = 10V, IC = 10 mA,IB1 = 1 rnA 30 

toff VCE = 10V, Ic = 10 rnA, IB2 = 1 rnA 400 

hFE VCE = 10V,Ic = 100J,lA 40 

hFE VCE = 10V, Ic = 1 rnA 50 

hFE VCE = 10V,Ic = 10 rnA 62 

hFE VCE = 10V,Ic = 50 rnA 45 

VCE(SATI Ic = 10 rnA, IB = 1 rnA 

VBE(SATI Ic = 10 rnA, IB = 1 rnA 

BVCBO Ic = 100J,lA 50 

BVCEO IC= lOrnA 30 

BVEBO IE = 10 J.IA 5.0 

ICBO VCB = 40 

lEBO VEB = 4.0 
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DESCRIPTION 

Process 27 is a nonoverlay, double diffused, 
silicon epitaxial device. Complement to Process 69. 

APPLICATION 

This device is designed for general purpose am­
plifier and switch applications, useful from audio 
to R F frequencies. 

PRINCIPAL DEVICE TYPES 

TO-18 
TO-92 

TYP 

1.5 

1.5 

2.0 

2.5 

5.5 

500 

40 

600 

115 

150 

185 

130 

0.055 

0.770 

70 

45 

6.5 

2N915 
MPSA20 (EBC) 

MAX UNITS 

dB 

3.0 dB 

2.5 pF 

3.0 pF 

7.0 pF 

MHz 

50 ns 

700 ns 

340 

450 

560 

400 

0.10 V 

1.0 V. 

V 

60 V 

V 

50 nA 

50 nA 

NOTES 
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PARAMETER TEST CONDITIONS 

BVCEO IC= 1 mA 

BVCBO IC = 100 IlA 

SVEBO IE = 100llA 

ICBO VCB = 60V 

lEBO VEB = 3.0V 

HFE VCE = 10V, IC = 1.5 mA 

VCE(SAT) IC= 10mA,IB= 1 mA 

ft VCE = 10V, IC = 1.5 mA f = 100 MHz -

Ccb VCB = 10V 

hoe IC = 1.5 mA, VCE = 10V, f = 1.0 kHz 

NF IC= 1.5mA, VCE= 10V, Rs= 50n,f= 1.0MHz 

6-4S 

Process 29 NPN HF Amp 

DESCRIPTION 

Process 29 is an overlay double diffused, silicon 
epitaxial device. 

APPLICATION 

This device was designed for use in high frequency 
receiver front end designs requiring good NF from 
low driving Rs. 

PRINCIPAL DEVICE TYPES 

TO·92-MPS 

MIN TYP MAX UNITS 

SO V 

SO V 

4.0 V 

50 nA 

50 nA 

30 70 150 

0.12 0.25 V 

SO lS0 MHz 

1.0 1.6 pF 

2.0 5.0 Ilmho 

1.7 2.0 dB 
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PARAMETER TEST CONDITIONS 

POUT f = 27 MHz, Ic (Avg) = 415 mA, (Figure 1) 

11 Vcc = 12V, P'N = O.4W 

hfe Ic = 100 mA, VCE = 5V, f = 20 MHz 

Cob VCB = 10V 

HFE Ic = 100 mA, VCE = 1V 

VCES Ic = 1.0A, IB = 100 mA 

BVCER Ic = 1 mA,R sE = 10n 
BVEBO IE = 100 /lA 

ICBO VCB = 40V 

ICEO VCE = 40V 

lEBO VEB .= 2.0V 

SOA VCE =30V,t= 1 sec 

Safe Operating ~rea Curve 

ID 

5 

I 
~ 1,' 

~ D •• 

t 
OJ 

~-
~ 

TO·1211 
..... 
\ 
111 

.:r 

" 35 10 3050100 

VeE - CDLLECTDR·EMITIER VOLTAGE (VI 
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Process 35 
NPN RF-HF PO,wer Amplifier 

DESCRIPTlQr.l 

Process 35 is a double diffused silicon epitaxial 
device. 

APPLICATION 

This device is designed for use in the output stage 
of 4W AM Citizens Band (27 MHz) transmitters 
with capabilities to withstand infinite VSWR at 
rated output. 

PRINCIPAL DEVICE TYPES 

TO-39 
TO-126 
TO-220 

MRFB004 
MRF472 
2SC167B 

MIN TYP 

3.0 3.5 

60 70 

6.0 12 

25 

30 70 

0.2 

65 

3 

500 

Safe Operating Area Curve 

ID 
TO·3D 

111111 1\ 2ND BREAKDOWN 
LIMITED 

f- THERMAll v 

'.1 
Lti'l'~ulr 

1 510 50100 lk 

VeE - COLLECTOR EMITTER VOL lAGE (V) 

MAX 

35 

150 

0.5 

10 

100 

10 

UNITS 

W 

% 

pF 

V 

V 

V 

/lA 

/lA 

/lA 

mA 



Baslt-Emitter Saturation 
Voltage vs Collector 
Current 

Ie - COLLECTOR CURRENT (AI 

Contours of Constant 
Gain Bandwidth 
Product (ftl 

Ie - COllECTOR CURRENT (mAl 

z 

~ 
IE 

I 
~ , 
1 

i , 

.Da 

60 

1000 

5DO 

'"0 

100 

50 

30 

DC Current Gain 'IS 
Collector Current 

0.050.1 

Ie - COLLECTOR CURRENT (AI 

ft vs IC 

Vee"'SV 

'" ~:; OJD 

~~ U25 
'" c 

E~ 010 

~~ UI5 
'c .g; 0" 
l~ .as 

0.0' 
'.0 

o 

Collector-Eminar 
Saturation Voltage vs 
Collector Current 

le.,o 
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Y 
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Ie -COLLECTOR CUIlIlENT (A) 

&1. C2 = 9.0-180 pF AR&D 463 
C3, C4 = 5.0-80 pF AReQ 462 
C5.:D.DljJ.F Disc 
Ca"'O.1jJ.F Disc 

PIN - POWER IN (WI 

RFC 1 4 tulns No. 32 enameled wire wound Itn Indiana Gt'nerel Bead No. 57·1692 
RFC215jJ.Hchoke,J.W.Miller#4624 
L 1 - 0.22 ~H molded choke 
L2 - 1 ~H molded choke 

FIGURE 1.27 MHz Test Circuit 
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~National Process 36 NPN High Voltage Power 
~ Semiconductor 

r-:-- '.045 ----------j I' (1.1431 I 

0.045 
(1.1431 

PARAMETER CONDITIONS 

BVCEO ICE = 1 rnA" 

BVCBO ICB = 100/1A 

BVEBO IEB = 10 /1A 

ICEO VCE = 200V 

ICBO VCB = 225V 

lEBO VEB = 5V 

IC = 50 rnA, VCE = 10V" 

IC= 100mA, VCE= 10V' 
HFE 

IC = 250 rnA, VCE = 10V' 

IC = 500 rnA, VCE = 10V" 

VCE(SAT) IC = 100 rnA, IB =,10 rnA" 

VCE(SAT) IC= 500 rnA, IB= 100mA' 

VBE(SAT) IC = 500 rnA, IB = 100 rnA" 

VBE(ON) IC = 100 rnA, VCE = 10V" 

, 

ft IC = 50 mA, VCE = 10V,f = 20 MHz 

Cob VCB = 10V 

Cib VBE = 0.5V 

ISB VCE = 100V, T = 1 second 
, 
, TO-126 

PD(MAX) TO-202 

Ojc 
TO-126 

TO-202 

OjA TO-202 

'Pulse test, pulse wicjth = 300 p.s 
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DESCRIPTION 

Process 36 a non-overlay double-diffused silicon epitaxial 
device. 

APPLICATION 

This device is designed for use in horizontal driver, 
class A off-line amplifier and off-line switching applica­
tions. 

PRINCIPAL DEVICE TYPES 

2N5655 
2N5656 
2N5657 

MIN 

200 

225 

6 

25 

30 

15 

10 

10 

200 

MJE340 
MJE341 
MJE342 

TYP 

300 

325 

190 

200 

60 

25 

0.08 

0.175 

0.9 

·0.7 

60 

" 

MJE343 
MJE344 

MAX 

50 

1 

1 

300 

0.5 

0.5 

1.2 

1.0 

15 

125 

25 

15 

5.0 

8.33 

69.4 

UNITS 

V 

V 

V 

/1A 

/1A 

/1A 

V 

V 

.V 

V 

MHz 

pF 

pF 

mA 

W 

W 

°C/W 

°C/W 

°C/W 
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PARAMETER TEST CONDITIONS 

avCEO Ic: lOrnA 

BVCBO Ic: 100llA 

BVEeo IE: 100llA 

ICBO VCB = BVCEO 

lEBO VEB = 5V 

hFE Ic : 500 rnA. VCE : lV 

VCE(SAT) Ie: lA, IB : O.lA 

VBE(SAT) Ie: lA, Ie: O.lA 

fT' Ie : 100 rnA, VeE: 10V 

CoBO Vee = 10V 

PRINCIPAL DEVICE TYPES 

TO-202 (Package 35) 

NSD102 
NSD103 
NSDUOl 
NSDU01A 

TO-202 (Package 36) 

D42C1 
D42C2 
D42C3 
D42C4 
D42C5 
D42C6 
NSE180 

.92 PLUS (Package 90) 

92PE37A 
BD373A 

92 PLUS (Package 91) 

92PU01 
92PU01A 

TO-126 (Package 38) 

BD135 

Process 37 NPN Medium Power 

DESCRIPT!ON 

Process 37 is a double diffused silicon epitaxial 
planar device. Complement to Process 77. 

APPLICATION 

This device was designed for general purpose 
medium power amplifiers and switching circuits 
that require collector currents to 1 A. 

MIN TYP 

25 

50 

5 7 

50 

0.1 
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0.95 

300 

Power Dissipation 
E VI Case Temperature TO·126 
~ 50 

~ r+~~+4-rr+~~ 
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iii 
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\\l i 20 ~~~+4~t+4-~ 
~ 

~ 10r+~-r~~~~1 
~ , 
x 
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~ 1 C - CASE TEMPERATURE' ("CI 
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MAX UNITS . 
45 V 

.V 

V 

500 nA 

100 IlA 

400 

0.5 V 

1.5 V 

MHz 

20 pF 

Maximum Power Dissipation 
vs Ambient Temperature 

I, ... 
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I< _"'-

.. 'DO '" 200 

fA -AMBIENT TEMPERATURE lOti 

*One square inch of copper run 
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Process 37 

Base·Emitter "ON" 
Voltage vs Collector 
Current 
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PARAMETER TEST CONDITIONS 

BVCEO Ic=10mA 

BVCBO Ic = 100/lA 

BVEBO IE = 100/lA 

ICBO YCB = BVCEO 

lEBO V EB = 5V 

hFE Ic '= 100 rnA, VCE = lV 

VCE(SAT) Ic = 500 rnA, IB = 50 rnA 

VBE(SAT) Ic = 500 rnA, IB = 50 rnA 

fT Ic = 100 rnA, VCE = 10V 

COBO VCB = 10V 

PRINCIPAL DEVICE TYPES 

TO-20i (Package 35)' 

NSOU05 
NS06178 
NS06179 

TO-202 (Package 36) 

042C7 
042C8 
042C9 
NSE181 

92 PLUS (Package 901 

92PIi'378 
B0373B 
B0373C 

92 PLUS (Package 91) 

92PU05 
B0371B 
B0371C 

TO-126 (Package 381 

B0137 

, 

Process 38 NPN Medium Power 

" j 0 

MIN. 

45 

90 

5 

150 

DESCRIPTION 

Process 38 is a double diffused silicon epitaxial 
planar device. Complement to Process 78. 

APPLICATION 

This device. was designed for general purpose 
medium power amplifier and switching circuits 
that require collector currents to 1 A. 

TYP 

7: 

50 

0.1 

0.2 

0.8 

250 

MAX 

80 

160 

500 

100 

500. 

0.5 

1.4 

15 

UNITS 

V 

V 

V 

nA 

/lA 

V 

V 

MHz 

pF 

Power Dissipation Maximum Power Dissipation 
vs Ambient Temperature vs Case Temperature TO·126 
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~ I ~ 
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*One square inch of copper run 
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Process 38 
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PARAMETER TEST CONDITIONS 

BVCEO Ic = 10 mA 

BVC80 Ic = 100pA 

BVE80 IE = 100pA 

ICBO VC8 = BVCEO 

IE80 .VE8=5V 

hFE Ic.= 100 mAo VCE = lV 

VCE(SATI Ic = 500 rnA, 18 = 50 mA 

V 8E(SATI Ic = 500 mA, 18 = 50 mA 

fT Ic = 100 rnA, VCE = 10V 

COBO VC8 = 10V 

PRINCIPAL DEVICE TYPES 

TO·202 (Package 35) 

NSD104 
NS0105 
NS0106 
NSOU06 
NSOU07 

92 PLUS (Package 90) 

92PE37C 
B03730 

92 PLUS (Package 91) 

92PU06 
92PU07 
B03710 

TO·126 (Package 38) 

B0139 

Process 39 NPN Medium Power 

DESCRIPTION 

Process 39 is a double diffused silicon epitaxial 
planar device. Complement to Process 79. 

APPLICATION 

This device was designed for general purpose 
medium power amplifier and switching circuits 
that require coUector currents to 1 A. 

MIN 

80 

160 

5 

100 

Power Dissipation vs Case 
i£ . Temperature TO-126 

~ 50 

o H-+++-1-1-H--+-t-H 
~ 40 r+~~~~~1-~ 
~ 
~ 3D H--+-+-!-"~-+-+-!-~~ 
~ 

.~ 20 H--+-+-+~~-+~~ 

" ~ lDH--+-+-!-~-+-+-!-"~~ 
" 

TVP 

7 

50 

0.1 

0.2 

0.95 

120 

25 50 15 100 125150 

Te - CASE TEMPERATURE (Oel 
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MAX UNITS 

110 V 

220 V 

V 

500 nA 

100 pA 

350 

0.5 V 

1.5 V 

MHz 

12 pF 

Maximum.Power Dissipation 
vs Ambient Temperature 

'60' r-1---'--'-I-r-I-r-,-,-., 
"DO H-t-+-I+-I+-+-H 
"DO ~'\.C+-!I-+-I~-+-! 
1000 H-->,j--+--+-+-+--+-l 

10·92+" 
BO' H--t--''<I-)..+-+--t-t--! 

'DO H ....... ~-T-+o.' ... ':f-:+--t-t--! 
'DO H--t"" ....... "'J'..-P1rt ,-+--!--l 
'DO H--t-+-1""":lI~rl--!--l 

o 50 100 '" 200 

fA - AMBIENT TEMPERATURE ,"C) 

*One square inch of copper run 
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~National 
~ Semiconductor 

UH F (TO-72 and Micro Oisc Onlv) VHF (TO-92 Onlv) 

PARAMETER TEST CONDITIONS 

NF f ~ 800 MHz, VCB ~ 10V, Ic ~ 2 mA, 
Common Base, Iv s I ~ Optimum 

NF f ~ 800 MHz, VCB ~ 10V, Ic ~ 2 rnA, 

Common Base, Iv s I ~ 10 ± jO mmhos 

PG f ~ 800 MHz, V CB ~ 10V, Ic. ~ 2 mA, 
Common Base, R L ~ 500n 

NF (~450 MHz, VCE ~ 10V, Ic ~ 2 rnA, 
Common-Emitter, Rs ~ 75n 

NF f ~200 MHz, V CB ~ 10V, Ic ~ 3 mA, 
Common Base, Rs ~ lOOn 

PG f ~ 200 MHz, VCB ~ 10V, Ic ~ 3 mA, 
Common Base, RL ~ 1 kn 

rb'Cc f ~ 79.8 MHz, VCB ~ 10V, Ic ~ 3 mA, 

hfe f ~ 100 MHz, VCE ~ 10V, Ic ~ 2 rnA 

Ccb f ~ 1.0 MHz, VCB ~ 10V, IE ~ 0 

Cee f ~ 1.0 MHz, VCE ~ 10V, IB ~ 0 

hFE VCE ~ 10V,Ic ~2mA 

BVCEO Ic ~ 1 mA 

BVcBo Ic ~ 10}1A 

BVEBo IE ~ l}1A 

ICBO VCB ~ 20V 

lEBO V EB ~ 2.5V 

PRINCIPAL DEVICE TYPES 

TO-72 (Package 25) T0-92 (Package 75) 
BF1BO MPSH08 
BF181 MPSH07 
BF200 
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MIN 

7.5 

13 

6.0 

30 

30 

30 

3.0 

Process 41 
NPN AGe-UHF, Amp Mixer 

DESCRIPTION 

Process 41 is an overlay double diffused, silicon 
device, 

APPLICATION 

This device was designed for use in extremely 
low noise UHFNHF preamplifiers operated 
common-emitter or common base, and in UHF 
mixers. Exhibits forward AGC characteristics 
between 3-10 mA. 

TVP MAX UNITS NOTES 

5.5 dB TO-72 

7.0 9.5 dB TO-72 

9.0 dB TO-72 

2.0 dB TO-72 

2.5 3.0 dB Fig. 1 

16 dB Fig. 1 

2.5 5.0 ps TO-72 

7.5 

0.28 0.35 pF TO-72 

0.12 0.20 pF TO-72 
0.19 0.30 . pF TO-92 

75 200 

V 

V 

4.0 V 

100 nA 

50 nA 
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~National 
~ Semiconductor, 

PARAMETER TEST CONDITIONS 

PG f = 450 MHz, VCE = 10V, Ic = 2 mA 

NF 
f = 450 MHz, VCE = 10V, Ic = 2 mA 
Rg = 50n 

POUT f = 500 MHz, VCB = 15V, Ie = 8 mA 

PG f = 200 MHz, VCE = 10V, Ic = 2 mA 

NF 
f = 200 MHz, VCE = 10V, Ie = 2 mA 
Rs = 120n 

hfe f = 100 MHz, VCE = 10V, Ic = 5 mA 

rb'Cc f = 79.8 MHz, VCE = 10V, Ic = 5 mA 

Ccb f = 1.0 MHz, VCB = 10V,IE = 0 

Cee f= 1.OMHz, VCE = 10V,IB =0 

Cob f = 1.0 MHz, V EB = 0.5V, Ic = 0 

hFE VCE = 10V, Ic = 5 rnA 

hFE VCE = 6V, Ic =.1 mA 

VCE(SATI Ic = 10 inA, IB = 5 mA 

BVCEO Ic = 1 mA 

BVCBO Ic = 100llA 

BVEBO IE = 10llA 

ICBO VCB = 30V 

lEBO VEB = 3V 
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Process 42 NPN RF Amp 

DESCRIPTION 

Process 42 is an overlay double diffused silicon 
epitaxial device. 

APPLICATION 

This device was designed ,for use in low noise 
UHFIVHF amplifiers with collector current in the 
100 pA to 10 mA range in common emitter or 
common base mode of operation, and low fre· 
'quency drift, high output UHF oscillators. 

PRINCIPAL DEVICE TYPES 

TO·72 2N5179 
TO·92 2SC535 (ECB), MPS·Hl0 (BEC) 

MIN TVP MAX UNITS NOTES 

10 13 dB Fig. 1 

3.0, 5.0 dB Fig. 1 

30 50 mW TO·92 
Fig. 3 

22 27 dB Fi~. 2 

2.0 3.5 dB Fig. 2 

6.0 10.5 15 

3.5 10 ps TO·72 

0.4 0.5 pF TO·72 

0.2 0.3 pF TO-72 

0.8 1.5 pF TO-72 

30 90 200 

25 75 

0.07 0.2 V 

20 30 40 V 

35 V 

4.0 V 

100 nA 

50 nA 
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~National 
~ Semiconductor 

PARAMETER TEST CONDITIONS MIN 

GpE f = 200 MHz, Ic = 5 rnA, VCE = 10V 15 

NF f = 60 MHz, Ic = 1 rnA, V CE = 10V 
Rs = 200n 

PO f = 500 MHz, Ic = 8 rnA, VCE = 15V 20 

PO f = 900 MHz, Ic = 8 rnA, VeE = 15V 3.0 

hie Ic ='5 rnA, VCE = 10V, f = 100 MHz 6.0 

rb'Cc f = 79.8 MHz, VeE = 10V, IE = B rnA 

Cobo VeB = 10V, IE = 0 

Cab VES = 0.5V, Ie = 0 

hFE Ic = 1 rnA, VCE = lV 25 

hFE Ie = 5 rnA, VeE = 10V 40 

VCECSAT) Ie = 10 mA,lB = 1 rnA 

VBECSAT) Ic = 10 rnA, IB = 1 rnA 

BVCEO Ie =3 rnA 15 

BVCBO Ie = 100}.lA 30 

BV EBO . IE = 10}.lA 4.0 

ICBO VeB = 15V 

lEBO VeB = 3V 
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Process 43 
NPN VHF IUHF Oscillator 

DESCRIPTION 

Pro~ess 43 is an overlay double diffused, silicon 
epitaxial device. 

APPLICATION 

This device was designed for use.as RF amplifiers, 
oscillators and multipliers with collector current 
in the 1 rnA to 2 rnA range. 

PRINCIPAL DEVICE TYPES 

TO·72 2N918 
TO·92 PN3563, PN5130 (EBC), 

2N3663 (ECB) 

TYP MAX UNITS 

18 dB 

3.5 5.0 dB 

35 mW 

8.0 mW 

9.0 

10 25 ps 

1.2 1.7 pF 

1.4 2.0 pF 

5 

80 200 

0.25 0.40 V 

0.95 V 

20 24 V 

V 

V 

50 nA 

50 nA 

NOTES 

Neutralized 

Fig. 1 

TO·72 
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PARAMETER TEST CONDITIONS 

NF 
f = 200 MHz, Ic = 2 rnA, VCE = 10V, 
Rs = 50n 

PG 
f = 20~ MHz, Ic = 2 rnA, VCE = 10V, 
Rs = 50n 

NF 
,f = 45 MHz, Ic =4 rnA, VCE = 10V, 
Rs = son 

PG 
f= 45 MHz, Ic =4 rnA, VCE = 10V, 
Rs = son 

AGC f = 200 MHz, V AGC at 30 dB Down 

AGC f ,= 45 MHz, V AGC at 30 dB Down 

Ccb VCB = 10V, IE = 0 

hfe VCE = 10V, Ic = 4 rnA, f = 100 MHz 

hFE Ic =4 rnA, VCE = 5V 

VCEISAT) Ic = lOrnA, IB =5mA 

VBEISATl Ic = lOrnA, Iii =5mA 

BVCEO Ic= 1 rnA 

BVcBo Ic = 100pA 

BVEBo IE = 10pA 

ICBO VCB = 20V 

lEBO V EB = 3V 

Process 44 NPN AGC-RF Amp 

MIN 

20 

23 

4.0 

4.3 

3.75 

30 

30 

30 

4.0 

6·68 

DESCRIPTION 

Process 44 is an overlay double diffused, silicon 
device. 

APPLICATION 

This device was designed for use as a low noise 
VHF amplifier with forward AGC capability. 

PRINCIPAL DEVICE TYPES 

TO·72 SE5020 
TO·92 MPS6568, MPS·H30 (BEC) 

TYP ,MAX UNITS NOTES 

2.0 3,3 dB Fig. 1 

24 dB Fig. 1 

3.0 5,0 dB Fig. 2 

26 dB Fig. 2 

4.5 5.0 V Fig. 1 

5.0 5.6 V Fig. 2 

0.35 0.50 pF TO·72 

0.45 0.55 pF TO·92 

5.5 8.0 

70 200 

1.0 2.0 V 

0.85 0.95 V 

V 

V 

V 

100 nA 

50 nA 
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PARAMETER TEST CONDITIONS 

PG 
f = 45 MHz, VCE = 10V, Ic = 3 rnA, 
RG =; 50n 

NF 
f = 45 MHz, VCE = 10V, Ic = 3 rnA, 
RG = 50n 

Cre VCB = lOY, IE = 0 
Cre VCB = lOY, IE = 0 

VAGC 
f = 45 MHz, Vcc = 12V 
30 dB Gain Reduction 

VAGC 
f = 45 MHz, Vcc = l2V 
50 dB Gain Reduction 

hfe VCE = lOV, Ie = 2 rnA, f = 100 MHz 

hFE VCE = lOV, Ic = 2 rnA 

hFE VCE = 10V, Ic = 10 rnA 

VCE(SAT) Ic = 10 rnA, la = 5 rnA 

VaE(SAT) Ic = 10 rnA, la = 5 mA 

BVCEO Ic = 1 rnA 

BVcao Ic = 100J.lA 

BVEBO IE = lOJ.lA 

ICBO Vca = 20V 

lEBO VEB = 3V 

Process 45 NPN AGe-IF· Amp 

MIN 

27.0 

3.8 

3.0 

30 

18 

30 

30 

4.0 
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DESCRIPTION 

Process 45 is an overlay double diffused silicon 
device, with a Faraday shield diffusion. 

APPLICATION 

This device was designed for use as a forward AGC 
amplifier in I F amplifiers without neutralization. 

PRINCIPAL DEVICE TYPES 

TO·72 
TO·92 

TYP 

29.5 

2.8 

0.13 
0.20 

4.4 

6.8 

5.5 

80 

35 

1.0 

0.92 

SE5055 (pkg 28) 
MPS·H32 (BEC) 

MAX UNITS 

dB 

5.0 dB 

·0.22 pF 
0.30 pF 

5.0 V 

8.0 V 

200 

2.0 V 

1.0 V 

V 

V 

V 

100 nA 

50 nA 

NOTES 

Fig. 1 

Fig. 1 

TO·72 
TO·92 

Fig. 1 

Fig. 1 

'"0 ... o 
(') 
CD en en 
~ en 
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~National 
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PARAMETER TEST CONDITIONS 

Gpe f; 45 MHz, VCE ; 10V, Ic ; 10 rnA 

Ccb Vce; 10V 

goe . f; 45 MHz, VCE ; 10V, Ic ; 10 rnA 

hfe Ic; 10 mA, VCE ; 10V, f; 100 MHz 

hFE Ic; 10 mA,VCE ; 10V 

VCE(SAT) Ic; 20 mA, IB ; 1 mA 

BVCEO Ic; 1 rnA 

BVceo Ic; 100 IlA 

BVEeo Ic = lOIlA 

ICBO Vce; 30V 

lEBO VEe; 3V 
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Process 46 NPN RF-IF Amp 

MIN 

25 

3.0 

30 

30 

35 

4.0 

DESCRIPTION , 

Process 46 is an overlay double diffused, silicon 
epitaxial device, 

APPLICATION 

This device was designed for linear RF amplifier 
applications up to 100 MHz with collector current 
in the 1 rnA to 30 mA range, 

PRINCIPAL DEVICE TYPES 

TO·92 ST5025 

TYP MAX UNITS NOTES 

28 . d8 

0.8 1.0 pF TO·92 

200 Ilmho 

4,50 

100 250 

0.2 0.6 V 

55 V 

V 

V 

50 nA 

50 nA 
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~National 
~ Semiconductor 

PARAMETER TEST CONDITIONS 

PG f=45 MHz, VCE = 10V,Ic =4 rnA 

Pi:> f= 200 MHz, VCE = 10V,Ic = 2 mA 

NF f = 200 MHz, VCE = 10V, Ic = 2 mA, 
Rs = 50n 

. rb'Cc f = 79.8 MHz,VcB = 10V, IE = 5 rnA 
h

f
_ 

f= 100 MHz, VCE = 15V,Ic = 7 rnA 

Cib VEB = 0.5V, Ic = 0 

Ccb VCB = 10V,I E =0 

go_ f = 45 MHz, V CE = 15V, Ic = 7 rnA 

roep f = 10.7 MHz, VCE = 10V, Ic = 2 mA 

hFE V CE = 15V, Ic = 7 rnA 

VCE(SAT) . Ic = 20 rnA, IB = 1 rnA 

VBE(SAT) Ic = 10 rnA, IB = 5 rnA 

BVCEO Ic = 10 rnA 

BVCBO Ic = 100 JlA 

BVEBO . IE = 10JlA 

ICBO VCB = 30V 

lEBO VEB = 3V 

Process 47 NPN RF-IF Amp 

MIN 

29 

17 

6 

0.25 

lOOk 

40 

20 

35 

4.0· 
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DESCRIPTION 

Process 47 is an overlay double diffused, silicon 
epitaxial device, with a Faraday shield diffusion. 

APPLICATION, 

This device was designed for common·emitter 
low noise amplifier and mixer applications in the 
100 JlA to 15 rnA range to 300 MHz, and low 
frequency drift common-base VHF oscillator 
applications with high output levels for driving 
FET mixers. 

PRINCIPAL DEVICE TYPES 

TO·72 
TO-92 

TYP 

33 

19.5 

2.0 

6.5 

10 

2.0 

0.33 

100 

0.3 

0.85 

30 

45 

SE5035 
ST5030B, MPSH24, MPSH11 

MAX UNITS NOTES 

dB Fig. 1 

dB Unneutralized 
Fig.3 I 

4.0 dB Fig. 3 

15.0 ps 

3.0 pF TO-92 

0.40 pF TO·92 

125 Jlmho 

n 

200 

1,0 V 

0.92 V 

V 

V 

V 

50 nA 

50 nA 
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PARAMETER TEST CONDITIONS 

Cob VCB = 20 V 

hfe 
f = 20 MHz, VCE = 100 V 
Ic = .15 rnA 

hfe Ic = 1 rnA, VCE = 10V 

hfe Ic = 10 rnA, VCE = 10V 

hfe Ic = 30 rnA, VCE = 10V 

VCE(SAT) Ic = 20 rnA, IB = 2 rnA 

VBE(SAT) Ic = 20 rnA, lB' = 2 rnA 

Ceb VEB = 0.5V 

BVCEO Ic = 5 rnA 

BVCBO Ic= lOO /lA 

BV EBO IE = 100/lA 

ICBO VCB = 150V 

lEBO VEB = 6V 

\ Process 48 
NPN High Voltage Video Output 

MIN 

2.5 

15 

40 

30 

'220 

320 

7.0 
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DESCRIPTION 

Process 48 is a nonoverlay triple diffused, silicon 
device with a field plate. 

APPLICATION 

This device was designed for application as a video 
output to drive color CRT. 

PRINCIPAL DEVICE TYPES 

TO·39 
TO-202 

TYP 

2.5 

4.0 

50 

80 

100 

0.35 

0.74 

45 

280 

410 

SE7056 
SV7056, NSD134 

MAX UNITS 

3.5 pF 

160 

1.0 V 

0.85 V 

70 pF 

'320 V 

470 V 

V 

100 nA 

100 nA 

\ 

I 

NOTES 

TO-39 
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PARAMETER TEST CONDITIONS 

PG f = 45 MHz, VCE = 10V, Ic = 10 mA 

f t VCE = 10V, Ic = 10 mA 

rb'Cc f = 31.9 MHz, VCE = 10V, Ic = 8 mA 

Ccb f= 1.0 MHz, VCB = 10V, IE =0 

hFE VCE = 10V, Ic = 10 mA 

hFE VCE = 10V, Ic = 4 mA 

VSE(ON) VCE"= 10V, Ic = 10 mA 

VCEISAT) Ic = 30 mA, Ic = 3 mA 

g~e f = 45 MHz, VCE = 10V, Ic = 10 rnA 

roep f = 4.5 MHz, VCE = 10V, Ic = 2 mA 

BVCEO Ie = 1 mA 

BVCBO Ic = 100pA 

BVEBO IE=10pA 

ICBO VCB = 30V 

lEBO VEB = 3.0V 

6-86 

Process 49 NPN RF Amp 

MIN 

25 

400 

30 

30 

80k 

30 

45 

DESCRIPTIOI'J 

Process 49 is an overlay double diffused silicon 
epitaxial device. 

APPLICATION 

This device was designed for general RF amplifier 
and mixer applications to 250 MHz with collector 
current in the 1 mA to 20 mA range. 

PRINCIPAL DEVICE TYPES 

TO·92 (BEC) MPS6544, MPSH20 

TYP MAX UNITS NOTES 

30 dB 

700 MHz 

7.5 20.0 ps TO-92 

0.55 0.65 pF TO~92 

100 250 

90 

0.80 0.95 V 

0.15 0.50 V 

100 pmhos 

n 
40 55 V 

V 

4.0 V 

100 nA 

50 nA 
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PARAMETER 

COB 

CIB 

NF 

fT 

hFE 

hFE 

hFE 

hFE 

VCE(SAT) 

VCE(SAT) 

VBEISAT) 

VBE(SAT) 

ICES 

ICED 

BVCBO 

BVEBO 

BVCEO 

/ / 

0.0015 ~ 

/ // 

TEST CONDITIONS 

VCB = 10V 

VEB = lV 

VCE = 10V, Ic = 1 mA 
Rs = lk, f = 1 kHz 

VCE = 10V, Ic = 100 mA 

VCE=lV,lc=l mA 

VCE = lV, Ic = 50 mA 

VCE = lV, Ic = 150 mA 

VCE = lV, Ic = 500 mA 

Ic = 150 mA, IB = 15 mA 

Ic = 500 mA,IB = 50 mA 

Ic = 150 mA, IB = 15 mA 

Ic = 500 mA, IB = 50 mA 

VCE = 20V 

VCE = 20V 

Ie = 100 /lA 

Ie = 10/lA 

Ic = 10mA 

Process 60 PNP Medium Power 

MIN 

55 

50 

40 

20 

40 

7 

20 
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DESCRIPTION 

Complements Process 09. 

APPLICATION 

These devices are designed for general purpose 
amplifier applications at collector currents to 
500mA. 

PRINCIPAL DEVICE TYPES 

TO·92 MPS6563 

TYP MAX UNITS NOTES 

8 12 pF 

22 26 pF 

0.5 
dB 

400 MHz 

160 325 

150 300 

125 245 

65 125 

0.1 0.2 V 

0.3 0.5 V 

0.8 0.96 V 

0.98 1.2 V 

100 nA 

100 nA 

V 

8 V 

30 40 V 
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PARAMETER TEST CONDITIONS 

NF VCE = 5V, Ic = 10 IlA, Rs = 10 kO, 
PBW = 15.70 kHz 

hfe VCE = 5V, Ic = 500 IlA, f = 20 MHz 

Cob VEB = 0.5V 

Ccb V CB = 5V 

hFE Ic = 101lA, VCE =5V 

hFE Ic = 1001lA, VCE = 5V 

hFE Ic = 5001lA, VCE = 5V 

hFE Ic = 1 mA, VCE = 5V 

hFE Ic = 10mA, VCE =5V 

VCE(SAT) Ic = 1 mA, IB = O.lmA 

VCE(SAT) Ic = 10mA, IB = 1 mA 

VBE(SAT) Ic = 1 mA, IB = 0.1 mA 

VBE(SAT) Ic = 10 mA, IB = 1 mA 

BVCEO Ic = 1 mA 

BVCBO Ic = 100 IlA 

BVEBO IE = 10IlA 

ICBO VCB = 45V 

lEBO VEB = 5V 

Process 62 PNP Small Signal 

MIN 

5 

50 

50 

100 

50 

50 

35 

65 

7 
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DESCRIPTION 

Process 62 is a nonoverlay double diffused, silicon 
epitaxial device. Complement to Process 07. 

APPLICATION 

These devices are designed for low level, high gain, 
low noise general purpose amplifier applications. 

PRINCIPAL DEVICE TYPES 

TO-18 2N3550 
TO-46 2N2605 
TO-92 2N5086 (EBC), 2N4058 (ECB) 

TYP MAX UNITS NOTES 

1.20 3 dB 

6 

6 7 pF 

3.5 5 pF 

200 400 

250 500 

260 600 

270 500 

270 500 

0.05 0.10 V 

0.08 0.12 V 

0.68 0.70 V 

0.77 0.90 V 

65 70 V 

V 

V 

50 nA 

50 nA 
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Equivalant I nput Noise 
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SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 

hie I nput Resistance 2.5 8.0 20 kn Ie = 1.0mA VCE = -5.0V 
hoe Output Conductance 5.0 19 50 ~mho Ic=1.0mA VeE = -5.0V 
hre Voltage Feedback Ratio 10 xl0-4 Ie = 1.0mA VeE = -5.0V 
hfe Small Signal Current Gain 100 250 800 Ie = 1.0mA VCE = -5.0V 

TYPICAL COMMON EMITTER CHARACTERISTICS (f = 1.0 kHz) 
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1 Characteristics vs Collector c 
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PARAMETER TEST CONDITIONS 

ton Ic = 150 mA, IBl = 15 mA 

toff Ic = 150 mA, IB2 = 15 mA 

Ccb VCB = lOV 

Ceb V EB = 0.5OV 

hfe Ic = 20 mA, VCE· = 20V, f = 100 MHz 

NF (spot) 
Ic = loopA, VCE = lOV, Rs = lk 
f = 1 kHz 

hFE Ic = 1 mA, VCE = loV 

hFE Ic = 10 mA, VCE = loV 

hFE Ic = 100 mA, VCE = 10V 

hFE Ic = 150 mA, VCE = lOV 

hFE Ic = 500 mA, VCE = 10V 

VCE(SAT) Ic = 150 mA, IB = 15 mA 

VCE(SAT) Ic = 5oomA, IB = 50mA 

VBE(SAT) Ic = 150mA, Is = 15mA 

VBE(SAT) Ic = 500 mA, Is = 50 mA 

BVCEO Ic = lomA 

BVCBO Ic = 100 pA 

BVCES Ic=lopA 

BVEBo IE = lopA 

ICBO VCB = 40V 

lEBO 
, 

V EB = 3V 

Process 63 PNP Medium Power 

MIN 

1.5 

50 

50 

50 

40 

40 

35 

45 

0.45 

7 
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DESCRIPTION 

Process 63 is a nonoverlay double diffused, silicon 
epitaxial device. Complement to Process 20. 

This device was designed for use as general purpose 
amplifiers and switches requiring collector currents 
to 500 mAo 

PRINCIPAL DEVICE TYPES 

TO-5 
TO-18 
TO-92 
TO-105 
TO-lo6 
TO-92+ 

TYP 

30 

220 

6 

15 

2.5 

1.5 

140 

140 

95 

150 

50 

0.25 

0.60 

0.90 

1.10 

50 

70 

2N2905A 
2N2907A 
2N4403 (EBC), 2N3702 (ECB) 
2N3645 
2N4143 
TN2905A 

MAX UNITS NOTES 

45 ns Fig. 1 

290 ns Fig. 2 

8 pF TO-18 

18 pF TO-18 

3 dB 

400 

400 

400 

350 

200 

0.40 V 

1.00 V 

1.3 V 

1.6 V 

65 V 

95 V 

90 V 

V 

50 nA 

50 nA 
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FIGURE 1. Saturated Turn·On Switching Time Test Circuit FIGURE 2. Saturated Turn·Off Switching Time Test Circuit 

SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 

hi. Input Resistance 480 2000 ohms Ic=10rnA VCE = -10V 

hoe Output Conductance 80 1200 /.lrnhos Ic = 10 rnA VCE = -10V 

hr. Voltage Feedback Ratio 162 1500 xl0-6 Ic = 10 rnA VCE = -10V 
hf • Small Signal Current Gain 100 Ic = 10 rnA VCE = -10V 

TYPICAL COMMON EMITTER CHARACTERISTICS (f = 1.0 kHz) 
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PARAMETER TEST CONDITIONS MIN 

ton Ic =30mA, IB1 =3mA 

toff Ic = 30 mA, IB2 = 3 mA 

t. Ic = IB1 = IB2 = 10 mA 

Cob VCE = 5V 

C1b VEB'= 0.5V 

hfe f = 100 MHz, Ic = 30 mA, VCE = 10V 8 

hFE Ic = 1 mA, VCE'= lV 20 

hFE Ic = 10 mA, VCE = lV 30 

hFE Ic =30mA, VCE = lV 40 

hFE Ic = 100 mA, VCE = lV 30 

VCE(SAT) Ic = 10 mA, IB = 1 mA 

VCE(SAT) Ic = 30 mA, Is = 3 mA 

VCE(SATI Ic = 100 mA, IB = 10 mA 

VSE(SAT) Ic = 10 mA, Is = 1 mA 

VBE(SAT) Ic = 30 mA, Is = 3 mA 

VBE(SAT) Ic = 100mA, Is = 10mA 

BVCEO Ic = 10mA 12 

BVcso Ic = 100 ILA 12 

BVESO IE = lOILA 4.5 

ICES VCE = 10V 
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Process 64 
PNP High Speed Switch 

DESCRIPTION 

Process 64 is an overlay double diffused, gold 
doped silicon epitaxial device. Complement to 
Process 22. 

APPLICATION 

This device was designed for high speed saturated 
switching applications at collector currents to 
200 mAo 

PRINCIPAL DEVICE TYPES 

TO-52 
TO-92 

TYP 

10 

21 

15 

3.0 

5.0 

,12 

65 

95 

95 

85 

0.08 

0.11 

0.28 

0.80 

0.90 

1.10 

2N2894A 
PN4313 

MAX 

20 

30 

20 

4.5 

6.0 

130 

0.15 

0.19 
I 

0.45 

0.92 

1.15 

1.50 

15 

15 

50 

UNITS 

ns 

ns 

ns 

pF 

pF 

V 

V 

V 

V 

V 

V 

V 

V 

V 

nA 

NOTES 

Fig. 1 

Fig. 1 

TO-18 

TO-18 



~ 

I 
:l 

Pulsed DC Current Gain 
vs Collector Current 

zo, .----~--.~~_..., 
PULSE WIDTH. lOO p.s VeE 1: -1 V 

-O.t -1.0 -10 -200 

Ie - COLLECTOR CURRENT (mA) 

Collector Saturation 
Voltage vs Collector 

E Current 

-1 -10 -1110-200 

Ic - COllECTOR CURRENT (mAl 

I nput and Output 
Capacitance vs Reverse 
Bias Voltage 

U 

5.D ~~ CIbOlO Ic"' O l-I-
z;: 

~ '.0 
CDIIQ IE=O ., 

3.0 r--. ~ , .. :! 
8 

1.0 
I 

~ 

• -0.1-8.2 -0.5 -Ul·2.0 -5.0-10 -20 

REVERSE BIAS VOLTAGE (VI 

-" 
-&.0 

-2.0 

-1.0 

.... 

Base-Emitter On Voltage 
vs Collector Current 

z;: 1.' r.:--=tr-TTrrnnrT"T1"T1lm 
~ V,,· -5V T. :_~,:c:i 
~ 0.8 ~-tlfI 
: 0.6 l-f-t;+H:III=--HfftHlT"",JD~~C 
~ 
~ 0.4 1-l-ti-HlfIl-t+HltI/l-+t-ttil1li 

! 
I .21-l-ti-HlfIl-t+HltI/l-+t-ttil1li 
~ 
" ,: .~~~~~~~~~ 

'.1 1.. " Ie - COLLECTOR CURRENT fmA) 

Collector-Base Reverse 
Current vs Reverse Bias 

i Voltage 

i 400 1,."25"C 

". 

1: 
~ 300 I--t--+--+-+-:J"'/Y 
~ / 
ffi 200 1--+-+--t"'/Y-+--1 

~ 
I'" 1--t--+--+-+-1f--I 
_ • L-~_~~_~~~~ 
I ,. .... ".0 -" 

"" VCE - COllECTOR·EMITTER VOLTAGE IVI 

Maximum Power 
Contours of Constant Gain Dissipation vs 
Bandwidth Product 'fT) 

;: 
Ambient Temperature 

I\{ib V 
.! ... 

1 z 

I " '" I 1 000 

9I11MH. .00 I'\. 1 
M V 

., 
R-- TO-52 

~ '00 

\ ~ 
TO·92 

V"IHGiH'1 ~ ~ 300 
! 

\ f(("iTl$) ~ '00 
"\ ['." 

K '00 
~ ~ 

1.0 U • .0 " " &0 100 200 } , 
" '" 15' 

l"'-

Process 64 

~ 

Base Saturation Voltage 
vs Collector Current 

~ -2.0 H-HHH+HH-++++-+-.'1 
~ -t.6 H-ttHH+HH-++++-Ji!!'I 
~ 
e -1.2 H-ttt--'"::!:'tI-±..t'Prt7f-f ::Ii -55"e 

~ -u /"""fTft--±;r-*I''tr:l71'tt1H--f 

; -.A Fff "rltt-i-t-ttH-I 
I H-ttHH+HH-++++-+--f 

-0.1 -1 -" -lOU-lOo 

Ie - COLLECTOR CURRENT (mAl _ 

Collector-Base Diode 
Reverse Current vs 
Temperature 

1 IDa r.:--'-=-,--r-r-r""""r":"'" = VcE -·I8V ~ 

~ 
1: 
~ 1D ~~HH-t~-+-r-r; 

~ 
g to I-H~H-+-+-+++; 
8 
I 

"" '.1 L....JL.....I-L-1.....L...J......J.....J-L...J 
ZI 50 1& 101 125 160 

TA,- AMBIENT TEMPERATURE lOCI 

Maximum Power 
Dissipation vs 
Case Temperature 

12400 

J ; 2100 

L ~ 110Q 

! 1500 I"' 1 
..... TO·52 

~. 1200 

~ .00 r- "f... 

'tt, .. p... :-r-~ ." ~ .. 3D. I 

.1 r-:-" ~ i 
'00 .f! 

, 50 '00 ". 20. 
Ic - COLLECTOR CURRENT {mAl TA -AMBIENT TEMPERATURE ("CI Tc - CASE TEMPERATURE ("C) 

6-99 



Process 64 
, 

·3.0V 

SWitclring Times vs Switching Times vs 
Collector Current v .. Temperature 

100 IS 

~ Ic -10Is1 .. n 112 
"0 

Ie "30mA 

50 Vcc ·-3.0V Ilu"'182 "3.DmA 
20 Vcc ·-3.DV ! ! 

~ 20 
....-oVOUT 

::l 
I\. ~ 1. ! " -~ 

z 10 

~ " ~ 

i y '"IT TO SAMPLING SCOPE 
z 

10 L 2. ;; 
'.0 i ~ ...... 

~ 

1 
,1,::;1.0ns t- ~ 
ZIN~100K U 

2~ 
....... ... 

... 500 ~ 

1.0 PULSE GENERATOR 0 
1.0 2.0 •.. 10 20 50 100 200 t,Sl.Ons .... 0 .. 10. 1&0 

""'40001 
Ie - COLLECTOR CURRENT (rnA) PPs=150 TA - AMBIENT TEMPERATURE (CCl 

ZIN .. Son 

ton Vas =D,V rN =-6.85V 
t"ff Vaa = -9.B5V. VIN " +11.7V 

FIGURE 1. Switching Time Test Circuit 

Delay Time vs Turn On Rise Time vs Collector Storage Time vs -.:urn On Storage Time vs 
Base Current and Reverse and Turn On Base and Turn Off Ba .. Turn On and Turn Off 

~ 
Base·Emitter Voltage Currents Currents Base Currents 

" 
'.0 10 3.0 10 

I 1/1 f--:F··~ I 1 t,=Z.Ons ~ 1 ~ --,2 -r"JUy t."20n~ 11 
~ 

50 j 2.5 
Y I B.' 

,'20 .. J1' Y 
3.' 

Z 11 '5 "1 V E fl-+ II 
.. """ 5.0ns~ lSR5 

;2105 .. 
2.0 2.' 

~ 

I""" i:l i:l 6.' /~on!- ... t-~ .., ~J ~l 
u ....... 1-' ~ 

2.' : 1.' 0:::: :t= : 1.5 8.Dn& ~ ~ ~ I J .. ' V z .. 
~ '.0 

~ Ii "1 ~ 
Q 

0.5 

""" 
.... Q 

1.0 
5.0," 

z z z 
1.0 

.. .. .. ...-r ~ / / "'l1 i! i! i! 2.0 , 0.2 - , os Ie = lOrnA , IcalOmA , 
/ V Jl'fl - Vee "--3.0Y - Vee =-3.DV ~ Vee =-3.DV <; 0 0.1 0 0 

;; 
1.' 20 5.0 10 1.0 2.0 6.' 10 20 " 100 • 0.5 ,1.0 1.5 2.0 2.5 '.0 0 2.0 '.0 '.0 BO. 10 ,: 

181 - TURN-ON BASE CURRENT (rnA) Ie - COLLECTOR CURRENT (rnA) 182 - TURN-OFF BASE CURRENT (rnA) 182 - TURN·OFF BASE CURRENT (mAl 

Storage Time vs 
Turn On and Turn Off Fall Time vs Turn On and Fall Time ys Turn On and Fall Times vs Turn On and 
Base Currents ---- Turn Of~ Base Currents T~rn Off Ba .. Currents Turn Off Ba .. Currents 

3D , .. 10 3D 

1 1 " 1 1/ 1 
41.,b, " .,"'15nl 1/ r.=U'" S " . I 

... 
I~" I '.0 S 25 

~ A 3.01 .. g; 1, "'8.0n. 2D 'rI ZOns 2.0 20 
,,~ i:l i:l 8.0 i:l 

§ i I.' V 
~ ~ " 10" 

1.5 2.0" P' " 4.0111 

~ 1-1"" " " 4.0 
II VI ~ 3.0ns 

l:! \0 ; 1.0 '.0" ;;. i l:! \0 
,A 

i! 
Ic '=IOGmA 

i! 
Icl"'DrnA 

i! 2.' ~ VI , 5.0 , OJ , Ie -lOrnA •• Ie "IDDmA 
~ Vcc*-l.DV ~ Vet·-l.GV ~ Vccs-1.GV - vcc·-2.nv 

0 0 0 • 0 ..• 10 15 2D " " 0 OJ 1.0 1.' U U U • 2.' '.0 6.0 8.0 10 • 5.0 10 15 2D 25 " 
182 - TURN·OFf BASe CURRENT (mAl 182 - TURN·OfF BASE CURRENT (mAl 182 - TURN-OFF BASE CURRENT (mAl IS2 - TURN·OFF BASE CURRENT (mAl 

, -

6-100 



Input Admittance vs 
F(equency-Output 
Short Circuit 

30 ~'~'-"~'-m~A'--'--~rr~~ 
1 25 VcE"-IOV+--+ __ HI •• ~ .. -b •• 

20 r--r~1--+--+-rl~~ i 15 ~~+1~-+--+-~+-~ 
~ 1Or--r~1--+--+i~+-~ 
~ , 
;! , t::l:;I;:I:r5::±t±:J=:J 

10 

, 

'" 

10 20 50 tOO 200 500 tODD 

f - fREQUENCY Imd 

Output Admittance vs 
Collector Current and 
Voltage-Input Short 
Circuit 

''''IOOme e---r-t'.~,iw.7 
j,f ... 

A'J..1 

A 
V~~;_1v-

' .. 
VCE "'j5V.-IOV 

-I -2 -5 -10 -20 -50-100 

Ic - COLLECTOR CURRENr (rnA) 

Noise Figure vs Source 
Resistance and Collector 
Current 

~ 8dB 
dB 

\~~~ !!o" 

4d8 
'dB 
'dB 
'dB 

'·'.Orne 
10 

-0.0' -0.1 -1.0 -10 

Ic - COllECTOR CURRENT (mA) 

COMMON EMITTER VS FREQUENCY Y PARAMETERS 

16 

-. 
I 50 

z 4' 
~ 
5! 30 
~ 

~ 20 
c 
~ 10 

i • 

Output Admittance ys 
Frequency-Input 
Short Circuit 

Ic ~ lOrnA 

VCE " -lOY 

V-
r-

20 " 100 200 

f - FREQUENCY (mel 

Forward Transfer 
Admittance vs 
Collector Current and 
Voltage-Output . 
Short Circuit 

.=IDOmc v"U..J 
.YI 

/"J.1" 

I 
I 

.!. 
1 

'j' 
I 

,500 

--
" 

./. YCj "-5 V,--

..... V 
V,t-"·v 1/ 

--
~ 

VCE "-5V .. , 
,: -I -2 -5 -10 -20 -50-100 

Ic - COLLECTOR CURRENT (mAl 

Noise Figure vs 
Frequency 

! llH\rtrttt++tt++~~, 

~ 12H-~~~+++4++~+4~ 

! , 
~ 4 IC=O.5m'~~~~m=tj VeE --IOV. 

o R -un 

Forward Transfer 
Adm ittance vs 
Frequency-Output 

.. Short Circuit 

I 6°r--r~n--'--~rrr-' 
~ 40r--P~1--+--+-r+rv7 •• ~. 
~ 2.L-~~t--r-1-r~-1 ~' 1-

~ 

~ -20 
g ~0r--r~H.~--+-r+r-~ 
; 60 ~--t:.r1H---+--+lc ~ 10 rnA 
~ - VCE = -IOV 

I -BOlD 20 
,: 

50. 100 200 500 1000 

f - FREQUENCY (mel 

Reverse Transfer 
Admittance vs 
Frequency-Input 

I 
Short Circuit 

.! 

g .. · ..... :r ! -2 
~ 

~ -4 

I!: 

~ -Ii 
Ic= lOrnA 

::! -. VeE =-IOV , 
,: 1D " " '00 '00 .00 

• - FREQUENCY (mel 

M.A_G. vs Frequency 

" .. 
"' '" 3D z 

"'lOmA:1 VCE "-IOV 

h •• " 0 
CONJUGATE MATCH 

~L 

i " 
" I" 

Process 64 

" .. 
~ .. 
~ 
~ 
~ 
" 

.. 
~ 
.! 2.' 

~ '.5 

~ 
~ 

ill 
1.0 

~ 
~ 

'.5 

::! , • 
;! 

!: 24 
~ ZO 

" ~ 1& 

~ 12 

~ 
f , 
J • 

Input Admittance ys 
Collector Current and 
Voltage-Output Short 
Circuit 

f=1DOmc 

/ 

- VCE =-5V'I-'0~ --
1/1 

-b,. V - VCE = -5V,-IOV 
I .. 

I I I 

-1 -Z -5 -10 -20 -50-100 

Ie - COllECTOR CURRENT ImAI 

Reverse Transfer 
Admittance YS Collector 
Current and Voltage­
Input Short Circuit 

f'"IDOme I I I 
I I I I ..... 
I I v".-.v~ -.. 
VCE"-IOV~ -b •• 

. .uv-r 
~CE"'-5V.-IOV 

i I I I 
/ I I I 

-I -2 -5 -111 -20 -SIt-IUD 

Ic - COLLECTOR CURRENT (mAl 

Propagation Delay Time vs 
Collector Supply Voltage 

RcsSlOn 

\ 
,,; 

~ 
. .,.,. 

10.3 10-2 IIr' I 10 102 ,03 " '00 1000 0 -Ii -12 -18 

f - FREDUENCY (me) f - FREQUENCY (me) Vec - COLLECTOR SUPPLY VOLTAGE IV) 

6-101 

"'tJ .. o 
n 
CD 
en 
en 
0) 
~ 



II?A National' 
.~ Semiconductor 

1----a.ot5 ----1 

PARAMETER TEST CONDITIONS . MIN 

toft Ic = 10 mA,Ia2 = 1 mA 

ton Ic = 10rnA,Ia1 = 1 rnA 

t. Ic = la1 = la2 = 10 rnA 

Cob Vca = 5V 

C1b VEa = .5V 

hfe VCE = 10V, Ic = 10 rnA, f = 100 MHz 6.5 

hfe Ic = 1 rnA, V CE = 1 V 20 

hfe Ic = lOrnA, VCE = lV 30 

hfe Ic ,;, 50 rnA, V CE = 1 V 20 

hfe Ic = 100 rnA, VCE = lV 20 

hfe Ic = 1 mA, VCE = .5V 20 

hfe Ic = 10 rnA, VCE = .3V 20 

hfe Ic = 50 rnA, VCE = 1.0V 20 

VCE(SAT) Ic = 1 mA,la =.1 rnA 

VCE(SAT) Ic = 10 rnA, la = 1 rnA 

VCE(SAT) Ic =50rnA,la =5mA 

VBE(SAT) Ic = 1 rnA,lB =.1 rnA -
VBE(SAT) Ic = 10 rnA, la = 1 rnA 

VBE(SATI Ic = 50 rnA, IB = 5 rnA 

BVCEO Ic =3rnA 12 

, BVCBO Ic = 100~ 25 

BVEBO Ic = 10pA 4.5 

Icao Vca = 3V 
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Process 65 
PNP High Speed Switch 

DESCRIPTION 

Process 65 is an overlay double diffused, gold 
doped, silicon epitaxial device. 

APPLICATION 

This device was designed for very high speed 
saturate switching at collector currents to 50 I}IA. 

PRINCIPAL DEVICE TYPES 

TO·18 2N420S 
TO-92 MPS3640,2N5771 

TYP MAX UNITS NOTES 

18 25 ns Fig. 1 

11 15 ns Fig. 1 

15 20 ns 

2 3 pF TO-18 

2.5 3.5 pF 

9 

60 

85 120 

75 

60 

60 

67 150 

60 

0.10 0.13 V 

0.12 0.15 V 

0.25 0.50 V 

0.73 O.S V 

0.88 0.95 V 

1.00 1.5 V 

15 20 V 

30' 40 V 

V 

50 nA 
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Process 65 
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~National 
~ Semiconductor 

PARAMETER TEST CONDITIONS 

toft Ic = 10mA, IB2 = 1 mA 

ton Ic = 10 mA, IB1 = 1 mA 

Cab VCB = 5V 

Cib VEB = 0.5V 

hIe f = 100 MHz, VCE = 20V, Ic = 10 mA 

NF 
Ic = lOOIlA, VCE = 5V, Rs = 1 kS1 (wide band) 

hIe Ic = 0.1 mA, VCE = lV 

hIe Ic = 1 mA, VCE = lV 

hIe Ic = 10mA, VCE = lV 

hte Ic = 50 mA, VCE = 1V 

hIe Ic = 100 mA, VCE = lV 

VCEISAT) Ic = 10 mA, IB = 1 mA 

VCEISAT) Ic = 50 mA, IB = 5 mA 

VBEISAT) Ic = 10 mA, IB = 1 mA 

VBEISAT) Ic = 50 rnA, IB = 5 rnA 

BVCEO Ic= 1 mA 

BVCBO Ic = 100llA 

BVCES Ic=101lA 

BVEBO Ic = 10llA 

ICBO Vcs = 25V 

lEBO VES = 4V 

Process 66 PNP Small Signal 
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DESCRIPTION 

Process 66 is a nonoverlay double diffused, gold 
doped, silicon epitaxial device. Complement to 
Process 23. 

APPLICATION 

This device was designed for general purpose 
amplifier and switching applications at collector 
currents of 10 IlA to 100 mAo 

PRINCIPAL DEVICE TYPES 

TO·92 2N3906 

TYP MAX UNITS NOTES 

125 300 ns 

30 70 ns 

3.0 4.5 pF TO·92 

6.0 10.0 pF TO·92 

6.0 

2.0 4.0 dB 

80 

120 

150 300 

110 

40 

0.07 0.25 V 

0.12 0.40 V 

0.75 0.85 V 

0.85 0.95 V 

45 60 V 

70 V 

70 V 

V 

50 nA 

50 nA 

GIl 
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PARAMETER TEST CONDITIONS 

ton Ic = 500 rnA, IBI = 50 rnA 

toft Ic = 500 mA,IB2 = 50 rnA 

Cob VCB = 10V 

Cib VEB = 0.50V 

hfe VCE = 10V, Ic = 50 rnA, f = 100 MHz 

NF (spot) Ic = 1001lA, Rs = lk, VCE = 10V, 
f = 1 kHz 

hFE Ic = 0.10 rnA, VCE = 10V 

hFE Ic = 1.0 rnA, VCE = 10V 

hFE Ic = 10 rnA, VCE = 10V 

hFE Ic = 100 rnA, VCE = 10V 

hFE Ic = 500 rnA, VCE = 10V 

hFE Ic = lA, VCE = 10V 

VCE(SAT) Ic = 150 rnA, IB = 15 rnA 

VCE(SAT) Ic = 500 rnA, IB = 50 rnA 

VBE(SAT) Ic = 150 rnA, IB = 15 rnA 

VBE(SAT) Ic = 500 rnA, IB = 50 rnA 

BVCEO Ic = lOrnA 

BVcBo Ic = 100 IlA 

BVEBo IE = lOIlA 

ICBO VCB = 60V 

lEBO VEB = 4V 

Process 67 PNP Medium Power 

MIN 

20 

200 

1.5 

36 

40 

42 

40 

35 

25 

60 

80 

6 
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DESCRIPTION 

Process 67 is a nonoverlay double diffused silicon 
device. Complement to Process 12. 

APPLICATION 

This device is designed for general purpose ampli· 
fier and switching applications at currents to one 
amp. 

PRINCIPAL DEVICE TYPES 

TO-39 
TO-92 
TO-92+ 

TVP 

25 

250 

11 

65 

2 

0.5 

135 

145 

160 

150 

130 

100 

0.15 

0.4 

0.8 

0.95 

80 

120 

2N4033 
MPS4356, MPSA55 
TN4033 

MAX UNITS 

60 ns 

400 ns 

15 pF 

90 pF 

4 dB 

370 

350 

0.2 V 

0.5 V 

1.0 V 

1.2 V 

90 V 

V 

V 

50 nA 

50 nA' 

NOTES 

TO·39 

TO·39 
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PARAMETER TEST CONDITIONS 

TON Ic = 10 mA, IB = 1 mA 

TOFF Ic = 10 mA, IB = 1 mA 

NF 
VCE =5V, Ic = 100J).A, f= 1 kHz 
Rs = 1 kn 

COB VCE = 5V 

CIB VEB = lV 

fT VCE = 20V, Ic = 10 mA 

hFE VCE = lV, Ic = 100 J).A 

hFE VCE = lV, Ic = 1 mA 

hFE VCE = lV, Ic = 10mA 

hFE V CE = lV, Ic = 50 mA 

hFE VCG = lV, Ic = 100 mA 

VCE(SAT) Ic= 10 mA, IB = 1 mA. 

VCE(SAT) Ic = 50 mA,IB = 5 mA 

VBE(SAT) Ic = 10 mA, IB = 1 mA 

VBE(SAT) Ic = 50 mA, IB = 5 rnA 

ICBO VCB = 30V 

lEBO VEB = 4V 

BVCBO Ic = 10 J).A 

BVEBO Ic = 10J).A 

BVCEO Ic = 1 rnA 

BVCES IC=10J).A 

Process 69 PNP Small Signal 

6·110 

DESCRIPTION 

Process 69 is a nonoverlay double diffused, silicon 
epitaxial device. Complements Process 27. 

APPLICATION 

This device was designed for general purpose 
amplifier and switching applications to collector 
currents of 100 mAo 

PRINCIPAL DEVICE TYPES 

TO·18 2N3251A 

MIN TVP MAX UNITS NOTES 

50 70 ns' 

125 225 ns 

1.7 4.5 dB 

4 5.0 pF 

6.5 8.0 pF 

250 450 MHz 

40 150 270 

55 175 315 

50 150 270 

15 85 150 

18 35 

0.15 0.25 V 

0.25 0.50 V 

0.74 0.90 V 

0.90 1.20 V 

1.5 50 nA 

0.05 50 nA 

50 70 95 

5.0 

40 50 60 

70 
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PARAMETER 

. tON 

tOFF 

hfe 

Cob 

Cib 

hFE 

hFE 

hFE 

VCE(SAT) 

VCE(SAT) 

VCE(SAT) 

VSE(SAT) 

VSE(SAT) 

VSE(SAT) 

BVCEO 

BVcso 

BVESO 

Icso 

ICEX 

IbL 

a.OlD 

1

-----10.7621 

---I (:.~::I t- (::::~~-­
V~ 
rlt: 

t 

, 1 

J 
0.0090.030 

J 
TEST CONDITIONS 

Ic = 500 mA, lSI = 50 mA 

Ic = 500 mA, IS2 = 50 mA 

Ic = 50 mA, VCE = -10V, f = 100 MHz 

Vcs = -10V 

Veb = -0.5V 

Ic= 100mA, VCE =-lV 

Ic = 500 mA, VCE =-1V 

Ie = 1 Amp, VCE = -lV 

Ic = 150 mA, Is = 15 mA 

Ic = 500 mA, Is = 50 mA 

Ic= 1 Amp, Is = 100mA 

Ic = 150 mA, 18 = 15 mA 

Ic = 500 mA, Is = 50 mA 

Ic= 1 Amp, Is = 100mA 

Ic= 10mA 

Ic = 10MA 

IE = 10MA 

VCS = 30V 

VCE = -30V, VSE(OFF) = 3V 

VCE = -30V, VSE(OF'Fl = 3V 

6·113 

DESCRIPTION 

Process 70 is a nonoverlay double diffused, gold 
doped, silicon epitaxial device. Complement to 
process 25. 

APPLICATION 

This device was designed primarily for high speed 
saturated switching applications. 

PRINCIPAL DEVICE TYPES 

TO·39 
TO-92+ 

2N3467 
TN3467 

MIN TYP MAX UNITS NOTES 

20 40 ns Fig. 1 

60 90 ns Fig. 2 

1.75 2.9 

15 20 pF 

65. 80 pF 

40 100 200 

40 75 120 

40 . 85 

0.165 0.3 V 

0.30 0.5 V 

0.50 1.0 V 

0.80 1.0 V 

0.95 1.2 V 

1.1 t.6 V 

30 40 50 V 

40 60 80 V 

5 8.0 V 

10 100 nA 

10 100 nA 

10 120 nA 

\ 

." 
(3 
n 
CD 
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PARAMETER TEST CONDITIONS 

NF (spot) Ic = 200 J.lA. Vc = 5V. Rs = 2k. 
f = 1 kHz 

'hIe Ic = 10 rnA, VCE = 5V, f = 100 MHz 

Cob VCB = 10V 

Cib VEB = 0.50V 

hFE Ie = 100J.lA, VeE = 5V 

hFE Ie = 1 rnA. VeE = 5V 

hFE Ie = 10 rnA. VeE = 5V 

hFE Ie = 20 rnA, VeE = 5V 

VCE(SAT) Ic = 1 rnA, IB = 0.10 rnA 

VCE(SAT) Ic = 10 rnA, la = 1 rnA 

VaE(SAT) Ic = 1 mA.la = 0.10 rnA 

VBE(SAT) Ic = 10 rnA, la = 1 rnA 

BVCEO Ic = 1 rnA 

BVCBO Ie = 100J.lA 

BVEao IE = 10J.lA 

Icao Vca = 30V 

lEBO V EB = 3V 

Process 71 PNP Small Signal 

MIN 

3 

40 

40 

40 

40 

40 

40 

5 
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DESCRIPT!ON 

Process 71 is a nonoverlay, double diffused, 
silicon del/ice. Complement to Process 04. 

APPLICATION 

This device was designed for general ,purpose 
amplifier applications at collector currents to 
20'mA. 

PRINCIPAL DEVICE TYPES 

TO·18 
TO·92 

TYP 

0.5 

5 

4 

8 

140 

140 

130 

125 

0.04 

0.055 

0.8 

0.9 

50 

6 

BC 177 Series 
BC560 Series 

MAX UNITS 

2.50 dB 

6 pF 

12 pF 

400 

400 

0.10 V 

0.11 V 

0.95 V 

1.0 V 

V 

V 

V 

50 nA 

50 nA 

NOTES 

TO·18 

TO·18 
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~National Process 73 PNP High Voltage 
~ Semiconductor 

PARAMETER TEST CONDITIONS 

BVCEO Ic=10mA 

BVCBO Ic;= 100 JlA 

BVEBO IE =10JlA 

ICBO VCB = 100V 

lEBO VES = 3V 

hFE Ic =0.1 mA, VCE = 10V 

hFE Ic = 1 mA, VCE = 10V 

hFE Ic = 10 mA, VCE = 10V 

hFE Ic = 50 mA, VCE = 10V 

VCEISATI Ic = 50 mA, Is = 5 mA 

VBE(SATI Ic = 50 mA, IB = 5 mA 

COB VCS = 20V 

CIB VEB = 1.0V 

FT Ic = 30 mA, VCE =; 30V, f;' 100 MHz 

6-118 

DESCR!PTION 

Process 73 is nonoverlay doubled diffused, silicon 
epitaxial device. Complement to Process 08. 

APPLICATION 

This device was designed as a general purpose 
amplifier and switch for applications requiring 
high line voltages. 

PRINCIPAL DEVICE TYPES 

TO-39 
TO-92+ 

2N3634 
TN3634 

MIN TYP MAX UNITS NOTES 

105 160 180 V 

145 250 V 

5 7 V 

100 nA 

50 nA 

40 80 

45 90 

50 100 

55 135 270 

0.15 0.3 V 

0.75 0.9 

8 10 pF 

50 75 pF 

150 225 MHz 
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PARAMETER TEST CONDITIONS 

BVCEO I'c = 1 rnA 

BVCBO Ic = 100MA 

BVEBO IE =10MA 

ICBO VCB = 100V 

lEBO VEB = 3V 

hFE Ic = 1 rnA, V CE = 5V 

hFE Ic = 10 rnA, VCE = 5V 

hFE Ic = 50 rnA, V CE = 5V 
\ 

VCE(SAT) Ic =50mA,IB =5mA 

VBE(SAT) Ic = 50 rnA, (B = 5 rnA 

COB VCB = 10V 

fT Ic = 10 rnA, VCE = 10V, f = 100 MHz 

Process 74 PNP High Voltage 
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DESCRIPTION 

. Process 74 is nonoverlay double diffused, silicon 
epitaxial device. Complement to Process 16. 

APPLICATION 

This device was designed as a general purpose 
amplifier and switch for applications requiring 
high line voltages 

PRINCIPAL DEVICE TYPES 

TO-92 2N5401, MPSL51 

MIN TVP MAX UNITS NOTES 

105 170 210 V 

150 275 V 

6 

100 nA 

50 nA 

30 60 

40 150 240 

40 60 

0.18 0.25 

0.77 1.0 

8 12 pF 

100 160 300 MHz 



16. 
z 
~ 14. 

I 120 

100 

!!i .. 
~ .. 
, 

4' 
1 20 

• 

~,... 

i 2100 

i,. 
! 1500 

i Iloa 

§-
i!! .... 

i,.. , 
i .e 

DC Pulse CUrrlnt Gain 
vs Collector Current 

VcE "'5V 

.1 10 100 

Ie - COllECTOR CURRENT (rnA) 

Maximum Power Dissipation 
vs Case Temperature 
TO-92 

I"':' 

'" l 
....... '1 

........ 
50 100 ISO 2DO 

Tc - CASt: TEMPERATURE reI 

Collector-Emitter Break­
down Voltage With 
Resistance Batween 
Base-Emitter 

zz' I""'rm--rrrn-r-rrrn-rTlT"' 
H-ttt--t'<l-ffic-t+t-tt-ic .','~~ 

~ 210 

~ H-ttt-~~,-t+t-~c-tttt-, 

~ 200 H-ttt-~I-ffi--l'ITt~c-tttt-, 
§ 190 ~+t+-+-1-ffi4-¥lH4+t+--l 
:i 
~ 110 4+t+-+-1-ffi4+t-HY4+t+--l 
i 

170 ....... J..U....l-UJJ'-J--W.U-'UoI-J..U....J 

.1 10 100 100. 

RESISTANCE tkUl 

~ 
~ 

~ 
z 
Q 

i 
! , 
~ ;: 

" ~ 

I 
'" " ~ 
'" 
~ , 
.J 

1.' 

.. 

.. 
A 

.Z 

Base-Emitter On Voltage 
vs Collector Current 

Vet -SV 

r-

10 100 

Ie - COLLECTOR tURRENT (mAl 

Base-Emitter Saturation 
Voltage vs Collector Current 

1.' ,--,,-""..-,;--r-rr,,-r-n-r-t 
~ • 1~ ++t+tc-tc-tttt-l 

.• I-

.4 Hf-H+-+-H-H-+-++-H--I 

.Z H-I-lHc-I-++H-+-H1H 

1Z 

10 

• 

Ie - COllECTOR CURRENT {mAl 

Small Signal Current Gain 
vs Collector Current 

'=2DMHr 
VeE .. ,oY 

/ 
V 

/V 

1 10 50 

Ie - COLLECTOR CURRENT (mAl 

6-121 

:I I0Il 

" c 'DO 

i .... 
" 

... 
i 4DD 

'110 

i 'DO 

;! 1110 , 
• ;! 

.e 

Process 74 

Maximum Power Dissipation 
vs Ambient Temperatura 
TO-92 

"-

"\ 
"\. .. '" 150 ZOO 

Collector-Emitter Saturation 
Voltage vs Collector Current 

.20 r-:~~r-rn-'-"""'rTTr-t 

ac ~ • 10 ++Ht-+-++tf-ll 
= > .1& I-h-tt-+-+t-tt-+~+t-fi 
!~ 
~ c: .12 I-++H-+-+t-tt-+~+f-; 
w> 
~z 

8 ~ .01 1-t+H-+-++tt-+~'1t-l 
'::: ~~ a ~ .04 1-1-Hf"'t ..... -Hi4+Ht-l 

;'i 

~ 
!I 
:1 
~ 
§ 

.LJ....LlJL....l.-LLll....L..LLLLJ 

III 

.. 
4' 
20 

• 

.1 10 

Ie - COLLECTOR CURRENT (mAl 

. Input and Output 
Capacitance vs Reverse 
Bias Volta!!" 

I ..... 

.1 

I III '-1MHz 

1 "I 
C.le"'O 

N.II 
lJl1' 
CdI'c" O 

If'i.!. 
1 "I I' 

10 

REVERSE 81AS VOL lAGE IVI 

100 

100 



..... ..... 
en 
en 
Q) 
(,) 

e 
0. 

~National 
~ Semiconductor 

(0.187) 

1

_,·" 

~ l 
0.031 

(0.7871 

PARAMETER' TEST CONDITIONS 

BVCEO Ic = 10'mA 

BVCBO Ic = 100pA 

BVEBO IE = 100pA 

ICBO VCB = BVCEO 

lEBO V EB = 5V 

hFE Ic = 500 mA, V CE = 1 V 

VCE(SATi Ic = lA, Is = O.lA 

VSE(SATi Ic = lA, Is =O.lA 

fT Ic = 100 mA, VCE = 10V 

Coso VCB = 10V 

PRINCIPAL DEVICE TYPES 

TO·202 (Package 351 

NSD202 
NSD203 
NSDU51 
NSDU51A 

TO-202 (Package 361 

D43Cl 
D43C2 
D43C3 
D43C4 
D43C5 
D43C6 
NSE170 

92 PLUS (Package 901 

92PE77A 
BD372A 

92 PLUS (Package 911 

92PU51 
'92PU51A 
BD370A 

TO-126 (Package 381 

BD136 

Process 77 PNP Medium Power 

DESCRIPTION 

Process 77 is a double diffused silicon epitaxial 
planar device. ,Complement to Process 37. 

APPLICATION 

This device was designed for general purpose 
medium power amplifier and switching circuits 
that require collector currepts to 1 A. 
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MAX UNITS 

45 V 

V 

V 

500 nA 

100 pA 

250 

0.5 V 

1.5 V 

MHz 
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vs Ambient Temperature 
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PARAMETER TEST CONDITIONS 

BVCEO Ic = 10mA 

BVCBO Ic = 100JlA 

BVEBO IE = 100JlA 

ICBO . VCB = BVCEO 

lEBO V EB = 5V 

hFE Ic = 100 mA, VCE = lV 

VCE(SAT) Ic = 500 mA, Is = 50 mA 

VSE(SAT) Ic = 500 mA, Is = 50 mA 

fT Ic = 190 mA, VCE = 10V 

COBO VCB = 10V 

PRINCIPAL DEVICE TYPES 

TO·202 (Package 35) 

NSDU55 
NSD6180 
NSD6181 

TO-202 (Package 36) 

D43C7 
D43C8 
D43C9 
NSE171 

92 PLUS (Package 90) 

92PE77B 
BD372B 
BD372C 

92 PLUS (Package 91) 

92PU55 
BD370B 
BD370C 

TO·126 (Package 3S) 
, \ 

'BD138 

Process 78 PNP Medium Power 

DESCRIPTION 

Process 78 is a double diffused silicon epitaxial 
planar device complement to Process 38. 

APPLICATION 

This device was designed for general purpose 
medium power amplifier and switching circuits 
that require collector currents to 1 A. 

~ 

MIN 

45 

75 

5 

50 

50 

TVP 

7 

50 

0.1 

0.2· 

0.95 

Power Dissipation vs Case 
Temperature TO-126 

~ 50 ~,-~,-~,-~~ 
z 
o 
~ 40 ~4.~~-~4-~~ 

~ 
~ 30 ~4-~~~4-~~ 

~ 20 ~~~~~M-~~ 
1!l 
" ~ 10 ~~}4~}4~~~ 
" , 
< 
~ 0 
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2S 50 75 1UD 125 HiD 
11: - CASE TEMPEAATURE 1°C) 

MAX UNITS 

SO V 

110 V 

V 

500 nA 

100 JlA 

250 

0.5 V 

1.4 V 

MHz 

15 pF 

Maximum Power Dissipation 
vs Ambient Temperature 

o 50 tOO 150 zoo 
TA - AMBIENT TEMPERATURE (Oe) 

*One square inch of copper run 
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PARAMETER 'TEST CONDITIONS 

BVCEO Ic=10mA 

BVCBO Ic = 100 pA 

BVEBO IE = 100 pA 

ICBO VCB = BVCEO 

lEBO V EB = 5V 

hFE Ic = 100 rnA, VCE = lV 

VCE(SAT) Ic = 500 rnA, IB = 50 rnA 

VBE(SAT) Ic = 500 rnA, Is = 50 rnA 

fT Ic = 100 rnA, VCE = 10V 

COBO V CB = 10V 

PRINCIPAL DEVICE TYPES 

TO·202 (Package 35) 

NS0204 
NS0205 
NS0206 
NSDU56 
NSOU57 

92 PLUS (Package 90) 

92PE77C 
603720 

92 PLUS (Package 91) 

92PU56 
92PU57 
603700 

TO·126 (Package 38) 

60140 

Process 79 PNP Medium Power 

! 0 

6·126 

MIN 

80 

110 

5 

25 

50 

DESCRIPTION 

Process 79 is a double diffused silicon epitaxial 
planar device complement to Process 39. 

APPLICATION 

This device was designed for general purpose 
medium power amplifier and switching circuits 
that require collector currents to lA. 

TYP 

7 

50 

0.1 

0.2 

0.9 

120 

MAX 

110 

140 

500 

100 

150 

0.5 

1.4 

15 

UNITS 

V 

V 

V 

nA 

pA 

V 

V 

MHz 

pF 

Power Dissipation vs Case 
Temperature TO·126 

Maximum Power Dissipation 
vs Ambient Temperature 

25 50 75 100 125150 
Tc - CASE TEMPERATURE I"CI 

1600 ,-,--,--rl--r-r-r-r-. 

1400 H-I--+1--+--+--++-1 
"00 1-Il\....--+--.J-1r1---cH-I--l 
1000 I-f...'Ij",I-T-iO-,,,-+,.-+-I--4--I 
10. I-I-I-I-'Id--",,-1-+--1-+-1 
60. I-"k--jl-TO-i,~,,'+-+--I-+-I 

, 40. 1-1-I-f'S,J1'..::...t~,+--I-+-I 
'00 1--1-4-+-= I"""~~rl--+-l 

o 50 100 15D 200 

TA - AM81ENTTEMPERATURE tot) 

*One square inch of copper run 
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~National Process 2C/4F NPN Epitaxial Power 
~ Semiconductor 

PARAMETER 

BVCEO 

BVCBO 

BV EBo 

ICED 

leBO 

IEeo 

hFE 

VeE(SAT) 

VeE/ON) 

SOA 

SOA 

SOA 

I, 

I, 

POIMAX) 

r ~/ / / / / / / / / // 
~ »~ 
V JI~ 
V V 
~ uV 
V V 
V »~ 
1/////// ///// 

TEST CONDITIONS 

Ic = 100 mA, (Nole 1) 

Ic = 1 mA 

IE = lmA 

VCE = BVcEO - 10V 

Vee = BVCEO 

VEB = 5V 

Ic = 1.0A, VCE = lV, (Note 1) 

Ic = 2.0A, I B = 0.3A, (Nole 1) 

0.058 

iWil 

Ic = 2.0A, VCE = 2.0V, (Note 1) 

TO·220, V CE = 25V 1= 1 sec 

TO·126, VCE = 33.3V, t = 1 sec 

TO·202, V CE = 30V, 1= 1 sec 

Ic = 0.5A, VCE = 2V 

Ic = lA,IB1 = IB2 =O.lA, 

Vcc = 40V 

Ic = lA,I B1 = IB2 =O.lA, 

Vcc = 40V 

Ic = lA,IB1 = IB2 =O.lA, 

Vcc = 40V 

Ic = lA,I B1 = IB2 = O.lA, 

Vcc = 40V 

TO·220 

TO·12,6 

TO·202 

TO·220 

TO·126 

TO·202 

Note 1: Pulsed measurement = 3001'5 pulse width. 

PRINCIPAL DEVICE TYPES 

MIN 

30 

60 

5 

15 

1.6 

0.9 

0.4 

4 

40, 
30 
12.5 

TO-220 (Package 37) 

DC44Cl NSP520 TlP29B 
TIP29C 
TIP31 
TIP31A 
TIP31B 
TIP31C 
TIP61 

TIP61A 
TIP61B 
TIP61C 

TO-126 (Package 38) 

2N4921 
DC44C2 NSP521 
DC44C4 NSP4921 
DC44C5 NSP4922 
DC44C7 NSP4923 
DC44C8, TIP29 
DC44Cl0 TIP29A 

2N4922 
2N4923 
MJE520 
MJE521 

7-2 

DESCRIPTION 

Process 2C/4F is a double epitaxial silicon mesa 
with diffused emitter, 

APPLICATION 

This device was designed for' general purpose 
power amplifier and switching circuits where a 
large safe operating area is required, 

TYP 

8 

10 

0.1 

10 
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0.25 

0.75 

0.25 
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100 

200 

300 

10 

100 

200 

0.5 

1.0 
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4.167 

10.0 

UNITS 

V 

V 

A 

A 

A 

MHz 

/.lS 

/.lS 

/.lS 

/.lS 

W 

W 

W 

'C/W 
'C/W 

'C/W 
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'?A National Process 2E/4E NPN Epitaxial Power 
~ Semiconductor 

V/.'/////////////0 

.~ ~ 
~ n ~ ' .• 10 

~ .% 11.7781 

PARAMETER 

BVCEO 

BVCBO 

BVEBO 

ICEO 

ICBO 

lEBO 

h·FE 

VCE{SATI 

VBE(ON) 

SOA 

SOA 

SOA 

t, 

t, 

PO{MAXI 

~ % V (j ~J 
V//////////////~ 

TEST CONOITIONS 

IC = 100 rnA, (Note 1) 

Ic = 1 rnA 

IE = lmA 

VCE ~ BVCEO - 10V 

VCB = Bli cEO 

VEB = 5V 

Ic = 1.5A, VCE = 20V, (Note 1) 

Ic = 4.0A, IB = O.SA, (Note 1) 

Ic = 4.0A, VCE = 2.0V, (Note 1) 

TO·220, V CE = 33.3V, t = 1 sec 

TO'12S, VCE = 33.3V, t = 1 sec 

TO·202, VCE = 30V, t = 1 sec 

Ic = 0.5A, VCE = 2V, f = 1 MHz 

Ic = LOA, IB1 = O.lA, IB2 = O.lA, 

Vcc = 30V 

Ic = 1.0A,IB1 = O.lA, IB2 = O.lA, 

Vcc = 30V 

Ic = LOA, IB1 = O.lA, IB2 = 0.1A, 

Vcc = 30V, 

Ic = 1.0A,IB1 =0.lA,IB2 =O.lA, 

Vcc = 30V 

TO·220 

TO·126 

TO·202 

TO·220 

TO·126 

TO·202 

Note 1: Pulsed measurement = 300flS pulse width 

PRINCIPAL DEVICE TYPES 

TO-220 (Package 37) 

2N5293 2N5298 2N6130 
2N5294 2N6121 2N6131 
2N5295 2N6122 2N6288 
2N5296 2N6123 2N6289 
2N5297 2N6129 2N6290 

2N6291 
2N6292 
2N6293 
D44C3 
D44C6 

D44C9 
D44Cl1 
D44C12 . 
NSP41 
NSP41A 

N,SP41B 
NSP41C 
NSP5190 
NSP5192 
NSP5193 

7·4 

MIN 

30 

50 

5 

20 

1.5 

1.2 

0.5 

4 

50 

40 

15 

DESCRIPTION 

Process 2E/4E is a double epitaxial silicon mesa 
with diffused emitter . 

APPLICATION' 

This device was designed for general purpose 
power amplifier and switching circuits where a 
large safe operation area is required. 

TYP MAX UNITS 

SO 100 V 

200 V 

8 V 

50 300 /1A 

10 100 /1 A 

50 1000 /1A 

200 

0.6 V 

1.3 V 

A 

A 

A 

MHz 

0.10 /1S 

0.25 /1s 

0.35 flS 

0.23 . flS 

W 

W 

W 

2.5 °C/W 

3.125 °C/W 

8.33 °C/W 

TO-126 (Package 38) 

2N5190 
2N5191 
2N5192 

-~--
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PARAMETER TEST CONDITIONS 

BVCEO Ic = 100 mA 

BVCBO Ic = 100,uA 

BVEBO IE = 2 mA 

ICEO VCE = 1/2 BVCEO 

ICBO VCB = BVCEO 

lEBO VEB = 5V 

hFE Ic=2A,VCE=3V 

VCE(SAT) Ic = 5A, Is = 2.0 mA 

VSE(ON) Ic = 5A, VCE = 3V 

Coso VCB = 10V 

IhFEI Ic = lA, VCE =3V,f= 1 MHz 

tON Ic = 6A, VCE = 30V, (Figure 1) 

tOFF Ic = 6A, VCE = 30V, (Figure 1) 

SOA TO·220, VCE = 33V, t = 1 sec 

SOA TO·126, VCE = 33V, t = 1 sec 

PO(MAX) TO·220 

PO(MAX) TO·126 

Ojc TO·220 

Ojc TO·126 

PRINCIPAL DEVICE TYPES 

TO·220 (Package 37) TO·126 (Package 38) 
2N6386 NSP2101 2N6037 MJE802 
TIP110 NSP2102 2N6038 MJE803 
TIP111 NSP2103 2N6039 
TIPl12 MJE800 
NSP2100 MJE801 

0.018 
if.i7i1 

MIN 

30 

50 

5 

500 

1.5 

1.2 

50 

40 

7·6 

Process 2J/4J 
'NPN Power Darlington 

DESCRIPTION' 

Process 2J/4J is a double epitaxial silicon mesa 
device. Complement to Process 3J/5J. 

APPLICATION 

This device was designed for use in driver and 
output stages of complementary audio amplifier 
circuits. It is also well suited for solenoid driver 
appl ications. 

TYP MAX UNITS 

100 V 

120 V 

V 

0.5 mA 

200 ,uA 

2.0 mA 

15,000 

3.0 V 

2.5 V 

30 pF 

9 MHz 

1.25 ,us 

2.75 ,us 

A 

A 

W 

W 

2.5 °CIW 

3.125 °CIW 



Typical Normalized Pulsed 
Current Gain vs Collector 
Current 
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LL 
it) o ~ National Process 3C/SF PNP Epitaxial Power 
('I) '~ Semiconductor 
U) 
U) 
G) 
(,) 
o .. 
0.. 

PARAMETER 

BVCEO 

BVCBO 

BVEBO 

ICEO 

ICBO 

lEBO 

hFE 

VCE(SAT) 

VBE(ON) 

SOA 

SOA 

SOA 

fT 

td 

tf 

PD 

V/////////// 
V >:I: 
~ / 
V ~ V u/ 

~ : 
v ~ v///////// /': 

II.OS8 
(1.413) 

TEST CONDITIONS 

IC= 100 mA 

IC=l mA 

IE= 1 mA 

VCE = BVCEO - 10V 

VCB = BVCEO 

VEB = 5V 

IC = 1.0A, vCE = 1.0V 

IC = 2.0A, IB = 0.3A 

IC = 2.0A, VCE = 2.0V 

TO·220, VCE = 25V, t = 1 sec 

TO·126, VeE = 33.3V, t = 1 sec 

TO·202, VCE = 33.3V, t = 1 sec 

IC = 0.5A, VCE = 2V 

IC = lA, IBl = IB2 = O.rA 

VCC = 40V 

TO·220 

TO-126 

TO-202 

TO-220 

TO-126 

TO-202 

Note 1: Pulsed measurement = 300"s pulse width. 

PRINCIPAL DEVICE TYPES· 
TO-220 (Package 37) 

D45C1 D45C7 NSP370 
D45C2 D45C8 NSP4918 
D45C4 D45C10 NSP4919 
D45C5 D45Cl1 NSP4920 

TlP30 
TIP30A 
TIP30B 
TIP30C 

TIP3-2 
TIP32A 
TIP328 
TIP32C 

TIP62 
TlP62A 
TIP62B 
TIP62C 

7-8 

MIN 

30 

50 

5 

10 

1.6 

0.9 

DESCRIPTION 

Process 3C/5F is a double epitaxial silicon mesa 
with diffused emitter . 

APPLICATION 

This device was designed for general purpose 
power amplifier and switching circuits where a 
large safe operating area is required .. 

TYP MAX ' UNITS 

100 V 

150 V 

6.5 V 

10 . 300 fJA 

0.1 ,10 fJA 

10 100 fJA 

120 

0.5 V 

1.1 V 

A 

A 

0.375 A 

.4 

0.03 

0.20 

0.26 

0.20 

TO-126 (Package 38) 

2N4918 
2N4919 
2N4920 
MJE370 

40 

30 

12.5 

3.125 

4.167 

10.0 

MHz 

fJS 

fJs 

fJS 

fJS 

W 

W 

W 

°CIW 

°C/W 

°C/W 
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Typical Normalized Pulsed 
Current Gain vs Collector 
Current 
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w 
It) 
Lil ~ National Process 3E/5E PNP Epitaxial Power 
CV) ~ Semiconductor 
en en 
CI) 
(,) 
o ... 
c. 

I 

PARAMETER 

BVCEO 

BVCBO 

BVEBO 

ICEO 

ICBO 

lEBO 

hFE 

VCE(SAT) 

VBE(ON) 

SOA 

SOA 

SOA 

PD(MAX) 

I~---------~':::=::"----------1 
:////////////////~ 
;:;: ;( 

~ ~ 
~ / 0 . .,0 

~ ~J(1'71" / ~ . 

;/////////////~ 
TEST CONDITIONS 

IC = 100 rnA, (Note 1) 

IC= I rnA 

IE= 1 rnA 

VCE = BVCEO 

VCB = BVCEO 

VEB = 5V 

IC = 1.5A, V CE = 2.0V, (Note I) 

IC = 4.0A, IB = 0.6A, (Note 1) 

IC = 4,OA, VCE = 2.0V, (Note I) 

TO·220, VCE = 33.3V, t = 1 sec 

TO-126, VCE = 33.3V,t= 1 sec 

TO-202'-VCE = 33.3V, t = I sec 

Ie = 0.5A, VCE = 2V, f = 1 MHz 

IC = 1.0A, IBI = O.IA, IB2 = O.IA, 

VCE =30V 

IC= 1.0A,IBI =O.IA,IB2=0.IA, 

VCE = 30V 

IC= 1.0A,IBI =0.IA,IB2=0.IA, 

VCE = 30V 

IC= 1.0A,IBI =0.IA,IB2=0.IA, 

VCE = 30V 

TO-220 

TO-126 

TO-202 

TO-220 

TO-126 

TO-202 

Note 1: Pulsed measurement = 300jJs pulse width. 

PRINCIPAL DEVICE TYPES 
TO-220 (Package 37) 

2N6106 2N6124 D45C3 
2N6107 2N6125' D45C6 
2N6108 2N6126 D45C9 

TO-126 (Package 38) 

2N5193 
2N5194 
2N5195 

.2N6109 2N6132 D45C12 
2N6110 2N6133 NSP42 
2N6111 2N6134 NSP42A 

NSP428 
NSP42C 
NSP371 
NSP5193 
NSP5194 
NSP5195 

MJE371 

7-10 

MIN 

30 

40 

5 

'20 

1.5 

'1.2 

0.45 

4 

DESCRIPTION 

Process 3E/5E is a 'double epitaxial silicon mesa 
with diffused emitter . 

APPLICATION. 

This device was designed for general purpose 
power amplifier and switching circuits where a 
large safe operation area is required. 

TYP 

60 

8 

50 
.. 

10 

50 

0.10 

0.25 

0.40 

0.23 

MAX 

100 

150 

300 

100 

1000' 

170 

0.65 

1.3 

50 

40 

15 

2.5 

3.125 

8.33 

UNITS 

V 

V 

V 

I'A 

I'A 

I'A 

V 

V 

A 

A 

A 

MHz 

I'S 

I'S 

I'S 

I'S 

w 
w 
W 

'CIW 
'c/w 
'CIW 
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Typical Normalized Pulsed 
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Current 
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PARAMETER 

BVCEO 

BVCBO 

BV EBO 

ICEO 

ICBO 

lEBO 

hFE · 

VCEISAT) 

VSEION) 

Coso 

IhFE I 

tON 

tOFF 

PO(MAX) 

POIMAX) 

°je 

°je 

\ 

TEST CONDITIONS 

Ic=100mA 

Ic = 100pA 

IE.=2mA 

VCE = 1/2 BVCEO 

VCB = BVCEO 

VEB = 5V 

Ic = 2A, VCE = 3V 

Ic = 5A, Is = 2.0 mA 

Ic =5A,VCE =3V 

VCB = 10V 

0.066 
(1.6161 

Ic = 1A, VCE = 3V, f = 1 MHz 

Ic = 6A, VCE = 30V, (Figure 1) 

Ic = 6A, VCE = 30V, (Figure 1) 

TO-220 

TO-126 

TO-220 

TO-126 

PRINCIPAL DEVICE TYPES 

TO-126 (Package 38) TO-220 (Package 37) 
2N6034 TIP115 
2N6035 ,TIP116 
2N6036 TIP117 
MJE700 NSP2090 
MJE701 NSP2091 
MJE702 NSP2092 
MJE703 NSP2093 

MIN 

30 

50 

5 

500 

50 

40 

7-12 

Process 3J/5J 
PNP Power Darlington 

DESCRIPTION 

Process 3J/5J is a double epitaxial silicon mesa 
device. Complement to Process 2J/4J. 

APPLICATION 

This device was designed for use in driver and 
output stages of complementary audio amplifier 
circuits. It is also well suited for solenoid driver 
applications. 

TYP MAX UNITS 

100 V 

120 V 

V 

0.5 mA 

200 pA 

2.0 mA 

3.3 V 

2.8 V 

35 pF 

4 

2.0 

. 2.6 

W 

W 

2.5 °CIW 

3.125 °CIW 
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PARAMETER 

BVCEO 

BVCBO 

BVEBO 

ICED 

ICBO 

lEBO 

hFE 

VCE(SAT) 

VBE(ON) 

SOA 

SOA 

0.100 
1Z.54OJ 

TEST CONDITIONS 

Ic = 200 rnA, (Note 1) 

Ic = 1 rnA 

IE =0.5mA 

VCE = BVCEO -10V 

VC8 = BVCEO + 20V 

·VE8=5V 

Ic = 2:5 A, VCE = 2V 

Ic = 4 A,I8 =O.4A 

Ic = 5 A, V CE = 2V 

TO·3, Ic = 3 A, t = 1 sec 

TO·220, Ic = 2 A, t = 1 sec 

Ic = 0.5 A, VCE = 5V, f = 1 MHz 

Ic = 5 A; IB1 = 182 = 0.5 A 

Po (MAX) 

PO(MAX) 

Ojc 

O)c 

Vcc =40V 

Ic = SA,IB1 = IB2 =0.5A, 
Vcc = 40V 

Ic = 5 A, 181 = IB2 = 0.5 A, 
Vcc = 40V 

Ic = 5 A, 181 = 182 = 0.5 A, 
Vcc = 40V 

TO·3 

TO·220 

TO·3 

TO 220 

Note 1: Pulsed measurement = 300 IJS pulse width. 

PRINCIPAL DEVICE TYPES 
TO·220 (Package 37) 

NSP5977 NSP2021 
NSP5978 NSP205 
NSP5979 NSP3055 
NSP2020 2N6098,2N6099 

2N6102,2N6103 
2N6100,2N6101 
2N6486 
2N6487 

D44Hl 
D44H2 
D44H4 
D44H5 

7·14 

Process 4A Epitaxial Power 

MIN 

40 

60 

5 

20 

30 

30 

2 

115 

60 

DESCRIPTION 

Process 4A is a double epitaxial silicon NPN mesa 
device with diffused emitter. 

APPLICATION 

This device was designed for general purpose 
power amplifier and switching circuits where a 
large safe operating area is required. 

TYP 

7 

10 

1 

1 

0.4 

1.1 

3 

0.07 

0.8 

0.4 

0.5 

MAX 

100 

200 

20 

500 

160 

0.6 

1.3 

1.52 

2.08 

UNITS 

V 

V 

V 

V 

f,LS 

f,LS 

f,LS 

f,LS 

D44H7 
D44H8 
D44Hl0 
D44Hl1 

NSP2480 
NSP2481 
NSP2482 
NSP2483 

. TO'3 (Package 98) 

2N3055 2N5067 
2N4913 . 2N5068 
2N4914 2N5069 
2N4915 2N6569 

MJ2801 
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PARAMETER CONDITIONS 

BVCEO Ic=200mA 

BVCBO Ie = 500 MA 

BVEBO IE = 100MA 

ICEO VCE = 30V 

ICEX ,veE = 60V, VBE = -1.5V 

ICBO VeB = 60V 

lEBO VEB = 5V 

HFE IC=lA,VCE=2V 

HFE IC = 3A, VCE = 2V 

HFE Ie = 8A, VCE.= 4V 

VCE(SAT) IC = 5A, IB = 0.5A 

VCE(SAT) IC = 8A, IB = 1.6A 

VBE(SAT) IC = 5A, IB = 0.5A 

VBE(ON) le= 3A, VCE = 2V 

Cobo VCB = 10V 

ft IC'" 0.5A, VCE = 10V, f = 1 MHz 

SOA TO·3. VCE = 45V t = 1 sec 

SOA TO·220, VCE = 45V, t = 1 sec 

PO(MAX) TO·3 

PO(MAX) TO-220 

Ojc TO-3 

Ojc TO-220 

PRINCIPAL DEVICE TYPES 
TO-3 
2N3713 2N5758 2N5877 
2N3714 2N5759 2N5878 
2N3715 2N5760 MJ2840 
2N3716 MJ2841 

\ 
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DESCRIPTION 

Process 48 NPN 
Epitaxial Power 

Process 4B is a double epitaxial silicon mesa transistor 
with diffused emitter. 

APPLICATION 

This device was designed for general purpose amplifier 
and switching circuits where a large safe operating area 
is required. 

MIN TYP MAX UNITS 

60 80 150 V 

60. V 

5 7 V 

mA 

0.5 mA 

0.5 mA 

mA 

25 

15 100 

5 

V 

3 V 

1.6 V 

1.5 V 

300 pF 

4 MHz 

3.3 A 

1.55 A 

150 W 

70 W 

1.16 °CIW 

1.78 °CIW 
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PARAMETER CONOITIONS 

, BVCEO IC= 200 mA 

BVCBO IC = 500/LA 

BVEBO IE = 100/LA 

ICEX VCE = 60V, VBE = -1.5V 

ICBO VCB = 60V 

lEBO VEB = 5V 

HFE IC = 2A, VC'E = 4V 

HFE IC = 6A, VCE = 4V 

HFE IC = 12A, VCE = 4V 

VCE(SAT) IC = 7A, IB = 0.7A 

VCE(SAT) IC = 12A, IB = 2.4A 

VBE(SAT) , IC = 7A, IB = 0.7A 

VBE(ON) IC = 12A, VCE = 4V 

Cobo VCB = 10V 

SOA TO·3, VCE = 50V, t = 1 sec 

ft IC = lA, VCE = 10V, f =1 MHz 

PO(MAX) TO·3 

PO(MAX) TO-220 

IJjc TO-3 

IJjc TO-220 

PRINCIPAL DEVICE TYPES 

TO-3 
2N51;l32 2N5881 
2N5633 2N5882 
2N5634 B0351 
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DESCRIPTION 

Process 4C NPN 
Epitaxial Power 

Process 4C is a double epitaxial silicon mesa transistor 
with diffused emitter. 

APPLICATION 

This device was designed for general purpose amplifier 
and switching circuits where a large safe operating area 
is required. 

MIN TYP MAX UNITS 

60 80 150 V 

60 100 V 

5 V 

0.5 mA 

0.5 mA 

1.0 mA 

35 

20 100 

5 

1 V 

4 V 

1.6 V 

2.5 V 

400 pF 

3.0 A 

4 MHz 

175 w 

75 w 

1.0 °C/W 

1.66 °c/w 
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PARAMETER CONDITIONS 

BVCEO IC = 200 mA 

BVCBO IC= 1 mA 

BVEBO IE = 100 /lA 

ICEO VCE = 30V 

ICEX VCE = 60V, VBE = -1:5V 

ICBO VCB = 60V 

lEBO VBE = 5V 

HFE IC=3A, VCE=4V 

HFE IC = lOA, VCE = 4V 

HFE Ic = 20A, VCE = 4V 

VCE(SAT) IC = 15A, IB = 1.5A 

VCE(SAT) IC=20A,IB=4A 

VBE(SAT) IC = 15A, IB = 1.5A 

VBE(ON) IC = 20A, VCE = 4V 

Cobo VCB = 10V 

ft IC = lA, VCE = 10V, f = 1, MHz 

PD(MAX) TO-3 

8jc TO-3 

PRINCIPAL DEVICE TYPES 

TO-3 
,2N5629 
2N5630 
2N5631 
2N5885 
2N5886 
2N5301 
2N5302 
2N5303 
MJ802 
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DESCRIPTION 

Process 4G NPN 
Epitaxial Power 

Process 4G is a double epitaxial silicon mesa transistor 
with diffused emitter. ' 

APPLICATION 

This device was designed for general purpose amplifier 
and switching circuits where a large safe operating area 
is required. 

MIN 

60 

60 

5 

35 

20 

5 

4 

200 

TYP 

80 

MAX 

150 

2 

100 

4 

1.8 

2.5 

500 

0.875 

UNITS 

V 

V 

V 

mA 

mA 

mA 

mA 

V 

V 

V 

V 

pF 

MHz 

W 

°C!W 
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PARAMETER CONDITIONS 

BVCEO IC= 100 mA 

BVCBO IC = 500 t/A 

BVEBO IE = 5 mA 

ICEO VCE = 30V 

ICEX VCE = 60V, VEB = 1-_5V 

lEBO VBE = 5V 

HFE IC=4A,VCE=3V 

HFE IC= 8A, VCE = 3V 

VCE(SAT) IC = 4A, IB = 16 mA 

VCE(SAT) IC= 8A, IB = 80mA 

VBE(SAT) IC= 8A, IB = 80 mA 

VBE(ON) IC=4A, VCE = 3V 

Cobo VCB = 10V 

f t IC = 3A, VCE = 3V, f = 1 MHz 

PD(MAX) TO-3 

PD(MAX) TO-220 

Ojc TO-3 

Ojc TO-220 

PRINCIPAL DEVICE TYPES 

TO-3 
2N6055 
2N6056 
2N6383 
2N6384 

2N6385 
MJ1000 
MJ1001 

TO-220 
TIP121 
TIP122 
TIP130 
TIP131 

TlP132 
SE9300 
SE9301 
SE9302 
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DESCRIPTION 

Process 4K NPN 
Epitaxial Power 

Process 4K is a double epitaxial silicon mesa Darlington 
transistor. 

APPLICATION 

The 4K was designed for general purpose amplifier 
and low-speed switching applications_ 

MIN TYP 

60 80r 

60 

5 

750 

100 

4 

120 

60 

MAX 

150 

0_5 

0_5 

2_0 

18000 

2 

3 

4 

2_8 

200 

1.66 

2_08 

UNITS 

v 
V 

V 

mA 

mA 

. mA 

V 

V 

V 

V 

pF 

MHz 

W 

W 

°CIW 

°CIW 
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PARAMETER TEST CONDITIONS 

BVCEO Ic = 200 mA, (Note 1) 

BVCBO Ic = 1 mA 

BVEBO IE = 0.5 mA 

Ie EO VCE = BVCEO - 10V 

leBo VCB = BVCEO + 20V 

lEBO VEB = 5V 

hFE Ie = 2.5 A, V CE = 2V 

VCE(SAT) Ie = 4 A, IB = 0.4 A 

VBE(ON) Ic = 5 A, V CE = 2V 

SOA Ic = 3 A, t = 1 sec 

f t Ic =0.5 A, VCE =5V, f= 1 MHz 

td Ic = 5 A, IBI = IB2 = 0.5 A 
Vcc = 40V 

t, Ic = 5 A, IBI = IB2 = 0.5 A, 
Vcc = 40V 

t. Ic = 5A, IBI = IB2 = 0.5 A, 
Vcc = 40V 

tf Ic = 5 A, IBI = IB2 = 0.5 A, 
Vee = 40V 

PO(MAX) TO·220 

°jc TO·220 

Note 1: Pulsed measurement = 300 I'S pulse width. 

PRINCIPAL DEVICE TYPES 
TO-220 

NSP5974 NSP2955 D45H4 
NSP5975 2N6489 D45H5 
NSP5976 2N6490 D45H7 
NSP2010 2N6491 D45H8 
NSP2011 D45H1 D45H10 
NSP105 D45H2 D45H11 
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Process SA Epitaxial Power 

MIN 

40 

60 

5 

20 

30 

2 

60 

DESCRIPTION 

Process 5A is a double epitaxial silicon PNP mesa 
device with a diffused emitter. 

APPLICATION 

This device was designed for general purpose 
power amplifier and switching circuits where a 
large safe operating area is required. 

TVP MAX UNITS 
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2.08 °C/W 
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PARAMETER CONDITIONS 

BVCEO Ic=200mA 

BVCBO IC = 500 pA 

BVEBO IE = 100pA 

ICEO VCE = 30V 

ICEX VCE = 60V, VBE = -1.5V 

.ICBO VCB = 60V 

lEBO VBE = 5V 

HFE IC = lA, VCE = 2V 

HFE IC = 3A, VCE = 2V 

HFE IC = 8A, VCE = 4V 

VCE(SAT) IC = SA, IB = 0.5A 

VCE(SAT) IC = 8A, IB = 1.6A 

VBE(SAT) IC = SA, IB = 0.5A 

VBE(ON) Ic = 3A, VCE = 2V 

Cobo VCB = 10V 

ft IC = 0.5A, VCE = 10V, f = 1 MHz 

PD(MAX) TO·3 

PD(MAX) TO·220 

8jc TO·3 

(;Jjc TO·220 

PRINCIPAL DEVICE TYPES 
TO·3 
2N3789 
2N3790 
2N3791 
2N3792 
2N4907 

2N4908 
2N4909 
2N5875 
2N5876 
2N6226 

2N6227 
2N6228 
MJ2940 
MJ2941 
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DESCRIPTION 

Process 58 PNP 
Epitaxial Power 

Process 5B is a double epitaxial silicon mesa transistor 
with diffused emitter. 

APPLICATION 

This device was designed for general purpose amplifier 
and switching circuits where a large safe operating area 
is required. 
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PARAMETER CONDITIONS 

BVCEO IC= 200 mA 

BVCBO IC = 500,uA 

BVEBO IE= 100,uA 

ICEX VCE'; 60V, VBE = 1.5V 

ICBO VCB = 60V 

lEBO VEB = 5V 

HFE IC = 2A, VCE = 4V 

HFE IC= 6A, VCE =4V 

HFE IC = 12A, VCE = 4V 

VCE(SAT) Ic = 7A, IB = 0.7A 

VCE(SAT) Ic = 12A, IB = 2.4A 

VBE(SAT) IC = 7A, IB = 0.7A 

VBE(ON) IC = 12A, VCE = 4V 

Cobo VCB'; 10V 

ft IC = lA, VCE = 10V, f= 1 MHz 

PD(MAX) TO·3 

PD(MAX) TO·220 

°jc TO·3 

°jc TO·220 

PRINCIPAL DEVICE TYPES 
TO·3 
2N6229 2N5879 
2N6230 2N5880 
2N6231 BD350 

DESCRIPTION 

Process 5C PNP 
Epitaxial Power 

Process 5C is a double epitaxial silicon mesa transistor 
with diffused emitter. 

APPLICATION 

This device was designed for general purpose amplifier 
. and switching circuits where a large safe operating area 

is required. 

MIN TYP MAX UNITS 
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175 w 

75 w 

1.0 °c/w 

1.66 °c/w 
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PARAMETER CONDITIONS 

BVCEO IC= 200 mA 

BVCBO . IC= 1 mA 

BVEBO IE = 100llA 

ICED VCE = 30V 

ICEX VCE = 60V, VBE = 1.5V 

ICBO VCB = 60V 

lEBO VEB = 5V 

HFE IC = 3A, VCE = 4V 

HFE IC = lOA, VCE = 4V 

HFE IC = 20A, VCE = 4V 

VCE(SAT) IC = 15A, IB = 1.5A 

VCE(SAT) IC = 20A, IB = 4A 

VBE(SAT) IC = 15A, IB = 1.5A 

VBE(ON) Ic = 20A, VCE = 4V 

Cobo VCB = 10V 

ft IC= lA, VCE= 10V,f=1 MHz 

PD(MAX) 

°jc 

PRINCIPAL DEVICE TYPES 
TO-3 

2N6029 
2N6030 
2N6031 
MJ4502 

7-29 

DESCRIPTION 

Process 5G PNP 
Epitaxial Power 

Process 5G is a double epitaxial silicon mesa transistor 
with diffused emitter. 

APPLICATION 

This device was designed for general purpose amplifier 
and switching circuits where a large safe operating area 
is required. 

MIN TYP MAX UNITS 

60 BO 150 V 

60 V 

5 V 

2 mA 

mA 

mA 

mA 

35 

20 100 
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1.8 V 

2.5 V 
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4 MHz 
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PARAMETER CONDITIONS 

BVCEO IC= 100 mA 

BVCBO IC = 500pA 

BVEBO IE = 5 mA 

ICEO VCE = 30V 

ICEX VCE = 60V, VEB = 1.5V 

lEBO VBE = 5V 

HFE IC=4A, VCE = 3V 

HFE IC = BA, VCE = 3V 

VCE(SAT) Ic=4A,IB=16mA 

VCE(SATI I C = BA, I B = BO mA 

VBE(SAT) IC= BA, IB = BOmA 

VBE(ON) IC=4A, VCE = 3V 

Cobo VCB = 10V 

0.116 
(2.946J 

ft Ic= 3A. VCE = 3V, f= 1 MHz 

PD(MAX) TO 3 

PD(MAX) TO 220 

Bjc TO·3 

Bjc TO·220 

PRINCIPAL DEVICE TYPES 
TO·3 TO·220 
2N6053 T1P125 TIP136 
2N6054 TIP126 TIP137 
MJ900 TIP127 SE9401 
MJ901 T1P135 SE9402 

7·30 

DESCRIPTION 

Process 5K PNP 
Epitaxial Power 

Process 5K is a double epitaxial silicon mesa. Darlington 
transistor. 

APPLICATION 

The 5K was designed for general purpose amplifier 
and low·speed switching applications. 

MIN TYP MAX UNI;rS 
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2.0B °C/W 
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~ SWITCHES/CHOPPER~ 
Type 
No. 

Case 
Style 

2N3824 TO·72 

2N3966 TO·72 

2N3970 TD·18 

2N3971 TO·18 

2N3972 TD·18 

:::~'C::jq:i8 
10:.18 

BVGsS 

BVGDO 
IV) @ IG 
Min {}.tAl 

50 

30 

40 

40 

40 

40. 
• 40'. 

'~2~4~3 
2N4391 

2N4392 . 

'iO:18 . 40 

TO-IS 40. 

To-1S 40 

2~3' 
.21\14856 

To-i8 40 

.l."~18:· 40 

IGss 
*IOGO 

InAI @ VDG 
Max IV) 

0.1 

1 

0.25' 

0.25' 

0.25' 

O.Z' 

0.2' 

0.2" 

0. 1 

0.1 . 

~ 

20 

20 

20 

20 

20 

20 

20 

20' 

io 
20 

20 

IDlolII 
InAI @ VDs 
Max (VI 
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0.25 

0.25 

0.25 

0.2 

0.2 

.0.2 

.0.1 

0.1 

0.1 

0.25 

15 

10 

20 

20 

20 

20 

20 

20 

in 
20 

.20 
15 

2N4856A TO·18 40 

.2_N4s5? TO:,'I\' ~O 

0.1 

0.25 

0.25 

·fO.D 
20 I: 0;25. 15 
20' (l.25 15 

2N4857A TD·18· 40 

~ I --;ZN4ii!iS -1'9-18 40 

2N4858A . TO·18 40 

.2N4859 TO·18 30 

2N4859A TO·18 30 

.2N4860 TO·1S 30 

2N4860A 

_2N4861 

2N4861A 

2N643.2 
2N5433' 

2N!i>i34 
2N5555 

TO·18 30 

TO-18 30 

TO-18 30 

i~62 ,25 
TO-52 25' 

. TO-52 25 

TO-92 25 

1. 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0;2 ' 

0.2' 

0;2 

10 ., 1 
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20 
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15 

15 

.15 

15 

15 
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15 

15 

15 

15 
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0.25 
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0.2. 

0.2 

10 

15 

15 

15 

15 

15 

15 

15 

15 

15 

5 

5 

5 

12 

• Note. JAN qualified per applicable MIL·S·19500 specification. 
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N-Channel FETs 
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~ SWITCHES/CHOPPERS (Cont;no"" 

N-Channel FETs 

BVGSS IGSS 
1010ffl Vp loSS Ciss Crss 

Type BVGOO 'lOGO 
rds(on) ton toff 

Case InAI @I VOG VGS IVI @lVOS 10 ImAI VOS Inl @I 10 (pFI @I VOS VGS IpFI @ VOS VGS Process Pkg. 
No. Style (VI @I IG InAI @I VOG Insl Insl 

Max IVI IVI Min Max IVI InAI Min Max@ (VI M .. ImAi Max IVI IVI MilK IVI IVI Max Max No. No. 
-Min (~AI Max (VI 

2N5638 TO·92 30 . 10 1 15 'i' 15 -12 1121 50 20 
I 

30 1 10 () - i2 4 0 -12 51 72 

21';5639 .. ·':TO·9Z,: '.30 10 '1 . IS' . 16 . -8· <81 25 20 60 1 10 0 -12 4 0 ·8 51 72 
, 2~W:.iO' , :r:0.92'. ;30 .. " .. 10 1 ... " . .15 ' 15 ,-G. 161 5 20 . 100 1 10 0 -12 4 0 -6 51 72 

2N5653 TO·92 30 10 1 15 1 15 -12 1121 40 20 50 1 10 0 -12 35 0 -12 9 15 51 72 

2N5654 TO·92 25 10 1 15 10 15 -8 181 15 20 100 1 10 0 -12 35 a -8 14 30 51 72 

Jl08 TO·92 25 .\ 3 15 3 5 -10 3· 10 5 1000 90 15 8. 10 130 a --10 t1& 0 -10 t5 t36 58 72 

Jl09 TO·92 25 1 3 15 3 5 -10 2 6 '5 1000 40 15 12 10 t30 0 10 t15 0 --10 tG t36 58 72 

Jl10 TO·92 25 1 3 15 3 5 -10 .5 4 5 1000 10 15 18 10 t30 0 -10 tIS 0 10 t5 t36 58 "t2 

Jill TO·92 35 1 1 15 1 5 .. 10 3 10 5 1000 20 15 30 1 110 0 -10 t5 0 --10 t13 t35 51 72 

J112 TO,92 35 1 1 15 1 5 -10 1 5 5 1000 5 15 50 1 flO 0 

:: I 
.5 0 -10 t13 t35 51 72 

J113 TO·9? 35 1 1 15 1 5 -10 .5 3 5 1000 2 15 100 1 tID 0 t5 0 -10 f13 135 51 72 

J114 TO·92 25 1 1 15 1 5 -10 3 10 5 1000 15 15 150 1 t4 a -10 t2 0 ;-10 t6 t20 90 72 

PN4091 TO.e2 40 1., l' 20 1 20 -·12 5 10 20 1 30 ;!O 30 16 20 0 5 20 0 25 ,)0 "I 72 

<Xl 

PI"J4092 TO·92 '40 1 'V' 20 1 20 -8 .2 7 20 1 15 20 50 16 20 0 I 5 2r- 0 3S 6G 51 172 

PN4093 TO·l)2 An . ,1,' l' 20 ·1 20 --6 1 5 :>0 1 8 20 80 16 20 l' 5 20 0 60 SO 51 72 

W PN43,91 T,0-92 40 1 1 '20. 1 20 -12 4 10 20 1 50 'ISO 20 30 14 20 0 j,tl 0 i2 20 35 51 72 

·P,N4392 'TO-92 .: 40 ,1 1 ,29 ,1 20 -7 2 5 20 1 25 75 20 60 14 20 G 35 0 ,7 40 80 51 72 

P.N.;393 TO-$2· 40 1 ,. ,20 1 20 -5 ,-0.5 3 20 1 5 30 20 100 14 20 0 35 0 .. 5 55 130 51 7? 

PN48S6 .10·92 40 I 1 20, 1 15 -10 4 10 15 .5 50 15 ~5 18 0 -10 8 0 
-1:1 I 9 

25 5' 72 

PN4857 TO-92 40 1 1 20 1 15 ' -10 2 6 15 .5 20 100 15 40 18 0 -10 H 0 'W W 50 51 72 

: PN4858 TO·92 40 t t 20 1 15 -10 0,8 4 15 ,5 8 80 15 60 18 0 -10 3 0 -10 ~Q lOG 5i 72 

PN4B59 TO-92 30 1 1 15 1 15 -10 4 10 15 ,5 50 15 25 18 a -10 8 a .. 10 0 25 51 72 

PN4860 TO·92 30 1 1 15 1 15 -10 2 6 15 ,5 20 100 15 40 18 a -10 8 a -10 10 50 51 72 

PN4861 TO·92 30 1 1 15 1 15 -10 0,8 4 15 .5 8 80 15 60 ,18 0 -10 8 0 -10 20 100 51 72 

TlS73 TO·92 30 1 2 15 2 15 -10 4 10 15 4 50 15 25 18 0 -10 8 0 -10 9 25 51 77 

TIS74 TO-92 30 1 2 15 2 15 -,10 2 6 15 4 20 100 15 40 18 0 -10 8 0 -10 10 50 51 77 

TIS75 TO-92 30 1 2 15 2 15 -10 0,8 4 15 4 8 80 15 60 18 a -10 8 0 

"I~ 
100 51 77 

U1897E TO·92 40 1 0,2' 20 5 10 20 1 30 20 30 1 16 20 a 5 a -20 25 40 51 72 

UI898E TO·92 40 1 0.2' 20 2 7 20 1 15 20 50 1 16 20 0 5 a -20 35 60 51 72 

U1699E TO-92 40 1 0.2" 20 1 5 20 1 8 20 80 1 16 20 0 5 a -20 60 80 51 72 
-- L ____ - -

a~~n~ UO!~Oalas .JL3.:§f 



ex> 
.i>. 

~ RF, VHF, UHF AMPLIFIERS 

BVGSS 

BVGOO 
Vp 

(V) @VOS 
lOSS 

(rnA) @VOS Type 
No. 

ea .. 
Style (V) @ IG 

Min (IlA) 

IGSS 

lOGO 
(pA) @ VOG 

Max (V) 
Min Max (V) 

10 
(nAI Min Max tV) 

2N3819 TO·92 

2N3823 TO· 72 

2N4223 TO·72 

2N4224 TO· 72 

2N4416 TO·72 

i:,~ij!Mt, ~:;~n; 
2N5078 TO-72 

;:;;.45": .:T0'.!2~. 
". 2N62M; .'':0-9.2;' 
'.:.2Jlii!?"" . <To-!ji 

2N5248 TO·92 

>,:~:~; 

~.' __ ,2. ~~.~~"!/'~,_, .. 7._~7>: 
~}~f:"S 

2N5668 TO-92 

::~,'~~,··.,·I·'.·,~E~-. t<;:2~!" 10.6~" 

25 

30 

30 

30 

30 

10 

10 

0.5 

0,25 

0.5 

15 

20 

20 

20 

0.1 

0.1 

:..2,6 

15 20 

15 .5 4 20 

8 15 .25 3 18 

15 .5 2 20 

6 15 1 15 

S... :15 
4 25' 
5- "' --.i5 

~ .. " .-
11 16 .. J 

.8 
':.~-

".4' . 

8, 

8 
's·· . 

15 

::"i'~':;710' 

'.15 10 

16 10 

15 10 

-l!f~,) . 

1.5 7 

8. 24. 
4 20 

"0 " 30 

6 10 1 5 40 

'4']'Y:~ 
',-t', .. /,' " 

1." .5 . 

4 10 

·S. =10 ·'6 :1.9. )0 .. 

6 

'.'7 

6· 
6. 

3.5. 

3, 
6' 

.6 
3' 

6.5. 

,4.0' 

'6·5' 

15 10 

15 10 4 10 

15 10 8 20 

'. 1~.. 100'. 12 , 18 

15 ; 100 '10 '.15 

15. 100 13 

15 100 4 8 

15' fOO 2.5 5 
ui 6' 30' 

'.1.6. 1\ 15 
16 8 

')0 'f 12 6Ii 
Hi.: 12. 30 

'10' ,. 24· 60 

15 

15 

15 

15 

15 

m 
15 

15 

m 
ft 
15 

• 10 
10 

,~ 
m 
m 
15 

15 

15 

.~ 
15 

m' 
m 

'15 

10 

m 
~ 
u 
W 
10 

• Note. JAN qualified per applicable MIL·S·19500 specification. 

ReIYfsl 
(mmho) @ Freq 

Min (MHz) 

1.6 

3.2 

2.7 

1.7 

4 

4_ 

4 

4 

2.5 

4 

3 

5;5., 
5.0 

2.5 

3.5 

1.6 

2.5 
. 3.0 

3.0 

3;0 

1.0 

·1.0' 

.4.5 

14.2 . 

13.0 

8 
10 

.8 

100 

200 

200 

200 

400 

400 

200 

400 

.400 
400 

200 

450 
450 

100 

400 

. 400 
100 

100 

100 

100 

100 
100 .. 

100 .. 

.100 

.001 

400 

400. 
.00.1. 

.001 

.001 

Re(Yos) 
(",mho)@ f 

Max (MHz) 

Ciss 
(pF) @VOS 

Max tV) 
VGS 
(V) 

200 

200 

200 

100 

100 

150 

·100 

100 

150 

200 

2OC! 
400 

.7S' 
100 

lOP. 
50 

100 

150 

75 
75 . 

75'-

7S" 

50 

. ~. 
1110 

<sO 
200 
:zoO . 

200 

200 

200 

200 

.400 

400 

200 

400 

400 

400 
200 

450 
450 

100. 

·400 

400 

100 

100 

8 

6 

6 

4 

6 

4.5 

4.6 

.4.5 

6 

5 

5.5 

5' 

5 

5. 

100 7 

100. 6 
100 6 

100" ·.6 

100 '6 

100 6 

.• 001 5.5 

100: 13 

100 .3 

:001 .7.5 
.001' 7.5 

.001 7.5 

15 

15 0 

15 0 

15 a 
15 0 

15 0 

15 0 

15 . 0 

15 .0 

15 '. 0 

15 0 

10 ).0;" 

10 0 

1'5 'n 
15. a 
..15 0 

15 0 

15 0 

15 0 

15 0 

15 0 ,.,S':- ' 
)5.' 
15 O' 

105m. 

15 a 
15 ·0 

o ,:"10' 

o '~10 

o -10· 

JFET Selection Guide 

N-Channel FETs 

C ... 
(pFI @ VOS I VGS 
Max (VI (VI 

4 

2 

2 

0.8 

0.8 

1 

1 

2 

1.2 

1.3 

3 

3 

2 

: 2., 
. '~; , 

2 
.. 2' 

1.7 

t-\l 
·tJl 

:.1.5 

2.5 

,2.11 

15 

15 

15 

15 

15 
. "15 

15 

15 
. 15 

,16 

15 

10 

10 

,;15 
15· 

"li 
15 

15 

15 

16 

o 
o 

o 
o 
o 
o 

o 
o 
() 

a 
o 
o 

.'-10 

-10; 

NF 
(dB)@RG- lk 

Freq' 

Max (MHz) 

2.5 

5 

4 

4 

4· 

3.5 .' 
3.2 

3 

4 

4 

2.5 

100 

200 

400 

400 

200 
. 400'· 

450 . 
450 

109 
400 

400 

100 

2.5 100 

2.5 100 

5' 'ioo 

c:~:~~~ 
,1'C!;IO(}-' 

,1.6 100' 
tn;. 100. 

Process 
No. 

50 

50 

50 

50 

50 

50 

Pkg. 
No. 

74 

25 

25 

25 

25 

.25'" 
25 

~.50 .. '1'77 .... 5/1., 77 

:"::~':'~ . 

;~)f~;; 



~ RF, VHF, UHF AMPLIFIERS (Continued) 

N-Channel FETs 

BVGSS IGSS Vp lOSS RelYfs! RplYos) C1SS C rss 
NF 

Type Case BVGOO lOGO IV) @ Vos 10 (rnA) @ Vos ImMhol @ Freq IJIMho)@ f IpF) @Vos VGS /pF) @ Vos VGS 
IdB} @ RG;o lk Process Pkg. 

No. Styl~ IV) @ IG IpA) @ VOG 
Moo Mox IV) (nA) Min Max IV) Min iMHz) Max (MHz) Max IV) IV) Max IV) IV) 

Freq No. No. 
Min IpA) M.x IV) Max (MHz) 

MPF102 TO·92 25 1 2 15 8 15 2 2 20 15 1.6 100 100 200 7 15 0 3 15 0 50 72 

MPF106 TO·92 25 1 1 20 0.5 4 15 .5 4 10 15 2.5 0,001 5 15 0 2 15 0 4 400 50 72 

MPF107 TO·92 25 1 1 20 2 6 15 .5 8 20 15 4 0.001 5 15 0 1.2 15 0 4 400 50 72 

MPF108 TO·92 25 10 1 15 0.5 8 15 10" 1.5 24 15 1.6 100 200 100 6.5 15 0 2.5 15 0 3 100 50 72 

PN4223 TO·92 30 1 0.25 20 0.1 8 15 1 3 18 15 2.7 200 200 200 6 15 0 2 15 0 5 200 50 72 

PN4224 TO·92 30 1 0.25 20 0.1 8 15 5 2 20 15 1.7 200 200 200 6 15 0 2 15 0 50 72 

PN4416 TO·92 30 1 0.1 20 6 15 1 5 15 15 4 400 100 400 4 15 0 0.8 15 0 4 400 50 72 

U308 TO-52 25 1 0.15 15 1 6 10 1 12 60 10 10 0.001 150 100 5 0 10m 2.5 0 10mA 13 450 92 D) 

U309 TO-52 25 1 0.15 15 1 4 10 1 12 30 to 10 0.001 150 100 5 0 10m 2.5 0 10mA 13 450 92 0) 

U310 TO-52 25 1 0.15 15 2.5 6 10 1 24 60 10 to 0.001 150 100 5 10 10m 2.5 10 lOmA 13 450 92 D) 

U312 TO-52 25 1 0.1 15 1 6 10 1 10 30 10 6 0.001 3.8 10 10m 1.2 10 10mA t3.5 450 90 D) 

U320 TO-39 20 1 3 15 2 10 5 1m 100 500 15 75 0.001 30 0 10 15 0 10 t2.5 30 58 09 

U321 TO·39 25 1 3 15 1 4 5 1m 80 250 15 75 0.001 30 0 10 15 0 10 t2.5 30 58 09 

U322 TO-39 25 1 3 15 3 10 5 1m 200 700 15 75 0.001 30 0 10 15 0 10 t2.5 30 58 09 

(Xl 

rn ~LOW FREQUENCY-LOW NOISE AMPLIFIERS 

N~Channel FETs , 

Type Case 
BVGSS IGSS VGSIOFFI lOSS 9fs IAe'Yfs) Goss Cjss Crss _'n Process Pkg. 

No. Style IVI@ IG (nA) @ VOG IV) @ Vos '0 (rnA) @vos (mmho) VOS f (,umhol Vas IpFI @Vos vGS (pF)@VOS nV/"Hz @ f No. No. 
Min IpA) M" IVI Min M" IVI InA) Moo Max IV) Min Max IVI (MHz) Max IVI Max IVI IV) Max IVI M" (Hz) 

2N4393 TO-lS 40 1.0 01 20 0.5 3.0 20 1.0 5.0 30 20 112 20 0.001 14 20 0 3.5 5 DIGS) tB.O 10 51 02 

2N5556 TO-72 30 10 0.1 15 0.2 4.0 15 1.0 0.5 2.5 15 1.5 6.5 15 0.001 20 15 6.0 15 0 3,0 15 35 10 50 25 

2N5557 TO,72 30 10 0.1 15 0.8 5.0 15 1.0 2.0 5.0 15 1.5 6.5 15 0.001 20 15 60 15 0 3.0 15 35 10 50 25 

2N5558 TO-72 30 10 0.1 15 1.5 6.0 15 1.0 4.0 10 15 1.5 6.5 15 0.001 20 15 6.0 15 0 3.0 15 35 10 50 25 

NF5101 TO;n 40 1 0.2 15 0.5 1.1 15 1.0 1.0 12 15 3.5 15 0.001 25 15 ,,2 15 0 14 15 35 1k 51 25 

NF5102 TO·72 40 1 0.2 15 0.7 1.6 15 1.0 4.0 20 15 7.5 15 0.001 25 15 112 15 0 14 15 3.5 lk 51 25 

NF5103 TO'72', 40 1 0.2 15 1.2 2.7 15 1.0 10 40 15 7.5 15 0.001 25 15 112 15 0 ,4 15 3.5 1k 51 25 

PF5.10t TO-92 40 1 0.2 15 0.5 1.1 15 1.0 1.0 12 15 3.5 15 0.001 25 15 112 15 0 14 15 35 1k 51 72 

PF5t02 TO-92 40 1 0.2 15 0.7 1.6 15 1.0 4.0 20 15 7.5 15 0.001 25 15 t12 15 0 ,4 15 3.5 lk 51 72 

PF5103 TO-92 40 1 0.2 15 1.2 2.7 15 - 1.0 10 40 15 7.5 15 0.001 25 15 112 15 0 14 15 35 1k 51 72 

PN4393 TO-106 40 1.0 0.1 20 0.5 3.0 20 1.0 5.0 30 20 112 20 0.001 14 20 0 3.5 5.01GSI t8.0 10 51 72 
--_.- -- -

ap!nD UO!l:>alas 1.3:1r 



co 
a, 

~UL TRA LOWINPUT CURRENT AMPS 

Transistor 
Type 

C_ 
Style 

BVGSS 

BVGOO 
(VI @ IG 

Min (~AI 

IGSS 

lOGO 
(pAl @ VOG 
Max (VI 

~ GENERAL PURPOSE AMPS 

(VI 
Min Ma. 

Vp 
@VOS 

(VI 
10 

!nAI 

lOSS Gis 
I~AI @ VOS I~mhol @ VOS 

Min Max (vt Min Max tV) 

:'30':', 90:, 10 '?,O,:2ioi6 
, 30,', "90 ,:' :: 10' :-70, 'ili)" 1()-

'~'S •. ~. '~.i~j1' 

Ciss Go .. 
l~mhol@Vos 

Ma. (VI 
IpFI @ VOS 

Ma. IVI 
VGS 
IVI 

'j' ',,10 3 

:~O>l 3, 

~::rl:'! 
,,10' 'iO' ,3 

10 10, 3" 

10 1 0 10 (l 

10 .0 
10 . :.0 

10, ,0 

10 0 

Transistor' 
, Type 

Ca .. 
Style 

BVGSS 

'BVGOO 
(VI @ IG 
Min . (~A) 

IGSS 

lOGO 
InAI @ VOG 
Max IVI 

Vp . 
(VI @ VOS 

Min Max (V) 
10 

(nAI 

lOSS 
(mAl @ VOS 

Min Max (V) 

Gis I Goss 
(mmhol @ VOS (~mhol@ VOS 

Min Max (V) Max (V) 

Ci .. 
(pFI@ Vos 
Ma. (VI 

VGS 
(VI 

2N3069 

2N3070 

2N3368 

2N3369 

2N3370 

2N3436 

2N3437 

2N3438 

2N345S 

TO·1S '50 

TO·18 '50 

TO·18 '40 

TO·18 *40 

TO·1S '40 

TO·1S '50 

TO-IS '50 

TO-IS '50 

TO·1S '50 

1 

5 

5 

:-.,~,~~,~:;",::,t.~,.;,:,:,,; :';~'-'", ,O~~5 •• 3,O_" . I.S 
~ 2tj~\... lTf!-1?, liC" I, 1 D.L ' 30 2" ,5 

ra~(:~i' .$~ ~~:':";:.::. ,it'~":'~~j?,i:;<~:" 

30 

30 

30 

30 

30 

30 

'3q 
30 

30 

30 

9.5 

4.5 

11,5 

6,5 

3.2 

9.8 

4.8 

2,3 

7.8 

3.4 

5 

0.5 

0.5 

0.5 

0.25 

0.25 

2N3821 

2N3822 

2N3967 

2N3967A 

2N3968 

2N396SA 

2N3969 

2N3969A 

TO·72 50 

TO·72 50 

TO·72 30 

TO·72 30 

T().72 30 

TO·72 30 

TO·72 30 

TO·72 30 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0,1 

30 

30 

ZO 

20 

20 

20 

20 

20 

2 

2 

4 

6 

5 

5 

3 

1.7 

1.7 

30 

30 

20 

20 

20 

20 

20 

20 

20 

20 

1000 10 

1000 0.5 2,5 

1000 2 12 

1000 0,5 2.5 

1000 0.1 0.6 

1000 3 15 

1000 0.8 4 

1000 0.2 1 

1000 3 15 

1900 0,8 4 

20 ,1000 I 0.2 
',20 '1 ,2.6 

:20' ',:,1 

1 

7.5 

'3 

30 

30 ~5 

30 

30 M 

30 U 
20 U 

20 1.5 

20 M 

20 U 
20 1.5 

20 M 
~ 2 
.~ ~ 

20 '1, 

2!l.;' 1 

0,4 '1.2, -:20;" r 
0.1' ,0.5,', ,20, D,S, 

15 .5 I 0.5 2.5 
15 .5, 2 10 

20 '1 2,5 10 

20 

20 

20 

20 

20 

2.5 10 

0.4 

0.4 

5 

15 

15 

20 

20 

20 

20 

20 

20 

1.5 

3 

2.5 

2,5 

2 

1.3 

1.3 

61D~lmA t'D=500IlA ~'D=250I'A 61D=1001lA "ID=lOOIlA tt'D=40IlA 

2,5 

2.5 

4 

2,5 

2.5 

10 

4,5 

10 

6 

4,5 

3' 

'2.5. 
'~' 

;1;5 

4.5 

6,5 

30 

30 

30 

30 

30 

20 

20 

20 

20 

20 

~ 
30 

m 

• 
20 

15 

15 

20 

20 

20 

20 

20 

20 

80 

30 

80 

30 

15 

35 

20 

30 

30 

30 

30 

30 

30 

30 

15 

15 

20 

20 

20 

18 

IS 

30 I 18' 

35 

'20 

30 

30 

IS 

18 

~, 30 ,I,B. 
'50 70 4 

~5: ,20 4 

'1\1 20 4 

~, 20: .4 

10 15 6 

20 15 6 

35 20~ 

35 20~ 

15 20" 

15 20"j5 
20tt 5 

20tt 5 

o 
o 
8 

8 

S 

o 
o 
o 
o 
o 
o 
20', 

,20 

,20 

20 
15 

15 

20 

20 

20 

20 

20 

20 

-12 

-8 

o 
,0 

o 
-10 

-6 

-4 

-10 

-6 

-4 

o 
0, 

0-

0' , 

o 
o 

tt 
tt 

JFET Selection Guide 

N-Channel FETs 

Crss 
en 

(pFI @ Vos I VGS 
Max (VI (VI 

(S~) @ I 
Max (Hz) 

Process 
No. 

Pkg. 
No. 

"'1,5, 

1.5 

C", 

,1(1' , ~~:"-'~o1 
~)ii; 

N-Channel FETs 

en 

(pFI @ Vos I VGS 
Max IVI (VI 

(J~)@ Freq 

Max 1Hz) 

Process 
No. 

Pkg. 
No. 

1.5 

1.5 

3 

3 

3 

6 

6 

5 

5 

5 

1.2 

,1.2 

1.2 

1.'-

3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

o 
a 
a 
o 
o 
o 
o 
o 
a 
o 

125 1000 

125 1000 

100 1000 

100 1000 

100 1000 

225 20 

155 20 

52 

52 

52 

52 

52 

55 

55 

55 
52 

52 

02 

02 

02 

02 

02 

02 

02 

02 

92 
02 

30 0 155 20 52 02 

20 0;50 ioo 52,,25 
20 '0,: : ISO' 'lOa ,: 52,':,' , 2ii.', 

~; .r. '~. ,;:,,' ::'; ,"::':' :':~,':l 
15 

15 

20 

20 

20 

20 

20 

20 

o 
o 

200 10 

ZOO 10 

84 100 

160 10 

84 100 

160 10 

S4 100 

160 10 

55 

55 

50 

50 

50 

50 

50 

50 

25 

25 

25 

'25 

25 

25 

25 

25 



co 
.:., 

~ GENERAL PURPOSE AMPS (Continued) 

BVGSS IGSS 
Vp 

*BVGDO lOGO IVI @ VOS Transistor Case (VI @ IG (nAI @ VOG 
Type Style Min Max IVI 

Min ("AI Max (VI 

2N4220 TO-72 30 10 0.1 15 4 15 

2N4220A TO-72 30 10 0.1 15 4 15 

2N4221 TO-72 30 10 0_1 15 6 15 

2N4221A TO-72 30 10 0.1 15 6 15 

2N4222 TO-72 30 10 0.1 15 8 15 

2N4222A TO-7;.' 30 10 0_1 15 8 15 

2N4338 TO-18 "50 1 0.1 30 0_3 1 15 

2N4339 TO-.18 so l' 0.1 -' 30 . 0.6 1.8 15 

2N4340 TQ..1S 50 1 0.1 30 1 3. 15 

~ ZN43.41._ .- IO;:'!!. ,so . 1 0.1 30 ;/ 6 ... 15 

2N5103 TO-72 25 10 0.1 15 0.5 4 15 

2N5104 TO-72 25 I 0.1 15 0.5 4 15 

2N5105 TO-72 25 1 0.1 15 0.5 4 15 

2N5358 TO-72 40 -1 0.1 20 0.5 3 15 

2N5359 ·TQ.72 40 1 0.1 20 0.8 4 15 

2N5360 TO-72 40 1 0.1 20 0.8 4 15 

2N5361 TO'72 40 1 0.1 20 1 6 15 

2N5362 To-n 40 1 0.1 20 2 7 15 

: 2N5363 TO.72 40 1 0.1 20 2.5 8 15 

2N5364 TQ·72 .40 1 0.1 20 2.5 8 15 

2N5457 TQ.92 25 • 1 1 16 0.5 6 15 

2N5459 TQ.S2 ~5 1 1 15 1 '7 15 

.. 2N54~ .... TO.lj2. 25 1 1 15 2. 8 15 

2N5556 TO-72 30 1 0.1 15 0.2 4 15 

2N5557 TO-72 30 1 0.1 15 0.8 5 15 

2N5558 TO·72 30' 1 0.1 15 1.5 6 15 

;' J201 'TO-92' 40 1· 0.1 20 0.3 1.5 . 20 

J202 . TO-92 40 1 0.1 20 0.8 4.0 20 

J203 TO-92 40 I 0.1 '20 2.0 10.0 20 

J210 TO'92 25 I 0.1 15 1 3 15 

.1211 TD-92 25 1 0.1 15 2.5 4.5 15 

Jfl.2 TO-92 25 1 0.1 15 4 6 15 .. 
MPF103 TO-S2 25 - 1 1 15 6 15 

MPF104 TO-92 25 1 1 15 7 15 

MPFf05 TO·92 25 1 1 15 8 15 

MPFlOS TO-92 25 10 1 15 0.2 8 15 

lOSS 
10 ImAI @ VOS 

(nAI Min Max (VI 

_1 0_5 3 15 

_1 05 3 15 

_1 2 6 15 

.1 2 6 15 

.1 5 15 15 

.1 5 15 15 

100 0_2 0.6 16 

100 0.5 1.5 15 

100. 1.2 3.6 15 

100 3 9 15 

1 1 8 15 

1 2 6 15 

1 5 15 15 

100 0.5 1 15 

100 0.6 1.6 15 

100 0_5 2.5 15 

100 2.5 5 15 

100 4 8 15 

100 7 14 15 

100 9 18 15 

10 1 5 15 

10 2. 9 15 

10 4 16 15 .. 
1 0.5 2.5 15 

1 2.0 5.0 15 

1 4 10 15 

10 0.2 1.0 20 

10 0.9 4.5 20 

10 4.0 .20 20 

1 2 15 15 

1 7 20 15 

1 15 40 15 

1 1 5 15 

1 2 9 15 

1 4 16 15 

10 0.5 24 1.5 

N-Channel FETs 

Gis G05S Ciss Crss 
en 

{mmhol @VOS ("mhol@Vos (pFI@ Vos VGS (pFI@ Vos VGS (v~)@ F .. q Process Pkg. 
Min Max (VI Max (VI Max (VI (VI Max IVI (VI No. No. 

Max (Hz) 

1 4 15 10 15 6 15 0 2 15 0 55 25 

1 4 15 10 15 6 15 0 2 15 a 115 100 55 25 

2 5 15 20 15 6 15 a 2 15 a 55 25 

2 5 15 20 15 6 15 0 2 15 a 115 100 55 25 

2.5 6 15 40 15 6 15 0 2 15 a 55 25 

2.5 6 15 40 15 6 15 0 2 15 0 115 100 55 25 

0.6 1.8 15 5 15 7 15 a 3 15 a 68 1000 52 02 

0.8 2.4 15 15 15 7 15 a 3 15 a 68 1000 52 02 

1.3 3 15 30 15 7 15 0 3 15 a 68 1000 52 02 

2 4 15 60 15 7 15 0 3. 15 , a 68 1000 55 02 

2 8 15 100 15 5 15 0 1 15 a 100 10 50 25 

3.5 7_5 15 100 15 5 15 0 1 15 0 50 10 50 25 

5 10 15 100 15 5 15 0 1 15 0 50 25 

1 3 15 10. 15 6 15 0 2 15 0 115 100 55 25 

1.2 3.6 15 10 15 -6 15 0 2 15 0 115 100 55 25 

1.4 4.2 15 20 15 6 15 0 2 15 0 115 100 55 25 

1.5 4.5 15 20 15 6 15 0 2 15 0 115 100 55 25 

2 5.5 15 40 15 6 15 0 2 15 0 115 100 55 25 

2.5 6 15 40 15 6 15 0 2 15 0 115 100 55 25 

2.7 6.5 15 60 15 6 15 a 2 15 a 115 100 55 25 

2 5 15 50 15 .7 15 a 3 15 0 55 72 

1.5 5.5 15 50 15 . 7 15 a 3 15 0 55 72 

2 6 15 50 15 7 15 0 3 15 0 55 72 

1 1.5 6.5 15 20 15 6 15 0 3 15 a 35 10 50 25 

1.5 6.5 15 20 15 6 15 O. 3 15 0 35 10 50 25 I 

1.5 6.5 15 20 15 6 15 a 3 15 a 35 10 50 25 

0.5 20 ,1 20 15 20 0 t2 20 0 ,10 lk 52 12 

1.0 20 t3.5 20 ,5 20 0 t2 20 a ,10 lk 52 72 

1.5 20 ,10 20 15 20 0 12 20 a tlO lk 52 72 

4.0 12.0 15 150 15 15 15 0 t1.5 15 0 110 lk 90 72 

7.0 12.0 15 200 15 15 15 0 t1.5 15 0 tlO lk 90 72 

7.0 12.0 15 200 15 .5 15 0 ti.5 15 a 110 lk 90 72 

1 5 15 50 15 7 15 0 3 15 0 55 72 

1.5 5.5 15 50 15 7 15 0 ·3 15 a 55 72 

2 6 15 50 15 7 15 0 3 15 0 55 72 

0.8 6 15 75 .15 7 15 a 3 15 0 115 1000 55 72 

ap!n~ UO!I:>,919S .l3:1r 



co 
Co 

It 

Transistor 
Type 

PN4220 

PN4221 

PN4222 

PN4302 

PN4303 

PN4304 

PN5163 

TIS58 

TiS59 

GENERAL PURPOSE AMPS (Continued) 

Case 
Style 

BVGSS 

BVGOO 
(V) @ IG 
Min. t,."A) 

TO·92 .30 10 

TO-92 30 10 

IGSS 

lOGO 
(nA) @ VOG 
Max (V) 

TO-92 30 

TO-92 .30 

10 

1,11 

15 

15 

15 

10 

10 

10 

15 

15 

15 

TO-92 30 

TO-92 30 

TO-92 25 10 

.T0-92 25 

TO-92 25 4 

Vp 
(V) @.VOS 

Min Max tV) 

0.4 

0.5 

4 

6 

8 

4 

6 

10 

8' 

5 

9 

15 

15 

15 

20 

20 

20 

15 

15 

15 

It:GENERAL PURPOSE DUAL JFETs 
OPERATING CONDITIONS FOR THESE CHARACTERISTICS 

lOSS Gfs 
10 

(nA) 
(mA) @VOS (mmho) @VOS 

Min Max IV). Min Max tV) 

0.5 

10 0.5 

10 4 

10 0.5 

1000 . 1 

20 2:5 

20 6 

3 

6 

15 

5 

10 

15 

40 

8 

25 

15 

15 

15 1 2.5 

20 

20 

~~ j' 2 
15 1.3 

15 

5 

9 

4 

15 

15 

15 

20 

20 

20 

IS 

15 

Go .. 
(pmho)@VoS 

Max (V) 

10 

20 

40 

50 

50 

50 

200 

15 

15 

15 

20 

20 

20 

15 

Ciss 
(pF)@ VOS 

Max (V) 

6 

6 

12 

6 

6 

. 15 

15 

15 

20 

20 

20 

15 

15 

15 

VGS 
(V) 

o 
o 
o 
o 
o 
o 
o 

JFET Selection Guide 

N-Channel FETs 

erss 
(pF) @ VOS I VGS 
Max (V) (V) 

2 

2 

3 

3 

3 

15. 0 

15 0 

15 0 

20 0 

20 0 

20 0 

15 

en 

(~~)@ Freq 

Max (Hz) 

100 1000 

100 1000 

125 1000 

50 1000 

Process 
No. 

55 

55 

55 

52 

52 

52 

50 

50 

50 

Pkg. 
No. 

72 

72 

72 

72 

72 

72 

72 

74 

N-Channel FETs 

CP. CHAR. IV'GS1-21 DRIFT I 
VOG'o Vas (/oIV/oCJ I G 

Gfs 
pmhos 

Goss CMRR Vgs Vp 
(VI 

lOSS 
(mAl 

Min Max 

G,. 
f~mhol 

Min Max 

Goss 
(pmho) 

..,ox 
IGSS 

(pAI@VOG 
Max (VI 

Ciss em 
(pFI IpFI 

Max Max 

8V 
(VI 

Min 

'n 
InVlJHzI @ f 

lOSS Gis Goss1-2 IG1- IG2 
Process 

No. 
Pkg. 
No. Tv .. 

No. 
ea.e 
Style (VI t,uA) (mV) AVGS pAl 

Max Max Max Min Max 

2N3921 

2N3922 

2N3934 

2N3935 

2N40B2 

2N4083 

TO-71 1 10 700 5.0 
TO-71 to 700 5.0 

TO-71 I 10 
TO-71 

5.0 

TQ.711 10 200 15 

TO-71 10 200 15 

2N4084 1 TO-711 10 700 15 

2N4OB5 TO-71 10 700 15 

10 

25 

10 

10 

25 

250 1'500 
250 1500 

100 300 

300 

100 1300 
250 1500 

250 1500 

(pmhoJ IdB) (V) 

Max Min Min Max Min Max Max 1Hz) 

20 

20 

5.0 

-3.0 11.0 10 1.5 7.5 

-3.0 1.0 10 1.5 7.5 

35 1000 30 

35 1000 30 

See 2N3954-6 as an Improved replacement 

See 2N3954-6 as an Improved replacement 

18 6.0 

18 6.0 

50 

50 

100 

100 

4.0 ~·.1.,!·.,4.5, .~.5, '5:Q'~ '"",1.9;",3:0' 35-" lpo ',3(r .. , ~4~~' :i,2:" .'~"60; 'J~,.". 

1.0k 

t.Ok 

· ... 0 '1_0·:4.5, a.5·. !i.0. 1.0'.'3.0 .... 35' 19Q .... ;'l\!', .4.0.1.2 50 Iso" 

:; :::~:: -::::~~ •. ;~;~S: ':5': •. 1.:': '. i~;}:'>',:i: 

Match Match btmhol 125°C 
% % (nAI 

5.0 

5.0 

4.0 .- 1 0 "'5' 0.5' 5.0 1.0 . .3.0' 35. 100 3Q 4.0 '1.2 50' 150. "" 100 
:;4.0 :,1.0 ."'4:5 0.5" 5.0 ",1.0' 3.0 .'; 3S ,1QO > 30· A,O 1.2 50' 150 :-io~r J- tS 

10 

10 

20 

20 

0_5 4.0 

See 2N3954-6 as an Improved replacement 

3.0 

3.0 

1000 30 

1000 30 

18 6_0 

18 6.0 

50 

50 

100 

100 

loOk 

1.0k 

5.0 

5.0 

83 

83 

83 

83 

12 

12 

12 

12 

12 
12 

12 



~ GENERAL PURPOSE DUAL JFETs (Continued) 

GO" CMRR Vgs 
(jJmho) (dB) (V) 

Max Min 

",<' 

'=~I~;: 
2N5562 TO-71 

2N5563 TO·?1 

J401 

~I J402 I 8·P;n J403 -
Mini-

J404 
D'P 

NP09802 

NPD9803 

U231 TO-71 20 200 5,0 10 50 600 10 0,3 4.0 

U232 TO-71 20 200 10 25 50 600 10 0,3 4,0 

U233 TO·71 20 200 15 50 50 600 10 0,3 4,0 

U234 TO-71 20 200 20 75 50 600 10 0,3 4,0 

U235 T()"71 20 200 25 100 50 600 10 0.3 4,0 

U401 TO·71 

U402 TO-71 

U4D3 TO·" I 
U404 TO-71 

U405 TO-71 

U406 TO-71 

v. 
,vi 

'DSS 
(mAl 

ab I Goss 
Immhol I~mhol 

1.5 6.0 25 

1.0 4.0 50 
1,0 4.0 SO 

1.0 4.0 '5<1 
1.0 4,0 ,SO 

1.0 3.0 3,0 

1.0 3.0 3.0 

1,0 3.0 30 

1.5 6,0 ",25 -

PROCESS IN DEVELOPMENT 

PROCESS IN DEVELOPMENT 

See 2N3954 as an Improved replacement 

See 2N3955 as an Improved replacement 

See 2N3956 as an Improved replacement 

See 2N3957 as an improved replacement 

See 

PROCESS IN DEVELOPMENT 

N-Channel FETs 

'n I'DSS ab a o,,'·2 'G1-102 
InV/,./fu) @ f Match Match (jJmhal 12SOC I Proeess I Pkg. 

No. No. 
1Hz) % % InAI 

10 
10 10 2.0 83 12 

250 10 20 3.0 83 12 

2. 10k 50 30 10 S.D 83 12 

25 30 1.01<; 50 30 1.0 5.0 83 12 

25 30 20 1.1lk 5,0 5.0 1.0 50 83 12 

~" 30 20 10k 5.0 5,0 1.a 5.0 83 12 

100 30 20 10k 50 3.0 025 83 12 

100 30 20 1.0k 5.0 30 0.25 83 12 

100 20 1.0k 5,0 50 0.25 83 12 

"100" lllO 10 5.0 30 1 a 50 83 12 

:200 . 10 10 50 2.0 5.0 83 12 

10 10 3.0 5 .• 83 12 

12 

12 

12 

98 60 

98 60 

98 50 

98 60 

98 60 

98 60 

98 60 

98 60 
. 98 60 

83 67 

B3 67 

. 8~. .67 . 
a9 67 

99 67 

99 67 

83 12 

93 12 

93 12 

93 12 

83 12 

99 12 

99 12 

98 12 

98 12 

99 12 

99 12 

ap!n~ UO!J~alas .L3.:1r 



~ 
o 

~ LOW FREQUENCY-LOW NOISE DUAL JFETs 

OP. CHAR. IVGS1_21 DRIFT 
G,. GOD CMRR ~vrci I~~I Typo Caw VDG '0 

VDS , IImhos I"mho) (dB) 

No. Styl. IVI (/.IA) 
(mV) .:1VGS Max Min Ma. Ma. Min - M .. 

2N5515 TO·71 20 200 5.0 5.0 100 500 1000 1.0 100 

2N55'6 TO·71 20 200 5.0 10 100 500 1000 1.0 100 

2N5517 T0-7' 20 200 10 20 100 500 1000 1.0 90 

2N5518 T0-71 20 200 15 '40 100 500 1000 1.0 

~ WIDE BAND-LOW NOISE DUAL JFETs 

G055 CMRR 

(,umhol fdB) 

v" 
IVI 

Min 

0.2 

0.2 

0.2 

0.2 

v,, 
IVI 

Ma. 

3 .• 

3 .• 

3 .• 

3 .• 

Vp 
IVI 

M,n 

0.7 

0.7 

0.7 

0.7 

Vp 
IV} . 

M .. 

4.0 

4.0 

4.0 

4.0 

lOSS 
(mAl 

M,n 

0.5 

0.5 

0.5 

0.5 

lOSS 
ImAl 

M .. 

7.5 

7.5 

7.5 

7.5 

G,. Go" 
(/olmho) btmhol 

Min M .. .... 
1.0 4.0 10 

1.0 4.0 10 

1.0 4.0 10 

1.0 4.0 10 

10 

10' 
10. 

G,. 
II-'mhol 

GO" 
II-'mhol 

IGSS 
{pAI@VOG 

Ma. IVI 

250 30 

250 30 

250 30 

250 30 

250 30 
200'· . 30 

250 30 

250 '30 

16 ,5-,0 

JFET Selection· Guide 

N-Channel FETs 

BV 'n eiss e", 
(pFI (pFI IVI 

lOSS Clts Goss'.2 10,-102 
(nV/.,jHzI @ f Match Match (pmhol '25°e I P':-I -;::.-

Max Max Min M .. 

+25 +5.0 40 30 

+25 +5.0 40 

+25 +5.0 40 

+25 +5.0 40 

+25 +5.0 40 

+25 +~ 40' 
+25 +5.0 4() 

+2$ +5j) 40 

.+25 +5.0 ..0 
+25 :*6-0 4() 

Crss BV I 'n 
(pFI (VI InVlv'HzI@ f 

(H.d 

·,10 1. 
10' 

1Hz) " " InAI 

10 5.0 3.0 0.1 10 

1 

95 

112 
10 5.0 3.0 0.1 10 95 12 

10 5.0 ~.O 0.1 10 95 12 

10 5.0 5.0 0.1 10 95 12 

10 10 10 0.1 10 

10' ,5.0, 3.0 a. 
•• 5j). '3.0, .0.:, 

'0 < 6iJ .;5.0'. ~ ,: 'o.t 
.1t;!: 

, . .'.~,:. ',~~: "- " '~; 
,'<~O 

3.0:' 

N-Channel FETs 

lOSS 
Match 

% 

Gfs Goss'·2 IG,·IG2 
Match Illmhol 125°e 

% InA) 

5.0 5.0 
5.0-.' It) 

6:0 ~1O'. ~" . 

P,OC8111 
No: 

.... 
No, 

15 ,5.0 : 
:.10k", 

., ,0k 
16 

'0 
10 

s,if ~.o:, 20 . 

}lO ·,':S,O.:2O 
.. ~~. :~"5~O ~ . 20 ,2 

20 ci 5..0. 10 
.20 :1'2. 5.0. to 

?O Ht,k,'I,"~ }~. ',". 1~., 100' 1Q ,v. 10' 
tOO' 10"." 1() '.: 



'!' 

~ LOW LEAKAGE-HIGH CMRR-WIDE BAND DUAL JFETs 

N-Channel FETs 

OPERATING CONDITIONS FOR THESE CHARACTERISTICS 

OP. CHAR IVGSl-2 1 DRIFT 
VOG 10' Vas IIlVI C) IG G" Goss 

(~mhol 

M .. 
Type 
No. 

c. .. 
Style 

(V) b.AI (mV, .:lVGS (pAl 
".ax Max Max 

J.lmhos 

Mm Max 

NDF9401 I T!?'1B'1 2Q 200 5,0 

Nor9402 TO·78 20 ,200 5.0 

NOF=94OJ I TO:78 
NOF9404 T0:78 

NDF~05 TO.7S 

20 200 

20 200 

20 200 

.10 

15 

25 

NDF9406 TO-?1' 20, ," 200' S.O 

NDF~07 T.O-11 20 ~,:200 5.0. 

NOF9408' T0-11 20 200 ,10 

ND~9409, TO:11. -20' 200 lS 

NDF9410 TQ·l1 20 200 25 

~VDG=35V 

5.0 ~ ot 95O':moo 0 1 

to 5.0,.- 950 200,) . 0, 1 

10 5.0~ geo lOUD 0.: 

10 5.0~ 950 .2000 0.1 

'25 5.Qf, 95Q 2000 I) i 

5.0 5.01' 950 2000 01 

10 5.(1) 9~O 2DllD 0.1 

10 5.o~1 950 :2000' 01 

10 . 5.01: .950 2000 01 

25 6~01: I 9SO '1000 () 1 

eMRR 
IdB) 

V.' 
tV) 

Vp 
tV) 

Mm Mm Max I Min M~x 

lOSS 
(rnA) 

(\.110 Mal( 

120 01 40 O.ti 40 '05 !Q 

120 V.l 4.0- 0.5 40 05 10 

110 0.' 4,(} 0.5 40 Db 10 

11£1 0.1 40 0"1 4\J' 0.5 10 

100 0.1 4.0 OJ) 4.0: 0.5 10 

120 O_~ 4,0 0.5 4.0 05 10 

,120 01: 4.0 0,& 4_0. U.S 10 

110 0,1 4..0 Ob 4.0 105 10 

110 0.1 4.0 0..& 4,0' 05 10 

100 0.1 4.0 (j,5 40 '0.5 1D 

Gt. 
(j.lmho) 

Mm Malo. 

Goss 
(,..mho) 

M .. 

less 

~:: @ ~e~ 
CISS Crts BV 

lpFI IpF) (VI 

MIIX Max Mm 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

:':J I 50,0,01 50 

30 00 0,02 50 

30 50 0.C2 50 

30 50 0,02 50 

30 5;0 0,02 50 

30 5.0 D.W 50 

30 L.O 0,02 60 

"30 5'0 0.02 50 

3<1 5.0 001 50 

30 5,0 oo"? 50 

en 
InV/.J'HZJ@ f 

Max (Hz! 

30 

30 

Ja 

30 

30 

30 

30 

30 

'30 

30 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

lOSS 
Milt:h 

GfS Gou1·2 IG1-IG2 
Match IJ..lmhoJ 125'C 

% % 

t (J 30 

50 30 

50 50 

&.0 50 

10 10 

50 3.0 

50 30 

5.0 .50 

15,0 ~,O 

10 10 

01 

01 

01 

01 

01 

01 

01 

01 

0.1 

0.1 

InA) 

1.0 

10 

'0 

10 

10 

1.0 

1.0 

1.0 

•. 0 

Proceu 
No. 

84 

94 

94 

94 

9. 

9' 

94 

94 

9' 
9. 

Pkg. 
No. 

2' 

'4 
24 

24 

2' 

12 

" 12 

" 12 

~ ULTRA LOW LEAKAGE DUALS 

N-Channel FETs 

~ .', 

Type 
No. 

ease 
Style 

OPERATING CONDITIONS FOR THESE CHARACTERISTICS 

Oper. 
Cond. 

VOG 10 
(V) (.A) 

VGS1-2 LlVGS IG I G" 
Vos ORI~T (pAl (mMhol 
ImV) I/lVI CI Max Min 
Max Max 

Goss 
(/lMhol 

M .. 

VGS I Vp I lOSS 
(VI (VI (mAl 

Min Max Min - Max Mm Max 

G" 
(mmho) 

Min Max 

Goss 
Ipmho) 

Max 

IGSS I C;" I C,,' 
(pAl Ql VGS IpFI (pFI 
Max IV) Max Max 

BVGSS 
(VI 

Moo 

2N5902 TO·78 10 30 SOp 0.6 4.5 30/-1 0.5 70p 0.25 20 1,5 40 

2N5903 TO-18 10 30 10 50j.l 0.6 4.5 30j.l 0.5 70p 0.25 20 1,5 40 

2N5904 TO·78 10 30 10 20 50/-1 1 0,6 4.5 30.u 0.5 70/-1 0,25 20 1.5 40 

2~5905 T0-18 .1,? 30,. 15 4;0 SOP. ) ,4 ,?,6 4.5 30/-1 0.5 70~ 0 25 ~ , , 20 1.5 40 

IG1-IG2 
@12SoC 

(nAI 

Max 

, 2 

2N5906 . TO·78 to 30 6', ,': 5:" . 5O,u 4' 0.6 4.5 30).1 0,5 7Qp 0.25 20 1.5 40 02 

2N6901 TO'·78 1Q 30 :5", ,to' "; 5Op. 0.6 4.& 30JJ o.S 7o,.r 0,25 .20 1.5 '40 0.2 

:f' . PR~SS IN DEV.ELOPMENT 

jN6908' T-O-78 10 30 ~"lO' 20 1 . 'SOp '4 0.6 4.6, JOj.l" 0.5 70j.l 0.2b 20 1.5 40 02 

\;27rEh":~.,7,' ... , .i ~ ." ~ .. ~ ." ">. .' 

U~i4\' TO-78 . 

u.25 1'0-78 
U426· .. TO·7S 

Process 
No. 

84 

84 

84 

84 

8' 

8' 

8' 
•• 
86 

86 

86 

86 

8S 

00 

Pkg. 
No. 

24 

24 

2. 
2' 

" 2' 

2· 

2' 
24 

2. 
2' 

2' 

2' 

24 

ap!nD UO!I:>alas ~3:1r 



~ 
I\J 

~SWITCHES 
Transistor 

Typo 
ea .. 
Styl. 

BVGSS 

BVGOO 
IV) @ IG 

Min I"A) 

IGSS 

lOGO 
InA) @ VOG 
Max IV) 

101off) 
InA) @ VOS 
Max IV) 

2N3382 TO-72 30 l' 16 30 2 -5 

2N3384 TO-72 30 15 30 

2N3386 TO-72 30 15 30 2.5 

2N3993 . TO-72 25 1,2" 15 1.2 

2N3993A TO-72 25 1.2* 15 1.2 

2N3994 TO-72 25 1.2" 15 1.2 

2N3994A TO-72 25 1.2" 15 1.2 

2N5018 TO-18 30 15 10 

2N5019 TO-18 30 2 15 10 

~:iN!iii4 'TO-Ia' 30 o.fi. ~20 0.5 

0.5 
.~51.1? .T~lli .30 

~2N5i16:;r.0:18 .;30' '.1 

0,5 ,20 ',0.5 
0,5 20 

Jt74'_ .. ::'. '):~2;<:io'i 
J116 ", T0:92. . 3n 

1 ' .. f? I 

-5 

-5 

-10 

-10 

-10 

-10 

-15 

-15 

-15 

.":'U(': 
-I~ . 

-':-15 

-'15 

Vp 
IV) @VOS VGS 

IV) Min Max (V) 
10 

I"A) 

6 

10 

10 

10 

6 

6 

12 

7 

12 

4 

4 

4 

5 I ~ 10: ':5 

'10 -3 

-5 

-5 

9.5 -5 

9.5 -10 

9.5 -10 

. 5.5 -10 

5.5 -10 

10 

5 

10 

6. 

4 
10 

6. 

-15 

- -15 1 

':15 " .001 

-16 .001 

-IS,· .• 001 

.-15 .• 01 

-16 ,01 

· .' _ ,)O:ih, :;lil' 

;'~~:6E' '; ~~ .•. : 

<JUS" : <It,' ':~:i .~: ":'15 10 11 

.>,i5 ", 10' '.8 

. 4.: '. -15 .01. 

2.25 -16:. ,0.1 

Pl087E 

U304 

U305 

U306 

TO·92 30 

TO-18 30 

TO·18 30 

TO·18 30 

2 

0,5 

0.6 

0,5 

20 10 

20 10 

20 0.5 

20 

20 

-15 10 

-15 5 

-15 12 

7 

5 

• Note. JAN qualified per applicable MIL-S-19500 specification 

~ AMPLI FI ERS 

Transistor 
Type 

-2N260S 

2N2609 

2N3329 

2N3330 

2N3331 

2N3332 

2N4381 

Case 
. Style 

BVGSS 
BVGOO 

IV) @ IG 

IGSS 
lOGO· 

InA) @ VOG' 
Min (J..I.A) Max (VI 

TO-IS 30 

TO-IS 30 

TO-72 20 

TO-72 20 

TO-72 20 

TO-72 20 

TO-IS 25 

10 

30 

10 10 

10 10 

10 10 

10 10 

30 

30 

10 

10 

10 

10 

15 

Vp 
IVI @VOS 

Min Max (VI 

4 

4 

5 

6 

6 

5 

-5 

-5 

-15 

-15 

-15 

-15 

-15 

• Note. JAN qualified per applicable MIL-S'19500 specification 

5 

3 

10 
I"AI 

10 -15 .01 

-15 .01 

10 15 

4 15 

4 15 

lOSS 
ImA) @ VOS 

Min Max (VI 

0.9 

10 

4.5 

10 

3 

5 

10 

10 

10 

10 

15 

10 

10 

10 

15 

6 

12 

lOSS 
ImA) @ VOS 

'ds 
In) @ 10 

Min Max tV) Max (rnA) 

3 

15 

15 

10 

10 

10 

5 

30 

30 

50 

30 90', 

16 

5 

20 

7 

'.2 

1,5 

10 

30 

15 

60 

25 ' 

100 
60 

.25 

20 

90 

60 

25 

10 300 

10 180 

10 150 

10 150 

10 150 

10 300 

10 300 

20 75 

20 150 

18 76 
.. Hi.: . 100 

'15 :,50 

15 .. 85· 

15 '125 

1!i' .·260, 

15 300 

15 75 

15 150 

15 85 

15 110 

15 175 

I 

.5 

.$ 

.1 

Gis I Goss 
Immho) @VOS I"mho)@ VOS 

Min Max (VI Max (V) 

2.5 

1.5 

10flmA 20 

3 10f2mA 40 

4 lOf5mA 100 

2.2 10flmA 20 

6 15 75 

10 

10 

10 

10 

15 

JFET Selection Guide 

P-Channel FETs 

ens Ciss 
IpF) @ VOS 
Max IV) 

VGS 
IV) 

IpF) @ Vos I VGS 
Max IV) IV) 

16 

12 

16 

12 

45 

45 

25 

25 

25 

11 

11 

11 

11 
45 

45 

27 

27 

27 

-10 o 4.5 

-10 o 3 

-10 o 4.5 

-10 o 3 

-15 o 10 

-15 0 10 

-15· '0: 7 

-15 oi 
-is. 0 7, 

o ,10-: ' 5A,; 

0-- 10. 5.5 

o 10 6.5 

o 10. 6.5 

-15 0 10 

-15 0 10 

-15 0 7 

-15 0 

-15 0 

o 10 

o 10 

o 10' 

o 10 

o 12 

o 7 

o 12 

0' -; 

o 5 
o ·10 

0, 10 
'0. 10 
0"10 

15 0 

15 0 

o 12 

o 
o 5 

'on' 
Ins) 
Max 

35 

90 

16 

30 

42 

2 

5" 
15 

.20 

35 

40 

35 

50 

60 

'off 
Ins) 
Max 

65 

125 

21 

38 

60 
'5 

10 

15 

20 

50 

75 

35 

45 

80 

Process 
No. 

88 

Pkg. 
No, 

23 

~ ~ 

~ ~ 

~ ~ 

~ ~ 

~ ~ 

~ ~ 

88 11 

88 \. 11 
88 11 
.. 't. " 

till., .' II 

8I!, '1, . .1'1 
88· . 74' 

aB 74' 

as ' .. 1::74 
as l4,i 
88 71 

88 71 

~ 11 

88 11 

~ 11 

P-Channel' FETs 

IpF) 
Max 

17 

30 

20 

20 

20 

20 

20 

Ciss 

Vos 
IVI 

-5 

-5 

-10 

-10 

-10 

-10 

-15 

VGS 
IV) 

1 

o 

IpF) 
Max 

C,SS 

VOS 
IVI 

-15 

VGS 
IVI 

en 

(J~)@ Freq 

Max (Hz) 

125 

125 

125 

125 

155 

65 

20 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

Process 
No. 

89 

S8 

89 

S9 

89 

89 

89 

Pkg. 
No. 

11 

11 

23 

23 

23 

23 

11 



~ AMPLIFIERS (Continued) 

P-Channel FETs 

BVGSS 'GSS vp lOSS Gf, Goss Ciss Crss 
en 

Transistor Case eVGOO lOGO {VI @ VOS '0 (r>lA) @VOS (mmho) @VOS (pmho)@Vos {pFI VOS VGS {pFI VOS VGS (v~)@ F,eq Type Style {VI @ 'G (nA) @ VOG 
Process Pkg. 

Min Max (VI ("AI Min Max (VI Min M" (VI Max (VI Max (VI (VI Max (VI (VI No. No. 
Min ("A) Max (V) M" (Hz) 

2N5020 TO-18 25 1 1 15 0.3 1.5 15 1 0.3 1.2 15 1 3.5 15 20 15 25 15 0 7 15 0 30 tOOO 89 11 

2N5021 TO-18 25 1 1 15 0.5 2.5 -15 1 1 3.5 15 1.5 6 15 20 15 25 -15 0 7 -15 0 30 1000 89 11 

2N5460 TO·92 40 10 6 20 0.75 6 -15 1 1 5 15 1 4 15 50 15 7 

-
15 1 

0 2 -15 0 115 100 89 71 

2N5461 TQ.92 40 10 5 20 1 7.5 -15 1 2 9 15 l.5 5 15 50 15 7 -15 0 2 -15 0 115 100 89 ]; 

2N5462 TO-92 40 10 5 20 1.8 9 -15 1 4 16 15 2 6 15 50 15 7 -15 0 

I 
2 -15 0 115 100 89 71 

J270 TO-92 30 1 0.2 20 0.5 2.0 15 .001 2 15 15 6.0 15.0 15 200 15 120 15 0 15 15 0 110 lk 88 74 

J271 TO·92 30 1 02 20 _ 1.5 4.5 15 .001 6 50 15 8.0 18.0 500 15 120 15 0 15 15 0 tlO 1k 88 74 .. 
PN4342 TO-92 25 10 10 15 5.5 -10 1 4 12 10 2 6 10 75 10 20 -10 0 5 -10 0 80 100 89 71 

PN4360 TO-92 20 10 10 15 0.7 10 -10 1 3 30 10 2 8 10 100 10 20 -10 0 5 -10 0 190 100 89 71 

PN5033 TO·92 20 10 10 15 0.3 2.5 -10 1 0.3 3.5 10 1 5 10 20 10 25 -10 0 7 -10 0 100 1000 89 71 

U301 TO·18 40 1 0.1 20 2.5 60 -15 .001 15 60 7 11 15 20 -15 7 mA 5.5 -15 5.5mA 40 1000 88 11 

cp ~ AMPLIFIERS 

Pro-Electron FETs 

w NF 
BVGSS 'GSS 

Case BVGOO lOGO 
Vp 

'0 
VGS 

'0 
lOSS Re(YFSI Ciss 

VGS 
Crss 

VGS 
(dBI @ RG ~ lk 

Process Pkg. 
Type No. (VI @VOS (V) ~VDS (mAl @VOS (mmhol @ f (pFI@VoS (pFI@Vos e • f 

Style (V)@'G (nA)@VGO (nA) ("AI (VI (VI n No. No. 
Min Max (VI Min Max (V) Min Max (VI Min Max (MHz! Typ (V) Typ (VI (Hz)* 

Min ("A) Max (VI 
Max TVp (MHzl 

BF244A TO-92 30 1 5 20 .5 8 15 10 .4 2.2 15 200 2 6.5 15 3 6.5 .001 4 20 -1 1.1 20 -1 1.5 100 50 74 

BF244B TO-92 30 1 5 20 .5 8 15 10 1.6 3.8 15 200 6 15 15 3 6.5 .001 4 20 -1 1.1 20 -1 1.5 100 50 74 

8F244C TO-92 30 1 5 20 .5 8 15 10 3.2 7.5 15 200 12 25 15 3 6.5 .001 4 20 -1 1.1 20 -1 1.5 100 50 74 

BF245A TO-92 30 1 5 20 .5 8 15 10 .4 2.2 15 200 2 6.5 15 3 6.5 .001 4 20 -1 1.1 20 -1 50 77 

8F245B TO-92 30 1 5 20 .5 8 15 10 1.6 3.8 15 200 6 15 15 3 6.5 .001 4 20 -1 1.1 20 -1 50 77 

BF245C TO-92 30 1 5 20 .5 8 15 10 3.2 7.5 15 200 12 25 15 3 6.5 .001 4 20 -1 1.1 20 -1 50 77 

BF246A TO-92 25 1 5 15 .6 14.5 15 10 1.5 4.0 15 200 30 80 15 8 .001 11 15 0 3.5 15 0 51 74 

8F246B TO-92 25 1 5 15 .6 14.5 15 10 3.0 7.0 15 200 60 140 15 8 .001 11 15 0 3.5 15 0 51 74 

BF246C TO-92 25 1 5 15 .6 14.5 15 10 5.5 12 15 200 110 250 15 8 .001 11 15 0 3.5 15 0 51 74 

BF247A TO-92 25 1 5 15 .6 14.5 15 10 1.5 4.0 15 200 30 80 15 8 .001 11 15 0 3.5 15 0 51 77 

8F247B TO-92 25 1 5 15 .6 14.5 15 10 3.0 7.0 15 200 60 140 15 8 .001 11 15 0 3.5 15 0 51 77 

8F247C TO-92 25 1 5 15 .6 14.5 15 10 5.5 12 15 200 110 250 15 8 .001 11 15 0 3.5 15 0 51 77 

BF256A TO-92 30 1 5 20 .5 7.5 15 200 3 7 15 4.5 .001 .7 20 -1 7.5 800 50 77 

BF2568 TO·92 30 1 5 20 .5 7.5 15 200 6 13 15 4.5 .001 .7 20 -1 7.5 800 50 77 

BF256C TO-9~ 30 1 5 20 .5 7.5 15 200 11 18 15 4.5 .001 .7 20 -1 7.5 800 50 77 

BC264A TO·92 30 1 10 20 .5 15 10 .2 1.2 15 1000 2 4.5 15 2.5 .001 4.0 15 -1 1.2 15 -1 40' 10' 50 77 

BC2648 TO-92 30 1 10 20 .5 15 10 .4 1.4 15 1500 3.5 6.5 15 3.0 .001 4.0 15 -1 1.2 15 -1 40' 10' 50 77 

BC264C TO·92 30 1 10 20 .5 15 10 .5 1.5 15 2500 5.0 8.0 15 3.5 .001 4.0 15 -1 1.2 15 -1 40' 10' 50 77 

BC264D TO·92 30 1 10 20 .5 15 10 .6 1.6 15 3500 7.0 12.0 15 4.0 .001 4.0 15 -1 1.2 15 -1 40' 10' 50 77 
L---..-- --- -

ap!n~ u0!l0alas 13.:1r 







CHARACTERISTIC 

Gate·Source Breakdown 
Voltage 

Zero Gate Voltage 
Drain Current 

Forward Trans· 
conductance 

Forward Trans· 
conductance 

Reverse Gate Leakage 

"ON" Resistance 

Pinch Off Voltage 

Output Conductance 

Feedback Capacitance-

Input Capacitance 

Noise Voltage 

Noise Figure 

Power Gain 

Process 50 N-Channel JFET 

DESCRIPTION 

Process 50 is designed primarily for R F amplifier 
and mixer applications. ,It will operate up to 
450 MHz with low noise figure and good power 

-gain. These devices offer outstanding performance 
at VHF aircraft and cOl;nmunications frequencies. 
Their major advantage is low crossmodulation and 
intermodulation, low noise figure and good power 
gain. The device is also a good choice for analog 
switching where low i:apacitance is very important. 

GATE IS ALSO BACKSIDE CONTACT 

PARAMETER TEST CONDITIONS MIN 

BVGSS Vos = OV, 103 = -1 p.A -25 

loss Vos"; 15V,VGS = OV 1.0 

gls Vos = 15V, VGS = 0 3.0 

gl; VOG = 15V, 10 = 200p.A 

IGSS VGS =-20V, Vos = 0 

ros Vos = 100 mV, VGS = 0 100 

VGS(OFF) Vos = 15V,lo = 1 nA -0.7 

gos V OG = 15V, 10 = 1 mA, f = 1 kHz 

Crss VOG = 15V, VGS = 0 

Ciss Vos = 15V, VGS = 0 

en VOG = 15V, 10 = 1 mA, f = 100 Hz 

NF VOG = 15V, 10 = 5 mA, 
RG = 1 kn, f = 400 MHz 

Gps VOG = 15V, 10 = 5 mA, f = 400 MHz 

TYP 

-40 

10 

5.5 

1.1 

-5.0 

175 

-3.5 

10 

0.7 

3.5 

B.O 

2.2 

12 

MAX UNITS 

V 

20 mA 

7.0 mmhos 

-100 

500 

-6.0 

0.9 

4.0 

4.0 

mmhos 

pA 

n 
V 

j.tmhos 

pF 

pF 

nVlVHz 

dB 

dB 

This process is available in the following device types. *Denotes preferred parts. 

TO·72 (CASE 25) *2N5486 TO·92 (CASE 74) BC264C 

2N3823 2N5555 2N3819 BC264D 

2N3966 2N5668 2N5248 BF245A 

2N4223 2N5669 BF244A BF245B 

2N4224 2N5670 BF244B BF245C 

2N4416 *J304 BF244C- BF256A 

*2N4416A * J305 
TIS58 BF256B 

_ 2N5078 PN4223 
TlS59 BF256C 

2N5103 PN4224 

2N5104 'PN4416 TO·92 (CASE 77) QUALIFIED PER MIL·S·19500 

2N5105 PN5163 
2N5949 2N3823JAN, JANTX, JANTXV 

MPF102 2N5556 
MPF106 2N5950 2N4416AJAN, JANTX, JANTXV 

2N5557 2N5951 
2N5558 MPF107 

MPF110 2N5952 

TO·92 (CASE 72) MPF111 2N5953 

*2N5484 
BC264A 

*2N5485 
BC264B 

9·2 



Transfer Characterjstics 
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Process 50 

Leakage Current vs Voltage 
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Process 51 N-Channel JFET 

O.Oll 
1-----(O.533)---''---~..j DESCRIPTION 

GATE IS ALSO BACKSIDE CONTACT 

CHARACTERISTIC PARAMETER 

Gate-Source Breakdown 
BVGSS Voltage 

Zero Gate Voltage 
loss Drain Current 

Reverse Gate Leakage IGSS 

"ON" Resistance rOS 

Forward Trans-
conductance gfs 

Pinch Off Voltage VGS(OFF) 

Drain "OFF" Current 10(oFF) 

Feedback Capacitance erss 

Input Capacitance Ciss 

Noise Voltage en 

Turn-On Time ton 

Turn-Off Time toft 

TEST CONDITIONS 

Vos = OV, IG =-1 /lA 

Vas = 20V, VGS = 0 
Pulse Test 

VGS = -20V, Vos = 0 

Vos = 100 mV, VGS = 0 

VOG = 15V, 10 =2mA 

Vos = 20V, 10 = 1 nA 

Vos = 20V, VGS =-10V 

Process 51 is designed primarily for electronic 
switching applications such as low ON resis­
tance analog switching. It features excellent Ciss 
ROS(ON) time constant. The inherent zero offset 
voltage and low leakage current make these devices 
excellent for chopper stabilized amplifiers, sample 
and hold circuits, and reset switches. Low feed­
through capacitance also allows them to handle 
video signals to 100 MHz. 

MIN 

-30 

5.0 

20 

-D. 5 

TYP 

-50 

65 

-15 

35 

8.5 

MAX 

170 

-200 

100 

UNITS 

v 

mA 

pA 

n 

mmhos 

VOG = 15V,I0 =5mA,f= 1 MHz 

-4.5 

15 

3.5 

12 

6.0 

12 

40 

-9.0 

200 

4.0 

16 

V 

pA 

pF 

pF Vos = 15V, 10 = 5 mA, f = 1 MHz 

VOG = 15V,I0 = 1 mA, f= 100 Hz 

VOO = 10V, 10 = 6.6 mA 

VOO = 10V, 10 = 6.6 mA 

20 

80 

nV/y'HZ 

ns 

ns 

This process is available in the following device 
types. • Denotes preferred parts. 

TO-18 (CASE 021 2N4861 *PN4092 TO-92 (CASE 771 

2N3970 
.2N4861A 'PN4093 

BF247A 
2N3971 TO·72 (CASE 251 "PN4391 

BF247B 
*PN4392 

2N3972 'NF5101 'PN4393 
BF247C 

*2N4091 *NF5102 *PN4856 
TIS73 

*2N4092 *NF5103 *PN4857 
TIS74 

*2N4093 
TO-92 (CASE 721 'PN4858 

TIS75 
*2N4391 
*2N4392 *2N5638 

'PN4859 QUALIFIED PER MIL-S-19500 

*2N4393 *2N5639 *PN4860 
*PN4861 2N4091 JAN, JANTX 

*2N4856 *2N5640 
U1897E 2N4092 JAN, JANTX 

2N4856A 2N5653 
U1898E 2N4093 JAN, JANTX, JANTXV 

*2N4857 2N5654 
U1899E 2N4856 JAN, JANTX, JANTXV 

2N4857A 'Jl11 2N4857 JAN, JANTX JANTXV 
'2N4858 *J112 TO-92 (CASE 741 2N4858 JAN, JANTX, JANTXV 
2N4858A * J113 BF246A 2N4859 JAN, JANTX, JANTXV 
2N4859 'PF5101 BF246B 2N4860 JAN, JANTX, JANTXV 
2N4859A *PF5102 BF246C 2N4861 JAN, JANTX, JANTXV 
2N4860 *PF5103 
2N4860A *PN4091 
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GATE IS ALSO BACKSIDE CONTACT 

CHARACTERISTIC PARAMETER 

Gate·Source Breakdown BVGSS 
Voltage 

Drain Saturation Current lOSS 

Forward Transconductance gts 

Forward Transconductance 9ts 

Reverse Gate Leakage Current IGSS 

Orain ON Resistance ros 

Gate Cutoff Voltage VGS(OFF),Vp 

Output Conductance gas 

Feedback Capacitance Crss 

I nput Capacitance Ciss 

Noise Voltage en 

Process 52 N-Channel JFET 

DESCRIPTION 

Process 52 is designed primarily for low level audio and 
general purpose applications. These devices provide 
excellent performance as input stages for piezo electric 
transducers or other high impedance signal sources. 
Their high output impedance and high voltage break· 
down lend them to high gain audio and video amplifier 
applications. Source and drain are interchangeable. 

CONDITIONS 

VOS=OV,IG=-l/lA 

VOS = 20V, VGS = OV 

VOS = 20V, VGS = OV 

VOS = 20V, 10 = 200 /lA 

VGS = -30V, VOS = OV 

VOS = 100 mV, VGS = OV 

VOS= 15V, 10= 1 nA 

VDG = 15V, 10 = 200 /lA 

VOG = 15V, VGS = OV, t = 1 MHz 

VOG = 15V, VGS = OV, t = 1 MHz 

VOG = 15V, 10 = 200 /lA, f = 100 Hz 

MIN 

-40 

0.2 

1.0 

250 

-0.3 

TYP 

-70 

1.5 

2.5 

700 

-10 

400 

1.0 

2.0 

1.3 

5 

10 

MAX 

12 

5.0 

2000 

-8.0 

1.8 

6 

UNITS 

V 

mA 

mmho 

/lmho 

pA 

n 
V 

/lmho 

pF 

pF 

nvty'HZ 

This process is available in the following device types. 
*Denotes preferred parts. 

TO-18 (CASE 02) 

2N3069 
2N3070 
2N3071 
2N3368 
2N3369 
2N3370 
2[\J3458 
2N3459 
2N3460 

'2N4338 
*2N4339 
*2N4340 
*2N4341 

TO-72 (CASE 25) 

*2N3684 
*2N3685 
'2N3686 
*2N3687 
2N3967 
2N3967A 
2N3968 
2N3968A 
2N3969 
2N3969A 

TO-92 (CASE 72) 

*J201 
• J202 
• J203 
'PN3684 
'PN3685 
'PN3686 
'PN3687 
'PN4302 
'PN4303 
'PN4304 

9-7 

." ... o 
o 
(I) 
en en 
(J1 
N 



"S 
"E .s 
'" " z .. 
t; ., .. z 

I 2 

'" .... 
I 
;E 

100 

I 50 

'" ! 
" .. 
~ 

~ 
" I 
I 

~ 
:s .. .. .. 
~ 
co 
:> .. 
!!! 
co z 
I 
.c 

10 

I 

100 

10 

Transfer Characteristics 

VGS(OFF)' -2.6V 

H,.-t--t---J;YTA· -5S'C 
TA·· 2S'C' 

k-...... _":t>,.c:.+: T A'. 12S'J; 

I I I 
,..,.~~-t--VGS(OFFI' -I.BV 

I TA = -55"C 
1\--4~'"*==-+:TA ~ 25'C' 

TA~125'C 

-I -2 

VGS - GATE-IlOilRCE VOLTAGE (VI 

Transfer Characteristics 

VDS' 15V 

-I -2 

-3 

-3 

VGS - GATE-IlOURCE·VOLTAGE (VI 

Output Conductance vs Drain 
Current 

TA' 2S'C SV 
f· I kHz 

SV 

10V 
VGS(OFFI • -3 .1Vfii!!. 15V 

1°:I~ ./ .xl ISV 
20V 

L "" VGS(OFFI' -I.BV"!" 

0.1 

10 - DRAIN CURRENT (mAl 

Noise Voltage vs Frequency 

TA,2S'C 
VOS' 1SV 

10'1 mA 

0.1 10 

f - FREQUENCY (kHzl 

10 

100 

;;: 
.s .... 
ffi 
'" ~ 
z 
;;: 
'" '" I 
E' 

j 
! 
'" " z 

~ 
'" z 
3 
[(,! .. 
'" .... 
I 

Il1 

I .s 
'" u z .. 
t; 
::> .. z 
co 

~ .. 
'" .... , 
:Iii 

12 

10 

10 

Transfer Characteristics 

VGS - GATE·SOURCE VOLTAGE IVI 

Transfer Characteristics 

VGS - GATE·SOURCE VOLTAGE (VI 

Transconductance vs Drain 
Current 

VDS ·ISV 
TA' 25'C 
f'l kHz 

po-
VGSIDFFI" -2V 

V 0.1 
0.01 D.l 1 

10 - DRAIN CURRENT (mAl 

Leakage Current vs Voltage 

VOC - DRAIN·CATE VOlT,ACE (VI 

9-8 

.. 
" z .. 
t; 
iii 
'" z 
co 
z 
;;: 
'" .. 
I 

'" .. 
10 

Process 52 

o 

10 

0.2 

0.1 

lk 

600 

200 

100 

Common Drain·Source 
Characteristics 

TVP VGS(OFFI= -I.BV vL.L TA' 25'~ 

- I 
V VGS' -0.2511 

IX" 
" 

VGS' -O.SV 

l/ VGS' -0.1SV 

.~ 
VGS'-IV .. VGS' -I.lSV 

o 
VDS - DRAIN·SOURCE VDL TAGE (VI 

Parameter Interactions 

'OS-

Ofs~ 

~D~= 
lOSS. ItI@VOS"'5V 
VOS' 0 PULSED 
'DS in mA, VGS" 0 

~DG~~D:AI @VOS" toV 

0.1 0.2 0.5 10 

VCSIOFFI- GATE CUTOFF VOLTACE (VI 

Channel Resistance vs 
Temperature 

VGS(OFFI' 1.5V ./ 
V 

V V VCS(OFFI' -2V 

V 

.1 I. 
VDS' 100 mV 
VCS' OV 

-15 -25 25 15 125 115 

TA - AMBIENT TEMPERATURE ('CI 

Capacitance vs Voltage 

10 
f'IMH;= 

~,-
.1 I II 

Cin (VDS '15VI 

n-t-
n~tDf'OVI 

C,n IVDS' 5VI-l-I-. 

I I 

-2 -4 -6 -8 -10 

VCS - CATE·SOURCE VOLTACE (VI 

O.S g 
I 

" :0 

0.2 ~ z 

" 0.1 z 
:0 

~ 
~ 
~ 



GATE IS BACKSIDE CONTACT 

CHARACTER ISTIC PARAMETER 

Gate-Source Breakdown 
Voltage 

Zero Gate Voltage 
Drain Current 

Forward T rans-
conductance 

Forward Trans-
conductance 

Reverse Gate Leakage 

Pinch Off Voltage 

Feedback Capacitance 

Input Capacitance 

Output Conductance 

Noise Voltage 

This process is available in 
the following device types. 

* Denotes preferred parts. 

TO-72 (CASE 25) 

2N4117 
*2N4117A 

2N4118 
*2N4118A 
2N4119 

*2N4119A 
*NF5301 

BVGSS 

loss 

gfs 

gfs 

IGSS 

VGS(OFF) 

Crss 

Ciss 

gas 

en 

-g 
'l! 

-.:. "w .:.'-' 
I- z 

ffi~ "'", "'", 
i::~ 
z'-' 
<!g 
"''' "'''' 'l-E' _ ill 

Process 53 N-Channel JFET 

1 
0.020 

TEST CONDITIONS 

Vos = OV, IG = -1 /lA 

Vos = 10V, V GS = 0 

Vos = 10V, V GS =0 

VOG = 15V, 10 = 50/lA 

V GS =-20V, Vos = 0 

Vos = 10V, 10 = 1 nA 

DESCRIPTION 

Process 53 is designed primarily for low current 
DC and audio applications. These devices provide 
excellent performance as input stages for sub pico­
amp instrumentation or any high impedance signal 
sources. 

MIN TYP MAX UNITS 

-40 -60 V 

0.02 0.25 1.0 rnA 

80 250 350 /lmho 

120 /lmho 

-0.3 -10 pA 

-0.5 -2.2 -6.0 V 

VOG = 15V, V GS =O,f= 1 MHz 0.85 1.0 pF 

Vos = 15V, V GS = 0, f = 1 MHz 2.0 2.5 pF 

VOG = 10V, 10 = 50/lA 0.9 5.0 /lmhos 

VOG = 10V,.1 0 = 50/lA, 45 150 nV/..jHz 

f=100Hz 

Leakage Current vs 
Parameter Interactions Voltage 
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Process 55 N-Channel JFET 

DESCRIPTION 

Process 55 is a general purpose low level audio 
amplifier and switching transistor. Wafer process· 
ing is similar to process 52 but process 55 uses a 
larger geometry. This results in higher Yfs, loss, 
and capacitance and lower ROS(ON)' It is useful 
for audio and video ,frequency amplifiers and R F 
amplifiers under 50 MHz. It may also be used for 
analog switching applications. 

GATE IS BACKSIDE CONTACT 

CHARACTERISTIC PARAMETER TEST CONDITIONS 

Gate·Source Breakdown 
BVGSS Vos =OV,IG =-lIJ.A 

Voltage 

Zero Gate Voltage 
loss Vos = 20V, V GS = 0 

Drain Current 

Forward Trans· 
Vos = 20V, V GS = 0 

conductance gfs 

Forward Trans· 
VOG = 15V, 10 = 200IJ.A 

conductance gfs 

Reverse Gate Leakage IGSS V GS =-30V, Vos = 0 

"ON" Resistance ros Vos = 100 mV, V GS = 0 

Pinch Off Voltage VGS(OFF) Vos = 20V, 10 = 1 nA 

Feedback Capacitance Crss VOG = l,5V, V GS = 0, f = 1 MHz 

Input Capacitance Ciss Vos = 15V, V GS =O,f= 1 MHz 

Output Conductance gos VOG = 15V, 10 = 200J.lA 

Noise Voltage en VOG = 15V, 10 = 200 J.lA, f = 100 Hz 

This process is available in the following device 
types. * Denotes preferred parts. 

TO-1S (CASE 02) 

2N3436 
2N3437 
2N343B 

TO-72 (CASE 25) 

2N3821 
2N3822 
2N3824 
2N4220 
2N4220A 
2N4221 
2N4221A 
2N4222 
2N4222A 

*2N5358 
*2N5359 
*2N5360 

*2N5361 
*2N5362 
*2N5363 
*2N5364 

TO-92 (CASE 72) 

*2N5457 
*2N5458 
*2N5459 
MPF103 
MPF104 
MPF10S 
MPF108 
MPF109 
MPF112 
PN4220 
PN4221 
PN4222 
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MIN TVP MAX UNITS 

-40 -70 V 

0.5 S.O 20 rnA 

2.0 4.5 7.0 mmho 

1200 IJ.mhos 

-10 -100 pA 

140 250 600 n 
-0.5 -2.0 -8.0 V 

1.S 2.0 pF 

6.0 7.0 pF 

2 J.lmhos 

10 nV/y'Hz 

"tJ o 
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CD 
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CI1 
CI1 
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Process 58 N-Channel JFET 

0.039 1-------10.'911--------1 

GATE IS BACKSIDE CDNTACT 

CHARACTERISTIC PARAMETER TEST CONDITIONS 

Gate-Source Breakdown 
BVGSS Vos : OV, IG : -1 /lA 

Voltage 

Zero Gate Voltage 
loss 

Vos: 5V, VGs: 0 
Drain Current Pulse Test 

Reverse Gate Leakage IGSS VGs :-15V,Vos :0 

"ON" Resistance ros Vos: 100 mV, VGS : 0 

Pinch Off Voltage VGS(OFF) Vos : 5V, 10: 3 nA 

Drain "OF F" Current 10(oFF) Vos: 5V, VGS :-10V 

DESCRIPTION 

Process 58 was developed for analog or digital 
switching applications where very low rOS(ON) is 
mandatory_ Switching times are very fast and 
ROS(ON) Ciss time constant is low_ The 6n typical 
on resistance is very useful in precision multiplex 
systems where switch resistance must be held to an 
absolute minimum_ With ros increasing only 
0_7%/oC, accuracy is retained over a wide temp­
erature excursion_ 

MIN 

-25 

100 

3_0 

--0_5 

TYP 

-30 

400 

MAX UNITS 

V 

1000 mA 

-500 pA 

20 n 
-12 V 

20 nA 

Feedback Capacitance Crss VOG: 15V, 10 : 2 mA, f: 1 MHz 

-50 

6_0 

-5_0 

0_05 

12 25 pF 

Input Capacitance Ciss VOG : 15V, 10 : 2 mA, f: 1 MHz 

Forward Trans-
VOG = 10V, 10 : 2 mA 

conductance g" 

Output Conductance gos VOG : 10V, 10 = 2 mA 

Noise Voltage en VOG : 15V, 10 : 2 mA, f: 100 Hz 

This process is available in the following device 
types_ 'Denotes preferred parts_ 

TO-39 (CASE 09) 

U320 
U321 
U322 

TO-52 (CASE 07) 

*2N5432 
*2N5433 
*2N5434 

TO-92 (CASE 72) 

*Jl08 
* J109 
'Jl10 
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Process 83 N-Channel Monolithic Dual JFET 

I------,:::::,------j 

CHARACTERISTIC 

Gate-Source Breakdown 
Voltage 

Zero Gate Voltage 
Drain Current 

Forward Trans-
conductance 

Pinch Off Voltage , 
Gate Current 

Forward Trans-
conductance 

Output Conductance 

"ON" Resistance 

Noise Voltage 

Differential Match 

Differential Match 

Common Mode 
Rejection 

Feedback Capacitance 

Input Capacitance 

This process is available in 

TO-71 (CASE 12) 

2N3921 2N5047 
2N3922 *2N5196 

*2N3954 *2N5197 
*2N3954A *2N5198 
*2N3955 "2N5199 
*2N3955A, 2N5452 
*2N3956 2N5453 
*2N3957 2N5454 
*2N3958 *2N5545 

2N4084 *2N5546 
2N4085 *2N5547 
2N5045 U231 
2N5046 U232 

PARAMETER 

BVGSS 

loss 

gls 

VGSIOFF) 

IG 

gf; 

gos 

ros 

en 

IVGS1-VGS21 

llVGSI -2 

CMRR 

Crs 

Cis 

TEST CONDITIONS 

Vos =OV, IG =-1 /J.A 

Vos = 15V, VGS = 0 

Vos = 15V, VGS = 0 

Vos = 15V, 10 = 1 nA 

VOG = 20V, 10 = 0.2 mA 

VOG = 15V, 10 = 0.2 mA 

VOG = 15V, 10 = 0.2 mA 

Vos = 100 mV, VGS = 0 

VOG = 15V, 10 = 0.2 mA 
f= 100 Hz 

VOG = 15V, 10 =0.2·mA 

VOG = 15V, 10 = 0.2 mA 

VOG = 15V, 10 = 0.2 mA 

DESCRIPTION 

Process 83 is a monolithic dual JFET with a diode 
isolated substrate. It is intended for operational 
amplifier input buffer applications. Processing 
results in low input bias current and virtually un­
measureable offset current. Likewise matching char­
acteristics are virtually independent of operating 
current and voltage, providing design flexibility. 
Most GP 2N types are sorted from this family. 

MIN TYP MAX UNITS 

-50 -70 V 

0_5 2.5 8.0 mA 

1.0 2.5 5.0 mmho 

-0.5 -2.0 -4.5 V 

3.0 50 pA 

600 850 /J.mhos 

1.0 5.0 /J.mhos 

450 n 

10 50 nV/VHz 

7.0 25 mV 

10 50 /J.V/oC 

80 95 dB 

VOG = 15V, 10 = 0.2 mA, 1.0 1.2 pF 

f = 1 MHz 

VOG = 15V, 10 = 0.2 mA, 3.4 4.0 pF 
f= 1 MHz 

the following device types. * Denotes preferred parts. 

8-Pin MiniDIP (CASE 60) 

U233 J410 
U234 J411 
U235 J412 

8-Pin MiniDIP (CASE 67) 

*NPD8301 
"NPD8302 
*NPD8303 
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CHARACTERISTIC 

Gate-Source Breakdown Voltage 

Drain Saturation Current 

Forward Transconductance 

Forward Transconductance 

Gate Cutoff Vol,tage 

Reverse Gate Leakage Current 

Gate Leakage Current 

Feedback Capacitance 

I nput Capacitance 

Noise Voltage 

Noise Voltage 

Output Conductance 

Differential Gate-Source Voltage 

Differential Gate·Source 
Voltage Drift 

Common·Mode Rejection 
Ratio 

Th is process is available 

TO·7S (CASE 24) 

2N5902 
2N5903 
2N5904 
2N5905 

*2N5906 
*2N5907 
*2N5908 
*2N5909 

in 

Process 84 N-Channel Monolithic Dual JFET 

PARAMETER 

BVGss 

IDss 

gf, 

g" 

VGS(OFFi 

IGSS 

IG 

C,,, 

Ciss 

en 

en 

go, 

IVGS,-VGS21 

LlNGs '_2 

CMRR 

CONDITIONS 

VDS = OV, IG = -1 IlA 

VDS = 15V, VGS = OV 

VDS = 15V, VGS = OV 

Vas ='15V, 10 = 30llA 

VDS = 15V, ID = 1 nA 

VDS = OV, VGS = -20V 

VDG = 10V,I D = 30llA 

DESCRIPTION 

Process 84 is a monolithic dual JF ET with a diode 
isolated substrate. It is designed for the most 
critical operational amplifier input stages or elec· 
trometer single ended preamp. Ideal for medical 
applications and instrumentation inputs where 
subpicoamp inputs are important. Device design 
considered high CMRR" subpicoamp leakage over 
wide input swings, low capacitance, and tight 
match over wide current range. 

MIN TVP MAX UNITS 

-40 -60 V 

20 300 1000 IlA 

90 180 300 Ilmhos 

50 120 150 Ilmhos 

0,5 2 4.5 V 

5 pA 

0,5 3 pA 

VDS = 15V, VGS = 0, f= 1 MHz 0.3 0.4 pF 

VDS '" 15V, VGS = 0, f =1 MHz 2 3 pF 

VDS = 15V, ID = 30llA, f= 1 kHz 30 50 nV/-.!Hz 

VDS = 15V,I D = 30llA, f= 10 Hz 180 nV/-.!Hz 

Vos = 10V, 10' = 30llA 0.01 0.02 Ilmhos 

VOS = 10V,I D = 30llA 12 25 mV 

VDS = 10V,I o = 30llA 10 50 Ilvfc 

VDS = 10V,I D =30,uA 112 dB 

the following device types. * Denotes preferred parts. 

Parameter Interactions 
Leakage Current vs 
Voltage and Drain Current 
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Transfer Characteristics 
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Leakage Current vs 
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Process 86 N-Channel Monolithic Dual JFET \ 

DESCRIPTION 

Process 86 is a monolithic dual JFET with a diode 
isolated substrate. It is intended for critical amplifier 
input stages requiring low noise, sub picoamp bias 
currents and high gain. Exacting process control results 
in consistent parameter distribution with tight match 
and low drift. 

This process is available in the following device types. 
*Denotes preferred parts. 

TO-78 (CASE 24) 

U421 
U422 
U423 
U424 
U425 
U426 

PROCESS IN DEVELOPMENT 
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Process 88 P-Channel JFET 

DESCRIPTION 

0.021 
------(0.533)-----1 Process 88 is designed primarily for electronic 

switching applications where a P channel device is 
desirable. I"nherent zero offset voltage, low leak­
age and low ROS(ON) Clss time constant make this 
device excellent for low level analog switching, 
sample and hold circuits and chopper stabilized 
amplifiers. This device is the complement to 
Process 51. 

GATE IS BACKSIDE CONTACT 

CHARACTE RISTIC PARAMETER TEST CONDITIONS MIN 

Gate·Source Breakdown 
BVGSS Vos =OV,IG = 1 J.lA 30 

Voltage 

Zero Gate Voltage 
loss Vos =-15V, VGS =0 -5.0 

Drain Current 

Forward Trans-
Vos =-15V, VGS = 0 4.0 

conductance gfs 

Forward Trans-
VOG =-15V,1 0 =-2mA 

conductance gfs 

Gate Leakage ·I GSS VGS = 20V, Vo~ = 0 

"ON" Resistance rOS Vos = -100 mV, VGS = 0 50 

Pinch Off Voltage VGS(OFF) Vos =-15V,1 0 =-1 nA 0.5 

Drain "OF F" Current 10(oFF) Vos = -15V, VGS = 10V 

Feedback Capacitance Crss VOG =-15V,10 =-2 mA, f = 1 MHz 

Input Capacitance Ciss Vos = -15V, 10 =-2 mA, f= 1 MHz 

Output Conductance gos VOG =-15V, 10 =-2 mA 

Noise Voltage en VOG = -15V, 10 = -2 mA, f = 100 Hz 

This process is available in the following device 
types. * Denotes preferred parts. 

TO-18 (CASE 11) 

2N2609 
2N5018 
2N5019 

*2N5114 
*2N5115 
*2N5116 
U301 
U304 
U305 
U306 

TO-72 (CASE 23) 

2N3382 
2N3384 
2N3386 
2N3993 
2N3993A 
2N3994 
2N3994A 

TO-92 (CASE 71) 

Pl086E 
Pl087E 

TO-92 (CASE 74) 

*J174 
* J175 
*J176 
*Jl77 
* J270 
*J271 

QUALIFIED PER MIL-S-19500 

*2N5114JAN, JANTX, JANTXV 
*2N5115JAN, JANTX, JANTXV 
*2N5116JAN, JANTX, JANTXV 

9·20 

TYP MAX UNITS 

40 V 

-30 -90 mA 

13 17 mmhos 

3.5 mmhos 

0.05 1.0 nA 

80 200 n 
5.0 10 V 

-0.05 -10 nA 

4.0 5.0 pF 

14 15 pF 

100 300 J.lmhos 

20 nV/VHz 
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Process 89 P-Channel JFET 

0.020 
1-------(0.5081------1 

GATE IS BACKSIDE CONTACT 

CHARACTERISTIC PARAMETER TEST CONDITIONS 

Gate-Source 8reakdown 
BVGss Vos = OV, IG = 1 IlA 

Voltage 

Zero Gate Voltage 
loss Vos = -15V, VGS = 0 

Drain Current 

Forward Trans-
Vos = -15V, VGS = 0 

conductance gfs 

Forward Trans' 
VOG = -15V, 10 = -0.2 mA 

conductance gfs 

Gate Leakage IGSS VGS = 20V, Vos = 0 

Pinch Off Voltage VGS(OFFI Vos =-15V,lo =-1 nA 

DESCRIPTION 

Process 89 is designed primarily for low level 
amplifier applications. This device is the comple­
ment to Process 55. Commonly used in voltage 
variable resistor applications. 

MIN TYP MAX UNITS 

20 40 v 

-0.3 -4.0 -20 mA 

1.0 2.5 4.0 mmhos 

700 Ilmhos 

0.5 

Feedback Capacitance Crss VOG = -15V, VGS = 0, f = 1 MHz 

0:02 

3.0 

2.0 

7.0 

1.0 

9.0 

2.5 

8.5 

nA 

V 

pF 

pF 

n 
Input Capacitance Cis VOS =-15V,l o =-2 mA, f= 1 MHz 

"ON" Resistance ros Vos = -100 mV, VGS = 0 

Output Conductance gos VOG =-15V, 10 = -0.2 mA 

Noise Voltage en VOG = -15V, 10 = -0.2 mA, 
f=100Hz 

This process is available in the following device 
types. * Denotes preferred parts. 

TO-1S (CASE 11) 

2N2608 
21\14381 
2N5020 
2N5021 

To-i2 (CASE' 23) 

2N3329 
2N3330 
2N3331 
'2N3332 

TO-92 (CASE 71) 

*21\15460 
*2N5461 
*2N5462 

PN4342 
PN4360 
PN5033 

T0-92 (CASE 74) 

2N3820 

QUALIFIED PER MIL-S-19500 

2N260BJAN 

9·22 

450 

5.0 

30 

15 Ilmhos 

nV/YHz 
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Process 90 N-Channel JFET 

DESCRIPTION 

Process 90 is designed for VHF/UHF mixer/ 
amplifier and applications where Process 50 is not 
adequate. Has sufficient gain and low noise, coni· 
mon gate configuration at 450 MHz, for sensitive 
receivers. The high transconductance and square 
law characteristics insures low crossmodulation 
and intermodulation distortions. Common·gate 
operation simplifies circuitry. Consider Process 
92 for even higher performance. 

GATE IS ALSO BACKSIDE CONTACT 

CHARACTERISTIC PARAMETER TEST CONDITIONS MIN TVP MAX UNITS 

Gate·Source Breakdown 
BVGss Vos =OV, IG =-1 J.J.A -20 -30 V 

Voltage 

Zero Gate Voltage 
loss Vos = 10V, VGS = 0 3 18 40 mA 

Drain Current 

For~ard Trans-
Vos = 10V, VGS = 0 5.5 8.0 10 rnrnhos 

conductance St. 

Forward Trans-
Vos = 10V, 10 = 5 rnA 4.5 5.8 rnrnhos 

conductance St. 

Reverse' Gate' Current IGSS VGS =-15V, Vos =0 -5.0 -100 pA 

"ON" Resistance ros Vos = 100 mY, VGS = 0 90 n 
Pinch Off Voltage VGS(OFF) Vos = 10V, 10 = 1 nA -1.5 -3.5 -6.0 V 

Output Conductance go. VOG = 10V, 10 = 5 rnA 45 100 J.J.rnhos 

Feedback Capacitance Crs VOG = 10V, 10= 5 rnA 1.0 1.2 pF 

Input Capacitance CI. VOG = 10V, 10 = 5 rnA 4.0 5.0 pF 

Noise Voltage en VOG = 10V, 10 = 5 rnA, f = 100 Hz 13 nV/VHz 

Noise Figure NF VOG = 10V, 10 = 5 rnA, f = 450 MHz 3.0 d8 

Power Gain Gpo (CG) VOG = 10V, 10 = 5 rnA, f = 450 MHz 11 d8 

This process is available in the followinjl device types. *Denote~ preferred parts. 

TO-52 (CASE 07) TO-72 (CASE 29) 

U312 *2N5397 
2N5398 

: Common Drain-SOurce 
Characteristics 
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GATE IS ALSO BACKSIDE CONTACT 

CHARACTERISTIC PARAMETER 

Gate-Source Breakdown 
BVGSS Voltage 

Zero Gate Voltage 
loss Drain Current 

Forward Trans· 
conductance 

gls 

Forward Trans· 
conductance St. 

Re"erse Gate Current IGSS 

"ON" Resistance ros 

Pinch Off Voltage VGS(OFF) 

Output Conductance go. 

Feedback Capacitance Cgd 

Input Capacitance Cgs 

Noise Voltage, en 

Noise Figure NF 

Power Gain Gpg 

Process 92 N-Channel JFET 

TEST CONDITIONS 

Vos = OV, IG = -1 jlA 

Vos = 10V, VGS = 0, Pulsed 

Vos = 10V, VGS = 0, Pulsed 

VOG = 10V, 10 = 10 mA 

VGS = -15V, Vos = 0 

Vos = 100 mV, VGS = 0 

Vos = 10V, 10 = 1 nA 

VOG = 10V, 10 = 10 mA 

DESCRIPTION 

Process 92 is designed for VHF/UHF amplifier, 
oscillator, and mixer applications. As a common 
gate amplifier, 16 dB at 100 MHz and 12 dB at 
450 MHz can be realized. Worst case 75 ohm 
input impedance provides ideal input match. 

MIN 

-20 

10 

10 

35 

-1.5 

TVP 

-30 

38 

19 

13 

-15 

45 

MAX UNITS 

V 

80 mA 

mmhos 

18 mmhos 

-100 pA 

80 n 
-6.5 V 

250 jlmhos 

VOG = 10V, 10 = 10 mA, f = 1 MHz 

-4.0 

160 

2.0 

4.1 

6.0 

2.5 pF 

VOG =10V, 10 = 10 mA, f = 1 MHz 5.0 pF 

VOG = 10V, 10 = 10 mA, f = 100 Hz nV/.JHz 

VOG = 10V, 10 = 10 mA, 
f=450 MHz 

3.0 dB 

VOG = 10V, 10 = 10 mA, 
'f= 450 MHz 

dB 12 

This process is available in the following device types. *Denotes preferred parts. 

TO-52 (CASE (7) 

U308 
*U309 
'*U310 
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CHARACTERISTIC 

Process 93 N-Chanriel Monolithic Dual JFET 

PARAMETER TEST CONDITIONS 

DESCRIPTION 

Process 93 is a monolithic dual JFET with a diode 
isolated substrate. It is intended for wide band, 
low noise, single ended video amplifier input 
stages, and high slew rate op amps. Monolithic 
structure eliminates thermal transient errors, and 
provides freedom to pick operating current and 
voltage. 

MIN TYP MAX UNITS 

Gate·Source Breakdown 
BVGss Vos = OV, IG = -1 p.A -25 -30 V 

Voltage 

Zero Gate Voltage 
loss Vos = 10V, VGS = 0, Pulsed 

Drain Current 

Forward Trans· 
Vos = 10V, VGS = 0, Pulsed 

conductance gfs 

Forward Trans· 
VO,G = 10V, 10 = 5 mA 

conductance gls 

Output Conductance gas VOG = 10V, 10 = 5 mA 

Pinch Off Voltage VGS(OFF) Vos = 10V,I0 = 1 nA 

"ON" Resistance ros Vos = 100 mV, VGS = 0 

Gate Current IG VOG = 10V, 10 = 5 mA 

Noise Voltage en VOG = 10V, 10 = 5 mA, f = 100 Hz 

Differential Match IVGS1,VGS21 VOG = 10V, 10 = 5 mA 

Differential Match dVGS1.2 VOG = 10V, 10 = 5 mA 

Common Mode 
CMRR VOG = 10V, 10 = 5 mA, 

Rejection , 
Feedback Capacitance Crs .VOG = 10V, 10 = 5 mA, f = 1 MHz 

Input Capacitance Cis VOG = 10V,I0 = 5mA, f= 1 MHz 

This process is available in the following device types. "Denotes preferred parts. 

TO-78 (CASE 24) 

"2N5911 
*2N5912 

U257 

1_ IIID 
... s 
ffi"E 60 
"'E "'­:ow ...... 
:ol2 

5!~ 5 i; 10 
:02 
~g 

~! .. '" "' ... "I 
I ~ r, 
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90 dB 
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Process 93 
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Process 94 N-Channel Monolithic Dual JFET 

.... (0.914) __ .. 

I 
~~ I 

0.0038 __ 

(0.0965-)~ 

DESCRIPTION 

Process 94 is a monolithic dual JFET. It is strictly 
intended for operational amplifier input buffer 
applications. Special processing results in ex­
tremely low input bias current and virtually 
unmeasureable offset current. It is important to 
note that the <5 pica ampere bias current is 
measured at 35 volts. Typical CM R R is 125 dB. 
Performance superior to electrometer tubes can 
be readily achieved with low offset voltage and 
almost zero long term drift. 

CHARACTERISTIC PARAMETER TEST CONDITIONS 

Gate·Source BreaKdown 
Voltage 

Zero Gate Voltage 
Drain Current 

Forward Trans­
conductance 

Forward Trans· 
conductance 

Pinch Off Voltage 

Gate Current 

Feedback Capacitance 

Input Capacitance 

Noise Voltage 

Output Conductance 

Differential Match 

Differential Match 

Common Mode 
Rejection 

This process is available in 
the following device types. 
* Denotes preferred parts. 

TO·71 (CASE 12) 

*NDF9406 
*NDF9407 
*NDF940B 
*NDF9409 
*NDF9410 

TO-78 (CASE 24) 

NDF9401 
NDF9402 
NDF9403 
NDF9404 
NDF9405 

loss 

gfs 

gfs 

VOS = 15V, V GS = 0 

VO~ = 15V, V GS = 0 

VOG = 15V, 10 = 0.2 mA 

VOS = 15V, 10 = 1 nA 

VOG = 35V, 10 = 0.20 mA 

Crss Vos = 15V, V GS = 0, f = 1 MHz 

Ciss Vos = 15V, VGS =0, f= 1 MHz 

en VOG = 15V, 10 = 0.2 mA; f= 10 Hz 

90S VOG = 15V, 10 = 0.2 mA 

IVGSI·VGS21 VOG=15V,10=0.2mA 

~VGSI-2 VOG = 15V, 10 = 0.2 mA 

CMRR VOG = 15V, 10 = 0.2 mA 

Parameter Interactions 

jlOmlml E 5.0 
;:coS 
.!~ / 
t;;:! '-
~ ti 'loss 

§~1.0·~.n. u;!i 
!i ~ 0.5 

~~ 
~ '7 0.. 10 .. @Vos • 20V. Vo! = 0 PULSED 
~ .:Ii VOSIOFFJ @Vas "'20V,lo z: 1.0 nA 

0.1 
-0.1 -0.5 -1.0 -5.0 -10 

VOSIOFFI - GATE·SDURCE VOLTAGE (V) 

9-30 

MIN TYP MAX UNITS 

-40 -70 v 

0.5 3.0 10 mA 

1.5 

' 0.9 

-0.5 

3.5 

1.2 

-2.0 

1.0 

0·91 

4.0 

12 

<0.1 

5.0 

6.0 

125 

7.0 

1.B 

-6.0 

15 

mmho 

mmhos 

V 

pA 

0.02 pF 

5.0 pF 

50 nV/..;Hz 

Mmhos 

25 mV 

50 MV/oC 

dB 

Common Drain-Source 
Characteristics 

5.0 TA =25'C . J ~~.sl.O~ 
TVPV .. IOFFI = -2.5V Io-'!" -~ 

1 4.0 1.0-"1 
~ 1/ -o.v-
§ 3,0 11/ 
~ V 
C 2.0 
~ /'V" - .BV 

-o.~V c= 

I ~~ -1.2V I 
.E 1.0 .lr~ 

• ....- -1.5V -I- -I- -!.BV 

o~~~ 
o 1.0 2.0 3.0 4.0 5.0 

Ves - DRAIN·SOURCE VOLTAGE (V) 



Transfer Characteristics 
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Process 95 N-Channel Monolithic Dual JFET 

'1 0.038 I .. (0.965) 1----
0.0038 
(0.0965)--

r 
0.OZ3 

T 
/. lDZ... ~ 0.0038 

~/m~~ (0.0965) 

C'iARACTERISTIC PARAMETER TEST CONDITIONS 

Gate-Source Breakdown 
BVGss Vos: OV, IG = -1 J.lA 

Voltage 

Zero Gate Voltage 
'Ioss Vos: 15V, VGS = 0 

Drain Current 

Forward Trans-
Vos: 15V, VGS : 0 

conductance gfs 

Forward Trans· 
VOG: 15V, 10 = 0.2 mA 

conductance gfs 

Gate Leakage IGSS VGS : -20V, Vos: 0 

Pinch Off Voltage VGS(OFF) Vos: 15V, 10 : 1 nA 

DESCRIPTION 

Process 95 is a monolithic dual JFET with a diode 
isolated substrate. It is intended for operational 
amplifier input buffer applications. Processing 
results in low input bias current and virtually un­
measureable offset current. Low noise voltage 
and high CMR R for critical I/f applications. 

MIN TYP MAX UNITS 

-40 -70 V 

0.5 3.0 8.0 mA 

1.0 2.5 4.0 mmhos 

0.5 0.7 mmhos 

-5.0 -100 pA 

-0.5 -2.5 -4.0 V 

Input Capacitance Ciss Vos: 15V, VGS =O,f= 1 MHz 10 14 pF 

Noise Voltage en Vos = 15V. 10 = 0.2 mA, 
f = 10 Hz 

Noise Voltage en Vos = 15V, 10 = 0.2 mA, 
f=100Hz 

Output Conductance gos VOG = 15V, 10 = 0.2 mA 

Feedback Capacitance Crss , Vos = 15V, VGS = 0, f= 1 MHz 

Differential Match IV GS1'V GS21 VOG = 20V, 10 = 0.2 mA 

Differential Match L1VGS1 .2 VOG = 20V, 10 = 0.2 mA 

Common Mode 
CMRR VOG = 20V, 10 = 0.2 mA 

Rejection 

This process is available in the following device 
types. "Denotes preferred parts. 

TO-71 (CASE 12) 

2N5515 
2N5516 
2N5517 
2N5518 
2N5519 

"2N5520 
*2N5521 

*2N5522 
"2N5523 
"2N5524 . 
"2N6483 
'2N6484 
~2N6485 

9·32 

B.O 30 nV/VHz 

6.0 10 nV/VHz 

0.3 1.0 J.lmhos 

3.5 5.0 IlF 

6.0 25 mV 

9.0 60 J.lV/oC 

86 115 dB 
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Process 96 N-Channel Monolithic Dual JFET 
0.037 

�-.·----------~(0.~94~0)--------~·-1 

0.0038 
(0.0965;-- -

DESCRIPTION W/////d~~ 
~ 01;) 0.0038 0.024 

/': / ~ (0.0965) (0.6101 

~/////~~ 

Process 96 is a monolithic dual JFET with a diode 
isolated substrate. It is intended for wide band, low 
noise, single ended video amplifier input. stages. 
Also idea'l for matched voltage variable resistor 
applications over 60 dB tracking range .. 

CHARACTER ISTIC PARAMETER TEST CONDITIONS 

Gate-Source Breakdown 
BVGss Vos = OV, IG = -1 }lA 

Voltage 

Zero Gate Voltage 
loss Vos = 15V, VGS =0. 

Drain Current 

Forward Trans-
Vos = 15V, VGS = 0 

conductance gfs 

Forward Trans-
VOG = 15V, 10 = 2 mA 

conductance 9t. 

Output Conductance go. VOG = 15V, 10 = 2 mA 

Pinch Off Voltage VGS(OFFI Vos = 15V, 10 = 1 nA 

"ON" Resistance ros Vos = 100 mV, VGS = 0 

Gate Current IGSS VGS =-20V, Vos = 0 

Gate Current IG VOG = 15V, 10 = 2 mA 

Noise Voltage en VOG = 15V, 10 = 2 mA, f = 100 Hz 

Feedback Capacitance Crs VOG = 15V, 10 = 2 mA, f= 1 MHz 

Input Capacitance Cis VOG = 15V, 10 =2mA,f= 1 MHz 

Differential Voltage IVGS,-VGS2I' VOG = 15V, 10 = 2 mA 

Differential Voltage AVGS VOG = ,15V, 10 = 2 mA 

Common Mode . 
CMRR VOG = 15V,I0 =2mA 

Rejection 

Th is process is available in the following device types. 'Denotes preferred parts. 

TO-71 (CASE 12) S-Pin DIP (CASE 67) 

*2N5564 'NPD5564 
*2N5565 *NPD5565 
*2N5566 *NPD5566 

Parameter Interactions 
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TransConductance vs Drain 
Current 
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10 

MIN TYP MAX UNITS 

-40 -55 V 

.5.0 15 30 mA 

9.0 18 30 mmhos 

7_5 9_0 ,mmhos 

15 45 }lmhos 

-1.8 -3.0 V 

35 70 120 n 
-8.0 -100 pA 

15 200 pA 

4_5 10 nV/VR'Z 

2.5 3.0 pF 

10 12 pF 

8.0 25 mV 

9.0 50 }lV/oC 

76 95 dB 

leakage Current vs Voltage 

VDG - DRAIN·GATE VOLTAGE (V) 
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Transfer Characteristics 
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Process 96 

Common Drain·Source 
Characteristics 
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Process 98 N-Channel JFET 

DESCRIPTION 

Process 98 is a high gain, general purpose, monolithic 
dual JFET with a diode isolated substrate. It is intended 
for amplifier input stages requiring high gain, low noise 
and low offset drift over temperature. Strict processing 
controls result in low input bias currents and virtually 
immeasurable offset currents. Matching characteristics 
are essentially independent of operating current and 
voltage. 

This process is available in the following device types. 
* Denotes preferred parts. 

TO-71 (CASE 12) 

2N5561 
2N5562 
2N5563 
U401 
U402 
U403 
U404 
U405 
U406 

S-Pin DIP (CASE 60) 

J401 
J402 
J403 
J404 
J405 
J406 

· PROCESS IN DEVELOPMENT 

9·36 
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~Nationai Transistor Glossary of Symbols 
Semiconductor 

DC PARAMETERS 

BVcBO Collector-Base Breakdown Voltage 
with Emitter Open-Circuited 

J <}v~o $1" The breakdown voltage of the collector-base 
junction, measured at a specified current, 
with the emitter open-circuited . 

BVcEO Collector-Emitter Breakdown Voltage 
with the Base Open-Circuited 

The collector·emitter breakdown voltage, 
measured at a specified collector current, 

fZ---with the base opef"!-circuited. 

BVCER Collector-Emitter Breakdown Voltage 
BV 

__ ' _________ B~CEO 

with Resistance between Emitter and 0 ~ 

Base 

The collector·emitter breakdown voltage 
measured at a specified current with a 
specified resistance R connected between 

d~ ~V" $" 
the base and the emitter. 

BV cES ColI,ector-Emitter Breakdown, Voltage 
with Base Shorted to Emitter 

The collector·emitter breakdown, measured 
at a specified current, with the base shorted 
to the emitter. BVCEX 

BVcEX Collector-Emitter Breakdown Voltage v .. Cj tv" $" at a Specified Condition 

The collector-emitter breakdown voltage 
measured at a specified current with the, 
base·emitter junction forward or reverse 
biased by a specified voltage or current. 

BV EBO Emitter-Base Breakdown Voltage 
BVEBO with Collector Open-Circuited 

The emitter-base 'breakdown voltage, "~l ~v .. oC measured at a specified current, with the 
collector open·circuited, 

hFE Common-Emitter DC Current Gain 

The ratioof DC collector current to DC base 

"~b-
hn-UTA 

current measured at a specified collector· ." emitter voltage and a specified collector -----~ 
current. 

'< 

a.,....L(1 .. ~ 

'. ,11+1 l-a 

,.$! 0 ) vI' ~~" 

A·2 



ICBO 

I CEX 

Inverse Collector-Base Current 

The collector-base current with the junction 
reverse biased by a specified voltage, with 
the emitter open-circuited. 

Inverse Collector-Emitter Current at 
a Specified Condition 

The collector·emitter current measured at a 
specified collector·emitter voltage with the 
base forward or reverse biased by a specified 
voltage or current. 

ICED =ld+lIlcBO 
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lEBO 

LVCEO ' 

LVCER ' 

LV CES' 

LV CEX ' or, 

VCEO(sust) 

VCER(sust) 

VCES(sust) 

VCEX(sust) 

V BE (ONI 

Inverse Emitter-Base Current 

The emitter· base current with the junction 
reverse biased by a specified voltage with the 
collector open-circuited. 

Pulsed Limiting Breakdown Voltages 

These are similar to the corresponding, above 
defined, BV parameters but are measured at 
a specified high current point where 
collector·emitter voltage is lowest. The dura­
tion of the pulse and its duty cy'cle must be 
specified. The letter L indicates LlMITI NG 
Value and is measured outside the negative 
resistance zone of the reverse characteristic. 

Unsaturated Base-Emitter Voltage 

The base-emitter voltage measured in the 
common-emitter connection at a specified 
collector to emitter voltage and specified 
collector current. 
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V BE(SAT) 

VCE(SATI 

Base-Emitter Saturation Voltage 
The base·emitter voltage measured in the 
common·emitter connection at a specified 
collector and base saturation currents. 

Collector-Emitter Saturation Voltage 
The collector·emitter voltage measured in 
the common-emitter connection at specified 
collector and base saturation currents. 

Reach Through Voltage 

Punch Through Voltage 
The collector·base vol tage above which an 
increase of applied voltage can be measured 
in the emitter·base open circuit. 

SMALL SIGNAL PARAMETERS 

Cce 

Common-Base Output Capacitance 
The common·base output capacitance with 
input ac open. 

Common Emitter Reverse Transfer 
Capacitance 

This parameter is the imaginary part of Yre. 
When Ic = 0, Cre is identical to Ccs. 

Base-Emitter Capacitance 
The capacity of the base·emitter junction at 
a specified inverse voltage with the collector 
open. 

Collector Base Capacitance 
Collector Base Capacitance measured at 
some Specified Collector Base Voltage. 
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GMA 

Conversion Gain, Common-Emitter or 
Common-Base 

The ratio of the output power of a mixer, at 
one specified frequency, to its input power, 
at another specified frequency. This param­
eter is a function of oscillator injection 
voltage and the mixer operating point. 

Common-Base Cut Off Frequency 

The frequency at which the hlb (al is 
reduced to 0.707 of its low frequency value. 

Common-Emitter Cut Off Frequency 

The frequency at wh ich the hie (Ill is 
reduced to 0.707 of its low frequency value. 

Gain Band-Width Product 

The common·emitter current gain band­
width product in the frequency range where 
the current gain is falling at approximately 
6 db/octave. 

Maximum Frequency of Oscillation 

This parameter is a device figure of merit 
that is calculated from ft and rb'Cc. 

Common-Emitter Power Gain 

Common Emitter Transducer Gain 

A test fixture must be specified. 

Stability Limited Gain·or Gain 
Maximum Available 

This parameter is a device figure of merit 
and must be calculated from the tWo port 
"y" parameters. 
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h Parameters 

Common-Emitter Current Gain 
The common·emitter forward current "trans· 
fer ratio with output ac shorted. This is iI 

complex quantity. 

Common-Emitter Input Impedance 
The common·emitter input impedance with 
the output ac shorted. This is a complex 
quantity. 

Common-Emitter Output Admittance 
The common·emitter output admittance 
with the input ac open. This is a complex 
quantity. 

Common-Emitter Reverse Voltage 
Transfer Ratio 
The common·emitter reverse voltage transfer 
ratio with input ac open. This is a complex 
quantity. 

Maximum Available Gain 
Device figure of merit that must be calcu-
lated from the two port"y~' parameters. 

Maximum Stable Gain 
This parameter is a device figure of merit 
that is calculated from the two port "y" 
parameters. 

Noise Figure 

Noise figure = 10 1091O F. where F is the 
ratio of total output noise power' to the 
output power due solely to the thermal 
noise of the source impedance. 
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rb'Cc 

Base «Spreading» Resistance 

Equivalent to the real part of hie at some 
specified very high frequency. 

Collector Base Time Constant 
This parameter is a device figu re of merit 
and is measured in a specified test circuit. 
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Common-Emitter Switching 
Parameters 
In the following, drive circuit conditions and 
collector circuit conditions must be specified. 
The transition times of the input must be 
negligible compared to the measured times. 

Delay Time 
The time interval during turn-on from the 
point when the input pulse at the base 
reaches 10% of its full amplitude to the 
point when the collector pulse changes from 
o to 10% of its maximum amplitude. 

Rise Time 
The time interval during turn·on in which 
the collector pulse changes from 10% to 90% 
of its maximum amplitude. 

Storage Time 
The time interval during turn-off from the 
point when the turn-off pulse at the base 
changes from 100% to 90% of its full 
amplitude to the time when the collector 
current has changed from 100% to 90% of 
its maximum amplitude. 

Fall Time 
The time interval during turn-off in which 
the collector pulse decreases from 90% to 
10% of its maximum amplitude. 

y Parameters 
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Yfe Common-Emitter Forward Transfer 
Admittance 

The common-emitter forward transfer admit-
tance with output ac shorted. This is a 
complex quantity (91e + jblo)' 

Yie Common-Emitter Input Admittance 

The common-emitter input admittance with 
output ac shorted. This is a complex 
quantity (9;0 + bio). 

Yoe Common-Emitter Output Admittance 

The common-emitter output admittance 
with input ac open. This is a complex 
quantity (900 + jboo). 

Yre Common-Emitter ReverSe Transfer 
Admittance 
The common·emitter reverse transfer admit-
tance with input ac shorted. This is a 
complex quantity (9ro + jbre )· 

LARGE SIGNAL PARAMETERS 

." Collector Efficiency 

This parameter applies 'to oscillators and 
class C amplifiers, predominantly. It is 
defined as the ratio of R F Power Out/DC 
Power in . 

. Po Power Out 

This parameter applies to oscillators. The 
units are watts and a test circuit must be 
specified. 

THERMAL PARAMETERS I 

RTH Internal Junction-to Case Thermal 
Resistam;e 
The rated increase of junction temperature 
with respect to the case temperature per 
unit of dissipated power. It is also called 
Thermal Resistance with infinite heat sink. 

9JC Junction-to Case Thermal Rating 

9JA Junction-to Ambient Thermal Rating 
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~National JFET Glossary of Symbols 
~ Semiconductor 

DC PARAMETERS 

BVDGO (V) 
or BVGDO 

BVSGO (V) 
or BVGSO 

BVGSS (V) 
or BV, V(BR)GSS 

lOGO (pA) 
or IGDO 

10 (/-lA) 

or 'D(ONI 

'D(OFF) (pAl 

lOSS (mAl 

IG(pAI 
or IG(ON) 

IGSS (pAl' 

Drain-Gate Breakdown Voltage with Source Open­
Circuited 

The breakdown voltage of the drain-gate junction, 
measured at a specified current with the source 
open-circuited. 

Source;Gate Breakdown Voltage with Drain 
Open-Circuited 

The breakdown voltage of the source-gate junction, 
measured at a specified current, with the drain 
open-circuited. 

Source-Gate Breakdown Voltage with Drain­
Source Shorted 

The breakdown voltage of the source-gate and 
drain-gate junctions, measured at a specified 
current with the drain-source shorted. 

Drain-Gate Leakage Current, Source Open-Cjrcuited 

The leakage current of the drain-gate junction, 
measured at a specified voltage, with the source 
open·circuited. 

Drain ON Current 

The drain current, measured at a specified. drain­
source voltage and gate-source voltage. 

Drain Cutoff Current 

The drain cutoff current, measured at a specified 
drain-source voltage and gate-source voltage. 

Drain Saturation Current 

The' drain current, measured at a specified drain­
source voltage with the source shorted to the gate 
(VGS=O) 

Gate Leakage Current with Drain Current Flowing 

The gate leakage current, measured at a specified 
drain current and drain-gate voltage. 

Gate-Source Reverse Leakage Current with Drain­
Source Shorted 

The gate-source reverse leakage current measured 
at a specified gate-source voltage_ 
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"0 
.c 
E 
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en -0 
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a.. 
CO 
U) 
U) 

.2 
Cl 
~ 
W 
LL .., 

ISGO (pA) 
or IGSO 

ros (n) 
or rds. ROS. 
rOS(ON) 

VOS(ON) (mV) 

VGS (V) 
or VGS(ONI. 
VG 

VGS(F) (V) 

VGS(OFFI (V) 
orVp 

Source-Gate Reverse Leakage Current with Drain 
. Open-Circuited 

The leakage current of the source-gate junction. 
measured at a specified voltage. with the drain 
open-circuited. 

Drain-Source ON Resistance 

The drain-source ON resistance. measured at a 
specified gate-source voltage and drain current. 

Drain-Source ON Voltage 

The drain-source ON voltage. measured at a speci­
fied gate-source voltage and drain current. 

Operating Gate-Source Voltage 

The gate-source voltage. measured at a specified 
drain current and drain-source voltage. 

Forward Gate-Source Voltage 

The forward gate-source voltage. measured at 
specified current. 

Gate-Source Cutoff (Pinch-Off) Voltage 

The gate-source cutoff voltage. measured at a 
specified drain current and drain-source voltage. 

SMALL SIGNAL PARAMETERS 

Ciss (pF) 
or Ciss. Cgss 

Coss (pF) 
or Cos. Cdss 

Common-Source Input Capacitance 

The common-source input capacitance measured 
between the gate and source with the drain A-C 
shorted to the source at specified drain-source and 
gate-source voltages. 

Common-Source Output Capacitance 

The common-source output capacitance. measured 
between the drain and source with the source 
A-C shorted to the gate at specified drain-source 
and gate-sou rce voltages. 
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Crss (pF) 
or Crs. Cdg 

en (nVlv'iiz) 
or en. Vn• En 

9fg (mV) 
orYfg 

9fs (mV) 
or 9m. Vfs. 

Re\Vfs\ 

9iss (J,lV) 
or Vis' 

goss (J,lV) 
or Vas 

Gpg (dB) 

GPS (dB) 

in (pA/v'iTz) 

Common-Source Reverse Transfer Capacitance 

The common-source reverse transfer capacitance. 
measured between the drain and gate at specified 
drain-source and gate source voltages. 

Equivalent Input Noise Voltage 

The equivalent input noise voltage per unit band­
width, measured with the input A-C shorted to 
the source at a specified operating condition. 

Common- Gate Forward Transconductance 

The common-gate forward transconductance with 
the output A-C shorted_ This is a complex quanti­
ty (9fg + ibfg)' 

Common-Source Forward Transconductance 

The common source forward transconductance 
with the output A-C shorted. This is a complex 
quantity (9fs + ibfs)-

Common-Source Input Conductance 

The common-source input conductance with the 
output A-C shorted. This is a complex quantity 
(9is + ibis)-

Common-Source Output Conductance 

The common source output conductance with the 
input A-C shorted. This is a complex quantity 
(gos + ibos)' 

Common-Gate Power Gain 

The common·gate power gain is the ratio of out­
put power to input power. 

Common-Source Power Gain 

The common-source power gain is the ratio of out­
put power to input power. 

Equivalent Input Noise Current 

The equivalent input noise current measured with 
the input open-circuited under specified operating 
conditions. 
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Spot Noise Figure 

Noise figure = 10 1091O F were F is noise factor 
which is the ratio of the total output noise power 
to the output noise power of the source. Measured­
at specified operating conditions and source resis· 
tance. 

COMMON-SOURCE SWITCHING PARAMETERS 

In the following, drive circuit conditions and drain 
circuit conditions must be specified. The transition 
times of the input must be negligible compared to 
the measured times. 

Turn-On Delay Time 

The time interval during turn-on from the point 
when the input pulse at the gate reaches 10% of its 
full amplitude to the point when the drain pulse 
changes from 0 to 10% of its maximum amplitude. 

Rise Time 

The time interval during turn-on in which the 
drain current pulse changes from 10% to 90% of 
its maximum amplitude. 

Turn-Off Delay Time 

The time interval during turn-off from the point 
when the turn-off pulse at the gate changes from 
100% to 90% of its full amplitude to the time 
when the drain current has changed from 100% to 
90% of its maximum amplitude. 

Fall Time 

The time interval during turn-off in which the 
drain current pulse decreases from 90% to 10% of 
its maximum amplitude. 

DUAL FET PARAMETERS 

BVG1 G2 (V) 
or BVGl-2 

CMRR (dB) 
orCMR 

Gate to Gate Breakdown Voltage 

The breakdown voltage of the gate to gate junc­
tions, measured at a specified current. 

Common-Mode Rejection Ratio 

The common-mode rejection ratio is the ratio of. 
the change in differential gate voltage with a 
change in the drain to gate voltage. 

CMRR=201og10 AVDG 
AVos 
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9fs1-2 (%) 
or 9fs1/9fs2 

goss 1-2 (/lV) 
or gos1-2 

IDSS1-2 (%) 
or IDS1-2. 
IDSS1/IDSS2 

IGl-2 (pA) 

IG1, G2 (pA) 

VGS1-2 (mV) 
or ll.VGS. Vos. 
IVGS1-VGS2i 

ll.VGSl-2 (/lvtC) 
or 1l.IVGS1-
VGS21/11.T 
ll.Vos/ll.T 

Common-Source Forward Transconductance Ratio 
(Match) 

The transconductance ratio = 9fs1/9fs2 x 100 (%) 
measured at specified drain-gate voltage and drain 
current. 

Common-Source Output Conductance (Match) 

Output conductance match = Igos 1-gos21 measured 
at specified drain-gate voltage and drain current. 

Drain Saturation Current Ratio (Match) 

The drain saturation current ratio =, IDSS1/ 
IDSS2 x 100% measured at specified drain-source 
voltages .. 

Differential Gate Leakage Current 

Differential gate leakage current = IiGl-IG21 
measured at specified drain-gate voltage and drain 
current. 

Gate to Gate Reverse Leakage Current 

The gate to gate reverse leakage measured at a 
specified voltage monolithic dual with diode isola­
'tion shown. 

Differential Gate-Source Voltage 

The differential gate-source voltage, measured at a 
specified drain-gate voltage and drain current. 

Differential Gate-Source Voltage Drift 

The differential gate-source voltage drift is the 
change in the differential gate-source voltage with 
a change in device temperature at a specified 
operating condition. ' 

ll.Vos = I (VGS1-VGS2)1Tl - (VGS1-VGS2I1T2! 
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~Nationa~ 
D Semiconductor 
TO-3(9S) INCHES 

SYMBOL (MILLIMETERS) 
MIN MAX 

A 0.25016.35) 0.450 (11.43) 
¢E 0.038 (0.965) 0.043 (1.0921 
¢B 0.875 (22.2251 
K 0.420110.6681 0.440111.1761 
M 0.205 (5.2071 0.225 15.7151 
C 0.135 (3.4291 
0 0.31217.9251 
¢H 0.151 (3.8351 0.161 (4.0891 
F 1.177 (29.896) 1.197130.4041 

'1 0.525 (13.3351 

'2 0.188 (4.7761 
G 0.655 (16.6371 0.675 (17.1451 

" 
.H 

TO-1S (02,11; 19) PIN T(02),119) 

1 E 
2 B 
3 C 

PIN FET N (02) 

1 5 
2 0 
3 G 

PIN FETP(111 

1 '5 

2 G 
3 0 

R
(::~::=:::~:I 

0.118-0.191 0.188-0.210 

"~:~r:~~lnrr 
0.030' m 

(0.1621 0 0 0 
MAX JL 0.500 

0,016-0.019 (12.70) 
(0.406-0.483) MIN 

inches 
Dimensions are in (:-m""'j"'lIi:-m-.-te-r-;s) 

Package Outlines 
Numbers in parentheses behind package titles areNS internal package codes. 

TO-5 (04) 

0.335-0.370 r-- (8.509-9.3981 

I t 0.305-0.335 

PIN 

1 
2 
3 

' __ gr(7.141_8.50911 
0.240-0.260 I 
(6.096t6~1 I SEATING 

i L_ 1PlANE 

(~:~ n n n ' LL __ u u u 
0.009-0.125 ..J k 0.016-0.019 

(0.229-3.115) (0.406-0.483) 

TO-39 (10, 16)* PIN 

1 
2 
3 

rr !:::::=:::::I ~ . 0.315-0.335 

....------Tr (0.001-0.509) 1 
0.240-0.260 Q 

(6.096-6.604) 
! SEATING 

-L-- 1PlANE 

0.045 ' 

~ ~ ~ ~ 
0.500 ~-lk 

(12.10) (0.406-0.483) 0.190-0.210 
MIN 

T 

E 
8 

'C 

T 

E 
B 
C 



TO-39 (17) LO-PROFILE 

0.350-0.310 

"

18.890-9.398) 
0.315-0.335 --1 

I::;::=::!~~) 118.001-8.509) I 

PIN 

I 
2 
3 

-11111 SEATING 

LTITJPlANE 

11~;r~~) ~ ~ . ~ 
L II 0.016-0.019 
0.009-0.125 - 1-10.406-0.483) 

10.228-3.1751 

0.190-0.210 
'--~-l-14.826_5.334) 

T 

E 
B 
C 

TO-52 (07, 18) PIN T 11a) FET 107) 

I E 5 
2 B 0 
3 C G 

0.209-0.219 iRtls.309_s.563) 

0.178-0.191 0.142-0.159 

"""~':F~g~T' . 
0.030 0 1'1 II 

10.7621 U U 
MAX I L 0.500 
~_ (12.101 
10.406-0.483) 

A-15 

T0-46 (06) 

TO-71 (08,12) 

PIN 

I 
2. 
3 

0.209-0.230 8 Is.308_5.842) 
0.178-0.195 

I· -II (4521-4.953) 

SEATlN~l -fl' 0.075-0.09S PlA.N~ lC:JJ.1 11.905-2.413) lrDlr"I O.SOO MIN o 0o_, 112.70) 

0.012-0.019 --J I-- 0.040 
10.305-0.483) 11.016) 

MAX 0.100 

i2.54DJ 

PIN Tloa) 

I 
2 
3 
5 
G 
7 

0.209-0.219 

IIls.309-5.5631 

E 
8 
C 
E 
8 
C 

ft:==:ll. 0.188-0.210 

.. n::~~II~}1~' 
0.030 mom L 

10.7621 -0 500 
MAX JL . 

0016-0.019 112.70) 
-'--- MIN 10.406-0.4831 

T 

E 
B 
C 

FET 1121 

51 
01 
Gl 
52 
02 
G2 

"'0 
Q) 
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~ _. 
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U) 
CD 
C .-;:; 
:s o 

TO-72 ( , 23, 25, 28, 29) TO-78 (24, 27) 

(5309-5.563) 

0.030 

(~~:) 0 D 0 
0.016-0.019 J L ~ 

(0.406-0A831 (~i~o) 

TO-92 (71 ;2 ' ---;====-~~-~l--. ' ,74,76,77,78) 
92-PLUS~(9:0:,: 91~)-----~--

0.175-0.185 

".~,","ro D~" 
0.016-ll.019 m 0.594 

(0.406-0.48311 n n . (15.088) 

OIA HOLE (TVP) U U~ . 

~0'045-ll'055 
(0.143-1.397) 

0.045-0.055 
(1.143-1.3971 

0.085-0.095 
(2.159-2.413) R 

0.003-0.013 
(0.076-0.330) R 

0.020 
(0.508) R 

TVP 
NOM 

0.055-0.045 
11.397-1.143) 

BEFORE n 
LEAD fiNISH U 

0.0155-0.0145 --II--
10.394-0 368) 

TYP 



TO-99 (22) PIN FET 

I S 
2 D 
3 G 
4 SUB 
5 S 
6 D 
7 G 
B NC 

TO-220 (37) 

0.395-0.405 rroo 033-10.2871 0.175-0.185 

0.100-0120 0.,39_0.,47] r-{4445-4.6991 
{2.540-l.0W (lm-3.7l41 '_~ G= D1A -, (0.762-1.3971 

0.025 =1 
+ (0.6351. 

0.560-0.625 RAD ~ 
(14.224-15.8751 0.250 ..... -- 0.230-0.270 

~
6'3501 T (5.842-6.8581 
MAX 1 7" 

- 2 PLACES 

0.500-0562 
(12.70-14.2751 0.012-0.025 

L (0.305-0.6351 

0.045-0.060 ~--l 
(1.143-1.5241 (2.0l2-2.9211 

0.020-0.0l5 

Pin 1. Base 
2. Collector 
3. Emitter 

A-l1 

TO-126 (38) 

~!:~::35 I (10.795-11.0491 

123 ! 
~0.095 0.605-0.655 

(2.159-2.4131 -=:1'6.6311 

0.091-0.097 ..J fi /I --11- 0.015-0.025 
12.l11-2.4641 IJ~L (0.381-0.6351 

0.020-0.026 I 
(0.508-0.6601 IL 0.US5-0.10S 
~ -i (2.413-2.6671 
10.635-0.6891 ~ 

E.3. 
Pin 1. Emitter 

2. Collector 
3. Base 

0.04S-0.0SS 
(1.143-1.3971 

t 

• 

When mounting the device, torque not to exceed 
6.0in lb. 
If lead bending is required, use suitable clamp or 
other supports between transistor case and point 

, of bend. 

TO-202 (35,36) PACKAGE 35 PACKAGE 36 

0.480-0.520 
112.192-1l.2081 

PIN 
T 

1 Emitter 
'2 Base 
3 Collector 

rl 0.240-0.260 

0.065-0.075 

T 

Emitter 
Collector 
Base 

0.285-0.315 ~(1.651-1.9051_ 
~ X45 . 

OAOS-O.425 {~:: CHAMBER~ l' 

(10.2B7-10.795) REF 

0.095-0.105 II I-h- jf 0.170-0.190 
12.413-2.6671------l-+--I~~ t4".3iB-4.iill 

I (2AI3-2.B67) , 0.019-0.026 
~ REF NOTE 2 I--- I (0.483-0.660) 
(0.660) 0.095-0.105 

(2.413-2.6671 • , 

NOTES; 
1. All DIM. ARE IN INCHES AND ARE REf. 

UNLESSTDLERANCED. 
2 .. 043-.tl!i7lEAD MOTH WITHIN 0.100 

OF BODV. 

." 
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o 
Q) CAVITY DUAL-IN-LiNE PACKAGE D (40) 
C .-;:: 
~ o 
Q) 
C) 
C'CS 
~ 
(.) 
C'CS 

~ (7.5691 
MAX 

L,.,.,+""-r:-r-r:T--r.-r-r::+-,-,,-I--1.. 

0.054 

I MAX I MAX . 1-,,~;,:,----iIT;t f A 0.020-0.060 

~ (0.508-1.5241 

0.008-0.015 J 
(0.203-0.3811 

0.300 0.050,0.010 0.015-0.023 0.125 I-- (7.6201 --I (1.270 ,0.2541 j I (0.381-0.5841 -H-- (3.1751 

REf ~ 0.1'00 cO.Ol0 MIN 

(2.540 }.0.2541 

MOLDED MINI-DIP (60,67) 

0.092 

(2.3371 
OIA 

NOM 

PIN NO.1 INDENT 

0.030 
0.300-0.320 (0.7621 

~ 
! L--.J -l-~.009-0.015 'J 

-tll.025 0.045 '0.015 
0.325 -0.015 (1.143 '0.3811 

I • • I (0.229-0.3811 J 
(8.255 ~:~m 0.1 00 

(2.5401 
TYP 

A-18 

PIN 60 

1 NC 

2 51 

3 01 

4 G1 

5 52 

6 02 

7 G2 

8 NC 

67 

51 

01 

NC 

G1 

52 

02 

NC 

G2 



MOLDED DUAL·IN·LlNE PACKAGE N (39) 

NSPACKAGE 
CODE 

02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
16 
17 
18 
19 
22 
23 
24 
25 
27 
28 
29 

30 
31 
32 
35 
36 

16.350 '0.1211 

\....fo:T-ror-~;r-r;:'1r-rrr",.....--.i 
0.300-0.320 0.030 

~ MAX ~ 0.130,0.005 "=-"1 "I' or 11~~' ~ 
~ -+-~ 0.020 

I 10.229-0.3811 ~ L ~~ 105081 

I 0.075 '0.015 0.018 ,0.003 ~ MIN 
• • (1.905 '0.3811 0.100 10.457 '0.07611~:~51 

0.325 +~:~;~ ~V~401 
'8255 +(1.635) 
\. -0.381 

TO-18 Glass 
TO-5 Glass 
TO-5 Glass 

JEDEC 
CODE 

TO-71 Diff. Amp. TO-18 
TO-46 Solid 
TO-52 Solid 
TO-71 Diff. Amp. TO-18 
TO-39 Solid Kovar 
TO-39 Solid Steel 
TO-18 Glass SDG 
TO-71 Glass TO-18 Ditt. Amp. 
TO-46 Header/TO·n Can 14-Lead) 
TO-39 Solid Kovar 
TO-39 Solid Steel Low Profile 
TO-52 Glass 
TO-18 Solid 
TO·5 10·Lead 
TO-72 Glass 4-Lead TO·18 SGD 
TO-78 Glass TO-5 Diff. Amp. 
TO-72 4-Lead TO·18 EBC 
TO-78 Ditt. Amp. TO-5 
TO-72 4-Lead TO-18 BEC 
TO·72 Glass TO·18 SDG 
4-Lead Top Gate 
TO-78 Ditt. Amp. TO-5 
TO·202 ECB 
TO-126 EC-
TO·202 EBC 
TO·202 BCE 

A·19 

NS PACKAGE 
CODE 

37 
38 
39 
40 
41 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
69 
71 
72 
74 
75 
76 
77 
78 
79 
90 
91 
98 

TO-220 BCE 
TO-126 ECB 

JEDEC 
CODE 

TO·116 14·Lead M/DIP CN 
TO·116 14-Lead Ceramic DIP CD 
TO-116 14·Lead Molded Array 
TO·l00 10·Lead Header 
TO-l00 10·Lead Header 
16·Lead Side Braze DIP 
16-Lead Size Braze DIP 
8-Lead Molded DIP, Plastic ICN) 
14-Lead Molded DIP, Plastic ICN) 
16·Lead Molded DIP, Plastic (CN) 
14-Lead Side Braze DIP 
14-Lead Side Braze DIP 
14·Lead Ceramic DIP ICJ) 
16·Lead Ceramic DIP ICJ) 
8-Lead Molded DIP ICN) 
TO·92 3-Lead Top Gate Plastic GSD 
TO·92 BEC 
TO-92 EBC 
TO·92 ECB 
TO-92 Faraday Shield EBC 
TO-92 Faraday Shield BEC 
TO·92 CBE 
TO·92 Faraday Shield CE!3 
TO-92 C-E 
Mini·Watt ECB 
Mini-Watt EBC 
TO-3 

"'0 
Q) 
n 
~ 
Q) 

CC 
(1) 

o 
c 
!:!: 





The Data 
Bookshelf: 
Tools For 
The Design 
Engineer 
National Semiconductor's Data Bookshelf 
is a compendium of information about a 
product line unmatched in its breadth in 
the industry. The fifteen independent 
volumes that comprise the Bookshelf -
over 5000 pages - describe in excess of 
6000 solid-state devices; devices that 
span the entire spectrum of 
semiconductor processes, and that range 
from the simplest of discrete transistors 
to microprocessors - those 
most-sophisticated marvels of modern 
integrated-circuit technology. 

Active and passive devices and circuits; 
hybrid and monolithic structures; discrete 
and integrated components ... Complete 
electrical and mechanical specifications; 
charts, graphs, and tables; test circuits 
and waveforms; design and application 
information ... Whatever you need you'll 
find in the deSigner's ultimate reference 
source. - National Semiconductor's Data 
Bookshelf. 

Ordering 
Information 
All orders must be prepaid~ Domestic 
orders must be accompanied by a check 
or a money order made payable to 
National Semiconductor Corp.; orders 
destined for shipment outside of the U.S. 
must be accompanied by U.S. funds. 
Orders will be shipped by postage-paid 
Third Class mail. Please allow 
approximately 6-8 weeks for dom~stic 
denvery, longer for delivery outside of the 
U.S. 

~National a Semiconductor 



Data Bookshelf Order Form. 
Please send me the volumes of the National Semiconductor DATA BOOKSHELF 
that I have selected below. I have enclosed a check or money order for the total 
amount of the order, made payable to National Semiconductor Corp; 

Name, __________ --'-____ Purchase Order # _____ _ 

Street Address ______________________ _ 

City _________ State/Country ________ Zip ___ _ 

___ copies @$4.00, CMOS Qatabook, 3/75 ............... Total $ ___ _ 
___ copies @ $4.00, Interface Databook, 10/75. . . . . . . .. . . .. Total $ ___ _ 
___ copies @ $4.00, Linear Applications, Vol. I ............. Total $ ___ _ 
_ ~_ copies @ $4.00, Linear Applications, Vol. II ............ Total $ ___ _ 
___ copies @ $4.00, Linear Databook, 6/76 . . . . . . . . . . . . . . .. Total $ ___ _ 
___ copies @ $4.00, Memory Databook, 1/76 .............. Total $ ___ _ 
___ copies @ $3.00, Microprogessor Applications in 

Business, Science and Industry, 1977 .. Total $ ___ _ 
___ copies @ $4.00, Microprocessing Handbook, 3/76 .: .... To~al $ ___ _ 
___ copies @ $4.00, MOq/LSI Databook, 1977 ....... ' ...... Total $ ___ _ 
___ copies @ $3.00, Power Transistor Databook ........... Total $ ___ _ 
___ copies @ $3.00, Pressure Transducer Handbook, 1977 .. Total $ ___ _ 
___ copies @ $3.00, Special Function Databook, 4/76 ....... Total $ ___ _ 
___ copies @ $3.00, Transistor Databook, 5/74 ............. Total $ ___ _ 
___ copies @ $4.00, TTL Databook, 2[76 . '. . . . . . . . . . . . . . . .. Total $ ___ _ 
___ copies @ $3.00, Voltage Regulator Handbook, 5/75 ..... Total $ ___ _ 

Subtotal $ ___ _ 
(California Residents Add 6% Sales Tax*) $ ___ _ 

Grand Total $ ___ _ 

Mail To: 
NATIONAL SEMICONDUCTOR CORP., c/o MIKE SMITH 
P.O. Bbx 60876, SUNNYVALE, CA. 94088 

Postage will be paid by National Semiconductor Corp. Please allow 4-6 weeks for delivery. 

*(San Francisco Bay Area Residents Add 6V2% Sales Tax)' 




