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introduction

National Semiconductor has added many new
transistors and product famiiies 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. The 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.

If you know the application
Turn to the selector guide and select a potential
process type. Selector guides as follows:

GUIDE PAGE
RFSelector. . ..., 41
NPN General Purpose Amplifiers. . ... ..... 42
PNP General Purpose Amplifiers. .. ....... 44
NPN-RF Amplifier .................... 43
High Speed Switches................... 45
Power Transistors . .. .................. 46
FET Application. . . ........ ... ... 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. . o

To convert a TO-105/T0O-106 product type to a
molded epoxy type, find the correct part number
on page 26.

if you are 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 focal National represen-
tative or field office.
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Transistor Standard Parts List

Device Page Process Pkg. Device Page  Process Pkg. Device Page  Process Pkg.
2N697 1-156 20 04 2N2219J4TX 1-16 20 04 2N2722 1-51 07 30
2N699 1-28 12 10 | 2N2219JTXV 116 20 04 2N2857 1-6 42 25
2N706 1-2 21 18 | 2N2219A 116 20 04 2N2857J 1-6 42 25
2N706J 1-2 21 02 2N2219AJ 1-16 20 04 2N2857JTX 1-6 42 25
2N708 1-2 22 18 | 2N2219AJTX 116 20 04 2N2857JTXV 16 42 25
2N718 1-15 20 02 | 2N2219AJTXV 1-16 20 04 2N2894 2-2 64 18
2N718A 1-15 20 02 | 2N2221 116 20 02 2N2894A 2-2 64 18
2N722 2-8 63 02 | 2N2221J 117 20 02 2N2903 1-51 07 30
2N743 1-2 21 18 | 2N2221JTX 117 20 02 | 2N2903A 1-561 07 30
2N744 1-2 21 18 2N2221JTXV 1-17 20 02 2N2904 2-9 63 04
2N753 12, 21 18 | 2N2221A 117 20 02 | 2N2904J 29 63 04
2N760 1-11 07 02 | 2N2221AJ 1-17 20 02 | 2N2904JTX 2-9 63 04
2N760A 1-11 07 02 | 2N2221AJTX  1-17 20 02 2N2904JTXV 29 63 04
2N834 1-2 21 18 | 2N2221AJTXV 1-17 20 02 | 2N2904A 2-9 63 04
2N869 22 64 18 | 2N2222 1-17 20 02 | 2N2904AJ 2-9 63 04
2N869A 2-2 64 18 | 2N2222J 1-17 20 02 | 2N2905AJTX 29 63 04
2N915 1-15 23 02 | 2N2222JTX 1-17 20 02 | 2N2904AJTXV 2-9 63 04
2N916 1-15 23 02 | 2N2222JTXV 117 20 02 2N2905 2-9 63 04
2N917 1-6 43 25 | 2N2222A 1-17 20 02 | 2N2905J 29 63 04
2N918 1-6 43 25 | 2N2222AJ 1-17 20 02 2N2905JTX 29 63 04
2N918J 1-6 43 " 25 2N2222AJTX 1-17 20 02 2N2905JTXV 29 63 04
2N918JTX 1-6 43 25 | 2N2222AJTXV 1-17 20 02 2N2905A 29 63 04
2N918JTXV 1-6 43 25 | 2N2243 1-29 12 10 2N2905AJ 2-10 63 04
2N929 1-11 07 02 2N2243A 1-29 12 10 2N2905AJTX  2-10 63 04
2N929A 1-11 a7 02 2N2270 1-29 12 10 | 2N2905AJTXV 2-10 63 04
2N929J 1-11 07 02 2N2369 1-2 21 18 | 2N2908 2-10 63 02
2N929JTX 1-11 07 02 2N2369A 1-2 21 18 2N2906J 2-10 63 02
2N930 1-11 07 02 2N2369AJ 1-2 21 02 2N2906JTX 2-10 63 02
2N930A 1-11 07 02 | 2N2369AJTX  1-2 21 02 2N2906JTXV  2-10 63 02
2N9304 1-1 07 02 2N2369AJTXV 1-2 21 02 | 2N2906A 2-10 63 02
2N930JTX 1-11 07 02 2N2453 1-51 07 30 2N2906AJ 2-10 63 02
2N956 1-15 20 02 | 2N2453A 1-51 07 30 2N2906AJTX  2-10 63 02
2N981 -1 07 02 | 2N2484 1-11 07 02 2N2906AJTXV 2-10 63 02
2N995 2-2 64 18 2N2484J 1-11 07 02 2N2907 2-10 63 02
2N995A 22 64 18 | 2N2484JTX 1-11 07 02 2N2907J 2-10 63 02
2N1132 2-8 63 04 2N2484JTXV  1-11 07 02 2N2907JTX 2-10 63 02
2N1420 1-15 20 04 | 2N2504 112 07 02 2N2907JTXV ~ 2-10 63 02
2N 1566 1-15 20 04 2N2509 1-11 07 02 2N2907A 2-10 63 02
2N1613 1-15 20 04 2N2510 1-11 07 02 2N2907AJ 2-11 63 02
2N1711 1-15 20 04 2N2511 1-12 07 06 2N2907AJTX 2-11 63 02
2N2017 1-28 12 10 | 2N2586 1-12 07 02 2N2907AJTXV  2-11 63 02
2N2102 1-28 12 10 | 2N2604 2-6 62 06 2N2913 1-51 07 30
2N2192 1-28 12 10 | 2N2604J 2-6 62 06 2N2914 1-51 07 30
2N2192A 1-28 12 10 | 2N2604JTX 2-6 62 06 2N2915 162 07 30
2N2193 1-28 12 10 2N2604JTXV ~ 2-6 62 06 2N2915A 1-62 07 30
2N2193A 1-28 12 10 | 2N2605 2-6 62 06 2N2916 1-52 07 30
2N2195 1-28 12 10 | 2N2605J 2-6 62 06 2N2916A 1-52 07 30
2N2195A 1-28 12 10 | 2N2605JTX 2-6 62 06 2N2917 152 07 30
2N2218 1-15 20 - 04 2N2605JTXV 26 62 06 2N2918 1-52 07 30
2N2218J 1-15 20 04 2N2639 1-61 07 30 2N2919 1-52 07 30
2N2218JTX 1-15 20 04 2N2640 1-51 07 30 2N2919A 162 07 30
2N2218JTXV  1-15 20 04 2N2641 '1-51 07 30 | 2N2920 1-562 07 30
2N2218A 1-16 20 04 2N2642 1-51 07 30 2N2920J 1-62 07 30
2N2218AJ 1-16 20 04 2N2643 1-51 07 30 | 2N2920JTX 1-52 07 30
2N2218AJTX  1-16 20 04 7| 2N2644 1-51 a7 30 [ 2N2920JTXV  1-52 07 27
‘2N2218AJTXV 1-16 20 04 2N2696 2-8 63 02 2N2920A 152 07 30
2N2219 1-16 20 04 2N2712 117 27 74 | 2N2923 1-18 04 74
2N2219J 1-16 20 04 2N2714 1-18 27 74 2N2924 1-18 04 74
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Transistor Standard Parts List

Transistor Standard Parts List (continuea

.

Device Page Process Pkg. Device Page  Process Pkg. Device Page Process Pkg.
2N2925 1-18 04 © 74 | 2N3302 1-18 20 02 2N3568 1-31 12 72
2N2926 1-18 04 74 - | 2N3304 2-3 65 18 2N3569 1-31 14 72
2N2972 1-62 07 08 | 2N3347 2-33 62 30 2N3576 2-3 64 18
2N2973 1-562 07 08 | 2N3348 2-33 62 30 2N3587 1-53 07 30
2N2974 1-53 07 08 | 2N3349 2-33 62 30 2N3600 17 42 25
2N2975 1-53 07 08 | 2N3350 2-33 62 30 2N3605 1-3 21 74
2N2976 1-53 07 08 | 2N3351 2-33 62 30 2N3606 1-3 21 74
2N2977 1-53 07 . 08 | 2N3352 2-33 62 30 2N3607 1-3 21 74
2N2978 1-53 07 08 | 2N3390 1-18 04 74 2N3634 2-19 73 10
2N2979 1-53 07 08 | 2N3391 118 04 74 2N3634) 2-19 73 09
2N3009 1-2 22 18 | 2N3391A 1-19 04 74 2N3634JTX 2-19 73 09
2N3011 1-2 21 18 | 2N3392 1-19 04 74 2N3635 2-19 73 10
2N3012 22 64 18 | 2N3393 1-19 04 74 2N3635 2-19 73 09
2N3013 1-2 22 18 | 2N3394 1-19 04 74 2N3635JTX 2-19 73 09
2N3015 1-2 25 17 | 2N3395 119 04 74 2N3636 2-19 73 10
2N3019 1-29 12 10 | 2N3396 1-19 04 74 2N3636J 219 73 09
2N3019J 1-29 12 09 | 2N3397 1-19 04 74 2N3636JTX -2-19 73 09
2N3019JTX 1-29 12 09 | 2N3398 1-19 04 74 2N3637 2-19 73 | 10
2N3019JTXV 1-29 12 16 | 2N3414 119 .19 74 2N3637J 2-19 73 09
2N3020 1-30 12 10 | 2N3415 1-19 04 74 2N3637JTX 2-19 73 09
2N3053 1-30 12 10 | 2N3416 1-19 04 74 2N3638 2-12 63 72
2N3072 2-11 63 04 | 2N3417 119 04 74 2N3638A 2-13 63 72
2N3073 2-11 63 02 | 2N3444 1-3 25 17 2N3639 2-3 65 72
2N3107 1-30 12 10 | 2N3451 2-3 65 18 2N3640 2-3 65 72
2N3108 1-30 12 10 ' | 2N3467 2-3 70 17 2N3641 1-19 19 72
“2N3109 1-30 12 10 | 2N3468 2-3 70 17 2N3642 1-19 19 72
2N3110 1-30 14 10 | 2N3478 16+ 42 25 2N3643 1-19 19 72
2N3114 130 08 10 | 2N3498 1-30 08 10 2N3644 2-13 63 72
2N3115 1-18 20 02 | 2N3498J - 1-30 08 . 09 2N3646 1-3 22 72
2N3116 1-18 20 ' 02 | 2N3498JTX 1-30 08 09 2N3662 1-7 43 74
2N3117 1-12 07 102 | 2N3498JTXV 1-30 08 09 | 2N3663 1-7 43 74
2N3120 2-11 63 04 | 2N3499 1-30 08 10 2N3665 1-31 12 10
2N3121 2-11 63 ‘02 | 2N3499J 1-31 08 09 | 2N3666 1-32 12 10
2N3133 2-11 63 04 | 2N3499JTX 1-31 08 09 2N3678 1-19 20 04
2N3134 2-11 63 04 | 2N3499JTXV 1-31 08 09 2N3691 1-20 23 72
2N3135 2-11 63 02 | 2N3500 1-31 08 10 2N3692 1-20 23 72
2N3136 2-11 63 02 | 2N3500J 1-31 08 . 09 2N3693 1-20 27 72
2N3209 2-2 64 18 | 2N3500JTX 1-31 08 09 2N3694 1-20 27 72
2N3244 2:2 70 17 2N3500JTXV 1-31 08 09 2N3700 - 132 12 02
2N3245 22 70 17 | 2N3501 1-31 08 10 2N3700J 1-32 12 © 02
2N3246 1-12 07 02 | 2N3501J 1-31 08 ‘09 2N3700JTX 1-32 12 02
2N3248 2-2 64 - 18 | 2N3501JTX 1-31 08 09 2N3700JTXV  1-32 12 02
2N3249 2-2 64 18 | 2N3501JTXV 1-31 08 09 2N3702 2-13 63 74
2N3250 2-11 69 02 | 2N3502 212 63 04 2N3703 2-13 63 74
2N3250A 2-11 69 02 | 2N3503 2-12 63 04 2N3704 1-20 13 74
2N3250AJ 2-12 69 02 [ 2N3504 212 63 02 2N3705 1-20 13 74
2N3250AJTX 2-12 69 02 | 2N3505 212 63 02 2N3706 1-20 13 74
2N3250AJTXV 212 69 02 | 2N3545 2-3 64 - 18 2N3707 1-12 07 74
2N3251 212 69 02 |2N3546 2-3 64 18 2N3708 1-12 07 74
2N3251A 212 69 02 | 2N3547 2-6 62 02 2N3709 1-12 07 74
2N3251AJ 212 69 02 |2N3548 2-6 62 ‘02 2N3710 1-12 07 74
2N3251AJTX 212 69 02 | 2N3549 2-6 62 02 2N3711 1-12 07 74
2N3251AJTXV 212 69 02 | 2N3550 2-6 62 02 2N3721 1-20 27 74
2N3252 1-2 25 17 | 2N3563 1-7 43 72 2N3724 1-3 25 17
2N3253 1-3 25 17 | 2N3564 17 43 72 2N3724A 1-3 25 17
2N3299 1-18 20 04 | 2N3565 1-12 07 72 2N3725 1-3 25 17
2N3300 1-18 20 04 | 2N3566 1-31 14 72
2N3301 1-18 20 02 | 2N3567 1-31 14 72
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Transistoer Standard Parts List (C?mtinued)

Device Page Process Pkg. Device Page  Process Pkg. Device Page  Process Pka.
2N3725A 1-4 25 17 | 2N4023 2-36 62 30 2N4400 1-21 13 72
2N3726 2-33 62 30 | 2N4024 236 62 30 2N4401 1-21 13 72
2N3727 2-33 62 30 | 2N4025 236 62 30 2N4402 2-14 63 72
2N3742 1-32 48 10 | 2N4030 220 67 10 2N4403 2-14 63 72
2N3793 1-20 13 74 | 2N4031 220 67 10 2N4409 1-13 07 72
2N3794 1-20 123 74 | 2N4032 2:20 67 10 2N4410 1-13 07 72
2N3799 2-6 62 02 | 2N4033 220 67 10 2N4424 1-26 04 74
2N 3800 2-34 | 62 08 | 2N4036 220 67 10 2N4816 2-14 66 72
2N 3806 2-34 62 30 | 2N4037 2:20 67 10 2N4917 2-14 66 72
2N3807 2-34 62 30 | 2N4047 1-4 25 17 2N4918 2-26 3C 38
2N3808 2-34 62 30 | 2N4058 27 62 74 2N4919 2-26 3C 38
2N3809 2-34 62 30 | 2N4059 2.7 62 74 2N4920 2-26 3C 38
2N3810 2-34 62 30 | 2N4061 2-7 62 74 2MN4921 1-40 2C 38
2N3810J 2-34 62 30 2N4062 2-7 62 74 2N4922 1-40 2C 38
2N3810JTX 2-34 62 30 2N4121 2-13 66 72 2N4923 1-40 2C 38
2N3810JTXV  2-34 62 30 2N4122 213 66 72 2N4924 1-32 12 10
2N3810A 235 62 30 2N4123 1-21 23 72 2N4926 1-32 48 10
2N3811 2-35 62 30 | 2N4124 1-21 23 72 2N4927 1-32 48 10
2N3811J 2-35 62 30 2N4125 213 66 72 2N4944 1-26 19 72
2N3811JTX 2-35 62 30 | 2N4126 2-13 66 72 2N4945 1-26 19 72
2N3811JTXV 235 62 30 2N4134 1-7 44 25 2N4946 1-28 19 72
2N3811A 2-35 62 30 2N4140 1-21 19 72 2N4951 1-26 13 74
2N3825 1-7 43 74 2N4141 1-21 19 72 2N4952 1-26 13 74 .
2N3827 1-20 27 74 2N4142 213 63 72 2N4853 1-26 13 74
2N3858 1-20 27 74 2N4143 213 63 72 2N4954 1-26 13 74
2N3858A 112 07 74 2N4208 2-3 65 18 2N4964 2.8 62 72
2N3859 120 27 74 2N4209 2-3 65 18 2N4965 2-8 62 72
2N3859A 112 07 74 2N4234 220 67 10 2N4966 1-13 07 72
2N3860 1-20 27 74 2N4235 2:20 67 10 2N4967 1-13 07 72
2N3877 1-12 07 74 2N4236 220 67 10 2N4968 1-13 07 72
2N3877A 1-13 07 74 2N4237 1-32 14 10 2N4969 1-26 19 72
2N3900 1-13 07 74 2N4248 2-7 62 72 2N4970 1-26 19 72
2N3800A 1-13 07 74 2N4249 2-7 62 72 2N4971 2-14 63 72
2N3901 113 07 74 | 2N4250 2-7 62 72 2N4972 2-14 63 72
2N3903 120 23 72 2N4250A 2-7 62 72 2N5022 2-4 70 17
2MN3304 120 23 72 2N4252 i-7 42 25 2N5023 2-4 70 17
2N3905 2-13 66 72 2N4258 2-3 65 72 2N5030 1-4 21 74
2N 3906 2-13 66 72 2N4258A 2-3 65 72 2N5056 2-4 64 18
2N3907 163 07 30 2N4259 1-7 42 25 - | 2N5057 2-4 64 18
2N3908 1-63 07 30 2N4274 14 21 72 2N5086 2-8 62 72
2N3932 1-7 42 25 2N4275 1-4 21 72 2N5087 2-8 62 72
2N3933 1-7 42 25 2N4286 1-13 07 74 2N5088 1-13 07 72
2N3945 1-32 12 10 2N4287 1-13 a7 74 2N5089 1-13 07 72
2N3946 1-21 23 02 2N4288 2-7 62 74 2N5127 1-26 27 72
2N3947 1-21 23 02 2N4289 2-7 62 74 2N5128 1-26 19 72
2N3962 2-6 62 02 2N4290 213 63 74 2N5129 1-26 - 19 72
2N3963 2-7 62 02 2N4291 2-14 63 74 2N5130 1-7 43 72
2N3964 2-7 62 02 2N4292 1-7 43 74 2N5131 1-26 27 72
2N3965 2-7 62 02 2N4293 1-7 43 74 2N5132 1-26 27 72
2N4013 1-4 25 02 2N4294 1-4 21 74 2N5133 1-13 Q7 72
2N4014 1-4 25 02 2N4295 1-4 21 74 2N5134 1-4 21 72
2N4015 235 62 30 2N4314 2-20 87 10 2N5135 1-26 19 72
2N4016 235 62 30 2N4354 2-20 67 72 2N5136 1-26 19 72
2N4017 2-35 62 30 2N4355 2-20 67 72 2N5137 1-27 19 72
2N4018 2-36 62 30 2N4356 2-21 67 72 2N5138 2-14 66 72
2N4019 2-36 62 30 2N4384 1-13 07 02 2N5139 2-14 66 72
2N4020 236 62 30 2N4386 1-13 07 02 2N5140 24 65 72
2N4021 236 62 30 2N5142 2-14 63 72
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2N5143 214 63 72 | 2N5817 215 63 77 25C399 4-2 44 25
2IN5172 127 04 74 | 2N5910 24 65 72 25C454 4.2 27 74
2N5179 1.7 42 25 | 2N6034 226  3J 38 25C458 4.2 27 74
2N5180 1.7 42 25 | 2N6035 226 34 38 25C460 4-2 27 74
2N5189 1-4 25 17 | 2N6036 226 3 38 | 25C461 4.2 27 74
2N5190 1-40  2E 38 | 2N6037 142 2J 38 | 2sc463 4.2 44 25
2N5191 1-40 2E 38 | 2N6038 142 2J 38 | 2sc464 4-2 42 25"
2N5192 1-41  2E 38 | 2N6039 142 2 38 25C466 4-2 42 25
2N5193 226 3E 38 | 2N6098 1-42  4A 37 25C495 4-2 14 38
2N5194 2.26 3E 38 | 2N6099 1-42  4A 37 2SC535 4-2 42 74
2N5195 226 3E 38 | 2N6100 142 4A 37 2SC536NP 6-4 04 74
2N5209 1-14 07 72 | 2n6101 142 4A 37 25C562 4.3 45 28
2N5210 114 07 72 | 2N6102 1442 4A 37 25C563 4.3 47 28

. 2N5219 1-27 27 72 | 2N6103 1-42  4A 37 25C644 4.3 04 74
2N5220 127 13 72 | 2N6106 2-26  BE(3E) 37 25C682 4.3 44 25
2N5221 2-14 63 72 | 2N6107 2-26  5E(3E) 37 25C683 4.3 44 25
2N5222 1-7 49 71 | 2N6108 226  BE(3E) 37 25C684 4-3 42 74
2N5223 127 27 72 | 2N6109 2-26  5E(3E) 37 | 2sC717 4.3 43 74

" 2N5224 1-5 21 72 | 2n6110 226 BE(3E) 37 25C733 4.3 04 74
2N5225 127 13 72 | 2N6111 2-27  BE(3E) 37 25C735 4.3 19 74
2N5226 214 63 72 | 2N6121 1-42  4E(2E) 37 25C761 4-3 41 25
2N5227 2-8 62 72 | 2N6122 1-43  4E(2E) 37 | 2SC762 4.3 41 25
2N5232 114 07 74 | 2N6123 1-43. 4E(2E) 37 25C784 4.3 42 74
2N5232A 1-14 07 74 | 2N6124 2-27  BE(3E) 37 25C785 4.3 42 74
2N5293 1-41  4E(2E) 37 | 2N6125 2-27  BE(3E) 37 25C828 4-3 04 74
2N5294 1-41  4E(2E) 37 | 2N6126 2-27° 5E(3E) 37 25C829 4.3 23 74
2N5295 141 4E(2E) 37 | 2N6129 143 4E(2E) 37 | 25C947 43 - 41 25
2N5296 1-41  4E(2E) 37 | 2N6130 1-43  4E(2E) - 37 | 2SC1047 4.3 42 74
2N5297 1-41  4E(2E) 37 | 2N6131 1-43  4E(2E) 37 25C1117 4-3 41 25
2N5298 1-41  4E(2E) 37 | 2N6132 2-27  5E(3E) 37 | 25C1205 4-4 27 74
2N5305 150 05 74 | 2N6133 227  BE(3E) 37 | 2SC1215 4.4 42 74
2N5306 1.50 05 74 | 2N6134 2-27  5E(3E) 37 25C1306 4-4 35 37

© 2N5307 1-50 05 74 | 2N6288 1-43  4E(2E) 37 | 25C1318 4-4 62 74
2N5308 150 05 74 | 2N6289 1-43  4E(2E) 37 | 2SC1335 4-4 04 74
2N5355 214 63 74 | 2N6290 1-43  4E(2E) 37 25C1342 4-4 23 74
2N5365 214 63 74 | 2N6291 1-43  4E(2E) 37 | 25C1344 4-4 04 74
2N5366 215 63 74 | 2N6292 1-43  4E(2E) 37 | 2SC1359 4.4 23 74
2N5400 216 74 72 | 2N6293 143 4E(2E) 37 | 2SC1678 4.4 35 37
2N5401 215 74 72 | 2N6386 1-43  2J 37 | 2SC1760 4-4 14 35
2N5490 1-41  4E(2E) 37 | 2N6486 1443 4A 37 | 40235 1-7 42 25
2N5491 1-41  4E(2E) 37 | 2N6487 143 4A 37 | 40236 1-7 42 25
2N5492 1-41  4E(2E) 37 | 2N6488 143  4A 37 | 40237 1.7 42 25
2N5493 1-41  4E(2E) 37 | 2N6489 227 BA 37 | 40238 1-8 42 25
2N5494 1-41  4E(2E) 37 | 2N6490 2-27  BA 37 | 40239 1-8 42 25
2N5495 1-41  4E(2E) 37 | 2N6491 227  BA 37 | 40240 1-8 42 25
2N5496 1-41  4E(2E) 37 | 2N6554 2-21 78 35 | 40242 1-8 42 25
2N5497 1-41 4E(2E) 37 | 2N6555 2-21 78 35 40243 1-8 42 25
2N5550 127 16 72| 2N6556 ©2-21 78 35 | 40244 1-8 42 25
2N5551 127 16 72 | 2SA719 4-2 63 74 | 40245 1-8 42 25
2N5655 1442 36 38 | 2SA738 . 42 77 38 | 40246 1:8 42 25
2N5656 142 36 38 | 25C313 42 42 25 | 40314 133 12 10
2N5657 1-42 36 38 | 2sC372 4.2 27 74 | 40319 221 67 10
2N5769 15 21 72 | 25C380 4.2 23 74 40321 1-33 48 10
2N5770 1.7 43 72 | 2SC385 4-2 43 74 | 92PE37A 1-33 38 90
2N5771 24 65 72 | 25C387 4-2 43 74 | 92PE37B 1-33 38 90
2N5772 15 22 72 | 2sc388 4-2 46 74 | 92PE37C 1-33 38 90

2N5816 127 13 77 | 25C394 4.2 23 74 | 92PE77A 2.1 78 90

25C398 44 25 92PE778 2-21 78 920
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92PE77C 2-21 78 90 | BC169C 34 04 74 BC238B-92 39 04 77
92PE487 1-33 48 90 | BC177 34 71 02 BC238C-92 39 04 77
92PE488 1-33 48 90 BC177A 34 71 02 BC239-92 3-9 04 77
92PE489 1-33 48 90 BC177B 3-4 71 02 BC239B-92 39 04 77
92PUO1 1-33 37 91 BC177VI 34 71 02 BC239C-92 39 04 77
92PUO1A 1-33 37 91 BC178 34 71 02 BC261A 3-9 71 02
92PU05 1-34 39 91 BC178A 34 71 02 BC261B 3-10 77 02
92PU06 1-34 39 91 BC178B 34 71 02 BC262A 3-10 71 02
92PU10 1-34 48 91 BC179 34 71 02 BC262B 3-10 71 02
92PU45 1-50 05 91 BC179A 3-4 71 02 BC263A 3-10 71 02
92PU45A 1-50 05 91 BC179B 35 71 02 BC263B 3-10 71 02
92PU51 2-21 77 91 BC182 35 04 77 BC307-92 3-10 71 77
92PUS1A 2-21 77 91 BC182A 3-5 04 77 BC307A-92 3-10 71 77
92PUS55 2-21 79 91 BC182B 3-5 04 77 BC307B-92 3-10 71 77
92PU56 221 79 91 BC182L 35 04 74 BC308-92 3-10 71 77
92PUS57 2-22 79 91 BC182LA 3-5 04 74 BC308A-92 3-10 71 77
92PU100 1-34 39 91 BC182LB 35 04 74 BC308B-92 3-11 71 77
92PU200 2-22 79 91 BC183 3-5 04 77 BC308C-92 3-11 71 77
92PU391 1-34 48 91 BC183A 35 04 77 | BC309-92 311 71 77
92PU392 1-34 48 91 BC1838 35 04 77 BC309B-92 3-11 71 77
92PU393 1-34 48 91 BC183C 35 04 77 BC309C-92 3-11 71 77
BC107 3-2 04 02 | BC183L 3-6 04 74 BC317 3-11 04 72
BC107A 3-2 04 02 | BC183LA 36 04 74 BC317A 3-11 04 72
BC107B 3-2 04 02 BC183LB 3-6 04 74 BC317B 3-11 04 . 72
BC108 32 04 02 | BC183LC 3-6 04 74 BC318 3-11 04 72
BC108A 3-2 04 02 | BC184 3-6 04 77 BC318A 3-11 04 72
BC1088B 3-2 04 02 | BC184B 3-6 04 77 BC318B 312 -04 72
BC108C 32 04 02 | BC184C 3-6 04 77 BC318C 312 04 72
BC109 3-2 04 02 | BC184L 3-6 04 74 BC319 3-12 04 72
BC1098 32 04 02 | BC184LB 3-6 04 74 BC319B 3-12 04 72
BC109C 3-2 04 02 | BC184LC 3-6 04 74 BC319C 3-12 04 72
BC140 3-2 14 10 | BC212 3-6 63 77 BC327 3-12 67 77
BC140-6 3-2 14 10 | BC212A 3-6 63 77 BC327-10 3-12 67 77
BC140-10 32 14 10 | BC212B 3-6 63 77 BC327-16 3-12 67 77
BC140-16 3-2 14 10 | BC212L 3.7 63 74 BC327-25 312 67 77
BC141 3-2 14 10 | BC212LA 37 63 74 BC328 312 67 77
BC141-6 3-2 14 10 | BC212LB 3-7 63 74 BC328-10 312 67 77
BC141-10 32 14 10 | BC213 3-7 63 77 BC328-16 3-12 67 77
BC143 32 63 03 BC213A 3.7 63 77 BC328-25 3-12 67 77
BC146-1 33 04 74 BC213B 3.7 63 77 BC337 3-12 14 77
BC160 3-3 67 10 BC213C 3.7 63 77 BC337-10 3-12 14 77
BC160-6 33 67 10 BC213L 3.7 63 74 BC337-16 312 14 77
BC160-10 33 67 10 BC213LA 3.7 63 74 BC337-25 3-12 14 77
BC160-16 3-3 67 10 BC213LB 3-7 63 74 BC338 3-13 14 77
BC161 3-3 67 10 BC213LC 3-8 63 74 BC338-10 3-13 14 77
BC161-6 33 67 10 | BC214 3-8 63 77 BC338-16 3-13 14 77
BC161-10 33 67 10 BC214A 3-8 63 77 BC338-25 3-13 14 77
BC161-16 3-3 67 10 BC214B 3-8 63 77 BC485 3-13 14 77
BC167 33 04 74 | BC214C 3-8 63 77 BC485A 313 14 77
BC167A 33 04 74 BC214L 3-8 63 74 BC485B 3-13 14 77
BC167B 3-3 04 74 BC214LB 3-8 63 74 BC485L 3-13 14 77
BC168 33 04 74 BC214LC 3-8 63 74 BC547 3-13 04 77
BC168A 3-3 04 74 BC237-92 3-8 04 77 BC547A 3-13 04 77
BC168B .33 04 74 | BC237A-92 3-8 04 © 77 BC547B 3-13 04 77
BC168C 34 04 74 | BC237B-92 3-8 04 77 BC547C 3-13 04 77
BC169 34 04 74 | BC238-92 39 04 77 BC548 3-14 04 77
BC169B 34 04 74 | BC238A-92 3-9 04 77 BC548A 3-14 04 77

' BC548B 3-14 04 77
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BC548C 3-14 04 77 BD240B 3-18 5F(3C) 37 BD373A-25 3-21 37 90
'BC549 3-14 04 77 BD240C 3-18 5F(3C) 37 BD373B 3-22 38 90
BC549B 3-14 04 77 BD241 3-18 4F(2C) 37 BD373B-10 3-22 38 S0
BC549C 3-14 04 77 | BD241A 3-18 4F(2C) 37 BD373B-16 3-22 38 90
BC550 3-14 04 77 BD241B 3-18 4F(2C) 37 BD373B-256 . 3-22 38 90
BC5508B 3-14 04 77 BD241C 3-18 4F(2C) 37 BD373C 3-22 38 90
BC550C 3-14 04 77 BD242 3-18 5E(3E) 37 BD373C-6 3-22 38 90
BC557 3-14 7 77 BD242A 3-18  5E(3E) 37 BD373C-10 3-22 38 90
BC557A 3-14 71 77 BD242B 3-19 S5E(3E) 37 BD373C-16 3-22 38 80
BC5578 3-14 71 77 BD242C 3-19 BE(3E) 37 BD373D 3-22 39 90
BC558 3-15 71 77 BD370A 3-19 78 91 BD373D-6 3-22 39 90
BC558A 3-15 71 77 | BD370A-10 3-19 78 91 BD373D-10 3-22 39 90
BC5588B 3-15 71 77 | BD370A-16 3-19 78 91 BD375 3-22 38 38
BC558C 3-15 71 77 | BD370A-25 319 78 91 BD375-6 3-22 38 38
BC559 3-15 71 77 BD3708 3-19. 78 91 BD375-10 3-22 38 38
BC559A 3-15 71 77 BD370B-10 319 78 91 BD375-16 3-22 38 38
BCE59B 3-15 71 77 BD370B-16 3-19 78 91 BD375-25 3-22 38 38
BC559C 3-15 71 77 BD370B-25 319 78 a1 BD376 3-22 78 38
BC560 3-15 71 77 BD370C 319 78 ‘9 BD376-6 3-22 78 38
BC560A 3-15 71 77 BD370C-6 319 78 91 BD376-10 3-22 78 38
BC5608 3-15 71 77 BD370C-10 319 78 91 BD376-16 3-23 78 38
BC560C 3-16 71 77 BD370C-16 3-19 78 g1 BD376-25 3-23 78 38
BCY56 3-16 04 02 BD370D 319 79 91 BD377 3-23 38 38
BCY5E7 3-16 04 02 | BD370D-6 319 79 a BD377-6 3-23 33 38
BCY58 3-16 04 02 BD370D-10 320 79 91 BD377-10 3-23 38 38
BCY58-7 3-16 04 02 BD371A 320 37 91 BD377-16 3-23 38 38
BCY58-8 3-16 04 02 BD371A-10 320 37 91 BD377-25 3-23 38 38
BCY58-9 3-16 04 02 BD371A-16 320 37 91 BD378 3-23 78 38
BCY58-10 3-16 04 02 BD371A-25 3-20 37 91 BD378-6 3-23 78 38
BCY59 3-16 04 02 BD371B 320 38 91 BD378-10 3-23 78 38
BCY59-7 3-16 04 02 BD371B-10 320 38 91 BD378-16 3-23 78 38
BCY59-8 3-16 04 02 BD371B-16 320 38 91 BD378-25 3-23 78 38
BCY59-9 3-16 04 02 BD371B-25 3-20 38 91 BD379 3-23 39 38
BCY59-10 3-16 04 02 | BD371C 320 38 91 BD379-6 3-23 39 38
BCY70 317 71 02 BD371C-6 3-20 38 91 BD379-10 3-23 39 38
BCY71 3-17 71 02 BD371C-10 320 38 91 BD379-16 3-23 39 38
BCY71A 317 71 02 | BD371C-16 3-20 38 91 BD379-25 3-24 39 38
BCY72 3-17 71 02 BD371D 320 39 N BD380 3-24 79 38
BD135 3-17 37 38 | BD371D-6 320 39 91 BD380-6 3-24 79 38
BD136 317 77 38 | BD371D-10 3-20 39 91 BD380-10 3-24 79 38
BD137 3-17 38 38 | BD372A 320 78 20 BD380-16 3-24 79 38
BD138 317 78 38 | BD372A-10 320 78 90 BD380-25 3-24 79 38
BD139 317 39 38 | BD372A-16 320 - 78 90 BD433 3-24 2E 38
BD140 3-17 79 38 | BD372A-25 321 78 90 BD434 3-24 3E 38
BD201 3-17 4A 37 BD372B 321 78 90 BD435 3-24 2E 38
BD202 317 5A 37 | BD3728B-10 321 78 90 BDA436 3-24 3E 38
BD233 3-17 2C 37 BD372B-16 321 78 90 BD437 3-24 2E 38
BD234 3-18 3C 38 | BD3728-25 321 78 90 BD438 3-24 3E 38
BD235 3-18 2C 38 | BD372C 321 78 90 BD439 3-24 2E 38
BD236 3-18 3C 38 | BD372C-6 321 78 90 BD440 3-24 3E 38
BD237 3-18 2C 38 | BD372C-10 321 78 90 BD441 3-24 2E 38
BD238 3-18. 3C 38 | BD372C-16 321 78 90 BD442 3-25 3E 38
BD239 318 4F(2C) 37 BD372D 321 79 90 BD533 3-25 4E(2E) 37
BD239A 3-18 . 4F(2C) 37 | BD372D-6 321 79 90 BD534 3-25 5E(3E) - 37
BD239B 318  4F(2C) 37 BD372D-10 321 79 90 BD535 3-25 4E(2E) 37
BD239C 3-18  4F(2C) 37 BD373A 3-21 37 90 BD536 3-25 BE(3E) 37
BD240 3-18 5F(3C) 37 | BD373A-10 321 37 90 BD537 3-25 4E(2E) 37
BD240A 3-18  BF(3C) 37 BD373A-16 3-21 37 20 BD538 3-25 BE(3E) 37
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BD633 3-25 4F(2C) 37 BFX86 3-28 14 10 D40D10 1-34 38 35
BD634 3-25 5F(3C) 37 | BFX87 3-29 63 04 D40D11 1-34 38 35
BD635 3-25 4F(2C) 37 BFX88 3-29 63 04 D40D13 1-34 38 35
BD636 3-25 5F(3C) 37 |BFY72 3-29 20 04 D40D14 1-35 38 35
BD637 3-25 4F(2C) 37 | BFY76 3-29 07 02 D40E1 1-35 38 35
BD638 3-25 6F(3C) 37 | BSX21 3-29 07 02 D40E5 1-35 38 35
‘BD675 3-26 2) 38 | BSX45-6 3-29 14 10 D40E7 1-35 38 35
BD675A 3-26 2J 38 | BSX45-10 3-29 14 10 D40ON1 1-35 48 35
BD676 3-26 3J 38 | BSX45-16 3-29 14 10 D40N2 1-35 48 35
BD676A 3-26 34 38 | BSX46-6 3-29 14 10 D40ON3 1-35 48 35
BD677 3-26 24 38 | BSX46-10 3-29 14 10 D40N4 1-35 48 35
BD677A 3-26 2J 38 | BSX46-16 3-29 14 10 D40N5 1-35 48 35
BD678 3-26 3J 38 | BSx48 3-29 20 02 D41D1 2-22 78 35
BD678A 3-26 3J 38 | BSX88 3-29 21 18 D41D2 2-22 78 35
BD679 3-26 2J 38 BSY38 3-30 21 18 D41D4 2-22 78 35
BD679A 3-26 2J 38 BSY39 3-30 21 18 D41D5 2-22 78 35
BD680 3-26 3J 38 BSY51 3-30 20 04 D41D7 2-22 78 35
BD680A 3-26 3J 38 BSY52 3-30 20 04 D41D8 2-22 78 35
BD681 3-26 2J 38 BSY53 3-30 20 04 D41D10 2-22 78 35
BD682 3-26 3J 38 BSY54 3-30 20 04 D41D11 2-22 78 35
BD733 3-26 4F(2C) 37 BSY95A 3-30 21 02 D41D13 2-22 78 35
BD734 3-26 5E(3E) 37 CS9011 4-4 27 72 D41D14 2-22 78 35
BD735 3-26 4F(2C) 37 CS9012 4-4 60 72 D41E1 2-22 78 35
BD736 3-26 5E(3E) 37 CS9013 4-4 09 72 D41E5 2-22 78 35
BD737 3-26 4F(2C) 37 | CS9014 4-4 04 72 D41E7 2-22 78 35
BD738 3-26 6E(3E) 37 CS9015 4.4 71 72 D42C1 1-35 37- 36
BF167 3-26 45 28 CS9016 4-4 44 72 D42C2 1-35 37 36
BF180 3-26 41 25 CS9018 4-4 43 72 D42C3 1-35 37 36
BF181 3-26 41 25 DH3467CD 24 70 40 D42C4 1-35 37 36
BF182 326 41 25 DH3467CN . 24 70 39 D42C5 1-35 37 36
BF194 3-26 46 78 DH3468CD 24 70 40 D42Cé6 1-35 37 36
BF195 3-27 46 78 DH3468CN 2-4 70 39 D42C7 1-36 38 36
BF196 3-27 45 78 DH3724CD 1-5 25 40 D42C8 1-36 38 36
BF197 3-27 47 78 DH3724CN 1-5 25 39 D42C9 1-36 38 36
BF198 3-27 45 78 DH3725CD 1-5 25 40 D42C10 1-36 38 36
BF199 327 47 78 DH3725CN 1-5 25 39 D42C11 1-36 38 36
BF200 327 M1 25 D40Ct1 1-50 05 35 D42C12 1-36 38 36
BF233-2 3-27 49 71 D40C2 1-50 05 35 D43C1 2-22 77 36
BF233-3 3-27 49 71 D40C3 1-50 05 35 D43C2 2-22 77 36
BF233-4 327 49 71 D40C4 1-50 05 35 D43C3 2-22 77 36
BF233-5 3-27 49 7 D40C5 1-50 05 35 D43C4 2-22 77 36
BF240 3-27 47 78 D40C7 1-50 05 35 D43C5 | 2-23 77 36
BF241 3-27 47 78 D40C8 1-50 05 35 D43C6 2-23 77 36
BF254 '3-27 46 78 D40D1 1-34 38 35 D43C7 223 78 36
BF255 3-27 46 78 D40D2 1-34 38 35 D43C8 2-23 78 36
BF257 3-27 48 10 D40D3 1-34 38 35 D43C9 2-23 78 36
BF258 3-27 48 10 D40D4 1-34 38 35 D43C10 2-23 78 36
BF259 3-28 48 10 D40D5 1-34 38 35. | D43C11 2-23 78 36
BF457 3-28 48 38 D40D7 1-34 38 35 | D43C12 2-23 78 36
BF458 3-28 48 38 D40D8 1-34 38 35 D44C1 ©1-43 4F(2C) 37
BF459 3-28 48 38 D44C2 1-43 4F(2C) 37
BFX13 3-28 66 02 D44C3 1-44 4E(2E) 37
BFX29 328 63 04 D44C4 1-44 4F(2C) 37
BFX30 328 63 04 D44C5 1-44 4F(2C) 37
BFX37 328 62 02 D44Cé6 1-44 4E(2E) 37
BFX65 3-28 62 02 D44C? 1-44 4F(2C) 37
BFX84 328 14 10 D44C8 1-44 4F(2C) 37
BFX85 3-28 14 10 D44C9 1-44 4E(2E) 37
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D44C10 1-44 4F(2C) 37 | MJE712 229 79 38 MPS3640 24 65 72
D44C11 1-44 4E(2E) 37 | MJE720 1-45 37 38 MPS3642 1-24 19 72
D44C12 1-44 4E(2E) 37 | MJE721 1-45 38 38 MPS3644 215 63 72
D44H1 1-44 4A 37 | MJE722 145 39 38 MPS3645 215 63 72
D44H2 1-44 4A 37 | MJESGO 145 2 38 MPS3646 1-5 22 72
D44H4 1-44 4A 37 | MJE8O1 145 2 38 MPS3693 1-24 27 72
D44H5 1-44 4A 37 | MJES0D2 1-45 2 38 MPS3694 1-24 27 72
D44H7 1-44 4A 37 | MJE8SO3 145 2 38 MPS3702 2-15 63 72
D44H8 1-44 4A 37 | MPSA05 1-36 12 72 MPS3703 2-15 63" 72
D44H10 1-44 4A 37 | MPSA06 1-36 12 72 MPS3704 1-24 13 72
D44H11 1-44 4A 37 | MPSA09 114 07 72 MPS3705 1-24 13 72
D45C1 2-27 5F(3C) 37 { MPSA10 1-23 27 72 MPS3706 1-24 13 72
D45C2 2-27 5F(3C) 37 | MPSA12 1-50 05 72 MPS3707 1-14 07 72
D45C3 2-27 S5E(3E) 37 | MPSA13 1-50 05 72 MPS3708 1-14 07 72
D45C4 2-27 5F(3C) 37 | MPSA14 1-50 05 72 MPS3709 1-14 07 72
D45C5 2-27 6F(3C) 37 | MPSA20 1-23 02 72 MPS3710 1-14 07 72
D45C6 2-27 5E(3E) 37 | MPSA42 1-36 48 72 MPS3711 1-14 07 72
D45C7 2-27 5F(3C) 37 | MPSA43 1-36 48 72 | MPS3721 1-24 23 72
D45C8 2:28 5F(3C) 37 | MPSA55 2-23 67 72 | MPS3826 1-24 23 72
D45C9 2-28 6E(3E) 37 | MPSA56 2-23 67 72 MPS3827 1-24 23 72
D45C10 2-28 5F(3C) 37 | MPSA70 2-8 62 72 MPS4354 2-23 67 72
D45C11 2-28 5E(3E) 37 | MPSHOQ7 -8 41 75 MPS4355 2-23 67 72
D45C12 2-28 5E(3E) 37 | MPSHO8 1-8 41 75 MPS4356 2-23 67 72
D45H1 2-28 5A - 37 | MPSH10 1-8 42 71 MPS5172 1-24 04 72
D45H2 2-28 5A 37 | MPSH11 1-8 47 76 MPS6507 1-9 43 72
D45H4 2-28 5A 37 | MPSH19 1-8 47 76 MPS6511 1-9 ‘43 72
D45H5 2-28 5A 37 | MPSH20 1-8 49 71 MPS6512 1-24 23 72
D45H7 2-28 5A 37 | MPSH24 1-8 47 76 MPS6513 1-24 23 72
D45H8 2-28 5A . 37 | MPSH30 1-8 44 71 MPS6514 1-24 23 72
D45H10 2-28 5A 37 | MPSH31 1-8 44 71 MPS6515 1-25 23 72
D45H11 2-28 5A 37 | MPSH32 1-8 45 76 MPS6516 2-15 66 72
EN918 1-8 43 72 | MPSH34 1-8 47 76 MPS6517 2-15 66 72
EN930 1-14 07 72 | MPSH37 1-8 49 71 MPS6518 2-15 66 72
EN2222 1-23 19 72 | MPSLO1 1-23 16 72 MPS6520 1-25 04 72
EN2369A 15 21 72 | MPSL51 215 14 72 MPS6521 1-25 04 72
EN2484 1-14 07 72 | MPS706 1-56 21 72 MPS6522 2-15 66 . 72
EN2907 2-15 63 72 | MPS834 1-5 21 72 MPS6523 28 62 72
MJE170 2-28 77 38 | MPS2369 1-5 21 72 MPS6530 1-25 13 72
MJE171 228 78 38 | MPS2711 1-23 23 72 MPS6531 1-25 13 72
MJE172 2-28 79 38 | MPS2712 123 23 72 MPS6532 1-25 13 72
MJE180 1-45 37 38 | MPS2713 1-5 21 72 MPS6533 2-16 63 72
MJE181 1-45 38 38 | MPS2714 1-5 21 72 MPS6534 2-16 63 72
MJE182 1-45 39 38 | MPS2716 1-23 23 72 MPS6535 2-16 63 72
MJE340 1-45 36 38 | MPS2923 1-23 04 72 | MPS6539 1-9 42 71
MJE341 1-45 36 38 | MPS2924 1-23 04 72 MPS6540 1-9 49 71
MJE3439 1-45 36 - 38 | MPS2925 123 04 72 MPS6541 19 43 72
MJE344 1-45 36 38 | MPS2926 123 04 72 MPS6542 1-9 47 76
MJE3440 1-45 36 38 | MPS3392 1-23 04 72 MPS6543 1-9 47 76
MJE370 2-28 3C ‘38 | MPS3393 124 04 72 MPS6544 1-9 49 71
MJE371 2-28 3E 38 | MPS3394 124 04 72 MPS6546 1-9 47 76
MJES20 1-45 2C 38 | MPS3395 1-24 04 72 MPS6547 1-9 47 76
MJES21 1-45 2C 38 | MPS3396 1-24 04 72 MPS6548 1-9 42 71
MJE700 2-28 3J 38 | MPS3397 1-24 04 72 MPS6560 1-36 14 72
MJE701 2-29 3J 38 | MPS3398 1-24 04 72 MPS6561 1-36 14 72
MJE702 2-29 3J 38 | MPS3563 1-9 43 72 MPS6562 2-23 67 72
MJE703 2-29 3J 38 | MPS3638 215 63 72 MPS6563 2-23 . 60 72
MJE710 2-29 77 38 | MPS3638A 216 63 72 MPS6564 1-25 27 72
MJE711 2-29 78 38 | MPS3639 24 65 72 MPS6565 1-25 27 72
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Transistor Standard Parts List (continuea
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Device Page Process Pkg. Device Page Process Pkg. Device Page Pkg.
MPS6566 1-25 27 72 | NBO12E 5-36 04 72 NB221Y 5-48 63 90
MPS6567 1-9 49 71 | NBO12F 5-36 04 74 NB222E 5-48 63 72
MPS6568A 1-9 44 71 | NBO12H 5-36 04 77 NB222F 5-48 63 74
MPS6569 1-9 44 71 | NBO13E 5-40 04 72 NB222H 5-48 63 77
MPS6570 1-9 44 71 | NBO13F 5-40 04 74 NB222X 5-48 63 91
MPS6571 1-14 07 72 | NBO13H 5-40 04 77 NB222Y 5-48 63 90
MPS6573 1-25 02 72 | NBO14E 5-40 04 72 NB223E 5-48 63 72
MPS6574 1-25 02 72 | NBO14F 5-40 04 74 NB223F 5-48 63 74
MPS6575 1-25 02 72 | NBO14H 5-40 04 77 NB223H 548 63 77
MPS6576 1-25 02 72 | NBO21E 5-36 62 72 NB223X 5-48 63 91
MRF472 1-45 35 38 | NBO21F 5-36 62 74 NB223Y 5-48 63 90
MRF501 1-9 42 25 | NBO21H 5-36 62 77 NB311E 5-52 38 72
MRF502 1-9 42 25 | NBO022E 5-36 62 72 NB311F 5-52 38 74
MRF8004 1-36 35 10 | NBO22F 5-36 62 74 NB311H 5-52 38 77
NAO1E 54 09 72 | NBO22H 5-36 62 77 NB311K 5-52 38 35
NAO1F 5-4 09 74 | NBO23E 5-40 62 72 NB311M 5-52 38 36
NAO1TH 54 09 77 | NBO23F 5-40 62 74 NB311X 5-52 38 91
NAO2E 54 60 72 | NB023H 5-40 62 77 NB311Y 5-52 38 90
NAO2F 5-4 60 74 | NBO24E 5-40 62 72 NB321E 5-52 38 72
NAO2H 54 60 77 | NB0O24F 5-40 62 74 NB312F 5-52 38 74
NAT1E 5-8 09 72 | NB024H 5-40 62 77 NB312H 5-52 38 77
NA11F 5-8 09 74 | NB111E 5-44 04 72 NB312K 5-52 38 35
NA11H 5-8 09 77 | NB111F 5-44 04 74 NB312M 5-562 38 36
NA12E 5-8 60 72 | NB111H 5-44 04 77 NB312X 5-52 38 91
NA12F 5-8 60 74 | NB112E 5-44 04 72 NB312Y 5-562 38 90
NA12H 5-8 60 77 | NB112F, 5-44 04 74 NB313E 5-562 38 72
NA22E 512 77 72 | NB112H 5-44 04 77 NB313F 5-52 38 74
NA22F 5-12 77 74 | NB113E 5-44 04 72 NB313H 5-52 38 77
NA22H 512 77 77 | NB113F 5-44 04 74 NB313K 5-52 38 35
NA22X 512 77 91 | NB113H 5-44 04 77 NB313M 5.52 38 36
NA22Y 512 77 90 | NB121E 5-44 62 72 NB313X 5-52 38 91
NA31K 5-16 37 35 | NB121F 5-44 62 74 NB313Y 5-52 38 90
NA31IM. 516 37 36 | NB121H 5-44 62 77 NB321E 5-52 78 72
NA31X 5-16 37 91 | NB122E 5-44 62 72 NB321F 5-52 78 74
NA31Y 516 37 90 | NB122F 5-44 62 74 NB321H 5-52 78 77
NA32K 5-16 77 35 | NB122H 5-44 62 .77 NB321K 5-52 78 35
NA32M . 5-16 77 36 | NB123E 5-44 62 72 NB321M 5-52 78 36
NA32X 516 77 . 91 | NB123F 5-44 62 74 NB321X 5-52 78 91
NA32Y 516 77 90 | NB123H 544 62 77 | NB321Y 552 78 90
NA41U 520 37 38 | NB211E 5-48 19 72 NB322E 5-52 78 72
NA41W 5-20 37 37 NB211F 5-48 19 74 NB322F 5-562 78 74
NA42U 520 77 38 | NB211H 5-48 19 77 NB322H 5-52 - 78 77
NA42W 5-20 77 .37 | NB211X 5-48 19 91 NB322K 5-52 78 35
NA51U 524 2C 38 | NB211Y 548 19 90 -| NB322M 552 78 36
NAS1W 5-24  4F(2C) 37 | NB212E 5-48 19 72 NB322X 5-52 78 91
NA52U 524  3C 38 | NB212F 5-48 19 74 NB322Y 5-52 78 90
NAS2W 5-24  5F(3C) 37 | NB212H 5-48 19 77 NB323E 5-62 78 72
NAG1U 528 2E -+ 38 | NB212X 5-48 19 91 NB323F 5-52 78 74
NAB1IW 5-28  4E(2E) 37 | NB212Y 5-48 19 90 NB323H 552 78 77
NA62U 5-28 3E 38 | NB213E 5-48 19 72 NB323K - 552 78 35
NAG2W 5-28 5E(3E) 37 | NB213F 5-48 19 74 NB323M 552 78 36
NA71U 532 2E 38 | NB213H 5-48 19 77 NB323X 552 78 91
NA71W 5-32 4E(2E) 37 | NB213X 5-48 19 91 NB323Y 5562 78 90
NA72U 532 3E 38 | NB213Y 5-48 19 90 NCBJ14 1-45 14 38
NA72W 5-32 BE(3E) 37 | NB221E 548 63 72 NCBJ35 1-45 35 38
NBO11E 536 04 72 | NB221F 548 63 74 NCBS14 1-36 14 10
NBO11F 536 04 74 | NB221H 548 63 77 NCBS35 1-36 35 10
NBO11H 536 04 77 | NB221X 5-48 63 91 NCBT13 1-25 13 72
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Transistor Standard Parts List

Device Page  Process Pkg. Device Page  Process ~ Pkg. Device Page  Process Pkg.
NCBV 14 1-36 14 35 | NSDU51 2-24 77 35 NSP698A 2-30 5J(3)) 37
NCBW35 1-45 35 37 | NSDU5S1A 2-24 77 35 | NSP699 1-46 44(2J) 37
NCBX14 1-36 14 91 | NSDU52 224 77 35 NSP699A 1-46 4J(2J) 37
NRO41E 5-68 04 72 | NSDU55 2-24 78 35 NSP700 2-30 5J(3J) 37
NRO41F 5-68 04 74 | NSDU56 2-24 79 35 NSP700A 2-30 5J(3J) 37
NRO41H 5-68 04 77 | NSDU57 224 79 35 NSP701 1-46 4J(23) 37
NR421D 5-56 © 42 71 | NSE170 224 77 36 NSP702 2-30 5J(3J) 37
NR421F 5-56 42 74 | NSE171 225 78 36 NSP2010 2-30 5A 37
NR431E 5-60 43 72 | NSE180 1-38 37 36 NSP2011 2-30 5A 37
NR431F 5-60 43 74 | NSE181 1-38 38 36 NSP2020 1-47 4A 37
NR431H 5-60 43 77 | NSE457 1-39 48 36 NSP2021 1-47 4A 37
NR461E 5-64 46 72 | NSE458 139 48 36 - | NSP2090 2-30  5J(3)) 37
NR461F 5-64 46 74 | NSE459 1-39 48 36 | NSP2091 2-30 5J(34) 37

- NR461H 5-64 46 - 77 | NSP41 1-46  4E(2E) 37 NSP2092 2-30 5J(3J) 37
NS3762 2-5 70 17 | NSP41A 1-46  4E(2E) 37 NSP2093 2-30 5J3J) 37
NS3763 2-5 70 17 | NSP41B 1-46  4E(2E) 37 NSP2100 1-47 45(23) 37
NS3903 1-25 23 02 | NSP41C 1-46  4E(2E) 37 NSP2101 1-47 4J)(2J) 37
NS3904 1-26 23 02 | NSP42 2-29 bBE(3E) 37 NSP2102 1-47 4)(2J) 37
NS3905 2-16 66 02 | NSP42A 2-29  5E(3E) 37 NSP2103 147 4J(2J) - 37
NS3906 2-16 66 02 | NSP42B 2-29  BE(3E) 37 NSP2370 2-30 5F(3C) 37
NSC460 1-9 46 74 | NSP42C 2-29  BE(3E) 37 NSP2480 1-47 4A 37
NSC461 1-9 46 74 | NSP105 2-29  BA 37. | NSP2481 1-47  4A 37
NSD102 1-36 37 35 | NSP205 1-46  4A 37 NSP2482 1-47  4A 37
NSD103 1-37 37 35 NSP370 2-29 6F(3C) 37 NSP2483 1-47 4A 37
NSD104 1-37 39 '35 | NSP371 229  5F(3C) 37 NSP2490 2-30 65E(3E) 37
NSD105 1-37 39 35 | NSP520 1-46  4F(2C) © 37 | NSP2491 2-30 B5E(3E) 37
NSD106 1-37 39 35 | NSP521 1-46  4F(2C) 37 NSP2520 1-47 4F(2C) 37
NSD123 1-37 08 35 | NSP575 1-46  4F(2C) 37 NSP2955 2-30 5A 37
NSD131 1-37 48 35 | NSP576 2-29  BF(3C) 37 NSP3054 1-47 4E(2E) 37
NSD132 1-37 48 35 | NSP577 1-46  .4F(2C) 37 NSP3055 1-47 4A $ 37
NSD133 1-37 48 35 | NSP578 2-29 5F(3C) 37 NSP3740 2-30 5F(3C) 37

. NSD134 . 1-37 48 35 | NSP579 1-46  4F(2C) 37 | NSP3741- 2-30 5F(3C) 37
NSD135 1-37 48 35 | NSP580 2-29  5F(3C) 37 NSP4918 2-31 5F(3C) 37
NSD202 223 77 35 | NSP581 1-46  4F(2C) 37 NSP4919 2-31 5F(3C) 37
NSD203 224 77 - 35 | NSP582 2-29 5F(3C) 37 NSP4920 2:31 5F(3C) 37
NSD204 224 79 356 | NSP585 1-46  4E(2E) 37 NSP4921 1-47 4F(2C) 37
NSD205 224 79 35 | NSP586 2-29 5E(3E) 37 NSP4922 1-47 4F(2C) 37
NSD206 224 79 35 | NSP587 . 146  4E(2E) 37 - | NSP4923 147  4F(2C) 37
NSD457 1-37 48 35 | NSP588 2-29 S5E(3E) 37 NSP5190 1-47 4E(2E) 37
NSD458 1-38 48 - 35 | NSP589 1-46  4E(2E) 37 - | NSP5191 1-47 4E(2E) 37
NSD459 1-37 48 - 35 NSP590 2-29 BE(3E) 37 NSP5192 148 4E(2E) 37
NSD3439 1-38 36 35 | NSP595 1-46 ' 4E(2E) 37 NSP5193 2-31 5E(3E) 37
NSD3440 1-38 36 ‘35 | NSP596 229  5E(3E) 37 NSP5194 2-31  BE(3E) 37
NSD6178 1-38 38 35 | NSP597 146  4E(2E) 37 NSP5195 2-31 5E(3E) 37
NSD6179 1-38 38 35 | NSP598 2-29 5E(3E) 37 NSP5974 2-31 5A 37
NSD6180 224 78 35 | NSP599 146  4E(2E) 37 NSP5975 2:31 5A 37
NSD6181 224 78 35 | NSP600 230  5E(3E) 37 NSP5976 2-31 5A 37
NSDUO01 1-38 37 35 | NSP601 146  4A 37 NSP5977 1-48 4A 37
NSDUO1A 138 37 35 | NSP602 2.30 5A 37 NSP5978 1-48  4A 37
NSDU02 1-38 37 35 | NSP695 1-46 4J(2J) 37 NSP5979 1-48 4A 37
NSDUO05 1-38 38 35 | NSP695A 1-46 43(2)) 37 NSP5980 2-:31.  BA 37
NSDUO06 1-38 39 35 | NSPG9GA 2-30 5J(3J) 37 NSP5981 2-31 5A 37
NSDU07 1-38 39 35 | NSPe97 1-46 43(2J) 37 NSP5982 2-31 5A 37
NSDU10 1-38 48 35 NSP697A 1-46 4J(2)) 37 NSP5983 1-48 4A 37

' NSP698 2-30 5J(3J) 37 NSP5984 148 4A 37
' NSP5985 148  4A 37

PE3100 1-10 47 76

PE4010 1-14 07 72




Transistor Standard Parts List (continuea

Device
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PE5025 1-10 46 72 | PN5129 1-23 19 72 TIPG2B 2-32 5F{3C) 37
PE5029 1-10 47 76 | PN5130 1-10 43 72 TIP&2C 2-32 5F(3C) 37
PE5030B 1-10 47 76 | PN5131 1-23 27 72 TIP110 1-49 4J4(2) -~ 37
PE5031 1-10 47 76 | PN5132 1-23 27 72 TP111 1-49 4J(2J) 37
PNQ13 1-10 43 72 | PN5133 1-14 07 72 TIP112 1-49 4J(23) 37
PN930 1-14 07 72 | PN5134 1-6 21 72 TiP115 2-32 8J(3J) 37
PN2221 1-21 19 72 | PN5135 1-23 19 72 TIP116 2-32 5J(34) 37
PN2221A 1-21 19 72 | PN5136 1-23 19 72 TIP117 2-32 5J(3J) 37
PN2222 i-22 19 72 | PN5137 1-23 19 72 TIP120 1-49 4K 37
PN2222A 1-22 19 72 | PN5138 2-18 66 72 TIP121 1-49 4K 37
PN2369 1-5 21 72 | PN5139 2-18 66 72 TIP122 1-49 4K 37
PN2369A 1-6 21 72 | PN5140 2-5 65 72 TIP125 2-32. 5K 37
PN2484 1-14 a7 72 | PN5142 2-18 63 72 TIP126 2-32 5K 37
PN2808 2-16 63 72 | PN5143 218 63 72 TIP127 2-32 5K 37
PN2906A 2-16 63 72 | PN5179 1-10 42 71 TIP130 1-49 4K 37
PN2907 2-16 63 72 | PN5910 25 65 72 TIP131 1-49 4K 37
PN2307A 2-18 €3 72 | PN7055 1-39 48 72 TIP132 1-49 4K 37
PN3563 1-10 43 72 | SE5020 1-10 44 25 TIP135 2-33 5K 37
PN3564 1-10 43 72 | SE5021 1-10 44 25 TIP136 2-33 5K 37
PN3565 1-14 o7 72 | SEB022 1-10 44 25 TIP137 2-33 5K 37
PN3566 1-39 i4 72 | SE5023 1-10 44 25 TIS86 1-10 47 78
PN3567 1-39 14 72 | SE5024 110 44 25 TIS87 1-10 47 78
PN3568 1-39 - 12 72 | SE5050 1-10 44 25 TN2102 1-39 12 a1
PN3569 1-39 14 72 | SE5051 110 44 25 TN2219 1-27 19 g1
PN3638 2-16 63 72 | SE5052 1-10 44 25 TN2219A 1-27 19 91
PN3638A 2-17 63 72 | SE5055 110 45 28 TN2905 2-18 63 91
PN3632 2-5 65 72 | SE7055 1-39 48 10 TN2905A 2-18 63 91
PN3640 2.5 65 72 | SE7056 1-39 48 i0 TN3018 1-40 12 91
PN3641 1-22 19 72 | SV7056 1-38 48 35 TN3020 1-40 12 91
PN3642 1-22 i9 72 | TIP29 1-48  4F(2C) 37 TN3053 1-40 12 "o
PN3643 1-22 19 72 | TIP29A 1-48  4F(2C) 37 TN4036 2-25 67 91
PN3644 2-17 63 72 | TiP29B 148 4F(2C) 37 TN4037 2-25 67 9
PN3645 2-17 63 72 | TiP28C 1-48  4F(2C) 37
PN3646 1-6 22 72 | TIP30 2-31 5F(3C) 37
PN3691 1-22 23 72 | TIP30A 2-31 5F{3C) 37
PN3692 1-22 23 72 1 TIP30C 2-32 5F(3C) 37
PN3694 1-22 27 72 | TIP3i 1-48  4F(2C) 37
PN4121 2-17 66 72 | TIP31A 1-48 4F(2C) 37
PN4122 217 66 72 | TIP318 1-48  4F(2C) 37
PN4140 1-22 19 72 | TIP31C 1-48 4F(2C) 37
PN4141 1-22 19 72 | TIP32 . 2-32 5F(3C) 37
PN4142 217 63 72 | TIP32A 2-32 - 5F(3C) 37
PN4143 2-17 63 72 | TIP32B 2-32 5F(3C) 37
PN4248 2-8 62 72 | TIP32C 2-32 5F(3C) 37
PN4249 2-8 62 72 | TIP41 1-48 ZY:N 3
PN4250 2-8 62 72 | TIP41A 1-49 4A 37
PN4250A 2-8 62 72 .} TIP41B 1-49 4A 37
PN4258 2-5 65 72 | TiP41C 1-49 4A 37
PN4258A 2-5 65 72 | TIP42 2-32 5A 37
PN4274 1-6 21 72 | TIP42A 2-32 5A 37
PN4275 1-6 21 72 | TIP42B 2-32 5A 37
PN4354 2-25 67 72 | TiP42C 2-32 5A 37
PN4355 2-25 67 72 | TiP61 1-49 4F(2C) 37
PN4356 2-25 67 72 | TIPG1A 1-49 4F(2C) 37
PN4916 2-18 66 72 | TIPG1B 1-49 4F(2C) - 37
PN4917 2-18 66 72 | TIPB1C 1-49 4F(2C) 37
PN5127 1-22 27 72 | TIP62 2-32 5F(3C) 37
PN5128 1-22 19 72 | TIP62A 2-32 5F(3C) 37
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FET Parts List

FET Parts List

Process

. Process/ " Selection . Process/ Selection Process
Device Package Guide Page Device Package Guide Page
e 2N2608 89/11 812" 9-22 2N4118A 53/25 8-6 99
2N2609 88/11 8-12 9-20 2N4119 53/25 8-6 9-9
2N3069 52/02 8-6 9-7 2N4119A 53/25 8-6 .99
2N3070 52/02 8-6 9.7 2N4220 55/25 8-7 9-11
2N3329 89/23 8-12 9-22 2N4220A 55/25 8-7 9-11
2N3330 89/23 8-12 9-22 2N4221 55/25 8-7 9-11
2N3331 89/23 812 9-22 2N4221A 55/25 8-7 9-11
2N3332 89/23 812 9-22 2N4222 55/25 8-7 9-11
2N3368 52/02 8-6 9-7 2N4222A 556/25 8.7 9-11
2N3369 52/02 8-6 9-7 2N4223 50/25 84 9-2
2N3370 52/02 8-6 9-7 2N4224 50/25 8-4 9-2
2N3382 88/23 8-12 9-20 2N4338 52/02 87 9-7
2N3384 88/23 8-12 9-20 2N4339 52/02 87 97
2N3386 88/23 8-12 9.20 2N4340 52/02 8-7 9-7
2N3436 55/02 8-6 9-11 2N4341 52/02 8-7 9-7
2N3437 55/02 8-6 9-11 2N4381 89/11 8-12 9.22
2N3438 55/02 8-6 9-11 2N4391 51/02 8-2 9.5
2N3458 52/02 86 97 2N4392 51/02 82 95
2N3459 52/02 8-6 9-7 2N4393 51/02 8-2 9-5
2N3460 . 52/02 8-6 9-7 2N4416 50/25 8-4 9-2
2N3684 52/25 8-6 9-7 2N4416A 50/25 8-4 9-2
2N3685 52/25 8-6 97 2N4856 . 51/02 82 95
2N3686 52/25 8-6 9.7 2N4856A 51/02 8-2 9-5
. 2N3687 52/25 8-6 9.7 2N4857 51/02- 8-2 9-5
2N3819 50/74 84 9-2 2N4857A 51/02 8-2 95
2N3821 55/25 8-6 9-11 2N4858 51/02 82 9-5
2N3822 55/25 8-6 9-11 2N4358A 51/02 82 9-5
"o 2N3823 50/25 8-4 9-2 2N4859 51/02 8-2 95
2N3824 55/25 8-2 9-11 2N4859A 51/02 8-2 9-5
2N3921 83/12 8-8 9-15 2N4860 51/02 8-2 9-5
2N3922 83/12 8-8 9-15 2N4860A 51/02 82 9-5
2N3954 83/12 8-8 9-15 2N4861 51/02 8-2 9-5
2N3954A .83/12 8-8 9-15 2N4861A 51/02 8-2 9.5
2N3955 © 83/12 8-8 9-15 2N5018 88/11 8-12 9-20
2N3955A 83/12 8-8 9-15 2N5019 88/11 8-12 9-20
2N3956 83/12 8-8 9-15 . 2N5020 89/11 8-13 9-22
2N3957 83/12 8-8 9-15 2N5021 89/11 8-13 9-22
2N3958 83/12 8-8 9-15 2N5045 83/12 8-9 9-15
2N3966 50/25 - 82 9-2 2N5046 83/12 8-9 9-15
2N3967 52/25 8-6 9-7 2N5047 83/12 8-9 9-15
2N3967A 52/25 8-6 9-7 2N5078 50/25 8-4 9-2
2N3968 52/25 8-6 ! 9-7 2N5103 - 60/25 8-7 9-2
2N3968A 52/25 8-6 9.7 2N5104 50/25 8-7 9-2
2N3969 52/25 8-6 9-7 2N5105 50/25 8-7 9-2
2N3969A 52/25 8-6 9-7 2N5114 88/11 8-12 9-20
2N3970 51/02 8-2 9-5 2N5115 88/11 812 9-20
2N3971 51/02 8-2 9-5 2N5116 88/11 812 9-20
2N3972 51/02 8-2 9-5 2N5196 83/12 8-9 9-15
2N3993 88/23 8-12 9-20 2N5197 83/12 8-9 915
2N3993A 88/23 8-12 9-20 2N5198 83/12 8-9 9-15
2N3994 88/23 8-12 9-20 2N5199 83/12 89 9-15
2N3994A 88/23 8-12 9-20 2N5245 90/77 8-4 9-24
2N4084 83/12 8-8 9-15 2N5246 90/77 8-4 9-24
2N4085 83/12 8-8 9-15 2N5247 90/77 84 9-24
o 2N4091 " 51/02 82 9-5 2N5248 50/74 8-4 9-2
o 2N4092 51/02 8-2 95 2N5358 55/25 8-7 9-11
e 2N4093 51/02 8-2 9-5 2N5359 55/25 8.7 9-11
2N4117 53/25 8-6 9-9 2N5360 55/25 8-7 9-11
2N4117A 53/25 8-6 99 2N5361 . b5/25 8-7 9-11
2N4118 53/25 8-6 9-9

o Denotes JAN qualified type
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. Pracess/ Selection Process . Process/ Selection Process
Device Package Guide Page Device Package Guide Page
2N5362 55/25 87 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 84 9-24 2N5951 50/77 8-4 9-2
2N5398 90/29 84 9-24 2N5952 50/77 8-4 9-2
2N5432 58/07 82 9-13 2N5953 50/77 84 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 89 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 87 9-11 BC264C 50/77 8-13 9-2
2N5458 55/72 87 9-11 BC264D 50/77 8-13 9-2
2N5459 55/72 87 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
. 2Nb462 89/71 8-13 9-22 BF245A 50/77 8-13 9-2
2N5484 50/72 8-4 9-2 BF2458B 50/77 8-13 9-2
2N5485 50/72 84 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 J108 58/72 8-3 9-13
2N5524 95/12 8-10 9-32 J109 58/72 83 9-13
2N5545 *83/12 8-9 9-15 J110 58/72 8-3 9-13
2N5546 *83/12 89 9-15 J111 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 J113 51/72 8-3 9-5
2N5556 50/25 8-7 9-2 J114 90/72 8-3 9-24
2N5557 50/25 8-7 9-2 J174 88/74 8-12 9-20
2N5558 50/25 87 9-2 J175 88/74 8-12 9-20
2N5561 198/12 89 9-36 J176 88/74 8-12 9-20
2N5562 198/12 8-9 9-36 J177 88/74 8-12 9-20
2N5563 198/12 89 9-36 J201 52/72 8-7 97
2N5564 96/12 8-10 9-34 J202 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 87 9-24
2N5638 51/72 8-3 9-5 J211 90/72 8-7 9-24
2N5639 51/72 8-3 95 J212 90/72 87 9-24
2N5640 51/72 8-3 9-5 J270 88/74 8-13 9-20
2N5653 51/72 83 9-5 J271 88/74 8-13 9-20
2N5654 51/72 8-3 95 J300 90/72 84 9-24
2N5668 50/72 8-4 9-2 J304 50/72 84 9-2
2N5659 50/72 8-4 9-2 J305 50/72 84 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 198/60 8-9 9-36
2N5905 84/24 8-11 9-17 J402 +98/60 8-9 9-36
2N5906 84/24 8-11 9-17 J403 +98/60 8.9 9-36
2N5907 84/24 8-11 9-17 Jao4a 198/60 8-9 9-36
2N5908 84/24 8-11 9-17 J405 +198/60 8.9 9-36
2N5909 84/24 8-11 9-17 J406 +98/60 8-9 9-36
2N5911 93/24 8-10 9-28 Ja10 83/60 . 8.9 9-15

1SI7 sued 134

*JAN qualification pending. Consult factory.
TProcess in development
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FET Parts List

FET Parts LiSt {Continued)

. Process/ Selection Process . Process/ Selection Process
Device Package Guide Page Device 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 83 9-5
MPF102 50/72 8-5 9-2. PN4858 51/72 8-3 95
MPF103 55/72 8.7 9-11 PN4859 51/72 8-3 9-5
MPF104 55/72 87 9-11 PN4860 51/72 8-3 9-5
MPF105 56/72 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 85 9.2 PN5163 50/72 8-8 9-2
MPF108 55/72 8-5 9-11 TI1S58 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 88 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
NDF9403 94/24 811 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 89 9-15
NDF9410 94/12 811 9-30 U257 93/24 8-10 9-28
NF5101 51/25 85 95 U301 88/11 813 9-20
NF5102 51/25 85 9-5 U304 88/11 8-12 9-20
NF5103 51/25 85 95 U305 88/11 8-12 9-20
NPD5564 96/67 8-10 9-34 U306 88/11 8-12 9-20
NPDE5SS 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 89 9-15 U320 58/09 8-5 9-13
NPD9801 t98/67 8-9 U321 58/09 8-5 9-13
NPD8802 198/67 89 U322 58/09 8-5 9-13
NPD9803 198/67 89 U401 t98/12 8-9 9-36
P1085E 88/71 8-12 9-20 U402 t98/12 8-9 9-36
P1087E 88/71 8-12 9-20 U403 198/12 8-9 9-36
PF5101 51/72 8-5 9-5 U404 198/12 8-9 9-36
PF5102 51/72 8-5 9-5 U405 +98/12 8-9 9-36
PF5103 51/72 8-5 9-5 U406 198/12 89 9-36
PN3684 52/72 8-8 9-7 U421 186/24 8-11 9-18
PN3685 52/72 8-8 97 U422 186/24 8-11 9-19
PN3686 52/72 8-8 9-7 U423 186/24 8-11 9-19
PN3687 52/72 8-8 9.7 U424 186/24 8-11 9-19
PN4091 51/72 8-3 9-5 U425 186/24 8-11 9-19
PN4092 51/72 8-3 .85 U426 186/24 8-11 9-19
PN4093 51/72 83 9.5 U430 92/24 8-10 9-26
PN4220 55/72 88 9-11 U431 92/24 8-10 9-26
PN4221 55/72 88 9-11
PN4222 55/72 8-8 911"
PN4223 50/72 8-5 9-2.
PN4224 50/72 8-5 9-2
PN4302 52/72 8-8 97
PN4303 52/72 8-8 9-7
PN4304 82/72 8-8 9.7
PN4342 89/71 - 813 9-22
PN4360 89/71 8-13 9-22
PN4391 51/72 - 83 95
PN4392 51/72 8-3 9-5
PN4393 51/72 8-3 9-5
PN4416 50/72 8-5 9-2

tProcess in development
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MIL-STD Qualifications

MIL-STD-19500 Qualifications

TYPE DETAIL | QUALIFICATION TYPE DETAIL | QUALIFICATION
SPEC. | JAN | JTX | JTXV SPEC. [JAN [JTX [JTXV

2N918 301 X X X ]2N2920 355 X |'x X
2N929 253 X X 2N3019 391 X X X
2N930 253 X X 2N3250A 323 X X X
2N2218 251 X X X |2N3251A 323 X X X
2N2218A 251 X X X |2N3498 366 X X X
2N2219 251 X X X |2N3499 366 X X | X
2N2218A 251 X X X | 2N3500 366 X X X
2N2221 255 X X X }2N3501 366 X X X
2N2221A 255 X X X |2N3700 391 X X X
2N2222 255 X X X |2N3810 366 X X X
2N2222A 255 X X X |2N3811 366 X X X
2N2369A 317 X X X J2N3823 375 X X X
2N2484 376 X X X |2N4091 431 X X
2N2604 354 X X X |2N4092 431 X X
2N2605 354 X X X |2N4093 431 X X
2N2608 295 X X X |2N4856 385 X X X
2N2857 343 X X X |2N4857 385 X X X
2N2904 290 X X X ]2N4858 385 X X X
2N2904A 290 X X X |2N4859 385 X X X
2N2905 290 X X X |2N4860 385 X X X -
2N2905A 290 X X X |2N4861 385 X X X
2N2906 201 X X X |2N5114 476 X X X
2N2906A 291 X X X |2N5115 476 X X X
2N2907 291 X X X |2N5116 476 X X X
2N2907A 291 X X X

JANTX, TXV, NX and NXV Processing

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

National Semiconductor also offers JANTXV
types (JANTX with 100% preseal visual inspection
per MIL-STD-750 Method 2072) per the above list.

All hermetically sealed transistors in this catalog
(where JANTX or JANTXYV specifications do not
exist) 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

[ Raw Material l

Factory Processing
Visual Inspection AS1050T

I

Inspection Lot Formed at
Final Assembly Operation

100% Process Conditioning

Method 2072 (Note 1)

’ High Temp. Storage l

l Preseal Visual MIL-STD-750, l

24 Hr. 200°C

l

Temp. Cycling
10 Cycles -65°C to 200°C
Min. of 15 min. in each
Extreme

I

Reverse Bias Burn-In
Time and Conditions per Spec.

l

Acceleration
Y, orientation
20,000 G min.

Il

Fine + Gross Hermetic
Seal Tests per spec

100% Burn-In
(Note 3)

Mo

Measurement of specified
parameters per spec.

I

168 hr. Operating Life
at Max. rated conditions

Measurement of Parameters
to determine delta per spec

Inspection Test to Verify LTPD

Group A — Electrical
Test per Spec

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

Group C
per Spec

Note 1: JANTXV types only.

Note 2: JANTX and JANTXYV 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

Bipolar Transistor and FET Dice

" DICE

Standard types from National’s transistor families are available in unencapsulated die form for use in hybrid
circuits.

FEATURES

® 100% probed and guaranteed to 10% LTPD for key 2N parameters.

a. BVcBO, BVCEO, BVEBQ and hrEg for bipolar transistors.

b. BVGSS, IDSS, 1GSS™, RON™, Yfs, VGS(off) for FETs.

Minimum 60% vyield to all unprobed 2N parameters.

100% visual inspection guaranteed to 10% LTPD for criteria equivalent to MIL-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 metallized circle on all
interdigitated geometries (e.g., see Process 21). ‘ -

- ALL STANDARD TYPES (see index for page listing specification)

*FET NOTE:
Leakages (Iggs) < 100pA  10% AQL
Rps(on) <100 10% AQL
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Bipolar Transistor Equivalents List

: PLASTIC ELECTRICAL PLASTIC ELECTRICAL
METAL P/N EQUIVALENT [EQUIVALENCY* PROCESS | METAL P/N EQUIVALENT|EQUIVALENCY* PROCESS
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 PN2306A 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 PN2369 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 “N"" and "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 = 25°C. These transistors provide electrical performance and reliability equivalent to their
metal can versions in most applications where T 5 does not exceed 150°C.
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Conversion of TO-105/T0O-106 to TO-92

Conversion of TO-105/T0?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-assembled 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-105/1086,
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

series on “PN” (“PN"” and “J" in FETs) 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-106 =
TO-18 and TO-105 = TO-5, so we will supply
TO-92 lead formed to the appropriate configura-
tion at no extra charge. If 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. In 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-105 TO-92 Device to TO-5 Pin Circle
0.305-0.325
l‘ (7,747-&255)"]
0.180
0080 | __ - @512
(1528) | !
My ! 0.140-0250 0.160
i {3.556-6.350) “‘1 =) r‘ J
} 0100 orar —
1 0500 P 0.180
ﬂ I] (12.700) : MAX @512
min PN T ]
0.016-0.019 [ T !
(0.406- nm)"" 1 E
0.190-0210 2 B
0.090-0.110 14.826-5.333) 3 [¢
{2286-2.798)
0.130-0.180 _ omroome
(3302-2572) -~ a0
\ 3LEADS
3 1
o200:000 3
’ {5.080 -0.254)
: 0.145-0.165 " DIA.PIN 2
{3583-4.191) CIRCLE
i TO-106 T0-92 Device to TO-18 Pin Circle
0.192-0.222 0.160
0.060 {871-5.639) (a.064)
veze) Ll 0.180
(MIN) i i - f‘"wsm
| | | 0.140-0.250
, 1 {3.566-6.350) o—fsn 0.100
o wsm Tasany
Tl : i M
ﬂ ﬂ PIN FET T T‘ ]
LI B 1] os |E e [HH—]
{0.406-0.483) {2700 2 D B s
0.095-0.105 M 3 el ¢ 0150-0.160

fe—

2413-2587)
| 0.045-0.085
1431387

0.090-0.115
(2.286-2.921)

_0.014-0.016
(0. 356 l] 406)

*—I/—*W NOM (254:»
DIAPIN CIRCLE
J\ﬂ/!

*”‘ 015
0381

3 LEADS

(3.810-2.572) 572)
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Conversion of TO-105/TO-106 to TO-92 (continueq)

Bipolar
TO-105/106 TO-92 T0-105/106 TO-92 TO-105/106 TO-92
EN2222 PN2222-18 2N3692 PN3692-18 2N4965 2N5086-18
EN2369A PN2369A-18 2N3693 MPS3693-18 2N4966 2N5209-18
EN2484 PN2484-18 2N3694 PN3694-18 2N4967 2N5210-18
3N2907 PN2907-18 2N4121 PN4121-18 2N4968 2N5209-18
EN918 PN918-18 2N4122 PN4122-18 2N4969 PN2221-18
EN930 PN930-18 2N4140 PN4140-18 2N4970 PN2222-18
SM3904 2N3904-18 2N4141 PN4141-18 2N4971 PN2906-18
SM3906 2N3906-18 2N4142 PN4142-18 2N4972 PN2907-18
2N3563 PN3563-18 2N4143 FN4143-18 2N5127 PN5127-18
2N3564 PN3564-18 2N4248 PN4243-18 2N5128 PN5128-5
2N3565 PN3565-18 2N4249 PN4249-18 2N5129 PN5129-18
2N3566 PN3566-5 2N4250 PN4250-18 2N5130 PN5130-18
2N3587 PN3567-5 2N4250A PN4250A-18 2N5131 PN5131-18
2N3568 PN3568-5 2N4258 PN4258-18 2N5132 PN5132-18
2N3569 PN3569-5 2N4258A PN4258A-18 2Nb5133 PN5133-18
2N3638 PN3638-5 2N4274 PN4274-18 2N5134 PN5134-18
2N3638A PN3638A-5 2N4275 PN4275-18 2N5135 PN5135-18
2N3639 PN3639-18 2N4354 PN4354-5 2Nb136 PN5136-5
2N3640 PN3640-18 2N4355 PN4355-5 2N5137 PN5137-18
2N3641 PN3641-5 2N4356 PN4356-5 2N5138 PN5138-18
2N3642 PN3642-5 2N4916 PN4916-18 2N5139 PN5139-18
2N3643 PN3643-5 2N4917 PN4917-18 2N5142 PN5142-18
2N3644 PN3644-5 2N4944 PN2222A-18 2N5143 PN5143-18
2N3645 PN3645-5 2N4945 PN2222A-18 2N5910 ° PN5910-18
2N3646 PN3646-18 2N4946 PN2222A-18
2N3691 PN3691-18 2N4964 MPSA70-18
FETs
TO-106 TO-92 TO-1086 TO-92 TO-106 TO-92
E100 J203-18 E300 J300-18 KE4393 PN4393-18
E101 J201-18 E304 J304-18 KE4416 PN4416-18
E102 J202-18 E305 J305-18 KE4857 PN4857-18
E103 J203-18 E308 J308-18 KE4858 PN4858-18
E108 J108-18 E309 J309-18 KE4859 PN4859-18
E109 J109-18 E310 J310-18 KE4860 PN4860-18
E110 J110-18 E31i1 J309-18 KE4861 - PN4861-18
E111 J111-18 E312 J310-18 ITE4391 PN4391-18
E112 J112-18 KE3684 PN3684-18 ITE4392 PN4392-18
E113 J113-18 KE3685 PN3685-18 ITE4393 PN4393-18
E114 J114-18 KE3686 PN3686-18 P1086E P1086E
E174 . J174-18 KE3687 PN3687-18 P1087E P1087E
E175 J175-18 KE4091 PN4091-18 U1897E U1887E
E176 J176-18 KE4092 PN4092-18 U1898E U1898E
E201 J201-18 KE4093 PN4093-18 U1899E U1899E
E202 J202-18 KE4220 PN4220-18 2N4302 PN4302-18
E203 J203-18 KE4221 PN4221-18 2N4303 PN4303-18
E210 J210-18 KE4222 PN4222-18 2N4304 PN4304-18
E211 J211-18 KE4223 PN4223-18 2N4342 PN4342-18
E212 J212-18 KE4224 PN4224-18 2N4343 PN4343-18
E270 J270-18 KE4391 PN4391-18 2N4360 PN4360-18
E271 J271-18 KE4392 PN4392-18 2N5033 PN5033
2N5163 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
GENERAL PURPOSE AMP
PS50 — gy 3~7 mmhos GENERAL PURPOSE AMP . GENERAL PURPOSE
Ipss 1-20 mA P88 — g 4—17 mmhos P83 —I1g3pA @20V
P52 — gy 0.5-3 mmhos Ipss 5-90 mA g 0.85 mmho @ 0.2 mA
Ipss 0.1-10 mA P89 — g 1-4 mmhos P94 — Ig1pA @35V
P55 — g 0.8—5 mmhos |pss 0.3-20 mA ) CMRR 125 d8
Ipss 0.5-17 mA
RF/VHF/UHF
PS0 — G, 12 dB @ 400 MHz SWITCH/CHOPPER ‘ ULTRA-LOW INPUT CUR
g, 5.5 mmhos P88 — rps50-200 ohms P84 — 1pA @25V
PGS0 — Gy 11dB @ 450 MHz Iniorr) 50 pA gfs 175 umho
g5 8 mmhos P88 — r1ps 450 ohms , | P86 —1g 0.1pA
P32 — G,y 12 dB @ 450 MHz loorr) 20 pA g5 500 umho
95 19 mmhos ’
ULTRA-LOW LEAKAGE AMP WIDE BAND-LOW NOISE
P50 — lgss 5 pA @20V . P93 — g 6 mmhos @ 5 mA
s 3—7 mmhos Cs4.2 pF
P53 — lgss 0.3 pA @ 20V P96 — g 9 mmhos @ 2 mA
05 0.08—0.3 mmhos Cis 10 pF '
LOW FREQ-LOW NOISE AMP LOW FREQ-LOW NOISE
P50 — e, 8nV/\/Hz@ 10 H:z P95 — e, 8nV/A/Hz @10 Hz
Ci 3 pF : gt 1-4 mmhos
P51 — e, 6nV/A/Hz@ 10 Hz P96 — e, 7nV/\/Hz@ 10 Hz
9¢s 20 mmhos 55 10—22 mmhos
SWITCH/CHOPPER
P50 — rpg 100-500 ohms
Ioiorr 5 pA
P51 - rpg 20—-100 ohms
Ipiorr) 15 pA
P58 — rps 3-20 ohms
lo(orr) 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.

The following FET guides enable the user to determine when to use FETs and where to look for the best choice.

7T 1 1 9 - T 7
+ 2B B & o d ! ) 2
©q o 8 B o < 2 @ e 3
0N s o 9% o ro) 3 < I ©
ee &% & 2% 2 - z 2 2 &
POPULAR PRODUCT 58 % % &9 & & o = & g 8 ] L
22 = = A . 8 I > @ - b T 8 8
Tvees SEER T o9l9e 3 977 ¥ §3 7 % o ¥ L 0§ s 8
S6 b o AN on d bd o 2 oe @ ~ - - g 0 é o
== 10w, v} - oW Iv] W PI_ st 8 2 i I &> [ e e
33 22 g S5 88 5 b ® 2 ) 0w ] n 8 " u n ) 0
2z 22 2 =Z=2 22 2 =z 2 r 22 2 b4 o = =} P4 P4 2
Noo N N N8N 8N N §6& N D &N N ~ = & 2 & & ~
PROCESS DESIGNATION 50 51 52 53 55 58 83 a4 86 88 89 90 92 93 94 95 96 98
Low Current Amplifier S P S P P P P P P
Low Freq Ampli < 100 Hz S S P S P
High Freq Ampli > 100 MHz [ P P [ p
‘General Purpose Amplifier P P P P
Low Noise Amp (10 Hz &p) S S S S 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 Amplifier P P i
Electrometer Preamp P P P P S
Microvolt Amplifier P P P P P
Low Leakage Diode P
Diff/Angle Ended Inp. Stag. P P P i P P P P
Active Filter P S P S
Oscillator P S 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
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 Diff Pair P P
Sample-Hold P P S 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 - S

P — Prime Choice $ — Secondary (Alternate) Choice
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FET Application Guide (continuea)

ADVANTAGES OF USING FIELD-EFFECT TRANSISTORS

Low frequency
amplifiers

QOperational
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

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 operation

APPLICATION ADVANTAGES FINAL ASSEMBLY WHERE USED
DC Amplifiers High Z;, Transducers, military guidance
Low drift duals systems, control systems, temp
Low noise 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
Guidance 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

31

apiny uonediiddy 134






JFET Cross Reference Guide

This guide contains cross reference information to NATIONAL
more than 850 Junction FETs, including many INDUSTRY TYPE REPLACEMENT PART
obsolete or otherwise  unavailable types. Every NUMBER CODE NUMBER
effort has been made to recommend a replacement 2N3329 * 2N3329
FET which will plug into an existing socket and 2N3330 * 2N3330
work as well as the part it replaces. Let the replace- 2N3331 * 2N3331
ment code be your guide. If you do not find a 2N3332 * 2N3332
particular part in this guide and you know its 2N3365 - 2N4340
specification, you should refer to ““How To Use 2N3366 - 2N4338
This Catalog" in this section. 2N3367 " 2N4338
2N3368 * 2N3368
2N3369 * 2N3369
REPLACEMENT CODE 2N3370 * 2N3370
* |dentical specification and pin configuration ;:gg;g : ;:gg;g
® Equal or better specification, identical pin 2N3380 ° 2N3331
configuration _ 2N3382 * 2N3382
8  Similar 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, gzgzg; M gmgzg; ’
available on special order 2N3452 a IN3685
N No equivalent process 2N3453 " 2N4118
2N3454 L] 2N4119
2N3455 L] 2N3685
INDUSTRY TYPE REPLACEMENT NA:IigﬁAL 2N3456 . 2N4118
NUMBER CODE 2N3457 L] 2N4119
NUMBER : 2N3458 » 2N3458
2N2386 L 2N2608 2N3459 * 2N3459
2N2386A n 2N4381 2N3460 * 2N3460
2N2497 L] 2N5021 © 2N3574 L 2N3329
2N2498 L] 2N5021 2N3575 L] 2N3329
2N2499 L] 2N4381 2N3578 ° 2N2608
2N2500 ] 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 a 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 " 2N4340 2N3909A ° 2N3331
. 2N3085 ° 2N4340 2N3921 * 2N3921
2N3086 L 2N4340 2N3922 * 2N3922
2N3087 L 2N4340 2N3954 * 2N3954
2N3088 L 2N4339 2N3954A * 2N3954A
2N3088A a 2N4339 2N3955 * 2N3955
2N3089 L] 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

JFET Cross Reference Guide (continuea)

INDUSTRY TYPE
NUMBER

2N3967
2N3967A
. 2N3968
2N3968A
2N3969
2N3969A
2N3970
2N3971
2N3972
2N3993
2N3993A
2N3994
2N3994A
2N4082
2N4083
2N4084
2N4085
2N4091
2N4092
2N4093
2N4117
2N4117A
2N4118
2N4118A
2N4119
2N4119A
2N4139
2N4220
2N4220A
2N4221
2N4221A
2N4222
2N4222A
2N4223
2N4224
2N4302
2N4303
2N4304
2N4338
2N4339
2N4340
2N4341
2N4342
2N4343
2N4360
2N4381
2N4382
2N4391
2N4392
2N4393
2N4416
2N4416A
2N4417
2N4445
2N4446
2N4447
2N4448

NATIONAL
PART
NUMBER

2N3967
2N3967A
2N3968
2N3968A
2N3969
2N3969A
2N3970
2N3971
2N3972
2N3993
2N3993A
* 2N3994
* 2N3994A

REPLACEMENT
CODE

* ok ok kK kK kK Kk ok

*

* 2N4084
* 2N4085
2N4091
2N4092
2N4093
2N4117
2N4117A
2N4118
2N4118A
2N4119
2N4119A

*

* ok ok ok ok ok

*

*

m

2N4220
2N4220A
2N4221

- 2N4221A
2N4222
2N4222A
2N4223
2N4224
PN4302
PN4303
PN4304
2N4338
2N4339
2N4340
2N4341
PN4342

* * * @0 @ @ * * * x *x x * %O

*

(9]
e

PN4360
2N4381
2N5115
2N4391
2N4392
2N4393
2N4416
2N4416A

* *x *xH * @

*

*

2N5432
2N5433
2N5432
2N5433

XN

INDUSTRY TYPE
NUMBER

2N4856
2N4856A
2N4857
2N4857A
' 2N4858
2N4858A
2N4859
2N4859A
2N4860
2N4860A
2N4861
2N4861A
2N4867
2N4867A
2N4868
2N4868A
2N4869
2N4869A
2N4881
2N4882
'2N4883
2N4884
2N4885
2N4886
2N4977
2N4978
2N4979
2N5018
2N5019
2N5020
2N5021
2N5033
2N5045
2N5046
2N5047
2N5078
2N5103
2N5104
2N5105

. 2N5114
2N5115
2N5116
2N5163
2N5196

© 2N5197
2N5198
2N5199

- 2N5245
2N5246
2N5247
2N5248
2N5265
2N5266
2IN5267
2N5268
2N5269
2N5270

REPLACEMENT
CODE

* X Kk X ¥ *x * % *x * % %

*x r xmANZZZZZZ

* k %k k Kk k k x k k k *x x *.%k * * %X * @

NATIONAL
PART
NUMBER

2N4856
2N4856A
2N4857
2N4857A
2N4858
2N4858A
2N4859
2N4859A
2N4860
2N4860A
2N4861
2N4861A

2N5432
2N5433
2N5434
2N5018
2N5019
2N5020
2N5021
PN5033
2N5045

2N5046

2N5047
2N5078
_2N5103
2N5104
2N5105
2N5114
2N5115
2N5116
2N5163
2N5196
2N5197
2N5198
2N5199
2N5245
2N5246
2N5247
2N5248
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JFET Cross Reference Guide (continuea)

INDUSTRY TYPE
NUMBER

2NB277
2N5278
2N5368
2N5359
2N5360
2N5361
2N5362
2N5363
2N5364
2N5391
2N5392
2N5393
2N5394
2M5395
2N5396
2N5397
2N5398
2N5432
2N5433
2N5434
2N5452
2N5463
2N5454
2N5457
2N5458
2N5459
2N5460
2N5461
2N5462
2N5463
2N5464
2N5465
2N5471
2N5472
2N5473
2N5474
2N5475
2N5476
2N5484
2N5485
2N5486
2N5515
2N5516
2N5517
2N5518
2N5519
2N5520
2N5521
2N5522
2N5523
2N5524
2N5543
2N5544
2N5545
2N5546
2N5547
2N5549

REPLACEMENT
CODE

%(_?1*:*****22

9]
B

CF

.***ZZ**s**********Hlll!izzz.*x************{?\%

NATIONAL
PART
NUMBER

2N5358
2N5359
2N5360
2N5361
2N5362
2N5363
2N5364

2N5397
2N5398
2N5432
2N5433
2N5434
2N5452
2N5453
2N5454
2N5457
2N5458
2N5459
2N5460
2N5461
2N5462

2N5020
2N5020
2N5020
2N5020
2N5020
2N5020
2N5484
2N5485
2N5486
2N5515
2N5516
2N5517
2N5518
2N5519
2N5520
2N5521
2N5522
2N5523
2N5524

2N5545
2N5546
2N5547
2N5397

INDUSTRY TYPE

NUMBER

2N5555
2N5556
2N5557
2N5558
2N5561
2N5562
2N5563
2N5564
2N5565
2N5566
2N5638
2N5639
2N5640
2N5647
2N5648
2N5649
2N5653
2N5654
2N5668
2N5669
2N56670
2N5902
2N5903
2N5904
-2N5905
2N5906
2N5907
2N5908
2N5909
2N5911
2N5912
2N5949
2N5950
2N5951
2N5952
2N5953
2N6449
2N6450
2N6451
2N6452
2N6453
2N6454
2N6483
2N6484
2N6485
A5T6449
A5T6450
. AD3954
AD3954A
AD3955
AD3955A
AD3956
" AD3957
AD3958
AD5905
AD5906
AD5907

REPLACEMENT
CODE

* ok ¥ X

*

* ok

*

* x B 8 N

R EEEE T

* ok

*

o000
MmMmmEZ

* ¥

*

e e 06 e 0 0C 066 5 € =

NATIONAL
PART
NUMBER

2N5555
2N5556
2N5557
2N5558
2N5561
2N5562
IN5563
2N5564
2N5565
2N5566
2N5638
2N5639
2N5640
2N3686
2N3686
2N3685
2N5653
2N5654
2N5668
2N5669
2N5670
2N5902
2N5903
2N5904
2N5905
2N5906
2N5907
2N5908
2N5909
2N5911
2N5912
2N5949
2N5950
2N5951
2N5952
2N5953

2N6483
2N6484
2N6485

2N3954
2N3954A
2N3955
2N3955A
2N3956
2N3957
2N3958
2N5905
2N5906
2N5907
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JFET Cross Reference Guide (continues)

INDUSTRY TYPE
NUMBER

AD5908
AD5909
. AD830
AD831
AD832
ADS833
ADS833A
AD835
AD836
AD837
AD838
AD839
ADS840
ADS841
AD842
ADS845
AD846
BF244A
BF244B
BF244C
BF245A
BF245B
BF245C
BF246A
BF246B
BF246C
BF247A
BF247B
BF247C
BF256A
BF2568
BF256C
BF264A
BF264B
BF264C
BF264D
C413N
c681
C681A
c683
C683A
c685
CB85A
CM640
CM641
CM642
CM643
CM644
CM645
CM646
cMme47
CP640
CP643
CP650
CP651
CP652
CP653

REPLACEMENT
CODE

*® B @ B B E N T NS SRS ENROC

* k *x * % * % x x * * *x % * * %

*  *

NATIONAL

PART

NUMBER -

2N5908
2N5809
2N5906
2N5907
2N5908
2N5909
2N5909
NDF9407
NDF9408
NDF9408
NDF9409
NDF9410
2N5520
2N5521
2N5523
2N5911
2N5912
BE244A
BF244B
BF244C
BF245A
BF2458
BF245C
BF246A
BF246B
BF246C
BF247A
BF2478
BF247C
BF256A
BF256B
BF256C
BF264A
BF264B
BF264C
BF264D
2N4859
2N4338
2N4338
2N4339
2N4339
2N4220
2N4220
2N4391
2N4391
2N4392
2N4391
2N4393
2N4392
2N4392

U322
2N4391
U322
U320
U322
U320

INDUSTRY TYPE
NUMBER

E100
E101
E102
E103
E105
E106
E107
E108
E109
E110
E111
E112
E113
E114
E174.
E175
E176
E177
E201
€202
£203
E210
E211
E212
E230
E231
E232
E270
E271
E300
E304
E305
E308
E309
E310
E311
E312
E400
E401
E402
E410
E411
E412
E420
E421 ,
FEO654A
FEO654B
FE3819
FE5245
FE5246
FE5247
FE5457
FE5458
FE5459
FE5484
FE5485
FE5486

REPLACEMENT
CODE

® 6 6 0 ¢ © ¢ 6 6 B B R O O &6 6 & @06 & 0 0 0 06 ® @ 6 06 0 =290 00

NATIONAL
PART
NUMBER

J202
J201
J202
J203

J108
3109 -
J110
nn
312
13
J1a
Nn74
4175
176
3177
J201
202
J203
4210
J2n
1212
PN3685
PN3684
PN368
3270
J271
4300
J304
J305
J308
J309
J310
J309
310

U267
U257
PN4416
PN4303
2N3819
2N5245
2N5246
2N5247
2N5457
2N5458
2N5459
2N5484-
2N5485
2N5486
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INDUSTRY TYPE
NUMBER

FM1100A
FM1101A
FM1102A
FM1103A
FM1104A
FM105A
FM1106A
FM1107A
FM1108A
FM1109A
FM1110A
FMT111A
FM3954
FM3954A
FM3955
FM3955A
FM3956
FM3957
FM3958
FTO0654A
FT0654B
FT0654C
FT3820
IMF3954
IMF3954A
IMF3955
IMF3955A
IMF3956
IMF3957
IMF3958
1T100
1T101
1T108
1T109
ITE3066
ITE3067
ITE3068
ITE4117
ITE4118
ITE4119
ITE4338
ITE4339
ITE4340
ITE4341
ITE4391
ITE4392
ITE4393
ITE4416
ITE4867
ITE4868
ITE4869
J108
J109
J110

J11

J112
J113

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
J108
J109

* J110

* J111

* J112

* J113

REPLACEMENT
CODE

* 0 ® @ © © ¢ 0O R E R © 0 H N © 06 0 ¢© ¢ ¢ 0 © EF EOC OO0 O ¢ 0 R NI N EERENENGSQBS

* 8 @ ® © O

*

INDUSTRY TYPE
NUMBER

J114
J174
J175
J176
J177
J201
J202
J203
J270
J271
J300°
J304
J305
Jao1
J402
J403
J4ao4
J405
Jao6
Ja10
Ja11
Ja12
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

NATIONAL
PART
NUMBER

J114
J174
J175
J176
J177
J201
J202
J203
J270
J271
J300
J304
J305
Jao1
J402
Jao3
Jaoa
J4a0s
Jaoe
Ja10
Ja11
Ja12
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
NUMBER

MFE2004
MFE2005
MFE2006
MFE2007
MFE2008
MFE2009
MFE2010
MFE2011
MFE2012
MFE2093
MFE2094
MFE2095
MFE2133
MFE4007
MFE4008
MFE4009
MFE4010
MFE4011
MFE4012
MPF102
MPF103
MPF104
MPF105
MPF106
MPF107
MPF108
MPF109
MPF111
MPF112
MPF161
MPF256
MPF820
MPF970
MPF971
MPF4391
MPF4392
MPF4393
NDFg401
NDF9402
NDF92403
NDF9404
NDF9405
NDF9406
NDF9407
NDF9408
NDF9409
NDF9410
NF500
NF501
NF506
NF510
NF520
NF521
NF522
NF523
NF530
NF531

REPLACEMENT
CODE

¥ *x x *x N @ B R B RN A E NSNS 38 B a0

* ok ok kK

* k *k *x x % ¥ x x O O M © @ *

E I

*

NATIONAL
PART
NUMBER

2N4393
2N4392

. 2N4391
2N4857
2N4391
2N4856
2N4856
2N5433
2N5433
2N3687
2N3686
2N3685
2N4392
2N2608
2N2608
2N3329
2N3330
2N3330
2N3331
MPF102
MPF103
MPF104
MPF 105
MPF106
MPF107
MPF108
MPF109
MPF111
MPF112
2N5461
Ja2n
J309
P1086E
P1087E
PN4391
PN4392
PN4393
NDFQ401
NDF9402
NDF9403
NDF9404
NDF9405
NDF8406
NDF9407
NDF9408
NDF9409
NDF9410
2N4224
2N4224
2N3823
2N4092

- 2N4224
2N4220
2N4224
2N4220
2N3822
2N3821

INDUSTRY TYPE
NUMBER

NF532

-NF533

" NF580
NF581
NF582
NF583
NF584
NF585
NF4302
NF4303
NF4304
NF4445
NF4446
NF4447
NF4448
NF5101
NF5102
NF5103
NF5163
NF5457
NF5458
NF5459
NF5485
NF5486
NF5555
NF5638
NF5639
‘NF5640
NF5653
NF5654
NPD5564
NPD5565
NPD5566
NPD8301
NPD8302
NPD8303
NPD9801
NPDg802
NPD9803
P1069E
P1086E
P1087E
P1117E
P1118E
P1119E
PF510
PF511
PF5101
PF5102
PF5103
PN3684
PN3685
PN3686
PN3687
PN4091
PN4092
PN4093

REPLACEMENT
CODE

¥ ¥ * 9 0 0 @ @ © 6 0 06 0 0 © O O O

¥ x 0 © & 6 06 8 0 0 O OO

E I I 2

OO0 ..
QY+

I}
.'ﬂ

* x ok k k kx *x @

* ¥

NATIONAL
PART
NUMBER

2N3822
2N3821
2N5432
2N5432
2N5434
2N5434
2N5432
2N5433
PN4302
PN4303
PN4304
2N5432
2N5433
2N5432
2N5433
NF5101
NF5102
NF5103
2N5163
2N5457
2N5458
2NB459
2N5485
2N5486
2N5555
2N5638
2N5639
2N5640
2N5653
2N5654
NPD5564
NPD5565
NPD5566
NPD8301
NPD8302
NPD8303
NPD801
NPD9802
NPD9803

P1086E
P1087E

PN4392
PN4392
PF5101
'PF5102
PF5103
PN3684
PN3685
PN3686
PN3687
PN4091
PN4092
PN4093
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JFET Cross Reference Guide (continueq)

INDUSTRY TYPE REPLACEMENT

NUMBER CODE
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 °
SU2410 "
SU2411 u
SU2412 a
TD5452 .
TD5453 u
TD5454 ]
TD5902 "
TD5902A ]
TD5903 ]
TD5903A ]
TD5904 "
TD5904A n
TD5905 u
TD5905A n
TD5906 "

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

INDUSTRY TYPE

NUMBER

TD5906A
TD5907
TD5907A
TD5908
TD5908A
TD5909
TD5909A
TD5911
TD5911A
TD5912
TD5912A
TIS25
TIS26
TIS27
TIS34
TIS41
TIS42
TIS58
TIS59
TIS68
TIS69
TIS70
TIS73
TIS74
TIS75
TIS78
TIS79
TIS88A
U110
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

*H@ B € 2 Z2ZZ 1 B 3 B B B EEABN

*2Z2 22 *

*

0 © © 6§ © © © 0 © 60606 00 0 N EKOHRGO®Z=Z= *

* kK

*

*2 & & 0 0

NATIONAL
PART
NUMBER

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

2N5486
2N4859
PN4392
T1S58
T1S59

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

JFET Cross Reference Guide (continuea

INDUSTRY TYPE  REPLACEMENT NAPT A'\OR':A"
NUMBER CODE NUMBER
U248A * 2N5906
U249 * 2N5903
U249A . 2N5907
U250 * 2N5904
U250A * 2N5908
U251 * 2N5905
U251A * 2N5909
U252 * 2N5911
U253 * 2N5912
U254 * 2N4859
U255 * 2N4860
U256 o 2N4861
U257 . U257
U266 N
U280 o 2N3954
U281 . 2N3954
U282 . 2IN3955
U283 . 2N3955
U284 . 2N3956
U285 o 2N3957
U290 N
U291 N :
U300 . U304
U301 * U301
U304 ° 2N5114
U305 . INE116
U306 ° 2N5117
U308 * U308
U309 * U309
U310 * U310
U311 . U311
U312 * U312
U320 * U320
U321 * U321
U322 * U322
U328 N
U329 N
U330 N
U331 N
U350 * U350

" U401 * U401
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

INDUSTRY TYPE
NUMBER

- U1897E
U1898E
U1899E
U1994E
U2047
uc155
UC200
ucC201
uc210
uc220
uc241
uC250
uc2s1
uUcC400
uc401
uc410
uc420
ucs88
uc703
uC705
uc707
uc714
uc734
UC734E
uc755
UC756
ucsos
ucso7
ucs14
ucss1
ucss4
ucsss
uCc2139
uc2147
uc2148
,UC2149
VCR2N
VCR3P
VCR4N
VCR5P
VCR7N

REPLACEMENT
CODE

NATIONAL
PART
NUMBER

U1897E
U189BE
U1899E
PN4416
PN4416
2N4416
2N4393
2N4416
2N3822
2N4220
2N3822
2N4391
2N4392
2N2609
2N5019
2N2609°
2N3329
2N4416
2N3822
2N3824
2N4391
2N4416
2N4416
PN4416
2N4391
2N4224
2N3331
2N4861
2N3331
2N2608

2N4092
2N5115
2N4341
2N3331
2N4119
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RF Selector Guide

BIPOLARS

JFET'S

42

43

44

45

46

47

49

50

90

92

Preamplifiers

> 500 MHz

> 500 MHz with AGC
200-500 MHz

200-500 MHz with AGC
50—250 MHz

50—250 MHz with AGC
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 o ®

20—120 MHz °

IF Amps »

<75 MHz ° L) ® ) ° °
< 15 MHz ® ° ® °

< 75 MHz with AGC
< 15 MHz with AGC
< 75 MHz Last Stage
- < 15 MHz Last Stage

Special Uses

200—-500 MHz < 1.0 mA Bias
50—250 MHz < 1.0 mA Bias
200—-500 MHz 5—15 mA Linear |F
50—-250 MHz 5—15 mA Linear IF
< 120 MHz/20 mA Wideband RF
VHF Freq. Generator and/or
Multiplier to 75 mW Levels

41
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Transistors NPN GPA Devices

100 mA
80 mA
40 mA
30 mA
CONTINUOUS
OPERATION 20mA
TYPICAL
- COLLECTOR 5 A
CURRENT
10 mA
8 mA
6 mA
2mA

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

P37 GPA-AUDIO
200MHz
NSDUO1 DW
e
P09 AUDIO GPA P14 GPA NED oS o e
. 400 MHz 200 MHz -
PN9013P MPS6560 P P12 GPA
BFY 50 MC 130 MHz
130z P15 HIGH VOLTAGE
P13 GPA/SW P20 GPA/SW oN3700 MG VIDEO 170 MHz P48 HIGH VOLTAGE
350 MH2 350 MHz BF257/8/9 MC -VIDEO DRIVER
2N4400 P 2N2219A/22A MC P08 GPA-HIGH VOLTAGE 80 MHz
P19 GPA/SW DRIVER 200 MHz : SE7056 MC
350 MHz 2N3501 MC SP7056 DW _
2N4401 P P48 HIGH VOLTAGE
VIDEO DRIVER
o 70 MHz
1 P39 GPA-HIGH SE7057 MC
P27 RF-GPA | ngBLA(;% ‘ll)vRIVER
500 MHz 3 0
2N915 MC :5‘8 ,Gﬁz": |
MPSA20 P pEsoos P
P49 RF-GPA I
600 MHz .
MPSH20 |
P43 RF-AMP P47 RF-IF P23 GPA/S P16 GPA-HIGH
900 MHz 1000 MHz 500 MHz | VOLATAGE 220 MHz
2N918 MC PE30308 P 2N3903/4 P 2N5551 P
MP53563 P MPSH24 P — :
2NS5770 P P42 RF-VHF/UHF | Po4 LOW
P44 RF-AGC 1000 MHz LEVEL/LOW
550 MHz  2N5179 MC NOISE AMP
Bemye woror R
2N2925 P 7 LOW
P41 RF-AGC P45 RF-AGC I BC107 MC  LEVEL/LOW NOISE
700 MHz 500 MHz AMP 140 MHz
BF180/BF200 S MO 2N5088 P
MPSH08 MPSH32 P l 2N930 MC
15V20V25vV30V35V40V4a5YV 100V 120V 220V 300 V

60V 8ov

COLLECTOR BREAKDOWN VOLTAGE
BVcEo - -




|27

15mA

10 mA

CONTINUOUS S MA
OPERATION
TYPICAL
COLLECTOR
CURRENT 6 mA

2mA

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

P43 RF-AMP
900 MHz
2N918 MC
MP53563 P
2N5770 P

P44 RF-AGC
550 MHz
SE5020 MC
MPS6560 P

P41 RF-AGC
700 MHz
BF180/BF200
MPSH08

P27 RF-GPA

500 MHz

2N915 MC

MPSA20 P P46 RF-IF
450 MHz
PE5025 P

P49 RF-GPA

600 MHz

MPSH20
P23 GPA/S

P47 RF-IF

1000 MHz 500 MHz

PE3030s P  2N3903/4 P
MPSH24 P

P42 RF-VHF/UHF
1000 MHz
2N5179 MC
MPSH10 P

P45 RF-AGC
500 MHz
SE5055 MC
MPSH32 P

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

COLLECTOR BREAKDOWN VOLTAGE

BVYcEo

-

60 V

sa91A9q 44 NdN Sloisisuel]
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Transistors PNP GPA Devices

100 mA
80 mA
40 mA
30 mA
CONTINUOUS
OPERATION 20 mA
TYPICAL
COLLECTOR
CURRENT 15 mA
. 10 mA
8 mA
6 mA
2 mA

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
2N2905/7A MC

P69 GPA/SW
450 MHz
2N3905/6 P
P66 GPA/SW
600 MHz
2N3905/6 P

P71 LOW
LEVEL/LOW

P78 GPA-AUDIO
DRIVER 200 MHz
NSDUS6 DW

P67 GPA/SW
200 MHz
2N4033

NOISE AMP 500 MHz .

BC177
BC251

P62 LOW
LEVEL/LOW
NOISE AMP 120 MHz
2N5086 P

P79 GPA-HIGH
VOLTAGE DRIVER
NSDU57 DW

P74 GPA-HIGH

VOLTAGE 200 MHz

2N5401 P73 GPA HIGH
VOLTAGE 225 MHz
2N3634 MC

-25V -35V-40V

—60V —-80V

-120V -140 V

COLLECTOR BREAKDOWN VOLTAGE

P

BVcEo

-
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1500 mA

1000 mA

MAXIMUM
SURVIVABLE
COLLECTOR
CURRENT

SATURATED 500 mA
MODE

750 mA

300 mA

200 mA

150 mA

P70 HSS 40 V
PNP 2N3467 MC

P22 HSS 15 V

P25 HSS 30 V
NPN 2N3724/5 MC
2N4014 MC

NPN 2N3013 MC

MPS3646 P

P64 12V |
PNP 2N2894A MC
PE4313 P

P21 HSS 15V
NPN 2N2369A MC
MPS2369 P

P65 HSS 12V
PNP 2N4208 MC
MPS3640 P

P69 GPA/SW
PNP 40 V
2N3257A MC
P23 GPA/SW
NPN 40 V
2N3903/4 P
NS3904 MC

P12 GPA/SW
NPN 80 V
2N6019 MC
PE3568 P
P67 GPA/SW
P1 PNP 60 V
3 GPAISW 24033 MC
NPN 35 V
oNasoo P MPS4356 P

P19 GPA/SW
NPN 40 V
2N4401 P

P20 GPA/SW
NPN 40 V
2N2219A/22A MC
P63 GPA/SW
PNP 40V
2N4402/3 P
2N2905/7A MC

P66 GPA/SW
PNP 40 V
2N3905/6 P
NS3906 MC

20ns 25ns 30ns

GPA/SW — General Purpose Amphﬁer/Sw:tch

HSS — High Speed Switch
P — Plastic (TO-92)
MC ~ Metal Can

40 ns

60 ns 200 ns

MAXIMUM ToFg -
SEE DATA BOOK FOR CIRCUIT CONDITIONS

300 ns 500 ns

Buiyoyumsg paadg ybiH 10} si0jsisuelj
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Power Transistor Selector Guide

HIGH VOLTAGE AND GENERAL PURPOSE DARLINGTON SWITCH MODE
L ) Planar Epi Base Mesa Planar Mesa Triple Epi Mesa
L}
a00 p I P i 400
b, | l R [ |
300 Y | i Lo i _
| | . ! P8A | P8B
| i I I P.8C
200 { P48 | | [
— 1 — [ —
P-36 ! Lo
> 140 l 120 } I I
£ — 1 I— 7 / —
(=]
S 10 Z 100 | 70
é, P-39/ | P-2C/ | P-2E/ | P-4A/ | P4B/ |P-4C/ | P-4G/ ' p-2J/ | P-4aK/ :
n P-79 |P3C |P3E |PBA |[P5B |P5C | P-5G 80 ! P-3J | P5K
) 80 l
> —A : v —
@ P38/ | P-2A :
60 P-78 60
P-37/ ‘
40 P-77 40
— — P05 —
lc — [0.1A [08A | 2A 3A 5A 7A | 10A | 15A | 20A le —=~ | 1.5A 6A 7A [Py—— 10A | 15A
| | | | | [ | I | {
| | | i i | | | i
Packa |
> R e e e A +——— l
7092 | 0.6W 0.6W ! | 0.6W ' 1
—=T {———T —————— | |
T0-92+ { 12w |1.2w |1.2w 1.2W
— et ————— { : i
TO-202 | 10W | 15W | 10W | 15W | 15W | | 10W
.___.4-...._._.+_____1.__.._ |
T0-126 25W | 20w | 30w | 40w 1;_ 40w { .
T0-220 _:_ 4w | 50W | 60w | 70W | 75W 50W | 60w 60W !
T0-3 1 TL I ! 115W | 150w | 175w | 200w 120W 125W | 175w

Quote on Request




Ly

PART PART PART PART PART PART PART PART
NUMBER PACKAGE NUMBER PACKAGE NUMBER PACKAGE NUMBER PACKAGE NUMBER PACKAGE NUMBER PACKAGE NUMBER PACKAGE NUMBER PACKAGE
2N3055 T03 2N5880 T03 92PE487 92+ D41D10 T0-202 D45H2 T0-220 NSDU10 T0-202 NSP587 T70-220 TIP30 T0-220
2N3713 T0-3 2N5881 T03 92PEA4B8 92+ D41D11 T0-202 D45H4 T0-220 NSDU45 T0-202 NSP588 T0-220 TIP30A T0-220
2N3714 703 2N5882 T03 92PE489 92+ D41D13 TO-202 D45H5 TO-220 NSDU45A T0-202 NSP589 T0-220 TIP30B T0-220
2N3715 TO-3 2N6034 T0-126 92PUO1 92+ D41D14 _ TO-202 D45H7 T0-220 NSDUS1 T0-202 NSP590 T0-220 TIP30C T0-220
2N3716 T03 2N6035 TO-126 92PUO1A 92+ D41E1 'T0-202 D45H8 T0-220 NSDUS1A T0-202 NSP591 T0-220 TIP31 T0-220
2N3789 TO-3 2NG036 TO-126 92PU05 92+ D41E5 T0-202 DA45H10 T0-220 NSDUS52 T0-202 NSP592 T0-220 TIP31A T0-220
2N3791 T0-3 2N6037 T0-126 92PU06 92+ DA1E7 T0-202 D45H11 T0-220 NSDU55 T0-202 NSP595 T0-220 TIP31B T0-220
2N3792 T03 2N6038 T0-126 92PU07 92+ D42C1 T0-202 MJE170 TO-126 NSDUS6 TO-202 NSP596 T0-220 TIP31C T0-220
2N4901 T0-3 2N6039 | TO-126 92PU10 92+ D42C2 TO-202 MJE171 TO-126 NSDU57 T0-202 NSP597 T0-220 TIP32 TO-220
2N4902 T0-3 2N6053 T0-3 92PU45 92+ D42C3 T0-202 MJE172 T0-126 NSD36 T0-202 NSP598 T0-220 TIP32A T0-220
2N4903 T0-3 2N6054 TO3 92PU45A 92+ D42C4 T0-202 MJE180 T0-126 NSD36A T0-202 NSP599 T0-220 TIP328 T0-220
2N4904 TO3 2N6055 T03 92PUS1 92+ D42C5 T0-202 MJE181 T0-126 NSD368 T0-202 NSP600 T0-220 TIP32C T0-220
2N4905 TO03 2N6056 703 92PUS1A 92+ D42C6 T0-202 MJE182 T0-126 NSD36C T0-202 NSP601 TO-220 TIP41 TO-220
2N4906 TO-3 2N6099 TO-220 92PUS5 92+ Daz2c7 T0-202 MJE340 TO-126 NSD102 T0-202 NSP602 T0-220 TIP41A TO-220
2N4907 T03 2N6101 T0-220 92PU56 92+ D42C8 T0-202 MJE341 T0-126 NSD103 T0-202 NSP695 T70-220 TIP418 T0-220
2N4908 T0-3 2N6107 T0-220 92PU57 92+ D42C9 TO-202 MJE344 TO-126 NSD104 T0-202 NSPE95A T0-220 TIP41C T0-220
2N4909 T0-3 2N6109 T0-220 92PU391 92+ D42C10 T0-202 MJE370 T0-126 NSD105 T0-202 NSP696 T0-220 TIP42 T0-220
2N4913 T03 2N6111 T0-220 92PU392 92+ D42C11 T0-202 MJE371 T0-126 NSD106 T0-202 NSPBIBA TO-220 TIP42A T0-220
2N4914 TO3 " 2N6121 T0-220 92PU393 92+ D42C12 T0-202 MJE520 T0-126 NSD123 T0-202 NSP697 T0-220 TiP428 T0-220
2N4915 TO-3 2N6122 T0-220 BD344 TO-126 - D43c1 TO-202 MJES21 T0-126 NSD127 T0-202 NSP6I7A T0-220 TIP42C T0-220
2N4918 T0-126 2N6123 T0-220 BD345 TO-126 D43C2 T0-202 MJE700 T0-126 NSD128 70-202 NSP698 TO-220 TiPB1 T0-220
2N4919 T0-126 2N6124 T0-220 BD346 _T0-220 D43C3 T0-202 MJE701 T0-126 NSD129 T0-202 NSP698A TO-220 TIP61A T0-220
2N4920 TO-126 2N6125 T0-220 BD347 TO-220 D43C4 T0-202 MJE702 TO-126 NSD131 T0-202 NSP699 TO-220 TIPE1B T0-220
2N4921 T0-126 2N6126 T0-220 BD348 TO-126 D43C5 T0-202 MJE703 T0-126 NSD132 T0-202 NSPBI9A T0-220 TIP6IC T0-220
2N4922 T0-126 2N6129 T0-220 BD349 TO-126 D43C6 T0-202 MJE710 T0-126 NSD133 T0-202 NSP2010 T0-220 TIP62 T0-220
2N4923 T0-126 2N6130 T0-220 BD350 T03 D43C7 T0-202 MJE711 T0-126 NSD134 T0-202 NSP2011 T0-220 TIP62A TO-220
2N5067 TO3 2N6131 T0-220 BD351 TO-3 D43C8 T0-202 MJE712 TO-126 NSD135 T0-202 NSP2020 T0-220 TIP62B T0-220
2N5068 T0-3 2N6132 T0-220 D40C1 T0-202 D43C9 T0-202 MJE720 TO-126 NSD151 T0-202 NSP2021 T0-220 TIP62C T0-220
2N5069 T0-3 2N6133 T0-220 - D40C2 T0-202 D43C10 T0-202 MJE721 T0-126 NSD152 T0-202 NSP2090 T0-220 TIP110 T0-220
2N5190 T0-126 2N6134 T0O-220 D40C3 T0-202 D43c11 T0-202 MJE722 70-126 NSD153 T0-202 NSP2091 T0-220 TIP111 T0-220
2N5191 TO-126 2N6226 TO3 D40C4 T0-202 D43C12 T0-202 MJEBO0O TO-126 NSD154 T0-202 NSP2092 T0-220 TIP112 T0-220
2N5192 TO-126 2N6227 TO3 D40C5 T0-202 D44cC1 T0-220 Mueso1 T0-126 NSD202 T0-202 NSP2093 T0-220 TIP115 T0-220
2N5193 TO-126 2N6228 T03 D40C7 T0-202 D44C2 TO-220 MJEBO2 T0-126 NSD203 T0-202 NSP2100 T0-220 TIP116 T0-220
2N5194 TO-126 2N6229 T03 D40C8 T0-202 D44C3 T0-220 MJEBO3 T0-126 NSD204 T0-202 NSP2101 T0-220 TIP117 T0-220
2N5195 T0-126 2N6230 T0-3 D40D1 T0-202 D44C4 T0-220 MJE3439 T0-126 NSD205 T0-202 NSP2102 T0-220 TIP120 T0-220
2N5293 T0-220 2N6231 TO3 .D40D2 TO-202 D44C5 T0-220 MJE3440 T0-126 NSD206 T0-202 NSP2103 T0-220 TIP121 T0-220
2N5294 T0-220 2N6288 T0-220 D40D3 TO-202 D44C6 T0-220 MJ900 703 NSD457 T0-202 NSP2370 T0-220 TIP122 T0-220
2N5295 T0-220 2N6290 T0-220 D40D4 T0-202 D44c? T0-220 MJ901 T0-3 NSD458 T0-202 NSP2480 T0-220 TIP125 T0-220
2N5296 TO-220 2N6292 TO-220 D40D5 T0-202 DA44C8 T0O-220 MJ1000 TO-3 NSD459 T0-202 NSP2481 TO-220 TIP126 TO-220
2N5297 T0-220 2N6386 T0-220 D40D7 TO-202 D44C9 T0-220 MJ1001 703 NSE457 T0-202 NSP2482 T0-220 TIP127 T0-220
2N5298 T0-220 2N6486 T0-220 D40D8 T0-202 D44C10 T0-220 MJ2801 T0-3 NSE458 T0-202 NSP2483 T0-220 TIP130 T0-220
2N5490 T0-220 2N6487 T0-220 DA40D10 T0-202 D44C11 T0-220 MJ2840 T0-3 NSE459 70-202 NSP2490 T0-220 TiP131 T0-220
2N5492 T0-220 2N6488 T0-220 D40D11 T0-202 D44C12 T0-220 MJ2841 T03 NSP41 T0-220 NSP2491 T0-220 . TIP132 T0-220
2N5494 T0-220 2N6489 . T0-220 D40D13 T0-202 DA44H1 T0-220 MJ2901 T03 NSP41A T0-220 NSP2520 T0-220 TIP135 T0-220
2N5496 T0-220 2N6490 T0-220 D40D14 T0-202, D44H2 T0-220 MJ2940 T03 NSP418 T0-220 NSP2955 T0-220 TIP136 T0-220
2N5632 703 2N6491 T0-220 D40E1 T0-202 DA44H4 TO-220 MJ2941 TO3 NSP41C T0-220 NSP3055 T0-220 TIP137 T0-220
2N5633 TO3 2N6548 T0-202 D40ES TO-202 D44H5 T0-220 MJ2955 T0-3 NSP42 T0-220 NSP5974 T0-220 TN2102 92+
2N5634 T0-3 2N6549 T0-202 DAOE7 T0-202 D44H? T0-220 NCBJ14 T0-126 NSP42A T0-220 NSP5975 T0-220 TN2218A 92+
2N5655 T0-126 2N6551 T0-202 DA4ON1 T0-202 D44H8 T0-220 NCBJ35 T0-126 NSP42B T70-220 NSP5976 T0-220 TN2219 92+
2N5656 T0-126 2N6552 T0-202 DA4ON2 T0-202 D44H10 T0-220 NCBS14 TO-39 NSP42C T0-220 NSP5977 T0-220 TN2219A 92+
2N5657 TO-126 2N6553 T0-202 = | DA4ON3 T0-202 Ha4H11 T0-220 NCBS35 TO-39 NSP105 T0-220 NSP5978 T0-220 TN2904A 92+
2N5758 T03 2N6554 T0-202 D4ON4 T0-202 D45C1 T0-220 NCBT13 TO-92 NSP205 T0-220 NSP5979 T0-220 TN2905 92+
2N5759 T0-3 2N6555 T0-202 DA4ON5 T0-202 D45C2 T0-220 NCBV14 T0-202 NSP575 T0-220 SE9300 T0-220 TN2905A 92+
2N5760 T03 2N6556 T0-202 D40P1 T0-202 D45C3 TO-220 NCBV35 T0-202 NSP576 T0-220 SEQ301 T0-220 TN3019 92+
2N5872 T0-3 2N6569 T0-3 D40P3 T0-202 DasCa T0-220 NCBW35 T0-220 NSP577 T0-220 SE9302 T0-220 TN3020 92+
2N5873 TO-3 2N6594 70-3 D40P5 T0-202 D45C5 T0-220 NCBX14 92+ NSP578 T0-220 SE9400 T0-220 TN3053 92+
2N5874 TO-3 92PE37A- 92+ D41D1 T0-202 D45C6 T0-220 NSDUO01 T0-202 NSP579 T0-220 SE9401 T0-220 TN4033 92+
2N5875 TO-3 92PE37B 92+ D41D2 T0-202 D45C7 T0-220 NSDUOD1A T0-202 NSP580 T0-220 SE9402 T0-220 TN4036 92+
2N5876 T0-3 92PE37C 92+ D41D4 T0-202 D45C8 T0-220 NSDU02 T0-202 NSP581 T0-220 TIP29 T0-220 TN4037 92+
2N5877 TO-3 92PE7TA 92+ - | D41Ds T0-202 D45CY T0-220 NSDUO05 T0-202 NSP582 T0-220 TIP29A TO-220
2N5878 T0-3 92PE778 92+ D41D7 T0-202 D45C10 T0-220 NSDU06 T70-202 NSP585 T0-220 TiP298 T0-220
2N5879 T0-3 92PE77C 92+ D41D8 T0-202 D45H1 T0-220 NSDU07 T0-202 NSP586 T0-220 TiP29C T0-220
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92+ Power Transistor Reference Guide

PART NUMBER VCEO ic hEE @ MAX VEE(SAT) Pp T PROCESS
NPN PNP (V) (A) MIN MAX ic (mA) Vce (V) V) @ Ictma) | w) (MHz) (NPN/PNP)
TN2219 ‘ 30 05 100 | 300 150 10 0.4 150 1.2 250 19
30 500 10
TN3724 30 1 60 150 100 1 0.2 100 1.2 300 25
, 40 300 1 0.32 300
92PUO1 92PU51 30 2 60 100 1 05 1000 1.2 50 37/77
55 1000 1
TN2218A 40 0.5 40 120 150 10 03 150 1.2 250 19
. 25 ‘ 500 10
TN2219A TN2905 40 05 100 300 150 10 0.3/0.4 150 1.2 300 19/63
40 500 10
TN3053 TN4037 40 1 50 250 150 10 14 150 1.2 100 12/63
92PUO1A 92PU51A 20 2 60 100 1 05 - 1000 1.2 50 37/77
’ 55 11000 1.
92PU45 40 2 25k 200 5 1 200 1.2 100 05
ak 1000 5 1.5 1000
92PE37A 92PET7A 45 2 40 500 2 0.5 500 1.2 50 38/78
TN3725 50 1 60 150 100 1 0.4 300 12 300 25
40 300
92PU45A 50 2 25k 200 5 1 200 1.2 100 05
aK 1000 5 1.5 1000
TN2904A 60 05 40 120 150 10 0.4 150 1.2 200 63
40 500 10
TN2905A 60 0.5 100 300 150 10 04 150 12 200 63
50 500 10
92PE37B 92PE778 60 2 40 500 2 05 500 1.2 50 38/78
92PU05 92PU55 60 2 20 500 1 0.35 250 1.2 50° 39/79
TN2102 TN4036 65 1 40 120 150 10 0.5/0.65 150 1.2 60 12/67
25 500 10 _ :
TN3019 80 1 100 300 150 10 0.2 150 1.2 100 12
TN3020 80 1 40 120 150 10 0.2 150 1.2 100 12
TN4033 80 1 100 |~ 300 100 5 0.15 150 12 150 67
92PE37C 92PE77C 80 2 40 500 2 05 500 1.2 50 38/78
92PU06 92PU56 80 2 20 500 1 0.35 250 1.2 50 39/79.
92PU07 92PU57 100 2 20 500 1 0.35 - 250 1.2 50 39/79
92PE48T 160 0.1 30 30 10 1 30 1.2 50 48
92PU391 200 0.1 40 10 10 2 20 1.2 50 48
92PE488 250 0.1 30 30 10 1 30 1.2 50 - 48
92PU392 250 0.1 40 10 10 2 20 1.2 50 48
92PE489 300 0.1 30 30 10 1 30 1.2 50 43
92PU393 300 0.1 40 10 10 2 20 1.2 50 48
92PU10 0.1 30 10 0.75 30 12 50 48

300

40
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PART NUMBER \ v hfrE @ MAX » ; P PART NUMBER hgg @ MAX
c | Vceo ic | Voe | Veesat D T ROCESS Ic |Veeo | v v Pl fr PROCESS
NPN PNP | (A) (V)| min|max]| & ] (V)@slc (:’x) W) | (MHz) | (NPN/PNP) | e PNP (ANl (V)| mIN| max | (2 (\C,F (v(i‘E@(?é&) (W) | (MHz) | (NPN/PNP)
ONSD457: | S Lioa) <160 | 25 10 11 003 [1.76| 80 | 48 ~ |D40D14 |D41D14 |1 75 | 120| 360 [0.1 | 2 |1 05 |13 38/78
| NSE457 | 1| 160 | 10 |1 0.03 [1.75| 50 | 48 2N6552 | 2N6555 |1 80 | 80 | 250 |0.05] 1 | 05| 025 75 39/79
NSD4sg | T il 2507 "30° 11 1 003 J1.75) 50 | 48 NSD104 |NSD204 |1 80 | 50 | 150 fo.1 | 5 ) 0.2| 0.1 |1.78| 60 39/79
NSE458 250 10 |1-| 0.03 48 NSD105 |NSD205 |1 80 | 120 360 0.1 | 5 | 0.2] 0.1 [1.75| 60 39/79
TpaoNT T 250 10 1.3 | 50 | 48 | NSD106 |NSD206 |1 100| 50 | 150 j0.1 | 5 | 0.2} 0.1 |1.75( 60 39/79
D4ON2 | . | 01] 280 | 100 1. haf so 48 2N6553 | 2N6556 |1 100| 80| 250 |0.05| 1 | 05| 0.25 75 39/79
NSD131 250 10 {1 0.02 [1.75 48 NSD36 1 150} 30 | 300 0.1 | 10f 05| 01 |1.75] 10 36
NSD132 250 10 |1 0.02 [1.75 48 NSD36A 1 200 30 | 300 fo.1 | 10| 05] 01 |175] 10 36
D40N3 300 | 10 13 | 50 | 48 . | NSD36B 1 2504 30 | 300 {0.1 | 10{ 05| 0.1 {175 10 36
DaON4 - 300 1wl . 1380 | 48 NSD36C 1 300f 30 | 300 |01 | 10{ 05| 01 |1.75] 10 36
NSD133 300 10 0.02 |1.76| 50 48 NSDUO1T | NSDUST . |2 30 | 60 | 01| 1 | 05 1 175 50 37777
~ NSD134 10 | 0.02 |1.75| 50 48 NSD151 2 30 | 10k| 250kj0.1 [ 5 | 15| 01 |1.75] 100 05
NSD459 ' 003 (1,75 50 | 48 | NSD153 {2 | 30 | sk 01{ 5 | 15 01 | 175 100 05
NSE459 0.03 {1.75| 50 48 D40E1 D41ET |2 20 | s0 01 2 |1 1 13 38/78
“NSDU1Q S 002 {1751 60 | 48 . | NSDUOTA|NSDU5S1A|2 40 | 60 { o1 | 1 |05 1 175 50 37177
D40N5 1.3 | 50 48 NSDUO02 |NSDU52 |2 40 | 50 | 300 |0.15| 10| 04| 015|175 50 | 37/77
NSD135 0.02 1.75| 50 48 2N6548 42| 40 | sk 02 5 | 15| 1 175 100| 05
“DadC1 3 08 | 2Nes549 2 | 40 | 25k 02| 5 | 15| 1 1.75| 100| 05
. Daog2. 1.3, ' 05 | NSDU45 2| 40 | 25k| 150k{0.2 | & | 1 02 {175} 100 05
1.3 05 NSD152 2 40 | 10k| 250k|0.1 | 5 | 1.5) 1 1.75] 100 05
113 05 NSD154 | 2| 40 | sk 01| 5 | 15) 1 1.75] 100 05
13 05 NSDU45A| - 2 50 | 25k 150k{0.2 | 5 | 1 0.2 |175] 100| 05
113 05 | NSDUO5 |NSDUSS 2 80 | 80 ~Joos! t | 05| 025)175] S0 | 38/78
13 }. -] o5  |D4aoEs |[Da1Es |2 60 | 50 01} 2 |1 1|13 ) 38/78
13 | 50 | 36 NSDUOG |NSDUSe {2 | 80 |'80 |  joo5| 1 | 05| 025|175 50 39/79
1.3 | 50 | 36 _  |D40E7 |D41E7 |2 80 | 50 01| 2 |1 1 13 38/78
1.3 | 50 36 NSDUO07 | NSDU57 {2 100 | 80 0.05 05| 0.25 50 39/79
{painT "2 1.3 38/78 NSD123 22| 120] 40 | 300 [0.15] 10{ 0.4 0.15 08
_{paiD2. 2. 113 | 38/78 D42C1 _ [D43C1 |3 30 | 25 02 | 05| 1 1.7 | 50 37777
2 1.3 38 D42C2  |D43C2 |3 30 | 40 | 120 o2 | 1 | 05| 1 1.7 | 50 38/78
. ‘{Da1Dg .2 jos| 05 13 | 38/78 'D42C3 D43C3 |3 | 30 | 40 | 120 {02 | 1 fo05{ t |17} 50 37/77.
. D40DS5 " |D41D5” 2 j{o05!-05 1.3 | | 3878 |D42c4 |D43c4 |3 45 | 25 02| 1 | 05| 1 1.7 | 50 37/77
NSD102 ' {NSD202 5 lo2| 01 |1.75] 60 37/77 D42C5  D43C5 13 | 45 | 40 | 120 j02 | 1 | 05| 1 17| so_| 3777
NSD103 |NSD203 5 |o2| 01 |1.758] 60 37/77 D42C6  |D43C6 |3 45 | 40 | 120 J02 | 1 | 05| 1 1.7 | s0 37/77
'DA0D7 T jD41D7 f 1 "2 1. es (sl ol 3878 - | D42C7 0 1D43CT 3 | 60 | 25 021 1 085} 1 171 80 | 37777
 D40D8" |D41D8 2]t }ros. 113 ) | 3878 | D42C8 |D43C8 |3 60 | 40 | 120 |02 | 1 ]| 0o5] 1 17 | 50 38/78
2N6551 |2N6554 1 Jos] 025 75 | 38/78 D42C9  |D43C9 |3 60 | 40 | 120 [02 | 1 | 05| 1 17 | 50 38/78
. D40D10 . | D4TD10 27117 es i3t 38/78 D42C10 | D43C10 |3 80 | 25 jo2t 1 1 os) 1 171 50 | 38/78
D41D17 -2 111 05 |13 _38/78 _ |D42c11 |D4a3cit |3 80 | 40 | 120 fo2 | 1 | os] 1 1.7 | 50 38/78
13 21 05 |[13 38/78 D42C12 |D43C12 |3 80 | 40 | 120 fo2 | 1 | 05| 1 17 | s0 38/78

Note. Preferred part types are shaded.
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TO-126 Power Transistor Reference Guide

~_PART NUMBER Ic VCEO hFE @ . MAX VCE(SAT) Pp fr PROCESS

NPN PNP (A | MIN MAX ic (A VcE (V) vi @ icl(A) (w) (MHz) (NPN/PNP)
MJE3440 © 03 250 40 160 0.02 10 05 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 05 300° 30 240 0.05 10 20 36
2N5656 05 300 30 250 0.1 10 1 0.1 20 10 36
2N5657 - 05 350 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 2c/3c
2N4923 2N4920 1 80 20 100 0.5 1 0.6 1 30 3 2¢/3C
MJE720 MJE710 1.5 | 40 40 0.15 1 0.15 0.15 20 37/77
BD345 BD344 15 60 40 250 0.2 1 0.4 02 20 50 38/78
MJE721 MJE711 15 60 40 0.15 1 0.15 0.15 20 38/78
BD349 BD348 15 80 50 - 250 0.25 1 05 0.25 20 50 39/79
MJE722 MJE712 15 80 40 0.15 1 0.15 0.15 20 39/79
MJE180 MJE170 3 40 50 250 0.1 1 0.3 05 125 . 50 37/77
MJE181 MJE171 3 60 50 250 0.1 1 0.3 05 12,5 50 . 38/78
MJE182 MJE172 3 80 50 250 0.1 1 0.3 0.5 125 | 50 39/79
MJE521 MJE371 4 40 40 0.1 1 . 0 2C/3¢
2N5190 “2N5193 4 40 25 10 | 15 2 0.6 15 a0 2 2E/3E
2N6037 2N6034 4 40 750 |- 15k 2 3 2 2 | a0 ' -24/3
2N5191 2N5194 4 60 25 100 1.5 2 0.6 1.5 40 2 2E/3E
MJEB0O MJE700 4 60 750 : 1.5 3 2.5 15 40 - 2J/3)
MJESO1 MJE701 4 60 750 2 3 28 2 40 2J/34
- 2N6038 2N6035 4 60 750 15k 2 3 2 2 40 24/34
MJE802 MJE702 4 80 750 1.5 3 2.5 15 40 24/3)
MJES03 MJE703 4 80 750 2 3 2.8 2 40 - 24731
2N5192 2N5195 4 80 20 80 15 2 0.6 15 40 2 2E/3E
2N6039 2N6036 4 80 750 15k 2 3 2 2 40 24/3)
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PART NUMBER | ¢ | Vego —"EE = @VCE V;:?sin Pp| 7 | PROCESS | PART NUMBER | I | Vopo e—hEE e @\’ce Vc“::‘s):m pp| iy | PRocess
NFN PNP | (A} (V) | MIN| MAX 1 | (V)6 1 (Al (W) | (MHz) | (INFN/PNP)) NPN PP (AN (V)| i Eax ) SO WO e (A) (W) | (MH2) | (NPN/PNP)
TIP61 |TIP62 0.5 15 | 160 4 05 3 4F/5F  § NSP41B |NSP42B |5 | 80 |15 |75 3 4 115 5 50 | 3 4E[SE
TIPG1A |TIPE2A | 0.5 15 | 100 4 0.5 3 4F[5F | NSPSQVOINSPECTE ) 5 1 80 20 . 1120 a2 Zloe 25 (715! 2 AAMBA .
TIPG1B [TIP62B | 0.5 15 {100 4 05 3 4F/sF ) NSP2102[NsP2092 |5 | 8o | 750 3 3|25 3 70 | 1 4J/5)
TiPaIC_|TIP62C | 05 151100 4 0.5 3 4F/5F ¥ NSP2103|NSP2093 15 | 80 | 750 4 3 |25 4 70 | 1 ENVEA
TR TiP30 | ¢ 15 |75, 4 Kk 3 GEBE P TIMizy §TIPII8 15 | 80 ) i00g 43 3 s.32 2 | _GK/BK o
CTIP20A | TIP30A | 1. 15175 Ca 1 3 47j5F  § NSP41C |NSP42C |5 | 100 |15 | 75 3 4115 5 s0 |2 4E/5E
“tirzes |Tiesos | 1 15 175 4 ot 3 aFisE . §TiPi27 JTIMI27 15 ) 160 | 1900 k3 3 12 3 1 LINEL
JTiezac {Tip3ec | i das tys. a4 1 2 L assE  TTIPAT iz |6 | 3 115 | 75 3 a4 115 6 85 | 3
: TIFTT0 [ TIPLI5, [ 2 - 1630 N 7 1 NS TR TipgiA {TiPa2a g | 80 (i3 | 75 3 a4 t15 8 65 I 2
. TP ATIFE | 2 000 3 2 1 4§85 TIFIZ0 OITIPIAE 16§ 80 [ngismenia o4 l2 4 b
1112 dVIRI7 02 100 - 4 2 1 4M5)  STIPQIB JTWP4TE | B | 00 |15 36 3 4.9 115 ® 65 1 '3 -
NSP2480| 3 20 [160 4 1 2 BE TIP1317 |TP136 |6 | 80 | 1000{ 15,000]4 412 4 1
NSP2520{ NSP2370 | 3 40 {200 4 1 3  4F/8F B Tipaic TirZC {6 | 00 [ 15 ! s 2 42 115 6 85 { 3
Comeat TR s 10188 o 3. 3 - 4B/BE  § TIPARZ_iTP1sY 6 10115001 15.00014 4 iz 4 1
NSP575 [NSP576 | 3 25 1 1 1 3 4FjsF  FINE289 J2N& 11 |7 | 30 1adc [ iR g3 1 4 11 2 R i
NSP577 |NSF578 | 3 25 1 1 1 3 aF/sF ) 2ns5490 7 1 40 J26 |100 |2 4 11 02 |50 | 08
_|nsp24g1] 3 20 {100 |1 4 1 2 BE 2N5494 7 | 40 |20 [100 |3 4 {1 63 |50 | 08
ATIPSRA TR 56, 3 a =N -3 SE/SET § 2NG12S |2N6132 |7 40 |20 j100 (251 4 |14 7 50 | 25
NSP580 | 3 ] 1 1 3 4F[SF g anszou {2Mgi0s 17 1 et 130 [isn j28 ) 4t 28 lae o4
ATie3ze g LRI I S - a3 SEfBET § 2N5492 7 55 |20 100 J25| 4 |1 025 |50 | 08 R
3 1 1 o 3 4F/BF  §2NG130 |2n6133 (7 | 60 |20 |100 25| 4 |14 7 50 | 25
3 <R 3 Kk _AEYEZ § 2N5496 7 {70 |20 (100 |35| 4 {1 035 |s0| 08
4 1 F 3 EEEF g anaog2 deMe1g7 j 7 Lo7m am iasg 42 4 01 2 40 7 4
DasCy, |4 1 T 3 4877 Fone13i |onsisa |7 | 80 J20 lico Jas i o4 |2 7 50 | 25
Dasc3 | 4 1 1 3 4E/SE  § NSP5GB3|NSF5280 |8 | 40 |20 | 120 |4 2 |0€E 4 2
NSP2480 4 4 1.6 2 4A 21B366 CoTe ] oAb | 16e5) 200001 % 2z 3 lao g G
NsP2482 4 4 |07 15 2 NSPE@s |NSP596 |8 | 45 |25 3 2 |1 2 65 | 3
C2MB2EH a LR R ¢ NSPEON INSPESS |8 | 4G | 780 ! 3 3 jus 2 oo
_Da4Ca - Ip4BLs | a4 1 jes 3 NSP69SA|NSPESEA | 8 45 750 a 3 4 20 1
.. .Daacs lDases g A L1oaB 3. "IED34T (BDEAS (B 1 S0 14D 145 (2 254 a 66 | a
D44C6 [D4sCe | 4 1 o5 1 3 NSPERT INSPSCB L8 ) 50 A 3 [z 3181 s
NSP585 |NSP586 | 4 2 los 2 3 NSP59B4|NSPE981 |8 | 60 |20 |120 |4 2 4 2
| OONBTZI [INEIRA |4 2 |ng 1B 2E MSPE? (SPGB, | B | &0 | 75C 3 3 {25 3 04
T Dasty  jbaser T4 10108 1 2 . NSPEI7A|NSPEOBA |8 | €0 | 750 4 3|28 4 70 | 1
. DaACEe - 1DaBCE {4 A los 3 AF/EE  LLgPTGh INSPEGD 18 3 39 1t . 13 2 i3 [ ] .
D34Co” |D4sCo | 4 1 ]os 1 3 4E/SE ~ hnspsess|NsSP5ee2 |8 | 80 |20 [120 |4 2 |06 4 2
. NSP587 |NSP588 | 4 2 2 jo8 2 3 4E/SE | NSeGGY (NSFI00 |8 1 8 sy 3 O AT A L I .
NSP2431 4 16 | 4 {07 1.5 2 4A NSP&99A|NSP7OOA |8 | 80 | 750 ‘4 '} 3 |28 a4 |70 ] 1
NSP2483 4 25 | 4 {07 15 2 4A  NSPSeY INgreoz 1B 1 Moo (15 3 2 1z a9 1 3
2N5298 4 5] 4 |1 15 |3 2 4E NSPIOY INSPYOZ (3 | 109 | 750 3 3 {23 3 76 | 1
2NGIZ2" 4 355 20 106 a5 jan )25 AESSE fpadnt lpasdt o ose s 2 LIV IR B £-1 I
94 14 o5 1 4 |1 F O A LAE - 1DA4HZ w0 | 30 |so 2 iyt 8 50 | 1
CD4ACTO [DESCIs | g doz o1 G 30 |3 ARSE CE Dageg 0 45 T v bt s 180 3
S DA4CTT INABCTT | AT i62 1 jos 1 fap I 0 1 4EBE TDRAHS 10| 4 leo 2 1|1 8 s0 | 1
" 'Dadci2’|pssci2 | a 02|71 |os i 3 |3 4E/5E 7 f 2n6099 0] 60 (20 |80 4 4 |25 10 |75 | 08
NSP539 {N3SP590 ! 4 2 2 08 2 40 3 4E/SE D44HT 10 60 35 2 1 1 8 50 1
2N6123 (2N6126 | 4 15 1 2 106 15 !40 | 25 4E/SE__§ D44Hg 10| 60 |60 2 141 8 56 | 1
NSPa1 |NSPAZ | 5 3 4 (15 8 56 | 3 AETBE | NSER05E 1w 60 2o {70 E) 4 011 a 2
INSP2020|NSP2010 | 5§ 1 a |1 35 |so |3 AA/BA 828300 (T T - O .14 T SR b I I B
NSPEGTTINSPERYS 195 2% ¢ o2 ig§ 28 1ys 1 2 1 4m/Sa  12NB101 0] 70 5 4 |25 10 |75 08
L NSPR0B7INS kY RER o odsy U | 4ABA I Dad4HI0 [D45H10 {10 | 80 |35 2 1 {1 8 50 | 1 4A/5A
NSP41A |NS| 5 3 4 lis s 50 |3 4E/SE | D44H11 |D45H11 |10 | 80 |60 2 111 8 50 | 1 _4AISA
NSP2021|NSP2011 | § i 4 |1 35 Jeo |3 GA/SA £3£0307 SESSHT CLI0 | 80 ] 10u¢ 4 3 i2 4 70 1 1 4K/SK
NSPSO78{NSPERTS | 6 2 ixEr 2 08 23 fra b2 1 AMEA fsEogez |stzany [0} 109 | 0co) 4 3 12 3 o 1 SKIGK
NSP2100{NSP2090 | & 750 3 2 25 3 70 1 44154 2885 [TNBABE [ 15 | aU . 20 %0 5 a4 i3 & 75 5 “A/BA
NSP2101|NSP2091 | 5 | 80 | 750 14 3 {25 4 |70 |1 44/88  Eoneasy [2isedG 115 . S0 fu0 1163 4L 4-112 5B 7% AAISA
TiPi20 TIPTS5 15 [ 6e  aoood i3 1 p i in 85 | 1 43j55 §2NG4E8 (INGS91 16 1 80 {23 1m0 5o 04 115 & 75 i aa’sA
Note. Preferred part types are shaded.

SPING ©oUDIBLeY JoiSISURI] Jemod GZ2Z-0OL



[2<}

TO-3 PoWer Transistor Reference Guide

PART NUMBER - Ic VCEO hgge MAX VCE(SAT) Pp _fr PROCESS
NPN PNP (A) (v) MIN MAX Ic (A) Vce (V) (V) @ IclA) W) (MHz) (NPN/PNP)
2N5067 2N4901 5 40 20 80 1 2 0.4 1 87.5 4 4A/5A
2N4913 2N4904 5 40 25 100 25 2 1 2.5 87.5 4 4A/5A
2N5068 2N4902 5 60 20 80 1 2 0.4 1 87.5 4 . 4A/5A
2N4914 2N4905 5 60 25 100 25 2 1 25 875 4 4A/5A
2N5069 2N4903 5 80 20 80 1 2 0.4 1 87.5 4 4A/5A
2N4915 2N4906 5 80 25 100 2.5 2 1 2.5 -87.5 4 4A/5A
2N5758 2N6226 6 100 25 100 3 2 1 3 150 1 4B/58B
2N5759 - 2N6227 6 120 20 80 3 2 1 3 150 1 4B/5B
2N5760 2N6228 6 140 15 60 3 2 1 3 150 1 4B/5B
2N5873 2N5871 7 60 20 100 25 4 1 4 115 4 4A/5A
2N5874 2N5872 7 80 20 100 25 4 1 4 115 4 4A/5A
2N6055 2N6053 8 60 750 18,000 4 3 2 4 100 4 4K/5K
MJ1000 MJ900 8 60 1000 3 3 2 3 90 4 4K/5K
2N6056 2N6054 8 80 750 18,000 4 3 2 4 100 4 4K/5K
MJ1001 MJ901 | 8 80 1000 3 3 - 2 3 90 4 4K/5K
2N4907 10 40 20 80 4 4 0.75 4 150 4 5B
2N3713 2N3789 10 60 - 25 90 1 2 1 5 150 4 © 4B/58
2N3715 2N3791 10 60 50 150 1 2 0.8 5 150 4 4B/58B
MJ2840 MJ2940 10 60 20 100 3 2 150 2 4B/58
: 2N4908 . 10 60 20 80 4 4 0.75 4 150 4 58
2N5877 2N5875 10 60 20 100 4 4 1 5 150 4 4B/5B
2N3714 2N3790 10 80 25 90 1 2 1 5 150 4 4B/58B
2N3716 2N3792 10 . 80 50 150 1 2 -0.8 5 150 4 4B/5B
2N4909 10 80 20 80 4 4 0.75 4 150 4 58
2N5878 2N5876 10 80 20 100 4 4 1 5 150 4 4B/5B
MJ2841 - MJ2941 10 80 20 100 4 2 150 2 4B/5B
2N5632 2N6229 10 100 25 100 5 -2 1 75 150 1 4C/5C
2N5633 2N6230 10 120 20 80 5 2 1 7.5 150 1 4C/5C
2N5634 2N6231 10 140 15 60 5 2 1 75 150 1 4C/5C
2N6569 2N6594 12 40 .15 200 4 3 ) 100 4 4A/5A
MJ2801 MJ2901 15 40 15 60 8 4 1.5 8 115 1 4A/5A
2N3055 MJ2955 15 60 20 70 4 4 1.1 4 115 25 4A/5A
2N5881 2N5879 15 60 20 100 6 4 1 7 160 4 4C/5C
BD351 BD350 15 80 20 100 6 25 2 6 160 4 4C/5C
2N5882 2N5880 15 80 20 100 6 4 1 7 160 4 4C/5C
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NPN Tlrahsistors

E SATURATED SWITCHES

\CES" | veeo | Veso | (S5 VCE( v < lc f t
Case | Vepo| & iceo Ve | hre ic . Ve sat) BE(sat) (mA) |Cob T ic Mo et | Proces
Type No. (\%} v) @ " @ & {v) & v) @ 1 (pF) (MHz) @ (ns) "
Style v) . " (nA} (V) | Min Max -~ (mA) = (V) . _lc . (mA) Condition No.
) Min Min X Max Min Max (Ig===)|Max| Min Max Max
Min Max 10
2N706 TO-18 25 15 5 500 15 20 10 1 0.6 0.7 09 10 6 200 10 75 2 21
2N706J TO-52 25 15 5 100 15 30 120 10 1 0.5 0.7 09 10 6 200 700 10 75 2 21
' 20 1 1
10 1 1
2N708 TO-52 40 15 5 25 20 30 120 10 1 04 0.72 0.8 10 6 300 10 22
15 05 1
2N743 TO-52 12 1 uA 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 1uA 20 20 100 1 0.65 0.85 10 5 280 10 24 1 21
40 120 10 0.35
20 1 0.25 15 100 .
2N753 TO-52 25 15 5 500 15 40 120 10 1 0.6 0.7 09 - 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 45 400 20 20 100 2 0.25 0.7 0.85 10 4 500 10 18 1 21
40 120 10 1
2N236SA TO-52 40 15 45 30 20 20 100 1 0.20 0.7 0.85 10 a4 500 10 18 1 21
30 30 0.4 0.25 15 30
40 120 10 1
40 10 0.35 0.5 16 100
2N2369A TO-18 40 15 4.5 400* 20 20 120 100 1 0.2 0.7 0.85 10 4 500 10 18 1 21
J,JTX, JTXV 30 120 30 04 0.25 15 30
40 120 10 1
. 40 120 10 0.35 05 16 100
2N3009 TO-52 40 15 4 500* 20 15 300 1 0.18 0.75 0.95 30 5 350 30 25 3 22
25 100 05 0.28 1.2 100
30 120 30 04 05 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 04 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 05 0.28 12 100
30 120 30 04 0.5 17 300
2N3015 TO-39 60 30 5 200 30 10 300 0.7 " 04 1.2 150 8 250 50 60 5%6 25
30 120 150 10 1.0 1.6 500
2N3252 TO-39 60 30 5 500 40 25 1A 5 0.3 1.0 150 12 200 50 70 7 25
30 90 500 1 05 0.7 13 500
30 150 1 1.0 18 1A




€l

% SATURATED SWITCHES (Continued)
Vces* Ices* . ) Ic
Type No Case Vceo VR/E)O VF\?)O lceo g Ve "FE @ 'C g VCE Vc(f/()sat) & VB(E\}TN o M ::o:) : (M‘;-rl ) e 'c (::3) Test FProcess
vee No- Style v) ' DA © vy | Min Max © (ma) & v , e |® MRz (mA) Condition | No.
. Min Min Max Min Max (Ig=—=)|Max| Min Max Max
, Min Max 10
2N3253 TO-39 75 40 5 500 60 | 20 . 750 5 0.35 1.0 150 [12 ] 178 50 70 7 25
25 75 375 1 06 0.7 13 500
25 150 1 12 18 1A
2N3444 TO-39 80 50 5 500 60 | 15 1A 5 0.35 1.0 150 |12 | 150 50 70 7 25
- 20 60 500 1 06 13 500
20 150 1 1.2 1.8 1A
2N3605 T092 14 500 18 | 30 10 1 0.25 085 10 6 | 300 10 a5 2 21
(74)
2N3606 T0-92 14 500 18 | 30 10 1 0.25 085 10 6 | 300 10 60 2 21
(74) .
2N3607 TO92 14 500 18 | 30 10 1 0.25 085 10 6 | 300 10 70 2 21
(74) )
2N3646 Same as PN3646, see page 1-6 for explanation
2N3724 TO-39 50 30 6 17uA 40 | 30 1A 5 0.32 1.1 300 - | 300 50 60 7 25
25 800 2 500 12
35 500 1 0.42 09 1.2
40 300 1 0.65 15 800
60 150 100 1
) 30 10 .1 0.75 1.7 1A
2N3724A TO-39 50 30 6 500 40 | 25 15A 5 032 1.1 300 |12 | 300 50 50 8 25
30 1A 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
B ) 30 10 1 0.75 14 1A
2N3725 TO-39 80 50 6 1.7uA 60 | 25 1A 5 0.4 1.1 300 |10 | 300 50 60 7 25
20 800 2 052 09 1.2 500
35 500 1
40 300 1 08 15 800
60 150 100 1 1A
30 10 1 0.95 1.7
TEST CONDITIONS:
(1) Vee = 3V, I = 10mA, Ig! = 3mA, 152 = 1.5mA. (2) Vge = 3V, Ig = 10mA, Ig! = 3mA, 152 = 1mA. (3) Ve = 10V, Ig = 300mA, Ig1 = 1g2 = 30mA. (4) Voo = 2V, Ig = 30mA, I = 1g2 = 3mA.
(8) Ve = 25V, Ig = 300mA, Ig! = 1g2 = 30mA. (6) Vg = 25V, Ig = 500mA, gt = 152 = 50mA. (7) V¢ = 30V, I = 500mA, Ig! = 1g2 = 50mA. (8) Vg = 30V, Ig = 1A, Ig1 = 1g2 = 100mA.
(9) Ve =3V, Ic = 10mA, 1g1 =152 = 1mA. (10) Ve = 10.7V, I = 1A, 1g1 =152 = 100mA. (11) Ve = 3V, Ic = 10mA, 1g1 =152 = 3mA. (12) Ve = 3V, Ic = 10mA, 1g1 = 1g2 = 3.3mA.

slojsisuel] NdN




NPN Transistors

% SATURATED SWITCHES (Continued)

i

' \CES" | veeo | Veso | (SE5 | VCE(sat) v A n t
- Case VcBo Iceo _ Vcs hFe Ic . Vce sat BE(sat) (mA) | Fob T ic | Test Process
Type No. v) (v) @ " @ & v) & (v) @ (pF) (MHz) @ (ns) .
. Style wv) - " (nA) (V) | Min Max = (mA)© (V) ) Ic ) (mA) Condition No.
Mi Min Min Max Min Max - (Ig===)|Max| Min Max Max
in Max 10
2N3725A TO-39 80 50 6 500 60 20 15A 5 04 1.1 300 10 ~ 50 50 8 25
25 1A 5 ’
0.52 12 500
25 800 2
35 500 1 0.8 1.3 800
40 300 1
60 150 100 1 09 14 1A 60 7
30 10 1
2N4013 TO-18 50 30 6 1.7 uA 40 30 1A 5 0.25 0.76 10 12 300 50 60 7 25
25 800 2 0.2 0.86 100
35 500 1 0.32 11 300
40 300 1 0.42 09 1.2 500
60 150 100 1 0.65 15 800
30 10 1 0.75 1.7 1A ’
2N4014 TO-18 80 50 6 1.7uA 60 25 1A 5 0.25 0.76 10 10 300 50 60 7 25
20 800 2 0.26 0.86 100
.35 500 1 0.4 1.1 300
40 300 1 0.25 0.9 1.2 500
60 150 100 1 0.8 15 800
30 10 1 0.9 1.7 1A
2N4047 TO-39 80 50 6 1 1.7uA 60 15 1A 5 0.4 11 300 10 250 50 60 7 25
15 800 2
20 500 1 0.52 09 1.2 500
30 300 1 0.8 15 800
40 150 100 1
_ - 20 10 1 0.95 1.7 1A
2N4274 TO-92 Same as PN4274, see page 1-6 for explanation 21
(72)
2N4275 T0-92 Same as PN4275, see page 1-6 for explanation 21
(72) .
2N4294 TO-92 30 12 45 400 20 20 100 2 0.25 06 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 09 10 4 500 10 15 1 21
! (74) 40 120. 10 1
2N5030 TO92 30 12 4 250 20 30 . 10 1 0.25 0.72 0.87 10 4 400 10 30 9 21
(74)
2N5134 TO-92 Same as PN5134, see page 1-6 for explanation
(72)
2N5189 TO-39 60 35 5 500 30 15 ' 1A 1 10 15 1A 12 250 50 70 10 25
35 500 1
30 100 1
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SATURATED SWITCHES (Continued)

\CES" | veeo | Vemo | (CES VeElsat) v <, e f t
Type No. Case | VeBo |y (v) ['cBo g Ves hre lc g Vee | G0 g B mA) | o @ ' | iegy|  Test | process
e No- Style v) ! o A v | Min Max © ma) ® (v) ' LI e mA) | ™| Condition | No.
i Min Min Max Min Max (Ig=—=)|Max | Min Max Max
in Max 10
2N5224 TO-92 25 12 5 500 15 15 100 1 0.35 0.9 10 4 250 10 60 1 21
(72) 40 100 10 1
2N5769 TO-92 40 15 45 400 20 20 100 1 0.2 0.7 0.85 10 4 500 10 18 1 21
(72) 30 30 04 0.25 15 30
40 120 10 0.35 05 1.6 100
2N5772 T0-92 40 15 5 500 20 15 300 1 0.2 0.75 095 ‘30 5 350 30 28 3 21
(72) . 25 100 0.5 0.28 1.2 100
30 120 30 04 05 1.7 300
DH3724CD Ceramic 50* 36 60 1.7 1A 40 30 1A 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 1A
DH3724CN Molded Electrical, same as DH3724CD 25
DIP (39)
DH3725CD Ceramic 80* 50 6 1.7 A 60 25 1A 5 0.95 1.7 500 10 250 50 60 7 25
. DIP (40) 35 500 1
60 150 100 1 0.52 1.2 1A
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 06 09 10 6 200 10 75 11 21
(72)
MPS834 TO-92 40 5 500 20 25 10 1 0.25 09 10 4 350 10 30 2 21
(72) 0.4 50
MPS2369 T092 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 45 03 1.3 50 21
(72)
MPS2714 TO-92 18 15 5 500 18 7% 225 2 45 0.3 0.6 1.3 50 21
(72)
MPS3646 TO-92 Same as PN3646, see page 1-6 for explanation
(72) -
PN2369 TO92 40 | 15 45 | 400 20 | 20 100 2 0.25 0.7 085 10 [4 [s00 10 | 18 1 21
(72) 40 120 10 1

TEST CONDITIONS:
{1) Ve = 3V, Ic = 10mA, 1g1 = 3mA, 1g2 = 1.5mA. (2) Vge = 3V, Ig = 10mA, Ig1 = 3mA, 182 = 1mA. (3) Vg = 10V, Ic = 300mA, Ig! =182 = 30mA. (4) Vg = 2V, Ic = 30mA, 1g1 = 1g2 = 3mA.
(5) Vo =-25V, Ic = 300mA, Ig! = 152 = 30mA. (6) Vg = 25V, I¢ = 500mA, Ig? = 1g2 = 50mA. (7) Vg = 30V, Ig = 500mA, 181 = 152 = 50mA. (8) Ve = 30V, Ic = 1A, igl = Ig2 = 100mA.
(9) Voo =3V, Ig=10mA, Ig1 =152 = 1mA. (10) Ve = 10.7V, Ig = 1A, 1g1 =182 = 100mA. (11) Ve =3V, Ic = 10mA, 1g1 =182 = 3mA. (12) Ve =3V, Ic = 10mA, Ig1 = 182 = 3.3mA.

sio)sisuel] NdN




NPN Transistors

M SATURATED SWITCHES (Continued) ;

\CES" | veeo | veso | |CEST VeE(sat) v ke e f t
Case Vego | & Iceo _ VB heg Ic . Vce sat BE(sat) (mA) [ Lob T [P i) B Process
Type No. ) V) v) @ . @ & (v) & (v) @ I (pF) (MHz) @ {ns) L
Style (V) L " (nA) (V) | Min  Max = (mA) = (V) . _lc " (mA) Condition No.
" Min Min Max _ Min Max (lg=—=)|Max| Min Max Max
Min Max . ) . 10

PN2369A TO-92 40* 15 45 30 20 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 .
. X 40 10 0.35 05 . 16 100
PN3646 TO-92 40* 15 5 500* 20 15 300 1 0.2 0.756 0.95 30 5 350 30 28 3 22
' (72) 20 100 05 0.28 12 100 -
30 120 30 0.4 0.5 1.7 300 !

PN4274 _ | TO92 30* 12 45 {500 20 18 100 1 0.2 0.7 0.85 10 4 400 10 12 12 21

(72) - 30 30 0.4 0.26 . 1.15 30

i 35 120 10 1 0.5 1.6 100

PN4275 TO-92 40* 15 45 500 20 18 100 1 0.2 0.72 0.85 10 4 400 10 - 12 12 21

(72) 30 30 04 0.25 115 30

i 35 120 10 1 0.5 1.6 100 N

PN5134 TO92 " -20* 10 35 100 15 15 30 0.4 0.25 0.7 09 10 4 250 10 18 12 21

(72} 20 150 10 1

9l

TEST CONDITIONS: . - - .

(1) Vo = 3V, Ic ="10mA, 1g1 = 3mA, 1g2 = 1.5mA. (2) V¢ = 3V, Ic = 10mA, Ig! = 3mA, 1g2 = 1mA. (3) Vg = 10V, Ig = 300mA, Ig1 = 1g2 = 30mA. (4) Vgc = 2V, Ig = 30mA, 11 =152 =3mA.
(8) Voe = 25V, Ic = 300mA, Igl = 1g2 = 30mA. (6) Vg = 25V, Ig = 500mA, g1 = 152 = 50mA. (7) V¢ = 30V, Ic = 500mA, Ig1 = 1g2 = 50mA. (8) V¢ = 30V, Ic = 1A, Ig1 = 152 = 100mA.
(9) Vee =3V, Ic = 10mA; Ig1 = 1g2 = 1mA. (10) Ve = 10.7V, Ic = 1A, Ig! = 1g2 = 100mA. (11) Ve = 3V, Ic = 10mA, Ig? = 182 = 3mA. (12) Vee = 3V, Ig = 10mA, 1g1 = 132 = 3.3mA.

@ RF AMPS AND OSCILLATORS

VcEes* v .
Vceo | VEBO | 'cBO vV, VCE(SAT) VBE(SAT) | Cob/Cre T " E P
My Sct:'slz V&B)o W | v | e e (@B "FE, @ (oG & (oF W) E V) eny | b w2 @ () | dre gt | Ve
) Min Min Min Max Max Min Max Min Max Min Max Max
2N917 T0-72.| 30 15 3 i 15. | 20 3 1 0.5 087 3 K 500 4 6 60 43
2N918 1072 | 30 15 3 10 15 | 20 3 1 | o4 10 10 3 600 4 6 60 43
2N918 TO72 | 30 15 3 10 15 | 20 10 10 04 10 10 1.7 | 600 4 |6 60 43
J,JTX, JTXV 20 200 3 ¢ 1
10 500 A 10 ‘
2N2857 T072 | 30 15 25 10 15 | 30 150 3 1 1 1000 1900 5 45 450 42
2N2857 7072 | 30 15 3 10 15 | 30 150 3 1 0.4 10 10 1 1000 1900 & |45 450 42
3,JTX, JTXV i
2N3478 T072 | 30 15 2 20 1 25 150 2 8 1 750 1600 & 45 200 42




[Al )

% RF AMPS AND OSCILLATORS (Continued)
VCES" | veeo | Veso | tero M ) VBE(SA Con/C fr NF
Type Case | Vego | 'y V) | Al @vCB hee o lo g Vee | OEAT! o TEEGAT) o 1 iy ez @ 'C | ume Fred | Froces
No. { \" Mi M Al A\ A A MHz No.
© Style I(\Xr)n Min Min Max v " ox (ma) v Max Min Max (mA) Min Max Min Max tmA) Max (MHz) °
2N3563 TO-92 | Same as PN35863, see page 1-10 for explanation 43
(72)
2N3564 TO-62 | Same as PN3564, see page 1-10 for explanation 43
(72)
2N3600 TO-72 30 15 3 10 15 20 150 3 1 1 850 1500 5 45 200 42
2N2662 TO-92 18 12 3 500 15 20 8 10 0.8 1.7 700 2100 5 6.5 60 43
(74) .
2N3663 TO-92 |- 30 12 3 500 15 20 8 10 0.8 1.7 700 2100 5 65 60 43
(74)
2N3825 TO-92 30 15 4 100 15 20 2 10 0.25 2 35 200 800 2 55 1 43
(74)
2N3932 TO-72 30 20 2.5 10 15 40 150 2 8 055 | 756 1600 2 45 200 42
2N3933 TC-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 25 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 50 15 50 2 10 0.45 | 600 1400 2 42
2N4259 TO-72 40 30 25 10 15 60 250 2 8 0.55 750 1600 2 450 42
2N4292 TO-92 30 18 3 500 15 20 3 1 0.6 10 3.5 600 4 6 60 43
(74) .
2N4293 TO-92 30 15 3 500 15 20 3 1 0.6 10 35 €00 4 6 60 43
(74)
2N5130 TO-92 | Same as PNE130, see page 1-10 for explanation N ~ 43
(72) ' )
2ZN5179 TO-72 20 12 2.5 20 15 25 250 3 1 0.4 1.0 10 1 900 2000 5 45 200 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 13 450 4 43
(71)
2N5770 TO-92 30 15 45 10 15 50 200 8 10 0.4 1.0 10 0.7 11 90 1800 8 6 60 43
(72) i 20 3 1
40235 T0-72 35 3 1uA 35 40 170 1 6 0.65 42
20 1
40236 TO-72 35 . 3 1A 35 40 275 1 6 0.65 42
20 1
40237 T0O-72 35 3 1A 35 27 275 1 6 - 0.8 42
- 20 1
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NPN Transistors

% RF AMPS AND OSCILLATORS (Continued)

8-l

Vees”
v Vego | IcBo VCE(SAT)  VBE(SAT) Cob/Cre fr NF
Type Case Veeo CEO EB Ves hgg Ic Vce Ic Ic Freq Process
No. stle | (v | V| W AV @ G i Max © (Al & (v) V) ! ©(may | F) MH2) @ () | 9B vz | o,
Min Min Min Max Max Min Max Min Max Min Max Max )
40238 T0-72 35 . 3 1TpA 35 40 170 1 6 - 0.65 42
20 1
40239 TO-72 35 3 1A 35 27 100 1 6 0.65 42
20 1
40240 TO-72 35 3 1A 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)
MPSHO7 TO-92 30 30 3 50 15 20 3 10 0.3 400 3 3.2 100 4
(75) .
MPSH08 TO-92 30 30 3 50 15 20 3 10 0.3 500 3 3.5 200 41
(75)
MPSH10 T0-92 30 25 3 100 25 60 4 10 05 4 0.35 0.65 650 » 4 . 42
(71)
MPSH11 TO-92 30 25 3 100 25 60 4 10 05 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 10 095 10 0.65 | 400 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 0.3 096 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 a4 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 05 20 0.32 500 15 a7
(76) 40 7 15 :
MPSH37 T0-92 40 5 500 35 25 5 10 0.5 10 0.7 300 5 49
(71)
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% RF AMPS AND OSCILLATORS (Continued)
Type Case Y/f:ii Vceo | Veso | lcBO vy heE ‘-, vee | VCE(SAT)  VBE(SAT) Cob/Cre Lig Ic NF - peq | Process
c
No. styte | qv) | VL VAL @G i e @ (mA) & (v) vy & V) mA) | PF) MH2) @ e 1 BI@ iy | e
Min Min Min Max Max Min Max Min Max Min Max Max

MP$3563 TO-92 | Same as PN3563, see page 1-10 for explanation 43
(72)

MPSE507 TO-92 30* 20 5 18 25 2 10 25 700 10 43
(72)

MPS6511 TO-92 30* 20 50 15 25 10 10 ) 25 : 43
(72)

MPS6539 TO-92 20 20 50 15 20 4 10 0.7 500 4 45 100 . 42
(71)

MPS6540 TO-92 30 30 4 100 25 25 2 10 05 10 0.65 350 2 49
(71)

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

MPS6542 T092 | 30* -20 50 15 25 2 10 15 700 10 47
(76) .

MPS6543 TO-92 35 20 3 100 25 25 4 10 0.35 095 10 1 750 4 47
(76) .

MPS6544 T0-92 60 45 4 500 35 20 30 10 0.5 30 0.65 49
{71)

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
(76)

MPS6548 TO-92 30 25 3 100 25 25 4 10 0.5 095 4 0.7 650 4 42
(71) )

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

MPS6568A TO-92 20 20 3 50 10 20 200 4 5 0.3 096 10 0.65 375 800 4 3.3 200 44
(71)

MPS6569 TO92 20 20 3 50 10 20 200 4 5 3 096 10 0.25 05 300 800 4 6 45 44
(71)

MPS6570 TO-92 20 20 3 50 10 20 200 4 5 3 096 10 0.25 0.5 300 800 4 6 45 44
(71) .

MRF501 TO-72 25 15 35 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 65 1 46
(74) )

NSC461 TO-92 30 30 5 500 18 35 200 2 12 1.1 10 35 46
(74)
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NPN Transistors

0oL-l

% RF AMPS AND OSCILLATORS (Continued)

: Vces* . _ )
Type Ceso | vego | VGEO | VEBO | 08O veg heE o o g Vee | VCEISAT) VBEGAT) )0 Co(z/;re wry @ 'c | e Frea | Prosess
No: Syl v | e W A e 2 '
© vie :ﬂ‘f‘)‘ Min Min | max " ax T mA) T V) Maz: Mo Max N [ Min Max | Min o tax ) | ey MHE) L Ne

PE3100 To92 | 30 30 | 3. 200 30 | 30 225 5 10 08 | 500 5 a7
(76) ‘

PE5025 7092 | 30 30 3 50 30 | 20 100 10 10 06 20 |06 1 300 700 10 6
(72)

PE5029 Too2 | 30 30 | 3 200 30 | 30 225 & 10 04 | 500 5 (6 45 a7
(76) ) ’

PE5030B To92 | 45 40 25 | 100 30 | 45 150 7 15 3 20 | 025 04 | 600 7 47
(76) 092 10 :

PE5031 T002 | 40 30 2 160 30 | 30 180 & 10 1 10 04 | 500 5 |45 200 a7
{76) . .

PN918 7092 | 30 15 3 10 15 | 20 3 7 04 10 10 17 | 600 4 |6 60 43
(72)

PN3563 To9z | 30 15 2 50 15 | 20 200 8 10 17 | 600 1500 8 43
(72) .

PN3564 To92 | 30 15 P 50 15 | 20 500 15 10 0.3 0.97 20 35 | 400 1200 15 43
72) .

PN5130 T092 | 30 12 1 50 10 | 15 250 8 0 06 10 10 17 | as0 8 a3
(72)

PN5179 Tos2 | 20 15 25 | 2 1B | 25 250 3 1 0.4 10 10 70 | 900 2000 5 |45 200 22
(71) .

SE5020 T072 | 20 20 3 50 10 | 20 200 4 5 30 096 10 |025 05 |375 800 4 |33 200 44

SE5021 7072 | 20 20 3 50 10 | 20 200 4 5 3.0 096 10 | 025 05 | 375 800 4 200 44

SE5022 T072 | 20 20 3 50 10 | 20 200 4 5 30 096 10 |025 05 |30 800 4 a4

SE5023 To72 | 20 20 3 50 10 | 20 200 4 5 3.0 096 10 |025 05 |300 80 4 |6 45 44

SES024 7072 | 20 20 3 50 10 | 20 200 4 5 30 086 10 |025 05 |300 800 4 |& 45 a4

SE5050 To72 | 20 20 3 50 10 | 20 200 4 5 30 096 10 |025 05 | 300 2 |4 100 24

SE5051 To72 | 20 20 3 50 10 | 20 200 4 5 30 056 10 |025 05 | 300 2 44

SE5052 17072 | 20 20 3 50 10 30 10 375 a 200 a4

SE5055 To72 | 20 20 3 50 20 | 20 220 2 10 2.75 10 | 022 300 2 |s 45 44

TiS86 T0-92 | 30 30 00 15 | 40 200 4 10 05 15 045 | 500 2 |5 =200 27
(78) ! -

Tiss7 To92 | 45 25 700 15 | 30 150 12 12 05 15 045 | 500 12 a7
{78)




Li-l

% LOW LEVEL AMPS
Type Case Vceo | Vceo | VEBo | lcBo c8 hee -~ e Vee VCE(SAT)  VBE(SAT) Ic Cob fr Ic NF Freq Process
No. Style v) (v) v) (nA) @ ) Min  Max @ (mA) & W) ) & V) (c] (mA} (pF) (MHz) @ (mA) (dB) @ (kHz) No
) Y Min Min Min Max Max Min  Max Max | Max Min Max .
2N760 T0-18 45 45 8 200 30 |76 300 1 5 1.0 06 1.1 10 8 50 1.0 07
(1 kH2)
2N760A T0-18 60 60 8 100 30 |76 333 1 5 1.0 1.1 10 8 50 10 ’ 07
40  (1kHz) 10pA 5
2N929 TO-18 45 45 5 10 45 350 10 5 1.0 06 1.0 10 8 30 05 | 4 15.7 07
60 500uA 5
40 120 10pA 5
2N929 TO-18 60 45 6 10 45 35 10 5 1.0 06 10 10 8 45 180 05 | 5 100 Hz 07
J,JTX 60 500uA 5 3 1
40 120 10uA 5 3 10
2N929A TO-18 60 45 6 2 45 30 10 5 0.5 07 08 10 6 45 o5 | 4 10 07
60 - 500pA 5
40 120 10uA 5
25 1A 5
2N930 TO-18 45 45 5 10 45> 600 10 5 1.0 06 1.0 10 8 30 05 | 3 15.7 07
150 S00uA 5
100 300 10kA 5
2N930 T0-18 60 45 6 10 45 600 10 5 1.0 06 10 10 8 45 180 05 | 5 100 Hz 07
J,JTX 150 500uA 5 3 1
100 300  10pA 5 3 10
2N930A TO-18 60 45 6 2 45 600 10 5 05 07 09 10 6 45 05 |3 10 07
150 S00uA 5
100 300 10pA 5
60 1A 5
2N981 TO-18 80 80 8 1 - 30 [36 100 1 5 3.0 ) 10 5 50 1.0 07
- (1 kH2)
2N2484 TO-18 60 60 6 10 45 | 250 1 5 0.35 : 1 10 |15 0.05 | 10  20Hz 07
200 500uA 5 3 200 Hz
175 100pA 6 2 2
100 500  10uA 5 3 16.7
30 1A 5
2N2484 T0-18 60 60 6 10 45 | 280 1 5 03 1 5 60 210 05 | 75 100 Hz 07
J,TX, JTXV 250 500uA 5 3 1
225 100uA 5 2 10
200 500  10mA 5 3 16.7
45 1A 5
2N2509 TO-18 125 80 7 5 100 | 40 10 5 1.0 09 5 6 45 5 7 1 07
25 10 wA 5
2N2510 TO-18 100 65 7 5 80 | 150 500 10 5 1.0 09 5 6 45 5 4 1 07
75 10uA 5
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| NPN Transistors

@ LOW LEVEL AMPS (Continued)

Cob . fr NF

cl-l

Veso | Vceo | Veso | lcso VCE(SAT)  VBE(SAT) ) ) i
Tvbe ol W W | W | Al eVoB| MFE e 6 g YCE | Ty e v e 'S 1R | men e 'S | e @ Fred | Proces
o vie Min Min Min Max Max Min  Max Max | Max Min Max :
2N2511 T0-18 80 50 7 5 60 | 240 750  10. 5 1.0 09 5 6 45 5 4 1 07
120 10 A 5 ’
80 1uA 5 .
2N2504 TO-46 60 45 6 2 45 600 10 5 0.5 07 09 10 6 45 05 | 3 10 07
i50 600 1 5
| 150 500uA 5
100 300  10pA 5
v 60 1 A 5
2N2586 TO-18 60 - 45 6 2 45 600 . 10 5 05 07 09 10 7 45 05 | 3 1 07
150 500uA 5 2 10
120 360  10pA 5
80 1 5
2N3117 TO-18 60 60 6 10 45 | 400 1 5 0.35 1 45 | 60 05 | 4 20 Hz 07
300 100uA 5 15 10Hz
250 500  10pA 5
100 kA 5
2N3246 TO-18 60 40 10 1 40 800 10 5 05 07 09 5 5 60 180 1 2 15 07
: 400 - 1 5 :
350 500uA 5
300 100uA 5
200 600  10pA 5
150 C 1uA 5
2N3565 TO-92 Same as PN3565, see page 1-14 for explanation 07
(72 X
2N2707 TO-92 30 30 6 100 20 [ 100 400 100uxA 5 1.0 10 j | 15.7 07
(74)
2N3708 TO92 30, 30 6 100 20 |45 660 1 5 10 ] 10
(74) ’ :
2N3709 TO-92 30 100 20 |45 165 1 5 1.0 10 07
(74) .
2N3710 TO92 30 30 6 100 20 [90 330 1 5 1.0 10 07
(74) .
2N3711 TO92 | 30 30 6 100 20 | 180 660 1 5 0 10 ) 07
(74) .
2N3858A TO-92 60 60 6 | s00 18 |60 120 10 1 a4 90 250 2 07
(74) 45 1 1 .
2N3859A T0-92 60 - 60 6 | 500 18 [100 200 10 1 4 90 250 2 07
(74) ) 75 1 1
2N3877 .To92 |- 70 70 a4 500 70 |20 250 2 45 05 09 10 07
. (74)




€l-l

@ LOW LEVEL AMPS (Continued)

Veeo | Vceo | Veso | Iceo VCE(SAT)  VBE(SAT) Cob T NF P
Tybe e ) w) W) | (a) @ \CB | W WFE o € g ‘(’\‘;‘)E Wi & o elC | R mHz) @ 1C | @B @ e | Proces
) Y Min Min Min Max Max Min  Max Max Max Min Max .
2N3877A TO-92 85 85 4 500 70 20 250 2 4.5 0.5 09 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 45 12 5 15.7 07
(74)
2N3901 T0-92 18 18 5 100 15 350 700 2 45 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 100uA 5
2N4287 TO-92 45 45 7 10 30 150 600 1 5 0.35 08 1 6 40 1 5 15.7 07
(74) 100 100 pA 5
2N4384 TO-18 40 30 - 5 10 30 150 10 5 0.2 0.65 0.8 10 8 30 120 0.5 2 156.7 07
120 1 5
100 500 10 A 5
60 1 pA 5
2N4386 TO-18 40 30 5 10 30 120 10 5 0.2 065 0.8 10 8 30 120 0.5 3 156.7 07
100 1 5
40 500 10 uA 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 .
. 2N4410 T0-92 120 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) o
2N4967 TO-92 | Same as 2N5210, see page 1-14 for explanation o7
(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 -
300 900 100 pA 5
2N5089 TO92 30 25 50 15 400 10 5 05 10 4 2 15.7 07
(72) 450 1 5 N
400 1200 100 uA 5
2N5133 TO-92 07
(72)
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NPN Transistors

M LOW LEVEL AMPS (Continued)

Veso | cBo

Cob

NF

Vceo | Vceo VCE(SAT)  VBE(SAT) fr
Type Sl W | W | W | waeVeB| LR e loe YCE L Ty e v e S| R Hz) @ IC | sy @ Fred | Proces
) v Min Min Min Max Max Min  'Max Max Max Min Max :
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 100pA 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 100uA 5
2N5232 T0-92 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 PN930, 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 100A 5 1.0 10 5 156.7 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 T0-92 30 100 20 180 660 1 5 1.0 10 07
(72)
MPS6571 TO-92 25 20 3 50 20 | 250 1000 100pA 5 0.5 10 4.5 50 0.5 07
(72)
PE4010 TO-92 30 | 28 6 200 5 200 1000 1 10 0.35 1 4 20 005 | 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 05 3 16.7 07
(72) 150 500uA 5 .
100 300 10 1A 5
PN2484 T0-92 60 60 6 10 45 800 10 5 0.35 10 6 10 100 Hz - 07
(72) ’ 250 1 5
200 500 uA 5 -
175 100 A 5 3 1
100 500 10uA 5 2 10
. 30 1uA 5
PN3565 T0-92 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 04 1 5 40 240 1 07
) (72)




Sl-1

g GENERAL PURPOSE AMPS AND SWITCHES
Veeo | Vceo | VEBo | ceBo VCE(SAT)  VBE(SAT) Cob fr toff | NF
T
M ol W | W | W | eaelCE ] MFE o lC g VCE W& v e (,"S“ ®F) | oana) @ G | o) | (am) | T Process
: 4 Min Min Min Max Max Min  Max Max | Min  Max Max | Max )
2N697 TO-5 60 45 5 1TpuA 30 | 40 120 150 10 15 1.3 150 |35 | 50 50 20
2N718 TO-18 | 60 30 5 1A 30 |40 120 150 10 15 1.3 150 [ 35 | &0 15 20
2N718A TO-18 | 75 7 10 60 | 20 500 10 15 13 150 (25 |60 50 12 i 20
40 120 150 10
35 10 10
20 . 100 kA 10
2N915 T0-18 | 70 50 5 10 60 | 50 200 10 5 10 09 10 |35 |250 10 23
2N916 TO-18 | 45 25 5 10 30 |50 200 10 1 0.5 08 10 |6 300 10 23
2N956 TO-18 | 75 35 7 10 60 | 40 §00 10 15 13 150 [25 |70 50 8 1 20
100 300 150 10
75 10 10
35 1004A 10
20 10uA 10
2N1420 T0-5 60 30 5 1pA 30 | 100 300 150 10 15 1.3 150 (35 |50 50 20
2N1566 TO5 80 60 5 14A 40 | 80 200 5 5 1.0 10 [10 |60 5 20
(1 kHz)
2N1613 TO5 75 35 7 10 €0 | 20 500 10 15 1.3 150 [ 25 |60 50 12 1 20
40 120 150 10
35 10 10
.| 20 100 A 10
2N1711 TO5 75 35 7 10 s0 | 40 500 10 15 13 150 |25 |70 50 8 1 20
100 300 150 10
75 10 10.
35 100 A 10
20 10pA 10
2N2218 TOS5 60 30 5 10 50 | 20 500 10 04 1.3 150 |8 250 20 20
20 150 1
40 120 150 10 1.6 26 500
35 10 10
25 1 10
20 100 A 10
2N2218 TO5 60 30 5 10 50 | 20 500 10 0.4 06 1.3 150 | 8 250 20 | 250 2 20
3,JTX, JTXV 40 120 150 10
35 10 10 16 26 500
25 1 10
20 106pA 10
TEST CONDITIONS:
(1) Ic = 300 A, VCE = 10V, f = TkHz. (2) Ig = 150mA, Vg = 30V, Igt = 152 = 15mA. (3) I¢ = 100 A, VCE = 10V, f = 1kHz. {4) Ic = 300mA, V¢ = 25V, Igt = 1g2 = 30mA. (5) Ic = 100 kA,
VCE = 4.5V, f = 15.7kHz. {6) Ig = 10mA, Vce = 3V, Ig! = 1g2 = 1mA. (7) I = 100 uA, Vg = 8V, f = 16.7kHz. (8) I¢ = 250 pA, VCE = 5V, f = 10Hz—15.7kHz. (9) I¢c = 3mA, Vg = 10V,
f=1MHz. (10) Ic = 10 uA, VcE = BV, f = 16.7kHz.
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NPN Transistors

9l-l

M GENERAL PURPOSE AMPS AND SWITCHES (Continued)

Type case | VCBO | VcEO | VEBO | lcBO Ves hee Ic . VeE VCE(SAT)  VBE(SAT) Ic Cob T Ic toff | NF Test Process
No. styte |V ) Vi AT e 0  Min Max € ma & W) W) oE V) @y | BR ] MHZ) @ | ns) B dition | Na.
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 12 150 | 8 250 .20 | 285 2 20

20 150 1
4 120 150 10
35 10 10
25 1 10
20 100uA 10
2N2218A TO5 75 50 6 10 60 | 20 500 10 0.3 06 1.2 150 | 8 250 20 | 300 2 20
J,TX, JTXV 407 120 150 10
. 40 10 10 1 2 500
35 1 10 .
30 100uA 10
2N2219 TO5 60 30 5 10 50 | 30 500 10 0.4 1.3 150 | 8 250 20 20
50 150 1
100 300 150 10 16 26 500
75 10 10
50 1 10
35 100uA 10
2N2219 TO5 60 30 5 10 50 | 30 500 10 04 0.6 12 150 | 8 250 20 | 250 2 20
J,JTX, JTXV 100 300 150 10
' 75 10 10 16 26 500
50 1 10
. 35 100uA 10
2N2219A TO-5 75 40 6 10 60 | 40 500 10 06 12 150 |8 300 20 | 285 2 20
50 150 1 i 2 500
100 300 150 10 ;
75 10 10
50 1 10
. 35 100A 10
2N2219A TO5 75 50 6 10 60 | 30 500 10 0.3 0.6 12 150 [ 8 250 20 | 300 2 20
J, JTX, JTXV 100 300 150 10
100 10 10 1 2 500
. 1 10
100xA 10
2N2221 TO-18 | 60 30 5 10 50 | 20 500 10 0.4 13 150 | 8 250 20 20
: 20 150 1
40 120 150 10 1.6 26 500
35 10 10 |
25 . 1 10
20 100A 10




L7

% GENERAL PURPOSE AMPS AND SWITCHES (Continued)
Vecso | Vceo | Veso | Iceo VCE(SAT)  VBE(SAT) Cob fr toff | NF
Moo s | M0 W v e e | e € a YOE T e i e bR | e @ 6 | e | TS PR
Min Min Min Max Max Min  Max Max | Min  Max Max | Max
2N2221 TO-18 60 30 5 10 50 20 500 10 04 0.6 1.3 150 | 8 250 20 250 2 20
J,JTX, JTXV 40 120 150 10
35 10 10 1.6 26 500
25 1 10
20 100 A 10
2N2221A TO-18 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 20 500
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 | € 250 20 300 2 20
J,JTX, JTXV 40 120 150 10
40 10 10 10 2.0 500
35 1 10
30 100A 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 26 500
75 10 10
50 1 10
35 100 A 10
2N2222 TO-18 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 26 500
50 1 10
35 100uA 10
2N222A TO-18 75 40 6 10 60 40 500 10 03 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 100uA 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 1580 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 45 12 80 300 2 27
(74)
TEST CONDITIONS:
(1) 1c = 300 pA, Vg = 10V, f = 1kHz. (2) Ig = 150mA, Vg = 30V, Ig! = 182 = 16mA. (3) Ig = 100 uA, Vgg = 10V, f = 1kHz. (4) I¢ = 300mA, Ve = 25V, 11 = 1g2 = 30mA. (5) Ic = 100 A,
VcE = 4.5V, f = 15.7kHz. (6) Ic = 10mA, Vce = 3V, 1T = 182 = 1mA. (7) Ig = 100 uA, VG = 5V, f = 15.7kHz. (8) I¢ = 250 uA, Vg = 5V, f = 10Hz—15.7kHz. (9) Ig = 3mA, Vcg = 10V,
f=1MHz. (10) ic = 10 A, VgE = 5V, f = 15.7kHz.

sloysisuel] NdN




NPN Transistors

% GENERAL PURPOSE AMPS AND SWITCHES (Continued)

8L-1

1
Type case | VCBO | Vceo | VeBo | !cBO Ve hEe ic Vee VCE(SAT)  VBE(SAT) Ic Cob T ic toff | NF Test Process
No Style V) v) v ("A)@(V) Min Max@ (mA)& (v) V) & { @(mA) tpF) {MHz) @(mA) (ns} | (dB) Condition Ne.
- 4 Min Min Min | Max i Max Min  Max Max | Min  Max Max | Max -
2N2714 7092 | 18 18 5 500 18 | 75 225 2 45 0.3 0.6 12 50 27
(74)
2N2923 TO92 | 25 25 5 100 25 | 90 180 2 10 10 04
(74) (1 kHz)
2N2924 TO-92 | 25 25 5 100 25 | 150 300 2 10 10 04
(74) {1 khz) .
2N2925 7092 | 25 25 5 160 25 | 235 470 2 10 10 04
(74} (1 kHz) :
2N2926 TO92 | 18 18 5 500 18 |35 470 2 10 10 04
(74) (1 kHz) . :
2N3115 TO-18 | 60 20 5 25 50 | 40 120 150 10 05 13 150 | 8 250 20 | 500 2 20
2N3116 TO-18 | 60 20 5 25 50 | 100 300 150 10 05 13 150 |8 250 20 | 500 2 20
2N3299 TO-6 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 06 15 500
25 1 10
20 100 uA 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 15 500
50 1 10
35 100uA 10
2N3301 TO-18 |~ 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 06 15 500
35 10 10
25 1 © 10
‘ ) 20 100pA 10 ) ,
2N3302 T0-18 | 60 30 5 10* 50 | 50 500 10 0.22 11 150 |8 250 50 | 150 4 20
50 150 1
160 300 150 10 06 15 500
75 10 10
50 1 10
35 100pA 10 ‘
2N3390 To92 | 25 25 3 100 18 [ 400 800 2 45 ) 10 04
(74) ’ .
2N3391 T0-92 | 25 25 5 100- 18 | 250 500 2 .45 10 04
(74)




61-1

% GENERAL PURPOSE AMPS AND SWITCHES (Continued)
Vceo | Vceo | VeBo | !ceo VCE(SAT)  VBE(SAT) Cob fr toff | NF
Tvpe ;:’l: W W) | emeVCB | NFE e 6 NCE| T & v e 'S [pR [ mea e 'S | e |am) | Test | Process
) Min Min Min Max Max Min  Max Max | Min  Max Max | Max )
2N3391 TO-92 25 25 5 100 18 250 500 2 45 10 5 5 04
(74)
2N3392 TO-92 25 25 5 100 18 160 300 2 45 10 04
(74) .
2N3393 TO-92 25 25 5 100 18 20 180 2 45 10 04
(74) .
2N3394 TO-92 25 25 5 100 18 55 110 2 45 10 04
(74)
2N3395 TO-92 25 25 5 100 18 150 500 2 45 . 10 04
(74)
2N3396 TO92 25 25 5 100 18 90 500 2 4.5 10 04
(74)
2N3397 TO92 25 25 5 100 18 55 500 2 4.5 10 04
(74)
2N3398 TO-92 25 25 5 100 18 55 800 2 4.5 10 04
] (74)
2N3414 TO092 25 25 5 100 25 75 225 2 4.5 0.3 0.6 13 50 19
(74) B
2N3415 TO-92 25 25 5 100 25 180 540 2 45 0.3 0.6 1.3 50 04
(74)
2N3416 TO-92 50 50 5 100 25 75 225 2 4.5 0.3 0.6 13 50 04
(74) ’
2N3417 TO-92 50 50 5 100 25 180 540 2 4.5 0.3 0.6 13 50 04
) (74), i
2N3641 TO-92 | Same as PN3641, see page 1-22 for explanation 19
- (72)
2N3642 TO-92 | Same as PN3642, see page 1-22 for explanation 19
(72) . .
2N3643 TO-92 | Same as PN3643, see page 1-22 for explanation 19
(72)
2N3678 TO-5 75 55 6 10 60 25 500 10 04 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 100pA 10
TEST CONDITIONS:
(1) Ic = 300 wA, Vg = 10V, f = 1kHz. (2) Ig = 150mA, Vcg = 30V, 1gT = 152 = 15mA. (3) I¢ = 100 pA, Vg = 10V, f = 1kHz. (4) Ig = 300mA, Vg = 25V, Ig1 = 152 = 30mA. (5] Ic = 100 kA,
VCE = 4.5V, f = 15.7kHz. (6) Ig = 10mA, Vg = 3V, 151 = I32 = 1mA. (7) Ic = 100 uA, VcE = 5V, f = 15.7kHz. (8) Ic = 250 uA, Vcg = 5V, f = 10Hz—15.7kHz. (9) Ig = 3mA, Vcg = 10V,
£=1MHz. (10) Ic = 10 pA, Vcg = 5V, f = 16.7kHz.

siojsisuel] NdN




NPN Transistors

@ GENERAL PURPOSE AMPS AND SWITCHES (Continued)

oz

Type cse | VCBO [ VCEO | VEBO | IcBO (o heE Ic . VcE VCE(SAT)  VBE(SAT) c Cob T ic | loff NF Test Process
N Styl (v) v) v) (nA) @ ivi Min  Max @ (mA) & W) (v) & (v @ (mA) (pF) (MHz) @ (mA) (ns) | (dB) Condition N
o Yie | Min Min | Min | Max Max Min  Max Max | Min  Max Max | Max | =0 o
2N3691 TO-92 | Same as PN3691, see page 1-22 for explanation 23
(72)
2N3692 TO-92 | Same as PN3692, see page 1-22 for explanation . 23
(72) . . .
2N3693 TO-92 | Same as MPS3693, see page 1-24 for explanation 27
. (72)
2N3694 TO-92 | Same as PN3694, see page 1-22 for explanation 27
(72) '
2N3704 TO-92 50 30 5 100 20 100 300 50 2 0.6 100 | 12 100 50 13
(74) : .
2N3705 TO-92 50 30 5 100 20 50 150 50 2 0.8 . 100 | 12 100 50 13
(74)
2N3706 TO-92 40 20 5 100 20 30 600 50 2 1.0 100 | 12 100 50 13
(74) :
2N3721 TO-92 18 18 5 500 18 60 660 2 10 12 27
(74) (1 kHz)
2N3793 TO-92 40 20 5 500 15 20 100 10 04 10 10 100 600 10 13
(74) 20 120 10 .10
10 1 10
2N3794 TO-92 40 20 5 500 15 100 100 ‘\ID 04 10 10 100 600 10 13
(74) 100 600 10 10
: - 35 1 10
2N3827 TO-92 60 45 4 100 30 100 400 10 10 35 |[200 800 10 27
(74) .
2N3858 TO-92 30 30 4 500 18 60 120 2 45 4 90 250 2 27
: (74) : .
2N3859 . TO-92 30 30 4 500 18 100 200 2 45 4 90 250 2 27
(74) .
2N3860 TO-92 30 30 4 500 18 150 300 2 45 4 90 250 2 27
(74) . . .
2N3903 TO-92 60 40 6 15 100 1 0.2 0.6 085 10 4 250 10 225 |6 6/7 23
(72) 30 50 1
50 150 10 1 0.3 095 50
35 1 1
. 20 ' 100uA 1 . .
2N3904 TO-92 60 40 6 30 30 100 1 0.2 065 .085 10 4 300 10 250 |5 6/7 23
(72) . 60 50 1 V
’ 100 300 10 1 03 095 50
70 1 1
40 100uA 1




tet

M GENERAL PURPOSE AMPS AND SWITCHES (Continued)
Vceo | Vceo | Veso | !cBo VCE(SAT)  VBE(SAT) Cob fr toff | NF
T T P
f:ope St:aslz V) ) v (A} @‘{S)B Mi:FEMax e (n:g) \{\(/:)E i & v e (rIncA) (pF) MHz) @ (rln(i\) ns) | (dB) Con:is:ion rNo::)&‘s
T Y Min Min Min Max Max Min  Max Max | Min  Max Max | Max '
2N3946 TO-18 60 40 6 20 50 1 0.2 06 09 10 4 250 10 375 |5 6/7 23
50 150 10 1
45 1 1 0.3 1.0 50
30 100pA 1
2N3947 TO-18 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
80 1 1 03 1.0 50
60 100pA 1
2N4123 TO-92 40 30 5 50 20 25 50 1 0.3 095 50 4 250 10 6 7 23
(72) 50 150 2 1
2N4124 TO-92 30 25 5 50 20 60 50 1 0.3 095 50 4 300 10 5 7 23
(72) 120 360 2 1
2N4140 TO-92 | Same as PN4140, see page 1-22 for explanation 19
(72)
2N4141 TO-92 | Same as PN4141, see page 1-22 for explanation 19
(72)
2N4400 TO-92 60 40 6 20 500 2 0.4 0.75 095 150 | 6.5 200 20 255 2 13
(72) 50 150 150 1
40 10 1 0.75 .12 500
20 1 1
2N4401 TO-92 60 40 6 40 500 2 0.4 0.76 095 150 | 6.5 250 20 255 2 13
(72) 100 300 150 1
80 10 1 0.75 1.2 500
40 - 1 1
20 100 A 1
PN2221 TO-92 60 30 5 10 50 20 500 10 0.4 1.3 150 | 8 250 20 19
(72) 20 . 150 1
40 120 150 10 16 26 500
35 10 10
25 1 10
20 100 A .10
PN2221A TO-92 75 40 6 10 60 25 500 10 0.3 0.6 12 150 | 8 250 20 285 2 19
(72) 20 150 1
40 120 150 10 1.0 2.0 500
35 10 10
25 110
20 100uA 10
TEST CONDITIONS:
(1) Ig = 300 pA, VGE = 10V, f = 1kHz. (2) I¢ = 150mA, Vg = 30V, 1g1 = 1g2 = 15mA. (3) Ic =100 wA, Vcg = 10V, f = 1kHz. (4) Ic = 300mA, Ve = 25V, 1g1 = 1g2 = 30mA. (5) Ic = 100 uA,
VGE = 45V, f = 15.7kHz. (6) Ic = 10mA, Ve = 3V, 1g1 = 152 = 1mA. (7) Ig = 100 pA, VGE = 5V, f = 15.7kHz. (8) Ic = 250 pA, Vg = BV, f = 10Hz—15.7kHz. (9) I = 3mA, VcE = 10V,
f = 1MHz. (10) Ic = 10 pA, VCg = BV, f = 15.7kHz.
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NPN Transistors

% GENERAL PURPOSE AMPS AND SWITCHES (ani:inued)

[24d%

Type case | VcBO | Vceo | Veso | lceo Ves hEE e, Ve VCE(SAT)  VBE(SAT) Ic Cob fr ic | foff NF Test | Process
No syle | V| W VA @ T i Max @ (ma) & () W& V) ey | BF) ] M) @ Ty tes) | (B tion | No
: A\ Min Min Min Max - Max Min  Max Max | Min  Max Max | Max :
PN2222 TO92 | 60 30 5 10 50 | 30 500 10 04 . 13 150 |8 250 20 19
(72) 50 150 1
100 300 150 10 16 26 500
75 10 1
50 1 1 )
. 35 100 A 1
PN2222A To92 | 75 0 |- 6 10 60 | 40 500 10 03 06 12 150 | 8 300 20 | 285 2 | 19
. (72) ‘ 50 150 1 .
100 300 150 10 10 20 500
R 75 10 1
50 1 1
35 100pA 1
PN3641 TO92 | 60* 30 5 50* 50 | 15 500 10 0.22 150 | 8 250 50 19
(72) 40 120 150 10
PN3642 To92 | 60 45 5 50* 50 | 15 500 10 0.22 150 | 8 250 50 . 19
(72) 40 120 150 10
PN3643 T092 | 60 30 5 50* 50 [ 20 500 10 0.22 j 150 | 8 250 50 19
(72) 100 300 150 10 .
PN3691 T092 | 35 20 4 50 15 | 40 160 10 1 0.7 09 10 (35 | 200 500 10 23
(72) )
PN3692 7092 | 35 20 4 50 15 | 100 400 10 1 0.7 09 10 [35 [200 500 10 23
(72)
PN3694 To92 | 45 45 4 50 30 | 100 400 10 1 6 200 10 27
(72)
PN4140 TO92 | 60 30 5 20 500 10 0.4 13 150 [ 8 | 250 20 | 310 2 19
(72) . 20 150 1
- - ]4 120 150 10 16 26 500
35 10 10
25 1 10
20 100pA 10 )
PN4141 T0-92 | 60 30 5 30 500 10 0.4 13 150 | 8 250 20 | 310 2 19
(72) ) | 50 150 1
100 300 150 10 16 26 . 500
75 10 10
50 1 10
35 100pA 10
PN5127 TO-92 | 20 12 3 50 10 [ 16 300 2 10 0.3 10 10 |35 | 150 2 27
(72) B : : o
PN5128 T092 | 15 12 3 50 10 | 35 350 50 10 0.25 1.1 150 [ 10 | 200 800 50 19
(72) _ - 20 10 10




oAl

% GENERAL PURPOSE AMPS AND SWITCHES (Continued)

Type case | VCBO | VCEO | VEBO | IcBO . heg e , veg | VCEISAT) - VBE(SAT) . | Cob fr i | foft | NF Test Process
No. Style v) v) . tv) | nA) @ W) | Min Max @ (mA) W vy = & (v mA) (pF) (MHz) @ (mA} (ns} | (dB) Condition No.
) Y Min Min Min Max Max Min  Max Max | Min  Max Max | Max .
PN5129 TO-92 15 12 3 50 10 35 350 50 10 0.25 1.4 180 | 10 200 80G 50 19
(72) 20 10 10
PN5131 TO-92 20 15 3 50 i0 35 500 10 1 1.0 10 ] 100 10 27
(72)
PN5132 T092 20 20 3 50 10 30 400 10 10 20 0.8 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 11 150 | 35 40 400 50 19
(72) 20 30 1
PN5137 T0-92 30 20 3 100 20 20 400 150 1 0.25 11 150 | 35 40 400 50 19
(72) 20 30 1
EN2222 TO-22 | Same as PN2222, see page 1-22 for explanation 19
(72) i
MPSA10 T0-92 40 4 100 30 40 400 5 10 4 50 5 27
(72)
MPSA20 TOS82 40 4 100 30 40 400 5 10 4 125 5 02
(72)
MPSLO1 TO-92 140 120 5 TeA 40 80 300 10 5 0.2 1.2 10 8 60 10 16
(72) 0.3 1.4 50
MPS2711 TO-92 18 18 5 600 18 30 90 2 45 4 23
(72)
MPS2712 TC-92 18 18 5 500 18 75 226 2 45 4 23
(72)
MPS2716 TO92 18 18 5 500 18 75 225 2 4.5 35 23
(72)
MPS2923 TC-92 25 25 5 500 25 90 180 2 10 12 04
(72) (1 kHz)
MPS2924 TO-92 25 25 5 500- 25 160 300 2 10 12 04
(72) (1kHz)
MPS2925 TO-92 25 25 5 500 25 235 470 2 10 12 04
(72) (1 kHz)
MPS2926 T0-92 25 25 5 500 18 35 470 2 10 3.5 04
(72) (1 kHz} (6 Groups)
MPS3392 TO-S2 25 25 5 100 18 150 300 2 45 10 04
(72)

TEST CONDITIONS:

(1) Ic = 300 pA, Vg = 10V, f = 1kHz. (2) Ic = 150mA, Ve = 30V, Ig! = 12 = 15mA. (3) ig = 100 uA, VgE = 10V, f = 1kHz. (4) I¢ = 300mA, Vg = 25V, 1g1 = 1g2 = 30mA. (5) I¢ = 100 A,
VCE = 4.5V, f = 16.7kHz. (6) I¢ = 10mA, Ve = 3V, I1g! = 182 = 1mA. (7) Ig = 100 A, Vg = 5V, f = 16.7kHz. (8) Ig = 250 pA, Vg = BV, f = 10Hz—15.7kHz. (9) Ic = 3mA, Vg = 10V,
f=1MHz. (10) Ic = 10 uA, VCE = 5V, f = 15.7kHz.
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NPN Transistors

M GENERAL PURPOSE AMPS AND SWITCHES (Continued)

el

A Y
Type case | VCBO | VCEO | VEBO | lcBO , cB hEe Ic Vee VCE(SAT)  VBE(SAT) c Cob fT Ic toff | NF Test - | Process
No. Style V) (v) (v) (nA) @ V) | Min  Max @ (mA) W) v) & v) e (mA) (pF) (MHz) @ (mA) (ns) | (dB) Condition N
) Y Min Min Min Max . Max Min  Max Max | Min  Max m Max | Max oncitio o

MPS3393 T0-92 25 100 18 | 90 180 2 4.5 35 04
(72)

MPS3394 TO-92 25 100 - 18 55 10 2 45 3.5 04
(72) . -

MPS3395 TO-92 25 . 100 18 150 500 2 45 3.5 04
(72)

MPS3396 TO-92 25 100 18 | 90 500 2 45 3.5 04
(72)

MPS3397 TO-92 25 100 18 55 500 2 45 3.5 04
(72)

MPS3398 TO-92 25 100 18 55 800 2 45 35 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 35 200 10 4 9 27
(72)

MPS3694 TO-92 45 .45 4 50 35 100 400 10 10 35 | 200 10 4 9 27
(72)

MPS3704 TO-92 50 30 5 100 20 100 300 &0 2 06 100 | 12 100 50 . 13
72) ) )

MPS3705 T0-92 50 30 5 100 20 | 50 150 50 2 08 J100 | 12 100 50 13
(72)

MPS3706 TO-92 40 20 5 100 20 | 30 600 50 2 1.0 100 | 12 100 50 13
(72) .

MPS3721 TO-92 500 18 | 60 660 2 10 3.5 23
(72) (1 kHz)

MPS3826 TO-92 60 45 4 100 30 | 40 160 10 10 35 | 200 800 10 23
(72)

MPS3827 T0-92 60 45 4 100 30 100 400 10 10 3.5 | 200 800 10 23
(72)

MPS5172 TO-92 25 25 5 100 25 100 500 10 10 0.25 10 10 04
(72)

MPS6512 TO0-92 40 30 4 50 30 | 30 100 10 05 50 35 23
(72) 50 100 2 10

MPS6513 T0-92 40 30 4 50 30 | 60 100 10 05 50 35 23
(72) ) 90 180 2 10

MPS6514 TO-92 40 25 4 50 30 90 100 10 05 50 3.5 23
(72) 150 300 2 10




Gzl

% GENERAL PURPOSE AMPS AND SWITCHES (Continued)
Type casse | VCBO | VcEO | VEBO | fcBO (o hEE ic . Vee | VCE(SAT) - VBEiSAT) . | Cob fr ic | toff | NF Test Process
No Style Vi Vi Wi A @ T i Max @ ma) & (V) v & W@y | PRV MH2) @) ns) H(AB) o ition | No
) Min Min Min Max Max Min  Max Max | Min  Max Max | Max ° )
MPS6515 TO92 | 40 25 4 50 30 | 150 100 10 05 50 |35 23
(72) 250 500 2 10
MPS6520 TO92 25 4 50 30 | 200 400 2 10 0.5 50 |35 3 10 04
(72) 100 100:A 10
MPS6521 TO92 25 4 50 30 [200 600 2 10 05 50 |35 3 10 04
(72) 150 1002A 10
MPS6530 TO92 | 60 40 5 50 a0 |25 500 10 05 10 100 |5 13
(72) 40 120 100 1
. 30 10 1
MPS6531 TO92 | 60 40 5 50 40 |50 500 10 0.3 1.0 100 |5 13
(72) 90 270 100 1
60 10 1
MPS6532 TO92 | 50 30 5 100 30 |30 100 1 0.5 12 100 |5 13
(72)
MPS6564 TO-92 45 5 500 a0 [25 10 5 0.5 10 [4 27
(72)
MPS6565 TO92 | 60 45 4 100 30 {40 160 10 10 0.4 10 |35 27
(72) -
MPS6566 TO92 | 60 a5 4 100 30 {100 400 10 10 0.4 10 (35 [200 10 27
(72)
MPS6573 TO92 35 100 35 | 100 100uA 5 05 10 [12 [100 300 10 02
(72) 200 500 10 5
MPS6574 T0-92 35 100 35 |[100 300 1 5 05 10 [12 |[100 300 10 02
(72) (4 Groups)
MPS6575 TOS2 45 100 45 | 100 100pA 5 05 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 TO92 | 60 40 4 100 30 |40 20 1 0.15 100 |6 150 20 13
(72) :
NS3203 TO-18 | 60 40 6 15 100 1 0.2 065 085 10 |4 250 10 |225 6 23
30 50 1
50 150 10 1 0.3 095 50
35 1 1
20 100 pA 1
TEST CONDITIONS:
(1) I¢ = 300 uA, Vg = 10V, f = 1kHz. (2) I = 150mA, Vge = 30V, Igt = 1g2 = 15mA. (3) Ig = 100 uA, VgE = 10V, f = 1kHz. (4) I¢ = 300mA, Vg = 25V, Ig1 = Ig2 = 30mA. (5) Ic = 100 uA,
VGE = 4.5V, f = 16.7kHz. (6) Ic = 10mA, Ve = 3V, Igl = 182 = 1mA. (7) I¢ = 100 pA, VcE = 5V, f = 15.7kHz. (8) I = 250 uA, VCE = 5V, f = 10Hz—15.7kHz. (9) Ic = 3mA, VCE = 10V,
f=1MHz. {10} Ic = 10 A, Vcg =5V, f = 15.7kHz.
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NPN Transistors

% GENERAL PURPOSE AMPS AND SWITCHES (Continued)

9z-1

v, V, \" [
Type Case cBo | Vceo | VEBo | 'cBO hEE ic . Vcg | VCESAT) - VBE(SAT) . | Cob fr i | foff | NF Test Process
No. Style v) tv) v) (nA) @ W) Min  Max @ (mA) & ) vy & (v) @ (mA) (pF) (MHz) @ (mA) (ns) | (dB) Conditi N
. Y Min Min Min Max Max Min  Max' Max | Min  Max m Max | Max ondition o
NS3804 TO-18 60 40 6 30 100 1 0.2 0585 085 10 4 300 10 250 6 23
50 50 1
100 300 10 1 0.3 095 50
70 1 1
40 100pA 1
2N4424 TO-92 40 40 5 100 25 180 540 2 45 0.3 0.6 1.3 50 04
(74)
2N4944 TO-92 | Same as PN2222A, see page 1-22 for explanation . - 19
2N4845 (72)
2N4946 .
2N4951 TO-92 €0 30 5 50 40 60 200 150 10 0.3 13 150 | 8 280 20 400 2 13
{74) . 40 10 10 ‘
20 1 10
2N4952 TO-92 60 30 5 50 40 100 300 150 10 03 13 150 | 8 250 20 400 2 13
(74) 75 10 10
. 50 1 10
2N4953 TC-92 60 30 5 50 40 200 600 150 10 | 03 13 150 | 8 250 20 400 2 13
(74) B 150 10 10
75 1 10
2N4954 T0O-92 40 30 5 50 30 60 600 150 10 03 1.3 150 | 8 250 20 400 2 13
(74) 40 10 10
20 1 10
2N4369 TO-92 | Same as PN2221, see page 1-21 for explanation 19
(72) ) :
204970 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 TO-92 | Same as PN5128, see page 1-22 for expianation - 19
(72)
2N5129 TG0-92 | Same as PN5129, see page 1-23 for explanation 19
(72) .
2N5131 TO-92 | Same as PN5131, see page 1-23 for explanation 27
2N5132 TO-92 | Same as PN5132, see page 1-23 for explanation 27
(72)
2N5135 TO-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}




Lzl

@ GENERAL PURPOSE AMPS AND SWITCHES (Continued)
Vceo | Vceo | Veso | !ceo VCE(SAT)  VBE(SAT) Cob fr toff | NF T P
Tvpe ome W [ v | | maieYCB | FEL e g YeE Wioa W oe S fpR | ) e 1S e | @ | Te | Proces
- vie Min Min Min | Max ! m Max Min  Max Max | Min  Max Max | Max o
2N5137 TO-92 | Same as PN5137, see page 1-23 for explanation . 19
(72)
2N5172 7092 | 25 25 5 100 25 | 100 500 10 10 0.25 10 |10 04
(74) .
2N5219 [ TO92 [ 20 15 3 100 10 {3 500 2 10 0.4 1.0 10 |4 150 10 27
(72)
2N5220 To92 | 15 15 3 100 10 {30 600 &0 10 05 1.1 150 [ 10 | 100 20 13
(72) 25 10 10
2N5223 7092 | 25 20 3 100 10 |50 80 2 10 0.7 12 10 |4 150 10 27
. (72)
2N5225 T0-92 | 25 25 4 300 15 |30 600 50 10 0.8 10 100 |20 |50 - 20 13
(72) 25 50 10
2N5550 TO92 | 160 140 6 100 100 | 20 50 5 0.15 10 10 |8 100 300 10 10 8 16
(72) 60 250 10 5
60 1 5 0.25 1.2 50
2N5551 TO92 [ 180 160 6 50 120 | 30 50 5 0.15 10 10 |6 100 300 10 8 8 16
(72) 80 250 10 5
80 1 5 0.2 1.0 50-
2N5816 7092 | 50 40 5 100 25 |25 500 2 0.75 12 500 |15 | 100 50 13
(77) 100 200 2 2
TN2219 TO-92+| 60 30 5 10 50 | 30 500 10 04 1.3 150 |8 50 20 19
(91) : 50 150 1
100 300 150 10 16 26 500
75 10 10
50 1 10
35 0.1 10
TN2219A TO-92+| 785 40 6 10 60 | 40 500 10 0.3 06 12 150 |8 60 20 4 3 19
(91) 50 150 1
100 300 150 10 1.0 20 500
75 10 10
50 1 10
35 0.1 10
TEST CONDITIONS: ) -
(1) Ic = 300 pA, VG = 10V, f = 1kHz. {2) Ic = 160mA, V¢ = 30V, 1g1 = 152 = 15mA. (3) I¢ = 100 pA, Vg = 10V, f = 1kHz. (4) I = 300mA, Vg = 25V, Igt = 152 = 30mA. (5) Ic = 100 pA,
VCE = 4.5V, f = 15.7kHz. (6) I = 10mA, Ve = 3V, Ig1 = 152 = 1mA. (7) Ig = 100 uA, Vg = 5V, f = 15.7kHz. (8) Ig = 250 uA, VGE = 5V, f ='10Hz—15.7kHz. (9) Ic = 3mA, VcE = 10V,
f=1MHz. (10) Ic = 10 A, VG =5V, f = 15.7kHz.
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NPN Transistors

@ ,MEDIUM POWER

8zl

- Toea®
Type case | VCBO | VCEO | VEBO ,‘::E:o ves hee Ic vce | VCEisat) VBE(at) |, | Cob fr i | fort | NF Test Process
No. Style ) i v A © () | min® Max @ ma) & qwy | V) & W@ | BFY] MH2) @ R, ) tns) fB) ) ion | No

Min Min Min Max Max - Min Max Max | Min Max ) Max | Max "

2N699 T0-39 120 60 5 2 60 |40 120 150 10 5 1.3 150 | 20 |50 50 12

2N2017 T0-39 60 60 8 10pA 30 |20 S 1A 15 2 © 200 : 12

50 200 200mA 10
20 10 mA 10 )
2N2102 TO-39 120 65 7 2 60" |10 ° 1A 10 05 11 150 | 15 |60 50 6 1 12
25 500 10
40 120 150 10
35 10 10
20 0.1 10
10 0.01 10
2N2192 TO-39 60 40 - 5 10 30 |15 1A 10 0.35 1.3 150 | 10 |50 50 S 12
35 500 10 :
70- 150 1
100 300 150 10
- 75 10 ©o10
) 15 0.1 10
2N2192A TO-39 60 40 5 10 30 [158 15 1A 10 | 025 1.3 150 |20 |[s0 50 12
35 500 10
70 150 1
100 300 150 10
75 ©-10 10
: 15 0.1 10 )
2N2193 T0-39 80 50 8 10 60 | 15 1A 10 0.35 13 150 | 20 |50 50 : 12
. 20 500 10 ‘
30 150 1
40 120 150 10.
30 T 10 10
15 0.1 10
2N2193A TO-39 80 50 8 10 60 |15 1A 10 0.25 1.3 150 |20 |50 - 80 12
20 500 10
30 150 1
40 120 150 10
30 ) 10 10
15 0.1 10
‘2N2195 TO-39 45 25 5 100 30 |10 150 1 0.35 1.3 150 [20 |s0 50 . 12
20 150 10
2N2195A TO-39 45 25 | s 100 30 |10 150 1 0.25 13 150 | 20 |50 50 : 12
. 20 150 10




6¢C-L

ﬂ MEDIUM POWER (Continued)
Veso | Veeo | Veso GBS \ VBE( C f Y NF
Type Case ICBO . Vca heE e vee | VeEGat) BE(sat) ob T ic | toft Test Process
No syle | VL MW e W | Min Max @ ma) & W) W& V) @y PRV (M) @ | s JUAB) o tion | No
. Min Min Min Max n @ Max Min  Max Max | Min  Max Max | Max '
2N2243 TO-39 120 80 7 10 60 | 15 500 10 0.35 13 150 | 15 |50 50 12
30 150 1
40 120 150 10
30 10 10
15 0.1 10
2N2243A TO-39 120 80 7 10 60 | 15 500 10 0.25 1.3 150 | 15 |80 50 12
30 150 1
40 120 150 10
30 10 10
15 0.1 10
2N2270 TO-39 60 45 7 50 60 |50 200 150 10 09 12 150 | 15 | 100 50 6 1 12
30 1 10
2N2657 TO-39 80 50 8 100 60 | 15 5A 6 05 15 1A | 150 [20 200 (1.5 2 34
40 120 1A 2 3 25 5A
2N2668 TO-39 100 80 8 100 60 |15 5A 6 0.5 15 1A 20 200 |15 2 34
40 120 1A 2 3 2.5 5A
2N2890 TO-39 100 80 5 50uA 60 | 25 2A 5 05 12 1A |70 |30 200 (1.5 3 34
30 9 1A 2
20 100 2 0.75 13 2A
2N2891 TO-39 100 80 5 50uA 60 | 40 2A 5 05 12 1A |70 |30 200 |1.5 3 34
50 150 1A 2
35 100 2
: 50 300 50 10 0.75 13 2A
2N3019 TO-39 140 80 7 10 9 |15 1A 10 02 1.1 150 | 12 | 100 50 4 4 12
50 500 10
100 300 150 10
90 10 10
50 0.1 10
2N3019 TO-39 140 80 7 10* 9 | 15 1A 10 0.2 14 150 | 12 |100 400 50 4 4 12
J,JTX, JTXV 50 200 500 10
100 300 150 10 05 500
90 10 10
50 200 0.1 10
TEST CONDITIONS:
(1) Ig = 300 kA, VGg = 10V, f = 16.7kHz. (2) I¢ = 1A, Ve = 20V, Ig? = 152 = 100mA. (3) Ig = 1A, Vo = 20V, Ig! = 152 = 50mA. (4) Ic = 100 uA, Vcg = 10V, f = 1kHz. (5) Ic = 150mA,
Vee = 20V, 1g1 = 1g2 = 7.5mA. (6) Ic = 30 wA, Vg = 10V, f = 1kHz. (7) Ig = 150mA, Vgg = 2V, Ig! = 1g2 = 15mA. (8) I¢ = 500 uA, Veg = 10V, f = 1kHz. (9) I¢ = 2A, Vg = 40V,
1g1 =152 = 200mA.
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NPN Transistors
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@ MEDIUM POWER (Continued)
veeo | Veeo | veso  'CES VCEat)  VBE(sat) Cob fr toff | NF
Type Case IcBO ., VcB hgg Ic VCcE . Ic o Ic h . Test Process
No. Style (V) V) v (nA) (V) | Min Max @ (mA) & (v) V) & v @ (mA) (pF) (MHz) @ (mA) (ns) (d8) Conditi N
" ty Min Min Min Max ! Max Min Max Max | Min  Max Max | Max ndition °:
2N3020 TO-39 ‘140 80 7 10 90 15 1A 10 0.2 1.1 150 12 80 50 o 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 14 1.7 150 15 100 50 12
25 150 25
2N3107 TO-39 100 60 7 10 - 60 40 500 10 0.25 1.1 160 20 70 50 1000 7 5/6 12
100 300 150 1
35 0.1 10 1.0 2.0 1A
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 20 1A
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 1A
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 10 20 1A
2N3114 TO-39 150 150 ° 5 10 100 | 30 120 30 10 1.0 09 50 9 40 30 08
. 15 0.1 10
2N3498 TO-39 100 100 6 50 50 15 500 10 0.2 0.8 10 10 150 20 ) 08
40 120 150 10 0.25 09 50. : i
35 10 10 06 14 300
25 1 10
20 0.1 10
2N3498 TO-39 . 100 100 6 50 50 15 500 10 02 08 . 10 10 150 800 20 1150 16 7/8 08
. 40 120 150 10
35 10 10 0.6 14 300
25 1 10
20 0.1 10
2N3498 TO-39 100 100 6 50 50 15 500 10 0.2 0.8 10 10 150 800 20 1150 16 7/8 08
J,JTX, 40 120 150 ) 10
JTXV . 35 10 : 10 06 1.4 300
25 1 10
. - 120 0.1 10
2N3499 TO-39 100 100 6 50 50 20 500 10 0.2 08 _ 10 10 150 20 08
100 300 150 10 : .
75 10 10 0.25 09 50
50 1 10 0.6 14 300
35 0.1 10
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M MEDIUM POWER (Continued)

] Ices* .
Type Case Vceo | Vceo | VEBO Lo 8 hEE Ic vee | VEEGat) VBE(sat) ic | Geb fr 1o | toff | NF Test Process
No Style v) v v (nA) V) | mi Max @ (mA) (v) v & v @ {mA) (BF) (MHz} @ (mA) {ns) | (dB) Condition No
. 4 Min Min Min Max n a Max Min  Max Max | Min  Max Max | Max !
2N3499 TO-39 100 100 8 50 50 20 500 i0 0.2 08 10 10 150 800 20 [1150 16 7/8 08
J,JTX, JTXV 100 300 150 10 :
75 10 10 0.8 14 300
50 1 10
35 0.1 10
2N3500 TO-39 150 150 6 50 75 15 300 10 0.2 08 10 8 150 20 0.8
40 120 150 10
35 10 10 0.25 09 50
25 1 10 04 1.2 150
20 0.1 10
2N3500 TO-39 150 150 6 50 75 15 300 10 0.2 08 10 8 150 800 20 [1150 16 7/8 08
J,JTX, JTXV 40 120 150 10
35 10 10 0.4 12 150
25 1 10
20 0.1 10
2N3501 TO-39 150 150 6 50 75 20 300 10 0.2 08 10 8 150 20 . 08
100 300 150 10 50
75 10 10 0.25 09 150
50 1 10 0.4 1.2
35 0.1 10
2N3501 TO-39 150 180 6 50 75 20 300 10 0.2 08 10 8 150 800 20 1150 1€ 7/8 08
JITX, JTXV 100 300 180 10
75 10 10 0.4 12 150
50 1 10
35 0.1 10
2N3556 TO-82 Same as PN3566, see page 1-39 for explanation 14
(72) :
2N3567 TO-92 Same as PN3567, see page 1-33 for explanation 14
(72}
2N3568 TO-92 Same as PN3568, see page 1-38 for explanation 12
(72)
2N3589 T0-92 Same as PN3569, see page 1-39 for explanation 14
(72)
2N3665 TO39 120 80 10 50 60 25 500 10 05 1.2 150 12 60 50 12
40 120 150 1C
30 10 10 1.2 18 800

TEST CONDITIONS:
(1) Ig = 300 pA, Vg = 10V, f = 16.7kHz. (2) Ic = 1A, Vg = 20V, 1g1 = 152 = 100mA. (3} I¢ = 1A, Vg = 20V, ig! = 152 = 50mA. (4) I = 100 gA, Vg = 10V, f = 1kHz. (5) Ic = 150mA,

Vee =20V, igl =

11 = 1g2 = 200mA.

1g2 = 7.5mA. (6) I = 30 pA, Vg = 10V, f = 1kHz. (7) Ic = 150mA, Vgg = 2V, Ig! = 152 = 15mA. (8) Ic = 500 uA, VGE = 10V, f = 1kHz. (9) I¢ = 2A, V¢ = 40V,
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NPN Transistors

% MEDIUM POWER (Continued)

el

Ices”®
v .
Type Case Vcso | Vceo | VEBO oo 8 hee Ic vee | VeEtsan VBE(sat) Ic Cob fT ic | toff | NF Test Process
No syle | V| WL LA W | Min Max @ ma) & W) W& V) @] R MHE @ n ] des) 1 dB) o ition | No
N Min Min Min Max : Max Min  Max Max | Min Max Max | Max :
2N3666 T0-39 120 80 10 _50 60 | 50 500 10 05 12 150 | 12 |80 50 12
100 300 150 10
70 10. 10 1.2 1.8 500
2N3700 T0-18 140 80 7 10 9 |15 1A 10 0.2 11 150 | 12 [ 100 200 5 4 4 12
4,JTX, JTXV - 50 500 10
100 300 150 10 |- 05 500
90 10 10
50 1 10
2N3700 T0-18 140 80 . 7 10 9 | 15 1A 10 02 . 1.4 150 | 12 | 100 400 50 4 4 12
50 200 500 10
100 300 150 10 05 500
90 10 10
50 200 0.1 10
2N3742 TO-39 300 300 7 200 200 | 20 50 20 0.75 10 10 6 60 10 48
20 200 30 10
15 10 10 1.0 12 30
10 3 10
2N3945 T0-39 70 50 8 40 60 | 20 500 10 1.8 1.8 500 [ 12 |60 50 12
40 250 150 10 .
25 10 10 05 1.2 150
2N4237 TO-39 40 100uA 50 | 15 1A 1 06 15 1A 100 |1 100 14
30 500 4
30 150 250 1 03 500
2N4924 TO-39 100 100 5 100 §0 | 40 120 150 10 0.25 10 |10 10 500 20 12
35 10 10
25 1 10 04 50 .
2N4926 T0-39 200 200 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 i 6 30 300 20 . 48
20 200 30 10
15 10 10
10 3 10
2N5148 TO-39 ] 80 1uA* 60 |5 3A 5 0.85 15 200 [ 70 |50 200 34
15 2A 5
30 90 1A 5 0.46 1.2 100
20 50 5




€e-l

% MEDIUM POWER (Continued)
Type Case Veso | Vceo | Vero 'ICES' v h \ v Vcelsat)  VBE(sat) . Cob fr \ toff | NF Test Process
No sy | M| W v e O e e ® ) & (o | V& W)@ G R | e @ s | @B | T
- v Min Min Min Mo in Max — {m Max  Min  Max Mex | Min  Max Max | Max -
2N5150 TO-39 80 1uA* 60 | 15 3A 5 0.46 12 100 | 70 |60 200 34
30 2A 5
70 200 1A 5 5.0 3A
50 50 5
2N5336 TO-39 80 10p4A 80 | 20 5A 2 0.7 12 2A 30 500 [2200 9 34
30 120 2A 2
30 500 2 1.2 1.8 5A
2N5338 TO-39 100 10uA 100 | 20 5A 2 0.7 12 2A 30 500 ~[2200 9 34
30 120 2A 2
30 500 2 12 18 5A
20314 TO-39 20 250 15 | 70 350 50 4 14 150 12
40321 TO-39 300 100 150 | 25 200 20 10 48
92PE37A TO92+ 45 100 60 | 40 500 2 05 500 | 30 |50 200 38
(90) 40 250 2
25 50 2 1.0 1A
92PE37B TO92+ 60 100 80 | a0 500 2 38
(90) 40 250 2 05 500 | 30 |50 200
25 50 2 10 1A
92PE37C TO-92+ 80 100 100 | 40 500 2
(90) 40 250 2 05 500 |30 |[s0 200 38
25 50 2 1.0 1A
92PE487 To92+ | 160 160 7 50 100 | 30 30 10 10 30 3 48
(90) 15 10 10
15 1 10
92PE488 TO92+ | 250 250 7 50 200 | 30 30 10 1.0 30 3 48
(90) 15 10 10
15 1 10
92PE4E9 TO-92+ | 300 300 7 50 200 | 30 30 10 1.0 30 3 48
(90) 15 10 10
15 1 10
92PUO1 TO-92+ 50 1A 1 05 1A 30 1000 50 37
(91) 60 100 1
: 30 100 40 |s5 10 1
92PUDTA TO92+ 40 100 s0 |50 1A 1 05 1A |30 |100 50 37
(91 60 100 1
55 10 1
TEST CONDITIONS:
(1) Ig = 300 A, Vcg = 10V, f = 16.7kHz. (2) Ig = 1A, Ve = 20V, 1g1 = 152 = 100mA. (3) Ig = 1A, Ve = 20V, 1g1 = 1g2 = 50mA. (4) Ig = 100 uA, VGE = 10V, f = 1kHz. (8) Ic = 150mA,
Ve = 20V, 1g! = 1g2 = 7.5mA. (8) Ic = 30 A, Vg = 10V, f = TkHz. (7) Ig = 150mA, Vgg = 2V, Ig! = 1g2 = 15mA. (8) Ic = 500 A, Vgg = 10V, f = 1kHz. (9) I¢ = 2A, Vg = 40V,
1g1 =152 = 200mA.

sloj)sisuel] NdN




NPN Transistors

M MEDIUM POWER (Continued)

ve-l

: lces®
Type case | VCBO | VeEO | VEBO ool yool  ngg I veg | VCEtsat  VBEsa) . | Cob fr 1o | feff | NF Test | Process
No sie | Y| ML VL@ W | Min e Max @ ima) B w) Vio& VI @ ny | BRI MHZE @ Gt ns) (8] | e | N
: Min Min Min Max n a Max Min  Max Max | Min  Max Max | Max ' -
92PU0S TO-92+ 60 100 40 |20 500 1 0.35 250 | 30 |50 200 39
(91) 50 250 1
’ 80 §0 1
92PU06 T0-92+ 100 100 80 |20 500 1 0.35 250 | 30 |s0 200 39
91 50 250 1
80 50 1
92pPU10 TO-92+ 300 100 200 | 40 30 10 0.75 30 35 ] 48
(91) ) 40 10 10
25 1 10
92PU100 TO-92+ | 100 80 100 80 | 100 300 350 2 0.35 350 | 20 |80 100 39
(91) 100 10 2
92PU391 TO-92+ | 200 200 6 100 160 | 40 10 10 2.0 20 20 25 |50 10 48
(s1) 25 1 10
92PU392 TO92+ | 250 250 6 100 200 | 40 0 10 20 20 20 25 |50 10 48
(91) 25 1 10 :
92PU393 TOG2+ | 300 300 6 100 260 | 40 10 10 20 20 20 25 |50 10 48
(91) 25 1 10 :
D40D1 T0-202 30 100* 45 |10 1A 2 05 15 500 38
(35) - 50 150 100 2 )
D40D2 T0-202 20 1A 2 05 15 500 38
(35) 20 100* 45 [120 360 100 2
D40D3 T0-202 30 160 45 |10 1A 2 38
(35) 290 100 2 15 500
D40D4 T0O-202 45 100 60 |10 1A 2 05 15 500 38
(35) 50 150 100 2
DA40D5 TO-262 45 100" 60 | 120 360 1A 2 05. 15 500 38
(38) ’ 10 100 2
D40D6 T0-202 60 100" 75 |10 1A 2 1.0 15 500 38
(35) 50 150 100 2
D40D3 T0-202 60 100+ 75 |10 1A 2 1.0 15 500 38
(35) 120 360 100 2
D4gDi0 T0-202 75 100* 80 |10 1A 2 1.0 15 500 . 38
| 35) 50 150 100 2 o
D40D11 T0-202 75 100* 90 |10 1A 2 1.0 16 500 38
- (35) 120 380 100 2
D40D13 TO-202 75 100* 90 |50 150 160 2 1.0 15 500 38
(35)




GE-L

% MEDIUM POWER (Continued)
vceo | Veeo | Veso  'CEST Vel VBE(sat) Cob f1 toff | NF
Type Case IcBO , VcB heg Ic VcE CE(sat) sat Ic o Ic o Test Process
No. Style v) v) v) (Al W | Min© Max @ ma) & (v) v) & V) @ ma) | PP MHz) @ = ns) L dB) | on No
Min Min Min Max Max Min  Max Max | Min  Max Max | Max :
D40D14 TO-202 75 100 90 {120 360 100 2 1.0 15 500 38
(35)
DA40E1 T0-202 30 “ 100+ 40 |10 1A 2 10 - 13 1A 38
(35) 50 100 2
D40E5 T0-202 60 100 70 |10 1A 2 10 13 1A 38
(35) - | 50 100 2
D40E7 T0-202 80 100+ 90 |10 1A 2 1.0 13 1A 38
(35) 50 100 2
D4ON1 TO-202 | 250 10uA 250 |20 40 10 3 75 20 48
(35) 30 9 20 10
20 4 10
DA40N2 T0-202 250 10uA 250 | 30 40 10 3 75 20 48
(35) : - |60 180 20 10
30 4 10
D4ON3 TO-202 300 10pA 300 |20 40 10 3 75 20 48
(35) 30 90 20 10
- 20 4 10
D40N4 TO-202 i 300 104A 300 |30 40 10 3 75 20 48
(35) 60 180 20 10 )
30 4 10
D40ON5 TO-202 375 10uA 300 |15 40 10 3 75 20 48
(35) 20 20 10
. 15 4 10
D42C1 TO-202 30 1pA* 30 |10 1A 1 05 13 1A |30 37
(36) 25 200 1
D42C2 TO-202 30 1uA* 30 |20 1A 1 05 13 1A |30 37
(36) 40 120 200 1
D42C3 TO-202 30 1uA* 30 |20 2A 1 05 13 1A |30 37
(36) 40 200 1
D42ca TO-202 a5 1uA* 45 |10 1A 1 05 13 1A |30 37
(26) . 25 200 1
D42C5 TO-202 45 1uA* 45 |20 1A 1 0.5 13 1A |30 37
(36) 40 120 200 1
D42C6 TO-202 45 1uA* 45 |20 2A 1 05 13 1A |30 37
(36) ) 40 200 1
TEST CONDITIONS:
(1) Ig = 300 uA, Vg = 10V, f = 16.7kHz. (2) Ic = 1A, Ve = 20V, 1g1 = 152 = 100mA. (3) I¢ = 1A, Vg = 20V, 11 = 152 = 50mA. (4) I¢ = 100 uA, Vg = 10V, f = 1kHz. (5) I¢ = 150mA,
Vee = 20V, 1g! = 1g2 = 7.5mA. (6) Ic = 30 pA, Vcg = 10V, f = 1kHz. (7) Ig = 150mA, Vgg = 2V, Ig! = 1g2 = 16mA. (8) Ic = 500 uA, Vg = 10V, f = 1kHz. (9) I¢ = 2A, V¢ = 40V,
181 =182 = 200mA.
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NPN Transistors

M MEDIUM POWER (Continued) .

Ices”

Type Case Vceo | Vceo | Veso ... Ves hee I vee | VeEtat) VBEtsatt . | Cob fr e | toff | NF Test Process
No. syle | V| W Wl W) | Min Max © mar & w) W) oE V) @y | BRI MHR) @ Dy | s B dition | No
- Min Min Min Max n x ' Max Min  Max Max | Min  Max 1 Max | Max ’ -
D42C7 T0-202 60 1uA* 60 |10 1A 1 05 13 1A |30 38
(36) 25 200 1
D42C8 TO-202 60 1uA* 60 |20 1A 1 0.5 13 1A |30 38
(36) 40 120 200 1
D42C9 T0-202 60 1uA* 60 |20 2A 1 05 13 1A |30 38
(36) 40 200 1
D42C10 T0-202 80 10uA* 90 |10 1A 1 05 13 1A | 100 38
(36) 25 200 1 .
D42C11 TO-202 80 102A* 90 |20 1A 1 05 13 1A | 100 38
(36) 40 120 200 1
D42C12 TO-202 80 10uA* 90 |20 2A 1 05 13 1A | 100 38
v (36) 4 120 200 1
MPSAQS T0-92 60 4 100 60 |50 100 1 0.25 100 100 100 12
(72) . 50 10 1
MPSAOS T0-92 80 4 100 80 |50 100 1. 025 100 100 100 12
(72) 50 10 1
MPSA42 T0-92 300 300 8 100 200 |40 30 10 0.5 09 20 |3 [s0 10 48
(72) : 40 10 10
25 1 10
MPSA43 To-92 200 200 6 100 160 |50 200 30 10 04 09 20 [4 |s0 10 48
(72) . a0 10 10 )
25 1 10
MPS6560 T0-92 25 5 100 20 |50 200 500 1 0.5 500 |30 |60 10 14
(72) 50 100 1 : .
35 10 1
MPSE561 TO92 20 5 100 20 |50 200 500 1 05 350 |30 |60 10 14
72) 50 100 1
. 35 10 1 .
MRF8004 T0-39 60 30 3 1A 50 |10 400 2 70 35
NCBS14 TO-39 60 40 4 100 30 |60 20 1 0.15 100 [10 [125 20 14
NCBS35 T0-39 65 3 10uA 40 [30 150 100 1 0.5 1A |35 |120 100 35
NCBV14 T0-202 | 60 40 4 100 30 |75 50 1 04 500 | 100 |[125 50 14
(35) .
NCBX14 TO92+ | 60 20 4 100 30 |60 20 1 0.15 100 |10 |125 20 14
(91)
NSD102 70202 | 60 a5 5 100 60 |25 1A 5" 0.2 09 100 |30 |[60 50 37
(35) 40 500 5 :
50 150 100 5 0.4 12 500
40 10 5




LE-L

M MEDIUM POWER (Continued)

- Ices”
Type case | VCBO | VcEo | VEBO o0 Ve hEE ic vee | VCEGat) - VBEGat) . | Cob fr ic | toff | NF Test Process
No swle | V| WM W @ Wy | Min Max @ (ma) & W) W oa V)@ | PR M) @ | (s dB) o ion | o
) Min Min Min Max n @ Max Min  Max Max | Min Max Max | Max :
NSD103 T0-202 | 60 45 5 100 60 |30 1A 5 0.2 09 100 |30 |60 50 37
(35) 50 500 5
120 360 100 5 0.4 12 500
50 10 5
NSD104 T0-202 100 80 7 100 100 | 10 1A 5 0.2 09 100 |30 |60 50 39
(35) 50 150 100 5
20 10 5 05 12 500
NSD105 T0-202 100 80 7 100 100 |10 1A 5 02 09 100 |30 |60 50 39
(35) 120 360 100 5
10 10 5 05 12 500
NSD106 T0-202 140 100 7 100 140 |25 500 5 02 09 100 |30 |60 50 39
(35) 50 150 100 5
20 10 5 05 12 500
NSD123 T0-202 120 120 6 50 50 |15 300 10 04 1.2 150 | 10 08
(35) . 40 300 150 10
35 10 10
25 1 10
20 1 10
NSD131 T0202 | 250 250 7 100 150 |30 90 30 10 10 0.85 20 3 48
(35) 15 10 10
15 1 10
NSD132 T0-202 250 250 7 100 150 |60 180 30 10 10 0.85 20 3 48
(35) 30 10 10
15 1 10
NSD133 T0-202 300 300 7 100 150 {30 90 30 10 10 0.85 20 3 48
(35) 15 10 10
) 15 1 10
NSD134 T0-202 300 300 7 100 150 {60 180 30 10 10 085 20 3 48
(35) 30 10 10
15 1 10
NSD135 T0-202 375 375 7 100 150 |30 30 10 1.0 085 20 3 48
(35) 30 10 10
‘ 15 1 10
NSD457 T0-202 160 160 5 50 100 |25 30 10 1.0 30 48
(35)
NSD458 T0-202 250 250 5 50 200 |25 30 10 1.0 30 48
(35)

TEST CONDITIONS:
{1) Ic = 300 pA, Vgg = 10V, f = 15.7kHz. (2) I¢ = 1A, Ve = 20V, Igl = 152 = 100mA. (3) Ic = 1A, Vg = 20V, Ig1 = 152 = 50mA. (4) I¢ = 100 uA, VGE = 10V, f = 1kHz. (5) I¢ = 150mA,
Vee = 20V, 1gl = 1g2 = 7.5mA. (6) Ic = 30 pA, Vg = 10V, f = 1kHz. (7) Ig = 150mA, Vgg = 2V, 181 = 182 = 15mA. (8) Ic = 500 wA, Vgg = 10V, f = 1kHz. (9) I¢ = 2A, Vo = 40V,
1g1 = 1g2 = 200mA.
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NPN Transistors

@ MEDIUM POWER (Continued)

Ices®

Type Case | VCBO | VCEO | VEBO yop o hee I vee | VCEat)  VBEGa . | Cob fr ic |t | NF Test Process
No. sye | V! ) M 0a ® W) [ Min Max © ma) & () V) & (ma) | PFV| (MH2) @ e, | sk ) (dB) ) o ion | No
) Min Min Min Max Max Min  Max Max | Min  Max Max | Max .
NSD459 TO-202 | 300 300 5 50 250 | 25 30 10 1.0 30 a8
(35)
NSD3439 TO-202 350 20p4A 300 | 40 160 20 10 05 13 s0 |20 |15 10 36
(35) 30 2 10
NSD3440 T0-202 250 500uA 200 | 40 160 20 10 05 13 50 |20 |15 10 36
(35) 30 2 -10
NSD6178 T0-202 75 500uA 80 |10 1A 2 0.5 12 500 |30 |50 50 38
(35) 40 250 500 2
30 50 2 v
NSD6179 TO-202 50 5004A 60 |10 1A 2 0.5 12 500 |30 |s0 50 38
(35) 40 250 500 2
. 30 50 2
NSDUO1 TO-202 | 40 30 5 100 30 |50 1A 1 0.5 12 1A |30 [s0 50 37
(35) 60 100 1
55 10 1
NSDUO1A TO-202 | 50 40 5 100 40 |50 1A 1 05 12 1a |30 |[s0 50 37
(35) 60 100 1
55 10 1
NSDU02 70202 | 60 40 5 100 40 |30 500 10 0.4 13 150 |20 |50 20 37
(35) 50 300 150 10 :
50 10 10 .
NSDUO5 TO202 | 60 60 4 100 60 |20 500 1 0.35 250 30 50 200 38
(35) 50 250 1
80 50 1
NSDU0G TO-202 | 80 80 4 100 80 |20 500 1 0.35 250 30 50 200 39
(35) 50 250 1 ‘
80 50 1
NSDUO7 T0-202 | 100 100 4 100 100 |20 500 1 0.35 250 30 50 200 39
(35) 50 250 1
. 80 50 1 .
NSDU10 TO202 | 300 300 8 200 200 |40 30 10 15 08 20 |3 |60 10 48
(35) 40 10 15
25 1 15 .
NSE180 T0-202 40 100 60 |12 1A 15 09 15 15A 50 100 37
(36) 30 500 1
50 250 100 1 0.3 500
NSE181 TO-202 60 100 80 [12 1A 15 0.9 15 15A 50 100 38
(36) 30 500 1
50 250 10 1 03 500




6€-1

% MEDIUM POWER (Continued)
Veeo | Veeo | veso  'CES v VBE(sat) c fr toff | NF
Type Case IcBO ., Vee hEg Ic Vee CElsat) BE(sat ic ob e o Test Prccess
No ste | VLWV W | Min e max @ mA) & ) Vs V)@ Sy | R M @ ny ] s B 6 ition | No
: Y Min Min Min Max n ax m Max Min  Max Max | Min  Max Max | Max ’
NSE457 TO-202 | 160 160 5 50 100 | 25 30 10 10 30 48
(36)
NSE458 TO202 | 250 | 250 5 50 200 | 25 30 10 10 . 30 48
(36)
NSE459 T0-202 | 200 300 5 50 250 | 25 30 10 1.0 30 48
(36)
PN3566 TO-92 40 30 5 50 20 | 150 600 10 10 | 10 100 |25 |4 100 20 14
(72) 80 2 10
PN3867 TO-92 80 40 5 50 a |40 120 150 1 0.25 150 |20 |s0  60C 50 14
(72) 40 30 1
PN3568 T0-82 80 60 5 50 40 140 120 150 1 0.25 150 [ 20 |60 600 50 12
{72) 40 30 1 :
PN3569 TO-62 80 40 5 50 40 |100 300 150 1 0.25 150 | 20 |60 600 S0 14
(72) 100. 30 1
PN7055 TO-92 220 220 7 100 150 | 40 30 20 10 085 20 |35 |[s0 15 48
(72) 40 10 20
20 1 20
SE7055 TO-39 220 220 .7 100 150 | 40 30 20 10 085 20 |35 |50 - 185 48
40 10 20
20 1 20
SE7056 TO-39 300 200 7 100 200 | 40 30 20 10 08 20 |3 50 15 48
. 40 10 20
20 1 20
SV7086 TO-202 | 300 300 7 100 200 | 40 30 20 10 085 20 |3 50 15 48
(35) 40 10 20
20 1 20
TN2102 TO-92+ | 120 65 7 10 60 |10 1A 10 0.5 11 150 |15 |60 50 12
(91 25 500 10
40 120 150 10
5 10 10
20 0.1 10
10 0.01 10
TEST CONDITIONS:
(1) Ic = 300 pA, Vgg = 10V, 7 = 16.7kHz. (2) Ic = 1A, Vge = 20V, 1gT = 1g2 = 100mA. (3) Ig = 1A, Vee = 20V, Ig1 = 152 = 50mA. (4) I = 160 kA, VoE = 10V, f = 1kHz. {5) Ig = 150mA,
Vee = 20V, igl = 1g2 = 7.5mA. (6) Ic = 30 #A, Vgg = 10V, f = 1kHz. (7) Ig = 160mA, Vg = 2V, Igl = IgZ = 15mA. (8) Ic = 500 kA, Veg = 10V, f = 1kHz. (9) Ic = 2A, Ve = 40V,
1g7 = 1g2 = 200mA.
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) . NPN Transistors

% MEDIUM POWER (Continued)

ot-1

IcEs” -
Type Case Vceo | Vceo | VeBo l%iso Ve heE Ic vee | VCEtsat) VBEGsa) . | Cob T ic | toff [ NF Test Process
No. sle | V] W @ W | Min . Max @ ima) & ) V)& V) @y | PRV (MH2) @l | ns) p(dB) o kion | No
Min Min Min Max - Max Min  Max Max | Min  Max Max | Max | .
TN3019 TO92+ | 140 80 7 10 9 | 15 1A 10 02 1.1 150 | 12 | 100 50 4 1 12
(91) 50 500 10
"] 100 300 150 10 05 500
90 10 10
50 0.1 10
TN3020 TO92+ | 140 80 7 10 90 |15 1A 10 0.2 1.1 150 | 12 |80 50 12
(91) 30 100 500 10
40 120 150 10 05 500
40 120 10 10
30 100 01 10
TN3053 TO92+ | 60 40 5 250 30 |50 250 150 10 14 1.7 150 | 15 [ 100 50 12
(1) 25 150 25

TEST CONDITIONS:

(1) Ic = 300 pA, Vg = 10V, f = 16.7kHz. (2) Ig = 1A, Vgg = 20V, Ig? = 1g2 = 100mA. (3) Ig = 1A, Vg = 20V, Ig1 = 1g2 = 50mA. (4) I = 100 ¢A, VCE = 10V, f = 1kHz. (5) Ig = 150mA,
Vee = 20V, 1g1 = 152 = 7.5mA. (6) Ig = 30 pA, Vg = 10V, f = 1kHz. (7) Ig = 150mA, Vgg = 2V, Ig! = Ig2 = 15mA. (8) Ic = 500 uA, Vgg = 10V, f = 1kHz. (9) Ig = 2A, Vg = 40V,
1g7 = 1g2 = 200mA.

% POWER

Icex*
+ .
Type Case Vceo | Vceo | Veso | Ices Ves hEE Ic vee | VCEan VBE(sat) ic Cob T e
N Style V) v) V) 'ceo € ) Mn  Max © (A & W) V& v | P MHz) @ ) | Process
o ty Min Min Min (nA) Max Min  Max Max | Min  Max
Max
2N4921 | TO-126 40 100 40 10 1 1 0.6 13 1 100 | 300 025 | 2C
20 100 05 1 .
40 005 1
2N4922 | TO-126 60 100 60 10 1 1 0.6 ] 13 1 100 | 300 025 | 2¢
: 20 100 0.5 1
40 005 1
2N4923 | TO-126 30 100 80 10 1 1 0.6 13 1 100 | 300 025 | 2c
: 20 100 0.5 1 .
40 005 1
2N5190 | TO-126 40 100 40 10 4 2 0.6 15 2 1 2E
: 25 100 15 2 1.4 4
2N5191 | TO-126 60 100 60 10 4 2 0.6 15 2 1 2E
25 100 15 2 14 4




Ly

% POWER (Continued)
Y v v e f
Type cBO CEO eBo | Icest VCE(sat) VBE(sat) Cob T
e :&: ) ) V) icgo @ (B | i TP @ (5 & (S W & v e & | eR Mz @ (S| process
" Min Min Min (1A} n ax Max Min  Max Max | Min  Max
Max
2N5192 | TO-126 80 100 80 7 4 2 06 15 2 1 2E
20 80 15 2 14 4
2N5293 | Lead Bend 10 500t 50 30 120 05 4 1.0 05 2 0.2 4E
+Clip v (10002)
T0-220 )
2N5294 | TO-220 70 500t 50 30 120 05 4 1.0 05 2 0.2 4E
(10092)
2N5295 | Lead Bend 40 100 35 30 120 1 4 1.0 1 2 02 4E
+Clip
T0-220
2N5296 | T0-220 40 100 35 30 120 1 4 1.0 1 2 0.2 4E
2N5297 | Lead Bend 60 500t 50 20 80 15 4 1.0 15 2 0.2 4E
+Clip (10092)
TO-220
2N5298 | TO-220 60 500t 50 20 80 15 4 1.0 15 2 0.2 4E
(1009)
2N5480 | TO-220 40 5mA* 55 5 65 4 2 6.5 4E
20 100 2 4
2N5491 | Lead Form 40 5mA* 55 5 65 4 2 6.5 4E
+Clip 20 100 2 4
T0-220
2N5492 | TO-220 55 1mA* 70 5 65 4 2 6.2 4E
20 100 25 4
2N5493 | Lead Form 55 1mA* 70 5 65 4 2 6.5 4E
+Clip 20 100 25 4
T0-220
2N5494 | TO-220 40 1mA* 65 5 65 4 2 6.5 4E
20 100 3 4
2N5495 | Lead Form 40 1mA* &5 5 65 4 2 6.5 4E
+Clip 20 100 3 4
T0-220
2N5496 | TO-220 70 1mA* 85 5 7 4 2 7 4E
20 100 35 4
2N5497 | Lead Form 70 1mA* 85 5 7 4 2 7 4E
+Clip 20 100 35 4
T0-220
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NPN Transistors

% POWER (Continued)

lcex*
Vceo Vceo | VEBo Icest VCE(sat) VBE(sat) Cob fr
T
M e | W v | ™ | iego @ YCB | | "FE e [ & VCE v & ) & | e M) @ S| process
. Min Min Min {A) Max Min Max Max Min Max
Max
2N5655 | TO-126 250 10 275 5 0.5 10 10 0.1 25 10 005 | 36
15 025 10 25 0.25
30 250 0.1 10 10 05
25 005 10
2N5656 | TO-126 300 10 350 5 05 10 10 0.1 25 10 005 | 36
15 025 10 25 0.25
30 250 0.1 10
. 25 005 10 10 0.5
2N5657 | TO-126 350 10 375 5 05 10 10 0.1 25 10 005 | 36
15 025 10 25 0.25
30 250 0.1 10
25 005 10 10 05
2N6037 | TO-126 40 500 40 100 4A 3 2.0 40 2 200 | 25 075 | 29
750 1500 2A 3 3.0 4
) 500 05 3
2N6038 | TO-126 60 500 60 100 4A 3 2.0 40 2 200 | 25 075 | 2
750 1500  2A 3
] 500 05 3 3.0
2N6039 | TO-126 80 500 80 100 aA 3 2.0 40 200 | 25 075 | 2J
750 1500 2A 3
500 05 3 3.0 4
2N6098 | Lead Bend 60 2mA* 65 5 10 4 25 10 aA
+ Clip 20 80 4 4
T0-220
2M6029 | TO-220 60 2mA* 65 5 10 4 25 10 aA
20 80 4 4
2N6100 | Lead Bend 70 2mA* 75 5 10 a 25 10 aA
+ Clip 20 80 5 4
T0-220
2N6101 | TO-220 70 2mA* 75 5 10 4 25 10 an
20 80 5 4
2N6102 | Lead Bend 40 2mA* 4G 5 16 4 25 16 4A
+Clip 15 60 8 4
TO-220
2N6103 | TO-220 40 2mA* 40 5 16 4 25 16 an
- 15 60 8 4
2N6121 | TO-220 45 100 45 10 2 08 15 25 1 4E
25 100 15 2 14




evl

% POWER (Continued)
) | leex*
Type Caso Vceo | Vceo | Veso | fcest ve hEE e vee | VeEGsat VBE(sat) Ic Cob fr Ic
No Style V) V) W) lcgo @ iy Min  Max © A & ) v & @ | R (MHz) @ ) | Proces
) Min Min Min (uA) Max Min Max Max Min Max
Max
2N6122 | TO-220 60 100 60 10 4 2 0.6 1.5 25 1 4E
25 100 15 2 1.4 4
2N6123 | TO-220 80 100 80 7 4 2 0.6 15 25 1 4E
: 20 80 15 2 14 4
2N6129 | TO-220 40 100 40 7 7 4 1.4 7 4E
20 100 25 4
2N6130 | TO-220 R 60 100 60 7 7 4 1.4 7 4E
) 20 100 25 4
2N6131 T0-220 80 100 80 5 7 4 2.0 7 4E
. 20 100 25 4
2N6288 | TO-220 30 100* 375 5 6.5 4 1.0 3 250 | 4 0.5 4E
. 30 150 3 4 2.0 6.5
2N6289 Lead Bend 1 30 “100* 375 5 65 4 1.0 3 250 | 4 0.5 4E
+Clip ) 30 150 3 4 20 6.5
TO-220
2N6290 | TO-220 50 100* 56 5 6.5 4 1.0 25 250 | 4 0.5 4E
i 30 150 3 4 20 65
2N6291 Lead Bend 50 . 100* 50 5 6.5 4 1.0 25 4 0.5 4E
: +Clip 3 150 3 4 20 6.5 250
T70-220
2N6292 | TO-220° 70 100* 75 5 65 4 1.0 2 250 | 4 05 4E
30 150 2 4 2.0 6.5
2N6293 | Lead Bend 70 100* 75 5 6.5 4 10 2 260 | 4 © 05 4E
+Clip 30 150 2 4 2.0 65 65
T0-220
2N6386 | TO-220 40 300* 40 100 8 3 2.0 3 200 | 20 1 4y
1000 20,000 3 3 3.0 8
2N6486 | TO-220 40 500* 35 5 15 4 1.3 5 4A
(1002) | 20 150 5 4 35 15
2N6487 | TO-220 60 500* 55 5 15 4 1.3 5 4A
. . (1000) | 20 150 5 4 35 15
2N6488 | TO-220 80 500* 75 5 15 4 13 5 4A
(1000) | 20 150 5 4 35 15
D44C1 T0-220 30 10* 40 - 10 1 1 05 13 1 100 | 3 002 | 4F
. 25 0.2 1
D44C2 TO-220 30 10* 40 20 1 1 05 . 1.3 1 100 | 3 002 | 4F
40 120 02 1
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NPN Transistors

M POWER (Continued)

oL

lcex” .
- Vceo Vceo | Veso Icest VCE(sat) VBE(sat) Cob fr
T .
oe :;“: W) v ) iceo @ “’3? win "FE o @ ('f) & ‘{3)5 v e V) ('E) (pF) MHz2) @ ('f(‘) Process
N Min Min Min (uA) Max Min Max - Max Min Max
Max -
D44C3 T0-220 30 10* 40 20 2 1 0.5 13 1 100 | .3 0.02 4E
. 40 02 1 :
D44c4 T0-220 45 10* 55 10 1 1 05 1.3 1 100 3 0.02 aF
. 25 0.2 1
D44C5 T0-220 45 10* 55 20 1. 1 05 13 1 100 3 0.02 4F
: . : 40 120 02 - 1 ’
D44C6 T0-220 45 10" 55 20 2 1 05 13 1 100 3 0.02 4E
40 0.2 1
Dasc7 - | TO-220 60 10* 75 10 1 1 05 1.3 1 | 100 3 002 | 4F
) 25 0.2 1
D44C8 T0-220 60 10* 70 20 : 1 1 05 13 1 100 3 0.02 4F
40 120 0.2 1 .
D44C9 TO220 . 60 10* 70 20 2 1 0.5 1.3 1 100 3 0.02 4E
: 40 0.2 1
D44C10 | TO-220 80 10* 90 10 1 1 05 1.3 1 100 3 0.02 4F
25 0.2 1
Da4c11 | TO-220 80 10* 90 20 1 1 0.5 13 1 100 3 0.02 4E
' . 40 120 0.2 1
D44c12 | TO-220 80 10* 30 20 2 1 0.5 13 1 100 3 0.02 4E
. . 40 0.2 1 : .
D44H1 T0-220 - 30 " 10 30 20 4 1 1.0 15 8 4A
) . : 35 2 1
D44H2 | TO-220 30 10 30 40 4 1 1.0 15 8 4A
. ‘60 2 1
D44H4 T0-220 45 10 45 20 4 1 1.0 15 8 4A
. 35 2 1 !
D44H5 T0-220 45 : 10 45 40 4 1 1.0 15 8 aA
. 60 2 1 : i
D44H7 T0-220 60 10 60 20 4 1 1.0 1.5 8 4A
- 35 2 1
D44H8 T0-220 60 10 60 40 4 1 10 15 8 aA
60 2 1 . .
D44H10 | TO-220 80 - 10 80 20 4 1 1.0 15 8 aA
. 35 2 1
D44H11 | TO220 - 80 10 80 40 4 1 1.0 15 8 4A
60 2 1




Sl

M POWER (Continued)
Icex*
Vceo Vceo | VeBo tcest VCE(sat) VBE(sat) Cob fr =~
T sat, sat ol
s :;’fe ) ) V) lcao @ ‘:3, o T @ (S & \CE v & v e & | kR i) @ 'S | Proces
. Min Min Min (uA) @ Max Min  Max Max | Min  Max
. . Max
MJE180 | TO-126 40 0.1 “60 12 15 1 03 0.500 | 30 50 005 | 37
: 30 05 1 09 15 15
50 250 0.1 1 1.7 20 3 50 0.1
MJE181 | TO-126 60 0.1 80 12 15 1 03 0500 | 30 50 0.1 38
30 05 1 0.9 15 15
50 250 0.1 1 1.7 20 3
MJE182 | TO-126 80 0.1 100 12 15 1 0.3 0.500 | 30 50 0.05 | 39
30 0.5 1 0.9 15 15 :
50 250 0.1 1 17 20 3 50 0.1
MJE340 | TO-126 300 100 300 | 30 240 005 10 36
MJE341 | TO-126 150 300 175 20 015 10 1.0 005 | 15 15 005 | 36
25 200 005 10 .
20 001 10 2.3 0.15
MJE344 | TO-126 200 100 200 30 300 005 10 10 005 |15 15 005 | 36
MJES20 | TO-126 ) 30 - " | 100 30 25 1 1 2C
MJE521 | TO-126 40 100 40 40 1 1 2c
MJE720 | TO-126 a0 100* 40 8 1 1 0.15 0.15 37
: 20 05 1 0.4 0.5
40 015 1 1.0 13 15
MJE721 | TO-126 60 100* 60 8 1 1 0.15 0.15 ] 38
' 20 05 1 04 ' 0.5
- 40 015 1 1.0 13 15
MJE722 | TO-126 ‘ 80 100* 80 8 1 1 0.15 0.15 39
. 20 05 1 0.4 0.5
40 015 1 1.0 13 15
MJEBO0 | TO-126 60 ' 200 60 750 15 3 2.5 15 2J
MJEBO1 | TO-126 60 | 200 60 750 2 3 238 2 2J
MJES02 | TO-126 80 200 80 750 15 3 25 15 2J
MJES03 | TO-126 80 200 80 750 2 3 28 2 2J
MJE3439 [ TO-126 350 20 360 40 160 002 10 0.5 1.3 005 |10 15 0.01 36
: 30 0002 10
MJE3440 | TO-126 250 20 250 40 160 002 10 05 13 005 |10 15 0.01 36
: 30 0002 10
MRF472 | TO-126 30 3 10 50 10 0.4 2 70 35
. NCBJ14 | TO-126 60 40 4 0.1 _ 30 75 005 1 | o4 0.5 10 125 005 | 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 05 1 35 120 0.1 35
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NPN Transistors

M POWER (Continued)

ol

lcex* .
Type Case Vceo | Vceo | Veso | Icest Ve hee Ic vee | VCEsan VBE(sat) I Cob fr Ic
No Style v) v) v) Icgo @ ) Min Max @ e & ) V) & ) (pF) (MHz) @ (A) Process
: Min Min Min (uA) Max Min Max Max Min Max
Max
NSP41 TO-220 40 400 40 15 75 3 4 1.5 5 3 0.5 4E
30 0.3 4 15 5 3 0.5 4E
NSP41A TO-220 60 400 60 30 03 4
NSP41B TO-220 80 400 80 15 75 3 4 15 5 3 0.5 4E
30 0.3 4
. NSP41C TO-220 100 . 400 100 15 75 3 4 15 5 3 0.5 4E
15 0.3 4
NSP205 .| TO-220 50 100 50 25 100 2 2 4A
NSP520 TO-220 30 100 30 25 1 1 4F
NSP521 TO-220 40 100 40 40 1 1 4F
NSP575 TO-220 45 45 100 45 25 1 1 0.6 1 3 05 | 4F
NSP577 TO-220 60 60 100 60 25 1 1 0.6 1 3 0.5 4F
NSP579 TO-220 80 80 100 80 15 1 1 0.8 1 3 0.5 4F
NSP581 TO-220 100 100 100 100 15 1 1 0.8 1 3 0.5 _ 4F
NSP585 TO-220 45 45 100 45 25 2 2 0.8 2 3 0.25 4E
40 05 2
NSP587 TO-220 60 60 100 60 25 2 2 0.8 2 . 3 0.25 4E
40 05" 2
NSP589 TO-220 80 80 100 80 15 2 2 0.8 2 3 0.25 4E
30 0.5 2
NSP595 TO-220 45 45 100 45 25 3 2 1.0 3 3 0.25 4E
. 40 1 2 -
NSP597° TO-220 60 60 100 60 25 3 2 1.0 3 3 0.25 4E
40 1 2
NSP599 TO-220 80 80 100* 80 15 3. 2 1.0 3 3 0.26 4E
30 1 2
NSP601 TO-220 100 - 100 100 15 3 2 1.0 3 3 0.25 4A
30 1 2
NSP695 TO-220 45 200 45 750 3 3 2.5 3 4)
NSP695A | TO-220 45 200 45 750 4 3 2.8 4 4)
NSP697 T0-220 60 200 60 750 3 3 25 3 4)
NSP697A | TO-220 60 200 60 750 4 3 2.8 4 4)
NSP699 TO-220 80 200 80 750 3 3 25 3 4)
NSP699A | TO-220 80 200 80 750 4 3 2.8 4 4)
NSP701 TO-220 . 100 200 100 750 3 3 25 3 4)




JA A"

% POWER (Continued)
lcex”
Vceo Vceo | Veso Icest VCE(sat) VBE(sat) C, f
Type sat, sat ob T
M SC’”MQ ) W ) Icao @ (B | | MFE @ [© & \CE v & vioe S | R ezl @ 1| Proces
. 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 15 5
NSP2021 | TO-220 60 400 60 15 3 4 1.0 35 3 05 aA
) : 20 125 1 4 15 5
NSP2100 | T0-220 60 200 60 750 3 3 25 3 44
NSP2101 | TO-220 60 200 60 750 4 3 25 4 a4
NSP2102 | T0-220 80 200 80 750 3 3 ‘25 3 4)
NSP2103 | T0-220 80 200 80 750 4 3 25 4 a)
NSP2480 | TO-220 40 100 40 20 100 15 4 14 4 4A
40 1 4 0.7 15
NsP2481 | TO-220 60 : 100 60 20 100 15 4 14 4 . 4A
40 1 4 0.7 1.5
NSP2482 | TO-220 40 100 40 20 100 25 4 1.4 4 aA
40 1 4 0.7 15
NSP2483 | TO-220 60 100 60 20 100 25 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 | Lead Bend 55 1mA* 90 5 3 4 1.0 0.5 4E
+Clip 25 100 05 4 6.0 3
T0-220
NSP3055 | TO-220 60 1mA 70 5 10 4 1.0 2 0.5 aA
20 70 4 4 8.0 10
NSP4921 [ TO-220 40 100 40 10 1 1 06 13 1 3 0.25 4F
. 20 100 05 1
40 005 1
NSP4922 | T0-220 60 . 100 60 10 1 1 06 13 1 3 0.25 4F
20 100 05 1
40 005 1 .
NSP4923 | T0-220 80 100 80 10 1 1 06 13 1 3 0.25 4F
20 100 05 1
40 005 1
NSP5180 | TO-220 40 100 40 10 4 1 06 1.5 4E
25 100 15 1 1.4 4
NSP5191 | TO-220 60 100 60 10 4 1 0.6 1.5 4E
25 100 1.5 1 14 4
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NPN Transistors

% POWER (Continued)

8t-1

Icex”
Type Case Vceo | Vceo | Veso | Icest Vea  hee Ic vee | VCEGan VBE(sat) Ic Cob fr I
No Style V) V) V) iceo @ |} Min Max © 4 & o v & ) I I MHz) @ & Process
) Min Min Min (uA) Max Min Max Max Min Max
Max -
NSP5192 [ TO-220 80 100 .80 7 4 2 06 1.5 4E
20 80 15 2 14
NSP5977 | TO-220 40 100* 60 7 5 2 17 25 5 200 | 2 05 aA
: 20 120 25 2
40 05 2 0.6 2.5
NSP5978 [ TO-220 " 60 100* 80 7 5 2 1.7 25 5 200 | 2 0.5 4A
20 150 25 2
40 05 2 0.6 2.5
NSP5979 | TO-220 80 100* 100 7 5 2 17 25 5 200 | 2 0.5 aA
20 150 25 2
) 40 0.5 2 0.6 2.5
NSP5983 | TO-220 o - 100* 60 7 . 8 2 17 25 8 250 | 2 05 aA
20 120 4 2 :
40 1 2 0.6 4
NSP5984 | TO-220 60 100* 80 7 8 . 2 17 25 8 250 | 2 0.5 an
20 120 4 2
40 1 2 0.6 4
NSP5985 | TO-220 80 100* 80 7 . 8 2 17 25 8 250 | 2 0.5 an
20 120 4 2 .
40 1 2 0.6 4
TIP29 T0-220 40 200* 40 15 75 1 4 0.7 1 13 0.2 4F
40 0.2 4
TIP29A | ,TO-220 60 : 200* 60 15 75 1 4 0.7 1 3 0.2 aF
40 0.2 4
TIP29B | TO-220 80 200* 80 15 75 1 4 0.7 1 3 0.2 4F
40 02 4
TIP29C | TO-220 " 100 200* 100 15 75 1 4 0.7 ’ 1 3 0.2 4F
40 02 4
TIP31 TO-220 40 200* 40 10 50 3 4 12 3 3 0.5 aF
25 1 4
TIP31A | TO-220 60 200* 6 |10 50 3 4 12 3 3 0.5 aF
< 25 1 4
TIP31B | TO-220 80 200* 80 10 50 3 4 1.2 3 3 0.5 aF
' 25 1 4 .
TIP31C | TO-220 . 100 200* 100 10 50 3 4 1.2 3 3 05 4F
. 25 1 4
TIP41 TO-220 40 400* 40 15 75 3 4 15 6 3 0.5 aA
: 30 03 4
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% POWER (Continued)
lcex*
Vv v v Icest Vv v c f
T cBO CEO EBO CEB CE(sat) BE(sat) ob T
- R4 Min Min Min (uA) Max Min  Max Max | Min  Max
. Max .
TIP4A1A | TO-220 60 400* 60 15 75 3 4 15 6 3 0.5 4A
’ 30 0.3 4
TIP41B T0-220 80 400* 80 15 75 3 4 15 6 3 0.5 aA
30 03 4 ]
TIP41IC | TO=220 100 400* 100 15 75 3 4 .15 6 3 05 an
30 . 0.3 4
TIPG1 T0-220 40 200* 40 15 100 0.5 4 0.7 0.5 3 005 | 4F
40 : 005 4
TIP61A | TO-220 60 200* 60 15 100 0.5 4 0.7 05 3 005 | 4F
40 005 4
TIP61B | TO-220 80 200* 80 15 100 05 4 0.7 0.5 3 005 | 4F
40 005 4
TIPEIC | TO=220 100 200* 100 15 100 05 4 0.7 05 3 005 | 4F
40 005 4
TIP110 T0-220 60 1mA 60 500 2 4 2.5 2 a4
1000 1 4
TIP111 TO-220 80 ~1mA 80 500 ‘2 4 25 2 4)
1000 1 4
TIP112 T0-220 100 1mA 100 - 500 2 4 2.5 2 4
1000 1 4
TIP120 T0-220 60 200 60 1000 3 3 2.0 3 4K
1000 05 3 40 5
TIP121 T0-220 80 : 200 80 1000 3 3 20 3 4K
: . 1000 0.5 3 40 5
TIP122 T0-220 100 200 100 1000 3 3 2.0 3 4K
1000 0.5 3 40 5
TIP130 T0-220 60 | 200 60 1000 15000 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 T0-220 100 200 100 1000 15,000 4 4 2.0 4 aK
500 1 4 3.0 6
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NPN Transistors

05-1

% DARLINGTON
veso | Vceo | Veso | 'cES” VCE(SAT) VBE(SAT) Cob fr
Type Case icBO Ves hgg Ic Vece ic o ic
N Style (v) (v) V) Gl @ W) Min Max @ (mA} & ) {v) & v) (mA) {pF) {MHz) @ (mA} Process
o v Min Min Min M" Max Min Max ~ | Max Min Max
ax
2N5305 | TO-92 100 25 2000 20,000 2 5 14 200 | 10 60 2 o5
. (74) b
2N5306 | TO-92 100 25 7000 70,000 2 5 1.4 200 | 10 60 2 05
(74) -
2N6307 | TO-92 100 40 2000 20,000 2 5 1.4 200 | 10 80 2 05
(74) i ) .
2N5308 | TO-92 100 40 7000 70,000 2 5 14 200 | 10 60 2 05
i (74) i
92pPU45 | TO-92+ 50 12 100 30 4000 1A 5 1.5 2.0 1A 100 200 05
(91) 15,000 500 5 ’
25,000 200 5 1.0 200
92PU45A | TO-92+ 60 12 100 40 4000 1A 5 15 20 iA 100 200 05
(91) . 15,000 500 5
25,000 200 5 1.0 200
D40C1 | TO-202 30 _500* 30 10,000 60,000 200 5 5 20 §00 | 10 05
(35) .
D40C2 T0-202 30 500* 30 40,000 200 5 15 20 500 | 10 . 05
- (35) i : -
D40C3 T0-202 30 500* 30 90,000 200 5 15 2.0 500 | 10 _ 05
(35) - -
D40C4 T0-202 40 500 40 10,000 60,000 200 5 15 20 500 | 10 05
(35) . -
D40C5 T0-202 40 500* 40 40,000 200 5 1.5 2.0 500 | 10 05
(35) : - . .
D40C7 TO-202 50 500* 50 10,000 60,000 200 5 15 2.0 500 | 10 05
: (35). .
- D4oc8 T0-202 50 500" 5 40,000 200 5 15 20 500 | 10 05
(35) )
MPSA12 | TO-92 20 100 15 20,000 10 5 1.0 10 05
- (72) : :
MPSA13 | T0-92 30 100 30 10,000 100 5. 15 100 125 10 05
(72) ‘| 5,000 10 5 :
MPSA14 | TO-92 30 100 30 20,000 100 5 15 100 125 10 05
1 72 ) . 10,000 - 10 5 :
t




1G-1

M DUAL DIFFERENTIAL AMPS
HFE1 vge' AVee)
_vig2
Type Case Vceo Vceo Veso 'cBo Ves HEE Ic HEE2 -vgg2 VeE Cob ft NF Test Process
No Style tv) V) WA e T i Max © mA) | e | mv) AT pF) {MHz) B} | Condition |  No
- Y Min Min Min Max ° (uV/x) Max | Min  Max | Max .
- Max Max
Max
2N2453 T0-78 60 30 7 5 60 150 600 1 10 5 10 8 | 60 7 1 07
. 80 0.01 3
2N2453A To78 | 80 50 7 5 60 150 600 1 10 5 5 a4 |60 a 1 07
' 80 0.01 3 )
2N2639 TO-78 45 45 5 10 45 65 1 10 5 10 s |80 4 2 07
‘ 55 0.1
50 300 0.01
2N2640 TO-78 45 45 5 10 45 65 1 20 10 20 s |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 a5 45 5 10 45 130 1 10 5 10 8 |80 4 2 07
110 0.1
100 300 0.01
2N2643 T0-78 45 45 5 10 45 130 1 20 10 20 s |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 0.01
2N2722 TO-78 45 45 5 1 30 120 0.1 10 5 20 6 | 100 4 2 07
100 .00
50 250 0.001
2N2903 T0-78 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 10 8 |60 7 1 07
60 001
2N2913 T0-78 45 45 6 10 45 150 1 6 |60 4 1 07
100 0.1
60 240 0.01
2N2914 T0-78 45 45 6 10 . 45 300 1 . 6 |60 3 1 07
225 0.1
150 600 0.01
TEST CONDITIONS:
(1) Ic =10 4A, VCE = 5V, f = 1kHz. (2) Ic = 10 uA, VGE = 5V, f = 15.7kHz. (3) I = 100 pA, VE = 5V, f = 1kHz.
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NPN Transistors

M DUAL DIFFERENTIAL AMPS (Continued)

4

) 1 AvEE‘ . .
HEEq VBe _vec2
Type Case Veso | Veeo | Veso | lcBo .. Hee e Hrea | —vge2 | ~VEE Cob fr NF Test Process
No. - Style ) ) v) nA) @ ) Min  Max © (mA) (%) (mVv) at lpF) (MHz) dB) Condition N
- ¥ Min Min Min Max g (@v/z) | Max | Min  Max | Max o-
- . Max Max .
. Max .
2N2915 T0-78 | 45 45 6 10 45 150 1 10 5 10 6 |60 . 4 1 07
- : 100 ) 0.1 3
60 240 0.01 5
2N2915A TO-78 45 45 6 10 45 150 1 10 2 5 6 60 160 4 1 07
' 100 0.1 15
60 240 0.01 2
2N2916 T0-78 45 4 6 10 45 300 . 1 10 3 10 6 60 3 1 07
225 0.1
. - 150 600 0.01
2N2916A TO-78 45 45 6 10 45 300 1 10 2 5 6 60 160 3 1 07
. 225 0.1 15
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
2N2918 T0-78 45 a5 6 10 45 300 1 20 10 20 6 60 3 1 07
225 0.1 5
} 150 600 0.01 10
2N2919 T0-78 60 60 6 2 45 | 150 1 10 5 10 6 60 4 1 07
100 0.1 3
60 240 0.01 5
2N2919A 71078 60 60 6 2 45 150 . 1 10 2 5 6 60 160 4 1 07
i 100 0.1 15
60 240 0.01 2
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 ' T0-78 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 T0-78 60 60 6 2 45 300 1 10 2 5 6 60 160 3 1 07
- | 225 0.1 15
150 600 0.01 2 )
2N2972 TO-71 45 45 6 10 45 150 1 . 6 60 4 1 07
e 100 0.1 :
60 240 0.01 )
2N2973 T0-71 45 45 6. 10 45 300 1 6 60 3 1 07
225 0.1
150 600 0.01
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| ;
ﬂ DUAL DIFFERENTIAL AMPS (Continued)
_ 1 | aveg!
HEE1 VBE _
Type * Case Veso Vceo VeBo 'cBo Ves HEg ic HEg2 ~Vvgg?2 VEE Cob ft NF Test Process
No Style i vl i) Al e Gy Min Max © mAl | () (V) ar (pF) (MHz) Bl | o ondition | No
- 4 Min Min Min Max ° (uV/z) Max | Min  Max | Max -
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 T0-71 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
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-78 60 45 6 10 40 80 500 1 10 20 20 8 80 200 10 3 - 07
50 0.1
2N3580 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-78 60 45 6 10 45 120 1 10 25 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 25 5 6 60 240 3 1 07
100 500 0.01 1
40 0.001
TEST CONDITIONS:
(1) Ic=10pA, Vg =5V, f = 1kHz. (2) Ig = 10 pA, Vg = BV, f = 16.7kHz. (3) I¢ = 100 A, Vg = 5V, f = 1kHz.
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PNP Transistors

44

% SATURATED SWITCHES
Vcego | Vceo | VeBo lces® VCE(s VBE(SAT) C f t NF
Case icBo , VcB hgg Ic ., VCE AT) BE(SAT Ic ob T Ic off Test Process
Type No. Style (\2] ) v) (nA) @ fivd) Min Max@(mA)& W) v) (V) @(mA) (pF) (MHz) @( A) (ns) | (dB) Conditi N
Min Min Min Mo Max Min  Max Max | Min  Max Max | Max | Cometon °
2N869 TO-52 25 5 10 15 |2 120 10 5 1.0 1.0 10 |9 100 10 i ) 64
2N869A | TO-52 25 18 5 10 15 | 25 100 1 015 078 098 10 |6 400 10 | 80 1 64
40 120 30 05
30 10 03
40 120 10 & 0.2 085 1.2 30
2N995 TO-52 20 15 4 5 15 | 38 140 . 20 1 0.2 095 20 | 10 | 100 10 64
2N995A | TO-52 20 15 4 5 15 | 25 100 1 0.2 095 20 |6 100 10 | 90 2 64
25 50 1
25 20 1 0.5 17 100
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 05 0.2 085 12 30
30 10 03 0.5 17 100
2N2894A | TO52 12 12 45 50* 10 | 30 100 1 0.13 078 092 10 | 45 | 800 30 | 25 3 64
40 120 30 05 0.19 085 115 30
30 10 03 0.45 1 15 100
20 1 05
2N3012 | TO-62 12 12 4 80* 6 20 100 1 0.15 0.78 098 10 | 6 400 30 |75 2 64
30 120 30 05 0.2 085 1.2 30
25 10 03 05 17 100
2N3209 | TO-52 20 20 4 80* 10 | 15 100 1 0.15 078 098 10 |5 400 30 |90 2 64
30 120 30 05 0.2 085 12 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 05 075 15 500
2N3245 | TO-39 50 50 5 50 50 | 20 1A 5 0.35 1.1 150 25 | 150 . 50 | 165 a4 70
30 90 500 1 0.6 075 15 500 )
35 150 1 12 2 1A
2N3248 | TOS52 15 12 5 25 100 1 0.125 06 09 10 | 8 250 20 | 100 5 64
35 50 1
50 10 1 0.25 07 1.4 50
50 1 1
50 150 01 1 0.4 13 100
2N3249 | TO-52 15 12 5 35 100 1 0.125 06 09 10 | 8 300 20 | 100 5 64
75 50 1
100 10 1 0.25 07 14 50
100 1 1
100 300 01 1 0.45 13 100




€

% SATURATED SWITCHES (Continued)
Case Veso | Vceo | VEBO ',CES’ v, h | v VCE(SAT)  VBE(SAT) i~ | Cob fr | toff | NF Test Process
Type No. Style vl V) V) ((r:xi? e (S? Min FEM x© (m(/:\)& (SF V) vl @(ch) pF) (MHz) @(m‘i\) tns) | (dB) |0 ition No.
Min Min Min Max ! a Max Min Max Max Min Max Max | Max ’
2N3304 TO-52 6 6 4 10* 3 20 50 1 0.15 07 08 1 35 | 500 10 | 60 7 65
30 120 10 03 0.16 08 1 10
15 1 0.5 0.5 1.5 50
2N3451 T0-52 6 | 6 4 | 1o 3 20 50 1 0.16 08 1.0 10 | 55 | s00 10 | 60 7 65
30 120 10 03 05 1.5 50
2N3467 TO-39 40 40 [ 100 30 | 40 1 5 0.3 1.0 180 25 | 175 50 | 90 4 70
40 120 500 1
40 150 1 0.5 08 1.2 500 )
2N3468 TO-39 50 50 5 100 30 | 20 1 5 0.35 1.0 1850 25 | 150 50 | 90 4 70
25 75 500 1
25 150 1 0.6 08 1.2 500
2N3545 T0-62 20 20 5 10 10 | 30 100 1 0.2 06 085 10 | 8 250 10 | 90 8 64
35 50 1 0.3 E 1.1 50
40 120 10 1 0.5 1.3 100
30 1 1
° 2N3546 TO-52 15 12 45 10 10 15 100 1 0.15 07 09 10 |6 700 10 | 30 9 64
25 50 1 0.25 08 13 50
30 120 10 1 0.5 1.6 100
20 1 1
2N3576 TO-52 20 15 5 10 15 10 100 1 0.15 075 095 10 | 45 | 400 10 | 50 5 64
40 120 10 05 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 T0-52 12 12 45 10* 6 30 50 1 0.13 08 1 3 700 10 | 20 5 65
30 120 10 03 0.15 08 095 10
15 1 0.5 0.5 1.5 50
2N4209 TO-52 15 15 45 10* 8 40 50 1 0.15 08 1 3 850 10 | 20 5 65
50 1200 10 03 0.18 0.8 095 10
35 1 05 0.6 1.5 50
2N4258 TO-92 Same as PN4258, see page 2-5 for explanation . 65
(72) .
2N4258A | TO92 Same as PN4258A, see page 2-5 for explanation 65
(72) .
TEST CONDITIONS:
(1) Ig = 30mA, Vge = 3V, 1g1 = 3mA, 1g2 = 1.5mA. (2) Ig =30mA, Ve = 3V, Ig? = Ig2 = 1.6mA. (3) I¢ = 30mA, Vg = 3V, Ig1 = 1g2 = 3mA. (4) Ig = 500mA, Ve = 30V, Igl = 1g2 = 50mA.
(5) Ic = 10mA, Vg = 3V, Ig! = 1g2 = 1mA. (6) Ic = 10mA, Ve = 1.5V, 1gT = 152 = 1mA. (7) I = 10mA, Voe = 1.5V, IgT = 152 =500 uA. (8) Ic = 10mA, Vee = 2V, gt =152 = 1mA. (9) I¢ = 50mA,
Vee =3V, 1g1 =182 =5mA. (10) Ic = 1A, Ve = 30V, IgT = 1g2 = 100mA.
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PNP Transistors

% SATURATED SWITCHES (Continued)

B Ices” -
Vv \" V| \" Vv
Case [ol:1} CEO EBO | oo  Vea hEE ic , Ve | VCESAT) BE(SAT) ic Cob fr o | toff NF Test Process
Type No. Style v) v) V) (nA) @ W | Min - Max® mAa¥ W) v) V) @ (mA) (pF) (MHz) @ {mA) (ns) | (dB) Conditi N
Min Min Min Max Max Min Max Max | Min  Max Max | Max ondition -
2N5022 TO-39 50 50 5 100* 30 25 1A 5 0.2 1.0 100 25 170 50 90 4 70
25 100 500 1 0.4 08 14 500 )
15 100 1 0.8 1.75 1A
2N5023 TO-39 30 30 5 100* 20 40 1A 5 0.17 1.0 100( 25 200 50 90 4 70
: 40 100 500 1 0.35 08 14 500
. . 30 100 1 0.7 1.75 1A
2N5056 TO-52 15 15 45 50* 10 20 100 1 0.13 072 092 10 45 600 30 35 3 64
30 100 30 05 0.19 08 1.15 30
20 10 03 )
12 1 0.5 0.45 095 15 100
2N5057 TO-52 15 15 4.5 50* 10 30 100 i 0.13 072 092 10 45 860 30 35 3 64
40 100 30 0.5 0.19 08 1.16 30
30 10 e3 0.45 095 15 100
20 1 0.5
2N5140 TO-92 Same as PN5140, see page 2-5 for explanation o 65
(72)
2N5771 TO92 15 15 4.5 10 8 40 50 1.0 0.15 0.8 1 3 850 10 20 6 65
(72) 50 120 i0 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
(72)
DH3467CD | Ceramic 40 40 5 100 30 40 1A 5 10 1.6 1A | 25 175 , 50 90 4 70
DIP 40 120 500 1 0.5 0.8 1.2 500
(40) 40 150 1 0.3 1.0 150
DH3467CN | Molded 40 40 5 100 30 40 1A 5 1.0 1.6 1A | 25 175 50 90 4 70
DiP 40 120 500 1 0.5 08 1.2 500
(39) 40 150 1 0.3 1.0 150 . .
DH3468CD | Ceramic 50 50 5 100 30 20 1A 5 L 1.2 16 1A | 25 150 ' 50 90 4 70
DiP 25 75 500 1 0.6 0.8 1.2 500 -
(40) 25 : 150 1 0.35 1.0 150
DH3468CN | Molded 50 50 5 100 30 20 1A 5 1.2 16 1A | 25 150 50 90 4 70
DIP 25 75 500 1 0.6 0.8 1.2 500
(39) 25 150 1 0.35 1.0 150
MPS3639 TO92 Same as PN3639, see page 2-5 for explanation 65
(72} ) . .
MPS3640 | TO-92 Same as PN3640, see page 2-5 for explanation © 65
(72)




m SATURATED SWITCHES (Continued)

G-z

: Ices*
Case | VCBO | VCEO | VEBO | 1 0 y.o hEE lc , Vce | VCEISAT)  VBE(SAT) ic | Gev fr 1o | toff | NF Test Process
TypeNo | gyie | V] Wb Wl @ Wy | Min Max® mar® () v W@ PP | MHZL @ gy | des) [ B ition | No
1y Min Min Min Max Max Min Max Max | Min  Max Max | Max © :
Ns3762 | TO-39 40 40 5 30 15A & 0.9 14 1A | 18 | 180 50 | 115 10 70
: 30 120 1A 15 05 12 500
35 500 1 0.22 1.0 150
40 150 1 0.15 " 0.8 10
35 10 1
NS3763 | TO-39 60 60 5 20 15A 5 0.9 14 1A | 18 | 180 50 | 115 10 70
20 8 1A 15 05 12 500
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 08 1.0 10 | 35 | 300 10 | 60 7 65
(72) 30 120 10 03 0.5 15 50
PN3640 | TO-92 12 12 4 10* 6 20 50 1.0 0.2 08 1.0 10 | 35 | 300 10 | 75 7 65
(72) : 30 - 120 10 03 0.6 15 50
PN4258 | TO92 12 12 45 10* 6 30 50 1 0.15 07 095 10 |3 700 10 | 20 6 65
(72 3 120 10 3
15 1 0.5 0.5 15 50
PN4258A | TO-92 12 12 45 10* 6 30 50 1 0.15 07 095 10 {3 | 700 10 | 18 6 65
(72) 30 120 10 3
. 15 1 0.5 0.5 15 50
PN5140 | TO-92 5 5 4 50* 3 20 40 10 1 0.2 12 10 |5 400 10 20 6 65
(72) 0.75 50 .
PN5910 | T0O-92 20 20 45 10* 10 | 30 50 1 0.15 0.75 0.95 10 |3 700 10 | 20 6 65
(72) 30 120 10 03
15 1 05 05 15 50

TEST CONDITIONS:

(1) Ig = 30mA, Vg = 3V, IgT = 3mA, 1g2 = 1.5mA. (2) I¢ =30mA, Ve = 3V, Ig1 = 152 = 1.5mA. (3) I¢ = 30mA, Vg = 3V, Ig? = 152 = 3mA. (4) I¢ = 500mA, Ve = 30V, Igl = 1g2 = 50mA.

(5) Ic = 10mA, Vg = 3V, 1g1 = 1g2 = ImA. (6) I¢ = 10mA, Vg = 1.5V, 1g1 =152 = 1mA. (7) Ic = 10mA, Ve = 1.5V, Ig1 = 152 = 500 uA. (8) Ic = 10mA, Vee = 2V, Ig1 = 152 = 1mA. (9) I¢ = 50mA,
Vce =3V, 1g1 =152 =5mA. (10) Ic = 1A, Ve = 30V, Ig1 = 1g2 = 100mA.
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PNP Transistors

@ LOW LEVEL AMPS

VCEO

Type Case veeo VEBO | ICBO Vee hgg ic Vee VCE(SAT) VBE(SAT’ ic Cob T Ic Freq Process
No. syle | WL W VAN @ GR v Max € (ma) & ) wioe MV ma | BR MHE @ g “’B’ CkHa) | No
: Min Min’ Min Max Max Min Max Max | Min Max )
2N2604 TO-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 05 0.7 0.9 10 6 30 140 05 3 1 62
J,ITX, JTXV 60 05 5
} 40 120 001 5
2N2605 TO-46 60 45 6 10 45 600 10- 5 05 0.7 08 10 6 30 0.5 3 1 62
150 05 5
100 300. 0.01 5 .
2N2605 TO-46 70 60 6 10 50 600 10 5 0.5 0.7 0.9 10 6 30 140 05 3 1 62
JITX,JTXV 150 .. 05 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-18 60 45 6 ‘10 45 600 10 5 1.0 1.0 10 8 . 60 150 1 4 1 62
' 150 0.1 5
. 100 300 0.01 5
2N3549 TO-18 60 60 6 10 45 800 10 5 1.0 1.0 10 8 60 180 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 08 - 1 4 30 0.5 15 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 09 10 6 40 160 05 3 1 62
100 10 5
100 450 1 5 04 0.95 50
100 0.1 5
100 300 0.01 5
60 0.001 5




LC

M LOW LEVEL AMPS (Continued)

Type Case VCBO | VCEO | VEBO iICBO Ves hEE Ic Vee VCE(SAT) VBE(SAT) ic Cob e NF Freq Process
No Style W W A @ G v T e © mar & W) v & VIl @ (mal | PP mal | 9B C00, | o
) v Min Min Min Max Max Min Max Max | Min Max )
2N3963 TO-18 80 80 6 10 70 90 50 5 0.25 0.9 10 6 40 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 05 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
2N3965 TO-18 60 60 6 10 50 180 50 5 0.25 09 10 6 50 05 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
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PNP Tfansistors

M LOW LEVEL AMPS (Continued)

B 1c8o0 ' i
Type Case VCBO | VCEO | VEBO C Ves hgg ic Vce VEE(sAT) VBE(sAT) Ic Cob fr ic NE Freq Process
N Style v) V) V) {(nA) @ W) Min  Max @ (mA) ) ) (\Y] @ (mA) (pF) (MHz) @ (mA) (dB) @ (kHz) N
o Ty Min Min Min Max Max Min Max Max | Min Max Max o
2N4964 T0-92 Same as MPSA70, see below for explanation ’ : 62
5 (72)
2N4965 TO-92 Same as 2N5086, see below for explanation 62
(72)
2N5086 TO-92 50 50 50 35 150 10 5 03 10 4 40 0.5 3 1 62
(72) 150 1 5
150 500 0.1 5
2N5087 TO-92 50 50 50 35 10 5 0.3 10 4 40 0.5 2 1 62
(72) 1 5
0.1 5
2N5227 TO-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 TO-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 TO-92 40 40 5 10 40 50 0.1 5 0.25 10 6 62
(72)
PN4249 TO-92 60 60 5 10 40 100 300 0.1 5 0.25 10 6 3 1 62
- (72) :
PN4250 TO-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
I N
Type case | VCBO | VcEo | VEBO | lcBO .o heE lc , Vce | VCEGSAT) =~ VBE(SAT) ic | Cob fr 1o | foff | NF Test Process
No. Style v) v) (v) (nA) @ W) | Min Max mA¥ (V) (v) & [\ @ (mA) (pF) | _ (MH2) @ (mA) (ns) | (dB) Condition No
. Min Min Min Max . B Max Min Max Max | Min Max Max | Min :
2N722 TO-18 50 35 5 100 30 30 90 150 10 15 1.3 150 | 45 60 50 63
| 25 5 10
2N1132 TO-5 . 50 35 2 100 30 30 90 150 10 15 1.3 150 | 45 60 50 63
25 5 10
2N2696 TO-18 25 25 25 10 20 300 2 0.25 1.1 50 20 100 50 170 1 63
. .30 130 50 1 1.0 20 300




6C

% GENERAL PURPOSE AMPS AND SWITCHES (Continued)
Vero | Veeo | VeBo | IcBo VCE(SAT) VBE(SAT) Cob T toif | NF
Tvpe sc‘?;: v | @ | W | eare B RFE & CE v & (V) @ (':3\) ®F) | bz @ G | (sl | (aB) oot | Pocess
Min Min Min Max Max Max Max Min Max Max Min .
2N2904 TO5 60 40 5 20 50 | 20 500 10 0.4 13 150 | 8 200 50 100 2 63
40 120 150 10
35 10 10 1.6 26 500
25 1 10
20 0.1 10
2N2904 705 60 40 5 20 50 | 20 500 10 0.4 13 150 | 8 200 50 175 2 63
J,JTX, JTXV 40 120 150 10
35 10 10 16 26 500
25 1 10
20 0.1 10
2N2904A TO5 60 60 5 10 50 | 40 500 10 04 13 150 | 8 200 50 100 2 63
40 150 10
40 10 10 16 26 500
40 120 1 10
40 0.1 10
2N2904A 705 60 60 5 10 50 | 40 500 10 04 13 150 | 8 200 50 175 2 63
J,JTX, JTXV 40 150 10
40 10 10 16 26 500
40 120 1 10
40 0.1 10
2N2905 TO5 60 40 5 20 50 | 30 500 10 04 13 150 | 8 200 50 100 2 63
100 300 150 10
75 10 10 16 26 500
B 50 1 10
35 0.1 10
2N2905 TO5 60 40 5 20 50 | 30 500 10 04 13 150 | 8 200 50 200 2 63
4, 4TX, JTXV 100 300 150 10
75 10 10 1.6 26 500
50 1 10
35 0.1 10
2N2905A TO5 60 60 5 10 50 | 50 500 10 04 13 150 | 8 200 50 100 2 63
100 300 150 10
100 10 10 1.6 26 500
100 1 10
75 0.1 10
TEST CONDITIONS:
(1) Ig = 300mA, Vg = 10V, Ig? = 152 = 30mA. (2) I = 150mA, Ve = 6V, Ig? = 1g2 = 16mA. (3) I¢ = 300mA, Ve = 15V, Ig1 = 1g2 = 30mA. (4) I¢ = 300mA, Vg = 30V, Ig! = 1g2 = 30mA.
{5) Ig = 10mA, Ve = 3V, 1g1 = 182 = 1mA. (6) Ig = 100 A, Vg = 5V, f = 100Hz. (7) I¢ = 30 uA, Vg = 5V, f = 1kHz. (8) Ig = 100 pA, Vog = BV, f = 1kHz. (9) Ig = 250 A, VGE = 5V,
f=1kHz. (10) Ic = 10 uA, VCE = 5V, f = 1kHz. (11) Ic = 50mA, Ve = 30V, Ig1 = 152 = 5mA. (12} I = 150mA, Ve = 30V, 1g1 = 152 = 15mA. (13) I = 50mA, Ve = 10V, 1g1 = 152 = 5mA.
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PNP Transistors

M GENERAL PURPOSE AMPS AND SWITCHES (Continued)

Type Case Veeo | Vceo | VeBo | IcBo Ves heE e . VcE VCE(SAT)  VBE(SAT) Ic Cob | fr Ic torf | NF Test Process
No. Style v) v) v) na)e (o8 | @ mA)® (V) V) & v e E (R MHz) @ B | s | @B) | e
Min Min Min Max Max Min Max Max Min Max Max Min )
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 13 150
100 10 10
100 1 10 16 26 500
75 0.1 10
2N2906 TO-18 60 40 5 20 50 | 20 500 10 04 1.3 150 | 8 200 50 100 2 63
40 120 150 10 )
35 10 10 16 26 500
25 1 10
20 0.1 10 .
2N2906 T0-18 60 40 5 20 50 | 20 500 10 0.4 13 150 | 8 200 80 | 175 2 63
J,JTX, JTXV 40 120 150 10
35 10 10 1.6 26 500
25 1 10
20 0.1 10
2N2906A TO-18 60 60 5 10 50 | 40 500 10 0.4 13 150 | 8 200 50 100 2 63
‘ 40 120 150 10
40 10 10 16 26 500
40 1 10
40 0.1 10
2N2906A T0-18 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 16 26 500
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 16 26 500
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,4TX, ITXV 100 300 150 10
75 10 10 1.6 26 500
50 1 10
) 35 0.1 10 ]
2N2907A T0-18 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 16 26 500
100 1 10
75 0.1 10




Li-e

ﬂ GENERAL PURPOSE AMPS AND SWITCHES (Continued)
Type Case Veeo | Vceo | Veso | lcBo Ve hee e . VcE VCE(SAT)  VBE(SAT) Ic Cob fr | toff | NF Test Process
No Style V) V) v) nA) e  E5 | i Max® mar® (%) vi & v e EoleR MHz2) @ B | ns) | By ] Ne
: Min Min Min Max Max Min Max Max | Min Max Max Min ! )
2N2907A TO-18 60 60 5 10 50 | 50 500 10 04 13 150 | 8 200 50 200 2 63
J,JTX, JTXV : 100 300 150 10 :
100 10 10 16 26 500
100 1 10 .
75 0.1 10
2N3072 TO5 60 60 4 10* 30 15 300 2 025 12 50 | 10 | 130 50 100 3 63
30 130 50 1 1.0 20 300
2N3073 TO-18 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 20 300
2N3120 TO-5 45 ~ 45 4 10* 30 15 300 2 025 12 50 |10 | 130 50 100 4 63
) 30 130 &0 1 1.0 20 500
2N3121 T0-18 45 a4 | a4 10* 30 15 300 2 0.25 12 50 |10 | 130 50 100 4 63
30 130 50 1 10 20 500
2N3133 TO-6 50 35 4 50 3 |10 150 1 06 15 150 | 10 | 200 50 150 2 63
40 120 150 10
25 1 10
2N3134 TO5 50 35 a 50 30 | 50 150 1 06 15 150 | 10 | 200 50 150 2 63
100 300 150 10
50 1 10
2N3135 TO-18 50 35 4 50 30 | 25 150 1 06 15 150 | 10 | 200 50 150 2 63
40 120 150 10 :
10 1 10
2N3136 T0-18 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 T0-18 50 40 5 15 50 1 0.25 06 09 10 |6 250 10 225 (6 5/6 69
50 150 10 1.
a5 1 1
40 0.1 1 05 1.2 50
2N3250A - T0-18 60 60 5 15 50 1 025 06 09 _10 |6 250 10 225 |6 5/6 69
50 150 10 1
45 1 1
40 0.1 1 05 12 50 ,
TEST CONDITIONS:
A1) 1¢ = 300mA, Vce = 10V, Ig1 =152 = 30mA. (2) Ic = 150mA, Ve = 6V, Igl =152 = 15mA. (3) I¢ = 300mA, Ve = 15V, 1g1 = 1g2 = 30mA. (4) I¢ = 300mA, Vce = 30V, Igl =152 = 30mA.
(8) Ic = 10mA, Ve = 3V, Igh = 132 = 1mA. (6) Ic = 100 pA, Vgg'= BV, f = 100Hz. (7) Ig = 30 uA, VCg = 5V, f = 1kHz. (8) I = 100 uA, VoE = 5V, f = 1kHz. (9) I¢ = 250 wA, Vgg = 5V,
f=1kHz. (10) Ic = 10 pA, Vg = BV, f = 1kHz. (11) Ig = 50mA, V¢e = 30V, Ig1 = 1g2 = BmA. (12) I¢ = 150mA, Ve = 30V, 11 =182 = 16mA. (13) Ig = 50mA, Ve = 10V, 1g1 =152 = 5mA.
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~ PNP Transistors

154

% GENERAL PURPOSE AMPS AND SWITCHES (Continued) g
Type Case Vego | Veeo | Veso | IcBo Vea hee ic . Vee VCE(SAT) VBE(SAT) Ic Cob | fr e toff | NF Test Process
No Style v) v) v) tnA)e E8 i Max® ma)% () vy & (v) @ imay | PP MHz) @ ' | (ns) | (dB) | No
. Min Min - Min Max Max Min Max Max Min Max Max Min .
2N3250A TO-18 60 | 60 5 15 50 1 02 - 06 09 0 | 6 250 10 225 |6 5/6 69
J,JTX, JTXV . 50 150 10 1 : i
45 1 1
40 0.1 1 05 1.2 50
2N3251 TO-18 50 40 5 30 50 1 0.25 06 09 10 |6 300 . 20 250 |6 5/6 69
: ‘ 100 300 10 1 - : :
90 1 1
80 0.1 1 0.5 1.2 50
2N3251A TO-18 60 60 5 30 50 1 0.25 06 09 10 |6 300 10 250 |6 5/6 69
) : 100 300 10 1 : i
90 1 1 0.5 12 50
80 0.1 1
2N3251A TO-18 60 60 5 | 30 50 1 0.25 06 09 10 |6 300 900 10 250 |6 5/6 69
J,JTX, JTXV 100 300 10 1 ’
20 1 1 05 12~ 50
. 80 0.1 1
2N3502 TO5 45 45 5 10 30 | 50 500 10 | 025 10 50 |8 200 50 100 |4 a7 83
100. 300 150 10
140 .10 . 10 04 13 150
135 1 10 1 2 300
120 0.4 10
] 80 001 10 16 2 500
2N3503 TO5 60 60 5 10 50 | 50 500 10 0.25
) 100 300 150 10 1 50 | 8 200 50 100 {4 47 | 63
140 10 10 04 1.3 150
135 1 10 1 2 300
120 0.1 10 -
80 001 10 16 2 500
2N3504 TO-18 45 45 5 10 30 | 50 500 10 0.25 1 50 |8 200 50 100 |4 477 63
100 300 150 10 .
140 10 10 0.4 13 150
135 1 10
120 0.1 10 16 2 500
80 001 10
2N3505 TO-18 60 60 5 10 50 100 300 150 10 025 1 50 |8 200 50 100 {4 4/7 63
) 115 300 50 1
140 10 10 0.4 1.3 150
135 1 10 10 2 300
120 0.1 10 16 2 500
2N3638 T0O-92 Same as PN3638, see page 2-16 for explanation 63
(72) .
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M GENERAL PURPOSE AMPS AND SWITCHES (Continued)

Type case | VCBO | VcEo | VEBO | IcBO .4 hee e , vce | VCESAT) Veesam) . | Cob fr ic | toff | NF Test Process
No Style v v} v) (nA) @ (V) Min Max @ (mA)& (V) vy & ~(v @ (mA) (pF) MHz) @ (mA) {ns) (8} 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 TO92 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 © 025 50 12 100 50 63
(74)
2N3905 TO92 40 40 5 | 15 100 1 0.25 0.65 0.85 10 45 200 10 260 |5 5/8 66
(72) 30 50 1
50 150 10 1 0.4 095 50
40 1 1
30 0.1 1
2N3906 T0-92 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 04 095 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 for explanation ) ) 66
(72)
2N4125 TO-92 30 30 4 50 20 25 50 1 04 095 50 45 200 10 5 8 66
(72) , 50 150 1
2N4126 TO-92 25 25 4 50 20 60 50 1 04 0.95 50 45 250 10 4 8 66
(72) 120 360 2 1
2N4142 T0-92 Same as PN4142, see page 2-17 for explanation 63
(72)
2N4143 ' TO92 Same as PN4143, see page 2-17 for explanation - - 63
(72)
2N4290 TO-92 30 20 5 500 20 50 300 100 10 04 15 100 | 10 100 10 63
(74) 40 10 10
20 01 10

TEST CONDITIONS:

(1) 1¢ = 300mA, Vg = 10V, 1g1 = 1g2 = 30mA. (2) Ic = 150mA, Ve = 6V, IgT = 132 = 15mA. (3) I¢ = 300mA, Vg = 15V, Ig! = 152 = 30mA. (4) I = 300mA, Ve = 30V, Ig! = 1g2 = 30mA.

(5) Ic = 10mA, Vce = 3V, Ig! = 182 = 1mA. (6) Ig = 100 pA, Veg = 5V, f = 100Hz. (7) Ig = 30 pA, Vg = 5V, f = 1kHz. (8) Ig = 100 A, Vgg = 5V, f = 1kHz. (9) Ig = 250 A, VgE = 5V,
f=1kHz. (10) Ig = 10 uA, VgE = BV, f = 1kHz. (11) I¢ = 50mA, Ve = 30V, 11 = 152 = 5mA. (12) I = 150mA, Ve = 30V, Ig! = 152 = 15mA. (13) Ig = 50mA, Ve = 10V, IgT = 1g2 = 5mA.
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PNP Transistors

v % GENERAL PURPOSE AMPS AND SWITCHES (Continued)

) . Vceo | Veeo | VeBo | 'cso - VCE(SAT) = VBE(SAT) Cob toff | NF
Tvpe Sl @ | @ | w | wale'CB| MWE e iCa VEE| i & i @ 'S leR | e e 'S | ) | @B | T ) Preces
o vie. Min Min Min Max Max Min  Max Max | Min Max | Min -ondition o
2N4291 TO-92 40 30 6 200 30 100 300 100 10 04 1.5 100 { 10 100 10 63
(74) 50 10 10
30 01 10
2N4402 TO-92 40 40 8 20 500 2 04 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 04 075 0.95 150
100 10 1 .
30 1 1 0.75 13 500
60 0.1 1
2N4916 TO-92 Same as PN4916, see page 2-18 for explanation 66
. (72) .
2N4917 TO92 Same as PN4917, see page 2-18 for explanation 66
(72) R
2N4971 1 TO-92 Same as PN2906, see page 2-16 for explanation 63
(72)
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 T092 Same as PN5142, see page 2-18 for explanation 63
. (72)
2N5143 TO92 Same as PN5143, see page 2-18 for explanation 63
(72)
2N5221 TO-92 15 15 3 100 10 30 600 50 10 05 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 10 100 | 20 50 20 63
1z2) 25 10 10
2N5356 TO-92 25 25 4 100 25 40 120 50 1 0.25 50 8 63
(74) .
2N5355 TO92 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 11 50 8 63
(74) 40 120 50 1
32 2 1 1.0 20 300




Sz

ﬂ GENERAL PURPOSE AMPS AND SWITCHES (Continued)

Type case | VCBO | VcEO | VEBO | lcBO B hEE ic , Vee | VCE(SAT) VBE(SAT) ig | Ceb fr Ic toff | NF Test Process
No syie | VO f W W A@ T T ek mar® (v) booE V@ [ PR MHe) @y ) ms) B ition | N
. 4 ~Min Min Min Max Max Min Max Max | Min Max Max Min " i
2N5366 TO-92 40 40 4 100 40 40 300 5 0.25 11 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 17 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-82 50 40 5 100 25 25 500 2 0.75 12 500 | 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 uA 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) :
MPS3638A TO-92 Same as PN3638A, see page 2-17 for explanation 63
(72) X :
MPS3644 TO-C2 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 TO92 50 30 5 100 20 30 150 50 5 025 50 12 100 50 63
(72)
MPS6516 TO-92 40 40 4 50 30 30 100 10 05 50 4 66
(72) 50 100 2 10
MPS6517 'TO-92 40 40 4 50 30 60 100 10 05 50 4 66
(72) 90 180 2 10 )
MPS6518 TO-92 40 4 500 30 90 100 10 0.5 50 4 66
(72) 150 300 2 10
MPS6522 TO-92 25 4 50 20 200 400 2 10 05 50 4 3 10 66
(72) 100 0.1 10

TEST CONDITIONS:

(1) 1¢ = 300mA, Ve = 10V, Ig1 = 182 = 30mA. (2) Ic = 150mA, Ve = 6Y, Ig1 = 1g2 = 15mA. (3) I¢ = 300mA, Vce = 15V, Ig? = 152 = 30mA. (4) I = 300mA, Ve = 30V, I1g? = 12 = 30mA.

(5) Ic = 10mA, Vg = 3V, Ig! = 1g2 = 1mA. (6) Ic = 100 uA, Vgg = 5V, f = 100Hz. (7) Ic = 30 pA, VCE = 5V, f = 1kHz. (8) Ic = 100 uA, VCE = 5V, f = 1kHz. (9) Ic = 250 uA, Vcg = 5V,
f=1kHz. (10) Ic = 10 gA, VcE =5V, f = 1kHz. (11) Ig = 50mA, V¢ = 30V, 1g1 = 152 = 5mA. (12) I¢ = 150mA, Ve = 30V, Ig1 = 152 = 15mA. (13) I = 50mA, Ve = 10V, IgT = 152 = 5mA.

siojsisuel] dNd




PNP Transistors

% GENERAL PURPOSE AMPS AND SWITCHES (Continued)

91-¢

' . VcBo | Vceo | VEBo | IcBo VCE(SAT)  VBE(SAT) Cob fr toff | NF
Tyee &;c‘j: v v | ware ‘13;3 e FE, @ 1 & YeE Wi & M e S leR| M) e (’:5“ (ns) | (am | Test | Process
. N Min Min Min Max Max Min Max Max Min Max Max Min o
MPS6533 TO-92 40 40 4 50 30 | 25 500 10 05 10 100 ] 6 63
(72) 40 120 100 1
. 30 10 1 )
MPS6534 TO-92 40 40 4 50 30 | s0 500 10 0.3 10 -100 |6 63
(72) 90 270 100
60 10 1 .
MPS6535 T0-92 30 30 4 100 20 | 30 100 1 05 1.2 100 | 6 ) 63
(72)
NS3905 TO-18 40 40 5 15 100 1 0.25 065 085 10 |45 | 200 10 260 | 5 5/8 66
30 50 1
50 150 10 1 04 095 50
40 1 1
30 0.1 1
NS3906 TO-18 40 40 5 . {30 100 1 0.25 065 085 10 |45 [ 250 10 300 | 4 5/8 66
60 50 1 )
100 300 10 1 04 095 50
80 1. 1
60 0.1 1
PN2906 TO-92 60 40 5 _ |20 50 |20 500 10 04 13 150 |8 200 50 100 2 63
(72) 40 120 150 10
35 10 10 16 26 500
25 1 10
20 0.1 10
PN2906A T0-92 60 60 5 10 50 | 40 500 10 0.4 13 150 |8 200 50 100 2 63
(72) . 40 120 150 10
40 10 10 16 26 500 i
40 1 10 :
. 40 0.1 10
PN2907 T0-92 60 40 5 20 50 |30 500 10 0.4 1.3 150 |8 200 50 100 2 63
(72) . 100 300 150 10
75 10. 10 16 26 500
50 1 10
35 0.1 10
PN2907A T0-92 60 60 5 20 50 |50 500 10 04 1.3 150 |8 200 50 100 2 63
(72) ) 100 300 150 10 .
: 100 10 10 1.6 26 500
100 1 10
75 0.1 10
PN3638 T0-92 25 - 25 4 35* 15 |20 300 2 0.25 1.1 50 [20 | 100 50 170 1 63
(72) 20 50 1
, 30 10 10 1.0 08 20 300




JAN

ﬂ GENERAL PURPOSE AMPS AND SWITCHES (Continued)

Vcgo | Vceo | Veeo | IceBo VCE(SAT)  VBE(SAT) Cob fr toff | NF
o | e | 0w | eaie (OB R @ Ca EE | T s Wi e (R | e e (6 | e | e | T e
: Min Min Min Max Max Min Max Max Min Max Max Min .
PN3638A T092 25 25 4 25* 15 | 20 300 2 0.25 1.1 50 | 10 150 50 170 B 63
(72) 100 50 1
100 10 10 10 08 20 300
80 1 10
PN3644 T092 45 45 5 3* 30 | 20 300 2 0.25 10 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 08 20 300
40 0.1 10
PN3645 T0-92 60 60 5 35* 50 | 20 300 2 0.25 1.0 650 |8 200 20 100 4 63
(72) 100 300 150 10
80 240 50 1 04 13 150
100 10 10
- 80 1 10 1.0 08 20 300
40 0.1 10
PN4121 T0-92, 40 40 5 25 30 15 50 1 0.3 075 1 45 | 400 10 150 | 4 11/8 66
72 70 200 10 1 0.14 07 09 10
60 1 1 03 1.1 50
40 0.1 1
PN4122 T092 40 40 5 25* 30 | 30 50 1 0.13 075 1 45 | 450 10 150 | 4 11/8 66
(72) - : 150 300 10 1 -
150 1 1 0.14 07 09 10
100 0.1 1 0.3 1.1 50
PN4142 T092 60 40 5 20 500 10 0.4 13 150 | 8 200 50 100 12 63
20 150 1 : :
40 120 150 10 16 26 500
35 10 10
25 1 10
20 0.1 10
PN4143 T0-92 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 16 26 500
75 10 10
50 1 10
35 0.1 10

TEST CONDITIONS:
(1) 1g = 300mA, Vg = 10V, It = 12 = 30mA. (2) I¢ = 150mA, Ve = 6V, Ig? = 12 = 15mA. (3) I¢ = 300mA, Vg = 15V, ig! = 1g2 = 30mA. (4) I¢ = 300mA, Ve = 30V, gt = 12 = 30mA.
(8) Ic = 10mA, Vge = 3V, 1g1 = 132 = 1mA. (6) Ig = 100 pA, Vgg = 5V, f = 100Hz. (7) Ig = 30 uA, Vog = 5V, f = 1kHz. (8) I = 100 uA, Vgg = 5V, f = 1kHz. (9) I¢c = 250 uA, Vcg = 5V,

= 1kHz. (10) I = 10 #A, Vg = 5V, f = 1kHz. (11) I¢ = 50mA, Vee = 30V, Ig1 = 1g2 = 5mA. (12) I¢ = 150mA, Ve = 30V, Ig1 = 1g2 = 15mA. (13) I¢ = 50mA, Voo = 10V, 1g1 = 132 = 5mA.

siojsisues] dNd
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PNP Transistors

M " GENERAL PURPOSE AMPS AND SWITCHES (Continued)

i f
Type case | VCBO | VcEO | VEBO | IcBO . hEE Ic , veg | YCEISAT) VBE(SAT) . | Cob T ic | foff | NF Test Process
No. Style vif v V) A G Min Max € imar® () W a8 V)@ | PRV (MH) @ ) | s ] B) e N
- i Min | Min | Min | Max Max  Min _ Max Max | Min  Max Max | Min | TOneton o
PN4916 TO92 30 30 5 25* 15 |15 200 50 1 0.13 075 1 |45 | 400 10 | 150 |a 13/8 66
(72) 70 10 1 014 07 09 10 .
60 1 1 03 075 1.1 50
40 01 1
PN4917 T092 30 30 5 25* 15 | 30 50 1 0.13 075 1 |45 | 450 10 | 150 (4 13/8 66
- (72) 150 300 10 1 014 07 - 09 10 :
150 1 1 03 075 11 50
100 01 1
PN5138 TO-92 30 30 5 50 20 |50 10 10 03 10 10 |7 |30 05 66
(72) 50 1 10
50 800 04 10
PN5139 TO92 20 20 5 50* 15 [ 15 50 10 0.2 07 10 10 |5 | 300 10 | 200 13 66
(72) 40 10 1
40 1 10
30 01 10 05 075 125 50
PN5142 TO-92 20 20 4 50+ 12 |15 300 10 05 15 50 | 10 | 100 50 | 200 1 63
. (72) 30 50 1 0.2 08 25 300 .
PN5143 TO92 20 20 | 4 50* 12 |15 300 10 05 15 50 |10 | 100 50 | 200 1 63
' (72) 30° 50 1 0.2 08 25 300
TN2905 TO92+ | 60 40 5 20 50 |30 500 10 04 13 150 | 8 | 200 50 | 100 2 63
o1 ’ 100 300 150 10
75 10 10 16 26 500
50 1. 10 -
35 01 10
TN2905A TO92+ | 60 60 5 10 50 |50 500 10 0.4 13 150 | 8 | 200 50 100 2 63
(2] 100 300 150 10
) 100 10 10 16 26 500 | -
100 1 10
75 01 10

TEST CONDITIONS: :
(1) Ic = 300mA, Vg = 10V, 1g1 = 152 = 30mA. (2) Ic = 150mA, Vg = 6V, Ig! = 152 = 15mA. (3) Ig = 300mA, Vg = 15V, Ig! = 152 = 30mA. (4) Ig = 300mA, Vg = 30V, Igl = 1g2 = 30mA.
(5) Ic = 10mA, Vg = 3V, Ig! = 152 = 1mA. (6) Ig =100 kA, Vgg = 5V, f = 100Hz. (7) Ig = 30 pA, Vog = 5V, f = 1kHz. (8) Ig = 100 pA, VcE = 5V, f = 1kHz. (9) Ig = 250 uA, Vg = BV,

f = 1kHz. (10) I = 10 pA, VGE = 5V, f = 1kHz. {11) Ig = 50mA, Vcc = 30V, Ig1 = 152 = BmA. (12) I¢ = 150mA, Ve = 30V, I1g1 = 152 = 15mA. (13) Ic = 50mA, Ve = 10V, 1g1 = 152 = 5mA.




6lL-C

% MEDIUM POWER
Vceo | Vceo | VeBo | !cBo VCE(SAT)  VBE(SAT) Cob T toff | NF
V, P
e sc:,s:: V| W v | A e YCB | MR e e 8 O e @S | ©P MH @ O | ) [ B | | PR
) Min Min Min Max Max Min Max Max Min Max Max | Max )
2N3634 | TO-39 140 140 5 100 100 | 25 150 10 03 08 10 10 150 30 [600 | 3 172 73
50 150 50 10
50 10 10 05 065 09 50
45 1 10
40 0.1 10
2N3634 | TO-39 140 140 5 100 100 | 30 150 10 0.3 08 10 10 150 800 30 |600 | 3 1/2 73
4,9TX 50 150 50 10 -
50 _10 10 0.6 065 09 50
45 1 10
25 0.1 10
2N3635 | TO-39 140 140 5 100 100 | 50 150 10 0.3 08 10 10 200 30 [600 | 3 12 73
100 300 &0 10 .
100 10 10 05 065 09 50
90 1 10
80 0.1 10
2N3635 | TO-39 140 140 5 100 100 | 60 ) 150 10 0.3 68 10 10 200 850 30 |600 [ 3 1/2 73
4,4TX 100 300 50 10
100 .10 10 0.6 065 09 50
90 1 10
55 0.1 10
2N3636 | TO-39 175 175 5 100 100 | 25 150 10 03 08 10 10 150 30 [e00 | 3 1/2 73
50 150 50 10
50 © 10 10 05 065 09 50
45 1 10
40 0.1 10
2N3636 | TO-39 175 175 5 100 175 | 30 150 ~ 10 03 08 10 10 150 800 30 [600 | 3 1/2 73
J,JTX 50 150 50 10
50 10 10 06 065 09 50
a5 1 10
25 0.1 10
2N3637 | TO-39 175 175 5 100 100 | 50 ~ 150 10 0.3 08 10 10 |200 30 [ec0 | 3 1/2 73
100 300 50 10 . :
100 10 10 05 065 09 50
90 1 10
80 - 0.1 10
2N3637 | TO-39 178 175 5 100 175 | 60 150 10 03 08 10 10 200 850 30 [600 | 3 1/2 73
J,JTX E 100 50 10 .
100 300 10 10 0.6 065 09 50
90 1 10 )
55 01 - 10
TEST CONDITIONS:
(1) I = 50mA, Vgg = 100V, Ig1 = 152 = BmA. (2) I = 500 uA, VGE = 10V, f = 1kHz. (3) I = 500mA, Ve = 30V, Ig1 = 152 = 50mA. (4) I¢ = 150mA, Vg = 30V, 1g1 =152 = 15mA. (5) I¢ = 100 uA,
Vee = 10V, f = 1kHz. .
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PNP Transistors

(11414

% MEDIUM POWER (Continued)
Vceo | Vceo | Veeo | lcBo . VCE(SAT)  VBE(SAT) Cob fr toff | NF
oo | Se ]l w | @ | W | eaie OB KRR ol g YCE Wi o& wioe S | eR M @ 'C | (sl | tam | T | Proces
: Y Min Min Min Max Max Min Max Max Min Max Max | Max :
2N4030 | TO-38 60 60 5 50 80 15 1A 5 1.0 1A 20 100 400 50 400 3 67
25 500 5 - 05 500
40 100 5 0.15 09 150
N 30 120 0.1 5
2N4031 TO-39 80 80 5 50 60 10 1A - 5 0.5 500 20 100 400 50 400 3 67
: 25 500 5 0.15 09 150
40 120 100 5 '
30 0.1 5
2N4032 | TO-39 60 60 5 50 ‘60 40 1A 5 1 1A 20~ 150 500 50 400 3 67
70 500 5 05 500
100 300 100 5 0.15 09 150
75 0.1 5 i
2N4033 | TO-39 80 80 5 50 60 25 1A 5 0.5 500 20 150 500 50 400 3 67
70 500 5 0.15 09 150
100 300 100 5
. 75 0.1 5 !
2N4036 | TO-39 90 65 7 20 60 20 800 i0 0.6 14 150 30 60 50 700 4 67
40 140 150 10 .
20 0.1 10 . .
2N4037 | TO-39 60 40 7 -250 60 50 250 150 10 14 150 30 60 50 67
L ) 15 1 10 -
2N4234 | TO-39 40 100uA 40 10 1A 1 0.6 15 1A 100 3 100 67
20 500 1
30 150 250 1
. 40 100 1
2N4235 | TO-39 60 100uA 60 10 1A 1 06 15 1A 100 3 100 67
: 20 500 1
30 150 250 1
40 100 1
2N4236 | TO-39 80 100 uA 80 10 1A 1 0.6 1.5 1A 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 14 . 150 30 60 50 67
’ . 15 1. 10 .
2N4354 | TO-92 Same as PN4354, see page 2-25 for explanation - i 67
(72) )
2N4355 | TO-92 Same as PN4355, see page 2-25 for explanation 7 ’ ) : ‘ 67
(72) ’ '




e

M MEDIUM POWER (Continued)
Vceso | Vceo | VEBo | lcBo y VCE(SAT)  VBE(SAT) Cob T toff | NF
el em | W | W | W | maie YCB | LMFE e lC g CE v & v o, | P MH @ 'C | (ns) | (am) | Tt | Process
) 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
(72)
2N6554 | TO-202 60 60 5- 100 40 25 500 1 10 1A 18 75 250 100 78
(35) i 60 250 1
80 300 50 1
. 60 10 1 0.5 250
2N6555 | T0-202 | 80 80 5 100 60 | 25 500 1 1.0 1A | 18 75 250 100 78
(35) 60 250 1
80 300 50 1
60 10 1 05 250
2N6556 | TO-202 100 100 5 100 80 25 500 1 1.0 1A 18 75 250 100 78
(35) 60 250 1
80 300 50 1
60 10 1 0.5 250
40319 TO-39 40 250 15 35 200 50 4 14 150 67
92PE77A| TO-92+ V 45 100 60 25 500 2 0.5 500 30 50 200 78
(90) . 40 250 2
40 50 2 1.0 1A
92PE778| TO-92+ 60 100 8 |25 500 2 05 500 | 30 | 50 200 78
(90) 40 250 2
40 50 2 1.0 1A
92PE77C| TO-92+ 80 100 100 25 500 2 0.5 500 30 50 200 78
(90) 40 250 2
- ) 40 50 2 1.0 1A
92PUS1 TO-92+ 30 100 40 50 1A 1 05 1A 30 50 50 77
(91) 60 100 1
55 10 1
92PUS1A| TO-92+ 40 100 50 50 1A 1 05 1A 30 50 50 77
(91) 60 100 1
55 10 1
92PUS5 | TO-92+ 60 100 40 20 500 1 0.35 250 30 50 200 79
(1) 50 250 1
80 50 1
92PUS6 | TO-92+ 80 100 60 20 500 1 0.35 250 30 50 200 79
91) 50 250 1
80 50 1
TEST CONDITIONS:
(1) Ig = 50mA, Vg = 100V, IgT = 152 = 5mA. (2) I¢ = 500 A, Vg = 10V, f = 1kHz. (3) I¢ = 500mA, Vg = 30V, Igt = 1g2 = 50mA. (4) Ic = 150mA, Ve =30V, Igl =152 = 15mA. (5) I = 100 uA,
Vce = 10V, f = 1kHz. .
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PNP Transistors

[4At4

M MEDIUM POWER (Continued)
Type | case | VCBO | VCEO [ VEBO | lcBO /(0 hEE e . VcE Vceisam)  VeelsaT) ;. | Cob fr i | toft NF Test Process
No Style ) ) v) Ay @ (O8 | ax @ (& 1) v & (v @ ma | PP MHz) @ € | (ns) | (@B) | e | N
: Min Min Min Max Max Min  Max Max Min Max ™ Max | Max o
92pPUS7 | TO-92+ 100 100 80 20 500 1 0.35 250 | 30 50 200 79
(91) - | s0 250 1 -
80 50 1
92PU200| TO-92+ | 100 80 100 80 100 300 350 2 035 350 | 20 500 100 79
(91) . 100 10 2
D41D1 | TO-202 30 100* 45 10 1A 2 05 15 500 78
(35) 50 150 100 2
D41D2 | TO-202 30 100* 45 20 1A 2 05 15 500 . . 78
(35) 120 300 100 2 .
D41D4 | TO-202 45 100* 60 10 1A 2 05 15 500 _ . 78
(35) . 50 150 100 2
D41D5 | TO-202 45 100* 60 20 1A 2 05 15 500 ] 78
(35) 120 360 100 2
D41D7 | TO-202 60 100* 75 10 1m 2 1.0 15 500 78
(35) 50 150 100 2
D41D8 | TO-202 60 100* 75 20 1A 2 10 15 500 78
- (35) : 120 360 100 2 : } .
D41D10 | T0202 75 100* 90 10 1A 2 1.0 " 15 500 78
(35) 50 150 100 2
D41D11 | TO-202 75 100* 90 20 .oA 2 1.0 15 500 78
(35) 120 360 100 2
D41D13 | T0-202 75 100* 90 50 150 100 2 1.0 15 500 . 78
(35) . :
D41D14 | TO-202 1 75 100* 90 120 360 100 2 10 15 500 78
(35) ‘
D41E1 | TO-202 30 100* 40 10 1A 2 1.0 13 1A 78
(35) 50 1000 2 :
D41E5 | TO-202 | s0 100* 70 10 m 2 10 1.3 1A 1 8
(35) 50 100 2
D41E7 | TO-202 . 80 100* 90 10 A 2 10 13 1A 78
(35) 50 100 2
D43C1 | TO-202 30 1uA* 30 10 1A 1 05 . 13- 1A |30 77
(36) B 25 200 1
D43Cc2 | TO-202 30 1uA* 30 20 1A 1 05 13 1A |30 77
(36) 40 120 200 1 - .
D43c3 | TO-202 30 1uA* 30 20 2A 1 05 . 13 1A |30 | 77
: (36) : 40 200 1 :
D43c4a | TO-202 | 45 1uA* 45 10 1A 1 05 1.3 1A |30 77
(36) . 25 200 1




€2C

MEDIUM POWER (Continued)

Type Case | VCBO | VcEO | VEBO | lcBO o “hEE ic . vee | VCE(SATI VBE(sam) . | Cob fr i | toff | NF Test Process
No Style (V) v WAl e TG | e Max © mar® () v W€ may | P (MHz) @ oy | (os) ] W8 e dition | No
: Min Min Min Max : Max Min Max | Max Min Max Max | Max :
D43C5 TO-202 ~45 1uA* 45 20 1A 1 05 13 1A 30 77
(36) 40 120 200 1
D43C6 TO-202 45 1pA* 45 20 2A 1 05 13 1A 30 77
(36) 40 200 1
D43C7 TO-202 60 1uA* 60 10 1A 1 05 1.3 1A 30 78
(36) ) 25 200 1
D43C8 TO-202 60 1uA* 60 20 1A 1 05 13 1A 30 78
(36) 40 120 200 1
D43C9 T0-202 60 1uA* 60 20 2A 1 05 1.3 1A 30 78
(36) 40 200 1
D43C10 | TO-202 80 10pA* 90 10 1A 1 05 13 1A 100 78
(36) 25 200 1
‘D43C11 | TO-202 80 10uA* 90 20 1A 1 0.5 1.3 1A 100 78
(36) 40 120 200 1
D43C12 | TO-202 80 10uA* S0 20 2A 1 0.5 1.3 1A 100 78
(36) ' 40 120 200 1
MPSAS5 | TO-92 60 4 100 60 50 100 1 0.25 100 50 100 67
(72) 50 10 1
MPSAS56 | TO-92 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, see page 2-25 for explanation 67
(72)
MPS6562( TO-92 5 100 20 50 260 500 1 05 500 30 60 10 67
(72) 50 100 1
35 10 1
MPS6563| TO-92 5 100 20 50 200 350 1 05 350 30 60 10 60
(72) 50 100 1
35 10 1
NSD2Q2 TO-202 60 45 5 100 60 25 1A 5 0.2 0.9 100 30 60 50 77
(35} 40 500 5
50 150 100 ]
’ 40 10 5 04 1.2 500

TEST CONDITIONS: -
(1) I¢ = 50mA, Ve = 100V, Ig! = 1g2 = 5mA. (2) I¢ = 500

Vee = 10V, f = 1kHz.

eA, VGE = 10V, f = 1kHz. (3) Ig = 500mA, Ve = 30V, Ig! =182 = 50mA. (4) I¢ = 150mA, Ve =30V, Ig? = 1g2 = 15mA. (5) I = 100 1A,
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PNP Transistors

@ MEDIUM POWER (Continued)

Type case | VCBO | VcEo | VEBO | lcBo . hee tc . vee | VCEISAT) VeeEisam) . | Cob fr ic | toff | NF Test Process
No Style V) v) V) (nA) @ W) Min Max € (mA) & (V) v) & (Vv @ (mA) (pF) (MHz) @(mA) (ns) | (dB) Condition N
" Min Min Min Max Max ~ Min Max Max Min Max Max | Max o-
NSD203 |TO-202 | 60 45 5 00 60 |30 1A 5 0.2 09 100 |30 |60 50 77
(35) 50 500 5
120 360 100 5
50 10 5 0.4 12 500
NSD204 [TO-202 | 100 80 7 100 100 | 10 1A 5 02 09 100 |30 |60 50 79
(35) 50 150 100 5
20 10 5 05 12 500
NSD205 [T0-202 | 100 80 7 100 100 | 10 1A 5 0.2 09 100 |30 60 50 79
(35) 120 360 100 5
) ) 20 10 5 05 1.2 500
NSD206 [TO-202 | 140 100 7 100 140 | 25 500 5 02 09 100 |30 |60 50 79
(35) i 50 150 100 5
20 10 5 0.5 12 500
NSD6180 |TO-202 75 500 80 10 1A 2 0.5 12 500 |30 |50 50 78
| (381 40 250 500 2
30 50 2
NSD6181 [T0-202 50 500 60 |10 1A 2 05 12 500 |30 50 50 78
(35) 40 250 500 2
30 50 2
NSDU51 [TO-202 | 40 30 5 100 30 |50 1A 1 0.7 1A |30 50 50 77
(35) 60 100 1
) ) 55 10 1
NSDU51A|T0-202 | 50 - 40 5 100 40 |50 1A 1 0.7 1A |30 |50 50 77
(35) 60 00 1
55 10 1
NSDU52 |TO202 | 60 40 5 100 40 |30 500 10 0.4 13 150 |20 150 20 77
(35) 50 300 150 10
50 10 10
NSDUS5 [TO-202 | 60 60 4 100 60 |20 500 1 0.35 250 |30 50 200 78
(35) 50 250 1
80 50 1
NSDU56 {T0-202 | 80 80 4 100 80 |20 500 1 0.35 250 |30 |50 200 79
: (35) 50 250 1
80 50 1
NSDUS7 |TO-202 | 100 100 4 100 100 |20 500 1~ 0.35 250 |30 50 200 79
(35) 50 250 1
. : 80 50 1
NSE170 [T0-202 40 100 60 |12 15A 1 0.9 15  15A 50 100 77
(36) 30 500 1
50 250 100 1 0.3 500




rard

% MEDIUM POWER (Continued)

Type Case Vceo | Vceo | Veeo | !ceo Ve hEE Ic . Vce VCE(SAT)  VBE(SAT) e Cob fr ic | off NF Test Process
No. Style (V) v) v) Ay @ OF M @ ma) & (v v & (v (ma) | ®P MHz) @ B, tns) | (dB) | o | No.
Min Min Min Max Max Min Max Max Min Max Max | Max
NSE171 | TO-202 60 100 80 12 15A 1 09 15 15A 50 100 78

(36) 30 500 1
50 250 100 1 0.3 500
PN4354 | TO-92 60 60 5 50 50 30 500 10 0.15 09 150 | 30 100 500 50 {400 | 3 3/5 67
(72) . ’ 40 100 10
50 500 10 10 0.5 1.1 500
40 1 10
25 0.1 10
PN4355 | TO-92 60 60 5 50 50 75 500 10 0.15 09 150 | 30 100 500 50 |400 | 3 3/5 67
(72) 75 100 10
100 400 10 10 05 1.1 500
75 1 10
.- 60 .01 10
PN4356 | TO-92 80 80 5 50 50 30 500 10 0.15 09 150 | 30 100 500 50 400 | 3 3/5 67
(72) 40 100 10
50 250 10 10 05 11 500
40 1 10 R
25 0.1 10
TN4036 | TO-92+ | 90 65 7 -| 20 .60 20 500 10 0.65 14 150 | 30 60 50 | 700 4 67
) (91) 40 140 150 10
20 0.1 10 .
TN4037 | TO-92+ | 60 40 7 250 60 50 2 150 10 1.4 150 | 30 80 100 50 67
(91) 15 1 10

TEST CONDITIONS:
(1) Ic = 50mA, Vg = 100V, Ig! = 1g2 = BmA. (2) I = 500 uA, Vgg = 10V, f = 1kHz. (3) I = 500mA, Vo = 30V, Ig! = 152 = 50mA. (4) I = 1560mA, Vg = 30V, 1g1 =152 = 16mA. (5) I¢ = 100 4A,
Ve = 10V, f = 1kHz.
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PNP Transistors

% POWER

Ices”

) v v \ v v [¢ f
Type Case &3)0 g,E)O (EVB)O IcEXt ¢ Ve hee Ic Vee CE(SAT) BE(SAT) ic ob T Ie
No. Style (WA ) i . @ & & ) (v) ( @ (pF) (MHz) (AY Process
Min Min Min Max n ax Max Min  Max Max Min  Max
2N4918 TO-126 40 100 40 10 100 1 1 06 1.3 1 100 3 0.25 3C
20 0.5 1
40 0.05 1
2N4919 TO-126 60 100 60 10 1 1 0.6 13 1 100 3 0.25 3C
20 100 0.5 1 N
40 0.05 1
2N4920 TO-126 80 100 " 80 10 1 1 0.6 13 1 100 3 0.25 3C
20 100 0.5 1
40 0.05 1
2N5193 TO-126 40 100 40 10 4 2 0.6 15 2 1 3E
25 100 15 2 1.2 4
2N5194 TO-126 60 100 60 10 4 2 0.6 15 2 1 3E
25 100 1.5 2 1.2 4 .
2N5195 TO-126 80 100 80 7 . 4 - 2 0.6 15 2 1 3E
. 20 80 15 2 12 4
2N6034 TO-126 40 500 40 100 4 3 2.0 2 200 25 0.75 3J
. . 750 15,000 2 3
500 0.05 3 3.0 4.0 4
2N6035 TO-126 60 500 60 100 4 3 20 ' 2 200 25 0.76 3J
750 15,000 2 3
500 0.5 3 3.0 4.0 4
2N6036 TO-126 80 500 80 100 ) 4 3 2.0 2 200 25 0.75 34
750 15,000 2 3
500 0.5 3 -~ 3.0 4.0 4
2N6106 TO-220 70 100t 75 5 . 6.5 4 1.0 2 250 10 0.5 5E
Lead 30 150 2 4 2.0 6.5
Form +
Clip
2N6107 . | TO-220 70 100t 75 5 6.5 4 1.0 2 250 10 05 5E
30 150 2 4 20 6.5
2N6108 TO-220 50 100t 56 5 6.5 4 1.0 25 250 10 05 5E
Lead 30 150 25 4 2.0 6.5
Form +
Clip
2N6109 TO-220 50 ‘100t 56 5 6.5 4 ‘1.0 25 250 10 0.5 SE
30 150 256 4 20 6.5
2N6110 TO-220 30 100" 375 5 6.5 4 1.0 3 250 10 0.5 5E
Lead 30 150 3 4 20 6.5
Form +

Clip




Lee

% POWER (Continued)

lces”
v Vv v c
Type Case cBO CEO EBO | |orut  ves hee I Vee VCE(SAT) VBE(SAT) . ob fr Ic
No. Style v) v) (v) (4A) @ W) . @ & v) V) A (pF) (MHz) @ A Process
. Min Min Min b Min Max = (Al v Max Min  Max Max | Min  Max
2N6111 | TO-220 30 100" 375 | 5 65 4 1.0 3 250 10 05 S5E
: 30 150 3 4 2.0 6.5
2N6124 | T0-220 45 100 a5 10 4 2 0.6 15 25 1 SE
25 100 15 2 14 4
2N6125 | TO-220 60 100 60 10 4 2 0.6 15 25 1 SE
25 100 1.5 2 1.4
2N6126 | TO-220 80 100 80 7 4 2 0.6 15 25 1 5E
20 80 15. 2 14 4
2N6132 | TO-220 40 100 40 7 7 4 1.4 7 25 1 SE
20 100 2.5 4
2N6133 | TO-220 60 100 60 7 7 4 14 7 25 1 5E
. 20 100 25 4
2N6134 | TO-220 80 100 60 5 7 4 2.0 7 25 1 5E
20 100 2.5 4
2N6489 | TO-220 40 5007 45 5 15 4 13 5 5 1 5A
20 150 5 4 3.5 15
2N6490 | TO-220 60 500" 65 5 15 4 13 5 5 1 5A
20 150 5 4 35 15
2N6491 | TO-220 80 s00t 85 5 15 4 13 5 5 1 5A
20 150 5 4 35 15
D45C1 T0-220 30 10" 40 10 1 1 0.5 13 1 125 3 0.02 S5F
25 0.2 1
D45C2 T0-220 30 10* 40 20 1 1 0.5 13 1 125 3 0.02 5F
40 120 0.2 1
D45C3 T0-220 30 10* 40 20 2 1 05 13 1 125 3 0.02 5E
} 40 0.2 1
D45C4 T0-220 45 10* 55 10 1 1 05 13 1 125" | 3 0.02 SF
25 0.2 1
D45C5 T0-220 45 10° 55 20 1 1 05 13 1 125 3 0.02 SF
40 120 02 1 :
D45C6 T0-220 45 10* 55 20 2 1 05 13 1 125 3 0.02 5E
40 02 1
D45C7 T0-220 60 10* 70 10 1 1 05 13 1 125 3 0.02 5F
25 02 1
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PNP Transistors

@ POWER (Continued)

Ices*
v v Y v
Type Case cso CEO EBO | oext Ve hE Ic VeE VCE(SAT) BE(SAT) . | Cob fr Ic
No style v) v) ) WA @ W) i " @ ) & v ) & v) @ ) (pF) (MHz) (A Process
. Min Min Min Max n ax ( w) Max Min  Max Max Min  Max
D45C8 T0-220 60 10* 70 20 1 1 05 13 1 125 3 0.02 5F
40 120 0.2 1
D45C9 TO-220 60 10* 70 20 2 1 05 13 1 125 3 0.02 5E
40 0.2 1
D45C10 | TO-220 80 10* _90 10 1 1 05 13 1 125 3 0.02 5F
: 25 0.2 1
D4sC11 | TO-220 80 10* 90 20 1 1 05 1.3 1 125 3 0.02 5E
40 120 0.2 1
D45C12 | TO-220 80 10* 90 20 2 1 0.5 13 1 125 3 0.02 SE
40 0.2 1
D45H1 | TO-220 30 10 30 20 4 1 1.0 15 8 5A
35 2 1
D45H2 T0-220 30 10 30 40 4 1 1.0 15 8 5A
60 2 1
D45H4 T0-220 45 10 45 20 4 1 1.0 15 8 5A
35 2 1
D45HS TO-220 45 10 45 40 4 1 1.0 15 8 5A
60 2 1
DA45H7 T0-220 60 10 60 20 4 1 10 15 8 5A
35 2 1
D45H8 TO-220 60 10 60 40 4 1 1.0 15 8 5A
, 60 2 1
D45H10 | TO-220 80 10 80 20 4 1 1.0 15 8 5A
35 2 1 .
D4SH11 | TO-220 80 10 80 40 4 1 1.0 15 8 5A
’ ] 60 2 1
MJE170 | TO-126 40 0.1 60 12 15 1 1.7 20 3 50 50 0.1 77
30 05 1 0.9 15 15
50 250 0.1 1 0.3 05
MJE171 | TO-126 60 0.1 80 12 15 1 1.7 20 3 50 50 0.1 78
30 05 1 09 15 15
) 50 250 0.1 1 0.3 05
MJE172 | TO-126 80 0.1 100 12 15 1 1.7 20 3 50 50 0.1 79
30 05 1 09 15 15
50 250 0.1 1 0.3 05
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 15 3 25 15 1 15 3y
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M POWER (Continued)

Ices®
Vceo | Vceo | VeBo t v VCE(SAT) VBE(SAT) Cob fr
| e | W W) W | 'eExT e Yea  hee e 'c g VcE W) vioe S| eR MHz) @ /S| Process
: Min Min Min Mo Min Max = -(A) v Max Min  Max Max | Min  Max
MJE701 | TO-126 60 200 60 750 2 3 238 2 1 1.5 3
MJE702 | TO-126 80 200 80 750 15 3 25 15 1 15 3
MJE703 | TO-126 80 200 80 750 2 3 2.8 2 1 15 3)
MJE710 | TO-126 40 100t 40 8 1 1 1.0 13 15 77
) 20 05 1 04 05
40 0.15 1 0.15 0.15
MJE711 | TO-126 60 100 60 8 1 1 1.0 13 15 78
20 05 1 0.4 05
40 0.15 1 0.15 0.15
MJE712 | TO-126 80 100t 80 8 1 1 1.0 13 15 79
20 05 1 04 05
40 0.15 1 0.15 0.15
NSP42 T0-220 40 400 40 15 75 3 4 15 5 3 05 5E
. 30 03 4
NSP42A | TO-220 60 400 60 15 75 3 4 15 5 3 05 5E
30 0.3 4
NSP42B | TO-220 80 400* 80 15 75 3 4 15 5 3 05 5E
30 03 4
NSP42C | TO-220 100 400* 100 | 15 75 3 4 15 5 3 05 5E
. 30 03 4
NSP105 | T0-220 50 100 50 25 100 2 2 5A
NSP370 | TO-220 30 100 30 25 1 1 5F
NSP371 | .TO-220 40 100 40 40 1 1 5F
NSP576 | TO-220 | 45 45 100 45 25 1 1 06 1 3 05 5F
NSP578 | TO-220 | 60 60 100 60 25 1 1 06 1 3 0.5 5F
NSPs80 | To-220 | 8o 80 100 80 15 1 1 08 1 3 05 5F
NSP582 | TO-220 | 100 100 - 100 100 | 15 1 1 0.8 1 3 05 5F
NSP586 | TO-220 | 45 45 100 45 25 2 2 08 2 3 0.25 5E
40 05 2
NSP588 | TO-220 | 60 60 100 60 20 2 2 08 2 3 0.25 5E
} 40 05 2
NSP590 | TO-220 | 80 80 100 80 15 2 2 08 2 3 0.25 5E
30 05 2
NSP596 | TO-220 | 45 45 100 45 25 3 2. 10 3 3 0.25 5E
40 1 2
NSP598 | TO-220 | 60 60 100 60 25 3 2 10 3 3 0.25 5E
40 1 2
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PNP Transistors

% POWER (Continued) ) )

oe-c

' Ices” E ‘
v v v . ) ) v . [ f .
Type Case ceo ceo EBO |, ext  Veg hee i veg | VCEISAT) BE(SAT) - o ob T I
No. Style v) [(\"]] v) A) @ W) i M @ A & v v) & ( @ () (pF) (MHz) @ ) Process
- | Min Min Min b in ax (al v Max Min  Max Max | Min  Max
NSP600 | TO220 | 80 80 100 80 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
NSP692 | TO-220 45 ) 200 45 750 3 3 25 .3 1 3 5J
NSP696A | TO-220 45 200 45 750 -4 3 238 4 ] 3 54
NSP698 | TO-220 . 60 . 200 60 750 3 3 25 3 1 3 5J
NSPG9SA | T0-220 60 200 60 750 4 3 238 4 1 3 5J
NSP700 | TO-220 80 ] 200 80 750 3 3 25 3 1 3 5J
NSP700A | TO-220 80 200 80 750 4 3 28 4 1 3 5J
NSP702 | TO-220 R 100 ~ 200 100 | 750 3 3 25 3 1 3 5J
NSP2010 | T0-220 40 400 40 15 3 4 15 5 3 0.5 5A
25 125 1 4 1.0 35 :
NSP2011 | T0O-220 60 400 60 15 3 4 15 5 3 05 5A
. 25 125 1 4 1.0 35
NSP2090 | TO-220 60 200 60 750 3 '3 25 3 1 3 5J
NSP2091 | TO-220 60 200 60 750 4 3 25 a4 1 K 54
NSP2092 | TO-220 80 200 80 750 3 3 25 3 1 3 5J
NSP2093 | TO-220 i 80 200 80 750 4 3 25 4 1 3 54
NSP2370 | TO-220 40 2007 40 10 1 4 0.7 1 3 05 5F
40 200 0.2 4
NSP2490 | T0-220 40 200t 40 8 3 4 12 3 3 0.5 5E
20 100 1 4 0.6 1
NSP2491 | T0-220 60 200t 60 8 3 4 12 3 3 05 5E
: 20 100 1 4 0.6 1
NSP2955 | TO-220 60 100 70 5 10 4 8.0 10 2 05 5A
. 20 7 . 4 4 1.1 4
NSP3740 | T0-220 60 . 100 60 10 1 1 0.6 1 100 3 0.1 5F
Lead 20 05 1
Bend + 30 100 0.25 1
Clip . 40 0.1 1
NSP3741 | TO-220 80 100 80 10 1 1 0.6 1 100 3 0.100 5F
‘Lead - 20 05 1
Bend + . 30 100 0.25 1
Clip : |4 - - 0.1 1
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% POWER (Continued)
Vceo | Vceo | Vemo | |CES, - VCE(SAT) VBE(SAT) Cob T
e s"m ™) W) w) | 'cExt o VB  hrE @ lc g VecE v s W eS| eR e @ C Pracess
) Min Min Min - l\:ax Min Max (Al v Max Min  Max Max Min  Max
NSP4918 | TO-220 40 100 40 10 1 1 06 13 1 3 0.25 5F
: 20 100 0.5 1
40 0.05 1
NSP4919 | TO-220 60 100 60 10 1 1 06 13 1 3 0.25 5F
20 100 0.5 1
40 0.05 1
NSP4920 | TO-220 80 100 80 10 1 1 0.6 13 1 3 0.25 5F
. 20 100 05 1
40 0.05 1 )
NSP5193 | TO-220 40 100 40 10 4 2 14 4 2 1 5E
25 100 15 2 06 15
NSP5194. | T0-220 60 100 60 10 4 2 14 4 2 - 1 5€
25 100 15 2 0.6 15
NSP5195 | TO-220 80 100 - 80 70 4 2 1.4 4 2 1 SE
20 80 15 2 0.6 1.5
NSP5974 | TO-220 a0 100t 60 7 5 2 1.7 25 5 300 2 05 5A
20 120 25 2
40 05 2 0.6 25
NSP5975 | TO-220 60 100t 80 7 5 2 17 25 5 300 2 0.5 5A
20 120 25 2
40 05 2 0.6 25
NSP5976 | TO-220 80 1007 100 |7 5 2 1.7 25 5 300 2 0.5 5A
20 120 25 2
40 0.5 2 06 25
NSP5980 | TO-220 40 ‘ 100t 60 7 8 2 17 25 8 350 2 0.5 5A
20 120 4 2
40 1 2 06 4
NSP5981 | TO-220 60 100t 80 7 8 2 17 25 8 350 2 0.5 5A
20 120 4 2 1
) 40 1 2 0.6 4
NSP5982 | TO-220 | 8o 100" 100 |7 8 2 17 25 8 350 2 0.5 5A
20 120 4 2
40 1 2 0.6 4
TIP30 T0-220 40 200* 40 15 75 1 4 0.7 1 3 02 5F
40 0.2 4
TIP30A | TO-220 60 200 60 15 75 1 4 0.7 1 3 0.2 SF
40 0.2 4
TIP30B | T0-220 80 200* 80 15 75 1 4 0.7 1 3 0.2 5F
40 0.2 4
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PNP Tranéistors

@ POWER (Continued)

. Ices" .
. Vv Vi \' Vv V| C, f
Type Case cBO CEO EBO | yopxt  Vep heE I Vee CE(SAT) BEISAT) o ob T c
No. Style (v) (V) v) (WA} ) i M @ a) & ) (v) & vV @ ) (pF) (MHz) @ ™ Process
: Min Min Min Max in ax : Max Min Max Max Min Max
TIP30C TO-220 100 200* 100 15- 75 1 4 0.7 1 3 0.2 5F
40 0.2 4 ’
TiP32 TO-220 40 200* 40 10 50 3 4 1.2 3 3 0.5 5F
25 1 4 -
TIP32A TO-220 60 200* 60 10 50 3 4 1.2 3 3 05 5F
25 1 4
TiP32B TO-220 80 200* 80 10 50 3 4 1.2 3 3 0.5 5F -
25 1 4
TIP32C TO-220 100 200* 100 10 50 3 4 1.2 3 3 0.5 5F
25 1 4 .
TIP42 TO-220 40 400* 40 15 75 3 4 15 6 3 0.5 5A
: 30 0.3 4
TIP42A TO-220 60 400* 60 15 75 3 4 15 6 3 0.5 5A -
30 . 0.3 4
TIP42B TO-220 80 400* 80 15 75 3 a4 15 6 3 0.5 5A
30 0.3 4
TIP42C TO-220 100 400* 100 15 75 -3 4 15 6 3 05 5A
30 - 03 4
TIP62 TO-220 40 200* 40 15 100 0.5 4 0.7 N 0.5 3 0.05 * S5F
40 0.05 4
TIP62A TO-220 N 60 200* 60 15 100 0.5 4 0.7 0.5 3 0.05 5F
. 40 0.05 4 .
TIP62B TO-220 80 200* 80 15 100 0.5 4 0.7 05 3 0.05 &F
40 0.05 4
TIP62C TO-220 100 200* 100 15 100 05 4 0.7 05 3 0.05 6F
40 . 0.05 4 )
TIP115 TO-220 60 1mA 60 500 2 4 25 2 5J
1000 1 4
TIP116 TO-220 80 1mA 80 500 2 4 25 2 5J
' 1000 1 4
TIP117 TO-220 100 1mA 100 500 2 4 25 2 5J
1000 1 4
TIP125 T0-220 60 200 60 1000 3 3 4.0 5 5K
1000 05 3 2.0 3
TIP126 TO-220 80 200 80 1000 3 3 40 5 5K
1000 05 3 2.0 3
TIP127 TO-220 100 200 100 1000 3 3 4.0 5 5K
1000 05 3 20 3
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% POWER (Continued)
Type casse | VCBO | VcEO | VEBO :ces: v, VCE(SAT) VBE(SAT) Cob fr )
Y Sovte ) ) ) oExle \or FE e ‘C) & VS;S v e Ve S eR M) e Process
. Min Min Min Max Min ax (A ( Max Min  Max Max Min  Max
TIP135 T0-220 . 60, 200 60 1000 15000 4 4 3.0 6 200 5K
500 1 4 20 4
TIP136 T0-220 80 - 200 80 1000 15000 4 4 3.0 : 6 200 5K
500 1 4 2.0 4
TIP137 TO-220 100 200 100 | 1000 15000 4 4 3.0 6 200 ) 5K
500 1 4 2.0 4
M :
DUAL DIFFERENTIAL AMPS
AVpel .
Hpg! VBE’ BE2
Type Case Vceo | Vceo | Veso | lcBO v, Hee ic Hpe2 | -vgg2 | ~VBE Cob fr NF Test No.
No. Style v} v v) (nA) @ v) Min Max e {(mA) {%) (mvV) AT (pF) (MHz) {dB) Condition Process
- Min Min Min Max (uvr ey Max | Min Max Max
Max Max
Max
2N3347 | TO-78 60 45 6 10 45 60 1 10 5 10 6 | 60 240 4 1 62
1 a0 300  0.01
2N3348 | TO-78 60 45 6 10 45 60 1 20 10 20 6 60 240 4 1 62
40 300 001
2N3349 | TO-78 60 a5 6 10 45 60 1 40 20 40 6 |60 240 4 1 62
) 40 300 001
2N3350 | TO-78 60 45 6 10 45 150 1 10 5 10 6 60 240 4 1 82
100 300 001
2N3351 | TO-78 60 45 6 10 45 150 1 20 10 20 6 60 240 4 1 62
) 100 300 001
2N3352 | TO-78 60 45 6 " 10 45 150 1 40 20 40 6 60 240 4 1 62
100 300 001
2N3726 | TO-78 45 45 5 10 30 115 50 10 5 20 8 200 600 4 2 62
135 360 1
120 0.1
80 0.01 )
2N3727 | TO-78 45 45 5 10 30 115" 50 . 10 25 10 8 200 600 4 2 62
135 380 1
120 0.1
80 0.01
TEST CONDITIONS:
1) Ic = 10 uA, VCE = BV, f = 15.7kHz. [2) Ic = 30 pA, VcE = BV, f = 1kHz. (3) Ic = 100 pA, VGE = 10V, f = 1kHz. (4) Ig = 20 pA, VgE =5V, f = 1kHz.
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PNP Transistors

ﬁ DUAL DIFFERENTIAL AMPS (Continued)

1
L Heg! vge! AVBE
Type Case Vg/a)o V?\;s)o V(Eva)o j(?-?\()) e VcB Hre 'c Hee? | -Vae? _\gsz :;oFbi (Nf!:iz) (h;;) Test No.
No. Style Min Min Min Max (v) Min Max (mA) (%) (mV) wvre) Max Min Max Max Condition Process
Max Max
Max
2N3800 TO-71 60 60 5 10 50 125 10 4 100 500 3 4 62
150 450 1
150 450 05
150 450 0.1
. . 100 0.01
2N3806 TO-78 60 60 5 10 50 125 10 4 100 500 3 3 62
150 450 T
150 450 0.5
150 450 0.1
X 100 0.01
2N3807 TO-78 60 60 5 10 50 250 10. 4 100 500 15 3 62
300 900 1
300 900 05
300 900 0.1
225 0.01 N
2N3808 TO-78 60 60 5 10 50 125 10 20 5 20 4 100 500 3 3 62
: 150 450 1
150 450 05
150 450 01
100 0.01
2N3809 TO-78 60 60 5 10 50 250 10 20 5 20 4 100 500 15 3 62
, 300 900 1.
300 900 05
300 900 0.1
250 0.01
2N3810 TO-78 60 60 5 10 50 125 10 10 3 10 4 100 500 3 3 62
’ 150 450 1
150 450 05
150 450 0.1
100 0.01
2N3810 TO-78 60 60 5 10 50 125 10 10 5 10 5 100 500 3 3 62
J,JTX, 150 450 1
JTXV 150 450 0.5 )
150 450 0.1
100 0.01




gec

M DUAL DIFFERENTIAL AMPS (Continued)
Hegl Vgel avgg!
Type Case Veso | Vceo | Veso | lco Ve HFE Ic szz —\?;EZ —Vee? Cob fr NF Test No.
No. Style (V) (V) vy (nA) @ (V) Min Max e (mA) (%) (mV) AT (pF) (MHz) (dB) Condition Process
Min Min Min Max (uv/rc) Max Min Max Max
Max Max
Max
2N3810A | TO-78 60 60 5 10 50 | 125 10 5 15 5 4 100 500 3 3 62
150 450 1
150 450 0.5
150 450 0.1
100 0.01
2N3811 TO-78 60 60 5 10 50 250 10 10 3 10 4 100 500 15 3 62
- 300 900 1
300 900 05
300 900 0.1
225 0.01.
2N3811 TO-78 60 60 5 10 50 250 10 10 3 10 5 100 500 15 3 62
J,ITX, 300 900 1
JTXV . 300 900 0.5
300 900 0.1
225 0.01
2N3811A | TO-78 60 60 5 10 50 250 10 5 15 5 4 100 500 15 3 62
300 900 1
300 900 05
300 900 0.1
225 0.01
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 25 10 8 200 600 4 2 62
1356 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 0.01
60 0.001
TEST CONDITIONS:
(1) Ic =10 kA, Vgg =BV, f = 15.7kHz. (2) I¢ = 30 A, VGE =5V, f = 1kHz. (3) Ic = 100 pA, VcE = 10V, f = 1kHz. (4) Ig =20 pA, VGE =5V, f = 1kHz.
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PNP Transistors

M DUAL DIFFERENTIAL AMPS (Continued)

v v v Hre) vae! svee) c, NF :
No. Style Min Min’ Min Max [\"%}] Min Max (mA) (%) {mV) wre Max Min Max Max Condition Process
Max Max
Max
2N4018 TO-78 60 60 6 10 50 90 50 6 40 160 3 4 62
100 10
100 600 1
100 0.1
100 500 0.01
60 0.001
2N4019 TO-78 45 45 6 10 30 180 50 6 50 160 2 4 62
200 . 10
250 600 1
250 . 0.1
250 800 0.01
180 . 0.001
2N4020 TO-78 45 45 6 10 30 180 50 20 5 20 6 50 160 2 4 62
200 10
250 600 1
250 500 0.1
250 500 0.01
. 180 0.001
'2N4021 TO-78 60 60 6 10 50 90 50 20 5 20 6 40 160 3 4 62
100 © 10 .
100 500 1
100 400 0.1
100 350 0.0t
60 0.001
2N4023 T0-78 A5 45 6 10 30 180 50 10 3 10 6 50 160 2 4 62
200 10
- 250 600 1
250 500 0.1
250 800 0.01
- 180 0.001
2N4024 TO-78 60 60 6 10 50 90 50 . 10 3 10 6 40 160 3 4 62
100 10
100 500 1
100 400 0.1
100 350 0.01
60 0.001
2N4025 TO-78 60 60 6 10 80 180 50 10 3 10 6 50 160 2 4 62
- 200 10
250 600 1
250 550 0.1
250 500 0.01
180 0.001

TEST CONDITIONS:
(1)1g = 10 pA, VCE = 5V, f = 15.7kHz. {2) Ic = 30 pA, Vg = BY, f = 1kHz. (3) I¢ = 100 pA, VCE = 10V, f = 1kHz. (4) Ic = 20 A, VCE = 8V, f = TkHz.







Pro Electron Series

4

Vces* Ices* HEE y VBE(SAT) : : ’
v % v [ f : t, NF
Type Case | Vcao | GE© EBO | 1cpo o VB hfe - Ic o Vce | CESAT  vgeiom* Ic ob T Ic off Test Process
wv) (v) ., @ & V) & @ (pF) (MHz2) @ (ns) | (aB) =
No. Style v) . " (nA) v) 1 kHz (mA)~ (V) p wv) - (mA) . (mA) Condition No.
. - . Min Min . Max N Max | Min Max Max | Max
N Min Max Min Max Min Max i
BC107 T0-18 | 50 45 6 [|15* 50 | 40 001 5 0.6 100 | 45 | 150 10 10 1 04
: : 125 500* 2 5 0.2 10
) 40 001 5 055 07* 2
BC107A TO-18 | 50 45 6 |15* 50 | 125 260* 2 5 06 . 100 | 45 | 150 10 ] 10 1 04
- 0.2 10
055 07* 2
BC1078 TO-18 | 50 45 6 [15* 50 |40 . 001 5 - 06 100 | 45 |150 10 - 10 1 04
‘ 240 500* 2 5 0.2 : 10 :
| : 055 0.7* 2 )
BC108 TO-18 | 30 20 .| 5 |i5* 30 |40 001 5 0.6 100 | 45 |180 10 10| 1. |oa
125 900* 2 5 0.2 10
B 055 07* 2
BC108A "To-18 | 30 20 5  li5* 30 |40 001 '5 06 I 100 | 45 |150 10 10 1. 04
. . |125 260% 2 5 02 . 100
055 0.7* 2
BC1088 T0-18 | 30 20 5 [i5* 30 |40 001 5 0.6 ] 100 | 45 {150 10 ] 10 1 04
240 500* 2 5 0.2 10
; 055 07* 2
BC108C T0-18 | 30 20 5 fis* 30 |40 001 5 0.6 100 | 45 |150 10 10 1. 04
450 900* 2 5 02 ) 10
B ) 055 07* 2 ) .
BC103 TO-18 | 30 20 5 [i15* 30 | 100 001 5 06 - ~ 100 | 45 |1s0 - 10 4 1 04
240 900* 2 5 0.2 10.
055 07* 2 .
BC109B T0-18 | 30 20 5  [15* 30 | 100 001 5 08 - 100 | 45 |150 10 4 1 04
: 240 500* 2 5 0.2 10
) 085 07* 2
BC109C T0-18 | 30 20 5 [15*. 30 | 100 001 5 0.6 100 | 45 |150 10 ‘4 1 04
’ 450  .900* 2 5 02 A 10
- 055 07* 2
BC140 70-39 | 8o+ 40, 7 hoo* 60 |40 250 100 1 1.0 18 1A | 25 |80 50 |[850 2 14
. BC140-6 T0-39 | 80* 40 7 jhoor 60 |40 100 100 1 1.0 1.8* 1A 25 |50 50 850 2 14
BC140-10 | TO-33 | 8o0* 40 7 -~ hoo* 60 |63 160 - 100 1 1.0 18* 1A | 25 [s0- 50 |850 2 14
BC140-16 | TO-39 | 80* 40 7 oo+ 60 | 100 250 100 1 1.0 . 18 1A | 25 |s0 50 [850 2 14
BC141 TO-39 | 100* | 60 7 |oo* 60 |40 250 100 1 1.0 1.8* 1A | 25 |50 §0  |850 2 - 14
BC141-6 TO-39 | 100* | 60 7 hoo* 60 |40 100 100 1 1.0 18 1A | 25 |s0 80 |850 2 14
BC141-10 | TO-39 | 100* | 60 7 poo* 60 |63 160 100 1 1.0 1.8+ 1A | 25° |50 50 |850 2 14
BC143 TO-5 60 60 s ‘B0 - 40 |20 200 2 1.5 15 500 | 20 |60 50 2 63.
. 200
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Vces* Ices” HEe VBE(SAT)
V, V V, C f t NF
Type Case Veeo (‘i/Elo (E\;I)O iceo @ Ve hte Ic & Vce C%\([SiAT) & VBE(ON)* ® Ic (poFb) (M!Iz) ® Ic (?“sf) (dB) Test Process
No. Style (V) Min Min (nA) v) 1 kHz* (mA)~ (V) Max v) (mA) Max | Min  Max (mA) Max | Max Condition No.
Min ! Max Min Max @ Min Max 2
BC146-1 To92 | 20 20 4 |s0 40 | 100 2 1 15 15 500 | 20 |60 50 2 04
(74) 80 200 0.2 0.2 200
BC146-2 To92 | 20 20 4 |s0 40 | 140 2 1 15 15 500 | 20 |60 50 2 04
(74) 140 350 02 0.2 200
BC146-3 To92 | 20 20 4 |50 40 | 280 2 1 15 1.5 500 | 20 |60 50 2 04
(74) 280 550 0.2 - 0.2 200
BC160 TO-39 | 40* 5 40 [100 40 | 40 260 100 1 1.0 1.7+ 1A | 30 |50 50 650 2 67
BC160-6 TO-39 | 40* 5 40 |100 40 |40 100 100 1 1.0 17+ 1A | 30 |50 50 650 2 67
BC160-10 | TO-39 | 40* 5 40 [100 40 |63 160 100 1 . 1.0 1.7 1A | 30 |50 50 650 2 67
BC160-16 | TO-39 | 40* 5 40 {100 40 | 100 250 100 1 10 1.7* 1A | 30 |50 50 650 2 67
BC161 TO-39 | 60* 5 60 " |100 60 | 40 250 100 1 1.0 17* 1A | 30 |s0 50 650 2 67
BC161-6 TO-39 | 60* 5 60 [100 60 | 40 100 100 1 1.0 1.7* 1A | 30 |50 50 650 2 67
BC161-10 | TO-39 | 60* 5 60 100 60 |63 160 100 1 1.0 1.7 1A | 30 |so0 50 650 2 67
BC161-16 | TO-39 | 60* 5 60 (100 60 | 100 2650 100 1 1.0 1.7* 1A | 30 |50 50 650 2 67
BC167 TO92 | 60* 45 6 [15* 50 | 110 2 5 0.2 10 45 |150 10 10 1 04
(74) 125 500* 2 5 06 100
) 055 07* 2
BC167A TO-92 | 60* 45 6 [i5* 50 | 110 260% 2 5 0.2 10 45 |150 10 10 1 04
(74) ) 125 2 5 0.6 100
. ' 055 07* 2
BC167B TO-92 | 60* 45 | 6 [15* 50 | 110 500* 2 5 0.2 10 45 |[150 10 10 1 04
(74) 240 2 5 0.6 100
055 07* 2
BC168 T0-92 20 5 |15 30 | 110 2 5 0.2 10 45 [150 10 10 1 04
(74) : ‘1125 900* 2 5 0.6 100
055 0.70* 2
" BC168A TO-92 20 5 |15 30 |110 2 5 0.2 10 45 |[150 10 10 1 04
(74) EE 125 260* 2 5 06 100
055 0.70* 2
BC1688 | TO-92 20 5 |15 30 | 110 2 5 0.2 10 45 [150 10 10 1 04
(74 240 500* 2 5 06 100
055 0.70* 2

TEST CONDITIONS: .

(1) Ig = 200 pA, Vgg = 5V, f = 1kHz. (2) Ig = 100mA, V¢e = 20V, 1g7 = 1g2 = 5mA. (3) Ic = 200 A, Vg = 2V, f = 1kHz. (4) I = 100mA, Ve = 10V, 1g1 = 152 = 10mA. (5) I¢ = 10mA, Ve = 3V,
181 =152 = 1mA. (6) Ic = 100 pA, VcE = 5V, f = 1kHz. (7) Ig = 1mA, Vg = 10V, f = 200kHz. (8) Ic = 1TmA, Vg = 5V, f = 1kHz. (9) I = 1560mA, Vo = 6V, 1g1 = 152 = 15mA. (10) I = 200 1A,
VGE =5V, f=1kHz. (11) Ig = 150mA, Ve = 10V, Ig1 = 1g2 = 75mA. (12) I¢ = 300mA, Ve = 25V, 1g1 = 152 = 30mA. (13) I = 10 kA, Vg = 5V, f.= WB. (14) I = 500mA, Vg = 25V, 1g! =50mA,
1g2 = 25mA. (15) Ic = 10mA, Vgg = 2V, Ig1 = 3mA, 1g2 = 1mA. {16) Ic = 100mA, 1g] = 40mA, 152 = 20mA.
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Pro Electron Series
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. Vces* Ices” Hee v VBE(SAT) '
Type Case | Vego Vceo | Veso Iceo , VcB hee Ic ., Vce CE(SAT) VBE(ON)* ic Cob fr Ic toff | NF Test Process
(v) (v) @ & (v) & @ (pF) (MHz) @ (ns) | (dB) i
No. Style (v) . ) (nA) (v) 1 kHz* (mA) ™ (V) V) (mA) - . {mA) Condition No.
X Min Min " Max " Max | Min  Max Max | Max
Min Max Min Max - Min Max
BC168C TO-92 20 5 15* 30 110 2 5 0.2 - 10 45 | 150 .10 10 1 04
(74) 450 900* 2 5 - 06 100 ’ -
055 0.70* 2
BC169 TO-92 20 5 16* 30 110 2 -5 0.2 10 .45 150 10 4 1 04
(74)  |. . 240 900* 2 5 0.6 . 100 .
055 0.70* 2 .
BC1698 TO-92 20 5 15* 30 110 ‘ 2 5 0.2 10 45 | 150 10 4 1 04
(74) . 240 500* 2 5 06 100
. 055 0.70* 2 -
BC169C TO-92 20 5 15* 30 110 2 5 - 0.2 10 45 | 150 10 4 1 04
(74) 450 900* 2 5 0.6 100
055 0.70* 2
BC177 TO-18 50 45 5 100 20 110 2 5 0.18 0.78 10 45 |150 10 10 1 7
125 500* 2 5 0.75* 2 '
1.0* 100
BC177A TO-18 50 45 5 100 20 110 2 5 0.18 0.78 10 45 | 150 10 10 1 7
' : 125 260* 2 '5 0.75* 2 ' .
. 1.0* 100
BC1778 TO-18 50 45 5 100 20 110 2 .5 0.18 0.78 10 45 1150 10 10 1 KAl
240 500* 2 5 0.75% 2
. 1.0* 100
BC177Vi TO-18 50 45 5 100 20 110 2 5 0.18 0.78 10 45 | 150 10 10 1 71
. - |75 150* 2 5 0.75* 2. :
- 1.0* 100
BC178 TO-18 30 25 5 100 20 110 2 5 0.18 078 10 4.5 |150 10 10 1 71
. 125 900* 2 5 0.75* 2 '
1.0* 100
BC178A TO-18 30 25 5 100 20 110 . 2 5 0.18 0.78 10 45 |150 10 - 10 1 m
125 260* 2 5 0.75% 2 :
. 1.0* 100
BC1788 TO-18 30 25 5 100 20 110 2 5 0.18 0.78 10 45 |[150 10 10 1 7
240 500*% 2 5 0.75* 2 .
1.0* 100 .
BC179 TO-18 25 20 5 100 20 110 o2 5 0.18 0.78 10 45. 150 10 4 1 71
125 900* 2 5 0.75* 2
1.0 100 .
BC179A TO-18 25 20 5 100 20 110 2 5 0.18 0.78 10 45 |150 10 4 1 il
125 260% 2 5 0.75* 2
1.0* 100
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Vces® lces* HEe VBE(SAT)
Type Case Veso Vceo | Veso IcBO Ves he Ic ,'Vee VCE(SAT) VBE(ON)* Ic Cob fr Ic toff NP Test Process
) ) @ @ & ( & @ (pF) (MHz) @ {ns) | (dB) o
No. Style V) ) " (nA} v) 1 kHz* (mA) (V) [\ (mA) . (mA) Condition No.
" Min Min . Max ) Max | Min  Max Max | Max
Min . Max 4 Min Max Min Max
BC1798 TO-18 | 25 20 5 |00 20 | 110 2 5 0.18 078 10 45 | 150 10 4 1 71
240 500* 2 5 0.75* 2
10 100
BC182 T092 | 60 50 5 |15 50 | 40 001 5 0.6 1.2 100 | 5 |150 10 10 1 04
(77) 80 100 5 0.25 10
125 500* 2 5 055 070* 2
BC182A TO92 | 60 50 5 |15 50 | 40 001 5 06 1.2 100 | 5 |150 10 10 1 04
(77 80 100 5 0.25 10
125 260* 2 5 055 070* 2
BC1828 TO92 | 60 50 5 |15 50 | 40 001 5 0.6 1.2 100 | 5 |180 10 10 1 04
(77) 80 100 5 0.25 10
- | 240 500* 2 5 055 070% 2
BC182L Tog2 | 60 50 5 |15 50 | 40 001 5 0.6 12 100 | 5 |150 0. 10 1 04
(74) - 80 100 5 0.25 10
125 500* 2 5 055 0.70% 2
BC182LA | TO92 | 60 | 50 5 15 50 | 40 001 5 06 12 100 { 5 |150 10 10 1 04
‘ (74) 80 100 5 0.25 10
125'  260* 2 5 055 070* 2
BCc182LB | To-92 | 60 50 5 15 50 | 40 001 5 06 1.2 100 | 5 |150 10 10 1 04
(74) 80 100 5 0.25 10
- . 240 500* 2 5 0.55 070 2
BC183 TO92 | 45 30 5 |15 30 |40 001 5 06 12 100 | 5 |150 10 10 1 04
(77) ‘ 80 100 5 0.25 10
- 125 900* 2 5 055 070* 2
BC183A TO92 | 45 30 5 |15 30 |40 001 5 0.6 1.2 100 | 5 |150 10 10 1 04
77! 80 100 5 0.25 10
125 260* 2 5 055 070% 2
BC1838 7092 | 45 30 5 |i5 30 |40 001 5 0.6 1.2 100 | 5 |150 10 10 1 04
(77 80 00 5 0.25 10
240 500* 2 5 055 0.70* 2
BC183C TO92 | 45 30 5 s 30 |40 001 5 0.6 1.2 100 | 5 |150 10 10 1 04
77 80 100 5 025 10
450 900* 2 5 055 0.70* 2

TEST CONDITIONS:

(1) Ig = 200 pA, Vcg = BV, f = 1kHz. (2} Ig = 100mA, Vg = 20V, 17 = 152 = BmA. (3) ic = 200 #A, VGE = 2V, f = TkHz. (4) I¢ = 100mA, Ve = 10V, 1g71 = 152 = 10mA. (5) I = 10mA, Ve = 3V,
1g1 = 182 = 1mA. (6) Ic = 100 pA, Vg = BV, T = 1kHz. (7) Ig = 1mA, Vg = 10V, f = 200kHz. (8) Ic = 1mA, Vg = 5V, f = 1kHz. (9) Ic = 150mA, Ve = 6V, Ig1 = 1g2 = 15mA. {10 Ic = 200 4A,
VGE = 5V, f =1kHz. (11) i = 150mA, Vg = 10V, Ig1 = 152 = 75mA. (12) I¢ = 300mA, Ve = 25V, 1gT = 152 = 30mA. (13) I = 10 #A, Vg = 5V, f = WB. (14) I = 500mA, Ve =25V, Ig1 =50mA,
152 = 25mA. (15) Ic = 10mA, Vgg = 2V, Ig1 = 3mA, 152 = tmA. {16) I = 100mA, Ig1 = 40mA, 152 = 20mA.
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Vces® Ices” Hee VEBE(SAT)
\" \" Vv C, f . NF
No. Style (V) . . {nA) V), 1 kHz* (mA) "~ (V) (V) (mA) . (mA) Condition No.
. Min Min . Max " Max Min  Max Max | Max
Min Max Min Max Min Max
BC183L TO92 45 30 5 15 30 40 001 5 06 1.2 100 5 150 10 10 1 04
(74) . 80 100 5 0.25 10
125 900* 2 5 055 070* 2
BC183LA TO-92 45 30 5 15 30 40 001 5 06 12 100 5 150 10 10 1 04
(74) . 80 100 5 0.26 10
126~ 260* 2 5 055 0.70* 2
BC183LB TO-92 45 30 5 15 30 40 001 5 0.6 1.2 100 5 150 10 10 1 04
(74) 80 100 5 0.25 10
240  500* 2 5 055 0.70* 2
BC183LC TO-92 45 30 5 15 30 40 001 5 0.6 1.2 100 5 150 10 1 10 1 04
(74) 80 100 5 0.25 10
450 900* 2 5 055 0.70* 2
BC184 T0-92 45 30 50 |15 30 100 001 5 0.6 ) 1.2 100 5 150 10 4 1 04
(77 1 130 100 5 0.25 10
240 ° 900> 2 5 055 0.70* 2 .
BC184B T0-92 45 30 50 (15 30 100 001 5 0.6 1.2 100 5 150 10 4 1 04
(77) 130 100 5 0.25 10
240 500* 2 5 055. 0.70* 2
BC184C 'TO-92 45 30 50 |15 30 100 001 5 0.6 1.2 100 5 150 10 4 1 04
(77) - 130 100 5 0.25 10
. : 450 900* 2 5 055 070 2
BC184L TO-92 45 30 50 |15 30 100 001 5 0.6 1.2 100 5 150 10 4 1 04
(74) 130 ’ 100 5 0.25 10
) - 240 900* 2 5 055 0.70* 2
BC184LB TO-92 45 30 50 |15 30 100 001 5 0.6 1.2 100 5 150 10 4 1 04
(74) ) 130 100 5 0.25 10
240 500* 2 5 055 0.70* 2
BC184LC TO92 45 30 50 |15 30 100 001 5 06 1.2 100 5 150 10 4 1 04
(74) . 130 100 5 0.25 10
' 450 900* 2 5 055 0.70* 2
BC212 T0-92 60 50 5 15 30 06 1.1 100 10 | 200 10 10 1 63
(77) 0.25 10
60 400* 2 5 06 -072* 2
BC212A TO-92 60 50 5 15 30 06 14 100 10 | 200 10 10 1 63
(77) 025 ) 10 ) '
- 100 300* 2 5 0.6 072> 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 0.6 072 2
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Vces*

Ices*

Hee

-VBE(SAT)

Type Case | Vego V&E)O V(EVB)O Iceo 5 VeB hfe Ic g VcE VC?\(/S)AT) & VBE(ON) o lc ﬁ"’g) (N:i.-rlz) e lc t(:f:; (':;) Test Process
No. Style V) X X (nA) (v) 1 kHz* (mA)~ (V) V) (mA) . (mA) Condition No.
. Min Min . Max . Max | Min Max Max { Max
Min Max Min Max Min Max
BC212L TO-92 60 50 5 15 30 40 0.01 5 06 11 100 10 200 10 10 1 63
(74) 60 300 2 5 0.256 10
60* 2 5 0.6 0.72* 2
BC212LA TO-92 60 50 5 15 30 40 0.01 5 06 1.1 100 10 200 10 10 1 63
(74) 60 2 5 0.25 10
100 300* 2 5 0.6 072 2
BC212LB TO92 60 50 5 15 30 40 0.01 5 06 11 100 10 200 10 10 1 63
(74) 60 2 5 0.25 10
200 400* 2 5 0.6 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 63
(77) 60 2 .5 0.25 10
) 80 600* 2 5 0.6 0.72* 2
BC213A TO92 45 30 5 15 30 40 0.01 5 0.6 11 100 10 200 10 10 1 63
(77) 60 2 5 0.25 10
100 300* 2 5 06 0.72* 2
BC213B TO92 45 30 5 15 30 40 0.01 5 0.6 11 100 10 200 10 10 1 63
77 60 2 5 0.25 10
200 400* 2 5 06 072 2
BC213C TO-92 45 30 5 15 30 40 0.01 5 0.6 1.1 100 10 200 10 10 1 63
(77) 60 2 5 0.25 10
350 600* 2 5 0.6 0.72* 2
BC213L T0-92 45 30 5 15 30 40 0.01 5 0.6 1.1 100 10 200 10 10 1 63
(74) 80 400 2 5 0.25 10
80* 2 5 0.6 0.72* 2
BC213LA TO-92 45 30 5 15 30 40 0.01 5 0.6 1.1 100 10 200 10 10 1 63
(74) 80 2 5 0.25 10
100 300* 2 5 06 0.72* 2
BC213LB TO92 45 30 5 15 30 40 0.01 5 0.6 1.1 100 10 200 10 10 1 63
(74) 80 2 5 0.25 10
200 400* 2 5 0.6 0.72* 2

TEST CONDITIONS:
(1) I¢ = 200 pA, VGE = 5V, f = 1kHz. (2) Ig = 100mA, Ve = 20V, 1gT = 1g2 = BmA. (3) Ig = 200 kA, VcE = 2V, f = 1kHz. (4) Ic = 100mA, Vce = 10V, 1gT =152 = 10mA. (5) I¢ = 10mA, Vgg = 3V,
1g1 = 1g2 = 1mA. (6) I = 100 kA, Vgg = 5V, f = TkHz. (7) Ig = 1mA, VcE = 10V, f = 200kHz. (8) I¢ = 1mA, VcE = 5V, f = 1kHz. (9) I¢ = 160mA, Voo =6V, Ig1 = 152 = 15mA. (10) I = 200 pA,
VcE =5V, f =1kHz. (11) I¢ = 150mA, Ve = 10V, Ig1 = 152 = 75mA. (12) Ig = 300mA, Ve = 25V, Igt = 152 = 30mA. (13) Ig = 10 A, Vg = BV, f = WB. (14) I¢ = 500mA, Vg = 25V, Ig! =50mA,
1g2 = 25mA. (15) Ic = 10mA, Vgg = 2V, Ig1 = 3mA, Ig2 = 1mA. (16) Ic = 100mA, Ig1 = 40mA, 152 = 20mA.
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Vces* Ices* HEe - VBE(SAT) : :
Veeo .| Veso. 1 v [ f
Type Case | Vcgo ::ve)o (E\,B,o icBo 5 VcB hie Ic ¢ VcE cf\(,SAT’ & VBE(ON)" o lc (:,!_’, (M,‘_r,,, e lc i?,':, (:;, Test Process
No. Style v) Min Min (nA) ) 1 kHz* (mA)~ (V) Max v) {mA) Max | Min  Max (mA) Max | Max Condition No.
Min Max Min Max Min Max a a
 BC213LC TO-92 | 45 30 5 |15 30 |40 001 5 06 1.1 100 | 10 |200 10 10 1 63
(74) 80 2 5 0.25 10
350 600* 2 - 5 - - 06 072* 2
BC214 . | TO82 | 45 30 5 |15 30 |40 001 5 06 1.1 100 | 10 |200 10 2 1 63
(77) 80 2 5 '0.25 10
. 140 600* 2 -5 - 06 072 2 .
BC214A 7092 | 45 30 5 |15 30 |40 001 5 06 1.1 100 | 10 |200 10 2 1 63
(17) ) 80 .2 s 0.25 10
. 100 300% 2 5 06 072* 2
BC2148 To92 | 45 30 5 115 30 |40 001 5 06 1.1 100 | 10 | 200 10 2 1 63
m ) 80 2 5 0.25 10
. ) - 200 400* 2 5 06 072 2
BC214C TO-92 | 45 30 5 |15 30 |40 001 5 06 1.1 100 | 10 |200 10 2 1 | e3
(77) 80 2 5 0.25 10
. 350 - 600* 2 5 - 06 072* 2
BC214L TO92 | 45 30 5 |15 30 | 100 001 5 06 1.1 100 | 10 |=200 10 2 1 63
(74) : 140 400 2 5 0.25 10
. - 120 100 - 5 06 072* 2
140* 2 5
BC214LB T0-92 | 45 30 5 |15 30 | 100 001 5 06 1.1 100 | 10 |200 10 2 1 63
~ | t74) Co 140 2 5 0.25 10 .
120 100 5 06 072* 2
200 400* 2 5 )
BC214LC | TO-92 | 45. 3 | 5 15 30 | 100 001 5 0.6 11 100 [ 10 {200 - - 10 2 1 ~|e3
(74) 140 2 5 0.25 10
120 00 5 06 072* 2
350 600* 2 5
BC237-92 | TO-92. | 50 45 6 |50 20 | 100 001 5 0.25 0.77* 10 45 10 1 | 04
(77) 140 2 5 06 100
120 100 & -
125 500* 2 5 055 0.70* 2
8C237A92 | To82 | 50 45 6 50 20 | 100 001 5 025 077* 10 45 10 1 04
7 B 140 2 5 06 100 :
‘ : 120 . 100 5
125 - 500* 2 5 055 0.70* 2 )
BC237B92 | TO92 | 50 | 45 6 50 20 |[100 . 001 5 0.25 077* 10 45 . 10 1 04
(77) : - | 140 2 5 08 100
120 100 5§
240 500% 2 5 055 070 2




6€

Vces* lces” HEFE VBE(SAT)
No. Style (V) ) . {nA) v) 1 kHz* {mA) (V) (v} (mA) ) (mA) Condition No.
N Min Min . Max . Max | Min  Max Max | Max
Min Max Min Max Min Max
BC238-92 TO-92 30 20 5 50 20 100 001 5 0.25 0.77* 10 45 10 1 04
(77) 140 2 5 0.6 100
120 100 5
125 900* 2 5 055 0.70* 2
BC238A-92 | TO-92 30 20 5 50 20 100 001 5 0.25 0.77* 10 4.5 10 1 04
(77) 140 2 5 0.6 100 .
120 100 5
1256 260* 2 5 055 070 2
BC238B-92 | TO-92 30 20 5 50 20 100 001 5 0.25 0.77* 10 45 10 1 04
77) 140 2 5 0.6 100
120 100 5
240 500* 2 5 055 0.70* 2
BC238C-92 | TO-92 30 20 5 50 20 100 001 5 0.25 0.77* 10 45 10 1 04
(77) 140 2 5 0.6 100
120 100 5
450 900* 2 5 055 070 2
BC239-92 TO92 30 20 5 50 20 100 001 5 0.25 077 10 45 4 1 04
(77) 140 2 5 0.6 100
120 100 5
240 900* 2 5 055 0.70 2 .
BC239B-92 | TO-92 30 20 5 50 20 100 001 5 0.25 0.77* 10 45 4 1 04
(77) . 140 2 5 0.6 100
120 100 5
240 500* 2 5 055 0.70 2
BC239C92 | TO92 30 20 - 5 50 20 100 001 5 0.25 0.77* 10 45 4 1 04
(77) 140 2 5 0.6 100
120 100 5
450 900* 2 5 055 0.70 2
BC261A TO-18 45 50 45 100 001 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: .

(1) Ic = 200 pA, Vcg = 5V, f = 1kHz. (2) Ig = 100mA, V¢ = 20V, Igt = ig2 = 6mA. (3) Ic = 200 pA, VGE = 2V, f = TkHz. (4) Ic = 100mA, Vg = 10V, 1g1 = 1g2 = 10mA. (5) Ig=10mA, Voo =3V,
1g7 = 1g2 = 1mA. (6) Ic = 100 kA, Vgg = 5V, f = 1kHz. (7) Ig = TmA, Vgg = 10V, f = 200kHz. (8) Ic = TmA, Vg = 5V, f = 1kHz. (9) I¢ = 150mA, Ve = 6V, IgT = 1g2 = 15mA. (10) I¢ = 200 pA,
VGE = 5V, f =1kHz. (11) Ig = 150mA, Ve = 10V, 1g1 = 152 = 75mA. (12) I¢ = 300mA, Ve = 25V, 1g1 = 152 = 30mA. (13) I¢ = 10 #A, Vg = BV, f = WB. (14) I = 500mA, Vg = 25V, Ig! =50mA,
182 = 25mA. (15) Ic = 10mA, Vgg = 2V, Ig1 = 3mA, 152 = 1mA. (16) Ic = 100mA, Ig! = 40mA, 1g2 = 20mA. .
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Pro Electron Series

- Vces” Ices™ Hee . : VBE(SAT)
No. Style vy | . (nA) (v) 1 kHz* (mA)~ (V) (v) (mA) ) mA) Condition No.
o Min Min " Max . Max | Min Max Max | Max
Min Max Min Max - Min Max
BC261B TO-18 45 50 45 100 001 5 0.25 0.9 10 6 3 71
© | 140 2 5 06 100
120 100 5
240 500* 2 5
BC262A T0O-18 20 5 50 20 100 001 5 0.25 0.9 10 6 3 7
) 140 2 5
120 100 5
125 260* 2 5 0.6 100
BC2628B TO-18 20 5 50 20 100 001 5 0.25 09 10 6 3 7
- 140 2 ‘5 :
120 100 5
240 500* 2 5 0.6 100
BC263A TO-18 20 5 50 20 100 001 5 0.25 09 10 2.5 3 7
140 2 5 :
120 100 5
125 260* 2 5 06 100
BC2638 TO-18 207 5 50 20 100 001 5 0.25 0.9 10 2.5 3 7n
: 140 2 5
120 100 5
240 500* 2 5 0.6 100
BC307-92 T092 | 50 45 5 100 20 100 001 5 0.18 078 10 10 1 7
(77) 140 2 5 1.0* 100
120 100 5
75 500* 2 5 0.75* 2
BC307A92 | TO92 | 50 45 5 100 20 100 001 5§ 0.18 078 10 10 1 71
(77) 140 2 5 X ) 1.0+ 100
120 100 &
125 260* 2 5 0.75* 2
BC3078-92 | TO92 | 50 45 5 100 20 100 001 5 0.18 078 10 10 1 7
(77) ' 140 - 2 5 1.0+ 100
120 00 5
240 500* 2 5 0.75* 2
BC30892 TO92 | 30 25 5 100 20 100 001 & 0.18 078 10 10" 1 7
(77 140 2 5- 1.0 100
120 00 5
125 900* 2 5 0.75* 2
BC308A92 | TO92 | 30 25 5 100 20 100 001 5 0.18 078 10 10 1 7
(77) 140 2 - 5 1.0+ 100
120 100 5§
125 260* 2 5 0.75* 2




Li-€

Vces”* Ices” HEe VBE(SAT) . '
v v .
Type Case | Vego | GO | vy | 'ceo o Ves he g lc g VCE VCE\(IS)AT) g VBEON)" o lC ?polg) (N:»Iz) elc ‘(33 (I:g) Test | Process
No. Style (v) Min Min (nA) v) 1 kHz* (mA) ™~ (V) Max (V) (mA) Max | Mi M (mA) M Max Condition No.
Min Max Min Max Min Max @ n ax ax @
BC3088-92 | TO-92 | 30 25 5  |100 20 100 001 § 0.18 078 10 10 1 7
(77 140 400 2 5 1.0 100
120 100 5
240 500% 2 5 0.75* 2
BC308C92 | TO-92 | 30 25 5 [100 20 100 001 5 0.18 078 10 10 1 7
(171 140 400 2 5 1.0* 100
120 100 5 ,
) 450 900* 2 5 0.75% 2
BC309-92 | TO92 | 25 20 5  [100 20. | 100 001 5 0.18 078 10 4 1 71
(77) 140 400 2 5 1.0 100
120 100 5
125 900* 2 5 075 2
BC309B92 | T0-92 | 25 20 5  [100 20 | 100 001 5 0.18 078 10 4 1 71
(77) 140 2 5 1.0 100
120 100 5
240 §500* 2. 5 ‘ 075 2
BC309C92 | TO92 | 25 20 5 100 20 | 100 001 5 0.8 078 10 4 1 7
(77 140 400 2 5 1.0 100
120 100 5
450 900* 2 5 0.75* 2
BC317 T092 | 50 45 6 |30 20 | 110 450 2 5 0.2 077* 10 4 6 1 04
(72) 125 500* 2 5 05 100
057 072* 2
BC317A TO-92 | 50 45 6 (30 20 (110 220 2 5 0.2 0.77* 10 4 6 1 04
(72) . 125 260* 2 5 05 100
057 072* 2
BC317B TO92 | 50 45 6 [30 20 | 200 450 2 5 02 0.77* 10 4 6 1 04
(72) 240 500* 2 5 05 100
057 072 2
BC318 TO92 | 30 20 5 [30 20 | 110 800 2 5 02 077* 10 4 6 1 04
(72) . 125 900* 2 5 | o5 . 100
057 072* 2
BC318A To92 | 30 20 5 |30 20 | 110 220 2 5 0.2 077 10 4 6 1 04
(72) {128 260% 2 5 05 100
057 072* 2

TEST CONDITIONS:

(1) Ig = 200 pA, Vgg = 5V, f = 1kHz. (2) Ig = 100mA, Ve = 20V, 1g1 = 1g2 = 5mA. (3) Ig =200 uA, VgE = 2V, f = 1kHz. (4) Ic = 100mA, Ve = 10V, I1g1 = 152 = 10mA. (5) Ic = 10mA, Ve = 3V,
1g1 = 182 = 1mA. (6) I = 100 pA, Vg = BV, f = 1kHz. (7) I¢ = 1mA, Vcg = 10V, f = 200kHz. (8) Ig = 1mA, Vcg = 5V, f = 1kHz. (9) I¢ = 150mA, Ve = 6V, 1g1 = 1g2 = 15mA. (10) Ic = 200 1A,
VCE = 5V, f =1kHz. (11} I¢ = 150mA, Vg = 10V, Ig1 = 1g2 = 78mA. (12) I = 300mA, Vg = 25V, Ig1 = 1g2 = 30mA. (13) I¢ = 10 #A, Vg = BV, f = WB. (14} I¢ = 500mA, V¢ = 25V, Ig! =50mA,
1g2 = 26mA. (15) Ic = 10mA, Vgg = 2V, Ig! = 3mA, 1g2 = 1mA. (16) Ic = 100mA, Ig1 = 40mA, 152 = 20mA.
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Pro Electron Series

Vces* Ices” HEE VBE(SAT) .
Vv, v v [& f NF
No. Style V) . " (nA) v) 1 kHz* (mA)~ (V) V) (mA) ) (mA) Condition | No.
. Min Min . Max . Max | Min Max Max | Max
Min Max Min Max Min Max
BC318B T0-29 | 30 20 5 |30 20 | 200 450 2 5 0.2 0.77* 10 4 6 1 04
(72) - | 240 500* 2 5 05 - 100 '
057 0.72* 2
BC318C TO-92 | 30 20 5 |30 20 | 100 001 5 0.2 077* 10 4 6 1 04
(72 : 450 800 2 5 05 . . 100
450 900* 2 5 057 072* 2
BC319 7092 | 30 20 5 |30 20 | 40 001 5 0.2 077* 10 4 4 1 04
(72) 200 800 2 5 05 100
240 900* 2 5 057 072* 2
BC319B T0-92 | 30 20 5 |30 20 | 200 450 2 5 0.2 0.77* 10 4 4 1 04
(72) 240  500* 2. 5 05 100
057 0.72* 2
BC319C T0-92 |- 30 20 5 [30 20 100 001 5§ 0.2 077* 10 4 4 1 04
(72) - 420 800 2 5 05 100
450 900* 2 5 : 057 072* 2
BC327 T0-92 | 50t 45 5 1007 45 | 40 300 1 07 500 | 4 4 1 67
(77) 100 600 100 1 12* 300
BC327-10 | TO92 | s0t 45 5 100" 45 | 40 300 1 0.7 500 | 4 4 1 67
(77) 163 160 100 1 1.2* 300
BC327-16 | TO92 | 507 45 5 100 45 | 40 300 1 0.7 500 | 4 4 1 67
(77) 100 250 100 1 12* 300
BC327-25 | T0-92 | s0' 45 5 oot 45 | 40 300 1 0.7 500 | 4 4 1 67
(77) 160 400 100 1 1.2* 300
BC328 T0-92 | 30t 25 s oot 25 |40 300 1 07 500 | 4 4 1 67
(77) : 100 600 100 1 ) 1.2 300
BC328-10 | TO92 | 30f 25 5 100t 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 100t 25 |40 300 1 0.7 ) 500 | 4 4 1 67
(77) 100 250 100 1 1.2 300 )
BC328-25 | TO-92 | 30% 25 5 1007 25 |40 300 1 0.7 500 | 4 4 1 67
(77) 160 400 100 1 12 300
BC337 T092 | S0t 45 5 oot 45 | 40 300 1 0.7 500 | 4 4 1 14
(77) 100 600 100 1 1.2* 300
BC377-10 | TO-92 | s0f 45 5 1007 45 |40 300 1 07 500 | 4 4 1 14
(77) 63 160 100 1 1.2* 300
BC337-16 T092 | S0t 45 | .5 100t 45 40 300 1 0.7 500 | 4 4 1 14
(77) 100 250 100 1 12* 300
BC337-25 | TO-92 | 50t 45 5 100t 45 |40 300 1 07 500 | 4 4 1 14
(77) 160 400 100 1 12* 300




€€

Vces”® Ices* HFE VBE(SAT) .
7 Y Y [ f t, NF
Type Case | Vcgo ((iIE)O (Ev%o IcBO e Ve hee ic . Vce CE\(/S)AT) & VBE{oN)* @ ic (pO:) (Mb:z) @ Ic (?1?) (d8) Test Process
No. Style V) . . (nA) v) 1 kHz* (mA)™ (V) ) (mA) " (mA) Condition | No.
. Min Min . Max . Max Min  Max Max | Max
Min Max Min Max Min Max
BC338 7092 | 30f 25 5 |00t 25 | 40 300 1 0.7 500 | 4 4 1 14
(77) 100 600 100 1 1.2* 300
BC338-10 T092 | 30t 25 5 1007 25 40 300 1 0.7 500 | 4 4 1 14
(77) 63 160 100 1 : 1.2* 300 .
BC338-16 | TO92 | 30° 25 s oot 25 | 40 300 1 07 500 | 4 4 1 14
(77) : 100 250 100 1 1.2* 300
BC33825 | TO-92 | 30T 25 5 1007 25 | 40 300 1 0.7 500 | 4 4 1 14
(77) 160 400 100 1 12% 300
BC485 TO92 | 45 45 5  [100 30 |15 1A 5 05 1.2 500 | 4 4 1 14
(77) 40 10 2 12* 300
60 400 100 2 )
BCA485A T092 | 45 45 5  |100 30 |15 1A 5 05 1.2 500 | 4 1 a 1 14
(77) 40 10 2 12* 300
100 250 100 2
BC4858 TO-92 | 45 45 5 100 30 |15 1A 5 05 1.2 500 | 4 4 1 14
(17) 40 : 10 2 1.2* 300 :
160 400 100 2
BCA85L TO92 | 45 45 .5 100 30 |15 1A 5 05 1.2 500 | 4 4 1 14
(77) 40 10 2 12* 300
60 150 100 2
BC547 TO92 | 50 45 6 10 . 20 0.25 077* 10 45 10 1 04
(77) 06 100
126 §00* 2 5 055 0.70* 2
BC547A TO92 | 50 _| 45 6 10 20 - 0.25 077* 10 45 10 1 04
(77) 06 100
125 260* 2 5 055 070 2
BC547B TO92 | 50 45 6 [10 20 R 0.25 . 0.77* 10 45 - 10 1 04
(77) - 06 100
240 500* 2 5 055 070% 2
BC547C T092 | 50 45 6 |0 20 . 0.25 0.77* 10 45 10 1 04
(77) A 0.6 100
450 900" 2 5 . 055 070* 2

TEST CONDITIONS:

(1) Ig = 200 pA, Vg = 5V, f = 1kHz. (2) I¢ = 100mA, Vg = 20V, Ig1 = 152 = 5mA. (3) I = 200 4A, VgE = 2V, f = 1kHz. (4) Ic = 100mA, Ve = 10V, Ig1 =152 = 10mA. (5) I = 10mA, Vg =3V,
1g7 = 152 = 1mA. (6) Ig = 100 pA, Vcg = 5V, f = 1kHz. (7) I¢ = TmA, VcE = 10V, f = 200kHz. {8) Ig = 1mA, Vg = 5V, f = 1kHz. (9) Ig = 150mA, Ve = 6V, 1g1 = 1g2 = 15mA. {10) I = 200 uA,
VGE = 5V, f =1kHz. (11) I¢ = 150mA, Ve = 10V, Ig1 = 152 = 75mA. (12) I¢ = 300mA, Vee = 25V, Ig1 = 1g2 = 30mA. {13) Ic = 10 A, Vg = 5V, f = WB. (14) Ig = 500mA, Ve = 25V, 1g1 =50mA,
1g2 = 25mA. (15) Ic = 10mA, Vgg = 2V, Ig! = 3mA, 1g2 = 1mA. (16) Ic = 100mA, ig1 = 40mA, 12 = 20mA.
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Pro Electron Series

145>

Vces* lces* ~ Hre VBE(SAT)
\"/ V| . V C, f t NF
Type Case | Vego | (1 | vy | 'cBo o VeB hfe lc g Ve | CIGAT g Veelon® o fc | 0B | i e 'C | o | e [ Test | Proces
No. Style v) . " (nA) v) 1 kHz* (mA) ™~ (V) V) (mA) . (mA) Condition No.
. Min Min . Max . Max | Min  Max Max | Max
Min Max Min Max Min Max
BC548 TO-92 30 20 . 5 10 20 0.25 0.77* 10 45 10 1 04
77) 0.6 100 .
125 900* 2 5 0.55 0.70* 2 .
BC548A TO-92 30 20 5 10 20 0.25 0.77* 10 4.5 10 1 04
(77) 0.6 100 .
- 125 260* 2 5 055 0.70* 2
BC5488B TO-92 30 20 5 10 20 . B - 0.256 0.77* 10 4.5 10 1 04
(77) 0.6 100
240 500* 2 5 055 0.70* 2
BC548C TO-92 30 20 5 10 20 0.25 0.77* 10 4.5 . 10 1 04
(77) 0.6 100
. 450 900* 2 5 055 070 2
BC549 TO92 30 20 | .5 10 20 0.25 0.77* 10 45 4 1 04
(77) 06 100 .
240 900* 2 5 - 055 0.70 2 .
B8C5498 T0-92 30 20 5 10 . 20 0.25 0.77* 10 45 4 1 04
(77) . 0.6 100
240 500* 2 5 . 055 0.70 2
BCS549C TO-92 30 20 5 10 20 0.25 0.77* 10 4.5 4 1 04
(77) ) 100 . :
’ : 450 900* 2 5 055 0.70 2
BC550° TO-92 50 45 5 10 . 45 0.25 0.77* 10 . ,’;3 1 . 04
(77) - 0.6 100
' 240 900* 2 5 ) 055 0.70 2
BC550B TO-92 50 45 5 10° 45 0.25 0.77* 10 3 1 04
(77) 0.6 100
. : 240 500* 2 5 055 0.70 2
BC550C TO92 50 45 5 10 45 0.25 0.77* 10 3 1 04
(77) 0.6 100
' 450 900* 2 5 0.55 0.70 2
BC557 T0-92 50 .45 5 100 20 03 082* 10 10 1 n
77 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 7
(77) . 0.65 100
125 260* 2 5 0.6 0.75* 2
BC5578 TO-92 50 45 5 100 20 0.3 0.82* 10 10 1 71
(77) - 0.65 100
240 500* 2 5 06 0.75* 2




SL-g

Vces® 1 ‘ces* HEE VBE(SAT)
V, \" [ f NF
Type Case | Vego | (€ | TR° | lceo o Vea Mo g lc g Vee | VORISR variom® o fe | 0 | T g te |l ag | Test | process
No. Style v) . . (nA) vy 1 kHz* (mA)™ (V) (\Y] (mA) - (mA) Condition No.
. Min Min . Max " Max | Min  Max Max | Max
Min Max Min Max Min Max
BC558 TO-92 30 25 5 100 20 0.3 0.82* 10 10 1 a
vzl 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 7
(77) 0.65 100
| 240 500* 2 5 0.6 0.76 2
BC558C TO-92 30 25 5 100 20 0.3 0.82* 10 10 1 !
(77) 0.65 100
450 900* 2 5 06 0.756 2
BC559 TO-92 25 20 5 100 20 0.3 0.82* 10 4 1 n
(77) 0.65 100
125 500* 2 5 . 06 0.75* 2
BC559A TO-92 25 20 5 100 20 0.3 0.82* 10 4 1 71
(77) - . 0.65 100
125 260* 2 5 0.6 0.75* 2
BC559B T0O-92 25 20 5 100 20 0.3 0.82* 10 4 1 KAl
(77) 0.65 100
240 500* 2 5 06 0.76* 2
BC559C TO92 25 20 5 100 20 0.3 0.82* 10 4 1 7
(77) : 0.65 100
N 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
- (77) : 0.65 100
125 500* 2 5 0.6 0.76* 2
BC560A TO-92 50 45 5 100 45 : 0.3 0.82* 10 2 1 7
(77) 0.65 100
125 260* 2 5 06 0.75* 2
BC560B TO-92 50 45 5 100 45 03 0.82* 10 "2 1 71
(77) 0.65 100
240 500* 2 5 0.6 0.75* 2

TEST CONDITIONS:

(1) Ig = 200 pA, Vg = BV, f = TkHz. (2) I¢ = 100mA, Vce = 20V, IgT = 1g2 = 6mA. (3) I¢ = 200 1A, Vcg = 2V, f = TkHz. (4) Ic = 100mA, Ve = 10V, IgT =12 = 10mA. (5) I¢ = 10mA, Ve = 3V,
181 = 1g2 = 1mA. (6) Ic = 100 pA, VcEg = 5V, f = 1kHz. (7) Ig = TmA, Vg = 10V, f = 200kHz. (8) Ic = 1mA, Vg =5V, f = TkHz. (9) I = 150mA, Ve = 6V, Ig1 = 1g2 = 156mA. (10) I¢ = 200 pA,
VGE = 5V, f =1kHz. (11) I¢ = 160mA, V¢g = 10V, Ig1 = 1g2 = 75mA. (12) Ig = 300mA, Vee = 25V, Ig1 = 1g2 = 30mA. (13) I¢ = 10 uA, Vg = BV, f = WB. (14) I¢ = 500mA, Vg = 25V, Ig! =50mA,

1g2 = 25mA. (15) Ic = 10mA, Vgg = 2V, Ig1 = 3mA, 152 = 1mA. (16) Ic = 100mA, Ig1 = 40mA, Ig2 = 20mA.
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Pro Electron Series

%

Vces” Ices” Hee VBE(SAT)
C, i3
Type Case | Vcao V((iIE)O V(EVB)O Ico e Ve e @ 'c & Vce VC%\([S;AT) & VBE(oN)* @ 'c (pan) (MI:Z) @ 'c ‘(:Zf) ('::) Test Process
No. Style V) . . (nA) v) 1 kHz* (mA) "~ (V) (v} (mA) . (mA) Condition No.
. Min Min . Max . Max | Min Max Max | Max
Min Max Min Max Min Max
BC560C TO-92 50 45 5 100 45 0.3 0.82* 10 2 1 7
(77} 0.65 100
450 9200 2 5 0.6 0.75* 2
BCYS56 TO-18 45 45 5 100 20 40 10. 5 06 0.7 2 5 1 04
100 450 2 5
125 500* 2 5
40 0.01 5
BCY57 TO-18 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
BCY58 TO-18 32 7 107 32 40 100 1 0.35 086 0.85 10 6 125 10 800 6 4/1 04
80 1000 - 10 1 0.7 0.75 1.2 100
125 700* 2 5 055 07* 2
BCY58-7 TO-18 " 32 7 10t 32 40 100 1 0.35 0.6 0.85 10 6 125 10 800 6 an 04
80 1000 10 1 0.7 0.75 1.2 100
125 250* 2 5 055 0.7* 2
BCY58-8 TO-18 32 7 10t 32 40 100 1 0.35 06 0.85 10 6 125 10 800 6 a1 04
- . . 80 1000 10 1 0.7 - 075 1.2 100
175 350* 2 5 055 0.7* 2
BCY58-9 TO-18 32 7 10t 32 40 100 1 0.35 0.6 0.85 10 6 125 10 800 6 4/3 04
80 1000 10 1 0.7 - 075 1.2 100
250 500* 2 5 055 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 41 04
80 1000 10 1 0.7 0.75 1.2 100
350 700* 2 5 055 0.7* 2
BCY59 TO-18 45 7 10t 45 40 100 1 0.35 06 0.85 10 6 125 10 800 6 an 04
- 80 1000 10 1 Q.7 0.75 1.2 100
125 700* 2 5 055 0.7% 2
BCY59-7 TO-18 45 7 10t 45 40 100 1 0.35 0.6 0.85 10 6 125 10 800 6 4/1 04
30 -1000 10- 1 0.7 0.75 1.2 100
. 125 250* 2 5 055 0.7* 2
BCY59-8 TO-18 45 7 10t 45 40 100 1 0.35 0.6 0.85 10 6 125 10 800 6 a1 04
. 80 1000 10 1 0.7 0.75 1.2 100 100
175 350" 2 5 055 0.7* 2 . .
BCY59-9 TO-18 45 7 10t . 45 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
250 500* 2 5 055 0.7* 2
BCY59-10 TO-18 45 7 10t 45 40 100 1 0.35 0.6 0.85 10 6 125 10 800 6 41 04
80- 1000 10 1 0.7 0.75 1.2 100
350 700* 2 5 055 0.7* 2




LL-E

Vees* Ices* HFE VBE(SAT) .
No. Style | (V) ‘ d nA) (V) 1 kHz* (mA)~ (V) ) ma) | P ) (mA) Condition | No.
. Min Min . Max . Max Min  Max Max | Max
Min Max Min Max Min Max
BCY70 T70-18 | 50 40 5 |10 40 |40 0.1 1 0.25 06 09 10 6 |250 10 (420 | 6 5/6 7
45 1 1 :
50 10 1 -
15 50 1 05 1.2 50
BCY71 TO-18 | 45 45 5 [500 a5 | 40 001 1 0.25 06 09 10 6 |[200 10 2 6 71
80 0.1 1
90 1 1
100 600 10 1 05 1.2 50
BCY71A TO-18 | 45° 45 5  [500 45 | 40 0.01 1 0.25 06 09 10 6 |300 10 f420 | 2 6 7
80 0.1 1
90 1 1
100 600 10 1 05 1.2 50
BCY72 T70-18 | 25 25 5  [500 20 | 40 1 1 0.25 10 6 |200 10 |[420 | 6 5/6 7
) 50 10 1 05 1.2 50
BD135 TO-126 | 46 | 45 5  [100 - 30 25 500 2 05 1.0* 500 50 50 420 | 6 5/6 37
40 250 50 2
BC136 TO-126 { 45 45 5  [100 30 25 500 2 05 1.0* 500 50 50 77
) 40 250 50 2
BD137 T0-126 | 60 60 5  [00 30 25 500 2 05 1.0* 500 50 50 420 | 6 5/6 38
) 40 160 50 2
BD138 TO-126 | 60 60 5  [100 30 25 500 2 05 1.0* 500 50 50 78
40 160 50 2
BD139 TO-126 | 80 80 5 [100 30 25 500 2 05 10* 500 50 50 420 | 6 5/6 39
40 .160 50 2
BD140 TO-126 | 80 80 5  [100 30 25 500 2 05 1.0* 500 50 50 420 | 6 5/6 79
40 160 50 2
BD201 TO-220 | 60 45 5 [IOpA 40 30 3A 2 1.0 15*  3A 3 300 [420 | 6 5/6 4A
30 1A 2
) 75 235 500 1
BD202 TO-220 | 60 45 5 [lopA 40 30 3A 2 1.0 15* 3A 3 300 [420 | 6 5/6 5A
30 1A 2
75 235 500 1 .
BD233 T0-126 | 45 45 100 A 45 25 1A 2 06 1.3* 1A 3 260 [420 | 6 5/6 2c
40 150 2

TEST CONDITIONS:

(1) Ic = 200 pA, Vg = 5V, f = 1kHz. (2) Ig = 100mA, Vg = 20V, IgT = 1g2 = 6mA. (3) Ig = 200 uA, VGE = 2V, f = 1kHz. (4) Ic = 100mA, Ve = 10V, Ig1 = 152 = 10mA. (5) Ic = 10mA, Vg = 3V,
181 = 1g2 = 1mA. (6) I¢ = 100 pA, Vg = 5V, f = 1kHz. (7) Ig = 1mA, Vg = 10V, f = 200kHz. (8) I = 1mA, Vgg = BV, f = 1kHz. (9) I¢ = 150mA, Ve =6V, Ig = 1g2 = 16mA. (10) I¢ = 200 A,
VeE = 5V, f =1kHz. (11) Ic = 150mA, Ve = 10V, 1gT = 152 = 76mA. (12) I¢ = 300mA, V¢ = 25V, I = 1g2 = 30mA. (13) I¢ = 10 uA, Vg = 5V, f = WB. (14) I = 500mA, Ve = 25V, 1g! =50mA,
182 = 25mA. (15) Ic = 10mA, Vgg = 2V, Ig! = 3mA, 1g2 = 1mA. (16) Ic = 100mA, Ig1 = 40mA, Ig2 = 20mA.
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Pro Electron Series

81-¢

. VCES® | y .. lces* HFE v, VBE(SAT) c P ] NE
Type Case | VcBo V(SIE)O V(E\?)0 lcBo ¢ VeB Nfe Ic g VcE c?\‘/s;AT) & VBEION)'" o lC (pogl (Ml.:zl e lc '(?\fs') (aB) Test Process
No. Style (V) . N (nA} v) dkHz* . (mA) (V) (v) {mA) " (mA) Condition No.
" Min Min ‘ . Max ; Max Min  Max Max | Max
- Min - Max Min Max - Min Max
BD234 TO-126| 45 45 100uA 45 25 A VY 2 06 13* 1A 3 . 250 [420 | 6 5/6 3C
40 150 2
BD235 TO-126 | 60 60 100 A 60 25 1A 2 06 1.3* 1A 3 250 | 420 6 5/6 2C
: . 40 . 150 2 ) . .
BD236 TO-126 | 60 60 100 A 60 25 1A 2 06 13* 1A 3. 250 |420 | 6 5/6 3C
40 150 2
BD237 TO-126 | 80 80 100uA 80 | 25 1A 2 06 1.3* 1A 3 250 |420 | 6 s/6 - |2c
40 150 2 | :
BD238 - |.TO-126 ' 80 100uA 80 25 1A - 2 06 13* 1A 3 250 {420 | 6 5/6 3C
: o . 40 150 2
BD239 TO-220| . - 45 .| 200 uA* 45 - | 15 1A 4 - 07 13* 1A 3 200 (420 | 6 5/6 4F(2C)
) ) : 40 200 4 ]
BD239A TO-220 60 200 uA* 60 15 " A 4 0.7 1.3* 1A 3 200 4200 | 6 5/6- | 4F(2C)
40 200 4
BD2398B TO-220 80 200 uA* 80 15 1A 4 0.7 1.3* 1A 3 200 |420 6 5/6 4F(2C)
40 200 4 ) )
BD239C T0O-220 100 200 uA* 100 | 15 1A 4 0.7 13* 1A 3 200 |420 6 5/6 4F(2C)
’ 40 200 4 : .
BD240 T0O-220 |- 45 . 200 uA* 45 |15 1A 4 0.7 13* 1A 3 200 (420 | 6 5/6 5F(3C)
40 200 4
BD240A TO-220| 80 60 200 uA* 60 15 1A 4 0.7 - 1.3* 1A 3 200 |420 6 5/6 5F(3C)
40 200 4 .
BD2408B TO-220| 80 80 200 uA* 80 15 1A 4 07 . 13* 1A 3 200 |420 6 5/6 5F(3C)
40 200 4 )
BD240C TO-220| 80 100 200 .A* 100 | 15 1A 4 0.7 1.3* 1A 3 200 {420 | 6 5/6 5F(3C)
40 200 4
BD241 TO-220| 80 45 200 uA* 45 10 3A 4 1.3 18*  3A 3 500 (420 | 6 5/6 4F(2C)
25 1A 4 .
BD241A TO-220| 80 60 200 uA* 60 10 3A 4 1.3 18*  3A 3 500 |420 6 5/6 4F(2C)
25 1A 4
BD2418B TO-220| 80 80 200 A* 80 10 3A 4 1.3 18* 3A 3 500 |420 6 5/6 4F(2C)
25 1A 4 ) . )
8D241C TO-220 | 80 100 200 uA* 100 | 10 3A 4 - 13 T 18 3A 3 500 [420 | 6 5/6 4F(20C)
25 1A 4 :
BD242 TO-220 | 80 45 200 uA* 45 10 3A 4 1.2 18% 3A 3 500 |420 6 5/6 5E(3E)
. 25 1A 4 |
BD242A TO-220| 80 60 200 uA* 60 10 3A 4 1.2 1.8* 3A 3 500 [420 | 6 5/6 SE(3E)
25 1A 4 :
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Vces®

Ices”

HeE

VBE(SAT)

K Vceo | Veeo VCE(SAT) * Cob fr toff | NF
Type Case | VcBo | vy | (v) | 'cBO @ VCB hre Ic g VCE [ Try) g VBEON g ' | (k) | (ma) 'c | (ns) | (amy |  Test | Process
No. Style (v) Mi Min (nA) AV) 1 kHz* (mA) "~ (V) Ma (V) (mA) Max | Min M {mA) M Max Condition No.
Min n Max Min Max x Min Max ax :
8D2428B TO-220 | 80 80 200wA* 80 | 10 3A 4 12 1.8  3A 3 3 500 [420 | 6 5/6 5E(3E)
25 1A 4
BD242C TO-220| 80 100 200 wA* 100 | 10 3A 4 1.2 18*  3A 3 500 [420 | 6 5/6 5E(3E)
25 1A 4 : .
BD370A TO-92+| 80 45 100 45 | 25 500 2 0.7 1.2+ 1A 30 |s0 200 420 | 6 5/6 78
(91) 1 40 400 100 1
BD370A-10 | TO-92+| 80 45 100 45 | 25 500 2 0.7 12* 1A 30 |[so0 200 {420 | 6 5/6 78
(91) 63 160, 100 1
BD370A-16 | TO-92+| 80 45 100 45 | 25 500 2 0.7 12* 1A 30 |50 200 [420 | 6 5/6 78
(91) 100 250 100 1 :
BD370A-25 | TO-92+| 80 45 100 45 | 25 500 2 07 12¢ 1A 30 |50 200 420 | 6 5/6 78
] (91) 160 400 100 1
BD370B TO-92+| 80 60 100 60 |25 500 2 0.7 1.2 1A 30 |50 200 420 | 6 5/6 78
(91) 40 400 100 1 ’
BD370B-10 | TO-92+| 80 60 100 60 |25 500 2 0.7 12 1A 30 |50 200 [420 | 6 5/6 78
(91) 63 150 100 1
BD370B-16 | TO-92+ | 80 60 100 60 |25 500 2 0.7 12 1A 30 |so 200 [420 | 6 5/6 78
(91) 100 250 100 1
BD370B-25 | TO-92+| 80 60 100 60 |25 500 2 0.7 12* 1A 30 |s0 200 [420 | 6 5/6 78
; (91) 160 400 100 1
BD370C TO-92+| 80 80 100 80 |25 500 2 0.7 12* 1A 30 |50 200 [420 | 6 5/6 78
(91) 40 400 100 1
BD370-6 TO-92+ | 80 80 100 80 |25 500 2 07 12 1A 30 |50 200 (420 | 6 5/6 78
(91) 40 100 100 1 -
BD370C-10 | TO-92+ | 80 80 100 80 |25 500 2 0.7 1.2 1A 30 (50 200 (420 [ 6 5/6 78
“| (91) : 63 160 100 1 :
BD370C-16 | TO-92+| 80 80 100 80 |25 500 2 0.7 1.2 1A 30 |50 200 [420 | 6 5/6 78
(91) 100 250 100 1
BD370D T0-92+ | 80 100 100 80 |25 500 2 0.7 12* 1A 30 |50 200 [420 | 6 5/6 79
(91) 40 400 100 1
BD370D-6 | TO-92+| 80 100 - 100 80 |25 500 2 07 12 1A 30 |50 200 [420 | 6 5/6 79
(91) 40 100 100 1 )

TEST CONDITIONS:
(1) 1 = 200 pA, VoE = BV, f = 1kHz. (2) Ig = 100mA, Vee = 20V, IgT = 12 = BmA. (3) Ig = 200 uA, Ve = 2V, f = 1kHz. (4) I¢ = 100mA, Vee = 10V, Ig! = 1g2 = 10mA. (5) Ig = 10mA, V¢g = 3V,
1g7 = 12 = 1mA. (6) Ic = 100 pA, VGE = BV, f = TkHz. (7) I = TmA, Vg = 10V, f = 200kHz. (8) Ic = TmA, Vg = BV, f = 1kHz. (9) Ig = 150mA, Ve = 6V, 1g1 = 152 = 16mA. (10) I¢ = 200 uA,
VGE =5V, f=1kHz. (11) I¢ = 150mA, Vge = 10V, Ig1 = 152 = 75mA. (12) I¢ = 300mA, Ve = 25V, 1gT = 1g2 = 30mA. (13} I¢ = 10 uA, Vg = BV, f = WB. (14} I¢ = 500mA, V¢ = 25V, Ig1 =50mA,
182 = 25mA. (15) Ic = 10mA, Vgg = 2V, Ig1 = 3mA, 1g2 = 1mA. (16) I = 100mA, Ig1 = 40mA, 1g2 = 20mA.
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- Pro Electron Series

Vces*

Ices®

HFE

VBE(SAT)

" Type Case | Vcgo V(CVE)O V(EVB)O IcBo @ VcB he Ic g VcE VC?\([S)AT) & VBEION)" o IC :::Fb) (N::l-z) e 'c t(";‘sf) (':;) Test Process
No. Style v) . . (nA) (v) 1 kHz* (mA)~ (V) (v) (mA) " (mA) Condition No.
~ Min Min . Max . Max Min  Max Max Max
Min Max . Min Max Min Max
BD370D-10 | TO92+| 80 100 100 80 25 500 2 07 1.2* 1A 30 |50 200 |420 6 5/6 79
(91) 63 - 160 100 1 ’
BD371A TO-92+| 80 45 100 45 25 . 500 2 0.7 1.2* 1A 30 |50 200 {420 6 5/6 38
(91) 40 400 100 1
BD371A-10 | TO-92+| 80 45 100 45 25 - 500 2 0.7 1.2* 1A 30 |50 200 |420 6 5/6 38
(91) 63 160 100 1
BD371A-16 | TO-92+| 80 45 100 45 25 500 2 0.7 1.2* 1A 30 |50 200 |420 6 5/6 38
91) 100 250 100 1 ’
BD371A-25 | TO-92+| 80 45 100 45 25 500 2 0.7 1.2* 1A 30 |50 200 |420 [ 5/6 38
(91) 160 400 100 1
BD371B TO-92+| 80 60 100 60 25 500 2 0.7 1.2* 1A 30 |50 200 |420 6 5/6 38
(91) . 40 400 100 1
BD371B-10 | TO-92+| 80 60 100 60 25 - 500 2 07 1.2 1A 30 |50 200 |420 6 5/6 38
‘(91) : 63 160 100 1
BD371B-16 | TO-92+| 80 60 100 60 25 500 2 0.7 1.2* 1A 30 |50 200 |420 6 5/6 38
(91) 100 250 100 1 ’
BD371B-26 | TO-92+| 80 60 100 60 25 500 2 0.7 1.2* 1A 30 |50 200 |420 6 5/6 38
] (91) 160 400 100 1
BD371C TO92+| 80 80 100 80 25 500 2 0.7 1.2* 1A 30 |50 200 (420 6 5/6 38
91) 40 400 100 ) 1 -
BD371C-6 TO92+| 80 80 100 80 25 500 2 - 0.7 1.2* 1A 30 |50 200 |420 6 5/6 38
) (91) 40 100 100 1 ’
BD371C-10 | TO-92+| 80 80 100 80 25 500 2 0.7 1.2* 1A 30 (50 200 [420 6 5/6 38
91) ‘ 63 160 100 1
BD371C-16 |. TO-92+ | 80 80 100 80 25 500 2 0.7 1.2* 1A 30 |50 200 |420 6 5/6 38
(91) ) 100 250 100 1 )
BD371D TO-92+ | 80 100 100 100 | 25 500 2 0.7 1.2* 1A 30 [50 200 ([420 6 5/6 39
(91) 40 400 100 1
BD371D-6 TO-92+| 80 100 100 100 | 25 500 2 0.7 1.2* 1A 30 |50 200 |420 6 5/6 39
(91) ) 40 100 100 1 :
BD371D-10 | TO-92+| 80 100 100 100 | 25 500 2 0.7 1.2% 1A 30 |50 200 (420 6 5/6 39
(91) - " 63 160 100 1
BD372A TO-92+| 80 45 100 45 25 500 2 0.7 1.2 1A 30 |50 200 |[420 6 5/6 78
(90) 40 400 100 1 N
BD372A-10 | TO-92+| 80 45 ~ 100 45 25 500 2 0.7 1.2* 1A 30 |50 200 |420 6 5/6 78
(90) 63 160 100 1
BD372A-16 | TO-92+ | .80 45 100 45 25 500 2 0.7 1.2~ 1A 30 |50 200 |420 6 5/6 78
(90) 100 250 100 1




4>

Vces* Ices* Hgg VBE(SAT)
Type Case VeBo Veeo | VeBo icBO Ves he Ic . VYCce VCEISAT) VBE(ON)* I Cab T Ic toft NF Test Process
(\%] (v) (c] A & v} & @ (pF) (MHz) @ (ns) | (dB}~ ..
No. Style v) N " (nA) v) 1 kHz* (mA)~ (V) (v) (mA) . (mA) Condition No.
. Min Min . Max N Max Min  Max Max | Max
Min Max Min Max Min Max

BD372A-25 | TO-92+| 80 45 100 45 | 25 500 2 0.7 12* 1A | 30 |s0 200 |420 | 6 5/6 78
(90) 160 400 100 1

BD3728 TO-92 | 80 60 100 60 | 25 500 2 0.7 12* 1A 30 |80 200 [420 | 6 5/6 78
(90) 40 400 100 1

BD372B-10 | TO-92 | 80 60 100 80 | 25 500 2 0.7 12* 1A 30 |50 200 420 | 6 5/6 78
(90) 63 160 100 1

BD3728-16 | TO-92 | 80 60 100 60 | 25 500 2 0.7 1.2 1A 30 |50 200 {420 | 6 5/6 78
(90) 100 250 100 1

BD372B-25 | TO-92 | 80 60 100 60 | 25 500 2 07 12 1A | 30 |50 200 {420 | 6 5/6 78
(90) 160 400 100 1

BD372C TO-92+| 80 80 100 80 | 25 500 2 0.7 12 1A 30 |50 200 [420 | 6 5/6 78
(90) 40 400 100 1

BD372C6 | TO-92+| 80 80 100 80 |25 500 2 07 12t 1A 30 |50 200 {420 | 6 5/6 78
(90) 40 100 100 1

BD372C-10 | TO-92+| 80 80 100 80 |25 500 2 0.7 12*  1A~| 30 |50 200 [420 | 6 5/6 78
(90) ) 63 160 100 1

BD372C-16 | TO-92+| 80 80 100 80 | 25 500 2 0.7 1.2 1A | 30 |50 200 [420 | 6 5/6 78
{90) 100 250 100 1

BD372D TO-92+| 80 100 100 100 | 25 500 2 0.7 12 1A 30 |50 200 420 | 6 5/6 79
(90) 40 400 100 1

BD372D-6 | TO-92+( 80 100 100 100 | 25 500 2 0.7 12* 1A | 30 |50 200 [420 | 6 5/6 79
(90) 40 100 100 1

8D372D-10 | TO-92+| 80 100 100 100 | 25 500 2 0.7 12* 1A | 30 [s0 200 |420 | 6 5/6 79
{90) 63 160 100 1

BD373A TO92+| 80 45 100 45 | 25 500 2 0.7 12+ 1A | 30 |50 200 (420 | 6 5/6 38
(90) 40 400 100 1

BD373A-10 | TO-92+| 80 45 100 45 | 25 500 2 0.7 12+ 1A | 30 [s0 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* 1A | 30 |50 200 (420 | 6 5/6 38
(90) 100 250 100 1

BD373A-25 | TO-92+| 80 45 100 45 | 25 500 2 0.7 12* 1A | 30 [s0 200 [420 | 6 5/6 38
(90) 160 400 100 1

TEST CONDITIONS: )

(1) Ig = 200 pA, VcE = 5V, f = 1kHz. (2) Ig = 100mA, Ve = 20V, Ig! = 1g2 = 5mA. (3) Ig =200 uA, Vg = 2V, f = 1kHz, (4) I¢ = 160mA, Vg = 10V, 1gT = 152 = 10mA. (5) Ic = 10mA, Ve = 3V,
181 = 1g2 = 1mA. (6) Ic = 100 A, VGE = 5V, f = 1kHz. {7) Ig = 1mA, VgE = 10V, f = 200kHz. (8) Ic = 1mA, Vcg = 6V, f = TkHz. (8) I = 150mA, Vo =6V, Ig1 =152 = 16mA. (10) Ic = 200 1A,
VGE =5V, f =1kHz. (11) I = 150mA, Ve = 10V, 1g1 = 1g2 = 75mA. (12) I¢ = 300mA, Vg = 25V, I1g1 = 1g2 = 30mA. (13) I¢ = 10 A, Vg = 5V, f = WB. (14) I = 500mA, Ve = 25V, I1g1 =50mA,
182 = 25mA. (15) Ic = 10mA, Vg = 2V, Ig! = 3mA, Ig2 = 1mA. (16) Ic = 100mA, Ig! = 40mA, 152 = 20mA.
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Pro Electron Series

Vces” lces” Hee VBE(SAT)
> | v v \Z C
Type Case Veso (CVE)O (EVB)O IcBO @ Ves hge Ic & VcE C?\(’S)AT) & Vge(on)* ® Ic (p°:) ( lVIlIz) ® Ic ‘(?,?) (':;) Test Process
No. Style (V) ) ) -(nA) {v) 1 kHz* (mA) (V) (V) (mA)} . (mA) Condition No.
N Min Min ) Max Max Min  Max Max Max . -
Min Max Min Max Min Max
B8D373B TO92+| 80 60 100 60 25 500 2 0.7 1.2* 1A 30 |50 200 |420 6 5/6 ‘38
(90) 40 400 100 1 .
BD373B-10 | TO-92+| 80 60 100 60 25 500 2 0.7 1.2* 1A 30 |50 . 200 |420 6 5/6 38
(90) - 63 160 100 1
BD373B-16 | TO-92+| 80 60 100 60 25 500 2 0.7 1.2* 1A 30 |50 200 |420 6 5/6 38
(90) 100 250 100 1
BD373B-25 | TO-92+| 80 60 100 60 25 500 2 0.7 1.2* 1AL 30 |50 200 |420 6 5/6 38
(90) . 160 400 100 1
BD373C TO-92+| 80 80 100 80 25 500 2 0.7 1.2* 1A 30 |50 200 |420 6 5/6 38
. (90) 40 400 100 1
BD373C-6 TO-92+| 80 80 100 80 25 500 2 0.7 1.2* 1A 30 |50 200 |420 6 5/6 38
(90) 40 100 100 1 .
BD373C-10 | TO-92+| 80 80 100 80 25 500 2 0.7 1.2* 1A 30 |50 200 |420 6 5/6 38
(90) 63 160 100 1
BD373C-16 | TO-92+| 80 80 100 80 25 500 2 0.7 1.2* 1A 30 50 200 {420 6 5/6 38
(90) 100 250 . 100 1
BD373D TO92+| 80 100 100 100 | 25 500 2 0.7 1.2 1A 30 |50 200 420 6 5/6 39
(90) 40 400 100 1
BD373D-6 TO92+| 80 100 100 100 25 500 2 0.7 1.2* 1A 30 50 200 420 6 5/6 39
. (90) 40 100 100 1
BD373D-10 | TO-92+| 80 100 100 100 | 25 . 500 2 0.7 1.2* 1A 30 |50 200 |420 6 5/6 39
(90) 63 160 100 1
BD375 TO-126 | 50 45 2 uA 45 20 1A 2 1.0 1.5* 1A 30 |50 200 (420 6 5/6 38
40 375 150 2
BD375-6 TO-126 | 50 45 2 A 45 20 1A 2 1.0 1.5* 1A 30 |50 200 {420 6 5/6 38
: 40 100 150 2
BD375-10 TO-126 | 50 45 2 uA 45 20 1A 2 1.0 15% 1A 30 |50 200 (420 6 5/6 38
: 63 160 150 2
BD375-16 TO-126| 50 45 2 uA 45 20 1A 2 1.0 1.5* 1A 30 |50 200 |420 6 5/6 38
- 100 250 150 2
BD375-25 TO-126 | 50 45 2 uA 45 20 - 1A 2 1.0 1.5* 1A 30 |50 200 |420 6 5/6 38
150 375 150 2 >
BD376 TO-126 | 50 45 2 uA 45 20 1A 2 1.0 1.5* 1A 30 |50 200 420 6 5/6 78
- 40 375 150 2 .
BD376-6 TO-126 | S0 45 2 uA 45 20 1A 2 1.0 15* 1A 30 |50 200 {420 6 5/6 78
40 100 150 2
BD376-10 TO-126 | 50 45 2 uA 45 20 iA 2 1.0 1.5*% 1A 30 |50 200 |420 6 5/6 78
63 160 150 2
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Vces* Ices” Hee VBE(SAT)
V, v f
No. Style v) Min Min (nA) (V) 1 kHz* (mA) (v) Max (v) (mA) Max Mi M (mA) M Max Condition No.
Min Max Min Max' @ Min Max " ax ax 2
BD376-16 TO-126( 50 45 2 uA 45 20 1A 2 1.0 1.5* 1A 30 |50 200 {420 6 5/6 78
100 200 150 2
BD376-25 TO-126 | 50 45 2uA 45 20 1A 2 1.0 1.5* 1A 30 50 200 420 6 5/6 78
150 375 150 2
BD377 TO-126 | 75 60 2 A 60 20 1A 2 1.0 1.5* 1A 30 50 200 420 6 5/6 38
) 40 375 150 2
BD377-6 TO-126 75 60 2 A 60 20 1A 2 1.0 1.5 1A 30 50 200 420 6 5/6 38
- 40 100 150 2
BD377-10 TO-126 | 75 60 2uA 60 20 1A 2 1.0 1.5* 1A 30 50 200 |420 6 5/6 38
63 160 150 2
BD377-16 TO-126 | 75 60 2pA 60 20 1A 2 1.0 1.5* 1A 30 |50 200 (420 6 5/6 38
100 250 150 2
BD377-25 TO-126 | 75 60 2 pA 60 20 1A 2 1.0 1.5 1A 30 |50 200 |420 6 5/6 38
150 375 150 2
BD378 TO-126 75 60 2pA 60 20 1A 2 1.0 15" 1A 30 50 200 420 6- 5/6 78
40 375 150 2
BD378-6 TO-126 | 75 60 2uA 60 20 1A 2 1.0 1.5% 1A 30 |50 200 420 6 5/6 78
. 40 100 150 2
BD378-10 TO-126 | 75 60 2 A 60 20 1A 2 1.0 1.5* 1A 30 50 200 420 6 5/6 78
63 160 150 2 .
BD378-16 TO-126 | 75 60 2pA 60 20 1A 2 1.0 . 1.5* 1A 30 |50 200 420 6 5/6 78
100 250 150 2
BD378-25 TO-126 75 60 2 uA 60 20 1A - 2 1.0 1.5* 1A 30 50 200 420 6 5/6 78
150 375 150 2
BD379 TO-126 | 100 80 2 A 80 20 1A 2 1.0 15* 1A 30 |50 200 {420 6 5/6 39
40 375 150 2
BD379-6 TO-126 | 100 80 2 uA 80 20 1A 2 1.0 1.5* 1A 30 {50 200 (420 6 5/6 39
40 100 150 2
BD379-10 TO-126 | 100 * 80 2 uA 80 20 1A 2 1.0 1.5% 1A 30 |50 200 }420 6 5/6 39
63 160 150 2
BD379-16 TO-126 100 80 2 uA 80 20 1A 2 1.0 1.5* 1A 30 50 200 420 6 5/6 39
100 250 150 2

TEST CONDITIONS:

(1) Ig = 200 pA, Vcg = 5V, f = 1kHz. (2) I¢ = 100mA, Ve = 20V, |B1 = IB2 = 5mA. (3) I¢ =200 uA, Vg = 2V, f = 1kHz. (4) I¢ = 100mA, Vo = 10V, gl = l32 =10mA. (6) Ic = 10mA, Ve = 3V,
1g1 = 1g2 = 1mA. (6) Ic = 100 uA, VGE = 5V, f = 1kHz. (7) I = 1mA, Vg = 10V, f = 200kHz. (8) Ic = 1mA, Vo= 5V, f = 1kHz. (9) Ic = 150mA, Ve =6V, Igl = 152 = 15mA. (10) I¢ = 200 kA,
VeE =5V, f =1kHz. (11) Ig = 160mA, Vg = 10V, IB1 = |B2 = 75mA. (12} Ic = 300mA, Ve = 25V, Igl = 1g2 = 30mA. (13) Ic =10 A, Veg = 5V, f = WB. (14) I = 500mA, V¢ = 25V, 1g? =50mA,
182 = 26mA. (15) I = 10mA, Vg = 2V, IgT = 3mA, 152 = 1mA. (16) Ic = 100mA, Ig! = 40mA, 152 = 20mA.
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Pro Electron Series

Veso

HEe

VBE(SAT)

Vces® Ices*
V, Vv f t NF
Type Case | VeBo ((i/E)o (v) | 'cBO @ VecB he @ IC g VCE c%(/s)An & VBEION)'® o lc E:og) mha @ 'C .‘,’,?» gy | Test Process
No. Style v) . . (nA) ) 1 kHz* mA) ™~ (V) v) (mA) " (mA) Conditron No.
. Min Min " Max . Max Min  Max Max | Max
Min Max Min Max Min Max
BD379-25 | TO-126| 100 80 2 uA 80 | 20 1A 2 1.0 15 1A 30 |50 200 |420 6 5/6 39
150- 375 150 2 i
BD380 TO-126{ 100 80 2 uA 80 | 20 1A 2 1.0 15* 1A |30 |s0 200 |420 6 5/6 79
40 375 150 2
8D380-6 TO-126 | 100 80 2 pA 80 | 20 . 1A 2 10 15* 1A 30 |50 200 {420 6 5/6 79
40 100 150 2
8D380-10 | TO-126| 100 80 2pA 80 20 1A 2 1.0 15* 1A 30 |50 200 |420 6 5/6 79
63 160 150 2
BD380-16 | TO-126| 100 80 2uA 80 20 1A 2 1.0 15* 1A 30 |50 200 |420 6 5/6 79
100 250 150 2 i
BD380-25 | TO-126| 100 80 2uA 80 20 1A 2 1.0 15 1A 30 |50 200 {420 | 6 5/6 79
150 375 150 2
BD433 TO-126| 22t 22 5 100uA 22 50 2A 1 05 11 2A 3 250 |420 6 5/6 2E
85 475 500 1
40 10 5
BDA424 TO-126 | 22t 22 5 100 A 22 50 2A 1 05 11 2A 30 |3 250 |420 6 5/6 3E
85 475 500 1
40 10 5
BD435 T0-126 | 327 32 5 100pA 32 50 2A 1 0.5 1.1* 2A 30 |3 250 420 | 6 5/6 2E
85 475 500 1 :
) 40 10 5
BD436 TO-126 | 32t 32 5 100pA 32 50 o 2A 1 05 1.1* 2A 30 |3 250 {420 6 5/6 3E
85 475 500 1 ’
40 10 5 .
BD437 TO-126 | 45t 45 5 100uA 45 | 40 2A 1 0.6 12* 2A 30 |3 250 1420 | 6 5/6 2E
. : 40 236 500 1
30 10 5
BD438 TO-126 | 45T 45 5 100uA 45 | 40 2A 1 06 12*  2A 30 |3 250 420 | 6 5/6 3E
40 236 500 1
30 10 5
BDA439 TO-126 | 60t 60 5 100uA 60 25 2A 1 08 15*  2A 30 (3 250 420 6 5/6 2E
40 236 500 1
20 10 5
BD440 TO-126 | 60t 60 5 100pA 60 |25 2A 1 0.8 15  2A 80 |3 250 420 6 5/6 3E
40 236 500 1
. 20 10 5
8D441 T0-126 | 80T 80 5 100uA 80 15 2A 1 08 15  2A 30 |3 250 420 6 5/6 2E
40 236 500 1
15 10 5
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Vces” lces” Hee VBE(SAT) P N
Type Case Veeo Vceo | Veso Iceo Ves h¢e Ic VcE VeE(sAT) VBE(ON)* Ic Cob T Ic toff F Test Process
(V) (v) @ & v) & @ (pF) (MHz) @ (ns) | (dB) .
No. Style v) Min Min (nA) (V) 1 kHz* (mA) V) Max (V) (mA) Max Min  Max (mA) Max | Max Condition No.
Min Max Min Max Min Max a

BD442 TO-126 | 80f 80 5 100 uA 80 15 2A 1 0.8 1.5* 2A 30 |3 250 | 420 6 5/6 3E
40 236 500 1
15 10 5

BD533 TO-220 | 801 45 5 100 wA 45 25 2A 2 038 1.5 2A 30 3 250 (420 6 5/6 4E
40 500 2
20 10 5

BD534 TO-220| 80t 45 5 100 A 45 25 2A 2 08 1.5% 2A 30 (3 250 420 6 5/6 5E

40 500 2 :

20 10 5

BD535 T0-220 | 80t 60 5 100 LA 60 25 2A 2 08 1.5* 2A 30 3 250 420 6 5/6 4E
40 500 2
20 10 5

BD536 TO-220 | 80t 60 5 100 A 60 25 2A 2 0.8 1.5 2A 30 (3 250 |420 6 5/6 5E
40 500 2
) 20 10 5

BD537 TO-220( 80t 80 5 100 A 80 15 2A 2 0.8 15* 2A 30 (3 250 | 420 6 5/6 4E
40 500 2
15 10 5

BD538 T0-220 ( 8ot 80 5 100 A 80 15 2A 2 08 1.65% 2A 30 (3 . 250 [420 6 5/6 SE
40 500 2
15 10 5

BD633 TO-220 | 45 45 5 200uAT 45 25 1A 2 0.6 1.3* 1A 30 |3 250 (420 6 5/6 4F
40 25 2

BD634 TO-220 | 45 45 5 200pAT 45 25 1A 2 0.6 1.3* 1A 30 |3 250 |420 6 5/6 5F
- 40 25 2

BD635 TO-220 | 60 60 5 200uAT 60 25 1A 2 0.6 1.3* 1A 30 |3 250 |420 6 5/6 4F
40 25 2

BD636 TO-220 | 60 60 5 200 AT 60 | 25 1A 2 06 1.3* 1A 30 |3 250 [420 6 5/6 5F
40 25 2

BD637 TO-220 | 100 80 5 200xAT 100 | 25 1A 2 0.6 1.3* 1A 30 |3 250 {420 6 5/6 4F
40 25 2

BD638 TO-220 | 100 80 5 200 uAT 100 | 25 1A 2 0.6 1.3 1A 30 |3 250 |420 6 5/6 5F
40 25 2

TEST CONDITIONS: :

(1) I = 200 uA, Vcg = 5V, f = 1kHz. (2) Ig = 100mA, Vcc = 20V, Ig! = 1g2 = 5mA. (3) I¢ =200 pA, VGE = 2V, f = TkHz. (4) Ic = 100mA, Ve = 10V, Ig1 = 152 = 10mA. (5) I = 10mA, Ve = 3V,
1g7 = 1g2 = 1mA. (6) Ic = 100 1A, Vcg = 5V, f = 1kHz. (7) I¢ = TmA, Vg = 10V, f = 200kHz. (8) I = 1mA, Vgg = 5V, f = 1kHz. (9) Ic = 150mA, Vg = 6V, Ig1 = 1g2 = 15mA. (10) I = 200 pA,
VCE = 5V, f =1kHz. (11) Ic = 150mA, V¢ = 10V, Ig1 = 152 = 76mA. (12) I¢ = 300mA, Ve = 25V, 1g1 = 182 = 30mA. (13) Ic = 10 uA, Vg = 5V, f = WB. (14) I¢ = 500mA, Vg = 25V, 1g1 =50mA,
1g2 = 25mA. (15) Ic = 10mA, Vgg = 2V, Ig1 = 3mA, 1g2 = 1mA. (16) Ic = 100mA, Ig? = 40mA, 1g2 = 20mA.
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Pro Electron Series

2

VBE(SAT)

(78)

| Vces® - lces® HEE .
Type Case Vceo V(CVE)O V(EVB)O lcso @ Ve Nfe 'c & Vce ch\(/S)AT) & VBE(ON)® @ 'c ::po:) (N:;z) lc ((afs‘; (:;) Test Process
No. Style (V) Mi Mi (nA) {v) 1 kHz* (mA) (V) Max (V) (mA) Max Min M (mA) Max | Max Condition No.
Min n n Max Min Max Min = Max @ 2
~ BD675 TO-126 45 200 uA 45 750 15A 3 25 2.5* 1.6A 1 1.5A 24
BD675A TO-126 45 200 A 45 750 2A 3 2.8 ‘25*  2A 1 1.5A 2)
BD676 TO-126 45 200 uA 45 750 . 15A 3V 25 25* 1.5A 1 1.5A 3J
BD676A TO-126 45 200 A 45 750 2A 3V 2.8 2.6% 2A 1 1.5A 34
BD677 TO-126 60 200 uA 60 750 15A 3V 25 2.5* 1.5A 1 1.5A 2J
BD677A TO-126 60 200 uA 60 750 2A 3V 28 2.5* 2A 1 1.5A 2J
BD678 TO-126 60 200 LA 60 750 1.5A 3V 25 2.5* 1.5A 1 1.5A 3J
BD678A TO-126 60 200 uA 60 750 2A 3V 28 2.5* 2A 1 1.6A 3J
BD679 TO-126 80 200 A 80 750 156A 3V 25 2.5* 1.5A 1 1.5A 2J
BD679A TO-126 80 200 wA 80 750 2A 3v 2.8 2.5* 2A 1 1.5A 24
BD680 TO-126 80 200 uA 80 750 156A 3V 25 2.5% 1.5A 1 1.5A 3J
BD680A TO-126 80 200 uA 80 750 2A 3V’ 28 2.5% 2A 1 1.6A 3J
BD681 TO-126 100 200 A 100 | 750 . 1.5A 3V 25 2.5% 1.5A 1 1.5A 24
BD682 TO-126 100 200 uA 100 750 15A 3V 25 2.5* 1.5A 1 1.5A 3J
BD733 TO-220| 25 25 5 200 uAt 25 50 2A 1 06 1.1* 2A 1 1.5A R 4F
40 20 4 .
BD734 TO-220 25 25 5 200 uAt 25 50 2A 1 06 1.1~ 2A 1 1.5A 5E
. . 40 20 4
BD735 TO-220 35 35 5 200 At 35 40 2A 1 0.6 1.1* 2A 1 1.6A 4F
€ 40 20 4
BD736 TO-220| 35 35 5 200 uAT 35 40 2A . 1 0.6 1.1* 2A 1 1.5A 5E
40 20 4
BD737 TO-220| 45 45 5 200 uAt 45 40 2A 1 08 1.1* 2A 1 1.6A 4F
40 . 20 4
BD738 TO-220 | 45 45 5 200 At 45 40 2A 1 0.8 1.1 2A 1 1.5A 5E
40 20 4
BF167 TO-72 40 30 4 100t 30 26 4 10 0.84* 4 45
! (28)
BF180 TO-72 30 20 3 100 20 13 2 10 41
. (25) - 6 12 7
BF181 TO-72 30 20 3 100 20 13 2 10 41
(25) i 6 12 7
BF182 TO-72 25 20 3 100 20 10 2 10 41
(25) 6 12 7
BF194 T0O-92 Same as BF254, see page 3-27 for explanation 46

.
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Vces® Ices® HEg VBE(SAT)
Type Case | Vceo VR/EvO V(E\/B)0 lcao @ VcB he @ lc g VCE VC!(S\(/siAT) g VBE(ON)" o lc (CO:) (Mfgz) o lc |08 (:;) Test | Process
No. Style (V) Mi Mi (nA) v) 1 kHz* (mA)~ (V) Max (V) (mA) f\zax Min M (mA) M Max Condition No.
Min n " Max Min Max Min Max ax ax 2
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 belaw 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 1100 typ 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 10 065 074 1 1.0 |150 1 49
(71) 6 12 7
BF233-3 TO-92 30 30 4 100 10 60 100 1 10 065 0.74* 1 1.0 |150 1 49
(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 10 065 0.74* 1 1.0 150 1 49
(71) 6 12 7
BF240 T0-92 40 40 4 100 20 67 222 1 10 0.65 074 1 0.34 1 3.5 7 47
(78) 6 12 7
BF241 TO-92 40 40 4 100 20 36 126 1 10 065 0.74* 1 0.34 1 3.5 7 47
(78) - ‘6 . 12 7
BF254 TO-92 30 20 5 100 20 67 220 1 10 0.65 0.74* 1 0.34 1 3.5 7 46
(78) i 6 12 7
BF255 TO-92 30 20 5 100 20 35 125 1 10 065 0.74* 1 0.34 1 3.5 7 46
(78) 6 12 7
BF257 TO-39 160 160 5 50 100 .| 25 30 10 1.0 065 0.74* 30 0.34 1 3.5 7 48
6 12 7
BF258 TO-39 250 250 5 50 200 | 25 30 10 1.0 065 0.74% 30 0.34 1 3.5 7 48
6 12 7
TEST CONDITIONS: -

(1) Ig = 200 wA, VgE = BV, f = 1kHz. (2) Ig = 100mA, Vg = 20V, Ig1 = 152 = 5mA. (3) I = 200 1A, Vg = 2V, f = 1kHz. (4) I = 100mA, Ve = 10V, Ig1 = 152 = 10mA. (5) I = 10mA, Ve = 3V,
181 = 1g2.= 1mA. (6) I = 100 pA, VcE = 5V, f = 1kHz. (7) I = TmA, Vg = 10V, f = 200kHz. (8) I¢ = 1mA, VE = BV, f = 1kHz. (9) I¢ = 150mA, Ve = 6V, 1gT = 152 = 15mA. (10) I = 200 kA,
VGE =5V, f =1kHz. (11) Ig = 150mA, Vg = 10V, Ig1 = 1g2 = 75mA. (12) I = 300mA, Vg = 25V, g1 = 152 = 30mA. (13) I = 10 wA, Vg = 5V, f = WB. (14) I = 500mA, Ve = 25V, Igl =50mA,

182 = 25mA. (15) Ic = 10mA, Vg = 2V, Ig1 = 3mA, Ig2 = TmA. (16) I = 100mA, Ig1 = 40mA, 152 = 20mA.
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8C€

S Vces* lces* ' Hre VBE(SAT)
V, C f
Type Case | Vceo CEo | VEBO Iceso Ves he Ic Vce VCE(SAT) VBE(ON)* ic ob T Ic totf NF Test Process
v) (v) & v) & @ (pF) (MHz) @ (ns) | (dB) o
No. Style (V) . . (nA) (v) 1 kHz* (mA) ™ (V) (v) (mA) . (mA) Condition No.
. Min Min . Max " Max | Min  Max Max | Max -
Min Max Min Max Min Max
BF259 TO-39 300 300 5 50 250 | 25 30 10 10 0.65 0.74* 30 0.34 1 3.5 7 48
6 12 7
BF457 ~TO-126| 160 160 5 50 100 | 25~ 30 10 10 ° 065 074* 30 0.34 1 . 35 7 48
) 6 12 7
BF458 TO-126 | 250 250 5 50 200 | 25 3 . 10 1.0 0.65 0.74* 30 0.34 1 35 7 48
] 6 12 7
BF459 TO-126| 300 300 5 50 250 | 25 30 10 1.0 065 0.74* 30 0.34 1 35 7 48
. ! 6 12 7
BFX13 TO-18 20 15 5 50 15 10 100 2 0.2 0.78 1 6 150 10 10 8 66
. 50 250 10 0.35 0.25 0.7 09 10
18 1 2 15 1.5 . 100
BFX29 . TO-5 20 15 5 50 50 40 - 150 10 1 12 100 50 150 9 | 63
50 50 10 04 1.3 150
50 10 10 0.9 30
40 1 10
20 0.1 10
BFX30 TO-5 65 65 5 50 50 10 150 04 ) ) 12 290 4 63
20 50 04 0.9 30
50 200 10 04 1.3 150
40 1 0.4
BFX37 TO-18 60 60 6 20t 50 100 10 5 04 1.0 50 6 40 0.5 3 10 62
100 1 5 :
0.85 0.1 5 0.25 0.9 10
70 300 001 5
BFX65 TO-18 45 45 6 10* 40 100 10 5 0.25 09 10 6.5 3 10 62
100 1- 5 :
100 0.1 5
40 0.01 5
BFX84 TO-39 | 45 45 6 500 100 | 15 1A 10 0.15 1.2 10 12 |50 50 360 .9 14
) 20 500 10 0.35 1.3 - 150 E
30 150 10 1.0 15 500
20 10 10 1.6 2.0 1A
BFX85, TO-39 45 45 6 50 80 15 1A 10 - 0.15 1.2 10 12 |50 50 360 9 14
: - 30 : 500 . 10 0.35 13 150 '
70 150 10 1.0 15 500
50 10 10 16 2.0 1A
BFX86 TO-39 45 45 6 50 30 15 1A 10 0.15 1.2 10 12 |50 50 360 9 14
: 30 500 10 0.35 13 150
70 150 10 10 ) 15 500
50 10 10 16 20 1A




6Z°€

Vees*® Ices* Heg VBE(SAT)
Ty | Case | Vego | VERO | VERC | lcao ¢ Vea Me g I g Vee | VCESAT) veelon® o o | (|l e lc | ol || Tes | Proces
No. Style | (V) " " (Al © (V) 1kHz* ma)™ (vi \%} (ma) | ® ) (mA) Condition | No.
N Min Min . Max . Max Min  Max Max | Max
Min Max . Min Max Min Max
BFX87 705 45 50 6 |50 40 |25 500 10 0.4 1.3 150 | 12 | 100 50 |180 9 63
40 150 10 09 30
40 10 10
40 1 10
BFX88 TO-5 a5 40 6 |50 30 |25 00 10 0.4 1.3 150 | 12 | 100 50 |150 9 63
40 150 10 09 - 30
40 10 10
40 1 10
BFY72 TO5 50 28 5 20t 40 |15 560 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-i8 | 45 a5 6 |20t 30 | 140 1 5 0.35 1 6 12 0.05 4 13 07
- | 80 05 5
30 200 0.01 5 0.5 0.75* 0.1
BSX21 7018 | 45 80 6 |40uA 120 | 20 4 3 09 4 60 4 07
BSX45-6 T0-39 | 8ot 40 7 1ot 60 | 40 100 100 1 20 1A |20 |60 50 |650 11 14
10 500
BSX45-10 | 70-39 | sot 40 7 |10t 60 | 63 160 100 1 2.0 1A 20 |60 50 |650 11 14
10 500
BSX45-16 | TO-33 | sof 40 7 |0t 60 | 100 250 100 1 2.0 1A | 20 |60 50 |650 1 14
1.0 500
BSX46-6 T0-39 | 100t | 60 7 ot 60 | 40 100 100 1 2.0 1A 25 |60 50 |650 11 14
1.0 500
BSX46-10 | TO-33 | 1007 | 60 7 |10t 60 |63 160 100 1 20 1A | 25 |60 50 |650 11 14
1.0 500
BSX46-16 | TO-39 | 100t | &0 7 ot 60 | 100 250 100 1 2.0 1A | 25 |60 50  |650 11 14
10 500
BSX48 70-18 | 50 25 5 (120 50 |17 100 1 15 15 500 | 6 |250 30 |110 14 20
BSX88 TO-62 | 40 15 5 |25 20 |3 . 120 10 1 0.4 072 08 10 6 (300 10 |75 15 21
15 05 1

TEST CONDITIONS:

{1) Ig =200 pA, Vg = BV, f = 1kHz. (2) Ig = 100mA, Ve = 20V, Ig1 = 1g2 = BmA. (3) Ig = 200 1A, Vg = 2V, f = 1kHz. {4) Ig = 100mA, Ve = 10V, IgT =152 = 10mA. (5) I¢ = 10mA, Ve = 3V,
ig1 = 1g2 = 1mA. (6) Ig = 100 pA, VcE = 5V, f = 1kHz. (7) Ig = TmA, Vg = 10V, f = 200kHz. (8) I = 1mA, VcEg = 6V, T = 1kHz. (9) ¢ = 160mA, Vg = 6Y, tgl = 132 = 16mA. (10} I¢ = 200 uA,
VGE =5V, f =1kHz. (11) I¢ = 150mA, Ve = 10V, 1g1 = 1g2 = 75mA. (12) I¢ = 300mA, Ve = 25V, ig! = 1g2 = 30mA. (13) Ic = 10 uA, Vg = 5V, f = WB. (14) I = 50GmA, Vg = 25V, 1g! =50mA,
182 = 25mA. (15) Ic = 10mA, Vgg = 2V, Ig! = 3mA, 152 = 1mA. (16) I = 100mA, 11 = 40mA, 1g2 = 20mA.
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Pro Electron Series

Vces”®

Ices”

HFe

VBE(SAT)

Type Case Veso V(CVE)O V(E\ZO IcBo @ Ves hfe ic VcE VC?:/S)AT) & VBE(ON)* ® Ic ;:::) (Mf;z) @ Ic t(?‘;f) (’:BF) Test Process
No. Style V) Mi Min (nA) (V) 1 kHz* (mA)~ (V) | | Max (V) (mA) Max | Min  Mox (mA) Max | Max Condition No.
Min n . Max Min Max Min Max @ *
BSY38 TO-52 20 12 5 100 20 15 45 100 1 06 15 100 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 13. 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 20 500
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 0.35 067 0.87 10 6 200 10 50 16 21
30 1 0.35

TEST CONDITIONS:
(1) I = 200 uA, Vg = 5V, f = 1kHz. (2) Ig = 100mA, Ve = 20V, IgT = 152 = SmA. (3) Ic = 200 4A, Vo = 2V, f = TkHz. (4) Ig = 100mA, Ve = 10V, 11 = 152 = 10mA. (5) Ic = 10mA, Ve = 3V,
181 = 1g2 = 1mA. (6) I¢ = 100 uA; VcE = 5V, f = 1kHz. (7) Ig = 1mA, Vg = 10V, f = 200kHz. {8) I¢ = 1mA, Vg = 5V, f = 1kHz. (9) I = 150mA, Vo =6V, I1g1 = 152 = 15mA. (10) I¢ = 200 uA,
VGE =5V, f =1kHz. {11} Ig = 150mA, Ve = 10V, g1 =152 = 76mA. (12) I = 300mA, Vg = 25V, gl = 152 = 30mA. (13) Ic = 10 uA, Vg = BV, f = WB. (14) I = 500mA, Vee = 25V, Ig! =50mA,
1g2 = 25mA. (15) Ic = 10mA, Vgg = 2V, Ig1 = 3mA, Ig2 = TmA. (16) Ic = 100mA, Ig! = 40mA, 152 = 20mA.
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"JEIDA Series

474

% JEIDA SERIES
vces' tcest . HEE VBE(SAT) :
Type Case | VcBO V(c\;s'o V(EVB,O IcBo 5 VeB he o lc g VCE vcf\(,s;”' & VBEION)* o ¢ ((;',",-.", (,,;I,z, e 'c :‘,:S S;, Test Process
No. Style “.” Min Min {nA} V) 1 kHz* (mA) V) Max v {mA) Max Min  Max (mA} Max | Max Condition No.
Min Max Min Max Min  Max )
25A719 | TO92 30 25 5 100 20 | 40 500 10 ; 63
(74) 60 340 150 10 06 15 500 200 50
2SA738 | T0-126 | 25 25 5 20uA 25 | 20 15A 2 10 2A 77
35 320 500 2 15% 1.5A .
25C313 | TO-72 30 19 2 500 10 | 35 120 10 10 10 20 |2 600 10 ) 42
(25) . |
25C372 | TO-92 s | 30 4 500 18 | 200 400 2 °~ 12 0.4 10 35 | 80 1 04
(74) : '
25C380 | TO-92 35 30 4 500 18 | 40 240 2 12 13 10 |3z | 400 1 23
(74) .
25C385 | T0-92 30 15 3 500 15 | 20 8 3 15 | 600 8 : 43
(74)
25C387 | T0-92 30 15 3 500 15 | 20 8 3 0.6 12 10 15 | 650 8 43
(74)
25C388 | T092 25 25 3 25 10 | 20 200 125 125 02 15 15 2 300 125 a6
(74) ) .
25C394 | TO92 [ 30 4 500 18 | 40 240 2 12 35 | 100 1 ) 23
(74) 16 01 10
25C398 | T0-72 20 20 3 50 10 |20 200 -4 5 05 | 250 4 45 1 a4
-{25) .
25C399 | TO-72 20 20 . 3 50 10 | 20 200 4 5 05 | 250 4 5.0 1 a4
(25) )
25C454 | TO-92 30 30 5 500 18 | 100 320 2 12 05 1 35 25 2 27
(74) 032 2 :
25C458 | T0-92 30 30 5 | 500 18 | 100 500 2 12 0.5 1 35 10 2 27
(74) 0.75* 2
25C460 | TO92 30 30 5 500 18 | 335 200 2 12 11 ] 1 35 6.5 3 27
(74) 0.75* 2
25C461 | TO-92 30 30 5 500 18 [ 35 200 2 12 1.1 0.75% 2 35 27
(74) 1
25C463 | TO-72 35 35 4 100 0 | 30 150 2 10 0.2 10 |06 4 4 44
(25)
25C464 | TO-72 30 19 2 500 10 | 20* 1 6 10 20 20 | 600 10 a2
(25)
25C466 | TO-72 30 19 2 500 10 | 20 1 6 10 20 |20 | 600 10 , 42
| 28
25C495 | T0-126 | 70 50 5 1 uA 30 | 40 240 50 2 0.8 IKE 500 |10 | 50 10 14
25C535 | T0-92 30 20 4 500 10 | 35 200 1 6 12 | 450 1 55 5 22
(74)
25C536 | T0-92 40 30 5 1A 35 | 60 960 1 6 . 04
(74) .
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% JEIDA SERIES (Continued)
\"/ * i * H A\
Type Case V?_‘EBSO Vceo | Veso l‘(:;EBi) VcB h'f:: Ic Vce VCE(SATI VBBEE((SOAJ))* Ic Cob r Ic toff | NP Test Process
No. | Style wr | M W e @ W | ke © mar ® ) V&R @ may [P MHZ @) ) ) | B dition | No.
) Min Min Min Max Min  Max Max Min  Max Max Min  Max Max | Max
2sC562 | TO-72 40 30 4 1A 10 26 4 10 0.22 | 220 500 4 45
(28)
25C563 | TO-72 40 25 4 10 LA 40 38 7 10 032 | 360 820 5 47
] (28) )
25C644 TO-92 30 25 5 1uA 40 20 700 2 5 5 6 04
(74) . )
25C682 | TO-72 20 20 3 100 10 20 200 2 10 400 2 44
(25) .
25C683 | TO-72 20 20 3 100 10 20 200 2 10 0.6 400 2 4 4 44
(25) . .
25C684 | TO-92 30 19 2 40 10 10 1.0 20 2 900 10 42
(74) .
2SC717 | TO-92 30 19 2 500 10 40 1 6 1.0 20 2 600 10 43
(74)
2SC733 | TO-92 35 30 5 100 18 70 700 2 6 03’ 10 80 1 10 2 04
(74)
2SC735 TO-92 35 30 5 100 18 25 400 5 19
(74) . 70 400 100 1 0.25 100
25C761 | TO-72 30 20 3 25 2 10 450 950 2 41
(25)
28C762 | TO-72 30 20 3 22 2 10 450 770 2 a1
(25)
25C784 | TO92 40 30 4 500 18 25 140 1 6 0.9 6 5 42
(74)
25C785 | TO-92 40 30 | .4 500 18 25 140 1 6 0.9 42
(74) )
25C828 | TO92 30 25 5 1uA 10 65 700 2 5 04
(74) .
2sC829 | TO-92 30 -20 5 1uA 10 40 500 1 10 16 23
(74)
28C947 | TO-72 25 20 3 10 2 10 ' 0.3 400 1000 3 41
(25)
28C1047| TO-92 30 20 3 40 500 1 6 1.0 450 1 ; 42
(74)
28C1117 ) TO-72 .20 20 3 60 320 2 10 45 600 2 7 4 M
(25) -
TEST CONDITIONS:
(1) Vag = 1.4V, Vge = 12V, f = 200MHz. (2) Ig = 0.1mA, Vg = 6V, f = 1kHz. (3) Ig = 2mA, Vcg = 6V, f = IMHz. (4) Ic = 2mA, Vg = 10V, f = 200MHz. (5) Ic = 1mA, Vcg = 8V, f = 100MHz.
(6) Ic = 0.2mA, Vg = 5V, f = 0.1kHz. (7) I¢ = TmA, Vg = 10V, f = 5MHz.
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JEIDA Series

E JEIDA SERIES (Continued)

v

Vces” Ices”  Hre VBE(SAT)
Type Case Vero V(CVE)O V(EVB)O icBo Ves he @ Ic & VecE VCE(‘(/S)AT) & VBE(ON)* @ ic ((;‘::"; (M:rz) e Ic (tgg (':;) Test Process
No. S_tyle V) Min - i {nA) V) . 1kHz* (mA) (V) Max (v) (mA) Max Min  Max (mA) Max | Max Condition No.
Min n " Max Min  Max Min  Max ! a
25C1205 | TO-92 30 30 5 500 18 35 200 2 12 11 - 1 35 ’ ’ 27
(74) 0.76* 2 .
28C1215 { TO-92 30 20 3 100 10 25 2 10 . 0.72* 2 15 650 10 : 42
(74) A .
2SC1306 | TO-220 65 4 10 uA 40 30 150 500 10 0.6 - 1A 30 200° 150 35
2S8C1335*| TO-92 30 30 5 500 18 160 1200 2 12 05 10 35 6 2 04
(74) ) ) 075 2 :
25C1342 |TO-92 30 20 4 500 10 35 200 1 6 1.2 10 15 150 1 85 5 23
|74 } S ) .
25C1344 | TO-92 30 30 5 500 18 160 1200 2 12 0.5 0.76* 2 35 8 2 04
(74) - 10
25C1359 |TO-92 30 20 5 100 10 | 50 220 1 10 i 1.5 150 1 4 7 23
. (74) - - :
25C1678 | TO-220 65 4 | 10pA 30 15 500 5 1.0 500 45 100 100 35
10 15A 5
2SC1318* | T0O-92 60 50 5 100 20 40 500 10 0.6 15 500 200 50 62
. (74) : 60. 340 150 10 - | .
CsS9011 | TO-92 18 3 50 18 29 280 1 5 , . _ 27
- |(72) ) S - )
C€sS9012 | TO-92 25 -3 : 64 202 5 1 1.0 250 60
) (72) . ) -
Cs9013 | TO-92 25 3 64 . 202 5 1. 1.0 250 09
72 B . . o e
CS9014 | TO-92 18 3 50 18 60 1000 1 5 0.5 1 04
i (72) : -
Cs9015 | TO-92 18 3 50 18 60 1000 1 5 05 1 . ) 71
) (72) ] ) - - : :
Cs9016 | TO-92 20 .3 50 18 29 146 1 5 3 1 10 : 44
. (72) . - . -
Csg018 | TO-92 12 2 50 15 29 198 1 5 06 10 43
- |72) 1 .

TEST CONDITIONS: ) - )
{1) VAG = 1.4V, Ve = 12V, f = 200MHz. (2) I = 0.1mA, VCE = 6V, f = 1kHz. (3) Ig = 2mA, Vg = 6V, f = 1MHz. (4) Ig = 2mA, Vgg = 10V, = 200MHz. (8) Ig = TmA, Vg = 6V, f = 100MHz.
(6) Ic =0.2mA, Vg =5V, f = 0.1kHz. (7) I = 1mA, Vcg = 10V, f =" 5MHz. g
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NA/NB Transistor Series Selection Guide

National

Semiconductor

NA/NB TRANSISTOR SERIES SELECTION GUIDE

GENERAL DESCRIPTION

The NA series of transistors are complementary power series which provide minimum collector saturation voltages at low drive
conditions and feature matched HFE, guaranteed Vgg (on), Vge (sat), Ve (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 converters/inverters, ‘servo amplifiers, etc. The NB series of transistors are complementary general-purpose devices which
cover a wide range of applications from low-noise equalizer preamplifiers to 1.5 Amp class B drivers. This series provides low
leakage, low V¢ (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

e 0.1 to 25 Watts fully complementary
audio power amplifiers
Converters/Inverters

Power control circuits
Switching/linear regulators

High current switching circuits

Servo amplifiers

NB — APPLICATIONS

Low noise equalizer preamplifiers
Class A general purpose amplifiers
Class B drivers

Oscillators

Control/Switching circuits
Display/line drivers

Servo gmplifiers )

NA SERIES — — COMPLEMENTARY POWER TRANSISTORS

device types and ratings

PART # AVAILABLE VeE (max) I¢ (max)
NPN PNP PACKAGES VOLTS AMPS HFE DESCRIPTION
NAO1 NAO2 TO-92 20 0.8 Matched 0.8A I Y power tr
NA11 NA12 TO-92 20 1.0 Matched 1.0A | Y power tr:
NA21 NA22 T0-92, TO92 PLUS 20 1.5 Matched 1.5A complementary power transistors
NA31 NA32 TO-92 PLUS, TO-202 30 2.0 Matched 2.0A complementary poweli transistors
NA41 -NA42 TO-126, TO-220 30 25 Guaranteed min 2.5A compl y power t istors
NAS1 NAS2 TO-126, TO-220 45 3.6 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 i AVAILABLE VcE (max) | Ig (max) VcE (sat)
NPN PNP PACKAGES . VOLTS AMPS max | lc/lb (mA) '‘DESCRIPTION

NBO11 NBO21 | TO-92 . 35 0.03 0.3 10/0.5 30mA general purpose transistors

NBO12 .NB022 | TO-92 50 0.03 0.3 10/0.5 30mA general purpose transistors

NBO13 NB023 | TO-92 35 0.03 0.3 10/0.5 30mA low noise transistors

NBO14 NB024 | TO-92 . 50 0.03 0.3 10/0.5 ~ 30mA low noise transistors

NB111 NB121 | TO-92 35 0.1 03 40/0.8 100mA general purpose transistors

NB112 NB122 | TO-92 50 0.1 03 40/0.8 - 100mA general purpose transistors
.NB113 NB123 | TO-92 - 65 0.1 0.3 40/0.8 100mA general purpose transistors

NB211 NB221 | TO-92, TO-92 PLUS » 35 0.5 0.4 100/2 500mA medium current drivers

NB212 NB222 | TO-92, TO-92 PLUS 50 0.5 0.4 100/2 500mA medium current drivers

NB213 NB223 | TO-92, TO-92 PLUS 65 0.5 0.4 100/2 500mA medium current drivers

NB311 NB321 | TO-92, TO-92 PLUS, T0-202. 35 1.5 0.5 300/10 1.5A complementary power drivers

NB312 NB322 | TO-92, TO-92 PLUS, TO-202 50 1.5 0.5 300/10 1.5A complementary power drivers

NB313 NB323 | TO-92, TO-92 PLUS, TO-202 65 15 0.5 300/10 1.5A cqmplementary power drivers
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COMPLEMENTARY AUDIO AMPLIFIER CROSS REFERENCE CHARTS

AUDIO OUTPUT POWER — — Battery operated “OTL" amplifiers

' {1) OUTPUT POWER @ 10% THD RECOMMENDED " RECOMMENDED

OFPERATING CONDITIONS minimum typical OUTPUT DEVICES DRIVER DEVICES

6 Volts/82 single-bootstrapping 380 mwW NAO1 / NAG2 NB111 /NB121
6 Volts/8$L single-bootstrapping 380 mw 480 mW NA11/NA12 NB111 /NB121
6 Volts/482 single-bootstrapping 680 mwW 850 mW NA21 /NA22 NB111/NB121
6 Volts /4 2 double-bootstrapping 920 mW 1.0W NA21 / NA22 . NB111/NB121
9 Voits/82 single-bootstrapping 800 mW 1.0W NA21 / NA22 NB111 /NB121
9 Volts/4 £ single-bootstrapping 14W 1.8wW NA21 / NA22 NB111 /NBi121
9 Volts 42 double-bootstrapping 19w 22W NA21 / NA22 NB111/NB121
14 Volts /BS2 single-bootstrapping 220w 23w NA21 /NA22 MB111/NB121
14 Volts/4 82 single-bootstrapping 3.8W 4.2W NA31/NA32 NB211 / NB221

AUD!O OUTPUT POWER — — AC operated “OTL" amplifiers

OUTPUT POWER (min) LOAD (2) REQUIRED SUPPLY RECOMMENDED RECOMMENDED

@ 10% THD IMPEDENCE VOLTAGE (min) OUTPUT DEVICES DRIVER DEVICES

3 Watts 8Q2 15 NA31/NA32 NB211 / NB221

4 Watts 2191 17 NA31/NA32 NB211 / NB221

6 Watts :194 20 NA41 / NA42 NB211 / NB221

8 Watts 80 23 NA51 / NAB2 NB212 /NB222
12 Watts 82 27 NA51 / NAB2 NB312/NB322
15 Watts 8Qd 32 NA71/NA72 NB312/NB322
18 Watts 82 35 NA71/NA72 NB313 / NB323
24 Watts 1] 40 NA71/NA72 NB313 / NB323
3 Watts 40 1 NA31/NA32 NB211 / NB221

4 Watts 40 13 NA31 /NA32 NB211 / NB221

6 Watts 4Q 16 NA41 / NA42 NB211 / NB221

8 Watts 40 18 NA51 / NAS2 NB211 / NB221
12 Watts 3Q 20 NAS1 / NA52 NB311 /NB321
15 Watts aQ 23 NA61 / NAG2 NB312 / NB322
18 Watts 40 2% NAB1/ NAG2 NB312 / NB322
24 Watts 40 30 NAB1 / NA62 NB3i12/NB322

NOTES : (1) Minimum Quiput Power levels shown are obtained by considering transistor parameter variations only, and do not include
external component value tolerances. .
. (2) Voltage drops across emitter ballest resistors of the cutput devices are not included as part of the minimum required supply
voltages; voltages specified are dc and under full load condition.

PACKAGE OUTLINES

T0-92 To-92 PLUS™™ T0-202 TO-126 T0-220
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NAO1(NPN), NAO2(PNP)

National
Semiconductor

NAO1(NPN)
NAO2(PNP)

features

m 20 Volt/800 mA Amp rating
m Low Vg (sat) and Vg (sat) characteristics at
Ic =500 mA, Ig =50 mA
® Guaranteed Vgg {(on) characteristics at low
current for stable biasing
= Matched HFE groupings for complementary applications'
u “Epoxy B" packaging concept for excellent reliability

800mA complementary power transistors

II[ package and lead coding

NAOX XX

HFE GROUPING
refer to

applications PACKAGE CODE LEAD
TO-92 1123
m 0.2 to 1 Watt audio power amplifiers
® Medium power switching circuits E E B | C
m Converter/Inverter circuits F E ¢ 8
H . Cc B8 E
® Circuits for toys
maximum ratings
PARAMETER SYMBOL RATING UNIT
Collector-Emitter Voltage Vceo 20 Voe
Collector-Base Voltage Ves 25 Vpe
Emitter-Base Voltage 4VE B 5.0 Vpc
Collector Current (continuous) Ic (max) 800 mA
Power Dissipation (Ta = 25°C) . Pp
TO-92 0.6 w
Power Dissipation (T¢ = 25°C) Pp
TO-92 1.0 w
Thermal Resistance
T0-92 05 208 ‘cw
04c 125 ‘cw
Temperature, Junction and Storage Tj, Tstg —55 to + 150 °c
: E] ordering information
“1' for NPN
POLARITY 9% tor PNP
PACKAGE/LEAD CODE
‘ refer to [I]
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@ electrical characteristics Tc=25°C
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
RVceo Collector-Emitter Ic=1mA 20 \
Sustaining Voltage .
BVceo Collector-Base Ic = 100uA 25 \
Breakdown Voltage
BVEBO Emitter-Base lg = 10nA 5 \%
Breakdown Voltage
IcEo Collector-Emitter Vce = 15V 100 HA
Leakage Current
Icso Collector-Base Vcg = 20V 1 HA
Leakage Current
Vgg (on) Base-Emitter Voltage lc=10mA, Vgg =3V 630 680 730 mV
Vg (sat) Base-Emitter Ic =400 mA, Ig = 10 mA 0.9 1.0 \
Saturation Voltage
Ve (sat) Collector-Emitter Ilc =400 mA, Ig = 10 mA 0.3 0.5 Vv
Saturation Voltage
Cob Collector Output Capacitance Veg =10V, f=1MHz
NPN types 4.5 pF
PNP types 7.0 , pF
ft Current Gain Bandwidth lc =100 mA, Vcg = 3V 50 200 MHz
Product
@ HFE groupings
GROUPING PARAMETER CONDITIONS MIN TYP MAX RATIO
G DC Current Gain lc =100 mA, Vcg = 3V 68 85 110 1:1.6
H DC Current Gain Ic =100 mA, Vcg = 3V 100 127 160 1:1.6
1 DC Current Gain Ic =100 mA, V¢g = 3V 140 180 240 1:1.6
J DC Current Gain Ic =100 mA, Vcg = 3V 200 260 350 1:1.6
X DC Current Gain lc =100 mA, Vcg = 3V 30 58 X 110 1:3.5
Y DC Current Gain Ic =100 mA, Vcg = 3V 100 190 350 1:3.5

dimensions
TO-92
J— """ L
.185: “, ]
.175: AR :
] 0155 ||
.0145
.594
typ
1
.018 typ
090:— ‘
typ
| a5
t - .135
oy
gss | 1L 032

max power dissipation

=
|

|

= 1.2

o

: l ||

S0

[ T = CASE TEMPERATURE

" 1T 1T 1

= T = AMBIENT TEMPERATURE
3 0.6

] <

o

= 04 “

S \\

E 0.2 \

=

2 0

§ 25 50 75 100 125 150 175 200
< TEMPERATURE (T) - - °¢
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NAO1(NPN), NAO2(PNP)

typical performance characteristics

3 N
SOA " Cob
< dc safe operating area (A) 3 ilector to base capacitance (B)
| e
| Tg=25°C w30 EMITTER-OPEN
° 2 20 S o
=1 800 mA = I
= Fx) [—
= os £ 10 — -
o h < [ ——— —
3 0.2 : W\
o« w5
S oa =S s
D oos e
-
2 g °?
o 0.02 e
0.01 § 1 -
01 02 o5 1 2 5 10 20 30 2 01 02 05 1 2 3 85 7 10
(]
COLLECTOR TO EMITTER VOLTAGE (Vgg) - -V COLLECTOR TO BASE VOLTAGE (Vgg) — -V
Hre1/Hre2 | Hre1/Hre2
current gain linearity ratio () current gain linearity ratio (D)
= Vee=1v o VGE =10V
= =
= 2 = 2
w w
& = _ ‘ ey
2 1 pNP =~ a 1 PNP N,
5 os NPN 2 S os Np
< 3 R
Z oa Z o3
1] o
Z 02 Z 0.2
0.1 0.1
001 002 005 01 0.2 0.5 0.8 1 2 ’ 0.01 0.02 005 01 02 0.5 081 2
COLLECTOR CURRENT (ig) ~- A _ COLLECTOR CURRENT (ig) ——A
- .
' Vce(sat) -~ Vee(sat)
E collector to emitter saturation voltage (E) ’, base fo emitter saturation voltage ({F)
£ —
= TEST TIME = 300uS E TEST TIME = 300uS
Iz 2 .
= 3
: 2
=) < 2
> o5 < [ad
« o
w ‘{‘\ >
E ©°? K‘?{ = : aﬂ.;‘“dp—
E oa HFE = 10- ~ = ]
2 o0s | E "
S 002 F- e o
e o
2 oo1 [ 1 % 0.3
= 001 o002 005 041 02 05081 2 = 001 002 005 01 02 05 081 2
Q
i COLLECTOR CURRENT (ig) ——A COLLECTOR CURRENT (ig) — —-A
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@ typical applications

INPUT

Q1 NB111EH/J Q3 NADIEG/
Q2 NRODIE Q4 NADIEG/S

Figure A. 380mW 6V/852 OTL Amplifier

«

Ve =9v
-0

12082 892
TRANSFORMER

¥

03 NAOIEG/

INPUT

>
T Z 20

4

Q1 NB111EH/ Q2 NADIEGA

Figure C. 1.2W Audio Amplifier

Q1 NB111EH/ Q3 NADI1EGH
Q2 NROO1E Q4 NAOIEGH

Figure B. 650mW 12V/25Q OTL Amplifier

TOROID
vee TRANSFORMER
T 1] 0c oUTPUT
gg =z I —O
+
L il -
= %II
J Q2
Q1 NAOIEX Q2 NB111EY

Figure D. Typical Converter Circuit

* TOKO #CAN- 40KHz
TRANSDUCER

1A478.YEZ
_L 3607

20000 ——
e

401

i
£
:

IIE }
" 50T
11 25Vpp E

SWING

2=\

10k 3

|

— 0001

0005

470K

108

[0}]

b Oovge=1v

" 01 NBO2IEY
Q2 NBO21EY

Figure E. Touch-on/T_ ouch-off Electronic Switch

03 NBO21EY
04 NAOIEX

+
Tlﬂﬂuf

L

Q1 NAQIEX

Figure F. 40KHz Ultrasonic Transmitter
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NA11(NPN), NA12(PNP)

National
Semiconductor

NA11 (NPN)
NA12(PNP)

features

® 20 Volt/1 Amp rating

B Low Ve (sat) and Vgg (sat) characteristics at
Ic = 400 mA, Ig = 10 mA

B Guaranteed Vgg (on) characteristics at low
current for stable biasing

® Matched HFE groupings for complementary applications
8 “Epoxy B’ packaging concept for excellent reliability

1 Amp complementary power transistors

T0-92

ﬁ__’ package and lead coding

applications PACKAGE CODE LEAD
. o T0-82 11213
® 0.2 to 1 Watt audio power amplifiers
& Medium power switching circuits E E B c
= Converter/Inverter circuits F E c B
H c B E
® Circuits for toys
@ maximum ratings
PARAMETER SYMBOL RATING UNIT
Collector-Emitter Voltage Vceo 20 Vpe
Collector-Base Voltage Vee 25 Vpe
Emitter-Base Voltage VEes .50 Vpe
Collector Current {continuous) Ic (max) 1.0 A
Power Dissipation (T = 25°C) Pp
T0-92 0.6 w
Power Dissipation (T¢ = 25°C) Pp
TO-92 10 w
Thermal Resistance )
T0-92 0ya 208 ‘cw
05c 125 ‘cw
Temperature, Junction and Storage Tj, Tstg —b5to + 150 - °c
[3] ordering information
| POLARITY .. for NPN
2" for PNP
r PACKAGE/LEAD CODE
NA1XXX refertol__]_]
1 HFE GROUPING
refer to @
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@ electrical characteristics T¢=25C

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
BVcEeo Collector-Emitter lc =1mA 20 \
Sustaining Voltage
BVgeo Collector-Base lc = 100uA 25 Vv
Breakdown Voltage
BVEgo Emitter-Base lg = 10uA 5 \
Breakdown Voltage
Iceo Collector-Emitter Vce = 16V 100 uA
Leakage Current
lceo Collector-Base Vcg = 20V 1 uA
Leakage Current
Vgg (on) Base-Emitter Voltage lc=10mA, Vgg = 3V 630 680 730 mV
Vge (sat) Base-Emitter Ic =600 mA, Ig = 50 mA 0.95 1.5 \
Saturation Voltage
Vce (sat) Collector-Emitter lc =500 mA, Ig = 50 mA 0.2 0.5 Y
Saturation Voltage
Cob Collector Output Capacitance Vcp = 10V, f=1MHz
NPN types 4.5 pF
PNP types 7.0 pF
ft Current Gain Bandwidth Ilc =100 mA, Vg = 3V 50 200 MHz
Product
@ HFE groupings
GROUPING PARAMETER CONDITIONS MIN TYP MAX RATIO
G DC Current Gain Ic =100mA, Vcg =3V 68 85 110 1:1.6
H DC Current Gain lc =100 mA, Vgg = 3V 100 127 160 1:1.6
I DC Current Gain Ic=100mA, Vcg = 3V 140 180 240 1:1.6
J DC Current Gain lc =100 mA, Vg =3V 200 260 350 1:1.6
X DC Current Gain lc =100 mA, Vgg = 3V 30 58 110 1:3.5
Y DC Current Gain lc =100 mA, Vg = 3V 100 190° 350 1:3.6
physical dimensions max power dissipation
TO-92 =
R |
d . ) |
REH AR DD ¥ 12
T : HEE
810 - a
152~ = ‘/Tf CASEITEMP‘ERA‘TU E
z )
2L S 11
1 g T=AMBIENT TEMPERATURE
= 06
| .018 typ 8
L | 2 04 \\
g ; g N
b S o2 ™
(W . o N
T F =
055 || 1 'Sgg § 0
045 T - = 25 50 75 100 125 150 175 200
£ TEMPERATURE (T) — - °C
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NA11(NPN), NA12(PNP)

typical performance

COLLECTOR CURRENT (Ig) — — A

NORMALIZED HFE RATIO

COLLECTOR TO EMITTER VOLTAGE (Vgg) — -V

SOA

characteristics

dc safe operating area (A)
Tg=25°C
2
) 1Amp
0.5
0.2
0.1
0.05
0.02
0.01
01 02 0.5 12 5 10 20 30
COLLECTOR TO EMITTER VOLTAGE (Vgg) — - V
HFe1/HFe2
current gain linearity ratio (c)
Veg=1Vv
2 I l
1 |——PNP Ney
NPN R N
0.5
0.3
0.2
0.1
001 002 005 01 02 0.5 081 2
COLLECTOR CURRENT (Ig) ——A
Vce(sat)
collector to emitter saturation voltage (E)
TEST TIME = 30018
2
9B
0.5 - <D” I
DI
0.2 ’,l / 74
0.1 WEE =50~ “‘»{
0.05 ==
=10
0.02 wee="
0.01 J | |
0.01 0.02 005 0.1 0.2 05 0.8 1 2

COLLECTOR CURRENT (Ig) —-A

\

COLLECTOR TO BASE CAPACITANCE (Cob) — — pF

NORMALIZED HFE RATIO

BASE TO EMITTER VOLTAGE (Vgg) - -V

Cob

collector to base capacitance

(B)

30 EMITTER-OPEN
20 P ——
-l
10 \%‘
Pr— S ——

5 W\\

3

2

1 .

0.1 0.2 0.5 1 2 3 5 7 10

COLLECTOR TO BASE VOLTAGE (Vgg) — -V

Hre1/HrFe2

current gain linearity ratio (D)
VCE =10V
2
1 PNP Ney
NPN A
0.5 e
0.3
0.2
0.1
001 002 005 01 02 0.5 081 2
COLLECTOR CURRENT (Ig) —— A
Vee(sat)
base to emitter saturation voltage (F)
TEST TIME = 300uS
3
2
1 nEE=10 —1
.
et -
——— [ nFE=50
0.5
0.3 .
0.01  0.02 005 0.1 02 0.5 081 2

COLLECTOR CURRENT (Ig) — - A




@ typical applications

vee < 6V
PY

vee - 12v
O

K 180 Vv

INPUT

GRS

(dNd)ZLVYN ‘(NdN)LLVN

SuF
=
Q1 NBI111EHN Q3 NAT1EG/ Q1 NB111EHN Q3 NAV1EGH
Q2 NROOIE 04 NA12EG/) Q2 NROOIE Q04 NA12EG/S

Figure A. 380mW 6V/852 OTL Amplifier Figure B. 650mW 12V/25%2 OTL Amplifier

TOROIC
Vep=9v
ol

" vee TRANSFORMER
L DA 1200280 £ 1_ ] oc ouTPUT
I = TRANSFORMER ;; Z I —O
= Q2 * +
1 L I
005 I i -
T f 1 812 =
- Ql ” =
INPUT p—- Q3 _[ T
O‘—l [o}] g Q2
[ T EE 220 =
- T

Q1 NB111EH/M Q2 NA11EG/J Q3 NATIEGH Q1 NATIEX Q2 NBHIEY'

Figure C. 1.2W Audio Amplifier

Figure D. Typical Converter Circuit

* TOKO //CAN- 40KH:
1A478.YE2 TRANSOUCER
—[_ 3607 ”& t
1S st
> 25Vpp | L.
TOUCH 20007 == 0 SWING E‘
OFF g ,.g 07 |
ToUCH 3
ue 0k E 0005 470¢ ¢———OVep -1V
[ [0} B Y
=000 o 00uF
'1' 100
pe -
Q1 NBO21EY Q3 NBO21EY

02 NBO21EY Q4 NATIEX a1 NAHEX

Figure E. Touch-on/Touch-off Electronic Switch Figure F. 40KHz Ultrasonic Transmitter




NA21(NPN), NA22(PNP)

NA21 (NPN)
NA22(PNP)

National

Semiconductor

features

20 Volit/1.5 Amp rating

1.2 Watts practical power dissipation (TO-92 PLUS TM)
Low Vg (sat) and Vgg (sat) characteristics at

Ic =700 mA, Ig = 14 mA

Guaranteed Vg g (on) characteristics at small

current for stable biasing

Matched HFE groupings for complementary applications
““Epoxy B’’ packaging concept for excellent reliability

1.5 Amp complementary power transistors

D:] package and lead coding

TO-92 PLUS T™

applications LEAD
= (.5 — 2 Watt audio power amplifiers 092 | PLUS 1 2 3
= Medium power switching circuits
w Converter/Inverter circuits E X E 8 ¢
- F Y E C B
= Toy circuits z B c E
/ H c B E
maximum ratings
PARAMETER SYMBOL RATING ' UNIT
Collector-Emitter Voltage Vce 20 Vpe
Collector-Base Voltage . Ves 25 Vpce
Emitter-Base Voltage Ves 5.0 Vpe
Collector Current (continuous) Ic (max) 1.5 A
Power Dissipation (Ta = 25°C) Ppo
TO-92 0.6 w
TO-92 PLUS 0.75 w
Power Dissipation (T¢ = 25°C) Pp
TO-92 ) 1.0 w
TO-92 PLUS 25 w
Thermal Resistance
TO-92 04al0sc 208/125 °c/w
TO-92 PLUS 04a /8¢ . 167/50 ©ccw
Temperature, Junction and Storage Tj, Tstg —55to + 150 °c

@ ordering information

*1°* for NPN

f
NA2XXX

POLARITY 30 tor pNp

PACKAGE/LEAD CODE

refer to m

HFE GROUPING

refer to [E




EL] electrical characteristics T1¢=25°C

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
BVceo Collector-Emitter lc=1mA 20 Y
Sustaining Voltage
BVceo Collector-Base Ic = 100uA 25 Y
Breakdown Voltage
BVego Emitter-Base lg =10 uA 5 \%
Breakdown Voltage
Iceo Collector-Emitter Vce =15V 100 MA
Leakage Current
Iceo Collector-Base Vcg =20V 1 nA
Leakage Current
Vge (on) Base-Emitter Voltage lc =10 mA, Vgg =3V 630 680 730 mV
VBE (sat) Base-Emitter lc =700 mA, Ig = 14 mA 0.9 1.0 Y
Saturation Voltage
Ve (sat) Collector-Emitter Ic =700 mA, Ig =14 mA
Saturation Voltage
NPN types 0.35 0.5 \%)
PNP types 0.65 1 Vv
Cob Collector Output Capacitance Vcg =10V, f=1MHz
NPN types 0.45 pF
PNP types 0.7 pF
ft Current Gain Bandwidth lc =100 mA, Vcg =3V 50 200 MHz
Product
@ HFE groupings
GROUPING PARAMETER CONDITIONS MIN TYP MAX RATIO
G DC Current Gain lc =100 mA, Vgg =3V 68 85 110 1:1.6
H DC Current Gain Ic =100 mA, Vgg =3V 100 127 160 1:1.6
| DC Current Gain lc =100 mA, Vgg = 3V 140 180 240 1:1.6
J DC Current Gain Ic =100 mA, Vgg =3V 200 260 350 1:1.6
X DC Current Gain Ic =100 mA, Vgg =3V 30 58 110 1:3.5
Y DC Current Gain lc =100 mA, Vcg =3V 100 190 350 1:3.5

TO-9:

physical dimensions

2

TO-92PLUS

heatsink information

% older
s
- tab here
' . 04
0.030 A
STEEL SHEET
0.1 7§

B TO-92 PLUS package with heat-
sink shown on right permits 1.6
Watts power dissipation and
combined Thermal Resistance
054 = 78°C/W. If used without
heatsink and PCB land area at
collector lead > 1 sq. inch,
Pp = 1.2W.
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NA21(NPN), NA22(PNP)

typical performance characteristics
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@ typical applications

£
N
2
B
Veceov x vee =8V z
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Figure A. 700mW 6V/4Q2 OTL Amplifier Figure B. 950mW 6V/42 OTL Amplifier
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Figure E. Typical Convertor Circuit Figure F. 2W Audio Amplifier




NA31(NPN), NA32(PNP)

National
Semiconductor

NA31 (NPN)
NA32 (PNP)

features

30 Volt/2 Amp rating

1.2 Watts practical power dissipation (TO-92 PLU
1.75 Watts free air power dissipation (T0-202)
Low Vg (sat) and Vg (sat) characteristics at
Ic=1.2A,Ig =30mA

Matched HFE groupings for complementary appli

2 Amp complementary power transistors

[I]’packagés and lead coding

sTM)

cations

B “Epoxy B’ packaging concept for excellent reliability

T0-92 PLUS T™ © . T0O-202

. . °2 123
applications
8 4-Watt audio power amplifiers
= Medium power switching circuits PACKAGE CODE . LEAD
® Converter/Inverter circuits To92PLUS | TO202 | 1123
® TV receivers i(, t Z ?; g
A L 'z M B|{cC|E
(2) maximum ratings
PARAMETER SYMBOL RATING' UNIT
Collector-Emitter Voltage Vceo 30 Vpé
Collector-Base Voltage Ves 35 Vpc
Emitter-Base Voltage Ves 5.0 Vpe
Collector Current {continuous) ¢ (max) 2.0 A
Power Dissipation (T = 25°C) Pp
TO-92 PLUS 0.76 w
TO-202 1.75 W
Power Dissipation (Tc = 25°C) Po
TO-92 PLUS 25 w
TO-202 10 w
Thermal Resistance
T0-92 PLUS 05a704c 167/50 oc/w
TO-202 85a/05c 72/12.5 oc/w
Temperature, Junction and Storage Tj, Tstg —55to + 150 °c
(3] ordering. information
“1% for NPN

POLARITY i tor NP

PACKAGE/LEAD CODE

refer to E]

HFE GROUPING

refer to @
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P
(4] electrical characteristics Tc=25°C B
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT ey
—~
BVceo Collector-Emitter Ilc=1mA 30 Vv %
Sustaining Voltage z
BVeceo Collector-Base Ic = 100 uA 35 \" ~
: Breakdown Voltage -
BVego Emitter-Base Ig = 10 pA 5 v | 2
Breakdown Voltage i >
Iceo Collector-Emitter Vce = 26V 100 uA S
Leakage Current »
IcBo Collector-Base Veg = 30V 1 uA v
Leakage Current 2
VBE (on) Base-Emitter Voltage Ic = 15 mA, Vg =5V 600 650 700 mv | O
VBE(sat) Base-Emitter lc=12A,1g=30mA 0.95 1.2 \'
Saturation Voltage '
VcE(sat) Collector-Emitter Ic=1.2A, Ig =30mA 0.5 1 \"
Saturation Voltage
VBE(sat) Base-Emitter lc=1.2A,Ig = 120mA 1.0 1.4 Vv
Saturation Voltage
VcE(sat) Collector-Emitter Ic=1.2A,1g =120 mA 0.25 0.5 "
Saturation Voltage
Cob - Collector Output Capcitance Ve =10V, f=1 MHz
NPN types 10 pF
PNP types 17 pF
fy Current Gain Bandwidth Ic =300 mA, Vcg =5V 20 MHz
Product .
[__53] HFE groupings
GROUPING PARAMETER CONDITIONS MIN TYP MAX RATIO
G DC Current Gain lc =300 mA, Vcg =5V 68 85 110 1:1.6
H DC Current Gain lc =300 mA, Vgg =5V 100 - 127 160 1:1.6
] DC Current Gain Ilc =300 mA, Vgg =5V 140 180 240 1:1.6
J DC Current Gain Ic =300 mA, Vgg =5V 200 260 350 1:1.6
X DC Current Gain Ic =300 mA, Vgg =5V 30 58 110 1:35
Y DC Current Gain Ic =300 mA, Vgg =5V 100 190 350 1:3.5
E
(6] physical dimensions heatsink information
TO-202
® T0O-92 PLUS package I~
T0-92PLUS 18 o "‘% i e e with heatsink shown on l 29
" 020071 A ~ right -permits 1.6 Watts 03 solder
I -:-hT . power dissipation and 15 hore
. f s combined Thermgl Re-
1 o sistance 834 = 78°C/W. T
. _“ | If used without heat- 04
e T sink and PCB land area 0.030 RN
bl S un at collector lead >15a.  sTeeL sHeeT
T = | inch, Pp = 1.2W. . 0.126
L :
= 1 ~,
e un "5
l Piht“ tab \‘
| nto gap
'l:.;::’ "L’J[' 10028 TV - L‘“g l « gf:
O gy | ! . —_—
h g ® TO-202 package with —
~- 87— heatsink shown on right —o'ti \ Ofss
7 permits 3 Watts Pp and g
Qo 0a =42°C/W. 0.040 \l 24 t
{ ALUMINIUM 7 I
SHEET Ja




NA31(NPN), NA32(PNP)

typical performance characteristics
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typical applications
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Figure A. 4 Watt/ 8 Ohm OTL Amplifier
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NA41(NPN), NA42(PNP)

National

Semiconductor
NA41(NPN) 25A complementary power transistors’
NA42 (pNp) <7 SR COmP Y | |
features [1] packages and lead coding

m 30 Volt/2.5 Amp rating . TO-126 T0O-220
Available in TO-126 and TO-220 packages L
® | ow V¢ (sat) and Vgg (sat) characteristics at

Ic=1.6A,lg =40mA
® Matched HFE groupings for complementary

® “Epoxy B" packaging concept for excellent reliability

applications

E
® 4 to 7 Watt, 4 or 8 Ohm audio power amplifiers
® High current switching circuits PACKAGE CODE
gh current s g R
™ Converter/Inverter circuits TO 126 TO 220
® TV receivers k ) i U w
@ maximum ratings
PARAMETER SYMBOL RATING UNIT
Collector-Emitter Voltage Vce ) 30 Vpc
Collector-Base Voltage Vece 35 Vpc
Emitter-Base Voltage Veg 4 Vpe
Collector Current (continuous) "l (max) 25 A
Power Dissipation (T = 25°C) Pp
TO-126 1.7 w
TO-220 1.8 w
Power Dissipation (T¢ = 256°C) " Pp
TO-126 25 w
TO-220 : 25 ‘ w
Thermal Resistance
TO-126 03A/05c 73.5/5 °c/w
TO-220 0,a/0,c 69.4/5 ‘cw
Temperature, Junction and Storage ' Tj, Tstg —55to + 150 ' °c

@ ordering information

“1” for NPN
POLARITY “:3 for PNP

: PACKAGE/LEAD CODE
1 refer to

NA4XX)‘[(

HFE GROUPING

refer to @




E electrical characteristics T¢=25°C

(dNd)ZPVYN ‘(NdN)LPYN

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
BVcer Collector-Emitter Ic=10mA, R=1K 30 \
Sustaining Voltage
BVceo Collector-Base Ic = 100pA | 35 \Y)
Breakdown Voltage :
BVeso Emitter-Base Ig = 100uA 4 \
Bireakdown Voltage
Icer Collector-Emitter Vcg =20V, R =1K 500 HA
L.eakage Current
Iceo Collector-Base Ve = 25V 200 nA
l.eakage Current
Vgg (on) Blase-Emitter Voltage Ilc =10 mA, V¢cg = 10V 510 590 670 mV
Vge (sat) Blase-Emitter lc=1.6A,1g =40 mA 1.2 \Y
Saturation Voltage
VgEg (sat) Base-Emitter Ic =1.6A, Ig = 160 mA 1.4 Y
Saturation Voltage
Vce (sat) Collector-Emitter Ic = 1.6A, Ig, =40 mA 1.2 \
Saturation Voltage )
Vce (sat) Collector-Emitter Ic = 1.6A, Ig = 160 mA 0.6 \2
Siaturation Voltage
Cob Collector Output Capacitance Vg =10V, f=1MHz
NPN types 35 pF
PNP types 65 pF
@ HFE groupings
GROUPING PARAMETER CONDITIONS MIN TYP MAX RATIO
G DC Current Gain Ic =300 mA, Vgg =10V 68 85 110 1:1.6
H DC Current Gain Ic =300 mA, Vcg = 10V 100 127 160 1:1.6
I DC Current Gain Ic =300 mA, Vgg = 10V 140 180 240 1:1.6
X DC Current Gain Ic =300 mA, Vgg = 10V 30 58 110 1:35
Y DC Current Gain Ic =300 mA, Vgg = 10V 100 190 350 1:3.5

@ physical dimensions

TO-126

a1
01

E’ heatsink information

TO-220

100 011
0295
sz" L R e ki L el T
=008
| @ b-0025 RAD 0
T { 0210
0560
062 f]
l l 2pLACES
123
P
ooz &
o3 f 0012
alle0020 R 0025
0031, T 002 gge5 0025
0097 ¢ i““ 0.045 0020 0080
-1 0,060 0035 o115
7 gm0
s | 1

The TO-126 and TO-220 packages used
with heatsink shown below permits about
8.7 Watts Power Dissipation and fca =
9.4°C/W.

0.05 inch aluminium sheet

Mount transistor

heatsink

and apply ther-

nductive

compound bet-

1=
=
1
>, under
mally cof
ween
. surfaces.

contact
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NA41(NPN), NA42(PNP)

typical performance characteristics
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L_g—l typical applications
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NA51(NPN), NA52(PNP)

National

Semiconductor

NA51(NPN)
NA52 (PNP)

features
m 45 Volt/3.5 Amp rating

3.5 Amp complementary power transistors

—

[1] packages and lead coding

TO-220

= Available in '_I'O41 26 and TO-220 packages TO-126
® Low V¢E (sat) and Vgg (sat) characteristics at
lc =2A,|3 =§OmA
@ Guaranteed Vg (sat) and Vg (sat) at
Ic =3A, Ig = 160 mA for improved short-
circuit protection design in audio amplifier A
m  ““Epoxy B’ packaging concept for excellent reliability
applications
PP BCE B cg
u 6 to 14 Watt, 4 or 8 Ohm audio power amplifier
8 High current switching circuits
= Converter/Inverter circuits PACKAGE CODE
8 TV receivers TO 126 TO 220
IZ‘ maximum ratings y w
PARAMETER SYMBOL RATING UNIT
Collector-Emitter Voltage Vce 45 Vpe
Collector-Base Voltage Vce 50 Vbc
Emitter-Base Voltage Ves 4 Vpc
Collector Current (continuous) Ic (max) 35 A
Power Dissipation (T = 25°C) Po
TO-126 1.8 w
TO-220 20 w
Power Dissipation (T¢ = 25°C) Pp
TO-126 30 w
TO-220 30 w
Thermal Resistance
TO-126 035a/0,c 69.4/4.17 °cw
TO-220 "0,a/0,c 62.5/4.17 °c/w
Temperature, Junction and Storage Tij, Tstg —55 to + 150 °c
E] ordering information
POLARITY “1 for NPN
l #2" for PNP
) t PACKAGE/LEAD CODE
refer to m

5-24




@ electrical characteristics T¢=25°C

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT

BVcer Collector-Emitter Ic=10mA, R =1K 45 v
Sustaining Voltage

BVceo Collector-Base Ic = 100uA 50 \"
Breakdown Voltage

BVEgo Emitter-Base le = 100uA 4 \
Breakdown Voltage

Icer Coilector-Emitter Vce =35V, R=1K 1 mA
Leakage Current

IcBo Collector-Base Vcg =40V 0.5 mA
Leakage Current

Vge (on) Base-Emitter Voltage Ic =15 mA, Vg = 10V 520 600 680 mV

Vgg (sat) Base-Emitter Ic=2A,1g =80 mA 1.3 \%
Saturation Voltage

Vgg (sat) Base-Emitter Ic=3A, g =160mA 1.6 \Y
Saturation Voltage

Ve (sat) Collector-Emitter lc=2A,15=80mA 1.5 \%
Saturation Voltage )

Vce (sat) Collector-Emitter Ic=3A,1g =160 mA 5 Vv
Saturation Voltage

HFE1 DC Current Gain Ic =600 mA, Vgg = 10V 30 100 ratio

Cob Collector Output Capacitance Vcg =10V, f=1MHz

NPN types 35 pF
PNP types 65 pF

@ physical dimensions

120
130 YR

20 o 0395 )
{-dd6i = a3 o a0 185+~ ga
L-0.025 RAD 3

[6:’ heatsink information

The TO-126 and TO-220 packages
used with heatsink shown below
permits about 9.2 Watts power
dissipation and 6ca = 9.4°C/W.

0.05 inch aluminium sheet

Mount- transistor under heatsink and
apply thermally conductive compound
between contact surfaces.
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NA51(NPN), NA52(PNP)

COLLECTOR CURRENT (ig) ——-A

NORMALIZED HFE RATIO

COLLECTOR TO EMITTER VOLTAGE (Vgg) — -V

typical performance characteristics

SOA

dc safe operating area (A)
Tg=25°C
5 3.5 AMP
2 "
T0-126
1 and
T0-220
0.5
03
0.2
0.1
1 2 3 s 10 20 30 4550
COLLECTORTO EMITTER VOLTAGE (Vgg) — -V
HFE1/HFE2
current gain linearity ratio (C)
Vee=1V
3
2
2L Penp
.
\:\\NPN
0.5 —NPN N \\
0.3 PNP NG
0.2 ™
- N
0.1
001002 005 01 02 ©05 1 2 3 5
COLLECTOR CURRENT Igh)--A
VcE(sat)

collector to emitter saturation voltage (E)

TEST TIME = 300uS

N O

, . L 1r

LI
0s HFE =20 /;//

0.3

0.2

» A

0.1

0.05
0.03

0.02

0.01 L

0.01 0.02 0.05 0.1

COLLECTOR CURRENT (ig) — - A

0.2

. 0.5 1 2 3 5

COLLECTOR TO BASE CAPACITANCE (Cob) — — pF

NORMALIZED HFE RATIO

BASE TO EMITTER VOLTAGE (VBg) — -V

Cob

collector to base capacitance (B)
EMITTER-OPEN

300—
200

r—
100 L] PNP

— R o

[Tt NPN “\
50 -
N-\~

30
20
10

01.02 05 1 2. 5 10 20 ' 5070

COLLECTOR TO BASE VOLTAGE (Vgg) — -V

HFE1/HFE2

current gain linearity ratio (D)
Ve =10V
3
2
L L_pp
2(" RO~ new
0.5 NPN
N
0.3 -PNP
0.2
0.1
001002 005 01 02 05 1 2 3
COLLECTOR CURRENT (Ig) -~ A
VBE(sat)
base to emitter saturation voltage (F)
| TEST TIME = 300uS
3
15 HFE = 10 C
‘J//’-
1 — —
w"‘
0.7 HFE=20
=1
0.5
0.3
001 002 005 01 02 05 1 2 3

COLLECTOR CURRENT (ig) — - A




typical applications
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NA61(NPN), NA62(PNP)

National

Semiconductor

NAG1(NPN
NA62(PNP)

features
® 45 Volt/4.5 Amp rating

Ic=3A,1g =150 mA
m  Guaranteed Vcg (sat) and Vgg (sat) at

Ic = 4.5A, Ig = 300 mA for improved short-
circuit protection design in audio amplifiers
®  “Epoxy B" packaging concept for excellent reliability

applications

10 to 25 Watt, 4 Ohm audio power amplifiers

[]
®  High current switching circuits
&  Converter/Inverter circuits

[

Available in TO-126 and TO-220 packages
m Low Vg (sat) and Vgg (sat) characteristics at

4.5 Amp complementary power transistors

[1] packages and lead coding

TO-126 1 T0-220

-2

PACKAGE CODE

NAG)l()t(

PACKAGE/LEAD CODE

refer to E]

TV receivers T0126 T0220
. . U w
maximum ratlngs
PARAMETER SYMBOL.. RATING UNIT

Collector-Emitter Voltage Vce 45 Vpe
Collector-Base Voltage Vcs 50 Vpe
Emitter-Base Voltage Ves 4 Voc
Collector Current (continuous) Ic (max). 4.5 A
Power Dissipation (Ta = 25°C) Pp '

TO-126 1.8 w

TO-220 20 w
Power Dissipation (T¢ = 25°C) Pp

TO-126 40 w

TO-220 40 w
Thermal Resistance

TO-126 04a/0,5c 69.4/3.125 e

TO-220 03al65c 62.5/3.125 °cw
Temperature, Junction and Storage Tj, Tstg —55 to + 150 °c

@ ordering information
POLARITY 1" for NPN
“2" for PNP
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P4
@] electrical characteristics T¢=25°c g
b
—
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 4
BVcer Collector-Emitter lc=10mA,R=1K 45 Vv g
Sustaining Voltage K]
BVceo Collector-Base Ic = 100pA 50 \ >
Breakdown Voltage >
BVego Emitter-Base Ig = 100pA 4 \" (o))
Breakdown Voltage N
—
Icer Collector-Emitter Vce =35V, R=1K 2 mA )
Leakage Current P
Icso Collector-Base Vcg =40V 1 mA :.g
Leakage Current
Vge (on) Base-Emitter Voltage lc =20 mA, Vcg = 10V 520 600 680 mV
Vge (sat) Base-Emitter Ic =3A, Ig = 150 mA 1.5 \%
Saturation Voltage
Vge (sat) Base-Emitter lc =4.5A, Ig =300 mA 2 \%
Saturation Voltage
Ve (sat) Collector-Emitter Ilc=3A, g =150 mA 2 \
Saturation Voltage
Vce (sat) Collector-Emitter Ic =4.5A, Ig = 300 mA 5 \
Saturation Voltage
HFE; ' DC Current Gain Ic =500 mA, Vg = 10V 30 100 rafio
Cob Collector Qutput Capacitance Veg =10V, f=1MHz -
NPN types 40 pF
PNP types 70 ) pF
[5] ehysical dimensions [6] heatsink information
0120
0145 [~ o R The TO-126 and TO-220 packages
m;l I‘d!T/—l‘Tﬁ_ % used with heatsink shown below

[O% nlfsa 0425~

0435

123] ¢ Y

permits about 10 Watts power
dissipation and fca = 9.4°C/W.

0oss et

0025 e
un:s”ﬂ_!':l 0020 0o — 1 /",
o031y o 0% ongs 0028 N
i) - unws ) \
E=3= ) ’ |
0.045. |
0055 TO-126 L |
125
a1 0175, —_—
R Ly T e P 1
b 0.025 RAD o
T i
1

0.05 inch aluminium sheet

" Mount transistor under heatsink and
apply thermally conductive compound
between contact surfaces.
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NAG61(NPN), NA62(PNP)

typical performance characteristics
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typical applications
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NA71(NPN), NA72(PNP)

| National
Semiconductor

NA71(NPN)
NA72(PNP)

features

= 60 Volt/3.5 Amp rating

Available in TO-126 and TO-220 packages

® Low Vg (sat) and Vg (sat) characteristics at
Ic=2 A, lg=100mA

® Guaranteed V¢ (sat) and Vgg (sat) at
Ic = 3A, Ig = 200mA for improved short
circuited protection design in audio amplifiers

® ““Epoxy B’ packaging concept for excellent reliability

3.5 Amp complementary power transistors

[1] packages and lead coding

TO-126

,

TO-220

y
NA7XX

applications
®» 1025 Watt 8 Ohm audio power amplifiers
® High current switching circuits KAGE CODE
& Converter/Inverter circuits PAC
= TV receivers TO 126 TO 220
. . u w
@ maximum ratings
PARAMETER SYMBOL RATING UNIT
Collector-Emitter Voltage Vce 60 Vbe
Collector-Base Voltage Vcs 65 Vbc
Emitter-Base Voltage VEs 4 Vpbe
Collector Current (continuous) Ic (max) .35 A
Power Dissipation (T = 25°C) Po
TO-126 1.8 w
TO-220 . 2.0 w
Power Dissipation (T¢ = 25°C) Pp
TO-126 40 w
TO-220 40 w
Thermal Resistance
TO-126 04a/04c 69.4/3.125 °cw
TO-220 04a/0 3¢ 62.5/3.125 °cw
Temperature, Junction and Storage Tj, Tstg —55to + 150 °c
\ @ ordering information
1" for NPN

POLARITY w2 for pNP

PACKAGE/LEAD CODE

refer to m
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E electrical characteristics T1¢=25C
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
BVceRr Collector-Emitter lc=10mA, R=1K 60 \
Sustaining Voltage
BVcgo Collector-Base Ic =100 uA 65 v
Breakdown Voltage
BVeBo Emitter-Base Ig = 100 uA 4 v
Breakdown Voltage '
Icenr Collector-Emitter Vge =50V, R=1K 2 mA
Leakage Current
Icso Collector-Base Vcg =55V 1 mA
Leakage Current
Vgg (on) Base-Emitter Voltage Ic =20 mA, Vgg = 10V 520 600 680 mV
Vge (sat) Base -Emitter ' Ic =2A, lg =100 mA 15 \
Saturation Voltage
Vgg (sat) Base-Emitter Ic =3A, Ig =200 mA 2 v
Saturatiop Voltage
Vce (sat) Collector-Emitter lc =2A, Ig =100 mA 2 v
Saturation Voltage
Vce (sat) Collector-Emitter Ic = 3A, 1g =200 mA 5 \"
' Saturation Voltage
HFE, DC Current Gain Ic =500 mA, Vg = 10V 30 - 100 ratio
Cob Collector Quput Capacitance Vgg =10V, f=1MHz : )
' NPN types 40 pF
PNP types 70 pF

@ physical dimensions

ol

?L:g—:%r/ﬂg: J.:;

OTV sl
¥
oops 0838
0.026 L 5 L
| 38 S
E=3=
w1 To.126

HA i o mh;_:_‘__gm
r T frasme T

°

2 ?lkd;

I o
ttw"‘"" W

T h i

a::J H& o

m
TO-220

@ heatsink information

The TO-126 and TO-220 packages
used with heatsink shown below
permits about 10 Watts power
dissipation and 6ca = 9.4°C/W.

1 —
 -—

0.05 inch aluminium sheet

Mount transistor under heatsink and
apply thermally conductive compound
between contact surfaces.
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NA71(NPN), NA72(PNP)

COLLECTOR CURRENT (ig) — - A

NORMALIZED HFE RATIO

COLLECTOR TO EMITTER VOLTAGE (Vgg) - -V

" 0.05

typical performance characteristics
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typical applications z
—
o~
4
Vec=40V O
I 180k %01 120 2o | A Q1 NBO22EY <
19 3] 36K U >
v T 4 Qa2 ot T sov 02 NB123EY
= 22K g 99 . Q3 NRODIE 4
47K F E68K i %sao D3 | >
= VK as 150 o Q4 NBUI3EY <
' M 1 F .
y 10K e ™ - ri 20 05 500 ¥ Q5 NBI11EY N
W -y 06  NBI2IEY -
{+ - n
- b z 'U
H&JJF ) 1 =680 LI Zwo 052 07 NB3I3Y >
R 100F 08  NB323Y ©
S
09 NA72W
010 NATIW
Vee=3sV
O & el
ELWF Q1 NBO22EY
L 50V Q2 NB123EY
r Q3  NROOIE
@4  NBTI3EY
,;:‘38_8"‘ Q5 NBMIEY
+4 Q6 NBI2IEY
i a7 NB313Y
8.2 :} R, 08 NB3BY
80 03 NA7ZW
T 01 Q10 NATIW
Figure B. 18 Watt OTL Amplifier
: FLOURESCENT
Vin NA72U === @ . LAWP
+
LA . "
. ) ; ]
LMTBL -0 - NA7IU : :
e
T I E ¥
- . ’ - 1
¥ - o )l* t
O \g ] TOROID
. . TRANSFORMER
Figure C. Switching Regulator Circuit Figure D. Battery Lantem Circuit

5-35



NBO11,012(NPN), NBO21,022(PNP)

National
Semiconductor

NBO11.012 (NPN) .

NB021.022 (PNP) 30mA general ;?urpose transistors

features [I] package and lead coding
= 35 to 50 Volt at 30 mA collector ratings

= 300 mV guaranteed Vg (sat) characteristics at

Ic=10mAand Ig = 0.5 mA

® Matched HFE groupings for complementary applications
® “Epoxy B“ packaging concept for excellent reliability
applications
®  Small signal amplifier circuits PACKAGE CODE LEAD
®  Equalizer preamplifiers T0O-92 1 2 3
. I
Low cur‘rent switching circuits £ c 8 c
m TV receivers F E c B
H cC | B E

@ maximum ratings

NBO11 NBO012 uNIT
PARAMETER . SYMBOL ~ NBO21 NB022
Collector-Emitter Voltage - Vceo 35 , 50 Voe
Collector-Base Voltage Ves 40 55 - Vbe
Emitter-Base Voltage Veg 5 5 Vpe
Collector Current (continuous) Ic (max) 30 30 mApc
Power Dissipation (T = 25°C) Po 0.6 0.6 w
Power Dissipation (T¢ = 25°C) Po 1.0 1.0 w
Thermal Resistance 0ya 208 208 °cw
05c 125 125 °cw
Temperature, Junction and Storage Tj, Tstg —55to + 150 —55t0 + 150 °c
E] ordering information .
. ‘1" for NPN
POLARITY 797 §or PNP
VOLTAGE RATING
{ refer to @ )
t PACKAGE/LEAD CODE
refer to m
HFE GROUPING
refer to E]
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@ electrical characteristics Tc=25°C

SYMBOL PARAMETER CONDITIONS MIN TYP | MAX UNIT
BVceo Collector-Emitter Sustaining Voltage Ic=1mA
NBO011/021 35 v
NB012/022 50 \
BVcBo Collector-Base Breakdown Voltage Ic = 100uA
NB011/021 40 \Y
NB012/022 55 \Y
BVEgo Emitter-Base Breakdown Voltage lg = 10nA 5 A\
Iceo Collector-Emitter Leakage Current Vce =30V NB011/021 1 HA
45V NB012/022 1 HA
Iceo Collector-Base Leakage Current Vcg =35V NB011/021 0.1 HA
50V NB012/022 0.1 uA
lego Emitter-Base Leakage Current Veg =4V 0.1 uA
Vg (sat) Base-Emitter Saturation Voltage Ic=10mA, Ig =0.5 mA 0.75 0.95 \"
Ve (sat) Collector-Emitter Saturation Voltage Ic=10mA, Ig = 0.5 mA 0.1 0.3 \
Cob Collector Output Capacitance Vep = 10V, f=1MHz
NPN types 2 pF
PNP types ) 3 pF
ft Current Gain Bandwidth Product lc=1mA,V¢cg =5V 50 120 MHz
@ HFE groupings
GROUPING PARAMETER CONDITIONS MIN TYP MAX RATIO
I DC Current Gain Ic=1mA,Vcg =5V 140 180 240 1:1.6
J DC Current Gain lc=1mA,Vcg =5V 200 260 350 1:1.6
K DC Current Gain Ic=1mA,Vcg =5V 300 380 500 1:1.6
L DC Current Gain Ic=1mA,Vcg =5V 450 580 750 1:1.6
T DC Current Gain lc=1mA,Vcg =5V 100 150 240 1:24
u DC Current Gain lc =1mA,Vcg =5V 200 320 500 1:24
Y DC Current Gain Ic=1mA,Vcg =5V 450 700 1100 1:2.4
Y DC Current Gain lc=1mA,Vcg =5V 100 190 350 1:3.5
Z DC Current Gain lc=1mA,Vceg =5V 300 580 1100 1:3.5

@ physical dimensions

) |
185 o~ |
175 ' | .
U 1}
L0185
| 0145 (|77
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typ
1
.018 typ
090R ]
tvp
{ 145 .
{ ) =138
LI
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888 —| [ ‘043
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=
|

I
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NBO11,012(NPN), NBO21,022(PNP)

typical performance characteristics

NORMALIZED HFE RATIO
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NBO13,014(NPN), NB023, 024(PNP)

National

Semiconductor

NBO013.014 (NPN)
NB023.024 (PNP)

features

® 35 to 50 Volt at 30mA collector ratings

® 300mV guaranteed V¢ (sat) characteristics at

Ic =10mA and Ig = 0.5mA
B 1dB typical wide-band Noise Figure

® ““Epoxy B" packaging concept for excellent reliability

30mA low noise transistors

(1] package and lead coding

applications
& Low noise amplifier circuits PACKAGE CODE LEAD
T0-92 1 2 3
® Equalizer preamplifiers -
E E B Cc
F ‘E|lc| B
H Cc B E
@ maximum ratings
NBO013 NBO14 UNIT
PARAMETER SYMBOL NB023 NB024
Collector-Emitter Voltage Vceo 35 50 Vpe
Collector-Base Voltage Vcs 40 55 Vpe
Emitter-Base Voltage Ves 5 5 Vbc
Collector Current (continuous) ¢ (max) 30 30 mApc
Power Dissipation (T4 = 25°C) Pp 0.6 0.6 w
Power Dissipation (T¢ = 25°C) Po 1.0 1.0 w
Thermal Resistance 0,0 208 208 cw -
Bic 125 125 °c/w
Temperature, Junction and Storage Tj, Tstg —55to+ 150 | —55t0 + 150 °c
@ ordering information
“1” for NPN
POLARITY  #:3v for PNP
VOLTAGE RATING
) l refer to @
L________J— PACKAGE/LEAD CODE
refer to m

HFE GROUPING

refer to E]
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@ electrical characteristics 7Tc=25°C

SYmMsoL PARAMETER CONDITIONS MIN TYP | MAX UNIT
BVceo Collector-Emitter Sustaining Voltage Ilc =1mA
NB013/023 35 Y
NB014/024 50 \Y
BVceo Collector-Base Breakdown Voltage Ic = 100uA
NB013/023 40 \
NB014/024 55 \
BVego Emitter-Base Breakdown Voltage Ig = 10uA 5 \
lceo Collector-Emitter Leakage Current Vce = 30V NB013/023 1 MA
45V NB014/024 1 HA
lceo Collector-Base Leakage Current Vcg = 35V NB013/023 50 _nA
50V NB014/024 50 nA
lego Emitter-Base Leakage Current Veg =4V 0.1 HA
Vge (sat) Base-Emitter Saturation Voltage Ic=10mA, Ig = 0.5 mA 0.75 | 0.95 \
Ve (sat) Collector-Emitter Saturation Voltage Ic=10mA, Ig = 0.5 mA 0.1 0.3 \
Cob Collector Output Capacitance Vcg =10V, f=1MHz
NPN types .2 pF
PNP types 3 pF
ft Current Gain Bandwidth Product Ic =1mA, Vcg =5V 50 120 MHz
NF ' Noise Figure Ic = 10uA, Vcg =5V 1 4 dB
Rs =10 K, BW=15.7 KHz
@ HFE groupings
GROUPING PARAMETER CONDITIONS MIN TYP MAX RATIO
| DC Current Gain Ic = 100uA, Vg =5V 140 180 240 1:1.6
J DC Current Gain Ic = 100uA, Vg =5V 200 260 350 1:1.6
K DC Current Gain lc = 100pA, Vg =5V 300 380 500 1:1.6
L DC Current Gain Ic = 100pA, Vg =5V 450 580 750 1:1.6
T DC Current Gain Ic = 100pA, Vg =5V 100 150 240 1:2.4
U DC Current Gain Ic = 100pA, Ve = 5V 200 320 500 1:2.4
\ DC Current Gain Ic = 100pA, Vg =5V 450 700 1100 1:24
Y DC Current Gain Ic = 100pA, Vg =5V 100 190 350 1:3.5
z DC Current Gain lc = 100uA, Vg =5V 300 580 1100 1:3.5

(dNd)¥20 ‘€208N ‘(NdN)P1L0 ‘€1L0gN

@ physical dimensions max power dissipation

=
|
4 1
auf o :] "
7 o110
e s LT = CASE TEMPERATURE
8158 ~|— S o8 e S m—
598 E ’ LT = AMBIENT TEMPERATURE
1 g 0.6 = .
018 typ = NG
0.4
R & ‘\
%o ] 2 o2 P
"R Tas s N
o F - : g 0
055 058 = ~25 50 75 100 125 150 175 200
955 _.f | lods < o
g TEMPERATURE (T) - - °C
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NBO13,014(NPN), NBO23,024(PNP)

typical performance characteristics

NORMALIZED HFE RATIO

COLLECTOR TO EMITTER VOLTAGE (Vgg) — -V
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NB111,112, 113(NPN), NB121,122,123(PNP)

National

| Semiconductor

NB111,112,113 (NPN)
NB121,122,123(PNP)

features

® 35 to 65 Volt at 100mA collector ratings
s 300mV guaranteed Vg (sat) characteristics at

Ic =40mA and Ig = 0.8mA

100mA general purpose transistors

(1] package and lead coding

» Matched HFE groupings for complemehtary applications
m “Epoxy B’ packaging concept for excellent reliability

TO-92

applications
PACKAGE CODE LEAD
® Small signal amplifier circuits TO-92 11213
® Medium current level switching circuits E ElB|C
® LED drivers F Ejc|s
u TV receivers A ClBlE
@ maximum ratings
NB111 NB112 NB113
PARAMETER SYMBOL NB121 NB122 NB123 UNIT
Collector-Emitter Voltage Vceo 35 50 65 Vpe
Collector-Base Voltage Ves 40 55 70 Vpe
Emitter-Base Voltage VEB 6 6 6 Vpe
Collector Current (continuous) Ic (max) 100 100 100 mApc
Power Dissipation (T4 = 25°C) Pp 0.6 0.6 0.6 w
Power Dissipation (T¢ = 25°C) Pp 1.0 1.0 1.0 w
Thermal Resistance C04a 208 208 208 °cw
bic 125 125 125 ‘cw
Temperature, Junction
and Storage Tj, Tstg —55t0+150 | ~55t0 + 150 | —55t0+ 150 °C

(3] ordering information

o

NB1XX

U

X

.

‘“1" for NPN
POLARITY  wov ¢4 PNP

VOLTAGE RATING
refer to

PACKAGE/LEAD CODE

refer to m

HFE GROUPING

refer to E]
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@ electrical characteristics Tc=25°C

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
BVceo Collector-Emitter Sustaining Voltage Ic=1mA
NB111/121 35 Vv
NB112/122 50 \
NB113/123 65 Vv
BVceo Collector-Base Breakdown Voltage Ic = 100uA
NB111/121 40 \
NB112/122 55 Vv
NB113/123 70 v
BVego Emitter-Base Breakdown Voltage lg = 10pA 6 \
lceo Collector-Emitter Leakage Current Vce =30V NB111/121 1 nA
45V NB112/122 1 HA
60V NB113/123 1 HA
Icso Collector-Base Leakage Current Vcg =35V NB111/121 0.1 LA
' 50V NB112/122 0.1 HA
65V NB113/123 0.1 HA
lego Emitter-Base Leakage Current Vgg =5V 0.1 ‘wA
VBE(sat) Base-Emitter Saturation Voltage lc =40mA, Ig =0.8 mA 0.8 0.95 \%
VCE(sat) Collector-Emitter Saturation Voltage Ilc =40 mA, Ig =0.8 mA 0.15 0.3 \
HFE1 DC Current Gain lc = 100uA, Vcg =8V 50 ratio
Cob Collector Ouput Capacitance VCB =10V, f = 1MHz
! NPN types 2 pF
PNP types 3 pF
ft Current Gain Bandwidth Product Ic =15 mA, Vgg =5V 100 MHz
@ HFE groupings
GROUPING PARAMETER CONDITIONS MIN TYP MAX | RATIO
H DC Current Gain Ic =15 mA, Vcg =5V 100 127 160 1:1.6
| DC Current Gain Ic =156 mA, Vg =5V 140 180 240 1:1.6
J DC Current Gain Ic =15mA, Vgg =5V 200 260 350 1:1.6
Y DC Current Gain Ic =15mA, Vgg =5V 100 190 350 1:3.5
(6] physical dimensions max power dissipation
=
|
|
4 ) = 1.2
U o ©
}ggl v ] E I
L | [ ] -
< /T = CAS'E TEI!:IiPERll\TUR E
=
sig—~{- S os !
594 - = T = AMBIENT TEMPERATURE
tve & 06
1 ]
l 018 typ 2 0.4 \‘
L J g \\
".f,‘,’." | S 02 N
| 145 =
t 1= -1356 =) 0
[ = 25 50 75 100 1256 150 175 200
0es | 11 952 x 0
045 ~T g TEMPERATURE (T) - - "C
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NB111,112,113(NPN), NB121,122,123(PNP)

typical performance characteristics
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current gain linearity ratio (A)
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@ typical applications

Vce = 24V
O
4
35V
120x 2 Q1 NBO2IEY
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0.1 Q5 NA42U

P 22
~L 100p J ‘ Qs %qut
e T4
= Figure A. 6 Watt, 8 Ohm OTL Amplifier
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Figure B. 4 Watt, 8 Ohm OTL Amplifier
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Figure C. TV processor/predriver applications Figure D. Calculator/Clock driver application
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'NB211, 212, 213(NPN), NB221, 222, 223(PNP)

NB211.212.213 (NPN)
NB221.222.223(PNP)

, National

Semiconductor

features
35 to 65 Volt at 500 mA collector ratings

500mA medium current driver transistors

[_T_] package and lead coding

TO-92

TO-92 PLUSTM

s 1.2 Watts practical power dissipation (TO-92 PLUSTM)
® 400 mV guaranteed Vg (sat) characteristics at
Ic=100mA and Ig = 2 mA
®  Matched HFE groupings for complementary applications
®  “Epoxy B'" packaging concept for excellent reliability
applications
m 4 to 6 Watt amplifier class A drivers PACKAGE g%%Ez LEAD
®  Medium current level switching circuits T0-92 PLUS 1 2 3
®  LED drivers E X E|B|C
B TV receivers F ; g g E_
H Cc B E
@ maximum ratings
NB211 NB212 NB213
PARAMETER " SYMBOL NB221 NB222 NB223 UNIT
Collector-Emitter Voltage Vceo 35 50 65 Vpc
Collector-Base Voltage Ves 40 55 70 Vpe
Emitter-Base Voltage Ves 6.0 6.0 6.0 Vpe
Collector Current (continuous) - Ic (max) 500 500 500 mA
Power Dissipation (Ta = 25°C) Pp '
TO-92 0.6 . 0.6 0.6 w
TO-92 PLUS 0.75 0.75 0.76 w
Power Dissipation (T¢ = 25°C) Pp » .
TO-92 1.0 1.0 1.0 w
TO-92 PLUS 25 25 25 w
Thermal Resistance :
TO-92 CXYNLATS 208/125 208/125 208/125 ‘cw
TO-92PLUS 03a/0,c 167/50 167/50 167/50 °C/W
Temperature, Junction and Storage Tj, Tstg —55 to +150 | —-55 to +150 | —55 to +150 °c
E] ordering information _
POLARITY .y or PN
¥ VOLTAGE RATING
NB2 XXXX rterto (1]
+ PACKAGE/LEAD CODE
refer to

HFE GROUPING

refer to @




4
@ electrical characteristics Tc =25°C g
b
SYMBOL PARAMETER CONDITIONS MIN | TYP | MAX UNIT "_-‘
BVceo Collector-Emitter Sustaining Voltage Ic=1mA B
NB211/221 35 v
NB212/222 50 v N
NB213/223 65 \Y
BVcso Collector-Base Breakdown Voltage Ic = 100uA B
NB211/221 40 Y w
NB212/222 55 \ o~
NB213/223 70 Vv 4
BVeBo Emitter-Base Breakdown Voltage lg = 10pA 6 v O
Iceo Collector-Emitter Leakage Current Vce =30V NB211/221 10 HA =
45V NB212/222 10 MA >
60V NB213/223 10 uA
lceo Collector-Base Leakage Current Vce =35V NB211/221 0.5 HA =
o 50V NB212/222 . 05 HA 9]
65V NB213/223 0.5 MA N
IeBo Emitter-Base Leakage Current Veg = 5V . 0.1 HA N
‘Vge (sat) Base-Emitter Saturation Voltage Ic=100mA, Ig =2 mA 0.8 0.95 v :‘
Vce (sat) Collector-Emitter Saturation Voltage iIc=100mA, lg =2mA 0.2 0.4 \Y N
HFE1 DC Current Gain lc=1mA,Vcg =5V 30 ratio N
Cob Coliector Output Capacitance Veg = 10V, f= 1 MHz !\)
NPN types : 35 pF
PNP types 4.5 pF N
ft Current Gain Bandwidth Product " lc=20mA, Vcg =5V 50 1 MHz B
_
@ HFE groupings 9
4
GROUPING PARAMETER CONDITIONS MIN TYP MAX RATIO 3
G DC Current Gain lc =30mA, Vg =5V 68 85 110 1:1.6
H DC Current Gain Ic=30mA,Vcg =5V | 100 127 160 1:1.6
! DC Current Gain lc =30 mA, Vgg =5V 140 © 180 240 1:16
J DC Current Gain Ic =30 mA, Vg =5V 200 260 350 1:16
X DC Current Gain - lc =30 mA, Vgg =5V 30 58 110 1:35
Y DC Current Gain Ic=30mA,Vcg =5V | 100 190 250 1:35
@ physical dimensions heatsink information
TO-92 PLUS T'\‘Z’ :
03
solder
T0-92 tab here
i o I
a3 ] 0.030 4
STEEL SHEET
| st~ |- oz
e
—
I 018 e ®  T0-92 PLUS package with heat-
| sink shown on right permits 1.6
"’.3‘.’,:'— 1 i Watts power dissipation and
B TH combined Thermal Resistance
T 634 = 78°C/W. If used without
85—~ |4 882 heatsink and PCB land area at
collector lead > 1 sq. inch,
Pp = 1.2W.
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NB211, 212, 213(NPN), NB221, 222, 223(PNP)

E NORMALIZED HFE RATIO

COLLECTOR TO EMITTER VOLTAGE (Vgg) — -V

typical performance characteristics
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s
@ typical applications g
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NB311, 312, 313(NPN), NB321,322,323(PNP)

National
Semiconductor

NB311, 312, 313 (NPN)
NB321, 322,323 (PNP)

features (1) packages and lead coding
® 35 to 65 Volt at 1.6 Amp collector ratings

1.5Amp complementary power drivers

TO-202

B Low VcE (sat) and Vg (sat) characteristics with
Ic =300 mA and Ig = 10 mA drive TO-92

= Available in TO-92, TO-92 PLUSTM and TO-202
packages '

T0-92 PLUSTM

®m ““Epoxy B’ packaging concept for excellent reliability

applications

2
®m Driver stages in high-power audio amplifiers
= Medium-power switching circuits PACKAGE CODE LEAD
. T TO-92
= Converter/inverter circuits 7092 | pLus | To202 )1 |2 |3
m TV receivers ‘E X K E B|C
. E Y L E|C | B
4 M B [ E
. H c|s|E
(2) maximum ratings
NB311 NB312 NB313
PARAMETER SYMBOL NB321 NB322 NB323 UNIT
Collector-Emitter Voltage Vceo 35 50 65 Vpc
Collector-Base Voltage Vcs 40 55 70 Vpbc
Emitter-Base Voltage - VEg 6 6 6 Vpc
Collector Current (continuous) e 1.5 1.5 1.5 Apc
Power Dissipation (T 5 = 25°C) - Pp
T0-92 ‘ 0.6 0.6 0.6 w
T0-92 PLUS 0.75 0.75 0.75 w
TO-202 , 1.75 1.75 1.75 oW
Power Dissipation (T¢ = 25°C) Po
TO-92 1.0 1.0 1.0 w
TO-92 PLUS ’ 25 25 25 w
TO-202 10 10 10 w
) ) ]
Temperature, Junction Ti:Tstg | -65t0 +150 |55 to +150 |~56 to +150 °c
and Storage :
(8) ordering information
‘ : “1" for NPN
l POLARITY “9' £or PNP
N B 3 x §_X—_l— VOLTAGE RATING
refer to
A PACKAGE/LEAD CODE i
refer to [Ij '
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(4)electrical characteristics T.-25°C

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
BVceo Collector-Emitter Ilc=1mA
Sustaining Voltage
NB311/321 35 \
NB312/322 50 \Y
NB313/323 65 \Y
BVcso Collector-Base Ic =100 uA
Breakdown Voltage
NB311/321 40 \%
NB312/322 55 \Y
NB313/323 70 Y
BVego Emitter-Base lg =10 uA 6 \
Breakdown Voltage
Iceo Collector-Emitter Vce =30V NB311/321 50 nA
Leakage Current 45V NB312/322 50 MA
' 60V NB313/323 50 HA
lcso Collector-Base Ve =35V NB311/321 0.5 uA
Leakage Current 50V NB312/322 0.5 uA
65V NB313/323 0.5 uA
lego Emitter-Base Vgg =5V 0.5 MA
Leakage Current
VgE(sat) - Base-Emitter lc =300 mA, Ig = 10 mA 0.9 1 \
Saturation Voltage
VCE(sat) Collector-Emitter Ilc =300 mA, Ig = 10 mA 0.15 0.5 \
Saturation Voltage i
HFE4 DC Current Gain Ilc=1mA, Vcg = 10V 30
HFE DC Current Gain Ic =100 mA, Vg = 10V 50
Cob Collector Output Vcg =10V, f=1MHz
Capacitance
NPN types 10 pF
PNP types v 17 pF’
fr Current Gain Ic =100 mA, Vgg = 10V 20 MHz
Bandwidth Product '
(8] physical dimensions 10202

.o185__|l._
101485

018 typ
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0019
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NB311, 312, 313(NPN), NB321,322,323(PNP)

(6) typical performance characteristics

COLLECTOR CURRENT (Ig) — - A

NORMALIZED HFE RATIO

COLLECTOR TO EMITTER VOLTAGE (Vgg) — -V

SOA

dc safe operating area {A)
Tg=25°C
N 2 l
1 N 0.
05 N 0.0 N
0.3 N
0.2 o~‘9 06‘
. &4 i
0.1 >,
" T
0.05 |
0.03 NB311/NB321+
0.02 NB312/NB322- Il
0.01 NB313/NB323 +—1t
01 020305 1 2 3 5 10 20 355065

COLLECTOR TO EMITTER VOLTAGE (Vgg) — -V

HFE1/HFE2
current gain linearity ratio {C)
Veg=1V
2
1 |
s ‘\\ NPN
0.3 PNP ™\ \
0.2 \‘
0.1

0.01 0.02.03 005 0.1 0203 05 1 2

COLLECTOR CURRENT (ic) —— A

VCE(sat)
coliector to emitter saturation voltage  (E)
' TEST TIME = 30048
1
0.5 N\ & -
03 SR
02 IC _ PSP S
: l—B--4U » P g
0.1 4;‘ ] /@?\\
0.05 =
0.03 L. 10
0.02 18
0.01L l I
0.01 0.02.03 .05 , 0.1 0203 05 1 2

COLLECTOR CURRENT (ig) ——A

COLLECTOR TO BASE CAPACITANCE (cob) — — pF

NORMALIZED HFE RATIO

BASE TO EMITTER VOLTAGE (Vgg) — — A

Cob

output capacitance (B)

EMITTER-OPEN
70
60
50
40 \
30
\\
20
PNP
10
o NPN
G 5 10 15 20 25 30 35 40
COLLECTOR TO BASE VOLTAGE (Vgg) - -V
HFE1/HFE2
current gain linearity ratio (D)
Veg =10V
2
L —
NPN
0.5 P
PNANN
0.3 S
0.2
0.1
0.01 0.02 .03 0.05 0.1 020305 1 2
CDLLECTOR‘ CURRENT (Ig) ——A
VBE (sat)
base to emitter saturation voltage (F)
TEST TIME = 300uS
2 1C
oo
1 IB.
0.5 IC - 49
0.3 . 18
0.1

0.01 0.02.03 .05 0.1 0.2 03 056 1 2

COLLECTOR CURRENT (ig) ——A
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NR421(NPN)

National
Semiconductor

NR421(NPN) VHF amplifier/FM converter transistor

features

m  0.65pF typical feedback capacitance for excellent
RF stability .
®  Guaranteed collector-base time constant and
RF output resistance
m 150mV typical Vg (sat) characteristics at
lc =10 mA, and Ig = 0.5 mA
2 dB typical noise figure at 200 MHz
“Epoxy B packaging concept for excellent reliability

applications

m package and lead coding

T0O-92

B VHF RF amplifiers/converters PACKAGE CODE LEAD
. ' TO-92 1 2 3
®  CBradios )
&  Low-power RF oscillators D B E c
F E C B
@ maximum ratings
PARAMETER SYMBOL RATING ‘ UNIT
Collector-Emitter Voltage Vceo 30 ‘ Vbe
Collector-Base Voltage ' Vcs 35 Vpbe
Emitter-Base Voltage Ves 3 Vpe
Collector Current {continuous) Ic (max) 30 mApc
Power Dissipation (T4 = 25°C) Po 0.6 w
Power Dissipation (T¢ = 26°C) Po 1.0 . W
Thermal Resistance . 7N 208 °c/w
' 01c 125 « °cw
Tem‘perature, Junction and Storage Tj, Tstg —55 to + 150 - °c
@ ordering information
PACKAGE/LEAD CODE
refer to E]

NR421XX

HFE GROUPING

refer to [5]
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[Z_—] electrical characteristics Tc=25°C

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
BVceo Collector-Emitter Sustaining Voltage Ic=1mA 30 \"
BVceo Collector-Base Breakdown Voltage Ic = 100pA 35 \%
BVeggo Emitter-Base Breakdown Voltage Ig = 10uA 3 5.5 \
Icso Collector-Base Leakage Current Vcg = 30V 0.1 MA
Vge (sat) Base-Emitter Saturation Voltage Ic=10mA, Ig =0.5mA 830 950 mV
Vce (sat) Collector-Emitter Saturation Voltage Ic=10mA, Ig =0.5mA 150 300 mV
Ccb Common Emitter Collector Ve =10V, =1 MHz 0.65 . 0.9 pF

Feedback Capacitance
Cob Collector Output Capacitance Veg = 10V, f=1 MHz 0.9 1.3 pF
rb’Cc Collector Base Time Constant lc=2mA,Vgg =5V 8 20 pS
Roep Common Emitter Output Resistance Ic=2mA,Vcg =5V
f =200 MHz 5 KOhm
ft Current Gain Bandwidth Product lc=2mA,Vgeg =5V 450 700 MHz
@ HFE groupings
GROUPING PARAMETER CONDITIONS MIN TYP MAX RATIO
E DC Current Gain Ic=2mA,Vcg =5V 30 38 50 1:1.6
F . DC Current Gain Ic=2mA,Vgeg =5V 45 58 .75 1:1.6
G DC Current Gain Ilc=2mA, Vcg =5V 68 85 110 1:1.6
H DC Current Gain lc=2mA,Vcg =5V 100 127 160 1:1.6
R DC Current Gain Ilc=2mA,Vcg =5V 20 32 50 1:24
S DC Current Gain lc=2mA, Vcg =5V 45 70 110 1:24
T DC Current Gain lc=2mA, Vcg =5V 100 150 240 1:24

@ physical dimensions

TO92

—J

max power dissipation

1.2

1.0

AN

T=CASE T'EMPE.RATQRE

0.8

1 T 1 1
T = AMBIENT TEMPERATURE

0.6

0.4

TN

~

0.2

N

MAXIMUM POWER DISSIPATION (Pp max) — — W

25 60

75 100 125 150 175 200
TEMPERATURE (T) - - °C
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NR421(NPN)

typical performance

NORMALIZED HFE RATIO

FORWARD TRANSFER SUSCEPTANCE (—bfe) — — mmho

INPUT SUSCEPTANCE (bie) — — mmho

characteristics
" HFe1/HFE2
current linearity ratio (A)
Vee=5v
2
1 -
-t
L1
0.5 \
0.3
0.2
0.1
0.1 0.3 1 3 10 50
COLLECTOR CURRENT (Ig) — —mA
Yie
common emitter input admittance ©) '
VEe =5V, Ic=2mA
20 300MHz —— 500MHz
10
100MHz
5
3 50MHz
2 I
1 2 3 5 7 10 20 30

INPUT CONDUCTANCE (gie) — mmho

Yfe

common emitter forward transfer admittance (E)

VCe=5V,I¢c=2mA
i
50
500MHz k\300MHz
20 |
100MHz

20

50MHz
10 L

10 20 30 50 70 100

FORWARD TRANSFER CONDUCTANCE (gfe) - - mmho

REVERSED TRANSFER SUSCEPTANCE (—bre) — — mmho

COLLECTOR/BASE TO EMITTER VOLTAGE (Vgg/VBE) - -V

OUTPUT SUSCEPTANCE (boe) — — mmho

Vce(sat)/VBE(on)
collector/base to emitter voltage (8)
5 VgEe (ON) — — Vge =5V
3 Ve (SAT) — - HFE=20
2 1
1 VgE (ON)
0.5
/'
02 VGE (SAT) -
0.1
0.05
0.02
001 :
0.1 03 1 2 10 50
COLLECTOR CURRENT (ig) — —mA
Yoe
common emitter output admittance (D)
VEe=5V,Ic=2mA
. ma
3 500MHz
wdil
1 / 300MHz
100MHz
05 Al
0.3 50MHz
0.2 ) —
0.01 002 00501 020305 1 23 6 10
OUTPUT CONDUCTANCE (goe) - - mmho .
Yre
common emitter reverse transfer admittance (F)
VCE=5V,Ic=2mA
T
A— 500MHz
|
1 / 300MHz
0.7 -
08 4 100MHz
0.3
0.2 “ 50MHz
0 | .
03 05 07 1 2 3 5

REVERSE TRANSFER CONDUCTANCE (—gre) - - umho
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FM performance (88—108 hiHz) : AM performance (525—1650 KHz) AUDIC parformance
® 30dB quieting sensitivity: 2UV @ maximum sensitivity: 100uv /M ® 10% THD output power: 3W +3W
@ limiting sensitivity: TV @ 20dB quieting sensitivity: 280uUV/M @ frequency response: 50Hz — 15KHz
® AM rejection: ’ 40dB ® selectivity T10KHz: —28dB @ channel separation: 45dB
® AFC holding range: 800KHz ® AGC figure of merit: 52dB @ tone control range: +10dB
® stereo separation: 40dB ® overload distortion: 3% ® typical system dist: 0.5%

Figure A. AM/FM/Cassette Home Stereo Circuit
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NR431(NPN)

National
Semiconductor

NR431(NPN)HF amplifier/FM converter transistor

features » . m package and lead coding

® 1.1pF t{/pical collector feedback capacitance
® 5K Ohm minimum RF output resistance at 100 MHz

TO-92

™ 150mV typical Vcg (sat) charactersistics at
Ic =10 mA, and Ig = 0.6 mA
® “Epoxy B’ packaging concept for excellent reliability

v

applications
®u  High frequency am;;lifiers/converters ‘ PACKAGE CODE LEAD
= CB radios Tos2 ! 2|3
®  Low power RF oscillators E E B c
F . E C B
H Cc B E
maximum ratings
PARAMETER SYMBOL RATING UNIT
Collector-Emitter Voltage Veeo 15 Voc
Collector-Base Voltage Ves 18 Vpc
Emitter-Base Voltag.e Ve 3 . Vbc
Collector Current {(continuous) Ig (max) - 30 mApc
Power Dissipation (T = 25°C) Po 0.6 W
Power Dissipation (T¢ = 25°C) Pp : 1.0 w
Thermal Resistance ‘ 94a 208 °cw
8¢ 125 , °cw
Temperature, Junction and Storage Tj, Tstg —55 to + 150 °c

ordering information

PACKAGE/LEAD CODE
refer to m

NR431X X

HFE GROUPING

refer to @




@electrical characteristics Tc=25C

(NdN)LEVHN

SYMBOL PARAMETER ' CONDITIONS MIN TYP MAX UNIT .
BVceo Collector-Emitter Sustaining Voltage Ic=1mA 15 \
BVcgo Collector-Base Breakdown Voltage Ic = 100uA 18 v
BVEBO Emitter-Base Breakdown Voltage Ig = 10uA 3 5.6 \%
Iceo Collector-Base Leakage Current Vcg = 15V 0.1 uA
VgE (sat) Base-Emitter Saturation Voltage lc=10mA, Ig =0.5 mA 830 950 mV
Vce (sat) ' Collector-Emitter Saturation Voltage Ic=10mA, IB =0.5mA 150 300 mV
Ccb Common Emitter Collector Vcg =10V, f=1MHz 1.1 1.4 pF

Feedback Capacitance
Cob Collector Output Capacitance Vcp = 10V, f=1MHz 1.4 1.7 pF
Roep Common Emitter Output Resistance Ic= TmA,Vcg =5V
f=100 MHz 5 KOhm
ft Current Gain Bandwidth Product Ic = 1mA,Vcg =5V 350 600 MHz

E] HFE groupings

GROUPING PARAMETER CONDITIONS MIN TYP | MAX RATIO
E DC Current Gain Ic =1mA, Vgg = 5V 30 38 50 1:16
F DC Current Gain Ic=1mA, Vcg = 5V 45 58 75 1:1.6

"G DC Current Gain lc=1mA, Vcg =5V 68 85 110 1:16
R DC Current Gain lc=1mA, Vcg =5V 20 32 50 1:2.4
S DC Current Gain Ic=1mA, Vcg = 6V 45 70 110 1:2.4

@ physical dimensions ‘ max power dissipation
T0-92 3‘
|
-1{_5 : - Rl E 1.2
17580 - € .
— L S 10
et T = CASE TEMPERATURE :
= )
’ 153~ g os & ————
os = T = AMBIENT TEMPERATURE
e < o6 '
1 2 4/
.018 typ 5 0.4 \
i ‘\
— =z
039" — S o2 N
RIBEH =
055 '855. g ° 25 50 75 100 125 150 175 200
* —e| | .045
0en g TEMPERATURE (T) - - °¢
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NR431(NPN)

typical performance characteristics

NORMALIZED HFE RATIO

{NPUT SUSCEPTANCE (bie) — — mmho

FORWARD TRANSFER SUSCEPTANCE (—bfe) — — mmho

Hre1/HrFe2

current linearity ratio (A)

VgE =5V

»N

0.5

0.3

0.2

0.3 1 3 10 50
COLLECTOR CURRENT (Ig) — — mA
Yie

common emitter input admittance (c)

50 ‘ VEE=5V.Ig=1mA
30 T

300MHz _|

="
100MHz

™

30MHz

/
y K

10MHz
0.2 i

0.1
0.2 0.3

INPUT CONDUCTANCE {gie) — — mmho

Yfe

common emitter forward transfer admittance (E)

0.5 1 2 3 5 10

100
70 VEe=5V,Ig=1mA
50
~ 300MHz
30
20 100MHz
101 30MHz
, \
5 L4
10MHz
3
2
10 20 30 50 70 100

FORWARD TRANSFER CONDUCTANCE (gfe) — — mmho

COLLECTOR/BASE TO EMITTER VOLTAGE (VCE/VRE) = -V

OUTPUT SUSCEPTANCE (bog) ~ — mmho

REVERSED TRANSFER SUSCEPTANCE (~bre) — — mmho

Vce(sat)/VBElon)

collector/hase to emitter voltage (B}
5 VBE (ON) — — Vgg=5V
3 VeE (SAT) - — HFE=20
2 T
1 !
05— VgE (ON) *
0.2 /r
0.1
0.05 VGE (SAT)
0.02
0.01
0.1 0.3 1 3 10 50
COLLECTOR CURRENT (ig) — -~ mA
Yoe
o common emitter output admittance (D)
Vee=5V,Igc=1mA
5 -
; -
2 | 300MHz ]
3 ) 100MHz
0.5
0.3 30MHz
0.2 4
AR
ot i'z 10MHz
0.05 L1

0.005 0.01 0.020.03.05

OUTPUT CONDUCTANCE (goe) — — mmho

Yre ,

common emitter reverse transfer admittance (F

0.1 0.2 0.3 0.5 1

VEe=5V,Ig=TmA
5
. |
2 A _ 300MHz
! 100MHz
0.5 /
0.3
0 / 4 3m\lmz
o1 d 10MH:
0.05 l I
0.3 0.5 0.7 1 2 3 5

REVERSE TRANSFER CONDUCTANCE (—gre) — — umho
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TOKO# 94AC - 7A121A

FM performance (88—108 MHz)

limiting sensitivity:
AM rejection:

AFC holding range:
Bandwidth:

30dB quieting sensitivity: Suv

20uv
40dB

800KHz
180KHz

L4 SWG{f28, N = 20T, Dia = 3mm L = 0.76uH
L5 95T : 8T, L = 600uH, Qu = 300
L7 N =1.5T,PHILIPS #4312-020-34401

T4 T5
o0y
o T EE o D‘:E a1
o1 ¢ N ) " o1

TOKO# 7AS068YPPF TOKO# 154FC - BAS743N

AM performance (525—1650 KHz)

maximum sensitivity:
20dB quieting sensitivity:
selectivity £ 10KHz:
AGC figure of merit:
overload distortion:

MA1010 ooy A2 ,',E Ac
g N weur
= o
[
29y
25oma
Core =
T6 17 T8
e T e S VI )
o—r %= ¥ ::ﬁ st o— e wr
:!" " 1287 " nr "
coL o—4
TOXO# RZC - 1AB414N. TOKO YCC - 4A31SEK. TOKO YHC - 1A0930X
AUDIO performance
100uV/M ® gainat 1 KHz: 200
280uV/M ® 10% THD output power: 900mW
—28dB ® frequency response: 70Hz — 12KHz
40dB ® typical system dist: 0.8%
6% @ alarm tone frequency: 600Hz

Figure A. AM/FM clock radio
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NR461(NPN)

National
Semiconductor

NR461(NPN) low-noise RF/IF transistor

features Eﬂ package and lead coding
8 Low Ccb for excellent RF stability )
| High Roep for simplified RF coupling designs T0-92 .
B 70mV typical V¢g (sat) characteristics at $
Ic =10 mA, and Ig = 0.5 mA /’f./ ,
® 1.1 dB typical noise figure at 1 MHz /
®  “Epoxy B* packaging concept for excellent reliability ! ' 3, 1 .

applications

KAGE CODE LEAD
= MW/SW/CB radios P on2 1l 2] 3
B 0.1 to 50 MHz frequency converters . c R c
® 455KHz to 10.7 MHz IF stages F el c| s
m Low-power RF oscillators H c|B|E
maximum ratings
PARAMETER SYMBOL RATING UNIT
Collector-Emitter Voltage Vceo 30 Vpc
Collector-Base Voltage Vce 35 Vpe
Emitter-Base Voltage Ve 4 Vpec'
Collector Current (continuous) ¢ (max) 30 mApc
Power Dissipation (T = 25°C) Pp 0.6 w
Power Dissipation (T¢ = 26°C) Pp 1.0 W
Thermal Resistance ) 04a ) 208 °cw
8¢ 125 ‘cw
Temperature, Junction and Storage Tj, Tstg —55to + 150 °c
@ ordering information -
PACKAGE/LEAD CODE
refer to m

NR461XX

HFE GROUPING

refer to @
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@electrical characteristics 1c=25°C

<
o)
P
o
-
<
v
Z

SYMBOL PARAMETER CONDITIONS MIN TYP | MAX UNIT
BVgEo Collector-Emitter Sustaining Voltage Ilc=1mA 30 \Y
BVcso Collector-Base Breakdown Voltage Ic = 100uA 35 \
BVego Emitter-Base Breakdown Voltage Ig = 10uA 4 55 \
lcgo Collector-Bése Leakage Current Vcg =30V ) 0.1 UA
Vge (sat) Base-Emitter Saturation Voltage » lc=10mA, Ig =0.5 mA 760 950 mV
Vce (sat) Collector-Emitter Saturation Voltage lc=10mA, Ig =0.5mA 70 300 mV
Ccb Common Emitter Collector ~Vcg =10V, f=1MHz 0.9 1.1 pF

Feedback Capacitance : '
Roep Common Emitter Output Resistance |.lc=1mA,Vgg =5V
f =455 KHz 100 KOhm
f=10.7 MHz 20 KOhm
ft Current Gain Bandwidth Product lc=1mA,Vcg =5V 180 300 MHz |

@ HFE groupings

GROUPING PARAMETER ; CONDITIONS MIN TYP MAX " RATIO
E DC Current Gain lc=1mA,Vgg =5V 30 38 50 1:1.6
F DC Current Gain Ic=1mA,Vgg =5V 45 58 75 1:1.6
G DC Current Gain Ic=1mA,Vgg =5V 68 85 110 1:1.6
H DC Current Gain lc=1mA, Vcg =5V 100 127 160 1:1.6
R DC Current Gain fc =1mA, Vgg =5V 20 32 50 1:24
S DC Current Gain Ic=1mA, Vg = 5V 45 70 110 1:2.4
T DC Current Gain Ic=1mA, Vg =5V 100 150 240 1:24

@ physical dimensions max power dissipation
T0-92 =
)
+ e = 1.2
580 O E] g
. i 210
= T = CASE TEMPERATURE
S~ S os A ————1—
ssa >3 T = AMBIENT TEMPERATURE
‘tyo % 0.6
1
l .018 typ : 04 \‘
0808 SR % .
we { 145 s 02 N
£ ] = 1138 g
bes’ 0 26 50 75 100 125 150 175 200
ges | 1L 1038 X o
o g TEMPERATURE (T) -~ °C
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NR461(NPN)

typical performance characteristics

NORMALIZED HFE RATIO

INPUT SUSCEPTANCE (bie) — — mmho

FORWARD TRANSFER SUSCEPTANCE (~bfe) — — mmho

HrFe1/HFe2
current linearity ratic {A)
3
2 VCe =5V
1 [~ ~
//
o.s}/
0.3
0.2
0.1
0.1 03 1 3 10
COLLECTOR CURRENT (Ig) — —mA
Yie
common emitter input admittance )
b VCE =5V, Ig = 1mA
30
10 45MH2 =
a | [/
9 ~ L l
3 10MHz ’
0.3 — 2MHz
0.1 455KHz g/
0.03 1
0.01 I
0.2 0.3 0.5 0.7 1
INPUT CONDUCTANCE (gie) — — mmho
Yfe ,
o common emitter forward transfer admittance (E)
1
Veg=5V,igc=1mA
© 30
45MHz
10 J‘
2 ¥
3 b IO:ﬂHZ
1 "‘ 2MHz
1
‘ 1
03 & 455KHz
04 ||
10 20 30 50 70 100 200

FORWARD TRANSFER CONDUCTANCE (gfe) — — mmho

OUTPUT SUSCEPTANCE (boe) — — umho

COLLECTOR/BASE TO EMITTER VOLTAGE (VCENBE) -~V

REVERSE TRANSFER SUSCEPTANCE (—bre) — — umho

Vce(sat)/Veelon)
collector/base to emitter voltage (B)
1
° VBE (ON) — - Vgg =5V
g VCE (SAT) — — HFE = 20
2 -
0.5 VgE (ON)
P
0. LI} T
0.1 VeE (SAT) ——
0.0!
0.02[ ‘
0.01 A
0.1 0.3 1 3 10 50
COLLECTOR CURRENT (ig) — —mA
Yoe
common emitter output admittance (D)
10K
= = A
ax Vee=5V,I¢g=1m
1K -
300 45MHz
100 T
’ 10MHz
30 /—+
10 o 2wz
-
3| 455KHz
o ] 1
3 5 7 10 20 30 50 70100 200 300
OUTPUT CONDUCTANCE (goe) — — umho
Yre
common emitter reverse transfer admittance (F)
[ 1 = =
300 45MHz P | Vce 5V|: Ic=1mA
100
‘ 10MHz
n /
e I
10 ]_ 2MHz
|
]

0.1

0.2

03

05 0.7 1 2

REVERSE TRANSFER CONDUCTANCE (—gre) — — umho
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1R42108 NR&2IDS

NR4LBIES NRUBIES

FM performance (88—108 MHz)

AM parformance (5251650 KHz)

TOKO# YLC-4A2SEK

1
Tg nr "

o st
nr 1"

N

TOKO#YHC-TABIDX

Loy q‘;‘,é——o
C——ag 1 .
ar 9" -0
SWG 426, O Smax

L2 P

Ave 25T

SWG0 22, D dmm

L3 S#Ga22.Me47, Das3mm

L4 SAGO23,M = 20T, Cua » 3mm, L= 0250

Lg 787,27, L = 450K, Cu 500

O——.

L6 o 3': coL
o
ar € "?:f i .

[
TOKCYPUO-2AR285R

TOKO 4 1S4AC- TASISSYPPF
154FC-2ASTAIN

7 e "
O—:i ular
nr "

coL
TOKO PRZC-TABA AN

AUDIO performance

® 30dB quieting sensitivity 2V @ maximum sensitivity: 100uV/M ©® 10% THD output power: 3W +3W

@ |imiting sensitivity: /' ® 20dB quieting sensitivity: 280UV/M ® frequency response: 50Hz — 15KHz
® AM rejection: 40dB @ selectivity 110KHz: —28d8B ® channel separation: 4548

® AFC holding range: 800KHz @ AGC figure of merit: 52dB ©® tone control range: +10d8

® stereo separation: 40dB ® overload distortion: 3% @ typical system dist: 0.5%

suoiieoijdde |eoidAy @

Figure A. AM/FM/Cassette Home Stereo Circuit

(NdN) 194N




NRO41(NPN)

National
Semiconductor

NRO41(NPN) low-level signal switching transistor

features m package and lead coding
® 40mV guaranteed Vcg (sat) characteristics at . :
Ilc =1mAand Ig = 0.1mA T0-92

® | inear collector characteristics
® 1dB typical wide-band Noise Figure

® “Epoxy B’' packaging concept for excellent reliability

applications

®  ALC device for CB microphone circuits

8 (Cassette circuits
PACKAGE CODE - LEAD
®  Audio signal switches TO-92 1 2 3
®  Envelope modulators for musical equipment E E B c
F E Cc B
. H [of B E
maximum ratings
PARAMETER SYMBOL RATING UNIT
Collector-Emitter Voltage Vceo 20 Vpc
Collector-Base Voltage Vce 20 Vpc
Emitter-Base Voltage VEg 5 Vbc
Collector Current (continu(;us) Ic (max)‘ 30 mApc
Power Dissipation (Ta = 25°C) Pp 0.6 ' w
_Power Dissipation (T¢ = 25°C) P 1.0 ] ‘w
Thermal Resistance Oya - 208 °c/w
04c 125 °c/w
Temperature, Junction and Storage Tj, Tstg — 55 to +150 °c

ordering information

NRO41X

PACKAGE/LEAD CODE

refer to III
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@ electrical characteristics T1¢=25°C

Z
-]
]
NN
b
Z
O
Z

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
BVcEo Collector-Emitter Sustaining Voltage Ic=1mA 20 Vv
BVcBo Collector-Base Breakdown Voltage Ic = 100uA 20 \
BVego Emitter-Base Breakdown Voltage lg = 10uA 5 Vv
Iceo Collector-Emitter Leakage Current Vceg =15V 1 HA
IceBo Collector-Base Leakage Current Vcg = 15V 50 nA
lego Emitter-Base Leakage Current Veg =4V 0.1 HA
Vge (sat) Base-Emitter Sat;Jration Voltage Ic=1mA,lg =0.1 mA 0.65 0.8 v
VcE (sat) Collector-Emitter Saturation Voltage Ic=1mA, lg=0.1mA 25 40 mV
Cob Collector Output Capacitance Vcg = 10V, f= 1 MHz 2 pF
NF Noise Figure ic = 10pA, Vg = 5V 1] dB
Rs = 10K, BW =157 KHz

i

@ physical dimensions @ max power dissipation
=
4 |
ol 7 |
ol T T ITTT]
— L y 15
o010
o185 || = T=CASE TEMPERATURE
0148~ 2 Ve | | | |
© 08
594 = I ] | |
e . £ 06 T = AMBIENT TEMPERATURE
.018 typ & : /
S .4 NG
-_— e Y ~
090R | % \
e { 1485 © 0.2 Py
{ ) =135 a - \
T g 0
58— |+ 632 § 25 50 75 100 125 150 175 200
g TEMPERATURE (T) - - °C
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NRO41(NPN)

typical performance characteristics

COLLECTOR/BASE TO EMITTER VOLTAGE

VCcE(sat)/VBE(sat)

5000 collector/base to emitter saturation voltage
TEST TIME = 300uS
2000 T
> 780mV, |
E S0
| VgE (SAT) HFE=10
o 200 [ | |
o0
11
50 =
g ~{ ] VCE (SAT) HFE=10
20
5
001 0.03 0.1 0.3 1 3 10 30
COLLECTOR CURRENT (ig) — — mA
Attenuation
attenuation vs control voltage
SEE TEST CIRCUIT
@ o
t
110 TEST CIRCUITB
2 .
s N
= 30 \
w
E 40 N
50 Py TEST CIRCUIT A -
" Ll
0.1 0.3 1 3 10 30 100
CONTROL VOLTAGE (Vggpt) — = V
Dynamic range
maximum input voltage vs THD
. l TEST CIRCUIT A
-] ° =
5 (
' 1o G B‘{% T
S 20 AN S
= NN ™~
E 30 \\\\‘\>‘
z A THD = 0.5% ™S
E 4~ B THD=1% AN
< ol C THD=2% N
- T
D THD=4% N
60 I |

1 2 3 8

10

20 30 50

INPUT VOLTAGE (Vijp) = — mV r.m.s.

100 200 300 500

OUTPUT DISTORTION (THD — Vo) — - %

COLLECTOR TO BASE CAPACITANCE (Cob) — — pF

CONTROL VOLTAGE (Veont) — — V

Cob
20 output capacitance
EMITTER-OPEN
20 :
10
5 \\.. S
3 ™~
i \
2 ~
1
0.1 0.3 1 3 10 30 100

COLLECTOR TO BASE VOLTAGE (Vgg) -~V

THD-Vo/Vcont

a output distortion and control voltage

TEST CIRCUIT A
Vin = 20mV r.m.s.
3 T T
l THD-V,
1
THD-V,
2 Py TEST CIRCUIT B
\ Cong Vi = 50mV r.ms.
N
"= 1
0 I
0.01 0.02 0.03 0.05 0.1 0.2 0.3 0.5 1

OUTPUT VOLTAGE TO INPUT VOLTAGE RATIO

Test circuits

o o

Vin o+ NROAT  Vout TEST CIRCUIT A
_ Veant o

o o

o o

Vin Vout yesT CIRCUIT B

o o
NOTE: ATTENUATION = 20 Jogy o 34t
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2K
AA ©-
S .
REC
Ors
1.2K

Figure A. 60dB ALC Range Record/Playback Preamplifier

A —]

PROGRAM J B —
SELECT |C—f

o —}

L1

Figure C. Squelch Circuit

74C175
CD4028

68K

Figure B. 10 Channel Program Selector

——OVee =6V

=
> 68K

NBOMIEU

"SQUELCH

Figure D. Ringing Tone Generator
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Process 02

National |
Semiconductor

0.008
{0.152)

gt
(0.406)

f

Process 02 NPN Small Signal

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. ldeal for
use in audio, radio and television applications.

PRINCIPAL DEVICE TYPES

TO-92: MPS-A20

MPS-6573-6
w

PARAMETER CONDITIONS MIN TYP MAX UNITS
BVCEO Ic=1mA,Ig=0 40 \
BVEBO IE=100uA, Ic=0 4.0 N \Y
IcBo VcB =30V, IE=0 100 nA
HFE Ic=5mA, Vcg = 10V 40 400
VBE(ON) Ic=5mA, Vcg =10V 0.85 ‘ v
VCE(SAT) Ic - 10 mA, Ig=1mA 0.25 \
fr Ic=5mA, VCE = 10V, f = 100 MHz 125 \ MHz
Cob Ve =10V, Ig=0, f= 100 kHz 4.0 pF
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V - VOLTAGE Hgg — DC CURRENT GAIN

hpe ~ OUTPUT ADMITTANCE (umhos)

DC Current Gain vs
Collector Current

T =
i Ve = 10V
o EFE
300 il
N
L
100 i i
i
50 h ¢ i
30 I!I I Il
Il
o LU
0.1 05 1 5 10 50 160
Ic — COLLECTOR CURRENT (mA)
Saturation and ON Voltages
14 T i
]
{1
1 Vge(saT) @lc/lg =18
| WA
| Ll Lt
i HES
¥ v, ® Vg = 10]]
05 BE(ON) ¥ VCE
UL ] . |
0.1 —Vee@san Elc/lp=1 &
= 1
6.1 05 1 5 10 50 100
Ig — COLLECTOR CURRENT (mA)
Output Admittance vs
Collector Current
1 T
Veg =10V
0.5 f=1kdz 1
7\
0.2 /
01 4
0.05
vy
0.02
0.01

01 02 05 1 2 5 10
Ig ~ COLLECTOR CURRENT (mA)

Process 02

Bandwidth Product vs
Collector Current

1k T
V;;E-flﬂ\(._
500
360
= 1 N
= N
2 w0 el s
t
< 5
30
10
1 5 10 50 100
Ig — COLLECTOR CURRENT (mA)
Capacitance vs Reverse
Voltage
10
7
[P a.. VT
g B
g 3 [P Cob
X3
2 I~
5, .
| M
© \
N

1

0406 1 2 4§ 10 20 40
'VR - REVERSE VOLTAGE (V)

Base Spreading Resistance
vs Collector Current

170 TTTTIT
i~ =10V |

CE
N f=1kHz

™
150 AN

N

160

140 N

130

1, ~BASE SPREADING RESISTANCE (£2)

120
061 02 s 1 23 5 10

Ig ~ COLLECTOR CURRENT (mA)
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Process 04

National Process 04 NPN Small Signal
0017 DESCRIPTION
0035 (0.432) 0008
o.0a89) mfm:, Process 04 is a non-overlay double diffused silicon
— —-(—:%ﬁ% epitaxial device. Complement to Process 71.
APPLICATION
( ) This device was designed for low noise, high gain,
00025 general purpose amplifier application. From 1 uA
0017 {00635 to 100 mA collector current.
e ] K
PRINCIPAL DEVICE TYPES
.
TO-18 BC107 Series
0.0026 TO-92 (ECB) 2N2923 Series
{0.6560) TO-92 (EBC) MPS2923 Series
0.0018
{0.0406)
PARAMETER TEST CONDITIONS MIN TYP MAX UNITS NOTES
NF (spot) lc = 200 uA, VC‘E =5V 2.0 4.0 dB TO-18
f=1kHz, Rg= 2k
Cob Veg =10V, f=1MHz 3.2 3.5 pF TO-18
Ci Veg =05V, f=1MHz 7.6 8.5 pF TO-18
fr Vee =5V, Ic=10mA 150 350 MHz
hee Veg =5V, Ic = 100 uA 50 250 500
hee Ve =5V, lc=2mA 50 250 750
hee Veeg =5V, Ic = 100 mA 75 250 300
hee Veg = 1V, Ic =100 mA 30 100 150
VeE (sat) lc=10mA, Ig=1mA 0.040 0.080 \
Veegat Ic=100mA, 15 =10 mA 0.120 0.180 v
VgE(sat) lc=10mA, lg =1mA 0.75 0.85 Y%
VBE (sat) lc =100 mA, Iz =10 mA 0.89 0.95 \%
BVCBO |C= 10 [JA 50 40 120 \%
BVceo lc =10 mA 20 45 55 \"
BVego Ig = 10 A 7.0 V-
Icao VCB =40V 10 NA
leso Vgg =4V 10 NA
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Vceisar) ~ COLLECTOR EMITTER

SATURATION VOLTAGE (V)

Ccp — OUTPUT CAPACITANCE (pF)

bge — DC PULSE CURRENT GAIN

1000

800

600

400

200

.04

Pulsed DC Current Gain vs
Collector Current

T T
| Vee = 5v
Ta=125°C |||
L
LT
bt /’
ErTTT Ta-25°C
il

01 A 1

Ic = COLLECTOR CURRENT (mA)

10

100

Collector-Emitter Saturation
Voltage vs Collector Current

1T
Fic/1a=10
TA=1ZSC,/
4
R '
FTa=25¢C
NS
0 a 1 10 100

)¢ — COLLECTOR CURRENT (mA}

Output Capacitance vs Reverse

Bias Voltage

[T
N =0
4~ = 1.0 MHz
N
TN
1 1 10

REVERSE BIAS VOLTAGE (V)

BASE-EMITTER ON VOLTAGE (V)

Veeon

‘Vce - COLLECTOR VOLTAGE (V)

Pomax) — MAXIMUM POWER DISSIPATION (mW)

08

0.6

0.4

02

©

Base-Emitter On Voltage vs
Collector Current

r
I Vee =5V
i
LT
B
- Ta=25C
L
o0 a 1 10 100

70

5.0
4.0

30

800
700
600
500
400
300
200
100

Ic — COLLECTOR CURRENT (mA)

Contours of Constant Gain
Bandwidth Product (F1)

T 1T
iR e
| R 1
/]
|-
0.1 10 10 100

Ic ~ COLLECTOR CURRENT (mA)

Maximum Power

Dissipa

tion vs

Ambient Temperature

70-92\\\\
N

NN\

70-106 N \ \\

50

100 150 200

Ta - AMBIENT TEMPERATURE (°C)

Vgeisar) — BASE-EMITTER
SATURATION VOLTAGE (V)

Cigo — INPUT CAPACITANCE (pF)

Ppmax) — MAXIMUM POWER DISSIPATION (mW)

Process 04

Base-Emitter Saturation Voltage

vs Collector Current

0TI T
’-Ic 1g=10
. |
X —+ L
Ta=25 CTTH
S T
4
’a?‘ i
= =125 ¢
2
0
0 A 1 10 100

2400
2100
1800
1500
1200
900
600
300

Ic ~ COLLECTOR CURRENT (mA}

Input Capacitance vs
Reverse Bias Voltage

™~~~

TTTTT

T
e =
£=1.0 MKz

N

N

01 1.0
REVERSE BIAS VOLTAGE (V)

Maximum Power Dissipa-
tion vs Case Temperature

N 1018
N
N N
1092\
10-108 < N
N
50 100 150

Te - CASE TEMPERATURE (°C)

200
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Process 04

NF ~ NOISE FIGURE (¢8)

Rs — SOURCE RESISTANCE {k<2)

h, — VOLTAGE FEEDBACK RATIO x 10

Noise Figure vs Source

Noise Figure vs Collector

Resistance Current
12 T T 12 LULRALLLR “
; Vee =5V Vee = 5V Hi
10 | Freq=1kHz T TN SRR
Ic = 100 A El )
8 [+ f & b
K : ‘
e
6 N\ z
8
4 [N 2
|
HS
2 -4
o LU
100 ™

001 01 B 1
I - COLLECTOR CURRENT (mA)

Rs — SOURCE RESISTANCE ()

Contours of Constant Narrow
Band Noise Figure

Rs - SOURCE RESISTANCE (k:2)

0 ’

Voltage Feedback Ratio

T 1T 117
Vee =5V ||

f=1kHz
:
8
g
E
z
\Y z
\ g
N 5
5
3
N [}
\
! K

1 10 100

" lg — COLLECTOR CURRENT (mA)

Ic -~ COLLECTOR CURRENT (mA)

Contours of Constant Narrow
Band Noise Figure

.001 01 A 1 10
Ic ~ COLLECTOR CURRENT (mA)

Input Admittance

T TTT17T
A Vee =5V

\ Freq=1kilz ||
10

1 10 100
Ic -~ COLLECTOR CURRENT (mA)

NF - NOISE FIGURE (dB)

hy. - SMALL SIGNAL CURRENT GAIN

hoe = OUTPUT ADMITTANCE (umhos)

700

600

500

400

300

200

100

1000

Process 04

Noise Figure vs Frequency

1T T T
V-
10 1% 106 100k
f~ FREQUENCY (Hz)
Small Signal Current Gain
™~
Ve =5V
f=1kHz
[
1 10 100

Ic — COLLECTOR CURRENT (mA)

Output Admittance

=T
FVce =5V
f=1kHz

1 S 10 100

I = COLLECTOR CURRENT (mA)




National Process 05 NPN Darlington
Semiconductor

DESCRIPTION

GO SS920.d

Process 05 is a monolithic double diffused, silicon

o0z epitaxial Darlington.

(0.660}

0.007

™ ww [T APPLICATION
This device is designed for applications requiring
Y ‘ extremely high current gain at collector currents
% % 0005 to 1 Amp. :
{0.152) 0025
L ? wem PRINCIPAL DEVICE TYPES

%Z‘ TO-92, MPS-A12 (EBC), 2N5306 (ECB)

0.004
(0.102)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS | NOTES
NF lc =1mA,Vcg =5V, Rg = 100k, f = 1 kHz 2 dB
Ceb Veg = 10V, Ig =0, f= 1 MHz 4 8 pF
hee Ilc =10 mA, Vcg =_5v ‘ 5,000 | 50,000 |200,000

Ic =100 mA, Ve =5V 5,000 | 100,000 {250,000
Veesam 10 mA, 0.01 mA . 0]
100 mA, 0.1 mA 15
v 10 mA, 5V 12 140
BE(ON) 100 mA, 5V 1.25 2.0
hre Ic =10 mA, Vg = 5.0V, f=1kHz 80,000
BVces Ic = 100 LA 30 40 50 \%
IcEs Vceg =15V, Vgg =0 100 nA
lceo Veg =15V, 1g =0 100 nA
leso Vgg =10V, Ic =0 100 nA
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Process 05

Vaesar - BASEEMITTER ‘
Ponwax ~ MAXIMUM POWER DISSIPATION (W) bre - DC PULSE CURRENT GAIN (x1000)

SATURATION VOLTAGE (V)

b ~ SMALL SIGNAL CURRENT GAIN

N W R e e o~ e

20

DC Pulse Current Gain
vs Collector Currant

-V, -svm

1.0 10 100 1000
Ic ~ COLLECTOR CURRENT (mA)

Maximum Power Dissipa-
tion vs Case Temperature

J0.39 (STEEL)
™
\
7033 (KOVARIN
AN
~

50 100 150 200
Tc ~ CASE TEMPERATURE (°C)

Base-Emitter Saturation Voltage

vs Collector Current
lc_ = 1000
[y 1
L~
/f
-
1 0 100, 1000

Ic — COLLECTOR CURRENT (mA)

Small Signal Current Gain vs
Collector Current

T
=100 MHz

g
< .
Vee =10V_j 11

% =i
AT Vee =

1 1 100 200
Ic ~ COLLECTOR CURRENT (mA)

Vaeion) — BASE-EMITTER ON VOLTAGE (V)

Pomax ~MAXIMUM POWER DISSIPATION (W)

Iceo — LEAKAGE CURRENT (nA)

Cu — INPUT CAPACITANCE (pF)

a0
80
1.0
6.0
5.0
40
30

10

01

Base-Emitter On Voltage

vs Collactor Currsnt

I~ Vee

1 10 100 1000
Ic - COLLECTOR CURRENT (mA)

Power Di
T0-202 vs Case and Ambient
Temperature

[
N

T=T¢.

L | _T=T,

—]
% 50 75 100 125 150
T - TEMPERATURE (°C)

Input Capacitance vs
Reverse Bias Voltage

TTTTT
1= 1 MHz 1

A 1 10
REVERSE BIAS VOLTAGE (V)

Collector-Base Diode Reverse

Current vs Temperature
T
|- Ves =30V —
/
VA
A
Y

L] 25 50 % 100 125
T, — JUNCTION TEMPERATURE (°C)

P Veeman - COLLECTOR-EMITTER
SATURATION VOLTAGE (V) Pomax) — MAXIMUM POWER DISSIPATION (m)

Cca — OUTPUT CAPACITANCE (pF)

BVcer — BREAKDOWN VOLTAGE (W

Process 05,

Maximum Power Dissipa-
tion vs Ambient

Temperature
1600
1400
1200
1000
7092+
400 NG
600 70920\ 70-39
N0 o2 NN O
400 ~
200 QO
~N ‘\
[] 50 100 150 200

Ta — AMBIENT TEMPERATURE {°C)

*One square inch of copper run

Coll Emitter :
Voltage vs Collector Current
16 LR
I_:. = 1000
s
12 /
8 o
1]
a
0
1 " 100 1000
Ic — COLLECTOR CURRENT mA)
Output Capacitance vs
Reverse Bias Voltage
12 Y
N 1= 1MHz
10 NG
N
s N
N
] NG
4
-
2
0
a 1 10 50

REVERSE VOLTAGE (V)

Collector-Emitter Break-
down Voltage vs Resistance
55

50
45

40

10 100 1000
RESISTANCE (ks2)
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National

Semiconductor

0.018

(0457)

0.0035
(0.0889)

(0.457)

DESCRIPTION

Process 07 NPN Small Signal

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 uA

to 25 mA collector current.

PRINCIPAL DEVICE TYPES

TO-18 2N930
TO-92 2N5088 (EBC), 2N3392 (ECB)
PARAMETER TEST CONDITIONS MIN TYP MAX UNITS NOTES
NF (spot) 'ID(;‘; lozl.éAF;;/CE =5V, Rg = 10k, f = 100 Hz, 3 10 dB
NF (spot) F',‘;; 104 Yor =5V, Rs =10k, =1 ke 1 3 . dB
NF (spot) :,Z‘; 1=02ukA|_.‘ZVcE =5V, Rg = 10k, =10 kHz, 1 3 dB
NF (wide band) L‘;W 101’;{*7' :I_?ZE 5V, Rs = 10k, 1 3 dB
hfe Ic =500 uA, Vgg =5V, f =20 MHz ‘5 7
Ceb Vcg =5V 1.7 2.5 pF TO-18
Ceb Veg = 0.50V 45 6.0 pF T0-18
hee Ic = 1A, Vgg = 5V 35 170 450
hee I = 10 A, Vg =5V 45 230 670
hee Ic = 100 A, Vg =BV 60 300 830
hee Ic =500 uA, Vgg =5V 65 335 950
heg Ilc=1mA, Vcg =5V 70 350 1000
hee Ic=10mA, Vgg =5V 65 320 900
VeESAT) Ic =1mA, Ig =0.10 mA 0.06 0.10 v
VeesaT) Ic=10mA, Ig = 1 mA 0.08 0.15 v
VBE(SAT) Ic=1mA, lg =0.1TmA 0.65 0.75 \"
VBE(SAT) lc=10mA, g =1mA 0.70 0.85 \%
BVceo - Ic=10mA 60 80 100 \
BVceo Ic =100 pA 60 \
BVEBo Ic =10 A 8 V
lceo Vcg =45V 10 nA
leso Vgg =4V 10 nA
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Process 07

200

heg — DC PULSED CURRENT GAIN

0.001

Vgetsan - COLLECTOR SATURATION VOLTAGE (V)

50
ag
=
)
w 30
4
H
£
S 20
H
<
g
10

_--..,N
s 33 %
§ 288888 8 8

Pomax) — MAXIMUM POWER DISSIPATION (mW)
-

Pulsed DC Current Gain
vs Collector Current

-
M \
N
r N
Vee =
Ta=25°C
01 A 1 10 100

Ic — COLLECTOR CURRENT (mA)

Collector Saturation
Voltage vs Collector

Current
'Ic T
< =10
" /
Ta = H100°C,
LI
Ta = +25°C
L
01 10 1 100

Ic - COLLECTOR CURRENT (mA)

Input and Output
Capacitance vs .
Reverse Bias Voltage

11
\Brs
IP =0
N
Cob
— le=0
~

0 40 80 120 160 200
REVERSE BIAS VOLTAGE (V)

Maximum Power Dissipa-
tion vs Case Temperature

N o8
""\\ \\
70821\
AN
N

50 100 150 200
Tc - CASE TEMPERATURE (°C)’

hfe — SMALL SIGNAL CURRENT GAIN

Vae sa) — BASE-EMITTER SATURATION VOLTAGE (V)

=25°C

CHARACTERISTICS RELATIVE TO VALUE AT T,

NF — NOISE FIGURE (dB)

Small Signal Current Gain
vs Collsctor Current

—
Vee =5V _j
pa

80

117 Ta = 100°C
600
™
am s
N

200

v

01 A 1 10 100

Ic — COLLECTOR CURRENT (mA)

Base-Emitter Saturation
Voltage vs Collector
Current

10

04

0.2

01 10 10 100
Ic - COLLECTOR CURRENT (mA)

" Normalized Collector
Cutoff Current vs
Ambient Temperature

1000

100

Z
y

25 50 75 100 125 150
Ta ~ AMBIENT TEMPERATURE (°C)

)
Wide Band Noise Figure vs
Source Resistance

§ | Vee=50V ] ?m

POWER BANDWIDTH
4 [ OF 15.7 kHz T
\ I 1 I {4

Ic= 1
3 L c = 100 kA
T

2 Ic = 30 uf
1 / PrTITT
ic = 10,7
\ I LU

% 2% S 10k 20k 50k 100k
Rs — SOURCE RESISTANCE ()

Vge(on) — BASE-EMITTER ON VOLTAGE (V)

Rs — SOURCE RESISTANCE (©2)

Vce ~ COLLECTOR VOLTAGE (V)

Pomax) ~ MAXIMUM POWER DISSIPATION (i)

Process 07

Base-Emitter On Voltage
vs Collector Current

10
Ve = 5.0V
08
44 -
o = T
L {1 1100°c | o | 1]

04 -
0.2

0 Ll

[X] 10 10 100

Ic ~ COLLECTOR CURRENT (mA)

Contours of Constant
Gain Bandwidth
Product (fy)

T
Ui

[ 110
TLH

T

01 10 10 100
" lc - COLLECTOR CURRENT (mA)

Maximum Power
Dissipation vs
Ambient Temperature

N
amn
1052\ N

N
200 : \\\

N

N

0 50 100 150 200
Ta — AMBIENT TEMPERATURE (°C)

Contours of Constant
Narrow Band Noise
Figure

10k

=
sk N
N

500 H
]
20 o anowioT =
w0 [28em [T N8 q
1 10 100 1000

fc ~ COLLECTOR CURRENT (uA)
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o
Process 07 | g
(1]
w
Contours of Constant Contours of Constant (7))
Narrow Band Noise Narrow Band Noise
Figure Figure o
10k ¥ 10k =y
3w OORS T T = s
2 N = \NA s 1
Eoa 4 g \\\: N
% N * 3 d @ N INLE3
5 " ERAL E b EéE EINGHE y 0 H
£ it ~‘—”u = = 6 T T1]
2 5. b &2 s Vee = 5.0V =
& m :I:i«:zw!ll S o m 1= 10kie i )
13 LEAIONIOTH - 200 s 10 LBANOWIDTH - 2tz n
1 10 160 1000 1 10 100 1060
1 - COLLECTOR CURRENT (uA) fc - COLLECTOR CURRENT (1:A)
Centours of Constant
Narrow Band Noise Noise Figure vs
Figure Frequency
" S5 O ez I
g af T e s T
= 5 =1
8 = lc=|MuA—""’
g = ¥ Rs=10ks2 |
g g * -\ o= 10mA
) 5;:, 3 2 I = 1.9mA /
a 1Mz \N:: é MAAVEA SO
& 200 N ~: \ ir
- 2“".“.".iﬂﬂl N . Vee = 5.0V
4] 0 10 10 01078 1072 10t 1 10 e
Ic - COLLECTOR CURRENT (mA) 1~ EREQUENCY (MHz)
SMALL SIGNAL CHARACTERISTICS (f= 1.0 kHz)
SYMBOL CHARACTERISTIC TYP. UNITS TEST CONDITIONS
hie Input Resistance 15 k2 Ilc=1.0mA Vce =5.0V
hoe Output Conductance ' 15 umho Ic=1.0mA Vcg =5.0V
he Voltage Feedback Ratio 425 x1076 lc=1.0mA Vcg =5.0V
hte Small Signal Current Gain 400 lc=1.0mA Vce.=5.0V
hip Input Resistance 27 ohms lc=10mA Vcg=5.0V
TYPICAL COMMON EMITTER CHARACTERISTICS (f = 1.0 kHz)
w1 8 14 W
- Vee = 5.0V T T > | !_"’ . »
g Mlicerom o L b = L[ A H
e 20 2 ‘/‘n? 3
EJRE] £ -~ S C L4 s
e M . 2 \ Ll n 2
Z 10 g [RRAl { ]
< ”~ os -
z 0 s b - <
eEn f ol =5E g
g 07 b g o 1 tl;‘nA é
E osf—tifh z e T, - 25° ]
g gyl L1 5 o8 2 &
€ w0 -0 0 s 100 150 E o s w0 5 A % =
8 T, — JUNCTION TEMPERATURE (°C) H Vee - COLLECTOR VOLTAGE (V) E Ic ~ COLLECTOR CURRENT (mA)
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Process 08

National
Semiconductor

{

)

Im !
i 00055 0.030

!

|

(0.1397) (0.762)

!

Process 08 NPN High Voltage

DESCRIPTION

Complements Process 73.

APPLICATION

This device was designed as a\general purpose
amplifier and switch for applications requiring
high line voltages.

PRINCIPAL DEVICE TYPES

T0-39 2N3501
— (_::g% —
0.030
(0.762)
PARAMETER TEST CONDITIONS MIN | TYP MAX | UNITS | NOTES
BVceo Ic = 10 mA 100 | 160 185 v )
BVcao Ic = 10 4A 100 v
BVego le =10 uA 6 v
lcao Vg =50V 50 nA
leso Veg =4V 25 nA
hee lc =0.1 mA, Vg =10V 20 | 40
hee Ic =1mA, Vgg = 10V 2% | 70
hee lc =10 mA, Vgg = 10V 3% | 95
hee le =150 mA, Vg = 10V 40 | 100 300
hee lc =300 mA, Vgg = 10V 15 | 40
VeEsaT) Ic = 150 mA, Ig =15 mA 0.25 04 v
Ve saT) Ic =150 mA, Ig =15 mA 09 12 v
Cos Veg =10V 75 10 pF
Cis Veg = 0.5V 65 80 pF
fr lc =20 mA, Vgg =20V, f = 100 MHz- 150 | 200 MHz
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Hee ~ DC PULSE CURRENT GAIN

Vec(sam — BASE-EMITTER SATURATION VOLTAGE (V)

CAPACITANCE (pF)

3
Maximum Power Maximum Power w
DC Pulsed Current Gain Base-Emitter On Voltage Dissipation vs Dissipation vs
vs Collector Current vs Collector Current Ambient Temperature Case Temperature o
s H g
s " Ve £ e g’ o
1 = 3
= S 1400 s
5 e = =
3 - g s
S 2 1200 g 6
= =1 1%} =3
S s R 2 1000 s s 0.3
< [ TH— < 03 5
£ £ 800 ~ S 4
] 2 =
&4 Ea N E
wr S =
2 E ™ 2
T2 ] N =
5 [
5 N %
£ 0 ] i
10 100 1000 A 1 10 100 g 0 50 100 150 200 2 0 50 100 150 200
&£
Ic - COLLECTOR CURRENT (mA) Ic - COLLECTOR CURRENT (mA) T, — AMBIENT TEMPERATURE ('C) Tc - CASE TEMPERATURE ( €)
Collector-Emitter Break-
Collector-Emitter down Voltage With
Base-Emitter Saturation Saturation Voltage vs Resistance Between Small Signal Current Gain
Voltage vs Collector Current = Collector Current Emitter and Base vs Collector Current
=
10 2 05 300 16 T T
/ o ,VLI ng,,év s ( Il 1 = 1mA z |__ FREQ =20 MHz
] = 250 b 3 Vee = 10V A
08 =z 04 = 5 2 /.
1] 2 5 a
2 2 260 g
Lt < >
il e : 2
- =
/ g w Hii E A
o £ A /
2 Ta = +100° g I b1 L
E = ! ER
02 g M =R ] = 200 3 a
Ic=101g < Ta=+25°C 1L | £ l"" \
Ll z R s b £
0 LIl ) 190 LLLL I 0
0.1 10 10 100 1000 u 0.1 1.0 10 100 1000 a 1 10 100 1000 1 10 50
Ic - COLLECTOR CURRENT (mA) = Ic ~ COLLECTOR CURRENT {mA) RESISTANCE (ks Ic — COLLECTOR CURRENT (mA)
Input and Output Safe Operating Area TO-39
Capacitance vs Collector-Emitter Voltage With “Wake Field"” Type Collector-Base Diode
Reverse Bias Voltage vs Collector Current 296-4 Heat Sink Current vs Temperature
60 5 — 1000
TTIT 17
N I IH f= MHz < 7 _'\]"‘ H = I Veg = 50V
50 SR = H =
Cun e = 8 : H\ N o c 0 7
40 2 = I —Mij\ g
\\ H z CONTINUOUS '\ & A
- 3 e 3
w 2 = H—1— g 0
e e PWR DISSIPATION g 2
2 E g 1 |umiTeD AT 1 SEC PW g
]
N e e - 3 3 e T
10 - w < a=25C 2 i
3 L PW AS INDICATED £
- - DUTY CYCLE - 2% LVceo
o LU Ll n : 0.1
R 1 10 100 1000 1 10 100 1000 25 50 75 100 125 150
REVERSE BIAS VOLTAGE (V) Ic -~ COLLECTOR CURRENT (mA) Vee (V) T, - JUNCTION TEMPERATURE ( C)
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Process 09

National
Semiconductor

0.020

(0.508)

0.010
(0.254)

0.00425
(0.10795)

0.020

Process 09 NPN Medium Power

‘DESCRIPTION

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

" {0.508)

TO-92 CS9013

PARAMETER TEST CONDITIONS MIN TYP MAX UNITS NOTES -
Cos Ve = 10V 5 10 pF
Cis Vg = bV 25 35 pF
NF Vce =10V, Ig =1 mA 1.0 dB
fr \F;zE =1 ';bfv, :ck=H 1200 mA 400 MHz
hre Ve = 1.0V, Ic =1 mA 50 170 290

hge Vge = 1.0V, I¢g =50 mA 60 200 350

heg Vce = 1.0V, Ig =500 mA 50 160 280

heg Vee =1.0V,Ic =1A 35 .| 120 200

VCE(SAT) Ic =150 mA, Ig = 16 mA 0.09 \
VGCESAT) Ic =500 mA, Ig =50 mA -0.24 \Y
VBESAT) Ilc =160 mA, Ig = 15 mA 0.86 \Y
VBE(SAT) Ic =500 mA, Ig =50 mA 1.0 A
BVceo lc =100 pA 100

BVceo Ilc =10 mA 20 25 30

BVEgo lg=1uA 75

ICBO VCB =40V 50 nA
leso Vgg = 4.0V 50 nA
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hee — DC PULSE CURRENT GAIN

Vge sar) ~ BASE SATURATION VOLTAGE (V)

Pomax) — MAXIMUM POWER DISSIPATION (W)

a

DC Pulse Current Gain
vs Collector Current

Ic — COLLECTOR CURRENT (mA)

Maximum Power

Dissipation vs

Case Temperature
8

7

0-39 (STEEL)

1039 (KOVARITN|
A

' N
[} 50 100 150 200
Tc — CASE TEMPERATURE (“C)

Base-Emitter Saturation

Voltage vs Collector

Current

Trrrmr“’ T

e _

e =10 L
HH y
L
Bl [
L Ll

(] 10 10 100 1000

Ic = COLLECTOR CURRENT (mA)

Vae om — BASE EMITTER ON VOLTAGE (V)

Icao — LEAKAGE CURRENT (nA)

CAPACITANCE (pF)

NF — NOISE FIGURE (dB)

IS

04

0.2

100

Base-Emitter On Voltage

vs Collector Current
{ Vce =50V
0.1 10 10 100 1000

Ic = COLLECTOR CURRENT {mA)

Collector-Base Diode
Reverse Current vs
Temperature

| Vca =30V

d

0 25 50 75 100 125
T, - JUNCTION TEMPERATURE (°C)

Capacitance vs Reverse

Bias Voltage
T T 17T
freq. = 1. MHz
N
N
Cio
N N =0
AN
™
Cov e =04
1 1 10 50

REVERSE BIAS VOLTAGE (V)

Noise Figure vs

Frequency
N vL;Dwv_
" Ic=1mA
\\
N\
N fe - 1k
N
N A 24
i
1 1 10 100 1000

t= FREQUENCY (kHz)

Vcesar) — COLLECTOR SATURATION VOLTAGE (V) Pomax) — MAXIMUM POWER DISSIPATION (mw)

Ve - COLLECTOR VOLTAGE (V)

Process 09

Maximum Power
Dissipation vs
Ambient Temperature

1600
1400
1200
1000
Aoz
800 \*‘\
500
T0.92\N\J039
400 ‘\\\\
200 I
0 s w0 150 200

Ta — AMBIENT TEMPERATURE (°C)

*One square inch of copper run

Colt Emitter S
Voltage vs Collector Current

06— -

05 H t
04 HH
03 |+ HH
0.2 (—H H
o1 -
I~
o L I
01 10 10 100 1000

Ic ~ COLLECTOR CURRENT (mA)

Contours of Constant
Gain Bandwidth
Product (fy)

10

1 S } N i) ] |
EiRSHEBS
TR
5 INMEAN) ]
|
= e
[N
1.0
1.0 10 100 1000

fc — COLLECTOR CURRENT (mA)
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Process 12

(0.762)

National Process 12 NPN Medium Power
Semiconductor
DESCRIPTION
" 0030 ' ‘ Process 12 is a nonoverlay, double diffused silicon
00015 062y ‘ ) epitaxial device. Complement to Process 67.
- meTVF
‘ ' " APPLICATION
/’ = by ‘\ ol ‘ )
1 (e N b182) : This device was designed for general purpose
] q EMITTER % \ # medium pawer amplifiers and switches requiring
I 6O AR | 2 collector currents up to 1 amp and collector
] ! | [ Y 0030 voltages between 80 and 140 volts.
| Ul

PRINCIPAL DEVICE TYPES

Ay vy ey

(===
NS
&~

) e T0-92 MPSA05
= TO-39 2N3019
; T0-202 NSD106
TO-92+ TN3019, TN3020
PARAMETER TEST CONDITIONS MIN TYP MAX UNITS | NOTES
ton Ic = 150 mA, Ig; = 15 mA 50 60 ns Fig. |
toss Ic =150 mA, lgy = 15 mA ) 400 500 ns
hre le = 50 mA, Vg = 10V, = 20 MHz 4.0 6.5
Ceo Vg = 10V 6.5 10 pF TO-39
Co Veg =05 50 60 pF
NF e w0 5|4 | o
hee Ic =100 pA, Vg = 10V 20 100
hee lc =1mA, Ve = 10V 30 130
hee v Ie = 10 mA, Vg = 10V 40 150
hee lc = 160 mA, Vg = 10V : 40 170 300
heg Ic =500 mA, Veg = 10V 30 130
hee ‘ Ic = 1A, Vg = 10V 20 40
Veesan) ' Ic =100 mA, Ig = 10 mA 0.1 0.2 v
Veesan) Ic = 500 mA, I = 50 mA 0.25 0.5 v
" VBE(sAT) lc =100 mA, Ig = 10 mA 0.82 0.90 \%
VaesaT) Ic =500 mA, Ig = 50 mA 1.0 1.20 v
BVceo Ic = 10 mA 65 80 100 v
BVcao Ic = 100 A 120 v
BVees Ic = 10 A 120 v
BVeso Ic = 10pA 7 v
leso Vea = 90V 50 nA
leso Veg = 5V ' 50 nA
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Hgg — DC PULSE CURRENT GAIN

Icgo — COLLECTOR CURRENT (nA)

Pulsad DC Current Gain
vs Collector Current

Base-Emitter On Voltage
vs Collector Current

- £
280 = 1o E
Vee = 10V z TTTT E
iR g i
. g 8
20 m g H
Ta =+425°C +——
i 3 T a
150 . — 2 s =
= Lt 1 w
E = H
= g1
100 2 4 ] =
3 AT - t00e E
>
50 T2 H
g 1
0 ,E 0 |
01 10 10 100 1000 10000 a ' 0w w0 S

Ic ~ COLLECTOR CURRENT (mA)

Collector Reverse Current

Ic ~ COLLECTOR CURRENT (AMPS)

Emitter Cutoff Current

Ic — COLLECTOR CURRENT (mA)

Maximum Power
Dissipation vs

Process 12

Maximum Power
Dissipation vs Case

Ambient Temperature Temperature
1600 g 8
=
1400 g 1
1200 £ 5
2 J0-39 (STEEL)
1000 & s
800 NG £ 4 ™,
AN £ N
500 N = 3
1092 039 2 T0-33 (KOVAR)
400 \‘\\\\ £ 2 <
200 I N
~N ~N ] N
H
H
0 50 100 150 200 2 0 50 100 150 200
o

Ta ~ AMBIENT TEMPERATURE (°C)

*One square inch of copper run

Small Signal Current

Tc ~ CASE TEMPERATURE (°C)

Collector-Base and Emitter
Base Capacitance vs

Vce — COLLECTUR EMITTER VOLTAGE (V)

vs Ambient Temperature vs Ambient Temperature Gain at 20 MHz Reverse Bias Voltage
1000 = 1000 10 100
Vee =50V z [ Vea =20V ] R T o= 20mhe 1= 1.0M
2 - i 2 . T 1]
Y = i = LA 80
A
100 pd g 100 Pd E 7 = \ycE =10V Iy
& Z 3 s 7 ™ 8 e Py
i — E —~ 2 s AT N H ™
: 2 £ 2w
[ R 1 %
£ 8 ~
10 g 0 N
H : A \ Vee =10V n s
Y Yo Y e N
2 2
0.1 = o L10 0
% 50 75 100 125 150 25 50 75 100 125 150 10 1 10 s 01
Ta — AMBIENT TEMPERATURE (°C) Ta - AMBIENT TEMPERATURE (°C) fc — COLLECTOR CURRENT (mA) REVERSE BIAS VOLTAGE (V)
Collector Saturation
Noise Figure vs Voltage vs Collector
Coilector Current Noise Figure vs Frequency _ Current
s
10 ] @ 10 .
T I =3004A _| g i L
11 ) 0 Ne =10V R ki
g 80 R Rs = 1000 A g \‘1 % : :
# LI g 15 [Ty As = 10ke E s
z e jfas10 ) g N s - il |
i 12 £
2 . 1A E] N 2 . =
s A B S A = 0
& g [yl Veerttv & NS NPT =
= 1.0 MHz 40 2 L
BW. = 2.0kHz ] M e 1
0 1Lty [ Rs=1.0k2 I: 0 nw m I ””
01 05 10 50 100 01 1.0 10 0 1000 4 o1 10 10 100 1000 10000
Ic — COLLECTOR CURRENT (mA) - FREQUENCY (kHz) = Ic — COLLECTOR CURRENT (mA)
Safe Operating Area TO-39
Base Saturation Voltage With ““Wake Field” Type Switching Times vs
vs Collector Current 296-4 Heat Sink Collector Current
B
2 3T il _ A e e 1000 Tar = foz = 1c/10
& Ie z AN 81 = laz = lc
g [Juem § =R %—] Vee = 50V
2 ke i s o MAX ousIN N w0
g M I g NG
= 4 d N
2 0 » g N N 7 60
B 0. X
E 11 | Ta =425°C i 3 D€ SECOND N\ w N
H I = BREAKDOWN H N
g 07 > £ 100 PW =3 SEC N = a0
5 | t ] | N
= Ta = +100°C 2 vy e 0 i
05 [ 3 Frw.as oicaten n
5 o A L s T .
fw LI * a7 0 ==z —————~ 1
= 01 19 w100 1,030 10000 1 10 100 10 100 1000

Ic — COLLECTOR CURRENT (mA)
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Process 12

Process 12

Manxil Power Dissif
Turn On and Turn Off Safe Operating Area TO-202 vs Case and Ambient
Times vs Collector Current T0-202 . Temperature
1000 T 50 e ! § 10 T
Vec = 50V £ y\‘»\\" - \aj: g w N
m : N | Ne Y
E 1.0 *,0 \‘(-— g 10 \\ c
3™ : NS g o
H = g o N
F a0 5 N 4.0
\\ g 01 N § 2
200 "I'l 8 i — % :: Ll _T-7
— o X
[] i 1] 0.01 3 B
10 100 1000 1.0 10 100 Q0 2% 50 75 100 125 150
Ic ~ COLLECTOR CURRENT (mA) Vce — COLLECTOR TO EMITTER VOLTAGE (V) T - TEMPERATURE (°C)
158 -4 +50V
w__ L T0 SAMPLING SCOPE
o RISE TIME <1.0 ns
PULSE SOURCE INPUT Z~100 KR
RISE TIME <5.0 ns
FALL TIME <10.0ns
1 uF
S se
> I Ry Ry
N 150 mA 3140 3300
300mA 15790 1672
l , 500 mA 9402 1000
FIGURE 1. tgp, toff Test Circuit
SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz)

SYMBOL . CHARACTERISTIC TYP. UNITS TEST CONDITIONS
hie Input Resistance 3000 ohms lc = 1.0mA Vcg = 5.0V
Noe Output Conductance 8.0 umhos lc =1.0mA Vce =5.0V
Pre Voltage Feedback Ratio 2.1 x1074 lc=1.0mA Vg =5.0V
h¢e Small Signal Current Gain 100 lec=1.0mA Ve =5.0V

TYPICAL COMMON EMITTER CHARACTERISTICS (f = 1.0 kHz)
3 2
H % 13 QT —
© | Vee = 5.0V = lc=1.0mA
5 Teezse % 5 12 e T = s [veosov
ERRLE T ERRTR i | = 3 | e 1.0 kb
= hos /] I T [ e s
H )74 > 1 1 g
e 30 V4 - @,
H LA v T T Y] Z s
€ LN L M ENANGSSELS g
g Ny @ 07 |lc=10mA n=Snn . :,: b
E 03 he —H Ta=25°C E =
2 St E [T Peiy E YL
E u T NS ! E‘ 0 L) ‘
€ 61 03 10 30 10 3050 g 0 5 10 B o B WD Z 00 50 0 60 100 180
] Ic ~ COLLECTOR CURRENT (mA) 3 " Ve - COLLECTOR VOLTAGE (V) 8 Ta - AMBIENT TEMPERATURE (°C)
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N~

v
3‘
National Process 13 NPN Medium Power | §
= o®
Semiconductor @
(7))
' DESCRIPTION -t
w
Process 13 is a nonoverlay. Complement to Process
63.
o015 :
o § APPLICATION
0.00425
i {0.10735] These devices were designed for use as medium
' power amplifiers and switches requiring collector
f 0.020
} s currents of .1 mA to one Amp.
0.00125
o PRINCIPAL DEVICE TYPES
T0O-92 2N4401 (EBC), 2N3704 (ECB)
0.020
(0.508)
PARAMETER TEST CONDITIONS MIN TYP MAX UNITS NOTES
ton Ic = 150 mA, 1gy = 15 mA 25 35 ns
toff Ic =150 mA, Igp = 15 mA 200 285 ns
hte Ic =20 mA, Vcg = 10V, f = 100 MHz 1.8 2.5
Ic = 100 pA, Vg = 10V
NF (spot) Rs = 1k, f=1kHz, PBW =200 Hz 12 40 d8
Cob Veg =10V 45 pF
cib VEB =6V 22 pF
hee Ve = 1.0V, I = 100 A 15 80 150
hFE VCE = 1.0V, lc =1.0mA 25 110 250
hgg Veg = 1.0V, Ic =10 mA 35 135 300
hgg Vee = 1.0V, Ic = 150 mA 40 140 300
hgg Vee = 1.0V, Ic =500 mA 25 100 200
hee Vg =5.0V, Ic =1A 15 45 75
“ VeisaT) Ic = 150 mA, Ig = 16 mA 0.1 0.2 v
VCESAT) Ic =500 mA, Ig = 50 mA _ 0.26 0.36 %
VBE(SAT) Ic =150 mA, Ig = 15 mA 0.87 0.97 \
VBE(SAT) Ic =500 mA, Ig =50 mA 1.0 .12 \
BVcao Ic = 1.0 uA 60 100 140 v
BVces lc =10 nA 60 \
BVceo Ic =10mA 30 40 55 v
BVego lge = 1.0 uA 6.0 \
Iceo Vcg = 40V 50 nA
leBo Vgg =4V 50 nA -
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Process 13

lcgo ~ COLLECTOR TO BASE
LEAKAGE CURRENT {nA)

heg — DC PULSE CURRENT GAIN

Pomax) ~ MAXIMUM POWER DISSIPATION (mW)

DC Pulse Current Gain
vs Collector Current

ic — COLLECTOR CURRENT (mA)

Maximum Power
Dissipation vs Case
Temperature

3200

2800
2400

2000 T
1600 IN

1200 ™
R0 | N
800
400
1] 50 100 150 200

Tc - CASE TEMPERATURE (°C)

Collector to Base Diode
Reverse Current vs

Temperature
10
Veg =30V
7
7
1]
2
1 A
Jl,
a
0
0 25 50 75 100 125

T, — JUNCTION TEMPERATURE ("C)

Vagion BASE-EMITTER ON VOLTAGE (V)

Cegg — INPUT CAPACITANCE (pF)

Vcesat) — COLLECTOR-EMITTER
SATURATION VOLTAGE (V)

H

H

)
8

2
5

Base-Emitter On Voltage
vs Collector Current

1 ”f= A/:'

e i
\JVee =1V, Ta =25°C __|
(Ve =10V, T4 = 25°C
Vee =10V, T, = 125°C
PR Y
L
LT
a 1 10 100 1000

Ic - COLLECTOR CURRENT (mA)

Input Capacitance vs
Reverse Bias Voltage

™~

B 1 §

REVERSE BIAS VOLTAGE (V)

Collector-Emitter
Saturation Voltage vs
Collector Current

le
i " 10

A 1 10 100 1000

Ig — COLLECTOR CURRENT {mA)

Vgesar) — BASE-EMITTER
SATURATION VOLTAGE (V)

Pomax) ~ MAXIMUM POWER DISSIPATION (mW)

Ccg — OUTPUT CAPACITANCE (pF)

Process 13

Maximum Power
Dissipation vs Ambient

Temperature
1600
1400
1200
100 7002+
800 a
600
70.92NNT0-38
400 N
- \
200 S
N
) 5 100 150 200

Ta — AMBIENT TEMPERATURE ( C)

*, -
One square inch of copper run

Output Capacitance vs
Reverse Bias Voltage

N
A -
1
N
8 N
N
8 N
N
4 N
N
2 -
0
a 1 10 50

REVERSE BIAS VOLTAGE (V)

Base-Emitter Saturation
Voltage vs Collector

Current
18
!
Fic = 0.
k]
/
8 b4
i
7 A =4
¥
5 b
5
a 1 1 100 1000

Ic — COLLECTOR CURRENT (mA)
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Contours of Constant Gain

Process 13

Noise Figure vs Source

Bandwidth Product (f¢) Noise Figure vs Frequency Resistance
10 T T n T T T 0 T
= LT o R
I G o 1 e -t s S 1
O ELEE A a N g \L—Arﬁsm
g gt 12\ P ¢ —|c=wnuﬂ—‘—lc-lm/\==?47z
S ot = 2 3 SS cc,:sgou: ,ﬁmyhi.ﬁ_
5 ] = w c =1mA I =100 LA,
g \\ \ é § 4 g 8 %ﬁ\{ ,c°=5“:1\4 -
s = = } 7
8 H 2 \\ 4 \ N 9 7
= [ l [ Vee = 10V A -;: e
P L =
1 1 100 200 u'm 1 f 10 100 ! 01 1 1 10 100
Ic ~ COLLECTOR CURRENT (mA) 1= FREQUENCY (kH2) Rg ~ SOURCE RESISTANCE (k)
SMALL SIGNAL CHARACTERISTICS (f= 1.0 kHz)
SYMBOL CHARACTERISTIC TYP UNITS TEST CONDITIONS
hie Input Resistance 600 ohms Ilc =10 mA, Vg = 10V
hge Output Conductance 50 umhos Ic =10 mA, Vcg = 10V
hye Small Signal Current Gain 170 Ilc =10 mA, Vgg = 10V
e Voltage Feedback Ratio 120 x1076 Ic =10 mA, Vcg = 10V

h,e — INPUT RESISTANCE (k)

TYPICAL COMMON EMITTER CHARACTERISTICS (f = 1.0 kHz)

Small Signal Input
Resistance vs Collector

Small Signal Output
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Process 14

National

Semiconductor

0.0015
(0.0381)

0.0074
{0.1880)

DESCRIPTION

Process 14 NPN Medium Power

Process 14 is a nonoverlay double diffused silicbn
epitaxial device. Complement to Process 67.

APPLICATION

This device was designed for general purpose audio
amplifier applications at collector currents to

500 mA.

PRINCIPAL DEVICE TYPES

TO-39 BFY50
TO-92 MPS6560
i

PARAMETER TEST CONDITIONS MIN TYP MAX UNITS NOTES
Cob Veg = 10V 8 10 pF
Cib Vegg = 0.5V 55 65 pF
h¢e lc =50 mA, Vgg = 10V, f = 20 MHz 5 10
heg lc=0.1mA, Vgg = 1V 20 60
hee lc=1mA, Vgg =1V 20 80
heg ic=10mA, Veg =1V 20 100 400
hee lc = 1560 mA, Vcg = 1V 45 160 300
hee Ic =500 mA, Vgg =1V 20 70
VCE(SAT) Ic=10mA, Ig =1TmA 0.04 0.10 \
VCE(SAT) lc =160 mA, Ig = 10 mA 0.10 0.15 \
VBE(SAT) Ic=10mA, Ig=1mA 0.70 0.90 \%
VBE(SAT) lc =150 mA, Ig =10 mA 0.80 1.0 %
BVceo Ilc=1mA 40 50 60 \
BVcso Ic =100 uA 80 \Y
BVego lg = 10 uA 7 \%
Iceo Veg =30 50 nA
IEBQ‘ Vgg =3 50 nA
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Process 16

National
Semiconductor

0.20

(5.08)

0.004
(0.102)

20
i |

0.005
J 127

D/A

Process 16 NPN High Voltage

DESCRIPTION

Process 16 is a nonoverlay, double diffused,
epitaxial silicon device.

APPLICATION

This device was designed for general purpose high
voltage amplifiers and gas discharge display driving.

PRINCIPAL DEVICE TYPES

TO-92  2N5551

/ !
PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
BVceo le = 1.0mA 100 185 " 180 v
BVcso le = 100 A 120 v
BVeso Ie = 10pA 6 , v
leso Veg = 120V 05 50 nA
leso Veg = 4.0V 03 50 - nA
hee lc = 1.0 mA, Veg =5.0V 50 105 300
hee Ic =10 mA, Ve = 5.0V 50 132 300
hee lc =50 mA, Vg = 5.0V 20 60
Vee sat) lc =10 mA, Ig = 1.0 mA 0.07 0.15 v
Veesat) lc =50 mA, Ig = 5.0 mA 012 | 025 v
Veesan e = 10mA, lg = 1.0 mA 0.75 10 v
Veesan) lc =50 mA, Ig =5 mA . 0.83 12 v
fr lc = 10 mA, Ve = 10V, f = 100 MHz 100 220 300 MHz
Cob Veg = 10V 267 60 pF
Cen Veg = 10V 253 40 . pF
Ci Veg = 0.5V 17 30 pF

6
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Process 19

National
Semiconductor
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0.857)
—]
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Process 19 NPN Medium Power

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 mA.

0.018
e L]_JA H IR PRINCIPAL DEVICE TYPES
4 T0-92 PN2222

PARAMETER TEST CONDITIONS MIN TYP MAX UNITS | NOTES
ton lc =160 mA, Ig; = 15 mA 25 35 ns
toss Ic = 150 mA, Ig, = 15 mA ‘ 200 285 ns.
hte lg = 20 mA, Ve = 20V, f =100 MHz 2.5 35
Cep Veg = 10V ' 3.0 6.0 oF
Cep Veg = 0.5V 18 25 oF
NF (spot} lé:; 11025éf' Y ?Ek:izl,op\éw =200 Hz 12 4.0 d8
hee lc =100 A, Vg = 10V 20 100
hee lc = 1mA, Vgg = 10V 30 160
hee Ic = 10 mA, Vg = 10V 40 200 300
hee “1e = 150 mA, Vg = 10V 45 180 540
hee lc = 500 mA, Vg = 10V 25 90
hee Ic = 1A, Vg = 10V 15 30
VeesaT) Ic =100 mA, Ig = 10 mA 0.12 0.50 ,
Veesan I =500 mA, lg = 50 mA 0.35 1.0 v
Vaesan) Ic = 100 mA, Ig = 10 mA 0.90 1.2 v
VeesaT) Ic =500 mA, Ig = 50 mA 1.1 15 v
BVceo lc = 10 mA 30 50 60 v
BVceo lc =100 uA 45 \Y
BVees Ic =10 uA 45 85 v
BVeso lg = 10 uA 6 . v
leso Vg = 60V 50 nA
leso Veg = 3V 50 nA
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Process 20

National

Semiconductor

0.018

0.457)
—
0.003

B T
!

0.003
™~ @ae)

y

ST

(0.457)

DESCRIPTION

Process 20 NPN Medium Power

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 mA.

PRINCIPAL DEVICE TYPES

} {0.076) {0.178)
F_'A _ | TO-5 2N2219A
4 TO-18 2N2222A
TO-92 MPS3642
TO-105 2N3643
TO-106 2N4141 .
PARAMETER TEST CONDITIONS MIN TYP MAX UNITS | NOTES
ton lc =150 mA, Ig; = 15 mA 25 35" ns
tofe lc = 1560 mA, lg = 16 mA 200 285 ns
hte I = 20 mA, Ve = 20V, f = 100 MHz 25 35 v
Cep Veg = 10V 3.0 . 6.0 pF
Ci Veg = 0.5V 19 25 pF
NF (spot) :i::‘]ogs‘;f‘f' !?Ek;:,OPVBW = 200 Hs 1.2 4.0 a8
hee I = 100 pA, Vg = 10V 30 100 ‘
hee lc =1mA, Veg = 10V 40 195
hee lc =10 mA, Vg = 10V 50 240 500
hee Ic =150 mA, Vg = 10V 50 180 500
hee Ic =500 mA, Vg = 10V 30 90
hee Ie = 1A, Ve = 10V 15 30
VeEsaT) Ic = 100 mA, Ig = 10 mA 0.12 0.50 Y
VeESAT) fc =500 mA, I = 50 mA 0.35 1.0 v
VeesaT) Ic = 100 mA, I = 10 mA 0.90 1.2 v
Vaesan lc = 500 mA, Ig =50 mA 1.00 15 v
BVceo Ic = 10 mA 40 %
BVeso Ic = 100 uA - 70 v
BVeso le = 10 A 6 v
Jeso Vg = 60V 50 nA
leso Veg =3V, 50 nA
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Process 20

Process 20
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-
National Process 21 |
Semiconductor NPN High Speed Switch o
. : 17
DESCRIPTION N
b
. Process 21 is an overlay, double diffused, gold
015 - doped silicon epitaxial device. Complement to
m:’__ 00075 A’ Process 65.
(0.1905)
it s APPLICATION
>)/ 00075 This device was designed for high speed saturated
(0.1305) switching at collector currents of 10 to 100 mA.
| (:-J‘;) PRINCIPAL DEVICE TYPES
/{ : TO-18 2N2369A
_ TO-92 MPS2369 (EBC)
I
PARAMETER TEST CONDITIONS "MIN TYP MAX UNITS NOTES
tg lg1 =lg2 =g =10 mA 7 13 ns Fig. 1
ton Ilc=10mA, Ig1 =3 mA 9 12 ns . Fig.2
toff lc =10 mA,rlgg =150 mA 10 18 ns Fig. 2
hfe lc =10 mA, Vgg = 10V, f = 100 MHz 5.0 6.5
Ceb_ ‘| Vcg =5V . 2.0 40 - pF TO-18
Ceb ) Vgg = 0.5V 4.0 5.0 pF TO-18
hee lc=1mA, Vg =1V 30 65 150
hee ‘ lg =10mA, Vg = 1V 30 70 150
hee lc =60 mA, Vgg = 1V 25 55 150
hee Ic =100 mA, Vg = 1V 20 30 150
hee Ilc =10mA, Vg =0.35V 30 65 150 .
hee . lc =30 mA, Vg = 0.4V . 30 60 150
VCESAT) lc=10mA, Ig = 1 mA 0.15 0.2 v
VCESAT) lc =100 mA, Ig = 10 mA 0.35 0.5 \
VBE(SAT) Ic=10mA,lg =1TmA ) 0.80 0.85 Vv
VBE(SAT) Ilc =100 mA, Ig =10 mA 1.0 1.5 Vv
BVceo Ic=10 mA 12 15 19 . \Y
BVcgo Ic =10 uA 50 55 60 \ m
BVEgo lg = 10 A ) 4.5 \
lceo Vcg = 25V 50 nA
leso Vgg =3V 50 nA
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 Process 21
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. . o
National Process 22 NPN Small Signal | g
- - m
Semiconductor »
-
DESCRIPTION N
N
(i;% Process 22 is an overlay, double diffused, gold
’ 00075 doped silicon epitaxial device. Complement to
' (0.1535) Process 64.
APPLICATION
o8
(01308 This device was designed for high speed logic
and core driver applications to 300 mA.
0.015
ot PRINCIPAL DEVICE TYPES
TO-52 2N3013
TO-92 2N5772
PARAMETER TEST CONDITIONS MIN TYP MAX UNITS | NOTES
ts lc =10 mA, Ig; = lgz = 10 mA 12 18 ns . Fig. 1
ton lc =300 mA, Ig; = gz =30 mA 10 18 ns Fig. 2
tos Ic =300 mA, Igq = Iz, = 30 mA 18 30 ns
Cob Veg =5V - 3.2 5.0 pF TO-18
Cob Veg = 0.5V 6.2 8.0 pF T0-18
hie lc =30 mA, Vg = 10V, f = 100 MHz 35 7.0 10
heg Vee =1V, 10 mA 20 50 150
hee Vee =1V, Ic = 30 mA 20 50 150
hee Vee =1V, Ig = 100 mA 20 48 150
hee Veg = 1V, Ic = 300 mA 15 30 120
hee Ve = 0.4V, Ig = 30 mA 20 50 150
hFE VCE = 0.5V, IC = 100 mA 20 50 150
VeesaT) lc =30 mA, Ig =3 mA 0.14 0.20 v
Veesan Ic =100 mA, I = 10 mA 0.20 0.28 v
VeesaT) Ic =300 mA, Ig = 30 mA : 0.40 0.50 v
Vaesan Ic=30mA, [g =3 mA T 0.80 0.95 v
VeEsaT) Ic=100mA, ig=10mA 0.92 1.2 2
VaEsAT) Ic =300 mA, Ig = 30 mA ' ‘ 1.1 17 v
BVcao Ic = 100 uA - 40 - 50 v
BVceo Ic=10mA ‘ 15 - 18 v
BVEego le = 100 uA __ 5.0 5.7 v
Icso ' Veg = 20V ‘ 50 nA
leso Ve =3V 50 nA
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National Process 23 NPN Small Signal | g
H o®
Semiconductor @
»
DESCRIPTION N
()
“;g_;f) Process 23 is an overlay, double diffused gold
_qboms doped silicon epitaxial device. Complement to
{0.0862) . Process 66.
APPLICATION
A
This device is designed as general purpose amplifier
1 0018 and switch. The useful dynamic range extends to
0asn) 100 mA as a switch and to 100 MHz as an
L= amplifier.
PRINCIPAL DEVICE TYPES
— TO-18 NS3904
0.0034 }‘“
1 nos6a) TO-92 2N3904
PARAMETER © TEST CONDITIONS MIN TYP MAX UNITS NOTES
ton lc=10mA, lg;=1mA 30 70 ns Fig. 1
toff Ic=10mA, lgp=1mA 150 250 ns Fig. 2
" Cob Veg =5V, f=1MHz 2.7 4.0 pF TO-18
Cib Vegg =0.5V, f=1MHz 5.5 - 8.0 pF TO-18
VCE = 5V, lc = 100[1A, Rs =1 kQ,
NF Pew = 15.7 kHz 2.0 5.0 dB
hie : lc =10 mA, Vgg =20V, f = 100 MHz 2.0 5.0 7.0
hee lc =100 uA, Vg =5V 40 © 100 300
hee lc =1mA, Vcg =5V ) 70 150 300
hee lc=10mA, Vcg =5V 50 150 350
hee Ic =50 mA, Vg =5V | 30 120 200
hre lc =100 mA, Vg =5V 20 50 100
VCE(SAT) IC =10 mA, lB =1mA 0.07 0.10 \%
VBE(SAT) Ic=10mA,Ig =1mA ) - 0.70 0.80 \%
VeESAT) Ic =60 mA, Ig =5 mA 0.10 0.16 \%
VBE(SAT) 'C =50 mA, lB =5 mA 0.75 0.85 AV
BVceo lc =10 uA 60 90 120 \Y
BVceo lc =1mA 30 40 50 \
BVego Ic =10 uA 6.0 8.0 \%
lceo Ve = 25V 50 nA
lggo’ Vg = 4V . 50 nA
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Process 23
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Process 25

National

Process 25 NPN Memory Driver

Semiconductor

DESCRIPTION -
e Process 25 is an overlay double diffused; goid
m doped silicon epitaxial device. Complemeént to
Process 70.
l} APPLICATION
o o2 4 . ) .
This device was designed for high speed core driver
applications. .
'“ PRINCIPAL DEVICE TYPES
T TO-18 2N4014
o TO-39 2N3725
T0-92+ TN3725
—={ 004 |e—
PARAMETER TEST CONDITIONS MIN TYP MAX UNITS NOTES
ton Ic =500 mA, Igy =50 mA 12 35 ns Fig.1
toff Ic =500 mA, Ig; = 50 mA 50 60 ns Fig. 1
h¢e Ic =60 mA, Vg = 10V, f = 100 MHz 25 4.25
Cep Veg = 10V 55 10 pF
Cep Veg = 0.5V a5 55 pF
hye lc =10 mA, Vgg = 1V 40 60 120
hee Ic =100 mA, Vg = 1V 45 920 150
hee Ic =300 mA, Vg = 1V 35 65 120
Nie Ic =500 mA, Veg = 1V 25 50 100
hie Ic =800 mA, Vg = 1V 20 28 40
hee lc=1A, Vgg =1V 15 25 35
hee Ic =800 mA, Vcg = 2V 25 38 60
hye Ic = 1A, Vg = 5V 25 40 60
VCE(SAT) Ic=10mA, lg =1mA 0.155 0.20 v
VCE(SAT) lc=100mA, Ig = 10 mA 0.155 0.20 \%
VCESAT) Ic =300 mA, Ig = 30 mA 0.240 * 0,40 v
VCE(SAT) Ic =500 mA, Ig = 50 mA 0.350 0.50 \Y
VcesaT) Ic = 800 mA, 80 mA 0.50 0.80 \
Vce(saT) Ic =1A,1g = 100 mA 0.70 1.20 \
VBE(SAT) Ic=10mA, lg = 1mA 0.66 0.70 \Y
VBE(SAT) Ic = 100 mA, Ig =10 mA 0.77 ) 0.85 \")
Vge(sAT) Ic =300 mA, Ig = 30 mA 0.88 1.20 \
VBE(SAT) Ic =500 mA, 1g = 50 mA 0.95 1.20
VBE(SAT) Ic =800 mA, Ig = 80 mA 1.10 1.50 v
VBE(SAT) Ic=1A,Ig = 100 mA 118 170 v
BVceo Ic=10mA 40 45 50 v
BVcao Ic =100 uA 80 100 130 v
BVego Ic = 10 uA 6.0 Y
Icso Vg =40V ‘ 1.0 uA
leso Vgg =4V 1.0 HA
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National Process 27 NPN Small Signal
Semiconductor

DESCRIPTION

1¢ SS920id

con Process 27 is a nonoverlay, double diffused,
(X3} R silicon epitaxial device. Complement to Process 69.

0.0035
— o |=— APPLICATION

v

This device is designed for general purpose am-
plifier and switch applications, useful from audio
to RF frequencies.

s ‘ PRINCIPAL DEVICE TYPES

T0-18 2N915
T0-92 MPSA20 (EBC)

PARAMETER TEST CONDITIONS MIN TYP MAX UNITS | NOTES
NF (wide band) Vee =5, I = 100 pA, faw = 15.7 kHz 15 dB
NF (spot) xgiji’v lc =100 pA, = 1TkHz 15 3.0 dB
Ceb Veg = 10V, = 1 MHz 2.0 25 pF TO-18
Cob Veg = 10V, f = 1 MHz 25 3.0 pF TO-18
Cib Veg = 050V, f = 1 MHz _ 5.5 7.0 pF TO-18
fr Vee = 10V, I = 10 mA 100 500 MHz
ton Vg =10V, 1c =10 mA, Igg=1mA | 30 40 50 ns
tost Vee =10V, Ic =10 mA, Igg=1mA | 400 600 700 ns
hee Vg = 10V, I = 100 uA 40 115 340
hee Vee = 10V, Ic = 1 mA ' 50 150 450
hee Vee = 10V, Ig = 10 mA 62 185 560
hee Vee = 10V, Ig = 50 mA 45 130 400
VCESAT) lc=10mA, Ig = 1 mA 0.055 0.10 v
VBEEAT) lc=10mA, Ig = 1 mA 0.770 1.0 V.
BVcso ‘ Ic = 100 pA 50 70 v
BVceo ic=10mA 30 45 60 v
BVeso le = 10 uA 5.0 65 v
lcso Veg = 40 | 50 .| oA m
leso . Veg = 4.0 ‘ ' 50 nA ,
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Process 27
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Process 29

National
Semiconductor

0.018
(0.4572)

0.003

(0.0762)

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 Rg.

PRINCIPAL DEVICE TYPES

TO-92-MPS
PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
BVCEO Ic=1mA 80 \
'BVcRO Ic = 100 uA 80 v
BVEBO Ig = 100 uA 4.0 ) \
IcBo VcB = 60V 50 nA
IEBO Vgg = 3.0V 50 nA
HFE VGE =10V, Ic= 1.5 mA 30 70 150
VCE(SAT) Ic=10mA, Ig=1mA 0.12 0.25 \
ft Vce =10V, Ic=1.5mA f= 100 MHz - 80 180 MHz
Ccb Vgg = 10V 1.0 1.6 pF |
hoe Ic=15mA, Vcg = 10V, f= 1.0 kHz 2.0 5.0 umho
NF Ic=15mA, VCE = 10V, R = 500, f= 1.0 MHz 1.7 2.0 dB
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VGE = 10V, Ta = 25°C unless otherwise noted
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Process 35

National
Semiconductor

'

0.046

(1.168) V

7

0.0075
(0.1805)

Process 35

NPN RF-HF Power Amplifier

DESCRIPTION

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

oums T0-39 MRF8004
oz T0-126 MRF472
B T0-220 25C1678
._“f’:%)_.

PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
Pout f=27 MHz, I¢ (Avg) = 415 mA, (Figure 1) 30 35 ' w
n Vee = 12V, Py = 0.4W 60 70 %
hee lc = 100 mA, Vg = 5V, f = 20 MHz 6.0 12
Cos Veg = 10V 25 35 oF
Hee le = 100 mA, Vg = 1V 30 70 150
Vees ¢ =1.0A, I = 100 mA 0.2 0.5 v
BVcen e =1 mA, Rge = 100 65 v
BVeso e = 100 pA 3 v
leso Veg = 40V 10 A
leeo ¢ = 40V 100 A

leso Veg = 2.0V 10 uA
SOA Vee = 30V, 1= 1 sec 500 : mA
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Vaersan — BASE EMITTER
SATURATION VOLTAGE (V)

Ve ~ COLLECTOR-EMITTER VOLTAGE (V)

Process 35

GE