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LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES
ORSYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL SEMICONDUCTOR

CORPORATION. As used herein:

1. Life support devices or systems are devices orsystems
which, (a) are intended for surgical implant into the
body, or (b) support or sustain life, and whose failure to
perform, when properly used in accordance with in-
structions for use provided in the labeling, can be rea-

sonably expected to result in a significant injury to the

user. '

2. Acritical component is any component of a life support
device or system whose failure to perform can be rea-
sonably expected to causethe failure of the life support
deviceor system, or to affect its safety or effectiveness.

The National Anthem®, Datachecker®, Maxi-ROM® and
TRI-STATE® are registered trademarks of National
Semiconductor Corp.

Abuseable™, BI-FET™, BI-FET 1™, coPs™,
DIGITALKER™, DNR™, E-zZ-LINK™, HEX3000™, ISE™,

MICROBUS™, MICROWIRE™, MICRO-DAC™, MST™,
NURAM™, P2CMOS™, Positalker™, QUIKLOOK™,
Rat™, Starlink™, Starplex™, Starplex /™, TRI-CODE™,
TRI-POLY™, XMOS™ 7STAR™, 883B/RETS™,
883S/RETS™, and XPU™ are trademarks of National
Semiconductor Corp.

©National :ond C

2900 Semlconductor Drive, Santa Clara, California 95051, (408) 737-5000/TWX: (910) 339-9240
National does not assume any responsibility for use of any cwcuntry described; no cncunl patentlicenses are |mp||ed and National reserves theright, atany

time without notice, to change said circuitry.
Manufactured under one or more of the following U.S. patents:

3083262, 3189758, 3231797, 3303356, 3317671, 3323071, 3381071, 3408542, 3421025, 3426423, 3440498, 3518750 3519897, 3557431, 3560765, 3566218,
3571630, 3575609, 3579059, 3593069, 3597640, 3607469, 3617859, 3631312, 3633052, 3638131, 364807'1, 3651565, 3693248.




Introduction

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

In addition to small signal and power bipolar and field
effect transistors that have been the mainstay of our cata-
log, there is a section for multiple field effect transistors.
More part numbers will be added as market needs expand.

To keep current on all new National trénsistors, 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
8 and find the desired part number. The electrical
specifications page number will be shown. The list also
identifies the process number 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 12-14.

If performance data is required
Turn to the process data sheet indicated in the stand-
ard parts listing. Process data sheets are indexed in
their appropriate sections by numerical order and
begin on page 8-1, 9-1 or 10-1.

If you know the application
Turn to the selector guide section that begins on page
4-1 and select a potential process type. Selector guides
as follows:

Guide Page
FETApplication . ......... ... ... oot 4-5
RFSelector ...t 4-13
NPN General Purpose Amplifiers ............. 4-14
NPN-RFAmplifier............ ..ot 4-15
PNP General Purpose Amplifiers.............. 4-16
HighSpeedSwitches ....................... 417
PowerTransistors.................. e 4-18

Then refer to the applicable process sheet, which will
give the process/chip performance data and acommon
reference part type.

Or one can also refer to the Table of Contents, which is
organized by general applications.

To convert a metal can transistor to a molded epoxy type,
see page 18.

To convert a TO-105/TO-106 product type to a TO-92, see
page 19. To convert a TO-18/TO-5 metal can product type to
a T0-92/TO-237 molded epoxy type, see page 19.

Refer to the Package Outlines section beginning on page
12-14 for complete physical dimensions.
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Transistor Standard Parts List

Device Page - Process Pkg Device Page Process Pkg Device Page Process Pkg
2N696 - 1-18 19 10 | 2N2712 1-25 27 94 | 2N3368 37 52 02
2N697 1-18 19 10 | 2N2714 1-25 27 94 | 2N3369 37 .52 02
2N699 1-27 12 10 | 2N2857 1-6 42 25 | 2N3370 37 52 02
2N706 1-2 21 18 | 2N2890 1-31 34 10 | 2N3390 1-14 04 94
2N708 1-3 22 18 | 2N2891 1-32 34 10 | 2N3391 © 1414 04 94
2N718 1-18 19 02 | 2N2894 22 64 18 | 2N3391A 1-14 04 94
2N718A 1-18 19 02 | 2N2894A 2-2 64 = 18 | 2N3392 114 - 04 94
2N722 ' 28 63 02 | 2N2897 1-19 19 02 | 2N3393 1-14 04 94
2N743 1-2 21 18 | 2N2904 2-8 63 10 | 2N3394 1-25 27 94
2N744 1-2 21 18 | 2N2904A 2-8 63 10 | 2N3395 1-14 04 94
2N753 1-2 21 18 | 2N2905 2-8 63 10 | 2N3396 1-14 04 94
2N760 1-10 07 02 | 2N2905A 2-8 63 10 | 2N3397 1-14 04 94
2N760A 1-10 07 02 | 2N2906 2-8 63 02 | 2N3398 1-15 04 94
2N834 S 12 21 18 | 2N2906A 2-8 63 02 | 2N3414 1-20 19 94
2N869 2-2 64 18 | 2N2907 2-8 63 02 | 2N3415 1-15 04 94
2NB869IA 2-2 64 18 | 2N2907A 29 63 02 | 2N3416 1-15 04 94
2N915 1-23 23 02 2N2923 1-14 04 94 | 2N3417 1-15 04 94
2N916 1-23 23 02 | 2N2924 1-14 04 94 | 2N3440 1-32 36 10
2N917 17 43 25 2N2925 1-14 04 94 | 2N3444 1-4 25 17
2N918 17 43 25 | 2N2926 1-14 04 94 | 2N3451 2-3 65 18
2N929 1-10 07 02 | 2N3009 1-4 22 18 | 2N3458 37 52 02
2N929A 1-10 07 02 | 2N3011 1-2 21 18 | 2N3459 37 52 02
2N930 1-10 07 02 | 2N3012 2-2 64 18 | 2N3460 37 52 02
2N956 1-18 19 02 | 2N3013 1-4 22 18 | 2N3467 2-4 70 17
2N995 22 64 18 | 2N3015 1-4 25 17 | 2N3468 2:5 70 17
2N995A 2-2 64 18 | 2N3019 1-28 12 10 | 2N3478 1-6 42 25
2N1132 2-8 63 10 | 2N3020 1-28 12 10 | 2N3502 29 63 10
2N1420 1-18 19 10 2N3053 1-28 12 10 | 2N3503 2-10 83 10
2N1566 1-18 19 10 | 2N3070 3-7 52 02 | 2N3504 2-10 63 02
2N1613 1-27 12 10 2N3071 37 52 02 2N3505 2-10 63 02
2N1711 1-27 12 10 2N3072 29 63 10 | 2N3545 2-2 64 18
2N2017 1-27 1210 2N3073 29 63 10 | 2N3546 2:3° 64 18
2N2102 1-27 12 10 2N3107 1-28 12 10 | 2N3547 . 26 62 = 02
2N2192 1-27 12 10 2N3108 128 12 10 | 2N3548 26 62 02
2N2192A 1-27 1210 2N3109 1-29 12 10 | 2N3549 . 26 62 02
2N2193 1-27 12 10 2N3110 1-29 14 10 | 2N3550 26 62 02
2N2193A 1-28 12210 2N3115 1-20 19 02, | 2N3563 1.7 43 92
2N2195 1-28 12 10 2N3116 1-20 19 02 | 2N3564 1-7 43 92
2N2195A 1-28 12 10 2N3117 © 110 07 02 | 2N3565 1-11 07 92
2N2218 1-18 19 10 2N3120 2-9 63 02 | 2N3566 1-30 13 92
2N2218A 1-18 19 10 2N3121 29 63 02 | 2N3567 1-30 13 92
2N2219 1-19 19 10 2N3133 2-9 63 02 | 2N3568 1-29 12 92
2N2219A 1-19 19 10 2N3134 2-9 63 02 | 2N3569 1-30 13 92
2N2221 1-19 19 02 2N3135 29 63 02 | 2N3576 2-3 64 18
2N2221A | 119 ° 19 02 2N3136 2-9 63 02 | 2N3600 1-6 42 25
2N2222 1-19 19 02 2N3209 22 64 18 | 2N3605 : 1-2 21 94
2N2222A 1-19 19 02 2N3244 2-4 70 17 | 2N3606 1-2 21 94
2N2243 1-28 12 10 2N3245 2-4 70 17 | 2N3607 1-2 21 94
2N2243A 1-28 12 10 2N3246 1-10 07 02 | 2N3638 2-10 63 92
2N2270 1-28 12 10 2N3248 22 64 - 18 | 2N3638A 210 63 92
2N2369 1-2 21 18 2N3249 22 64 18 | 2N3639 2-3 65 92
2N2369A 12 21 18 2N3250 214 ° 66 02 | 2N3640 2-3 65 92
2N2484 - 110 07 02 2N3251 2-14 66 02 | 2N3641 1-20 19 92
2N2509 1-10 07 02 2N3252 1-4 25 17 | 2N3642 - 1-20 19 92
2N2510 1-10 07 02 2N3253 1-4 25 17 | 2N3643 1-20 19 92
2N2511 1-10 07 02 2N3299 1-20 19 10 | 2N3644 2-10 63 92
2N2586 1-10 07 02 2N3300 . 1-20 19 10 | 2N3645 2-10 63 92
2N2604 2-6 62 06 2N3301 1-20 19 02 | 2N3646 1-4 22 92
2N2605 2-6 62 06 2N3302 1-20 19 02 | 2N3662 17 43 94
2N2608 3-15 89 11 2N3304 123 65 18 | 2N3663 17 43 94
2N2609 3-15 88 11 2N3329 315 + 89 - 23 | 2N3665 1-29 12 10
2N2657 1-31° 34 10 -| 2N3330 3-15 89 23 | 2N3666 1-29 12 10
2N2658 1-31 34 10 2N3331 3-15 89 23 | 2N3678 1-20 19 10
2N2696 2-8 63 02 2N3332 3-15 89 23 | 2N3684 37 52 25
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Device Page Process Pkg Device Page Process Pkg Device Page Process Pkg
2N3685 37 52 25 2N3966 32 50 29 2N4258A 2-3 65 92
2N3686 37 52 25 2N3967 37 55 25 2N4259 1-6 42 25
2N3687 37 52 25 2N3967A 37 55 25 2N4274 1-2 21 92
2N3691 1-23 23 92 2N3968 3-7 55 25 2N4275 1-2 21 92
2N3692 1-23 23 92 2N3968A 3-7 55 25 2N4286 1-11 07 94
2N3693 1-25 27 92 2N3969 37 55 25 2N4287 1-11 07 94
2N3694 1-25 27 92 2N3969A 37 55 25 2N4288 2.7 62 94
2N3700 1-29 12 02 2N3970 3-2 51 02 2N4289 2.7 62 94
2N3702 2-10 63 94 2N3971 3-2 51 02 2N4290 2-10 63 94
2N3703 2-10 63 94 2N3972 3-2 51 02 2N4291 2-11 63 94
2N3704 1-16 183 94 2N4013 1-5 25 02 2N4292 17 43 94
2N3705 1-16 183 94 2N4014 1-5 25 02 2N4293 17 43 94
2N3706 1-16 13 94 2N4030 2-19 67 10 2N4294 1-2 21 94
2N3707 1-11 07 94 2N4031 2-19 67 10 2N4295 1-2 21 94
2N3708 1-11 07 94 2N4032 2-19 67 10 2N4314 2-19 67 10
2N3709 1-11 07 94 2N4033 2-19 67 10 2N4338 37 52 02
2N3710 1-11 07 94 2N4036 2-19 67 10 2N4339 37 52 02
2N3711 1-11 07 94 2N4037 - 2-19 67 10 2N4340 37 52 02
2N3721 1-25 27 94 2N4047 1-5 25 17 2N4341 3-7 52 02
2N3724 1-4 25 17 2N4058 2-6 62 94 2N4354 217 67 92
2N3724A 1-4 25 17 2N4059 2-6 62 94 2N4355 217 67 92
2N3725 1-4 25 17 2N4061 26 62 94 2N4356 217 67 92
2N3725A 1-5 25 17 2N4062 2-6 62 94 2N4381 3-15 89 11
2N3742 1-38 48 10 2N4082 3-10 83 12 2N4384 1-11 07 02
2N3794 1-16 183 94 2N4083 3-10 83 12 2N4386 1-11 07 02
2N3799 2-6 62 02 2N4084 3-10 83 12 2N4391 32 51 02
2N3819 3-4 50 94 2N4085 3-10 83 12 2N4392 32 51 02
2N3820 3-15 89 94 2N4091 32 51 02 2N4393 3-2,35,36 51 02
2N3821 37 55 25 2N4092 3-2 51 02 2N4400 1-16 183 92
2N3822 37 55 25 2N4093 3-2 51 02 2N4401 1-16 183 92
2N3823 34 50 29 2N4117 36 - 53 25 2N4402 2-11 63 92
2N3824 3-2 55 25 2N4117A 3-6 53 25 2N4403 2-11 63 .92
2N3825 17 43 94 2N4118 36 53 25 2N4409 1-11 07 92
2N3827 1-25 27 94 2N4118A 3-6 53 25 2N4410 1-12 07 92
2N3858 1-25 27 94 2N4119 3-6 53 25 2N4416 34 50 29
2N3858A 1-11 07 94 2N4119A 3-6 53 25 2N4416A 3-4 50 29
2N3859 1-26 27 94 2N4121 2-15 66 92 2N4424 1-15 04 94
2N3859A 1-11 07 94 2N4122 2-15 66 92 2N4856 32 51 02
2N3860 1-26 27 94 2N4123 1-24 23 92 2N4856A 32 51 02
2N3877 1-11 07 94 2N4124 1-24 23 92 2N4857 32 51 02
2N3877A 1-11 07 94 2N4125 2-15 66 92 2N4857A 32 51 02
2N3900 115 04 94 2N4126 2-15 66 92 2N4858 3-2 51 02
2N3900A 1-11 07 94 2N4134 1-8 44 25 2N4858A 32 51 02
2N3901 1-11 07 94 2N4135 1-8 44 25 2N4859 32 51 02
2N3903 1-23 23 92 2N4140 1-20 19 92 2N4859A 3-2 51 02
2N3904 1-23 23 92 2N4141 1-21 19 92 2N4860 32 51 02
2N3905 2:14 66 92 2N4142 2-10 63 92 2N4860A 32 51 02
2N3906 2-15 66 92 2N4143 2-10 63 92 2N4861 3-2 51 02
2N3921 3-10 83 12 2N4208 2-3 65 18 2N4861A 32 51 02
2N3922 3-10 83 12 2N4209 . 23 65 18 2N4916 2-15 66 92
2N3932 1-6 42 25 2N4220 . 3-7 55 25 2N4917 2-15 66 92
2N3933 1-6 42 25 2N4220A . 37 55 25 2N4918 2-26 5F 58
2N3934 3-10 83 12 2N4221 37 55 25 2N4919 2-26 5F 58
2N3935 3-10 83 12 2N4221A 3-7 55 25 2N4920 2-26 5F 58
2N3945 1-29 12 10 2N4222 37 55 25 2N4921 1-44 4H 58
2N3946 1-23 23 02 2N4222A 3-7 55 25 2N4922 1-45 4H 58’
2N3947 1-24 23 -+ 02 2N4223 ) 34 50 29 2N4923 1-45 4H 58
2N3954 3-10 83 12 2N4224 34 50 29 2N4924 1-29 12 10
2N3954A 3-10 83 12 2N4237 1-30 14 10 2N4926 1-38 48 10
2N3955 3-10 83 12 2N4248 26 62 92 2N4927 1-38 48 10
2N3955A 3-10 83 12 2N4249 2-6 62 92 2N4944 1-16 13 92
2N3956 3-10 83 12 2N4250 26 62 92 2N4945 1-29 12 92
2N3957 3-10 83 12 2N4250A 2-7 62 92 2N4946 1-16 183 92
2N3958 . 3-10 83 12 2N4258 2-3 65 92 2N4951 1-16 13 94




Transistor Standard Parts List continuea

Device Page Process Pkg Device Page Process Pkg Device Page Process Pkg
2N4952 1-16 13 94 | 2N5197 3-10 83 12 2N5496 1-43 4E 57
2N4953 1-16 13 94 | 2N5198 3-10 . 83 12 2N5515 3-11 95 12
2N4954 1-16 13 94 | 2N5199 3-10 83 12 2N5516 3-11 95 12
2N4964 2.7 62 92 | 2N5209 1-12 07 92 2N5517 3-11 95 12
2N4965 2.7 62 . 92 | 2N5210 1-12 07 92 2N5518 3-11 95 12

. 2N4966 1-12 07. 92 | 2N5219 1-26 27 92 2N5519 3-11 95 12
2N4967 112 07 92 | 2N5220 1-16 13 92 2N5520 3-11 95 12
2N4968 112 07 92 | 2N5221 2-11 63 92 2N5521 3-11 95 12
2N4969 1-21 19 92 | 2N5223 1-26 27 92 2N5522 3-11 95 12
2N4970 1-21 19 92 | 2N5224 1-2 21 92 2N5523 3-11 95 12
2N4971 2-11 63 92 | 2N5225 1-16 13 92 2N5524 3-11 95 12
2N4972 2-11 63 . 92 | 2N5226 2-11 63 92 2N5545 3-10 83 12
2N5018 3-14 88 11 2N5227 27 62 92 2N5546 3-10 83 12
2N5019 3-14 88 11 2N5232 1-12 07 94 2N5547 3-10 83 12
2N5020 3-15 89 11 2N5232A 1-12 07 94 2N5550 117 16 92
2N5021 3-15 89 11 2N5245 34 9 97 2N5551 117 16 92
2N5022 2-5 70 17 | 2N5246 34 90 97 2N5555 3-2 50 92
2N5023 2-5 70 17 | 2N5247 34 90 97 2N5556 3-8 50 29
2N5030 1-2 21 94 | 2N5248 3-4 50 94 2N5557 3-8 50 29
2N5045 3-10 83 12 | 2N5294 1-43 4E .57 2N5558 3-8 50 29
2N5046 3-10 83 12 | 2N5296 1-43 4E 57 2N5561 3-10 98 12
2N5047 3-10 83 12 | 2N5298 1-43 4E 57 2N5562 3-10 98 12
2N5056 2-3 64 18 | 2N5305 1-47 05 94 2N5563 3-10 98 12
2N5057 2-3 64 18 | 2N5306 1-47 05 94 2N5564 3-12 9% . 12
2N5078 3-4 50 29 | 2N5307 1-47 05 94 2N5565 3-12 9% 12
2N5086 27 62 92 | 2N5308 1-47 05 94 2N5566 3-12 96 92
2N5087 2.7 62 92 | 2N5336 1-32 34 10 2N5638 3-2 51 92
2N5088 1-12 07 92 | 2N5338 1-32 34 10 2N5639 3-2 51 92
2N5089 112 07 92 | 2N5354 2-11 63 94 2N5640 3-2 51 92
2N5103 37 - 50 29 | 2N5355 2-11 63 94 2N5653 3-3 51 92
2N5104 37 50 29 | 2N5358 3-8 55 25 2N5654 3-3 51 92
2N5105 3-8 50 29 | 2N5359 3-8 55 25 2N5655 1-41 36 58
2N5114 314 88 11 | 2N5360 3-8 55 25 2N5656 1-41 36 58
2N5115 314 88 11 | 2N5361 3-8 55 25 2N5657 1-41 36 58
2N5116 3-14 88 11 | 2N5362 3-8 55 25 2N5668 3-4 50 92
2N5127 1-26 27 92 | 2N5363 3-8 55 25 2N5669 34 50 92
2N5128 1-21 19 92 | 2N5364 3-8 55 25 2N5670 3-4 50 92
2N5129 1-21 19 92 | 2N5365 2-11 63 94 2N5769 1-3 21 92
2N5130 1-7 43 92 | 2N5366 2-11 63 94 2N5770 1-7 43 92
2N5131 1-26 27 92 | 2N5397 34 90 29 2N5771 2-4 65 92
2N5132 1-26 27 92 | 2N5398 34 90 29 2N5772 1-3 .22 92
2N5133 112 07 92 | 2N5400 2-18 74 92 2N5817 2-12 63 97
2N5134 1-2 21 92 | 2N5401 2-18 74 92 2N5830 1-17 16 92
2N5135 1-21 19 92 | 2N5432 32 58 ° 07 2N5902 3-13 84 24
2N5136 1-21 19 92 | 2N5433 32 58 07 2N5903 3-13 84 24
'2N5137 1-21 19 92 | 2N5434 32 58 07 2N5904 3-13 84 24
2N5138 215 66 92 | 2N5447 212 63 97 2N5905 3-13 84 24
2N5139 2-15 " 66 92 | 2N5448 217 67 97 2N5906 3-13 84 24
2N5140 2-3 65 92 | 2N5449 1-35 38 97 2N5907 3-13 84 24
2N5142 2-11 63 92 | 2N5452 3-10 83 12 2N5908 3-13 84 24
2N5143 2-11 63 92 | 2N5453 3-10 83 12 2N5909 3-13 84 24
2N5148 1-32 34. 10 | 2N5454 3-10 83 12 2N5910 2-4 65 92
2N5150 1-32 34 10 | 2N5457 38 55 92 2N5911 312 93 24
2N5172 1-15 04 94 | 2N5458 3-8 55 92 2N5912 3-12 93 24
2N5179 1-6 42 25 | 2N5459 3-8 55 92 2N5949 " 34 50 97
2N5180 1-6 , 42 25 | 2N5460 3-15 89 - 91 2N5950 34 50 97
2N5189 1-6 25 17 | 2N5461 3-15 89 91 2N5951 34 50 97
2N5190 1-43 4E 58 | 2N5462 3-15 89 91 2N5952 34 50 97
2N5191 1-43 -4E 58 | 2N5484 34 50 92 2N5953 34 50 97
2N5192 - 1-43 4E. 58 | 2N5485 34 . 50 92 2N6034 2-30 5J 58
2N5193 . 226 5E 58 | 2N5486 34 50 92 2N6035 2-30 5J 58
2N5194 2-26 5E 58 | 2N5490 1-43 4E 57 2N6036 2-30 5J 58
2N5195 2-26 5E 58 | 2N5492 1-43 4E © 57 2N6037 '1-49 4) 58
2N5196 3-10 83 12 | 2N5494 1-43 4E 57 2N6038 1-49 4) 58
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2N6039 1-49 4 58 2N6709 2-21 78 90 92PU57 2-24 79 91
2N6040 2-30 54 57 2N6710 2-21 78 90 92PU100 1-37 39 91
2N6041 2:30- 5J 57 2N6711 1-38 48 90 92PU200 2-24 79 9
2N6042 2-31 5K 57 2N6712 1-38 48 90 92PU391 1-39 48 91
2N6043 1-49 4K 57 2N6713 1-38 48 90 92PU392 1-39 48 91
2N6044 1-49 4K 57 2N6714 1-34 37 AN 92PU393 1-39 48 9
2N6045 1-49 4K 57 2N6715 1-35 38 91 AM1000H 10-21 87 25
2N6076 2-18 71 94 2NB716 1-35 38 9N AM1001H 10-21 87 25
2N6099 1-42 4A 57 2N6717 1-37 39 9 AM1002H 10-21 87 25
2N6101 1-42 4A 57 2N6718 1-37 39 91 BC107* 5-2 04 02
2N6103 1-42 4A 57 2N6719 1-38 48 N BC108* 5-2 04 02
2N6107 2-26 5E 57 2N6720 1-32 36 91 BC109* 5-2 04 02
2N6109 2-26 5E 7 2N6721 1-32 36 91 BC140* 5-2 14 10
2N6110 2-26 56 57 2N6722 1-32 36 91 BC141* 5-2 14 10
2N6111 2-26 56 57 2N6723 1-32 36 91 BC143 5-3 61 10
2N6121 1-43 4E 57 2N6724 1-47 05 91 BC146* 5-3 61 10
2N6122 1-43 4E 57 | 2N6725 1-47 05 91 BC160* 5-3 67. 10
2N6123 1-43 4E 57 2N6726 2-20 77 91 BC161* 5-3 67 10
2N6124 2-26 5e 57 2N6727 220 77 91 BC167* 5-3 04 94
2N6125 2-26 5E 57 | 2N6728 223 79 91 BC168* 5-3 04 94
2N6126 2-26 5 57 2N6729 223 79 91 BC169* 5-4 04 94
2N6129 1-43 4E 57 2N6730 2-23 79 91 BC177* 5-4 71 02
2N6130 1-43 4E 57 2N6731 1-37 39 91 BC178* 5-4 Al 02
2N6131 1-43 4E 57 2N6732 2-23 79 91 BC179* 5-4 71 02
2N6132 2-26 5E 57 2N6733 1-38 448 9N BC182* 5-5 04 97
2N6133 2-26 56 57 2N6734 1-39 48 9 BC183* 55 04 97
2N6134 2-26 5 57 2N6735 1-39 48 91 BC184* 5-6 04 97
2N6288 1-43 4E 57 2N6737 1-6 25 91 BC204 5-6 71 92
2N6290 1-43 4E 57 40235 1-6 42 25 BC207 56 04 92
2N6292 1-43 4E 57 40236 1-6 42 25 BC212* 5-6 63 97
2N6386 1-49 44 57 40237 1-6 42 25 BC213* 57 63 97
2N6387 1-49 4K 57 40238 1-6 42 25 BC214* 5-8 63 97
2N6388 1-49 4K 57 40239 1-6 42 25 BC237* 5-8 04 97
2N6426 1-47 05 92 40240 1-7 42 25 BC238* 5-9 04 97
2N6427 1-47 05 92 40242 17 42 25 BC239* 59 04 97
2N6473 1-44 4F 57 40314 1-29 12 10 BC261* 5-9 71 02
2N6474 1-44 4F 57 40319 2-19 67 10 BC262* 5-10 71 02
"2N6475 2-27 5F 57 40321 1-39 48 10 BC263* 5-10 7 02
2N6476 227 5F 57 92PE37A 1-35 38 90 BC264* 5-37 50 97
2N6483 3-11 95 12 92PE37B 1-35 38 90 BC307* 5-10 71 97
2N6484 3-11 95 12 92PE37C 1-35 38 90 BC308* 5-10 7 97
2N6485 3-11 95 12 92PE77A 2-21 78 90 BC309* 5-11 71 97
2N6486 1-42 4A 57 | 92PE77B 2-21 78 90 BC317* 5-11 04 92
2N6487 1-42 4A 57 92PE77C 2-21 78 90 BC318* 5-11 04 92
2N6488 1-42 4A 57 | 92PE487 1-39 48 90 BC319* 5-12 04 92
2N6489 225 5A 57 | 92PE488 1-39 48 90 BC327* 5-12 67 97
2N6490 2-25 5A 57 | 92PE489 1-39 48 90 BC328* 5-12 67 97
2N6491 2.25 5A 57 | 92PUO1 1-34 37 90 BC337* 512 38 97

. 2N6548 1-47 05 55 | 92PUO1A 1-34 37 90 BC338* 5-13 38 97
2N6549 1-47 05 55 | 92PU05 1-37 39 90 BC415* 5-13 7 97
2N6551 1-35 38 55 | 92PUO6 1-37 39 90 BC485* 5-13 38 97
2N6552 1-35 38 55 | 92PUO7 1-37 39 91 BC547* 5-13 04 97
2N6553 137 - 39 55 92PU10 1-39 48 91 BC548* 5-14 04 97
2N6554 2-21 78 55 | 92PU36 1-33 36 9 BC549* 5-14 04 97
2NB6555 2-21 78 55 92PU36A 1-33 36 91 BC550* 5-14 04 97
2N6556 2-21 78 55 92PU36B 1-33 36 91 BC557* 5-14 71 97
2N6591 1-32 36 55 | 92PU36C 1-33 36 91 BC558* 5-15 71 97
2N6592 1-32 . 36 55 92PU45 1-47 05 91 .| BC559* 5-15 71 97
2N6593 1-32 36 55 92PU45A 1-47 05 91 BC560* 5-15 71 97
2N6705 1-35 38 90 | 92PU51 2-20 7 9N BCX58* 5-16 04 97
2N6706 1-35 38 90 92PU51A 2-20 7 9N BCX59* 5-16 04 97
2N6707 1-35 38 90 92PU55 2-24 79 9N BCX78* 517 71 97
2N6708 221 78 90 | 92PU56 2-24 79 91 BCX79* 5-17 71 97

*All suffixes
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BCYS6 . 5-18 04 02 BD435 5-28 4F 58 BF237 - 5-32 47 98
BCY57 5-18 04 02 BD436 5-28 5F 58 BF238 5-32 47 98
BCY58* 5-18 04 02 BD437 5-28 4F 58 BF240 5-32 47 98
BCY59* 5-18 04 02 BD438 5-28 5F 58 | BF241 5-32 47 98
BCY70 5-19 71 02 | BD439 5-28 4E 58 BF244* 5-37 50 94
BCYT71 5-19 7 02 BD440 5-29 5E 58 BF245* 5-37 50 97
BCY71A 5-19 71 02 BD441 5-29 4E 58 BF246* 5-37 51 94
BCY72 5-19 71 02 . | BD442 5-29 5E 58 BF247* 5-37 51 97
BD135* 5-19 37 58 BD533 . 529 4E 57 BF254 5-33 46 98
BD136* . 519 77 58 BD534 5-29 5E 57 BF255 5-33 46 - 98
BD137* 5-19 38 58 BD535 5-29 4E 57 BF256* 5-37 50 97
BD138* 5-20 78 58 BD536° 5-29 5E 57 BF257 .5-33 48 10
BD139*: - 5-20 39 58 BD537 5-29 4E 57 BF258 5-33 48 10
BD140* 5-20 79 58 BD538 5-29 5e 57 BF259 5-33 48 10
BD157 5-20 36 58 BD633 5-29 4F 57 BF457 5-33 48 58
BD158 5-20 36 58 BD634 5-29 5F 57 BF458 5-33 48 58
BD159 5-20 36 58 -| BD635 5-29 4F 57 BF459 5-33 48 58
BD185 5-20 4F 58 BD636 5-30 5F 57 BFX13 5-33 66 02
BD186 5-20 5F 58 BD637 5-30 4F 57 BFX29 - 5-33 63 - 10
BD187 5-20 4F - 58 BD638 5-30 5F 57 BFX30 5-33 63 10
BD188 5-20 . 5F 58 BD675* 5-30 4 58 BFX37 5-33 62 02
BD189 5-20 4F 58 BD676* 5-30 5J 58 BFX65 5-33 62 02
BD190 5-20 5F 58 BD677* 5-30 4J 58 BFX84 5-34 12 10
BD201 5-20 4A 57 BD678* 5-30 5J 58 BFX85 5-34 1210
BD202 5-20 5A 57 BD679* 5-30 4 58 BFX86 5-34 14 10
BD203 5-21 4A 57 BD680* 5-30 5J 58 BFX87 5-34 63 . 10
BD204 5-21 5A 57 BD681 5-30 4J 58 BFX88 5-34 63 10
BD220 5-21 4F 57 BD682 5-30 5J 58 BFY39* 5-34 23 02
BD221 5-21 4F 57 BD733 5-30 4F 57 BFY50 5-34 14 10
BD222 5-21 4F 57 BD734 - 530 5e 57 BFY51 5-34 14 10
BD223 521 5F 57 BD735 5-30 4F 57 BFY52 5-34 14 10
BD224 - 521 5F 57 BD736 5-30 5e 57 BFY56 5-34 14 10
BD225 5-21 5F 57 BD737 5-30 4F 57 BFY72 5-35 19 04
BD233 5-21 4F 58 BD738 5-30 5E 57 BFY76 5-35 07 02
BD234 5-21 5F 58 BD795 5-30 4E 57 BSX21 5-35 07 02
BD235 5-21 4F 58 BD796 5-30 5E 57 BSX45* 5-35 14 10
BD236 5-21 5F 58 BD797 5-30 4E 57 BSX46* 5-35 12 10
BD237 ' 5-21 4F 58 BD798 5-31 5E 57 BSX48 5-35 19 02
BD238 . 1521 5F 58 -| BD799 5-31 4E 57 BSX88 5-35 21 18
BD239* - 5:21 4F 57 BD800 5-31 5E 57 BSY38 5-35 21 18
BD240* 5-21 5F 57 BD801 5-31 4E. 57 BSY39 5-35 21 18
BD241* 5-22 4F 57 | BD802 5-31 5e 57 BSY51 5-35 19 10
BD242* 5-22 5 57 BD895* 5-31 4K 57 BSY52 5-35 19 10
BD243* 5-22 4A 57 BD896* 5-31 5K 57 BSY53 5-35 19 10
BD244* 5-22 5A 57 | BD897* .56-31 4K 57 BSY54 5-36 19 10
BD344 5-22 78 58 BD898* 5-31 5K 57 BSY95A 5-36 21 92
BD345 - 5-23 38 58 | BD899* 5-31 4K 57 CSs9011* 6-2 27 92
BD346 5-23 5A 57 BD900* 5-31 5K 57 Cs9012* 6-2 68. - 92
BD347 5-23 4A 57 BD901 5-31 4K 57 Cs9013* 6-2 09 92
BD348 5-23 79 58 BD902 5-31 5K 57 CSs9014* 6-2 04 92
BD349 5-23 39 58 BDX33* 5-31 4K = 57 CS9015* 6-2 7192
BD370* 5-23 78/79 91 BDX34* 5-31 5K . 57 Cs9016* 6-2 46 92
BD371* 5-24 38/39 91 .| BF167 5-32 45 28 CS9018* 6-2 43 92
BD372* 5-24 78/79 90 BF180 - 5632 41 25 D40C* 1-47 05 55
BD373* 5-25 38/39 90 BF181 i 5-32 41 25 D40D* 1-36 38 55
BD375* 5-26 38 58 BF194 5-32 46 98 D40E* 1-36 38 55
BD376* 5-26 78 58 BF195 5-32 46 98 D40K* - 1-48 05 55

- BD377* 5-27 38 58 BF196 5-32 46 98 D4ON* 1-39 48 55
BD378* 5-27 78 58 BF197 5-32 47 . 98 D4oP* 1-33 36 55
BD379* 527" 39 58 | BF198 5-32 45 98 D41D* 2-22 78 55
BD380* 5-28 79 58 BF199 5-32 47 98 D41E* 2-22 78 55
BD433 | 5-28 4F 58 BF200 5.32 41 25 D41K* 2-30 61 55
BD434 ) 5-28 5F 58 BF233* 5-32 49 - 96 D42C* 1-34 4P 56
*All suffixes
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D43C* 222,227 5P 56 MJE223 1-46 4P 58 | MPS706 1-3 21 92
D44C* 1-45 4P 57 MJE224 1-46 4P 58 | MPS834 1-3 21 92
D44H* 1-46 4Q 57 MJE225 1-46 4P 58 | MPS2369 1-3 21 92
D45C* 2-28 5P 57 MJE230 2-28 5P 58 | MPS2711 1-24 23 92
D45H* 2-29 5Q 57 MJE231 2-28 5P 58 | MPS2712 1-24 23 92
DH3467CD 2.5 70 40 MJE232 2-28 5P 58 | MPS2713 1-3 21 92
DH3467CN 2-5 70 39 MJE233 2-28 5P 58 | MPS2714 1-3 21 92
DH3468CD 25 70 40 MJE234 2-29 5P 58 | MPS2716 1-24 23 92
DH3468CN 2-5 70 39 MJE235 2-29 5P 58 | MPS2923 1-24 23 92
DH3724CD 1-5 25 40 MJE240 1-46 4P 58 | MPS2924 1-24 23 92
DH3724CN 1-5 25 39 MJE241 1-46 4P 58 | MPS2925 1-24 23 92
DH3725CD 1-5 25 40 MJE242 1-46 4P 58 | MPS2926 1-24 23 92
DH3725CN 1-5 25 39 MJE243 1-46 4P 58 | MPS3392 1-15 04 92
ED1402* 6-2 07 92 MJE244 1-46 4P 58 | MPS3393 1-15 04 92
ED1502* 6-2 46 92 MJE250 2-29 5P = 58 | MPS3394 1-15 27 92
ED1602* 6-2 62 92 MJE251 2-29 5P 58 | MPS3395 1-15 04 92
ED1702* 6-2 37 92 MJE252 2-29 5P 58 | MPS3396 1-15 04 92
ED1802* 6-2 7 92 MJE253 2-29 5P 58 | MPS3397 1-15 04 92
J108 33 58 92 MJE254 229 5P 58 | MPS3398 1-15 04 92
J109 33 58 92 MJE340 1-41 36 58 | MPS3563 17 43 92
J110 33 58 92 MJE341 1-41 36 58 | MPS3638 2-12 63 92
J111 33 51 92 MJE344 1-41 36 58 | MPS3638A 2-12 63 92
J112 33 51 92 MJE370 2-27 5F 58 | MPS3639 24 65 92
J113 33 51 92 MJE371 2-26 5E 58 | MPS3640 24 65 92
J114 33 90 92 MJE520 1-44 4F 58 | MPS3642 1-24 19 92
J174 3-14 88 94 MJE521 1-44 4F 58 MPS3644 2-12 63 92
J175 3-14 88 94 MJE700 2-30 5J 58 MPS3645 212 63 92
J176 3-14 88 94 MJE701 2-30 5J 58 | MPS3646 1-3 22 92
J177 3-14 88 94 MJE702 2-30 5J 58 MPS3693 1-26 27 92
J201 3-8 52 92 MJE703 2-30 5J 58 | MPS3694 1-26 27 92
J202 3-8 52 92 MJE710 2-25 77 58 MPS3702 212 63 92
J203 3-8 52 92 MJE711 2-25 78 58 | MPS3703 212 63 92
J210 3-8 90 92 MJE712 2-25 79 58 MPS3704 1-16 13 92
J211 3-8 90 92 MJE720 1-42 37 58 | MPS3705 117 13 92
J212 3-8 90 92 MJE721 1-36 38 58 [ MPS3706 117 13 92
J270 3-15 88 94 MJE722 1-37 39 58 | MPS3707 1-12 07 92
J271 3-15 88 94 MJE800 1-49 4J 58 | MPS3708 1-12 07 92
J300 34 90 92 MJE801 1-49 4J 58 | MPS3709 112 07 92
J304 34 90 92 MJEB02 1-49 4J 58 | MPS3710 1-12 07 92
J305 3-4 50 92 MJE803 1-49 4J 58 | MPS3711 1-12 07 92
J308 34 50 92 MJE2801T 1-42 4A 57 | MPS3721 1-24 23 92
J309 34 92 92 MJE2901T 2-25 5A 57 | MPS3826 1-24 23 92
J310 3-4 92 92 MJE2955T 225 5A 57 | MPS3827 1-24 23 92
J401 3-10 92 92 MJE3055T 1-42 4A 57 | MPS3903 1-13 02 92
J402 3-10 98 60 MJE3439 1-42 36 58 | MPS3904 1-14 02 92
J403 3-10 98 60 MJE3440 1-42 36 58 | MPS3905 2-15 66 92
J404 310 98 60 MJE5190J 1-44 4E 58 | MPS3906 2-15 66 92
J405 3-10 98 60 MJE5191J 1-44 4E 58 | MPS4354 217 67 92
J406 3-10 98 60 MJE5192J 1-44 4E 58 [ MPS4355 217 67 92
J410 3-10 83- 60 MPF102 35 50 92 | MPS4356 217 67 92
J411 3-11 83 60 MPF103 3-8 55 92 | MPS5172 1-15 04 92
J412 3-11 83 60 MPF104 3-8 55 92 | MPS6507 17 43 92
MJE170 2-25 77 58 MPF105 3-8 55 92 | MPS6511 1-8 43 92
MJE171 2-25 78 58 MPF106 35 50 92 | MPS6512 1-24 23 92
MJE172 2-25 79 58 MPF107 35 50 92 | MPS6513 1-24 23 92
MJE180 1-42 37 58 MPF108 35 55 92 | MPS6514 1-24 23 92
MJE181 1-42 38 58 MPF109* 38 55 92 | MPS6515 1-24 27 92
MJE182 1-42 39 58 MPF110 3-8 50 92 | MPS6516 2-15 66 92
MJE200 1-45 4R 58 MPF111 3-8 50 92 | MPS6517 2-15 66 92
MJE210 2-29 5R 58 MPF112 3-8 55 92 | MPS6518 2-16 66 92
MJE220 1-45 4P 58 MPF256 35 90 92 | MPS6520 1-15 04 92
MJE221 1-45 4P 58 MPF820 35 51 92 | MPS6521 1-15 04 92
MJE222 1-45 4P 58 MPQ3725 1-31 25 39 | MPS6522 117 66 92
*All suffixes
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MPS6523 2.7 66 92 MPSL51 2-18 74 92 NB121F* 7-44 71 94
MPS6530 117 13 92 MRF501 1-7 . 42 25 NB122E* 7-44 71 92
MPS6531 117 183 92 MRF502 - 1-7 42 25 NB122F* 7-44 71 94
MPS6532 ' 117 13 92 NAOIE* 7-4 09 92 NB123E* 7-44 71 92
MPS6533 = 212 63 92 NAOIF* 7-4 09 94 NB123F* 7-44 71 94
MPS6534 212 63 92 NAOQ2E* 7-4 - 68 92 NB211E* 7-48 19 92
MPS6535 2-12 63 92 NAO2F* 7-4 68 94 NB211F* 7-48 19 94
MPS6539 17 42 96 NA11E* 7-8 09 92 NB211X* 7-48 19 91
MPS6540 - 19 49 96 NA11F* 7-8 09 94 NB211Y* 7-48 19 90
MPS6541 1-8 43 . 92 NA12E* 7-8 68 - 92 NB212E* 7-48 19 92
MPS6542 19 47 96 NA12F* 7-8 68 94 NB212F* 7-48 19 94
MPS6543 1-9 47 96 NA21E* 7-12 37 92 NB212X* 7-48 19 91
MPS6544 1-9 49 96 NA21F* 712 37 94 NB212Y* 7-48 19 - 90
MPS6546 1-9 47 96 NA21X* 712 37 91 NB213E* _ 7-48 19 92
MPS6547 1-9 47 96 NA21Y* 7-12 37 90 NB213F* 7-48 19 94
MPS6548 17 42 96 NA22E* - 7-12 77 92 NB213X* 7-48 19 91
MPS6560 1-31 14 92 NA22F* 712 77 94 NB213Y* 7-48 19 90
MPS6561 1-31 14 92 NA22X* 7-12 7 9 NB221E* 7-48 63 92
MPS6562 217 67 92 NA22Y* 7-12 77 90 NB221F* 7-48 63 94
MPS6563 2-18 60 . 92 NA31K* 7-16 37 55 NB221X* 7-48 63 91
MPS6564 1-26 27 . 92 NA31M* 7-16 37 56 NB221Y* 7-48 63 90
MPS6565 1-26 27 92 NA31X* 7-16 37 91 NB222E* 7-48 63 92
MPS6566 1-26 27 92 NA31Y* 7-16 37 90 NB222F* 7-48 63 94
MPS6567 1-9 49 96 NA32K* 7-16 77 55 NB222X* 7-48 63 91
MPS6568A 1-8 44 96 NA32M* 7-16 77 56 NB222Y* 7-48 63 90
MPS6569 1-8 44 . 96 NA32X* 7-16 7 9N NB223E* 7-48 63 92
MPS6570 1-8 44 96 NA32Y* 7-16 77 90 NB223F* 7-48 63 94
MPS6571 1-12 07 92 NA41U* 7-20 4F 58 NB223X* 7-48 63 91
MPS6573 1-14 02 92 NA42U* 7-20 5F 58 NB223Y* 748 . 63 90
MPS6574 1-14 02 92 NA51U 7-24 4F 58 NB311E 7-52 38 92
MPS6575 1-14 02 92 NA51W 7-24 4F 57 NB311F 7-52 38 94
MPS6576 1-14 02 92 NA52U . 7-24 5F - 58 NB311K - 752 38 55
MPS8098 1-18 18 92 .| NA52wW 7-24 5F 57 NB311M 7-52 38 56
MPS8099 1-18 18 92 NA61U 7-28 4E 58 NB311X 7-52 38 91
MPSA05 1-29 12 92 NA61W 7-28 4E 57 NB311Y 7-52 38 90
MPSA06 1-29 12 92 | NA62U 7-28 5E 58 NB312E 7-52 38 92
MPSAQ9 112 07 92 NA62W 7-28 56 57 NB312F 7-52 38 94
MPSA10 1-26 27 92 NA71U 7-32 4E. 58 NB312K 7-52 38 55
MPSA12 1-48 05 . 92 NA71W 7-32 4E 57 NB312M 7-52 38 56
MPSA13 1-48 05 92 NA72U 7-32 5E 58 NB312X 7-53 38 91
MPSA14 1-48 05 92 NA72wW 7-32 5E 57 NB312Y 7-53 38 90
MPSA20 1-14 02 92 NBO11E* 7-36 04 92 NB313E 7-53 38 92
MPSA42 1-39 48 92 NBO11F* ©7-36 04 94 NB313F 7-53 38 94
MPSA43 1-40 48 92 NBO12E* 7-36 04 92 NB313K 7-53 38 55
MPSA55 217 67 92 NBO12F* 7-36 04 94 NB313M 7-53 38 56
MPSA56 217 67 92 NBO13E* 7-40 04 92 NB313X 7-53 38 91
MPSA62 2-30 61 92 NBO13F* 7-40 04 94 NB313Y 7-53 38 90
MPSA63 2-30 61 92 NBO14E* 7-40 04 -92 NB321E 7-53 78 92
MPSA64 2-30 61 92 NBO14F* 7-40 04 94 | NB321F ©7-53 78 94
MPSAB5 2-30 61 92 . | NBO21E* 7-36 62 92 NB321K 7-53 78 55
MPSA66 2-30 61 92 NBO21F* 7-36 62 94 NB321M 7-53 78 56
-MPSA70 2-7 62 92 | NBO22E*. 7-36 62 92 NB321X 7-53 78 91
MPSH10 17 42 96 NBO22F* 7-36 62 94 NB321Y 7-52 78 90
MPSH11 1-9 47. 96 NBO23E* 740 . 62 92 NB322E 7-52 78 92
MPSH19 1-9 47 96 NBO23F* 7-40 62 94 NB322F 7-52 78 94
MPSH20 1-9 49 96 NBO24E* 7-40 62 92 NB322K 7-52 78 55
MPSH24 19 47 96 NB111E* 7-44 04 92 NB322M 7-52 78 56
MPSH30 1-8 44 96 NB111F* 7-44 04 94 NB322X 7-52 78 91
MPSH31 1-8 44 96 NB112E* 7-44 04 92 NB322Y 7-52 78 90
MPSH32 1-8 45 96 NB112F* 7-44 04 94 NB323E 7-52 78 92
MPSH34 1-9 47 96 NB113E* 7-44 07 92 NB323F © 752 78 94
MPSH37 1-9 49 96 NB113F* . 7-44 - 07 94 NB323K 7-52 78 55
MPSLO1 1-18 16 92 NB121E* 7-44 71 92 NB323M 7-52 78 56
*All suffixes




Transistor Standard Parts List continueq)

- Device Page Process Pkg Device Page Process Pkg Device Page Process Pkg
NB323X 7-52 78 91 NSDUO1A 1-34 38 55 PN3643 1-22 19 92
NB323Y 7-52 78 90 NSDU02 1-35 38 55 PN3644 2-13 63 92
NCBT13 1-17 13 92 NSDU05 1-37 38 55 | PN3645 2-13 63 92
NCBV14 1-31 14 55 NSDU06 1-38 39 55 PN3646 1-4 22 92
NDF9406 3-12 94 12 NSDU07 1-38 39 55 PN3684 3-8 52 92
NDF9407 3-12 94 12 NSDU10 1-40 48 55 | PN3685 3-8 52 92
NDF9408 3-12 94 12 NSDU45 1-48 05 55 | PN3686 3-8 52 92
NDF9409 3-12 94 12 NSDU45A 1-48 05 55 | PN3687 3-8 52 92
NDF9410 3-12 94 12 NSDU51 2-20 77 55 | PN3691 1-25 23 92
NF5101 35 51 29 NSDU51A 2-20 77 55 | PN3692 1-25 23 92
NF5102 35 51 29 NSDU52 2-21 77 55 | PN3694 1-26 27 92
NF5103 3-5 51 29 NSDU55 2-23 78 55 | PN4091 33 51 92
NF5301* 3-6 53 25 NSDU56 2-24 79 55 | PN4092 33 51 92
NPD5564 3-12 96 67 NSDU57 2-24 79 55 | PN4093 33 51 92
NPD5565 312 96 67 NSDU95 2-30 61 55 | PN4117~ 3-6 53 92
NPD5566 3-12 96 67 NSDU95A 2-30 61 55 | PN4118* 3-6 53 92
NPD8301 3-11 83 67 NSE170 2-21 77 56 PN4119* 3-6 53 92
NPD8302 3-11 83 67 NSE171 2-23 78 56 | PN4121 2-16 66 92
NPD8303 3-11 83 67 NSE180 1-35 38 56 | PN4122 2-16 66 92
NRO41E 7-56 04 92 NSE181 1-37 38 56 | PN4140 1-22 19 92
NR421D* 7-60 42 96 NSE457 1-40 48 56 | PN4141 1-22 19 92
NR421F* 7-60 42 94 NSE458 1-40 48 56 | PN4142 2-13 63 92
NR431E* 7-64 43 92 NSE459 1-40 48 56 | PN4143 2-13 63 92
NR431F* 7-64 43 94 NSE871 1-31 17 51 | PN4220 39 55 92
NR461E* 7-68 46 92 NSE872 2-20 76 51 PN4221 39 55 92
NR461F* 7-68 46 94 P1086 3-14 88 91 PN4222 39 55 92
NS3762 25 70 17 P1087 3-14 88 91 PN4223 35 50 92
NS3763 25 70 17 PE3100 1-9 47 96 | PN4224 3-5 50 92
NS3903 1-25 23 02 PE4010 1-13 07 92 | PN4248 27 62 92
NS3904 1-25 23 02 PE5025 1-8 46 92 | PN4249 2-7 62 92
NS3905 2-16 66 02 PE5029 1-9 47 96 | PN4250 27 62 92
NS3906 - 2-16 66 02 PE5030B 1-9 47 .96 | PN4250A 27 62 - 92
NS4234 217 67 10 PE5031 1-9 47 96 | PN4258 2-4 65 92
NSD36* 1-33 36 55 PF5101 3-6 51 92 | PN4258A 24 65 92
NSD102 1-34 38 55 PF5102 3-6 51 92 | PN4274 1-3 21 92
NSD103 1-34 38 55 PF5103 3-6 51 92 | PN4275 1-3 21 92
NSD104 1-38 39 55 PF5301* 3-6 53 92 | PNA4302 39 52. 92
NSD105 1-38 39 55 PN918 1-8 43 92 | PNA4303 39 52 92
NSD106 1-38 39 .55 PN930 1-13 07 92 | PN4304 39 52 92
NSD131 1-40 48 55 PN2221 1-21 19 92 | PN4342 3-15 89 92
NSD132 1-40 48 55 PN2221A 1-21 19 92 | PN4354 217 67 92
NSD133 1-40 48 55 PN2222 1-21 19 92 | PN4355 217 67 92
NSD134 1-40 48 55 PN2222A 1-22 19 92 PN4356 2-18 67 92
NSD135 1-40 48 55 PN2369 1-3 21 92 | PN4360 3-15 89 92
NSD151 1-48 05 55 PN2369A 1-3 21 92 | PN4391 33 51 92
NSD152 1-48 05 55 PN2484 1-13 07 92 | PN4392 3-3 51 92
NSD153 1-48 05 55 PN2906 2-12 63 92 | PN4393 33,36 51 92
NSD154 1-48 05 55 PN2906A 212 63 92 | PN4416 35 50 92
NSD202 2-20 77 55 PN2907 2-12 63 92 PN4856 33 51 92
NSD203 2-20 77 55 PN2907A 213 63 92 | PN4857 3-3 51 92
NSD204 2-24 79 55 PN3563 1-8 43 92 | PNA4858 33 51 92
NSD205 2-24 79 55 PN3564 1-8 43 92 | PN4859 33 51 92
NSD206 2-24 79 55 PN3565 1-13 07 92 | PN4860 33 51 92
NSD457 1-40 48 55 PN3566 117,130 13 92 | PN4861 33 51 92
NSD458 1-40 48 55 PN3567 117,130 13 92 | PN4916 2-16 66 92
NSD459 1-40 48 55 PN3568 1-29 12 92 PN4917 2-16 66 92
NSD3439 1-33 36 55 PN3569 117,130 13 92 | PN5019 3-14 88 94
NSD3440 1-34 36 55 PN3638 2-13 63 92 | PN5033 315 89 92
NSD6178 1-37 38 55 PN3638A 2-13 63 92 | PN5127 1-26 27 92
NSD6179 1-37 38 55 PN3639 2-4 65 92 | PN5128 1-22 19 92
NSD6180 2-23 78 55 PN3640 2-4 65 92 | PN5129 1-22 19 92
NSD6181 2-23 78 55 PN3641 1-22 19 92 PN5130 1-8 43 92
- NSDUo1 1-34 37 55 PN3642 1-22 19 92 | PN5131 1-26 27 92
*All suffixes ‘




Transistor Standard Parts List (C;,minued)‘

Device Page Process Pkg Device Page Process Pkg Device Page Process Pkg
PN5132 1-26 27 92 | TIP121 1-49 4J 57 U257 3-12 93 24
PN5133 113 07 92 | TIP122 1-49 . 4J 57 U308 35 92 07
PN5134 1-3 21 92 | TIP125 2-31 5J 57 U309 35 92 07
PN5135 1-22 19 92 | TIP126 2-31 5J 57 U310 ) 35 92 07
PN5136 1-22 19 92 | TIP127 2-31 5 67 ust2 35 90 07
PN5137 1-22 19 92 | TIP130 1-50 4K 57 U401 3-11 98 12
PN5138 2-16 66 92 | TIP131 1-50 4K 57 U402 3-11 98 12
PN5139 2:16 66 92 | TIP132 1-50 4K 57 U403 3-11 98 12
PN5140 2-4 65 92 | TIP135 2-31 5K 57 U404 311 98 12
PN5142 2-14 63 92 | TIP136 2-31 5K 57 U405 3-11 98 12
PN5143 2-14 63 92 | TIP137 2-31 5K 57 U406 3-11 98 12
PN5163 39 50 92 | TIS58* 39 50 94 U421 3-13 86 24
PN5179 17 42 96 | TIS59 39 50 94 U422 313 86 24
PN5432 33 58 92 | TIS73 3-3 51 97 U423 3-13 86 24
PN5433 33 58 92 | TIS74 3-3 51 97 U424 3-13 86 24
PN5434 3-3 58 92 | TIS75 3-3 51 97 U425 - 313 86 24
PN5447 2-18 67 92 TIS86 1-9 47 98 U426 3-13 86 24
PN5449 1-17 13 92 | TIS87 1-9 47 98 u1897 33 51 92
PN5816 1-17 13 92 | TIS90 1-23 19 94 u1898 33 51 92
PN5910 2.4 65 92 | TIS91 2-14 63 94 u1899 33 51 92
PN7055 1-40 48 92 | TIS92 1-23 19 97
SES5020 1-8 44 25 | TIS93 2-14 63 97
SES5021 1-8 . 44 25 | TIS97 1-15 04 97
SES5022 1-8 44 25 | TIS98 1-18 18 97
SE5023 1-8 44 25 | TIS99 1-18 18 97
SES5024 1-8 44 25 | TN1711 E 1-29 12 9N
SE5050 1-8 44 25 | TN2017 1-30 12 9N
SE5051 1-8 44 25 | TN2102 1-30 12 91
SE5052 1-8 44 25 | TN2218A 1-22 19 91
SES5055 1-8 45 28 TN2219 1-23 19 91
SE7055 1-40 48 10 | TN2219A 1-23 19 91
SE7056 1-41 48 10 | TN2270 1-30 12 91
SE9300 1-49 -~ 4K 57 | TN2904A 214 63 91
SE9301 1-50 4K 57 | TN2905 S 214 63 91
SE9302 1-50 4K 57 | TN2905A 2-14 63 91
SE9400 2-31 5K 57 | TN3019 1-30 12 91
SE9401 2-31 5K 57 | TN3020 1-30 12 9N
SE9402 2-31 5K 57 | TN3053 1-30 12 AN
ST3904 1-25 23 92 | TN3244 2-19 70 91
ST3906 2-16 66 92 [ TN3245 2-20 70 91
ST5771. 2-4 65 92 [ TN3252 1-31 25 91
SV7056 1-41 48 55 | TN3253 1-31 25 91
TIP29* 1-44 4F 57 TN3440 1-34 36 91
TIP30* ' 2-27 5F 57 | TN3444 1-31 25 91
TIP31* 1-44 4F 57 | TN3467 2-20 70 91
TIP32* o227 5F 57 | TN3724 1-31 25 91
TiP41* 1-42 4A 57 | TN3725 1-31 25 .91
TIP42* 225 5A 57 | TN3742 1-41 48 91
TIP61* 1-44 4F 57 | TN4030 219 67 91
TIP62* 227 5F 57 | TN4033 219 67 9
TIP100 1-50 4K 57 | TN4036 218 67 91
TIP101 1-50 4K 57 | TN4037 2-18 67 91
TIP102 1-50 4K 57 | TN4234 2-23 78 91
TIP105 2-31 5K 57 | TN4235 2-23 78 91
TIP106 2-31 5K 57 | TN4236 2-23 78 91
TIP107 2-31 5K 57 | TN4314 . 219 67 91
TIP110 1-49 4J 57 | TN5022 2-20 70 91
TIP111 1-49 44 57 | TN5023 2-20 70 91
TIP112 1-49 4 57 | U231 311 83 12
TIP115 2-31 5J 57 | U232 3-11 83 12
TIP116 2-31 5J 57 | U233 3-11 83 12
TIP117 2-31 5J 57 | U234 3-11 83 12
TIP120 ° 1-49 44 57 | U235 311 83 12
*All suffixes




Bipolar Transistor and FET Dice

Dice

Standard types from National’s transistor families are available in unencapsulated die form
for use in hybrid circuits. Contact factory for conditions of sale.
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Conversion of Bipolar Metal Can to Plastic

Conversion of Bipolar Metal Can to Plastic

Plastic Electrical Plastic Electrical

Metal P/N Equivalent Equivalency” Process Metal P/N Equivalent Equivalency* Process
2N697 2N4400 A 13 2N2905 TN2905 E 63
2N706 MPS706 E 21 2N2905A TN2905A E 63
2N708 PN3646 N 22 2N2906 PN2906 E 63
2N718 2N4400 A 13 2N2906A PN2906A E 63
2N722 PN2906 N 63 2N2907 PN2907 E 63
2N744 PN2369 N 21 2N2907A PN2907A E 63
2N753 PN2369 N 21 2N3009 PN3646 N 22
2N760A 2N4409 N 07 2N3011 PN2369 N 21
2N834 MPS834 E 21 2N3012 PN3640 A 65
2N869A PN3640 A 65 2N3013 PN3646 E 22
2N915 MPS6565 A 27 2N3019 TN3019 E 12
2N917 PN3563 E 43 2N3020 TN3020 E 12
2N918 PN918 E 43 2N3053 2N3053 E 12
2N929 2N4409 N 07 2N3117 2N5210 N 07
2N930 PN930 E 07 2N3133 MPS3703 N 63
2N956 PN2222A N 19 2N3134 -PN3645 N 63
2N995A PN3640 A - 65 2N3135 MPS3703 N 63
2N1132 PN2906 N 63 2N3136 PN3645 N 63
2N1613 PN2221A N 19 2N3250 2N3905 A 66
2N1711 PN2222A N 19 2N3251 2N3906 A 66
2N2218 TN2218 E 19 2N3300 2N4401 A 13
2N2218A TN2218A E 19 2N3301 2N4400 A 13
2N2219 TN2219 E 19 2N3302 " 2N4401 A 13
2N2219A TN2219A E 19 2N3304 PN3639 A 65
2N2221 PN2221 E 19 2N3440 TN3440 E 36
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 PN3640 A 65 2N4037 TN4037 E- 67
2N2894A PN3639 A 65 2N4208 PN3640 N 65
2N2904 TN2904 E 63 2N4209 PN3640 N 65
2N2904A TN2904A E 63

* E = Exact electrical equivalent
N =Near electrical equivalent

A = Approximate electrical 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 up to 625 mW @ Tp = 25°C. These transistors provide electrical perform-
ance and reliability equivalent to their metal can versions in most applications where T, does not exceed 150°C.

The same situation is applicable to the “TN” series, except that the National-originated TO-237 (TO-92 + ) case outline is used, which permits power dissipa-
tion of up to 1.0W @ Tp =25°C. .
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Conversion of TO-105/TO-106 to TO-92

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

The TO-92 is the most advanced transistor offered today.
With its automated assembly, it has the lowest potential
cost. By contrast, the TO-105/106 is a hand-assembled
product and its cost is tied to ever-increasing labor costs.

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

We have done several things in order to make this conver-
sion 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=TO0-5, so we will supply TO-92 lead
formed to the appropriate configuration at no extra
charge. If you enter an order to the old part number, our
computer will automatically 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
(7.747-8.255) m
(4.572)
0080 | _ _ [
(1524 ! ! 0.160
Wi, ! : 0.140-0.250 - ‘ ) \ I
i [ @555-6350) |
orog 050 _t
| {1.270) 0.180
{2540) ma —_
f 0,500 Pin | T MAX M[x as12)
n n ﬂ Etz.mm 1 |E 1 -
0.016-0.019 Mm 2 |8 I \ !
016-0.01
l__ 3 {c A
{0.406-0.483) _—I -
0.190-0.210
0.090-0.110 {.826-5.338) 1
(2.286-2.794) 03715 ‘ ~ 0.017-0.0018
(@525 - (0.432-0.483)
NOM 3LEADS
0.200 0,010 !
{5.080 0.254)
DIA.PIN 2
0.145-0.165 CIRCLE
™ @eea—a.ien
TO-106 TO-92 Device to TO-18 Pin Circle
0.182-0.222
0.060 I‘(n 877-5.639)
n 0.160
(1520) | _
i ——| {@.064)
K [ o025 .
B e Pin [ FET [ T e [~ s
I R n.q‘so ALS
2.1 D B Ta512) (2.540)
3 G |c i MAX
oms 0.019 0.500 JE——
0 4n5—n 783) 2T 32 i N
0.095-0.105 MIN 10,635
{2413-2667) MIN
0.045-0.055 0.014-0016 0.150-0.180 os_
(11431397 (0355 uans)_> L (3.810- 4572) |- 0380)
3LEADS
aerons /=10 NOW (z 540) TYP BEFORE
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3
- 1.2.3
0.090-0.115
™ z286-2.921)
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Conversion of TO-105/TO-106 to TO-92

Conversion of TO-105/TO-106 to TO-92 coniinves

Bipolar
TO-105/106 TO-92 TO-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° PN4143-18 2N5127 PN5127-18
2N3564 PN3564-18 2N4248 PN4248-18 2N5128 PN5128-5
2N3565 PN3565-18 2N4249 PN4249-18 2N5129 PN5129-18
2N3566 'PN3566-5 2N4250 PN4250-18 2N5130 PN5130-18
2N3567 PN3567-5 2N4250A PN4250A-18 2N5131 PN5131-18
2N3568 PN3568-5 2N4258 PN4258-18 2N5132 PN5132-18
© 2N3569 PN3569-5 2N4258A PN4258A-18 2N5133 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 2N5136 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-106 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 E311 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 P1086-18
E174 J174-18 KE3687 . PN3687-18 P1087E P1087-18
E175 J175-18 KE4091 PN4091-18 U1897E U1897-18
E176 J176-18 KE4092 KE4092-18 U1898E U1898-18
E201 J201-18 KE4093 PN4093-18 U1899E U1899-18
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 ~ PN5033-18
2N5163 PN5163-18
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Reliability and Quality

B+ PROGRAM

The B+ Program is a quality enhancement program in-
tended primarily for users of transistors who either cannot
or choose not to perform incoming inspection of tran-
sistors, or desire significantly better than usual incoming
quality levels for their parts.

Transistor users who specify B + processed parts will find
that the program can:
* Eliminate incoming inspection
e Eliminate the need for, and thus the cost of, inde-
pendent testing laboratories
* Reduce the cost of reworking assembled boards/
assemblies

RELIABILITY VIS-A-VIS QUALITY

The words “reliability” and “quality” are often used inter-
changeably, as though they connote identical facets of a
product’s merit. However, reliability and quality are differ-
ent, and discrete component users must understand the
essential difference between the two concepts in order to
properly evaluate the various vendors’ programs for prod-
uct improvement that are generally available, and
National’s B+ program in particular.

The concept of quality gives us information about the
population of faulty components among good com-
ponents, and generally relates to the number of faulty
components that arrive at a user's plant. Looked at in
another way, quality can instead relate to the number of
faulty components that escape detection at the compo-
nent vendor’s plant.

It is the function of a vendor’s Quality Control arm to
monitor the degree of success of that vendor in reducing
the number of faulty components that escape detection.
QC does this by testing the outgoing parts on a sampled
basis. The Acceptable Quality Level (AQL) determines the
stringency of the sampling. As the AQL decreases, it
becomes more difficult for bad parts to escape detection,
thus the quality of the shipped parts increases.

The concept of reliability, on the other hand, refers to how
well a part that is initially good wili withstand its environ-
ment. Reliability is measured by the percentage of parts
that fail in a given period of time.

QUALITY IMPROVEMENT

When purchasing a component or a system, it is expected
that each item delivered has been thoroughly tested and
will perform according to data sheet or detailed specifica-
tions. However, some test escapes do occur.

Additional screening programs can be implemented to
reduce the number of escapes. To be effective, however, a
screening program must not only reduce escapes but
must also be tailored specifically to detect and remove the
types of residual defects that are predicted by process
and line monitor control data. A frequently used screening
procedure consists of a short, accelerated burn-in, but this
will not usually detect the primary historical failure
mechanism, which is thermo-mechanical in origin.

DOUBLE PASS + HOT SCREENING

National’s double pass + hot screen flow, B +, provides a
cost effective screening technique. By testing each B +
transistor at both room temperature and at +125°C, the
following benefits are realized:

e Escapes caused by mishandling are
significantly.

* Residual thermo-mechanical defects not detected
during normal room temperature testing or high
temperature lot buy-off are removed.

¢ Anomalous high temperature parametric effects that
may have been created during wafer fabrication are
removed. )

e An AQL of 0.05% or better is guaranteed.

reduced

RELIABILITY THROUGH DESIGN

With increased component density in modern electronic
products has come an increased concern with component
failures in such products. Virtually all equipment manu-
facturers thoroughly exercise their products before ship-
ment. This “system burn-in” is designed to simulate, as
closely as possible, field operating conditions. A high
failure rate of discrete components at the system burn-in
level can dramatically increase manufacturing costs.

The most important factor affecting a component’s
reliability is its construction; i.e., the materials used and
the method by which they are fabricated and assembled.
Reliability cannot be tested in per se. Yet most transistor
reliability enhancement programs utilize standardized
procedures (usually MIL-STD) for either screening or lot
acceptance. Frequently these standardized screening
methods have only a minor influence on transistor field
failure rates.

NATIONAL’S ON-GOING RELIABILITY IMPROVEMENT
PROGRAM

Transistor reliability improvement at National
Semiconductor is a continuous program.

Implementation of a program for field reliability improve-
ment requires knowledge of field environments and their
influence on device performance. National’s broad exper-
ience in commercial reliability programs has led to the
development of an extensive in-house reliability monitor-
ing program that permits us to monitor device perform-
ance under combinations of the following stresses:

® Thermal *

e Thermo-Mechanical

* Mechanical

* Voltage

e Humidity

The data generated by these monitors is continually
ranked and analyzed to determine appropriate corrective
action necessary for any failure mechanisms noted. This
continuous cycle of testing, analysis, and corrective ac-
tion assures the continued improvement of transistor field
reliability.
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Reliability and Quality

‘Reliability and Quality costinues

NATIONAL’S B + PROGRAM—A Logical Choice

A quality improvement program, the B + program actually benefit realized from this program is a significant reduc-
combines the benefits of National’s on-going reliability tion in rework at the device and PC board levels. The
improvement program with the quality enhancement following flow chart shows how we do it, step by step:

benefits of double pass + hot screening. The practical

]

[FOHH H T

EPOXY B PROCESSING FOR ALL MOLDED PARTS

150°C BAKE

QA LOT INSPECTION

100% ELECTRICAL TEST (BIN)

100% TEMPERATURE CYCLE

100% ELECTRICAL TEST (HOT)

MARK

100% ELECTRICAL TEST (ROOM)

QA LOT ACCEPTANCE

SHIP PARTS
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NPN Transistors




NPN Transistors

SATURATED SWITCHES
Vces” IcES™ Ic '
Type Case | Vego Vceo | VeBoO | cBo ~ VeB heE Ic VCE VCE(SAT)  VBE(SAT) (mA) | Cob fr Ic t(off) Test Process
No style | (V) ) WV 0al © W) | Min Max © mar & (v) Vi & v} @ ig, | PFY| MH2) @ n | (s onditions | No
: R4 ’ Min Min Max Min Max  (Ig=-2) [ Max | Min  Max Max . :
Min Max 10
2N706 TO-18 25 15 5 500 15 20 10 1 0.6 07 09 10 6 200 10 75 2 21
2N743 TO-52 12 1rA 20 10 100 1 0.65 0.85 10 5 300 10 24 1 21
' 20 60 10 0.356
10 1 0.25 1.6 100
2N744 T0O-52 20 12 5 1A 20 20 100 1 0.65 0.85 10 5 280 10 24 1 21
40 120 10 0.35
20 1 0.25 1.5 100
2N753 TO-52 25 15 5 500 15 40 120 10 1 0.6 0.7 09 10 5 200 10 75 2 2
2N834 TO-52 40 B 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 0.7 085 10 4 500 10 18 1 21
40 120 10 1 )
2N2369A | TO-18 40 15 4.5 400* 20 20 120 100 1 0.2 0.7 085 10 4 500 10 18 1 21
’ 30 120 30 04 0.25 15 30 :
40 120 10 1
40 120 10 0.35 0.5 1.6 100
2N3011 TO-52 30 12 5 400* 20 12 100 1 0.2 0.72 0.85 10 4 400 20 20 4 21
25 30 0.4 0.25 1.5 30
30 120 10 0.35 0.5 1.6 100
2N3605 TO-92 14 . 500 18 30 10 1 0.25 0.85 10 6 300 10 45 2 21
(94)
2N3606 TO-92 14 500 18 30 10 1 0.25 0.85 10 - 6 300 10 60 2 21
(94) ' -
2N3607 TO-92 14 500 18 30 10 1 0.25 ) 0.85 10 6 300 10 70 2 21
(94)
2N4274 TO-92 Same as PN4274, see page 1-3 for explanation ’ 2
(92)
2N4275 TO-92 Same as PN4275, see page 1-3 for explanation 21
(92)
2N4294 TO-92 30 12 45 400 20 20 100 2 0.25 06 09 10 5 400 10 20 1 21
(94) 30 120 10 1 .
2N4295 TO-92 40 15 5 100 20 20 100 2 0.26 06 09 10 4 500 10 15 1 21
(94) 40 120 10 1 ’
2N5030 TO-92 30 12 4 250 20 30 10 1 0.256 0.72 0.87 10 4 400 10 30 .9 21
(94) .
2N5134 TO-92 Same as PN5134, see page 1-3 for explanation 21
(92) .
2N5224 TO-92 25 12 5 500 15 15 100 1 0.35 0.9 10 4 250 10 60 11 21
(92) v 40 100 10 1
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SATURATED SWITCHES (Continued)
V, * I * [}
Type Case Vg:f) Vceo | VeBo |§§Z Ve hgg Ic VCE VCE(saT) VBE(SAT) (ch) Cob fr Ic Hotf) Test Process
No. | syle| vi | VI VM @Al ® W | Min Max € ma) & vy | M & W) e i, | PPV MH2) @ | ) eonditions | No.
. Min Min Max Min  Max (1g ==—=) | Max | Min Max Max j
Min Max 10
2N5769 | TO-92 | 40 15 45 | 400 20 | 20 100 1 0.2 0.7 085 10 4 | 500 10 18 1 21
(92) 30 30 0.4 0.25 15 30
40 120 10 035| 05 1.6 100
2N5772 | TO92 | 40 15 5 500 20 | 15 300 1 0.2 0.75 0.95 30 5 | 350 30 28 3 21
(92) 25 100 0.5 0.28 1.2 100
30 120 30 0.4 0.5 1.7 300
MPS706 | TO-92 | 15 15 3 500 15 | 20 10 1 0.6 0.9 10 6 | 200 10 75 1 21
| (92)
MPS834 | TO-92 [ 40 5 500 20 | 25 10 1 0.25 0.9 10 4 | 3s0 10 30 2 21
(92) 0.4 50
MPS2369 | TO-92 | 40* 15 45 | 400 20 | 20 100 2 0.25 07 085 10 4 | 500 10 18 7 21
(92) 40 120 10 1
MPS2713 | TO-92 | 18 15 5 500 18 [ 30 90 2 45 03 13 50 21
| (92)
MPS2714 | TO-92 | 18 15 5 500 18 | 5 225 2 45 0.3 06 1.3 50 21
(92)
MPS3646 TO-92 Same as PN3646, see page 1-4 for explanation 21
(92) ’
PN2369 | TO92 | 40* 15 45 | 400 20 | 20 100 2 0.25 0.7 085 10 4 | s00 10 18 1 21
(92) 40 120 10 1
PN2369A | TO-92 | 40* 15 45 | 30 20 | 20 100 1 0.2 07 085 10 4 | 500 10 18 1 21
(92) 30 30 0.4 0.2 1.15 30
40 120 10 1
40 10 035| 05 1.6 100
PN4274 | TO-92 | 30* 12 45 | 500 20 | 18 100 1 C 0.2 07 085 10 4 | a00 10 12 12 21
) (92) 30 30 0.4 0.25 1.15 30
35 120 10 1 0.5 16 100
PN4276 | TO-92 | 40* 15 45 500 20 | 18 100 1 0.2 072 085 10 4 | a00 10 12 12 21
(92) 30 30 0.4 0.25 1.15 30
3 120 10 1 0.5 16 100
PN6134 | TO92 | 20* 10 35 100 15 | 15 30 0.4 0.25 0.7 09 10 4 | 250 10 18 12 21
(92) 20 150 10 1
2N708 TO52 | 40 15 5 25 20 | 30 120 10 1 0.4 072 08 10 6 | 300 10 22
15 0.5 1
TEST CONDITIONS:
(1) Ve =3V, Ic =10 mA, Ig' =3 mA, Ig2 = 1.5 mA. (2) Vg =3V, Ic = 10mA, Ig' =3mA, 1g2 = 1 mA. (3) Ve = 10V, Ic =300 mA, 1g" =152 =30 mA. (4) Voo = 2V, Ic =30 mA, 1g ' = 152 = 3 mA.
(5) Ve = 25V, Ic = 300 mA, 1g* = 1g” = 30 mA. (6) V¢e = 25V, Ic = 500mA, 13" = 1gZ =50 mA. (7) Ve = 30V, I =500 mA, I1g! = 152 =50 mA. (8) Ve = 30V, Ig = 1A, 17 = 152 = 100 mA.
(9) Ve =3V, Ig =10mA, 1g" = 152 = 1 mA. (10) Voo = 10.7V, I = 1A, 1g7 = 152 =100 mA. (1) Ve =3V, Ic = 10 mA, 15T = 1g2 =3 mA. (12) Ve =3V, Ig = 10 mA, 1gT = 152 = 3.3 mA.
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'NPN Transistors
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SATURATED SWITCHES (Continued)
Vces* Ices* Ic i
Type Case | Vemo Vceo | VeBo 1680 ~ Vea hEE e VCE VCE(SAT)  VBE(SAT) (ma) | Cob fr ic | Hoff Test Process
No Style (V) V) (V) (nA) @ (v) Min  Max @ (mA) & (V) V) & v @ Ic (pF) (MHz) @ (mA) ns) Conditions No
: . Min Min Max Min  Max (lg==—=)| Max | Min Max Max .
Min Max 10
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 0.5 0.28 1.2 100
30 120 30 0.4 0.5 1.7 300
2N3013 TO-52 40 15 5 300* 20 15 300 1 0.18 0.75 0.95 30 5 350 30 25 3 22
25 100 0.5 0.28 1.2 100
30 120 30 04 0.5 1.7 300
2N3646 Same as PN3646, see below for explanation i 22
PN3646 TO-92 40* 15 5 500* 20 15 300 1 0.2 0.75 0.95 30 5 350 30 28 3 22
(92) 20 100 0.5 0.28 1.2 100
30 120 30 0.4 0.5 1.7 300
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 16 500
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 0.5 07 13 500
30 150 1 . 1.0 ] 18 1A
2N3253 TO-39 75 40 5 500 60 20 750 5 -0.35 1.0 150 12 | 175 50 70 7 25
25 75 375 1 0.6 0.7 1.3 500 .
25 150 1 1.2 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 0.6 1.3 500
. 20 150 1 1.2 1.8 1A
- 2N3724 TO-39 50 30 6 1.7 A 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 1.5 800
60 150 100 1
30 10 1 0.75 1.7 1A
2N3724A| TO-39 50 30 6 500 40 25 1.5A 5 0.32 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
30 10 1 0.75 .14 1A )
2N3725 TO-39 80 50 6 1.7 uA 60 25 : 1A 5 04 ) 1.1 300 10 | 300 50 60 7 25
20 800 2 0.52 09 1.2 500
35 500 1
40 300 1 0.8 15 800
60 150 100 1 1A
30 10 1 0.95 1.7
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SATURATED SWITCHES (Continued)
VeEs* IcES* 1
Type Case vg;z Vceo | VeBo ,g:g Ve hEE Ic vce | VCESAT) - VBE(SAT) (m(i\, Cob fr ic | Yoff Test Process
No. ' [syie [ vi [ V1 M b0y ® W | Min Max® ma) & qw| & Ve i, [ PR MH2) @l [ sk eonditions | No.
: . Min Min Max -Min  Max (Ig===) | Max | Min  Max Max -
Min Max 10
"2N3725A | TO-39 | 80 50 6 500 60 | 20 15A 5 0.4 LT 300 10 50 | s0 8 25
: 25 1A 5
» 800 - 0.52 1.2 500
| 35 500 1 08 13 800
40 300 1
60 150 100 1 09 14 1A 60 7
30 10 1
DH3724CD| Ceramic | 50* 36 60 | 1.7uA 40 | 30 1A 5 0.75 1.7 500 12 | 300 50 | 60 7 25
DIP (40) 35 500 1
i 60 150 100 1 0.45 1.2 1A
DH3724CN | Molded Electrical same as DH3724CD ) 25
DIP (39)
DH3725CD | Ceramic | 80* 50 6 1.7uA 60 | 25 1A 5 | o095 1.7 500 10 [ 250 50 | 60 7 25
DIP (40) 35 500 1
60 150 100 1 052 1.2 1A
DH3725CN|Molded | Electrical same as DH3725CD 25
DIP (39} )
2N4013 [ TO-18 | S0 30 6 17uA 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 C1a 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 17uA 60 | 25 1A 5 0.25 0.76 10 10 | 300 50 | &0 7 25
‘ 20 800 2 0.26 0.86 100
35 500 1 0.4 1.1 300
40 300 1 0.25 09 1.2 500
60 150 100 1 08 15 800
30 10 1 0.9 1.7 1A
2N4047 [ TO39 | 80 50 6 17pA 60 | 15 1A 5 04 1.1 300 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
TEST CONDITIONS:
(1) Vee =3V, Ig=10mA, Ig' =3 mA, 152 = 1.5 mA. (2) Ve =3V, Ic=10mA, Ig' =3mA, 152 = 1 mA. (3) Voo = 10V, Ic = 300 mA, I1g" = 152 =30 mA. (4) Vo = 2V, Ic =30 mA, Ig' = 1g2=3 mA.
(5) Ve = 25V, Ic = 300 mA, Ig! = 152 = 30 mA. (6) Vgg = 25V, Ic = 500mA, Ig! =152 =50 mA. (7) Ve = 30V, Ic =500 mA, Ig? = 152 =50 mA. (8) Ve = 30V, Ic = 1A, 1gT = 1gZ = 100 mA.
(9) Ve =3V, Ic =10mA, 1" =152 =1 mA. (10) Vee = 10.7V, Ic = 1A, 1g1 =152 =100 mA. (11) Voo = 3V, Ic= 10mA, Ig1 = 152 =3 mA. (12) Ve =3V, Ic = 10mA, Ig1 = 152 =33 mA.
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NPN Transistors

SATURATED SWITCHES (Continued)

VCES™ | vego | Vemo | |CEST : VCE(SAT)  VBE(SAT) 'c | cop fr t(off)
oo | e | VeBO | i | v | (CBO@ YeB | R el e YEEL T e Wi e AR s e 1€ e | TP
) v . Min Min Max Min  Max (Ilg ===} | Max | Min  Max Max )
Min Max 10
2N5189 | TO39 | 60 35 5 500 30 | 15 1A 1 10 15 1A 12 | 250 50 | 70 10 25
35 500 1
. 30 100 1
2N6737 | TO237| 80 45 6 170A 60 | 35 500 1 052 08 11 500 | 10 | 300 50 | 60 7 25
(EBC) .

TEST CONDITIONS:

(1) Vee =3V, Ic = 10 mA, 1g1 =3 mA, 152 = 1.5 mA. (2) Ve =3V, Ic = 10mA, I8! =3 mA, 1Ig2 = 1 mA. (3) Ve = 10V, Ic =300 mA, 15" = 152 =30 mA. (4) Veg = 2V, Ic =30 mA, IgT = 152 =3 mA.
= 1g2 = 30 mA. (6) Vcc = 25V, Ic = 500mA, Ig’ =152 =50 mA. (7) Vo = 30V, Ic =500 mA, Ig1 =152 = 50 mA. (8) Ve = 30V, Ic = 1A, Ig" =152 = 100 mA.

(5) Vgg = 25V, Ig = 300 mA, ig'

(9) Vee =3V, Ic=10mA, Ig! =12 =1 mA. (10) Voo = 10.7V, Ic = 1A, 1g" = 152 =100 mA. (11) Ve =3V, Ic = 10mA, Ig' =152 =3 mA. (12) Voo =3V, I =10 mA, Ig' = 152 = 3.3 mA.

RF AMPS AND OSCILLATORS
. Vees® Vceo | VeBo | Icso : VCE(SAT) VBE(SAT) Cob/Cre fr NF
Type Case VeBo Ve hgge ic VcE Ic Ic Freq Process
No. syle | vy | V| WAL @ G i Max © ma) & | & V) (ma) | PP (MH2) @ | B @ M) | N
Min Min Min Max Max Min  Max Min  Max | Min Max Max
2N2857 TO-72 30 15 >2.5 10 15 30 150 3 1 1 1000 1900 5 4.5 450 42
2N3478 TO-72 30 15 2 20 1 25 150 2 8 1 750 1600 5 4.5 200 42
2N3600 TO-72 30 15 . 3 10 15 20 150 3 A 1 ‘850 1500 5 4.5 200 .42
2N3932 TO-72 30 20 25 10 15 40 150 2 8 0.55 | 750 1600 2 4.5 200 42
2N3933 TO-72 40 30 25 10 15 60 200 2, 8 0.55 | 750 1600 2 4 200 42
2N4259 TO-72 40 30 2.5 10 15 60 250 2 8 . 0.55| 750 1600 2 5 450 42
2N5179 TO-72 20 12 2.5 20 15 25 250 3 1 0.4 1.0 10 1 900 2000 5 4.5 200 42
2N5180 TO-72 30 15 2 500 8 20 200 2 8 1 650 1700 2 42
40235 TO-72 35 3 1uA 35 ‘40 170 1 6 0.65.] 42
20 1
40236 TO-72 35 3 1 uA 35 40 275 1 6 .0.65 42
20 1
40237 T0-72 35 3 TuA 35 27 275 1. 6 0.8 42
20 1
40238 T0-72 35" 3 1A 35 40 170 1 6 0.65 42
20 1
40239 TO-72 35 3 1 uA 35 27 100 1 6 0.65 42
20 1




RF AMPS AND OSCILLATORS (Continued)
VEES™ | veeo | Vemo | 'ceo VCE(SAT) VBE(SAT) | Cobic fr NF
Type Case | Vego Ve hge T VcE Ic ob -re Ic Freq | Process
No. Style ) (\{) (Y) (nA) @ ) Min  Max @ (mA) & ) V) & ) (v @ (mA) - (pF) (MHz) @ (mA) (dB) @ (MHz) No.
. Min Min Min Max Max Min  Max Min  Max | Min Max Max
40240 TO-72 35 3 1 LA 35 27 275 1 6 0.65 42
20 1
40242 TO-72 35 3 20 1 40 170 1 6 0.65 42
MPS6539 TO-92 20 20 50 -15 20 4 10 0.7 | 500 4 4.5 100 42
(91)
MPS6548 TO-92 30 25 3 100 25 25 4 10 0.5 0.95 4 0.7 | 650 4 42
(91)
MPSH10 TO-92 30 25 3 100 25 60 4 10 0.5 4 0.35 0.65| 650 4 42
(91) . .
MRF501 TO-72 25 15 3.5 50 1 30 250 1 6 600 5 42
MRF502 TO-72 35 15 3.5 20 1 40 170 1 6 800 5 42
PN5179 TO-92 20 15 25 2 15 25 250 3 1 0.4 1.0 10 1.0 | 900 2000 5 4.5 200 T 42
(91) R
2N917 TO-72 30 15 3 1 15 20 3 1 0.5 0.87 3 3 500 4 6 60 43
2N918 TO-72 30 15 3 10 15 20 3 1 0.4 1.0 10 3 600 4 6 60 43
2N3563 TO-92 Same as PN3563, see page 1-8 for explanation 43
(92)
2N3564 TO-92 Same as PN3564, see page 1-8 for explanation 43
(92)
2N3662 TO-92 18 12 3 500 15 20 8 10 08 1.7 | 700 2100 5 6.5 60 43
(94)
2N3663 TO-92 30 12 3 © 500 15 20 8 10 08 1.7 | 700 2100 5 6.5 60 43
(94) )
2N3825 TO-92 30 15 4 100 15 20 2 10 0.25 2 3.5 | 200 800 2 55 1 43
(94)
2N4292 TO-92 30 15 3 500 15 20 3 1 0.6 10 3.5 | 600 4 6 60 43
(94) )
2N4293 TO-92| * 30 15 3 500 15 20 3 1 0.6 10 3.5 | 600 4 6 60 43
) (94)
2N5130 TO-92 Same as PN5130, see page 1-8 for explanation 43
(92)
2N5770 TO-92 30 15 4.5 10 15 50 200 8 10 04 1.0 10 0.7 1.1 | 900 1800 8 6 60 43
(92) 20 3 1
MPS3563 TO-92 Same as PN3563, see page 1-8 for explanation 43
(92)
MPS6507 | TO-92 30* 20 5 15 25 2 10 25 | 700 10 43
(92)
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NPN Transistdrs

RF AMPS AND OSCILLATORS (Continued)

Vepa*

Type Case vggz Vceo | Veso | lcBo c8 heg Ic VeE VCE(SAT) VBE(SAT) Ic Cob/Cre fr Ic NF Freq | Process

No. syle | (v | V| WAV e G v Max © (ma) & W) v s v (ma) | PP (M2 @ ] B k) | N

Min Min Min Max Max Min  Max Min  Max [ Min Max Max

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

MPS6541 | TO-92( 30* 20 4 50 15 25 4 10 17| 600 1500 4 43
(92) :

PNO18 T092| 30 15 3 10 15 20 3 1 04 1.0 10 1.7 | 600 4 6 60 43
(92)

PN3563 TO-92| 30 15 2 50 15 20 200 8 10 17| 600 1500 8 43
(92)

PN3564 T0-92| 30 15 4 50 15 20 500 15 10 03 097 20 35| 400 1200 15 43
(92)

PN5130 | TO-92| 30 12 1 50 10 15 250 8 10 0.6 1.0 10 1.7 | 450 8 43
(92) }

2N4134 70-72| 30 30 3 50 10 25 200 4 5 05| 350 800 4 25 60 a4

2N4135 TO-72| 30 30 3 50 10 25 200 4 5 05| 425 800 4 5 450 44

MPS6568A| TO-92] 20 20 3 50 10 20 200 4 5 0.3 096 10 065 375 800 4 33 200 44
(91)

MPS6569 | TO-92{ 20 20 3 50 10 20 200 4 5 3 096 10 | 025 05 | 300 800 4 6 45 44
(91)

MPS6570 | TO-92| 20 20 3 50 10 20 200 4 5 3 09 10 | 025 05| 300 800 4 6 45 44
(91)

MPSH30 | TO-92| 20 20 3 50 10 20 200 4 5 03 096 10 065 300 800 4 6 45 44
(91)

MPSH31 | TO-92| 20 20 3 50 10 20 200 4 5 0.3 096 10 065 300 800 4 6 45 44
(91)

SE5020 T0-72| 20 20 3 50 10 20 200 4 5 3.0 096 10 | 025 05| 375 800 4 33 200 44

SE5021 T0-72| 20 20 3 50 10 20 200 4 5 3.0 096 10 | 0256 05| 375 800 4 4 200 44

SE5022 T70-72| 20 20 3 50 10 20 200 4 5 3.0 096 10 | 025 05| 300 800 4 44

SE5023 T0-72| 20 20 3 50 10 20 200 4 5 3.0 096 10 | 025 05| 300 800 4 6 45 44

SE5024 TO-72| 20 20 3 50 10 20 200 4 5 3.0 096 10 | 025 05| 300 800 4 6 45 44

SE5050 TO-72| 20 20 3 50 10 20 200 4 5 3.0 09 10 [ 025 05| 300 4 4 100 44

SE5051 TO-72| 20 20 3 50 10 20 200 4 5 3.0 096 10 | 0.25 05 | 300 4 44

SE5052 TO-72| 20 20 3 50 10 3.0 10 375 4 4 200 a4

MPSH32 | TO-92| 30 30 4 50 10 27 200 4 5 03 1.2 10 0.22| 300 4 a5
(96)

SE5055 T0-72| 20 20 3 50 20 20 220 2 10 2.75 10 | 022 300 2 5 45 45

PE5025 T0-92| 30 30 3 50 30 20 100 10 10 06 20 | 06 1 300 700 10 46

(92)




RF AMPS AND OSCILLATORS (Continued)

r

Type Case xgg‘g Vceo | Veso | 180 yoo | e e . vee | VCESAT) VeEsaT) . | Cob/Cre fr e | M freq | Process

No. style | (V) V) W) Al @ Gl i max € mar & w) v} V@A) (pF) MH2) @l ] 9B @ ke | N

Min Min Min Max Max Max Min Max | Min Max Max

MPS6542 | TO-92 | 30* 20 ‘ 50 15 25 2 10 15 | 700 10 47
(96)

MPS6543 | TO92 | 35 20 3 100 25 25 4 10 0.35 0.95 10 1 750 4 47
(96) )

MPS6546 | TO92 | 35 25 3 100 25 20 2 -10 0.35 10 0.45 | 600 2 47
(96)

MPS6547 | TO-92 | 35 25 3 100 25 20 2 5 0.35 10 0.35 | 600 2 47
(96) : -

MPSH11 | TO92 | 30 25 3 100 25 60 4 10 0.5 4 06 09 [650 4 47
(96)

MPSH19 | To92 | 30 25 .3 100 15 45 4 10 0.65 | 300 4 47

) (96)

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

~ | (96)

MPSH34 | TO-92 | 45 45 4 50 30 15 20 2 0.5 20 0.32 | 500 15 47
(96) 40 7 15

PE3100 | TO-92 | '30* 30 3 200 30 30 225 5 10 0.8 | 500 5 47
(96)

PES029 | TO92 | 30 30 3 200 30 30 225 5 10 04 | 500 5 6 45 47
(96)

PE5030B | TO-92 | 45 40 45 100 30 45 150 7 15 3 20 |o0.25 04 |600 7 47

. (96) 0.92 10

PE5031 | TO-92 [ 40 30 4 100 30 30 180 & 10 1 10 04 | 500 5 45 200 47
(96)

TIS86 T092 | 30 30 100 15 40 200 4 10 - 0.5 15 0.45 | 500 4 5 200 47
(98) )

TIS87 TO-92 | 45 45 100 15 30 150 12 12 0.5 15 0.45 | 500 12 47
(98)

MPS6540 | TO-92 | 30 30 4 100 25 25 2 10 05 10 0.65 | 350 2 49
(91)

MPS6544 | TO-92 60 45 4 500 35 20 30 10 0.5 30 0.65 49
(91)

MPS6567 | TO-92 40 5 500 35 25 10 5 0.5 10 0.7 49
(91)

MPSH20 | TO-92 | 40 30 4 50 15 25 4 10 0.95 10 0.65 | 400 4 49
(91) :

MPSH37 | T0-92 40 5 500 35 25 5 10 05 10 0.7 | 300 5 49

(91)

sioisisuel] NdN




NPN Transistors

0l-1

LOW LEVEL AMPS
Type Ccase | VCBO | VCEO | VEBO | lcBO (o heE ic . Vg | VCE(SAT) ~ VBE(SAT) ic | CGob fr ic |V Test | Process
No Style v) (v) (v) Al @ (=8 | e e @ mA) & (v v) & (v) @ (ma) | ®F (MHz) @ E (dB)| ¢ nditions | No,
: Min Min Min Max Max Min.  Max Max | Min Max Max
2N760 TO-18| 45 45 8 200 30 | 76 300 1 5 1.0 06 1.1 10 8 50 1.0 07
(1 kHz)
2N760A | TO-18 | 60 60 8 100 30 | 76 333 1 5 1.0 1.1 10 8 50 1.0 07
40 (1 kHz) 10 pA 5 )
2N929 TO-18| 45 45 5 10 45 350 10 5 1.0 06 1.0 10 8 30 05 | 4 1 07
60 500 A 5
40 120 10 pA 5
2N929A | TO-18 | 60 45 6 2 45 350 10 5 05 07 09 10 6 45 : 05 | 4 07
60 500 pA 5
40 120 10 pA 5
25 1 uA 5
2N930 TO-18 | 45 45 5 10 45 600 10 5 1.0 06 10 10 8 30 05 { 3 1 07
150 500 pA 5 .
100 300 10 A 5 .
2N2484 | TO-18 | 60 60 6 10 45 | 250 1 5 0.35 1 10 |15 005| 3 1 C 07
200 500 uA 5
175 100 A 5
100 500 10 uA 5
30 1 uA 5
2N2509 | -TO-18 | 125 80 7 5 100 | 40 10 5 1.0 0.9 5 6 45 5 7 1 07
25 10 pA 5~
©.2N2510 | TO-18 | 100 65 7 "5 80 | 150 500 10 5 1.0 © 09 5 6 45 5 4 2 07
75 10 pA 5 :
2N2511 | TO-18 | 80 50 7 5 60 | 240 750 10 5 1.0 0.9 5 6 45 5 4 2 07
120 10 pA 5
) 80 1A 5
2N2586. [ TO-18 | 60 45 6 2 45 600 10 5 0.5 0.7 09 10 7 45 05 | 35 2 07
: 150 500 pA 5 ’
120 360  10pA 5
80 1 5
2N3117 | TO-18 | 60 60 6 10 45 | 400 1 5 0.35 1 45 | 60 05 | 1 2 07
300 100 pA 5
250 500 10 wA 5
. 100 1A 5
2N3246 | TO-18| 60 40 10 1 40 800 10 -5 05 07 09 5 5 60 180 1 2 1 07
400 1 5
350 500 uA 5
300 100 pA 5
200 600 10 uA 5
150 1uA 5




Lt

LOW LEVEL AMPS (Continued)
Type case | VCBO | VCEO | VEBO | lcBO .. hEE Ic veg | VCE(SAT) - VBE(SAT) ic | Cob fr ic | NF Test | Process
No. Style (V) (V) (V) {nA) @ (V) Min Max (mA) & (V) (V) & (mA) (pF) {MHz) (mA) (dB) Conditions No.
' Min Min Min Max Max Min  Max Max | Min Max Max
2N3565 TO-92 Same as PN3565, see page 1-13 for explanation 07
(92) | e - :
2N3707 TO-92 30 30 6 100 20 100 400 100 A 5 1.0 10 5 1 07
(94)
2N3708 TO-92 30 30 6 100 20 45 660 1 5 1.0 10 07
| (94)
2N3709 TO-92 30 100 20 45 165 1 5 1.0 10 07
(94)
2N3710 TO-92 30 30 6 100 20 90 330 1 5 1.0 10 07
(94)
2N3711 TO-92 30 30 6 100 20 180 660 1 5 1.0 10 07
(94)
2N3858A | TO-92 60 60 6 500 18 60 120 10 1 4 90 250 2 07
X (94) 45 1 1
2N3859A | TO-92 60 60 6 500 18 100 200 10 1 4 90 250 2 07
(94) 75 1 1
2N3877 | TO92 | 70 70 4 500 70 20 250 2 45 05 09 10 07
(94)
2N3877A | TO-92 85 85 4 500 70 20 250 2 4.5 05 09 10 07
(94)
2N3900A | TO-92 18 18 5 100 18 250 500 2 4.5 12 5 4 07
(94)
2N3901 TO-92 18 18 5 100 15 350 700 2 4.5 5 4 07
(94)
2N4286 TO-92 30 25 6 50 25 150 600 1 5 0.35 0.8 1 6 40 1 07
(94) 100 100 pA 5
2N4287 TO-92 45 45 7 10 30 150 600 1 5 0.35 0.8 1 6 40 1 5 1 07
(94) 100 100 uA 5 .
2N4384 | TO-18 | 40 30 5 10 30 150 10 5 0.2 065 08 10 g8 |30 120 05 | 2 1 07
120 1 5
100 500 10 kA 5
60 1 uA 5
2N4386 | TO-18 | 40 30 5 10 30 120 10 5 0.2 065 08 10 8 |30 120 05 | 3 1 07
100 1 5
40 500 10 kA 5
2N4409 TO-92 80 | 50 5 10 60 60 400 10 1 0.2 08 1 12 60 300 10 07
(92) 60 1 1
TEST CONDITIONS:
(1) 1c= 10 4A, VCg =5V, f = 10 Hz-15.7 kHz. (2) I = 10 A, Vgg = 5V, f= 1 kHz. (3) I = 5 #A, VCg = 5V, f = 1 kHz. (4) Ic = 100 pA, Vg = 5V, f = 10 H2-16.7 kHz. (5) I = 10 yA, Vg = 5V, f = 10 kHz.
(6) Ic=100 A, Vgg =5V, f =5 kHz.

sio}sisuell NdN



45"

NPN Transistors

- LOW LEVEL AMPS (Continued)

Veeo

Vceo

VeBO

IcBo

Cob

NF

VCE(SAT)  VBE(SAT)
Moo | s | W] @ e e e | LBFEL e ) s T TV s Wi g | ©F) | oaa e c | o GO | Pee
Min Min Min Max Max Min  Max Max | Min M Max
2N4410 | TO-92 | 120 80 5 10 100 | 60 400 10 1 0.2 08 1 12 | 60 300 10 07
(92) 60 1 1
2N4966 | TO-92 | 50 40 6 25 25 40 200  0.01 5 04 10 6 40 1 07
(92) 50 10 5
2N4967 | TO-92 | 50 40 6 25 25 100 600  0.01 5 04 10 6 40 1 07
(92) 120 10 5
2N4968 | TO-92 { 30 25 6 50 25 40 200 001 5 0.4 10 6 07
(92) 50 10 5
2N5088 | TO-92 [ 35 30 50 20 300 10 5 05 10 4 3 3 07
(92) : 350 1 5
300 900 100 pA 5
2N5089 | TO-92 | 30 25 50 15 400 10 5 0.5 10 4 2 3 07
(92) 450 1 5
400 1200 100 uA 5
2N5133 | TO-92 | 20 18 3 50 15 60 1000 1mA 5 0.4 1 5 07
(92)
2N5209 | TO-92 [ S0 50 50 35 150 10 5 0.7 10 4 30 05 4 5 07
(92) 150 1 5
100 300 100 pA 5
2N5210 | TOo-92 [ 50 50 50 35 250 10 5 0.7 10 4 30 05 3 4 07
(92) 250 1 5
200 600 100 pA 5
2N5232 | TO-92 50 30 50 250 500 - 2 5 0.125 10 4 07
) (94)
2N5232A | TO-92 50 30 50 250 500 . 2° 5 0.125 10 4 5 2 07
(94)
MPS3707 | TO-92 30 100 20 100 400 100 pA 5 1.0 10 5 4 07
(92) .
MPS3708 | TO-92 30 100 20 45 660 1 5 1.0 10 07
(92)
MPS3709 | TO-92 30 100 20 45 165 1 5 1.0 10 07
(92) N
MPS3710 | TO-92 30 100 20 |.90 330 1 5 1.0 10 07
(92) .
MPS3711 | TO-92 30 100 20 180 660 1 5 1.0 10 07
) (92)
MPS6571 | TO-92 | 25 20 3 50 20 250 1000 100 pA 5 05 10 45 | 50 05 07
(92)
MPSAO9 | TO-92 [ S0 50 100 25 100 600 100 pA 5 0.9 10 5 600 0.5 07

(92)




LOW LEVEL AMPS (Continued)

Vceo | Vceo | VeBo | !cBo VCE(SAT)  VBE(SAT) Cob T NF
Tt:llg.a :t?/sl(: V) (V) V) nA) @ \ll\?)B Min I‘IFEMax @ (r:SA) & ‘:S)E V) & v @ (v:SM (pF) MHz) @ (rln(i\) (dB) Co:;;sttions P’lfl’:ss
Min Min Min Max Max Min  Max Max | Min Max Max
PE4010 TO-92 30 25 6 200 5 200 1000 1 10 0.35 1 4 20 0.05 Q7
(92) 60 1
PN930 TO-92 45 45 5 10 45 600 10 5 1.0 06 1.0 10 8 30 0.5 3 1 07
(92) 150 500 nA 5
100 300 10 uA 5
PN2484 TO-92 60 60 6 10 45 800 10 5 0.35 10 6 07
(92) - . 250 1 5
200 500 uA 5
175 100 pA 5
100 500 10 A 5
30 1 uA 5
PN3565 TO-92 30 25 6 50 25 150 600 1 10 0.35 1 4 40 240 1 07
(92)
PN5133 TO-92 20 18 3 50 15 60 1000 1 5 04 1 5 40 240 1 07
(92)

cl-l

TEST CONDITIONS:
{1) Ic= 10 pA, VCE = BV, f = 10 Hz-15.7 kHz. (2) I = 10 gA, VGE = 5V, f= 1 kHz. (3) Ig = 5 uA, Vg = 5V, f = 1 kHz. (8) I = 100 wA, VGE = 5V, f = 10 Hz-15.7 kHz. (5) ¢ = 10 uA, Vg = 5V, £ = 10 kHz.
(6) Ic=100 pA, Vcg =5V, f = 5 kHz.

GENERAL PURPOSE AMPS AND SWITCHES

Type case | VCBO | VCEO | VEBo | IcBO Ve hEE e VeE - VCE(SAT) VBE(SAT) I Cob T ic | toff NF Test Process
No. Style v) v) (V) (nA) @ (v) Min Max@ (mA) (V) (v & v (mA) (pF) (MHz) @ (mA) (ns) | (dB) Conditions No.
Min Min Min Max Max Min  Max Max | Min Max Max | Max
MPS3903 | TO-92 60 a0~ 6 20 0.1 1 0.2 0.65 0.85 10 4 200 10 5 8 02

(92) 35 1 1

50 150 10 1

- 30 50 1
15 100 1 0.3 1.0 50

TEST CONDITIONS:

(1) Ig = 300 pA, Vg = 10V, f = 1 kHz. (2) Ic = 150 mA, Vce = 30V, Ig' =152 =16 mA. (3) Ic = 100 uA, Vg = 10V, f = 1 kHz. (4) I¢ =300 mA, Vee = 25V, Ig1 =152 =30 mA. (5) I = 100 pA,
VCE = 45V, f = 15.7 kHz. (6) Ic = 10 mA, Vcc = 3V, Ig! =152 = 1 mA. (7) Ic = 100 pA, VGE = 5V, f = 15.7 kHz. (8) Ig = 250 uA, Vog = 5V, f = 10 Hz-15.7 kHz. (9) Ic = 3 mA, Vo = 10V, f = 1 MHz.
(10) Ic = 10 pA, Vg = BV, f = 15.7 kHz.

sio)sisuel] NdN




NPN Transistors
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GENERAL PURPOSE AMPS AND SWITCHES (Continued)
Type case | VCBO | Vceo | VEBO | lcBO cB heg I VeE VCE(SAT) VBE(SAT) Ic Cob fr ic toff | NF Test Process
No Style V) V) v) inA) @ v) Min  Max (mA) (v) (v & v (mA) tpF) (MHz). @ (mA) (ns) | dB) Conditions No.
: Min Min Min Max Max Min  Max Max | Min  Max Max | Max i
MPS3904 |- TO-92 60 40 6 40 0.1 1 0.2 0.65 0.85 10 4 200 10 5 8 02
(92) 70 1 1 ’
100 300 10 1
60 50 1 .
30 100 1 0.3 1.0 50
MPS6573 | TO-92 35 100 35 100 100uA 5 0.5 10 12 | 100 300 10 02
(92) 200 500 10 5
MPS6574 TO-92 35 100 35 100 300 1 5 0.5 10 12 | 100 300 10 02
(92) . (4 Groups) )
MPS6575 TO-92 45 100 45 100 100pA 5 0.5 " 10 12 | 100 300 10 02
(92) 200 500 10 5 o
MPS6576 TO-92 45 100 45 100 300 1 5 05 - 10 12 | 100 300 10 02
. (92) (4 Groups) : : -
MPSA20 TO-92 40 4 100 30 40 400 5 “10 4 125 5 02
(92)
2N2923 TO-92 25 25 5 100 25 90 180 2 10 10 04
(94) (1 kHz)
2N2924 TO-92 25 25 5 100 25 150 300 2 10 10 04
(94) | (1 kHz)
2N2925 TO0-92 25 25 5 100 25 235 470 2 10 10 04
(94) (1 kHz)
2N2926 | TO-92 18 18 5 500 18 35 470 2 . 10 10 04
(94) (1 kHz) -
2N3390 TO-92 25 25 5 100 18 400 800 2 4.5 ‘ . 10 04
(94)
2N3391 TO-92 - 25 25 5 100 18 250 500 2 4.5 10 5 5 04
(94) ' '
2N3391A TO-92 25 25 5 100 18 250 500 2 45 ' 10 5 5 04
(94)
2N3392 TO-92 25 25 5 100 18 150 300 2 45 10 04
(94) |
2N3393 TO-92 25 25 5 100 18 90 180 2 45 10 04
(94) ) .
2N3395 TO-92 25 p 25 5 100 18 150 500 2 45 ) 10 ) 04
(94) i \
2N3396 TO-92 25 125 5 100 18 90 500 2 45 10 04
(94)
2N3397 TO-92 25 25 5 100 18 55 500 2 45 10
(94)




Si-1

GENERAL PURPOSE AMPS AND SWITCHES (Continued)

Type case | VCBO | VCEO | VEBo | IcBO Ve heg Ic Vee VCE(SAT) VBE(SAT) Ic Cob fr ic | toff NF Test Process

No. Style V) V) V) nA) @ (V) Min Max e (mA) & (V) V) & v (mA) (pF) (MHz) @ (mA) (ns) | (dB) Conditions No.
Min Min Min Max Max Min  Max Max | Min  Max Max | Max

2N3398 T092| 25 25 5 100 18 55 800 2 45 10 | o4
(94)

2N3415 TO-92| 25 25 5 100 25 180 540 2 45 0.3 06 1.3 50 04
(94)

2N3416 T0-92 [ 50 50 5 100 25 75 225 2 45 0.3 06 13 50 04
(94) -

2N3417 T0-92 | 50 50 5 100 25 180 540 2 45 0.3 06 13 50 04
(94)

2N3900 TO-92 | 18 18 5 100 18 250 500 2 45 12 04
(94)

2N4424 1092 | 40 40 5 100 . 25 180 540 2 45 03 06 13 50 04
(94)

2N5172 T092 | 25 25 5 100 25 100 500 10 10 0.25 10 10 04
(94)

MPS3392 | TO-92 | 25 25 5 100 18 150 300 2 45 10 04
(92)

MPS3393 | TO-92 25 100 18 90 180 2 45 35 04
(92) .

MPS3394 | TO-92 25 100 18 55 110 2 45 35 04
(92)

MPS3395 | TO-92 25 100 18 150 500 2 45 35 04
(92)

MPS3396 | TO-92 25 100 18 90 500 2 45 35 04
(92) '

MPS3397 | TO-92 25 100 18 55 500 2 45 35 04
(92)

MPS3398 | TO-92 25 100 18 55 800 2 45 |’ 35
(92)

MPS5172 | TO-92 [ 25 25 5 100 25 100 500 10 10 0.25 10 10
(92) - -

MPS6520 | TO-92 25 4 50 30 200 400 2 10 05 50 35 3 10 04

. (92) 100 100 A 10

MPS6521 | TO-92 25 4 50 30 200 600 2 10 05 ) 50 35 3 10
(92) 150 100pA 10 '

TIS97 T0-92 40 10 40 250 700 0.1 5 3 7
(97) :

TEST CONDITIONS:

(1) Ig = 300 wA, Vg = 10V, f = 1 kHz. (2) Ig. = 150 mA, Vcc = 30V, Igt =1g2=15mA. (3) Ic = 100 uA, Veg = 10V, f = 1 kHz. (4) Ic =300 mA, Ve = 25V, Ig7 = 152 =30 mA. (5) I = 100 A,

VCE = 45V, f = 15.7 kHz. (6) Ic = 10 mA, Ve = 3V, 1gt = 1g2 = 1 mA.(7) Ic = 100 yA, VGE =5V, f = 15.7 kHz. (8) I = 250 pA, Vg =5V, f = 10 Hz-15.7 kHz. (9) Ic = 3 mA, VGg = 10V, f = 1 MHz.

(10) Ic = 10 wA, Veg = 5V, f = 15.7 kHz. ‘
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NPN Transistors
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GENERAL PURPOSE AMPS AND SWITCHES (Continued)
Type case | VCBO | VCEO | VEBO | lcBO /0 heE Ic Vee | VCE(SAT) VBE(SAT) ic | Cob fr ic | o[ NFI e Process
No syle | V[ W[ WA @ G i Max © mAr & (v) V)& V)@ | PR (MH2) @ g, | s | B itions | No.
: Min Min . Min Max Max Min Max Max | Min  Max Max | Max )
2N3704 TO92 | 50 30 5 100 20 100 300 50 2 06 100 | 12 | 100 50 13
(94)
2N3705 T0-92 | 50 30 5 100 20 50 150 50 2 08 100 12 | 100 50 13
. (94)
2N3706 TO92 | 40 20 5 100 20 30 600 50 2 1.0 100 | 12 | 100 50 13
(94) ' :
2N3794 T0-92 | 40 20 5 500 15 100 100 10 04 10 10 | 100 600 10 13
(94) 100 600 10 10
' 35 1 10
2N4400 T0-92 [ 60 40 6 20 500 2 04 0.75 095 150 | 6.5 | 200 20 |255 2 13
(92) 50 150 150 1
40 10 1 0.75 12 500
. 20 1 1
2N4401 T0-92 | 60 40 6 40 500 2 04 075 095 150 | 6.5 | 250 20 |255 2 13
(92) 100 300 150 1
80 10 1 0.76 12 500
40 1 1
20 100uA 1 |
2N4944 TO-92{ 80 40 5 50 40 40 120 150 1 0.25 150 60 900 50 13
(92) 40 30
2N4946 To-92 [ 80 40 5 50 40 100 300 150 1 0.25 150 60 900 50 13
(92) 100 30
2N4951 TO-92 | 60 30 5 50 40 60 200 150 10 0.3 1.3 150 | 8 |[ 250 20 |400 2 13
(94) 40 10 10
20 1 10
2N4952 T0-92 | 60 30 5 50 40 100 300 150 10 03 13 150 | 8 | 250 20 |400 2 13
(94) 75 10 10
50 1 10
2N4953 T0-92 [ 60 30 5 50 40 200 600 150 10 03 13 150 | 8 | 250 20 |400 2 13
(94) . 150 10 10
75 1 10
2N4954 T0-92 | 40 30 5 50 30 60 600 150 10 03 13 150 | 8 [ 250 20 |400 2 - 13
(94) 40 10 10
20 1 10 .
2N5220 TO-92 | 15 15 3 100 10 30 600 50 10 05 1.1 150 | 10 | 100 20 13
(92) ] 25 ] 10 10
2N5225 T0-92| 25 25 4 300 15 30 600 50 10 0.8 1.0 100 | 20 | 50 20 13
(92) 25 50 10
MPS3704 | TO-92 [ 50 30 5 100 20 100 300 50 2 06 100 | 12 | 100 50 13
: (92)




Ll

GENERAL PURPOSE AMPS AND SWITCHES (Continued)
Type case | YCBO | VCEO | VEBO | IcBO Ve heE ic veg | VCEISAT) VBE(SAT) Ic Cob fr ic | tof NF Test Process
No Style (V) (V) (V) inA) @ (V) Min Max e (mA) & v) v(V) & i e (mA) tpF) IMHz) @ (mA) {ns) | (dB) Conditions No.
: Min - Min Min Max : Max Min Max Max | Min Max Max | Max
MPS3705 | TO-92 | 50 30 5 100 20 50 150 50 2 0.8 100 | 12 | 100 50 13
(92) ]
“MPS3706 | TO-92 | 40 20 5 100 20 30 600 50 2 1.0 100 | 12 | 100 50 13
(92)
MPS6522 | T0-92 25 4 50 20 100 0.1 10 0.5 50 4 13
(92) 200 400 2 10 .
MPsS6530 | TO-92 | 60 40 5 50 40 25 500 10 05 10 100 |5 13
(92) 40 120 100 1
30 10 1
MPS6531 | TO-92 | 60 40 5 50 40 50 500 10 03 10 100 |5 13
(92) 9 270 100 1
60 10 1
MPS6532 | TO-92 | 50 30 5 100 30 30 100 1 0.5 " 12 100 |5 13
(92)
NCBT13 | TO92 | 80 40 4 100 30 40 20 1 0.15 100 | 6 150 20 13
(92)
PN3566 | TO-92 | 40 30 5 50 20 80 2 10 1 100 | 25 |40 700 30 13
(92) 150 600 10 10
PN3567 | TO-92 | 80 40 5 50 40 40 120 30 1 0.25 150 | 20 |60 900 50 13
(92) 40 150 1 1
PN3569 | TO-92 | 80 40 5 50 40 100 300 150 1 0.25 150 60 900 50 13
(92) 100 30 1
PN5449 | TO-92 | 50 30 5 100 20 100 300 50 2 0.6 100 100 50 13
(92) . .
PN5816 | TO-92 | 50 40 5 100 25 100 200 2 2 0.75 1.2 500 100 50 13
(92)
2N5550 | TO-92 | 160 140 6 100 100 | 20 50 5 0.15 10 10 6 100 300 10 10 8 16
(92) 60 250 10 5
60 1 5 0.25 1.2 50
2N5551 T0-92 | 180 160 6 50 120 | 30 50 5 0.15 10 10 6 100 300 10 8 8 16
(92) 80 250 10 5
80 1 5 0.2 10 50
2N5830 | TO-92 | 120 100 3 50 100 | 60 1 5 0.15 038 1 100 500 10 16
(92) : 80 500 10 5 0.2 1 10
80 50 5 0.25 1 50
TEST CONDITIONS:
(1) I = 300 pA, VGg = 10V, f = 1 kHz. (2) Ic = 150 mA, Vcc = 30V, Ig! =152 =15mA. (3) Ic = 100 pA, Vg = 10V, f = 1 kHz. (4) Ic =300 mA, Ve = 25V, IgT = 152 = 30 mA. (5) Ic = 100 uA,
VCE = 45V, f = 16,7 kHz. (6) Ic = 10 mA, Ve = 3V, IgT =182 = 1 mA. (7) Ic = 100 uA, Vg = 5V, f = 15.7 kHz. (8) Ic = 250 pA, VCE = 5V, f = 10 Hz-15.7 kHz. (9) Ic = 3mA, Vog = 10V, f= 1 MHz.
. (10) Ic = 10 pA, Vg =5V, f = 15.7 kHz.
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NPN Transistors

GENERAL PURPOSE AMPS AND SWITCHES (Continued)

. V f
Type case | VCBO | VCEO | VEBO | lcBO cB hEE Ic VeE VCE(SAT) VBE(SAT) e Cob T ic | toff NF Test Process
No. Style v ) i i) @ (\Y] Min  Max @ (mA) & (v) ) ! (mA) (pF) {MHz) @ (mA) ns) | (dB) Conditions { 'No
) Y Min Min- Min Max Max Min  Max Max | Min -~ Max Max | Max .
MPSLO1 TO-92 140 120 6 1A 40 50 300 10 5 0.2 1.2 10 8 60 10 16
(92) 0.2 1.4 50
MPS8098 TO-92 60 0 6 100 60 100 300 1 5 0.3 100 6 150 10 18
(92) | 100 10 5
: 75 100 5
MPS8099 TO-92 80 80 6 100 60 100 300 1 5 03 100 6 150 10 18
(92) 100 10 5
. 75 100 5
"T1S98 TO-92 60 10 40 100 300 1 5 0.5 100 2 10 18
(97)
TIS99 TO-92 65 10 40 55 300 100 5 ‘0.5 100 2 10 18
: (97)
2N696 TO-5 60 5 1 A 30 20 60 150 10 15 1.3 150 20 | 40 50 19
2N697 TO-5 60 45 5 1A 30 40 120 150 10 1.5 1.3 150 35 | 50 50 19
2N718 TO-18 | 60 30 5 1A 30 40 120 150 10 1.5 1.3 150 35 | 50 15 19
2N718A TO-18 75 7 10 60 20 500 10 15 1.3‘ 150 25 | 60 50 12 1 19
' . 40 120 150 10
35 10 10
20 100uA 10
2N956 TO-18 75 35 7 10 60 40 500 10 15 1.3 150 25 |.70 50 8 1 19
100 300 150 10
75 10 10
35 100pA 10
20 10 A 10
2N 1420 TO-5 60 30 5 1uA 30 100 300 150 10 1.5 1.3 150 35 | 50 50 19
2N1566 TO-5 80 60 5 1uA 40 80 200 5 5 1.0 10 10 | 60 5 19
(1 kHz)
2N2218 TO-5 60 30 5 10 50 20 500 10 04 1.3 150 8 250 20 19
20 150 1
40 120 150 10 1.6 26 500
35 10 10
25 1 10
20 100 uA 10
2N2218A TO-5 75 40 6 10 60 25 500 10 0.3 0.6 1.2 150 8 250 20 285 2 19
20 150 1
40 120 150 10
35 10 10
25 1 10
20 100 A 10




61-L

GENERAL PURPOSE AMPS AND SWITCHES (continued)
Vceo | Vceo | Veeo | Iceo VCE(SAT) VBE(SAT) Cob fr toff | NF
Moo | e | W[ W i ware TER B0 s NER | T Vi e o eR | ma e € el | e | | PR
. Min Min Min Max Max Min  Max Max | Min  Max Max | Max :
2N2219 | TOS5 60 30 5 10 50 30 500 10 0.4 1.3 150 | 8 | 250 20 19
50 150 1
100 300 150 10 1.6 2.6 500
75 10 10
50 1 10
35 100uA 10
2N2219A | TO-5 75 40 6 10 60 40 500 10 06 1.2 150 | 8 |300 20 | 285 2 19
50 150 1 500
100 300 150 10
75 10 10
50 1 10
35 100 A 10
2N2221 TO-18| 60 30 5 10 50 20 500 10 0.4 13 150 | 8 | 250 20 19
20 150 1
40 120 150 10 16 26 500
35 10 10
25 1 10
20 100pA 10
2N2221A | TO-18 | 75 40 6 10 60 25 500 10 03 06 12 150 | 8 |2s0 20 | 285 2 19
40 120 150 10
35 N 10 10 1.0 20 500
25 1 10
20 100pA 10 .
2N2222 | TO-18| 60 30 5 10 50 30 500 10 04 13 150 | 8 | 250 20 19
' 50 150 1
100 300 150 10 1.6 26 500
75 10 10
50 1 10
35 100 kA 10
2N2222A | TO-18 | 75 40 6 10 60 40 500 10 03 06 1.2 150 | 8 | 250 20 | 285| 4 2/3 19
50 150 1
100 300 150 10 1 2 500
75 10 10 ) ,
50 1 10
35 100pA 10
2N2897 | TO-18| 60 7 50 60 35 1 10 1 1.3 150 | 15 19
50 200 150 10
TEST CONDITIONS:
(1) Ic = 300 pA, Vgg = 10V, f = 1 kHz. (2) Ig = 150 mA, Vcc = 30V, Ig' =1gZ=15mA. (3) Ic = 100 pA, Vcg = 10V, f = 1 kHz. (4) Ic =300 mA, Ve = 25V, Ig1 = 152 =30 mA. (5) Ic = 100 uA,
VCE = 4.5V, f = 15.7 kHz. {6) Ic = 10 mA, Vcc = 3V, Ig! = 182 = 1 mA. (7) Ic = 100 A, VCE = 5V, f = 15.7 kHz. (8) I = 250 pA, Vg =5V, f = 10 Hz-15.7 kHz. (9) Ic = 3 mA, VcE = 10V, f= 1 MHz.
(10) Ic = 10 pA, Vg = 5V, f = 16.7 kHz.

sio)sisueil NdN




NPN Transistors

4

GENERAL PURPOSE AMPS AND SWITCHES (Continued)
Type Case | VCBO'| VCEO | VEBO | lcBO |, ca heE Ic vee | VCE(SAT) VBE(SAT) ic | Cob fr ic | foff | NF Test Process
No style | V) V) W) 0A) @ G min Max © mA) & (v) V)& V)@ | BRI (MH) @ ) [ (ns) | ABYY G ditions | No
: Min Min Min Max Max Min  Max Max | Min . Max Max | Max :
2N3115 TO-18 60 20 5 25 50 40 120 150 10 0.5 1.3 150 8 250 20 500 2 19
2N3116 TO-18 60 20 5 25 50 100 300 150 10 0.5 1.3 150 8 250 20 500 2 19
2N3299 TO-5 60 30 5 10* 50 20 500 10 0.22 1.1 150 8 250 50 150 4 19
20 150 1 .
40 120 150 10
35 10 10 0.6 15 500
25 1 10
20 100 pA 10
2N3300 TO-5 60 30 5 10* 50 50 500 10 0.22 1.1 150 8 250 50 150. 4 19
50 150 1 .
100 300 150 10
75 10 10 0.6 15 500
50 1 10
35 100 uA 10
2N3301 T0-18 | 60 30 5 10* 50 20 500 10 0.22 1.1 150 8 | 250 50 | 150 4 19
20 150 1
40 120 150 10 0.6 15 500
35 ' 10 10
i 25 1 10
. 20 100 pA 10
2N3302 TO-18 60 30 5 10* 50 50 500 10 0.22 11 150 8 250 50 150 4 19
50 150 1
100 300 150 10 0.6 1.5 500
75 10 10
50 1 10
R 35 100 pA 10
2N3414 TO-92 25 25 5 100 25 75 225 2 45 0.3 06 1.3 50 19
(94) \
2N3641 TO-92 Same as PN3641, see page 1-22 for explanation 19
(92) .
2N3642 T0-92 Same as PN3642, see page 1-22 for explanation 19
(92)
2N3643 TO-92 Same as PN3643, see page 1-22 for explanation . : . 19
(92)
2N3678 TO-5 75 55 6 10 60 25 500 10 04 06 1.2 150 250 2 19
20 150 1 J
40 120 150 10 1.0 2.0 500
35 10 10
25 1 10
20 C100pA 10 .
2N4140 TO-92 Same as PN4140, see page 1-22 for explanation . 19
(92)
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GENERAL PURPOSE AMPS AND SWITCHES (Continued)

Type case | VCBO | VCEO | VEBO | !cBO Ve heE Ic vee | VCEISAT) VBE(SAT) ic | Cob fr ic | foff| NF Test Process
No. syte | ) W) A @ T e Max © ma) & (w) V)& Ve ny [ BR MH2) @) | s | B ] G itions | No.
Min Min Min Max Max Min Max Max | Min  Max Max | Max
2N4141 TO-92 Same as PN4141, see page 1-22 for explanation 19
(92)
2N4969 TO-92 Same as PN2221, see below for explanation 19
(92)
2N4970 TO-92 50 30 5 100 350 150 10 04 06 1.2 150 8 | 200 20 19
(92) 70 10 10
. 50 150 1
2N5128 TO-92 Same as PN5128, see page 1-22 for explanation 19
(92)
2N5129 TO-92 Same as PN5129, see page 1-22 for explanation 19
(92)
2N5135 TO-92 Same as PN5135, see page 1-22 for explanation 19
(92)
2N5136 TO-92 Same as PN5136, see page 1-22 for explanation 19
(92) .
2N5137 TO-92 Same as PN5137, see page 1-22 for explanation 19
. (92) )
PN2221 TO-92 60 30 5 10 50 20 500 10 04 13 150 8 250 20 19
(92) 20 150 1
40 120 150 10 1.6 26 500
35 10, 10
25 1 10
20 100uA 10
PN2221A | TO-92 75 40 6 10 60 25 500 10 0.3 06 1.2 150 8 | 250 20 285 2 19
(92) 20 150 1
40 120 150 10 1.0 2.0 500
35 10 10
25 1 10
20 100 A 10
PN2222 TO-92 60 30 5 10 50 30 500 10 04 1.3 150 8 250 20 19
(92) . 50 150 1
100 300 150 10 1.6 26 500
75 10 1
50 1 1
35 100 A 1

TEST CONDITIONS:

(1) Ic = 300 pA, Vgg = 10V, f = 1 kHz. (2) Ig = 150 mA, Vce = 30V, Ig" =1g2 = 15mA. (3) Ic = 100 pA, VGE = 10V, f = 1 kHz. (4) I =300 mA, Ve = 25V, 1g1 = 12 = 30 mA. (5) Ic = 100 wA,
VCE = 45V, f = 15.7 kHz. (6) Ic = 10 mA, Ve = 3V, 1" =182 = 1 mA. (7) Ic = 100 uA, VE = 5V, = 16.7 kHz. (8) I = 250 uA, Vg = 5V, f = 10 Hz-15.7 kHz. (9) I¢ = 3 mA, Vcg = 10V, f = 1 MHz.
{10) Ic =10 pA, Vg = 5V, f = 15.7 kHz.
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NPN Transistors
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GENERAL PURPOSE AMPS AND SWITCHES (Continued)
Type case | VCBO [ VCEo | VEBO | lcBO /(0 heE Ic Vee VCE(SAT) VBE(SAT) ic | Cob fr ic | toff NF Tost Process
No Style v {v) tv) (nA) @ (v) Min  Max e (mA) & (V) (V) & v (mA) (pF) (MHz) @ (mA) {ns) | (dB) Conditions No.
. v Min Min Min Max Max Min  Max Max | Min  Max Max | Max )
PN2222A TO-92 75 40 6 10 60 40 500 10 0.3 0.6 1.2 150 8 300 20 285 2 19
(92) 50 150 1
100 300 150 10 1.0 2.0 500
75 10 1
50 1 1
35 100 A 1
PN3641 TO-92 60* 30 5 50* 50 15 500 10 022 - 150 8 250 50 ’ 19
i (92) . 40 120 150 10 ' .
PN3642 TO-92 60 45 5 50* 50 15 500 10 0.22 150 8 250 50 . 19
(92) 40 120 150 10
PN3643 TO-92 60 30 °5 50* 50 20 500 10 0.22 150 8 250 50 19
(92) ) 100 300 150 10
PN4140 TO-92 60 30 5 20 . 500 10 04 13 150 8 250 20 310 2 19
(92) 20 150 1
40 120 150 10 1.6 26 500
35 10 10
. 25 1 10
20 100 A 10
PN4141 TO-92 60 30 5 30 500 10 04 1.3 150 8 250 20 310 2 19
(92) ) 50 150 1
: 100 300 150 10 1.6 26 500
75 10 10
50 1 10
35 100 pA 10
PN5128 TO-92 15 12 3 50 10 35 350 50 10 0.25 1.1 - 150 10 200 800 50 ' 19
(92) 20 10 10 .
PN5129 TO-92 15 12 3 50 10 35 350 50 10 0.25 1.1 150 10 200 800 50 19
| (92) 20 10 10 -
PN5135 TO-92 30 25 4 300 15 50 60* 10 10 1.0 1.0 100 25 40 500 30 19
(92) 15 2 10 oo
PN5136 TO-92 30 20 3 100 20 20 400 150 1 0.25 1.1 150 35 40 400 50 19
(92) 20 30 1
PN5137 | TO-92 30 20 3 100 20 20 400 150 1 ~0.25 1.1 150 35 40 400 50 19
(92) 20 30 1
TN2218A | TO-237 75 40 6 10 60 25 500 10 03 06 1.2 . 150 8 250 20 285 2 19
(91) 20 150 1
40 120 150 10
35 10 10
25 1 10
20 100 pA 10
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GENERAL PURPOSE AMPS AND SWITCHES (continued)
Type case | VCBO | VCEO | VEBO | lcBO /o heE ic vee | YCEISAT) VBE(sAT) ic | Cob fr e || NF g Process
No Style (v) (v) (v) (nA) @ ) Min  Max @ (mA) & ) Y] & (V) @ (mA) (pF) (MHz) @ (mA) (ns) | (dB) Conditions No.
. Min Min Min Max Max Min  Max Max | Min  Max Max | Max
TN2219 TO-237 60 30 5 10 50 30 500 10 04 13 150 8 50 20 19
(91) . 50 150 1
100 300 150 10 1.6 26 500
75 10 10
50 1 10
35 0.1 10
TN2219A | TO-237 75 40 6 10 60 40 500 10 0.3 06 1.2 150 8 60 20 4 3 19
(91) . ‘50 150 - 1
100 300 150 10 1.0 2.0 500
75 10 10
50 1 10
35 A 10
TIS90 TO-92 40 40 5 100 20 100 300 50 2 0.25 06 1 50 . . 19
(94) .
TIS92 TO-92 40 40 5 100 20 100 300 50 2 0.25 06 1 50 19
(97)
2N915 TO-18 70 50 5 10 60 50 200 10 5 1.0 0.9 10 35| 250 10 23
2N916 TO-18 45 25 5 10 30 50 200 10 1 05 0.9 10 6 300 10 23
2N3691 TO-92 Same as PN3691, see page 1-25 for explanation 23
(92) )
2N3692 TO-92 Same as PN3692, see page 1-25 for explanation 23
(92)
2N3903 TO-92 60 40 6 15 100 1 0.2 06 085 10 4 250 10 225| 6 6/7 23
(92) 30 50 1
50 150 10 1 0.3 0.95 50
35 1 1
20 100 uA 1
2N3904 TO-92 60 40 6 ° 30 30 100 1 0.2 065 085 10 4 300 10 250 5 6/7 23
(92) 60 50 1
100 300 10 1 03 095 50
N 70 1 1
40 100 A 1
' 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 03 1.0 50
30 100 uA 1
TEST CONDITIONS:
(1) Ic = 300 pA, Vgg = 10V, f = 1 kHz. (2) Ic = 150 mA, Vcc = 30V, Ig? =152 =15mA. (3) Ic = 100 pA, Vgg = 10V, f = 1 kHz. (4) Ic =300 mA, Ve = 25V, Ig1 = 152 =30 mA. (5) Ic = 100 A,
VCE = 45V, f = 15,7 kHz. {6) Ic = 10 mA, Vo = 3V, Ig! =182 = 1 mA. (7) Ic = 100 pA, VCg = 5V, f = 15.7 kHz. (8) I¢ = 250 pA, VCE =5V, f = 10 Hz-16.7 kHz. (9) Ic = 3mA, Vg = 10V, f = 1 MHz.
(10) Ic =10 pA, Vg =5V, f = 15.7 kHz. -
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GENERAL PURPOSE AMPS AND SWITCHES (Continued)
Vcso | Vceo | Veso | IcBo 1 VCE(SAT) VBE(SAT) Cob fr toff | NF
Noo | o | 07| W v e YGBLPE e (s NEL TV e Wi e (B | eR) | o e (5] e | @B o (20| PO
- Min Min Min Max - Max Min  Max Max | Min  Max Max | Max :
2N3947 TO-18 60 40 6 40 50 1 0.2 06 09 10 4 300 10 450 5 6/7 23
100 300 10 1
90 1 1 03 1.0 50
60 100 pA 1
2N4123 TO-92 40 30 5 50 20 25 50 1 0.3 0.95 50 4 1250 10 6 7 23
(92) 50 150 2 1
2N4124 TO-92 30 25 5 50 20 60 50 " 03 095 ~ 50 4 300 10 5 7 23
(92) 120 360 2 1 . )
MPS2711 | TO-92 18 18 5 500 18 30 90 2 45 4 23
| (92)
MPS2712 | TO-92 18 18 5 500 18 7% 225 2 45 4 23
(92)
MPS2716 TO-92 18 18 5 500 18 75 225 2 45 3.5 23
(92)
MPS2923 | TO-92 25 25 5 500 25 90 180 2 10 12 : 23
(92) (1 kHz) .
MPS2924 | TO-92 25 25 5 500 25 150 300 2 ©10. 12 23
(92) (1 kHz) .
MPS2925 T0-92 25 25 5 500 25 235 470 2 10 12 23
(92) (1 kHz)
MPS2926 TO-92 25 25 5 500 18 35 470 2 10 X 3.5 . 23
(92) {1 kHz) (5 Groups)
MPS3642 | TO-92 Same as PN3642, see page 1-22 for explanation . 23
(92) ]
MPS3721 | TO-92 500 18 60 660 2 10 35 23
(92) " (1kH2)
MPS3826 TO-92 60 45 4 100 30 40 160 10 10 3.5 | 200 800 10 23
(92) !
MPS3827 TO-92 60 45 4 100 30 100 400 10 10 35 | 200 800 10 23
(92) .
MPS6512 | TO-92 40 30 4 50 30 30 100 10 0.5 50 35 23
(92) 50 100 2 10 .
MPS6513 | TO-92 40 30 4 50 . 30 |60 100 10 0.5 50 35 23
(92) 90 180 2 10
MPS6514 | TO-92 40 25 4 50 30 90 100 10 05 50 3.5 ’ 23
(92) 160 300 2 10 o
MPS6515 | TO-92 40 25 4 50 30 150 100 10 0.5 50 3.5 23
(92) R 250 500 2 10
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GENERAL PURPOSE AMPS AND SWITCHES (Continued)
Type Case | VCBO | VCEO | VEBO [ IcBO /0 heg Ic vee | VCEISAT) VBE(SAT) 1c | Ceb fr ic | foff NF Tost Process
No. Style (\{) (\{) (Y) (nA) @ W) Min  Max @ (mA) & W) v) & . v) @ (mA) (pF) .(MHz) @ (mA) (ns) | (dB) Conditions No.
Min Min Min Max . Max Min  Max Max | Min  Max Max | Max
NS3903 TO-18 60 40 6 . 15 100 1 0.2 065 0.85 10 4 250 10 225 6 23
30 50 1
50 150 10 1 03 0.95 50
35 1 1
20 100 A 1 -
NS3904 TO-18 60 40 6 . i 30 100 1 0.2 0.65 0.85 10 4 300 10 250 6 23
60 50 1
100 - 300 10 1 0.3 0.95 50
70 1 1
40 100 A 1
PN3691 T0-92 35 20 4 50 15 40 160 10 1 0.7 09 10 3.5 | 200 500 10 23
(92)
PN3692 TO-92 35 20 4 50 15 100 400 10 1 0.7 0.9 10 3.5 | 200 500 10 23
(92) -
- ST3904 TO-92 60 40 6 40 0.1 1 0.2 0.65 0.85 10 4 300 10 8 7 23
(92) 70 1 1
100 300 10 1
60 50 1
- 30 100 1 03 0.95 50
2N2712 TO-92 18 18 5 500 18 75 225 2 4.5 12 80 300 2 27
(94)
2N2714 TO-92 18 18 5 500 18 75 225 2 4.5 03 0.6 1.2 50 27
(94)
2N3394 TO-92 25 25 5 100 18 55 110 2 4.5 10 27
(94)
2N3693 TO-92 Same as MPS3693, see page 1-26 for explanation 27
(92)
2N3694 TO-92 Same as PN3694, see page 1-26 for explanation 27
(92) i
2N3721 TO-92 18 18 5 500 18 60 660 2 10 12 27
(94) . (1 kHz)
2N3827 TO-92 | 60 45 4 100 30 100 400 10 10 ’ 35 | 200 800 10 27
(94)
2N3858 TO-92 30 30 4 500 18 60 120 2 45 4 90 250 2 27
(94)
TEST CONDITIONS:
(1) Ig = 300 pA, Vcg = 10V, f = 1 kHz. (2) Ig = 150 mA, Vcc = 30V, I1gt =1g2Z=15mA. (3) Ic = 100 uA, Veg = 10V, f = 1 kHz. (4) Ic =300 mA, Ve = 25V, I = 1g2 =30 mA. (5) I = 100 pA,
VCE = 45V, f = 15.7 kHz. (6) Ic = 10 mA, Vce = 3V, Ig" =152 = 1 mA. (7) Ic = 100 uA, Vg = 5V, f = 15.7 kHz. (8) I¢ = 250 pA, VcE =5V, f = 10 Hz-16.7 kHz. (9) Ic = 3mA, Vg = 10V, f = 1 MHz.
(10) Ic = 10 uA, Vg = 5V, f = 16.7 kHz.
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NPN Transistors

GENERAL PURPOSE AMPS AND SWITCHES (Continued)

Type case | VCBO | VCEO | VEBO | lcBO |, cB hEE Ic vee | VCEISAT) VBE(SAT) ic | Ceb ic | off] NP g Process
No. Style (Y) (\.,) “{) inA) @ (v) Min Max (mA) (V) V) & v @ (mA) (pF) .(MHz) (mA) (ns) | (dB) Conditions No.
Min Min Min Max . . Max Min  Max Max | Min Max | Max
2N3859 TO-92 30 30 4 500 18 100 200 2 45 4 90 2 27
(94) .
2N3860 TO-92 30 - 30 4 500 18 150 300 2 45 4 90 2 27
(94)
2N5127 T0-92 Same as PN5127, see below for explanation 27
(92) .
2N5131 TO-92 Same as PN5131, see below for explanation 27
(92)
2N5132 TO-92 Same as PN5132, see below for explanation 27
(92)
2N5219 TO-92 20 15 3 100 10 35 500 2 10 - 04 1.0 10 4 150 10 27
(92)
2N5223 TO-92 25 20 3 100 10 50 800 2 10 0.7 1.2 10 4 150 10 27
(92) .
MPS3693 | TO-92 45 45 4 50 35 40 160 10 10 3.5 | 200 10 4 9 27
(92) '
MPS3694 | TO-92 45 45 4 50 35 100 400 10 10 3.5 | 200 10 4 9 27
(92) :
MPS6564 | TO-92 45 5 500 40 25 10 5 05 10 4 27
(92)
MPS6565 | TO-92 60 45 4 100 30 40 160 10 10 0.4 10 35 27
(92) : ]
- MPS6566 T0-92 60 45 4 100 30 100 400 10 10 0.4 10 3.5 | 200 10 27
(92)
MPSA10 TO-92 40 4 100 °~ 30 40 400 5 10 4 50 5 27
(92) -
PN3694 TO-92 45 45 4 50 30 100 400 10 1 6 200 10 . 27
(92)
- PN5127 TO-92 20 12 3 -50 10 15 300 2 10 0.3 1.0 10 3.5 [ 150 2. 27
(92) '
PN5131 TO-92 20 15 3 50 10 35 500 10 1 1.0 10 6 100 10 27
(92) ]
PN5132 TO-92 20 20 3 50 10 30 400 10 10 20. . 09 10 3.5 | 200 10 27
(92) ]

TEST CONDITIONS: . . .
{1) Ig = 300 pA, Vgg = 10V, f = 1 kHz. (2) Ic = 150 mA, Vce = 30V, Ig" =152 = 15 mA. (3) I¢ = 100 uA, VG = 10V, F = 1 kHz. (4) Ic =300 mA, Ve = 25V, 1gT = 152 = 30 mA. (5) I¢ = 100 pA,
VCE = 45V, f = 16.7 kHz. (6) Ic = 10 mA, Vce = 3V, 1! =12 = 1 mA.(7) Ic = 100 4A, Vg = BV, f = 16.7 kHz. (8) I¢ = 250 pA, Vg = 5V, f = 10 Hz-15.7 kHz. (9) I¢ = 3 mA, VGE = 10V, f = 1 MHz. |.
(10) Ic = 10 pA, VG =5V, f = 15.7 kHz. . L
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MEDIUM POWER
VCER* IcES*
Type | case | VCBO VZEE'; VEBO .%i% Ve heE Ic veg | VCEISAT) VBE(sAT) ic | Ceb fr i | toff [ NF Test Process
No syte | V) V) V) wa) @ ) | Min Max Cima) & w) V)& V)@ [ R (MHZ) @ D) nsh | (dB) o ikions | No.
: Min " Min Max Min Max Max | Min  Max Max | Max
Min Max
2N699 T0-39 | 120 60 5 2 60 40 120 150 10 5.0 1.3 150 | 20 | 50 50 12
2N1613 T0-5 75 35 . 7 10 60 20 500 10 15 13 150 [ 25 | 60 50 12 1 12
40 120 150 10
35 10 10
20 100pA 10
2N1711 TO-5 75 35 7 10 60 40 500 10 15 13 150 | 25 | 70 50 K 1 12
100 300 150 10
75 10 10
35 100uA 10
20 10 pA 10
2N2017 T0-39 | 60 60 8 10pA 30 20 10 10 2.0 200 12
50 200 200 10 - .
] 20 1A 15
2N2102 TO-39 120 65 7 2 60 10 0.01 10 0.5 1.1 150 15 60 50 12
. 20 0.1 10 ‘
35 10 10
40 120 150 10
25 500 10
10 1A 10 .
2N2192 T0-39 | 60 40 5 10 30 15 0.01 10 0.35 13 150 [ 10 | 50 50 12
75 0.1 10
100 300 10 10
70 150 10
35 500 10
15 1A 10
2N2192A | TO-39 | 60 40 5 10 30 15 0.01 10 0.25 1.3 150 | 20 | 50 50 12
75 0.1 10
100 300 10 10
70 150 10
35 500 10
15 1A 10
2N2193 TO-39 | 80 50 8 10 80 15 0.01 10 0.35 13 150 | 20 | 50 50 12
30 0.1 10
40 120 10 10
30 150 10
20 500 10
15 1A 10
TEST CONDITIONS:
(1) 1¢ = 50 mA, Ve = 100V, g1 =152 =5mA. (2) Ic = 500 A, Vcg = 10V, f = 1 kHz. (3) I = 500 mA, Ve = 30V, Ig" = 152 =60 mA. (4) Ic = 150 mA, Vee =30V, 18" =1g2=15mA. (5) Ic = 100 wA,
Vee =10V, f =1 kHz. (6) Ig = 500 mA, V¢ = 30V, |B1 —IB2 50 mA. (7) Ig = 2A, Vg =40V, Igl =132 =200 mA.
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NPN Transistors

MEDIUM POWER (Continued)

Vcer® Ices* v v : c f toff | NF
Type case | VBO | veeo | VEBO | icgo - ves hee I vee | VCEISAT) VBE(SAT) I ob T c | toff Test Process
N syte | V! ) M na) © W | Min Max @ mar & ) i & W) (ma) | PPV (MH2) @ 5, | (ns) | (dB)) oo ions | No
o e | Min 4 Min Max Min  Max . Max | Min  Max Max | Max .
. Min . Max
2N2193A | TO-39 | 80 50 8 10 60 | 15 0.1 10 0.25. 13 150 | 20 | 50 50 12
30 10 10
40 120 150 10
30 150 1
20 500 10
15 1A 10
2N2195 | TO-39 | 45 25 5 1000 30 | 10 150 1 0.35 13 150 | 20 |50 50 12
20 150 10 _
2N2195A | TO-39 | 45 25 5 100 30 | 10 150 1 0.25 13 150 | 20 |50 50 12
20 150 10
2N2243 | TO-39| 120 80 7 10 60 | 15 0.1 10 0.35 13 150 | 15 | 50 50 12
30 10 10
40 120 150 10
30 150 1
15 500 10
2N2243A | TO-39 | 120 80 7 10 60 | 15 0.1 10 0.25 13 150 | 15 | 50 50 12
30 10 10
40 120 150 10
30 150 . -1
: 15 500 10
2N2270 | TO-39 | 60 a5 7 50 - 60 | 30 T 10 0.9 12 150 | 15 | 100 50 12.
50 200 150 10
2N3019 | TO-39 | 140 80 7 10 90 | 50 0.1 10 0.2 11 150 | 12 | 100 50 12
: 90 10 10°
100 300 150 10
50 500 10
15 1A 10
2N3020 | TO-39 | 140 80 7 10 90 | 30 100 - 0. 10 0.2 11 150 | 12 |80 50 12
40 120 10 10
40 120 150 10 05 500
30 100 500 10
15 1A 10
2N3053 | TO-39 | 60 a0 5 250 30 | 25 150 2.5 14 17 150 | 15 | 100 50 12
_ 50 250 150 10
2N3107 | TO-39 | 100 60 7 10 60 | 35 0.1 10 0.25 11 150 | 20 |70 50 | 1000 7 | 5/6 12
100 300 150 10 (See page
40 500 10 1.0 20 1A 1-27)
2N3108 | TO-39 | 100 60 7 10 60 | 20 0.1 10 0.25 11 150 | 20 |60 s0 |600 | 7 | s/ 12
: ’ - | 40 120 150 10 . (See page
25 500 10 1.0 20 1A 1-27)




MEDIUM POWER (Continued)
v * l * N
Type Case Veso V((:;EE':) VeBo l(éEBso Ve hre Ic VcE VCE(SAT) VBE(SAT) ic Cob fr Ic toff | NF Test Process
No Style v (v) V) (nA) @ (v) Min  Max @ (mA) & (V) v & v @ (mA) (pF) MHz) @ (mA) (ns) | (dB) Conditions No.
. Min N Min Max Min  Max Max | Min  Max Max | Max
Min Max
2N3109 TO-39 80 40 7 10* 60 35 0.1 10 0.25 11 150 25 70 50 1000| 7 5/6 12
100 300 150 10 ’ (See page
40 500 10 1.0 2.0 1A 1-27)
2N3110 TO-39 80 - 40 7 10* 60 20 0.1 10 0.25 1.1 150 25 60 50 600 | 7 5/6 12
40 120 150 10 (See page
25 500 10 1.0 2.0 1A 1-27)
2N3568 TO-92 Same as PN3568, see below for explanation 12
(92)
2N3665 TO-39 120 80 10 50 60 30 10 10 0.5 1.2 150 12 60 50 12
40 120 150 10
. 25 500 10 1.2 18 500
2N3666 | TO-39 | 120 80 10 50 60 70 10 10 05 12 150 | 12 | 60 50 12
100 300 150 10 .
50 . 500 10 1.2 18 500
2N3700 TO-18 140 80 7 10 90 50 1 10 0.2 1.1 150 12 100 200 5 12
90 10 10 .
100 300 150 10 05 500
50 500 10
15 1A 10
2N3945 TO-39 70 50 8 40 60 25 10 10 05 1.2 150 12 60 50 12
) 40 250 150 10
20 500 10 18 18 500
2N4924 | TO-39 | 100 100 5 100 50 25 1 10 0.25 10 10 [ 10 500 20 12
’ 35 10 10
40 120 150 10 0.4 50
2N4945 TO-92 80 60 5 50 40 40 120 . 150 1 0.25 150 60 900 50 12
(92) 40 30
40314 TO-39 40 - 250 15 70 350 50 4 14 150 12
MPSAQ5 TO-92 60 4 100 60 50 10 1 0.25 100 100 100 12
(92) 50 100 1
MPSA06 TO-92 80 4 100 80 50 10 1 0.25 100 100 100 12
(92) 50 100 1
PN3568 TO-92 80 60 5 50 40 40 30 1 0.25 150 20 60 600 50 12
(92) 40 120 150 1
TN1711 | TO-237| 75 7 10 60 20 0.01 10 15 150 | 25 12
(91) 35 0.1 10 150
75 10 10 13
100 150 10
40 300 500 10
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NPN Transistors

MEDIUM POWER (Continued)

Vcer* Ices”
Type case | VCBO v%i o VEBO | 1loo  Vep heE Ic Vee VCE(SAT) VBE(SAT) Ic Cob fr ic | toff NF Test Process
No Style (V) (v) i (nA) (v) Min  Max (mA) & (V) v) & v (mA) (bFY ) (MHz) (mA) ns) | (dB) Conditions | “No
: Min . Min : Max Min  Max Max | Min Max Max | Max :
Min Max :
TN2017 TO-237 | 60 60 8 10 kA 30 35 10 10 12
(91) 50 200 200 10
20 1A 10 . )
TN2102 | TO-237| 120 .65 7 10 60 10 0.01 10 0.5 1.1 150 15 | 60 50 12
(91) 20 0.1 10
35 10 10
40 120 150 10
25 500 10
. 10 1A 10
TN2270 TO-237 | 60 45 7 50 60 30 1 10 0.9 1.2 150 15 100 50 12
(91) 50 200 150 10 - :
TN3019 TO-237 140 80 7 10 90 50 1 10 0.2 11 150 12 100 50 12
(91) ' 90 10 10
100 300 150 10 05. , 500
50 500 10
15 1A 10
TN3020 TO-237 | 140 80 7 10 90 30 100 1 10 0.2 1.1 150 12 | 80 50 12
(91) 40 120 10 . 10
. 40 120 150 10 05 500
30 100 500 10
15 1A 10
TN3053 TO-237 | 60 40 5 250 30 25 150 25 14 1.7 150 15 100 50 12
(91) 50 250 150 10
2N3566 TO-92 40 30 5 50 20 150 600 10 10 1.0 100 25 4 100 30 13
(92) 80 2 10
2N3567 TO-92 80 40 5 50 40 40 120 150 1 0.25 150 20 | 60 600 50 13
(92) 40 30 1 )
2N3569 TO-92 80 40 5 50 40 100 300 150 1 0.25 150 20 | 60 600 50 13
(92) . ) ) 100 30 1
PN3566 TO-92 Same as 2N3566, see above for explanation 13
(92)
PN3567 TO-92 Same as 2N3567, see above for explanation 13
(92)
PN3569 TO-92 Same as 2N3569, see above for explanation 13
(92)
2N4237 TO-39 40 100 pA 50 15 1A 1 0.6 1.5 1A 100 1 100 14
30 500 4
30 - 150 250 1 0.3 . 500




MEDIUM POWER (Continued)

VCER* Ices®
Type case | VCBO VCEO VeBo IcBo - VCB hEE Ic vee | VCEISAT) VBE(SAT) Ic P fT ic | toff NF Test Process
No. svie | YL W | V| wa © W | Min mMax Cmar & W) v &V (ma) | PPV (MHZ) @ 5, (ns) | (dB) | o itions | No.
Min N Min Max Min  Max Max | Min  Max Max | Max
Min Max
MPS6560 | TO92 | 25 25 5 - 100 20 35 10 1 05 12* 500 | 30 | 60 10 14
(92) 50 100 1
) . 50 200 500 1
MPS6561 | TO-92 20 20 5 100 20 35 10 1 0.5 12« 350 | 30 | 60 10 14
(92) 50 100 1
50 200 500 1 )
NCBV14 | TO-202| 60 40 4 100 30 75 50 1 0.4 500 | 10 | 125 50 14
(55)
NSE871 | TO-202| 300 100 200 | 50 25 20 60 10 17
(51)
MPQ3725 | TO-39 40 6 500 40 35 200 100 1 0.45 08 1.0 500 | 10 | 250 50 25
25 500 2
TN3252 | TO-237| 60 30 500 40 30 150 1 03 1.0 150 | 12 | 200 50 25
(91) 30 90 500 1 05 07 13 500
25 1A 5
TN3253 | TO-237| 75 40 5 500 60 25 150 1 035 1.0 150 | 12 25
(91) 25 75 375 1
20 750 5
TN3444 | TO-237| 80 50 5 500 60 20 150 1 0.35 1.0 150 | 12 | 150 50 | 25
(91) 20 60 500 1
15 1A 5 0.6 13 500
TN3724 | TO-237| 50 30 6 1.7pA 40 30 10 - 1 0.25 0.76 10 12 60 6 25
91) 60 150 150 1 (See page
40 300 1 1-27)
35 500 1
25 800 2
30 1A 5
TN3725 | TO-237 | 80 50 6 1.7pA 60 30 10 1 0.25 076 10 10 60 6 25
’ (91) 60 150 150 1 (See page
40 300 1 1-27)
35 500 1
20 800 2
25 1A 5 .
2N2657 | TO-39 | 80 50 8 100 60 15 5A 6 05 15 1A 150 | 20 200 | 15 2 (See 34
40 120 1A 2 3.0 25 5A page 1-27
2n2658 | TO-39 | 100 80 8 100 60 15 5A 6 05 15 1A 20 200 | 15 2 (See 34
40 120 1A 2 3.0 25 5A page 1-27
2N2890 | TO-39 100 80 5 50pA 60 25 2A 5 05 1.2 1A 70 | 30 200 | 15 3 34
30 90 1A 2 (See page
20 - 100 2 1-27)
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o, ' NPN Transistors

[433

MEDIUM POWER (Continued)
: Vcer* Ices* :
f F
Type case | VCBO | veeo | VEBO | icgo - Ves heg Ic veg | VCEGAT) VBE(SAT) . | Cob T 1o | Tofff N Test | Process
v) V) e " @ & (\%] & V) e (pF) (MHz) @ (ns) | (dB) .
No. Style ’ (v) . (nA) v) Min Max (mA) (v) . (mA) . (mA) Conditions | No.
Min N Min Max Min Max Max | Min  Max Max | Max
Min Max
2N2891 TO-39 100 80 5 50 uA 60 50 300 50 10 0.5 1.2 1A 70 30 200 |15 3 34
36 100 . (See page
50 150 1A 2 0.75 13 2A 1-27)
40 2A 5
2N5148 TO-39 80 1A 60 20 50 5 0.46 1.2 100 70 60 200 . 34
30 90 1A 5 .
15 2A 5 0.85 15 200
, 5 3A 5
2N5150 TO-39 80 1A 60 60 50 5 0.46 1.2 100 70 60 200 ' 34
70 200 1A 5 :
30 2A 5 5.0 3A
15 3A 5 ’ -
2N5336 TO-39 . 80 10pA- 80 30 600 2 0.7 1.2 2A 30 500 | 2200 7 34
30 120 2A 2 (See page
20 . 5A 2 1.2 18 5A 1-27)
2N5338 TO-39 100 . 10 A 100 30 600 2 0.7 1.2 2A 30 500 | 2200 7 34
30 120 2A 2 (See page
20 5A 2 1.2 18 5A 1-27)
2N3440 TO-39 250 20 pA* - 300 40 160 20 10 . 36
2N6591 TO-202 150 150 5 200 100 40 250 10 10 08 ) 200 36
(55) 40 200 100 10
2N6592 TO-202 200 200 5 200 150 | 30 250 10 10 0.8 200 . 36
(55) : 40 200 100 10 i
2N6593 TO-202 |: 250 250 5 200 200 30 250 10 10 0.8 200 36
(55) . 30 200 100 10 ’ ‘
2N6720 TO-237 175 150 6 1uA 150 25 50 10 0.5 100 30 300 50 36
. (91) 30 100 10
15 250 10
10 50 500 10
2N6721 TO-237 225 200 6 1uA 200 25 50 10 0.5 100 30 300 50 36
(91) ’ 30 100 10 g
15 250 10
10 50 500 10
2N6722 TO-237 275 250 6 1rA 250 25 50 10 0.5 100 30 300 50 36
(91) . 30 100 10
15 250 10
. . 10 50 500 10
2N6723 TO-237 325 300 6 1A 300 25 50 10 05 . 100 30 300 50 36
(91) 30° 100 10 )
15 250 10
10 50 500 10




€e-t

MEDIUM POWER (Continued)
- VCeR* Ices* f t NF
Type case | VCBO [ yopo | VEBO Iceo -~ Ve hEE Ic vee | VCEGAT) VBE(SAT) ic | Cob T I off Test Process
N syle | Vol v | M| pal © ) | Min Max ©ma) & () vV oE )@ hy | PRI MH2) @y | s | @B G nditions | No
o Y Min / Min n in Max — {m Max = Min  Max Max | Min  Max Max | Max -
Min Max
92PU36 | TO-237 | 175 150 6 1uA 150 | 25 50 10 05 100 36
(91) 30 300 100 10
15 250 10
10 500 10
92PU36A | TO-237 | 225 200 6 1A 200 | 25 50 10 05 100 36
(91) 30 300 100 10
15 250 10
10 . 500 10
92PU36B | TO-237 | 275 250 6 1 uA 250 | 25 50 10 05 100 36
(91) 30 300 100 10
15 250 10
) 10 500 10
92PU36C | TO-237 | 325 300 6 1uA 300 | 25 50 10 05 100 36
(91) 30 300 100 10
15 250 - 10
10 500 10
D40P1 T0-202 120 ] 10pA 2000 | 20 2 10 1.0 100 | 15 | 10 80 36
(55) 40 80 10
D40P3 T0-202 180 10pA 250 | 20 2 10 1.0 .15 100 [ 15 | 10 80 36
- (55) 40 80 10
D40P5 TO-202 225 10pA 300 | 20 2 10 1.0 15 100 | 15 | 10 80 36_
(55) 40 80 10
NSD36 TO-202 [ 175 150 6 1A 150 | 25 50 10 05 15 | 10 50 36
(55) 30 300 100 10
15 ’ 250 10
10 500 10
NSD36A | T0O-202 | 225 200 6 1A 200 | 25. 50 10 05 : 15 | 10 50 36
(55) 30 300 100 10
15 250 10
10 500 10
" NSD36B | TO-202 [ 275 250 6 1A 250 | 25 50 10 05 15 | 10 50 36
(55) 30 300 100 . 10
: 15 250 10
10 500 10
NSD36C | TO-202 | 325 300 6 1uA 300 | 25 50 10 05 15 | 10 50 36
(55) 30 300 100 10
15 250 10
10 500 10
NSD3439 | TO-202 350 20pA 300 | 30 2 10 05 13 50 20 | 15 10 36
(55) 40 160 20 10
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NPN Transistors

MEDIUM POWER (Continued)

VCer® Ices® f
Type case | VCBO | veeo | VEBO | igpo - Ves hEE Ic vee | VCEISAT)  VBE(SAT) ic | CGob T ic | toff | NF Test Process
No syie | V! W | VM wa @ | Min Max Cmar & ) v o& W (may | PPV (MHz) @ Ly | (ns) ) (dB) ) o itions | No
: Y Min ’ Min Max Min  Max Max | Min  Max ! | Max | Max :
Min Max .
NSD3440 | TO-202 250 500uA 200 | 30 2 10 05 13 - 50 20 | 15 10 36"
(55) \ 40 160 20 10
TN3440 | TO-237 250 20uA 250 | 30 2 10 05 13 50 15 10 36
(91) 40 160 20 10
2N6714 | TO-237 | 40 30 5 100 40 55 10 1 05 100 50 500 50 37
(91) 60 100
50 250 1A 1
92PUO1 | TO-237 30 5 100 40 55 10 1 05 1A | 30 [ 100 50 37
(90) 60 100 1
50 1A 1
92PUO1A | TO-237 40 5 100 50 55 10 1 05 1A | 30 [ 100 50 37"
(90) 60 100 1
50 1A 1
D42C1 | TO-202 30 1 pA 30 25 200 1 05 13 1A | 30 37
(56) 10 1A 1
D42C2° | TO-202 30 1uA 30 40 120 © 200 1 05 13 1A | 30 37
(56) 20 1A 1
D42C3 | TO-202 30 1pA 30 40 200 1 05 13 1A | 30 37
(56) 20 2A 1
D42C4 | TO-202 45 1 uA 45 25 200 1 05 13 1A | 30 37
(56) 10 1A 1 ;
D42C5 | TO-202 45 1pA 45 40 120 200 1 05 13 1A | 30 37
(56) 20 1A 1
D42C6 | TO-202 45 1pA 45 40 200 1 05 13 1A | 30 37
(56) . 20 2A 1
NSD102 | T0-202 | 60 45 5 100 60 40 10 5 0.2 09 100 | 30 | 60 50 37
(55) 50 150 100 5
: 40 500 5 0.4 12 500
25 1A 5
NSD103 | TO-202 | 60 45 5 100 60 50 10 5 0.2 09 100 | 30 | 60 50 37
: (55) 120 360 100 5 _
50 500 5 0.4 1.2 500
30 1A 5 :
NSDUO1 | TO-202 | 40 30 5 100 30 55 10 1 0.5 12 1A | 30 |50 50. 37
(55) 60 100 1
50 1A 1
NSDUO1A| TO-202 | 50 40 5 100 40 55 10 1 05 1.2 1A | 30 |50 50 37
(55) 60 100 1
50 1A 1




Ge-L

MEDIUM POWER (Continued)

. VceR* IcES*
Type Case | VCBO V%Eg VEBO 'CEBSO Ve hE Ic Vee VCE(SAT) VBE(SAT) Ic Cob fr ic | toff NF Test Process
No style |V ) M nar © | Min mMax € mar & (v (v v ma) | PRI (MH2) @ o) | (ns) BV o ions | No
: Min " Min Max Max Max | Min  Max Max | Max -
Min Max
NSDUO02 | TO-202 | 60 40 5 100 40 60 10 10 0.4 13 150 | 20 | 50 20 37
(55) 50 300 150 10
30 500 10
NSE180 | TO-202 40 100 60 50 250 100 1 0.3 500 50 100 37
(55) 30 500 1
12 1A 15 0.9 15 15A
2N5449 | TO-92 | 50 30 5 100 20 100 300 50 2 0.6 100 5 50 38
(97)
2N6551 | TO-202 | 60 60 5 100 40 60 10 1 05 500 38
(55) 80 250 50 1
60 250 1
25 500 1 1.0 1A
2N6552 | TO-202 [ 80 80 5 100 60 60 10 1 1.0 1A 75 250 100 38
(55) 80 250 50 1
60 250 1
25 500 1
2N6705 | TO-237 | 60 45 5 100 60 40 50 2 .05 500 50 400 200 38
(90) 40 250 250 2
25 500 2 1.0 1A
2N6706 | TO-237 | 80 60 5 100 80 40 50 2 05 500 50 400 200 38
(90) 40 250 250 2 :
25 500 2 1.0 1A
2N6707 | TO-237 | 100 80 5 100 100 | 40 50 2 05 500 50 400 200 38
(90) 40 250 250 2
) 25 500 2 1.0 1A
2N6715 | TO-237 | 50 40. 5 100 50 55 10 1 05 1A 50 400 50 38
(91) 60 100 1
50 250 1A 1
2N6716 | TO-237 | 60 60 5 100 40 80 50 1 0.35 250 50 500 50 38
(91) 50 250 250 1
20 500 1
92PE37A | TO-237 45 100 60 25 50 2 0.5 500 | 30 | 50 200 38
(90) 40 250 2
) 40 500 2 1.0 1A
92PE37B | TO-237 60 100 80 25 50 2 05 500 | 30 | 50 200 38
(90) 40 250 - 2
40 500 2 1.0 1A
92PE37C | TO-237 80 100 100 | 25 ‘50 2 05 500 | 30 | 50 200 38
(90) 40 250 2
40 500 2 1.0 1A
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NPN Transistors

MEDIUM POWER (Continued)

*

Vcer* Ices
Type case | VCBO | vigo VeEBO lcgo - Vg hEE I Ve VCE(SAT) VBE(SAT) Ic Cob fr i | toff | NF Test Process
No Style V) v) ) (nA) @ (V) Min  Max e (mA) & (v) v - -& i (mA) {pF) (MHz) @ (mA) (ns) | (dB) Conditions No.
) Min . Min Max Min  Max Max [ Min  Max Max | Max .
Min Max
BD137-6 TO-126 60 60 5 100 30 40 100 150 2 0.5 500 50 50 38
25 500 2
BD137-10 | TO-126 60 60 5 100 30 63 160 150 2 05 500 50 50 38
: 25 500 2 .
BD345 TO-126 60 60 5 500 60 60 50 1 0.4 200 15 50 50 38
40 250 200 1
D40D1 TO-202 30 100* 45 50 150 100 05 15 500 38
(55) 10 . 1A
D40D2 TO-202 30 100* 45 120 360 100 0.5 15 500 38
(55) 20 . 1A
D40D3 TO-202 30 100* 45 290 100 15 500 38
(55) . 10 1A
D40D4 TO-202 46 100* 60 50 150 100 0.5 15 500 38
(55) . 10 1A
D40D5 TO-202 45 100* 60 120 360 100 05 15 500 38
(55) 10 1A
D40D6 TO-202 45 100* 60 50 150 100 1.0 15 500 38
(55) ’ 10 1A
D40D7 TO-202 60 100* 60 50 150 100 1.0 15 500 38
(55) 10 1A
D40D8 TO-202 60 100* 75 120 360 100 2 1.0 15 500 38
. (55) 10 1A 2
D40D10 | TO-202 75 100* 90 50 150 100 2 1.0 15 500 38
(55) 10 1A 2
D40D11 TO-202 75 100* 90 120 = 360 100 2 1.0 1.5 500 38
(55) 10 1A 2
D40D13 | TO-202 75 100* 90 50 150 100 2 1.0 15 500 38
(55)
D40D14 | TO-202 75 100* 90 120 360 100 2 1.0 1.5 500 38
(55)
D40E1 TO-202 30 100* 40 50 100 2 1.0 1.3 1A 38
(55) 10 1A 2
D40ES TO-202 60 100* 70 50 100 2 1.0 13 1A 38
(565) 10 1A 2 .
D40E7 TO-202 80 100* 90 50 100 2 1.0, 1.3 1A 38
~ | (85) 10 1A 2
MJE721 TO-126 60 . 40 150 1 1.0 1.3 1.5A 38
' (58) 20 500 1 0.15 150
8 1A 1 04 500




18-

MEDIUM POWER (Continued)
Vcer* Ices* P NE
Type Case | YCBO VeEo VEBO icso - Ve heE Ic VeE VCE(SAT) VBE(SAT) Ic Cob T e | toff Test Progess
No sole | W it (v) ) @ W Min Max Cima) & (%) VI & (v) e E R (MH2) @ (E ) ns) f(dB)f ool e
: 4 Min ‘ Min o Maxodm Max  Min Max Max | Min  Max Max | Max :
Min Max -
NSD6178 | TO-202 75 500 pA 80 30 50 2 05 1.2 500 38
(55) 40 250 500 2
10 1A 2
NSD6179 | T0-202 50 500 uA 60 30 500 2 05 1.2 500 38
(55) 40 250 . 500 2
10 1A 2
NSDU0S | TO-202 | 60 60 4 100 60 80 50 1 0.35 250 | 30 [ 50 200 38
(55) 50 250 1
20 500 1
NSE181 | TO-202 60 100 80 50 250 10 1 0.3 500 50 100 38
(56) 30 500 1
12 1A 15 0.9 15  15A
2N6553 | TO-202 | 100 100 5 100 80 60 10 1 1.0 1A 75 250 100 39
(55) 80 250 50 1
60 250 1
25 500 1
2N6717 | TO-237 | 80 80 5 100 60 80 50 1 0.35 250 50 500 200 39
(91) 50 250 250 1
. ) 20 500 1 )
2N6718 | TO-237 | 100 100 5 100 - 80 80 50 1 0.35 350 50 500 200 39
(91) 50 250 250 1
20 500 1
2N6731 | TO-237 | 100 80 5 100 80 100 10 2 0.35 350 50 500 200 ' 39
(91) 100 300 350 2
92PUOS | TO-237 100 100 80 80 50 1 035 250 | 30 | 50 200 39
(90) 50 250 1
20 500 1
92PUO6 | TO-237 100 100 80 20 500 500 1 0.35 250 | 30 | 50 200 v . 39
(90) 50 250 250 1
80 50 50 1
92PU07 | TO-237 100 100 80 80 50 1 0.35 250 | 30 | 50 200 39
(91) 50 250 1
20 500 1
92PU1T00 | TO-237 | 100 80 100 80 20 10 5 0.35 350 | 20 | 50 100 39
(91 50 150 100 5
10 1A 5
MJE722 | TO-126 80 40 150 1 1.0 13 15A 39
{58) 20 500 1 0.15 150
8 1A 1 0.4 500
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NPN Transistors

- MEDIUM POWER (Continued)

VCER*

*

Ices

. f:
Type case | VCBO Veeo VEBO icgo - VeB. heE Ic Ve VCE(SAT) VBE(SAT) Ic Cob T ic | toff NF Test Process
No styte | V) h WV ma) © v | Min Max € mar & (w) i & V) (ma) | PFV| (MH2) @ N, | ns) | (dB) ) o iions | N
. Y Min ) Min Max Min  Max Max [ Min  Max Max | Max o-
Min Max .
. NSD104 | TO-202| 100 80 7 100 100 | 20 10 5 0.2 0.9 100 | 30 | 60 50 39
(55) 50 150 100 5
10 1A 5 05 1.2 500
NSD105 | TO-202 | 100 80 7 100 100- | 10 10 5 0.2 09 100 | 30 | 60 50 39
(55) 120 360 100 5
- 10 1A 5 05 1.2 500
NSD106 | TO-202 | 140 100 7 100 140 | 20 10 5 0.2 0.9 100 | 30 | 60 50 39
(55) 50 150 100 5 :
25 500 5 05 12 500 | 50 ,
NSDUO6 | TO-202| 80 80 4 100 80 80 50 1 0.35 250 | 30 | 50 200 - 39
{55) 50 250 1
20 500 1 )
NSDUO7 | TO-202( 100 100 4 100 100 | 80 50 1 0.35 250 | 30 | 50 200 39
(55) 50 250 1
20 500 1 )
2N3742 | TO-39 300 300 7 200 200 | 10 3 10 0.75 1.0 10 6 60 10 48
15 10 10
- 200 200 30 10 1.0 12 30
) 20 50 20
2N4926 | TO-39 200 200 7. 100 100 | 10 3 10 6 30 300 . 20 48
: 15 10 10
20 200 30 10
20 50 20
2N4927 | TO-39 250 250 7 100 150 | 10 3 10 6 30 300 20 48
15 10 10
20 . 200 30 10
30 50 20
2N6711 | TO-237 [ 160 160 7 50 100 | 15 1 10 40 200 10 48
(90) 15 10 10
30° 200 30 10
2N6712 | TO-237| 250 250 7 50 200 | 15 1 10 40 - 200 10 48
(90) 15 10 10
30 200 30 10
2N6713 | TO-237 | 300 300 7 50 250 | 15 1 10 40 200 10 48
(90) ‘ 15 10 10
30 200 30 10
2N6719 | TO-237 | 300 300 7 100 200 | 25 1 10 30 300 15 48
(91) 40 10 10
40 200 30 10
2N6733 | TO-237 | 200 200 6 100 160 | 25 1 10 2.0 20 50 200 10 a8
(91) 40 200 10 10
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MEDIUM POWER (Continued)

VceR* Ices*

Type Case | VCBO V((::io VeEBO ,‘E:B% Ve heE Ic vee | VCEISAT) VBE(SAT) Ic Cob fr ic | loff NF Test Process
No. styte | V! ) M ma) © W) | Min Max € ma) & W) v & (v ma) | PRI (MHz) (ma) | ()} 9BV o itions | No.
Min R Min Max Min  Max Max | Min  Max Max | Max

Min Max

2N6734 | TO-237 | 250 250 6 100 200 | 25 1 10 2.0 50 200 10 48
(91) 40 200 10 10

2N6735 | TO-237 | 300 300 6 100 260 [ 25 1 10 50 200 10 48
(91) 40 200 10 10

40321 TO-39 300 100 150 | 25 200 20 10 6 30 300 20 48

92PE487 | TO-237 | 160 160 7 50 100 [ 15 1 10 1.0 30 3 48
(90) 15 10 10
30 30 10

92PE488 | TO-237 | 250 250 7 50 100 | 15 10 10 1.0 30 3 48
(90) 15 10 10
30 30 10

92PE489 | TO-237 | 300 300 7 50 200 | 15 1 10 1.0 30 3 48
(90) 15 10 10
30 30 10

92PU10 | TO-237 300 100 200 | 25 1 10 0.75 30 35 48
(91) 40 10 10
40 30 10

92PU391 | TO-237 | 200 200 6 100 160 | 25 1 10 2.0 2.0 20 25 | 50 10 48
(91) 40 10 10

92PU392 | TO-237 | 250 250 6 100 200 | 25 1 10 2.0 2.0 20 25 | 50 10 48
(91) 40 10 10

92PU393 | TO-237 | 300 300 6 100 260 [ 25 1 10 2.0 2.0 20 25 | 50 10 48
91) 40 10 10

D40N1 T0-202 250 10pA 250 | 20 4 10 50 20 48
(55) 30 90 20 10
20 40 10

D4ON2 | TO-202 250 10puA 250 | 30 4 10 50 20 48
(55) 60 180 20 10
30 40 10

DA40N3 TO-202 300 10uA 300 | 20 4 10 50 20 48
(55) 30 90 20 10
20 40 10

D40N4 T0-202 300 10pA 300 | 30 4 10 50 20 48
(55) 60 180 20 10
30 40 10

MPSA42 | TO-92 300 300 6 100 200 [ 25 1 10 0.5 09 20 |3 50 10 48
(92) 40 10 10
40 30 10
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NPN Transistors

Ul

MEDIUM POWER (Continued)
\" * [} * 3
Type case | VCBO | oin | VEBO | Coe s | nee lc . vee | VCESAT) VeE(saT) . | Cop | fr e | o[ NFL rese [ process
No. Style (»V) V) V) (nA) @ v) Min  Max e (mA) & v) v & v (mA) (pF) (MHz) @ (mA) ns) | (dB) Conditions No.
. Min ) Min Max Min  Max Max | Min  Max Max | Max
Min Max
MPSA43 | TO-92 200 200 - 6 100 160 25 - 1 10 04 0.9 20 4 50 10 48
(92) 40 10 10
50 200 30 10
NSD131 TO-202 250 250 7 100 150 15 . 1 10 1.0 0.85 20 | 3 48
(55) 15 10 10
30 90 30 10
NSD132 TO-202 250 250 7 100 150 15 1 10 1.0 0.85 20 3 48
(55) 30 10 10
60 180 30 10
NSD133 TO-202 300 300 7 100 150 15 1 10 10 0.85 20 3 48
(55) 15 10 10
30 90 30 10
N 3D134 TO-202 300 300 7 100 150 15 1 10 1.0 0.85 20 3 48
(55) 30 10 10
60 180 30 10
NSD135 TO-202 375 375 7 100 150 15 1 10 1.0 0.85 20 3 48
(65) - 30 10 10
30 30 10
NSD457 TO-202 160 160 5 50 100 25 30 10 1.0 30 48
(55)
NSD458 TO-202 250 250 5 50 200 25 30 10 1.0 30 48
(55)
NSD459 | TO-202 300 300 5 50 250 25 30 10 1.0 30 . 48
(55) -
NSDU10 | TO-202 300 300 8 200 200 25 1 15 15 08 20 3 60 48
(55) 40 10 15
40 30 10
NSE457 TO-202 160 160 5 50 100 25 30 10 1.0 30 48
(56)
NSE458 TO-202 250 250 5 50 200 25 30 . 10 10 30 48
(56)
NSE459 TO-202 300 300 5 50 250 25 30 10 - 1.0 30 48
) (56)
PN7055 TO-92 220 220 7 100 150 20 1 20 1.0 0.85 20 35)] 50 15 ’ 48
(92) 40 10 20
. 40 30 20
SE7055 | TO-39 | 220 220 7 100 150 | 20 1 20 1.0 0.85 20 35| 50 15 48
40 10 20 '
40 30 20




Lyl

MEDIUM POWER (Continued)
Vcer* Ices”

Type case | VCBO VCEO _Vsso IcBo - Ve hEE Ic Ve VCE(SAT) VBE(SAT) Ic Cob fr ic | ff NF Test Process
No. | style | ¥ ) W ga) @ v | Min Max @ mar & () V)& V)@ oy [ PR (MHZ) @ | st | dB) | ditions | No.
: Min . Min Max Min = Max Max | Min  Max Max | Max .

Min Max .
SE7056 | TO-39 300 300 7 100 200 | 20 1 20 1.0 0.85 20 35( 50 15 48
40 10 20
40 30 20
SV7056 | T0-202| 300 300 7 100 200 | 20 1 20 1.0 0.85 20 50 15 48
(55) 40 10 20
40 30 20
TN3742 | T0O-237 | 300 300 7 200 200 | 10 3 10 0.75 1.0 10 6 30 10 48
(91) 15 10 10
: 20 200 30 10 1.0 1.2 30
20 50 20
- POWER
Icex”
Type Case vceo | Vceo | Veso | Icest Vea hEE Ic Vee VCE(SAT)  VBE(SAT) Ic Cob fr ic | Process
No. Style i ) V) lceo @ ) Min Max € (a) & qv) v e V) € (a| P MH) @ | N
Min Min Min (uA) Max Min  Max Max Min Max
Max
2N5655 | TO-126 250 10 275 25 005 10 1.0 0.1 36
30 250 0.1 10 25 0.25
15 025 10 10.0 05
5 05 10
' 2N5656 TO-126 300 10 350 25 005 10 1.0 01 | 25 10 0.05 36
30 250 0.1 10 25 0.25
.| 15 025 10 10.0 05
5 0.5 10
2N5657 TO-126 350 10 375 25 005 10 1.0 01 | 25 10 0.05 36
30 250 0.1 10 25 0.25]
15 025 10 10.0 0.5
5 0.5 10
MJE340 | TO-126 300 100 300 30 240 005 10 36
MJE341 TO-126 150 300 175 20 001 10 1.0 0.05| 15 15 0.05 36
25 200 005 10
20 0.15 10 2.3 0.15
MJE344 | TO-126 200 100 200 30 300 005 10 1.0 0.05| 15 15 0.05 36
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NPN Transistors

POWER (Continued)
'csx;
1 Vv, Y
Type case | VcBO | Vceo | VeBo | 'ces Ves hee ilc . Vce | VCE(SAT) BE(SAT) ic | Cob fr ic | Process
N Styl (v) v) (V) IcBO fivis Min Max @ () & W) (V) & (v) ) (pF) (MHz) e No
o- tyle Min Min Min (uA) Max Min  Max Max Min Max :
+ Max
MJE3439 | TO-126 360 20 360 30 0.002 10 05 1.3 0.05| 10 15 0.01 36
40 160 0.02 10
MJE3440 | TO-126 250 20 250 30 0.002 10 0.5 1.3 0.05| 10 15 0.01 36
‘ ) 40 160 0.02 10
MJE180 TO-126 40 0.1 60 50 250 0.1 1 0.3 05 | 30 50 0.05 37
30 0.5 1 0.9 15 15 |
12 1.5 1 1.7 2.0 3.0 50 0.1
MJE720 TO-126 40 100* 40 40 0.15 1 0.15 0.15 37
20 05 1 0.4 0.5
8 1 1 1.0 1.3 15
MJE181 TO-126 60 0.1 80 50 250 0.1 1 0.3 05 | 30 50 0.1 38
30 0.5 1 0.9 15 15 :
12 15 1 1.7 2.0 3.0
MJE182 TO-126 80 100 100 50 250 100 1 0.3 500 | 30 50 0.1 39
(58) 30 500 1 0.9 1.5A
12 1.5A 1 1.7 2.0 3A
2N6099 T0-220 60 2mA 50 20 80 4 4 25 10 aA
5 10 4
2N6101 TO-220 70 2mA 60 20 80 5 4 25 10 4A
5 10 4 .
2N6103 T0-220 40 2mA 40 15 60 8 4 25 16 A
} 5 i6 4
2N6486 T0-220 40 100 35 20 150 5 4 1.3 5 5 1 4A
15 4 35 15
2N6487 TO-220 60 100 55 20 150 5 4 1.3 5 5 1 aA
. 15 4 35 15
2N6488 TO-220 80 100 75 20 150 5 4 1.3 5 5 1 4A
15 4 35 15 :
MJE2801T| T0-220 60 25 100 3 2 A
MJE3055T| TO-220 60 1mA 70 20 70 4 4 1.1 4 an
5 10 4 8 10
TIP41 T0-220 40 400* 40 30 . 0.3 4 15 6 aA
15 75 3 4
TIPA1A TO-220 60 400* 60 30 03 4 15 6 4A
) ) 15 75 3 4
TIP41B TO-220 80 400* 80 30 0.3 4 15 6 4A
- 15 75 3 4
TIP41C TO-220 100 400* 100 30 0.3 4 1.5 6 aA
15 75 3 4




bl

POWER (Continued)

lcex*
t v f
Type Case Vceo | Vceo | Veso | lcee Ve hEE lc . Veg | VCESAT BE(SAT) 1c | Cob T o c | Process
No Styl (V)4 vl V) leso V) Mn  Max (A & W Ve V) ) | °F) (MHz) | N
: tyle Min Min - Min (LA) Max Min Max -] Max Min Max .
Max .

2N5190 | TO-126 40 100 40 25 100 15 2 06 15 2 1 4E
10 4 2 1.4 4

2N5191 | TO-126 60 100 60 25 100 15 2 06 15 2 1 4E

4 2 14 4

2N5192 | TO-126 80 100 80 20 80 15 2 0.6 15 2 1 4E
7 4 2 14 4 :

2N5294 | TO-220 70 500t 50 30 120 05 4 1 05 2 0.2 4E

(100Q)
2N5296 | T0-220 40 100 35 30 120 1 4 1.0 1 2 0.2 4E
2N5298 | TO-220 60 500t 50 20 80 15 1 1.0 15 2 0.2 4E
(10082)

2N5490 | TO-220 40 5 mA* 55 20 100 2 4 2.0 05 4E
5 65 4

2N5492 | TO-220 55 1mA* 70 20 100 25 4 2.0 0.2 4E
5 65 4

2N5494 | TO-220 40 1 mA* 55 20 100 3 4 2.0 05 4E
5 65 4

2N5496 | TO-220 70 1 mA* 85 20 100 35 4 2.0 7 4E
5 7 4

2N6121 T0-220 45 100 45 25 100 15 2 06 15 25 R 4E
10 4 2 14 4

2N6122 | TO-220 60 100 60 25 100 15 2 06 15 25 1 4E
10 4 2 1.4 4

2N6123 | TO-220 80 100 80 20 80 15 2 0.6 1.5 25 1 4E
7 4 2 1.4 4

2N6129 | TO-220 40 100 40 20 100 25 4 14 7 4E
7 7 4

2N6130 | TO-220 60 100 60 20 100 25 4 14 7 4E
7 7 4

2N6131 TO-220 80 100 80 20 100 25 4 2.0 7 4E
5 7 4 :

2N6288 | TO-220 30 100* 375 30 150 3 4 1.0 3 250 | 4 05 4E
5 65 4 2.0 6.5

2N6290 | TO-220 50 100* 56 30 150 3 4 1.0 25 | 250 4 05 4E
5 65 4 2.0 6.5

2N6292 | TO-220 70 100* 75 30 150 2 4 1.0 2 250 | 4 05 4E
5 65 4 2.0 6.5
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NPN Transistors

POWER (Continued)
'csx:
Type Case Vceo | Vceo | VEBo | Ices Ve heE e vee | VCE(SAT) VBE(SAT) ic | Cob fr ic | Process
No. Style (v) (v) (v) IcBO ) Min o oMax @A) & ) V) g (v | @R (MHz) LI No
. Min Min Min (uA) Max Min  Max Max Min Max :
Max
MJE5190J | TO-126 40 100 40 25 250 15 2 06 15 4E
. 10 4 2
MJES191J | TO-126 60 100 60 25 250 15 2 0.6 15 4E
10 4 2
MJE5192J | TO-126 80 100 80 50 250 15 2 0.6 15 4E
7 4 2
2N6473 T0O-220 100 100* 100 15 150 15 4 1.2 1.5 | 250 4F
2N6474 T0O-220 120 100* 120 15 150 15 4 1.2 15| 250 4F
MJE520 T0-220 30 100 30 25 1 1 aF
MJES21 T0-220 40 100 40 40 1 1 4F
TIP29 T0-220 40 200* 40 40 0.2 4 0.7 1 3 0.2 4F
15 75 1 4
TIP29A T0-220 60 200* 60 40 0.2 4 0.7 1 3 0.2 4F
15 75 1 4
TIP29B T0-220 80 200* 80 40 0.2 4 0.7 - 1 3 0.2 4F
15 75 1 4
TIP29C T0-220 40 200* 40 25 1 4 0.7 1 3 0.2 4F
10 50 3 4
TIP31 T0-220 40 200* 40 25 1 4 1.2 -3 3 05 aF
10 50 3 4
TIP31A T0-220 60 200* 60 25 1 4 1.2 3 3 05 4F
10 50 3 4 .
TIP31B T0-220 80 200* 80 25 1 4 1.2 3 3 05 4F
10 50 3 4 )
TIP31C T0-220 100 200* 100 25 1 4 1.2 3 3 0.5 4F
10 50 3 4
TIP61 T0-220 40 200* 40 40 005 4 0.7 05 3 0.05| 4F
15 100 05 4
TIP61A TO-220 60 200* 60 40 005 4 0.7 05 3 0.05| 4F
15 100 0.5 4 )
TIP61B T0-220 80 200* 80 40 005 4. 0.7 05 3 0.05| . 4F
15 100 05 4
TIP61C T0-220 100 200* 100 40 005 4 0.7 05 3 005 4F
15 100 0.5 4
2N4921 T0-220 40 100 40 40 0.05 1 0.6 1.3 1 100 | 300 0.25| 4H
: 20 100 05 1
10 1 1




Sh-l

POWER (Continued)
'éex:
Type case | VCBO [ VCEO | VEBO | !CEB Ve heg Ic Ve VCE(SAT)  VBE(SAT) ic | Cob fr ic | Process
No syle | M| W V) dceo @y Min  Max © (A) & (v) W e V)@ )| R MHz) @ | Ne
. Min Min Min (uA) Max Min  Max Max Min Max :
Max
2N4922 T0-220 60 100 60 40 005 1 0.6 13 1 100 | 300 0.25 4H
20 100 05 1
10 1 1
2N4923 TO-220 80 100 80 40 005 1 0.6 13 1 100 | 300 025 4H
20 100 05 1
10 1 1
D44C1 T0-220 30 -1 10+ 40 25 0.2 1 05 13 1 100 | 3 0.02| 4p
10 1 1
D44C2 T0-220 30 10* 40 40 120 0.2 1 05 13 1 100 | 3 0.02| 4P
20 1 1
D44C3 T0-220 30 10* 40 40 0.2 1 0.5 13 1 100 | 3 0.02[ 4P
20 2 1
D44C4 TO-220 45 10* 55 25 0.2 1 05 13 1 100 | 3 0.02| 4P
10 1 1
D44C5 T0-220 45 100 55 40 120 0.2 1 05 13 1 100 | 3 0.02| 4P
20 1 1 )
D44C6 TO-220 45 10* 55 40 0.2 1 05 13 1 100 | 3 0.02] 4p
20 2 1
D44C7 TO-220 60 100 75 25 0.2 1 05 13 1 100 | 3 0.02[ 4P
10 1 1
D44C8 T0-220 60 100 70 40 120 0.2 1 05 13 1 100 | 3 0.02| 4P’
) 20 1 1
D44C9 T0-220 60 10* 70 40 ] 0.2 1 05 13 1 100 | 3 0.02 ap
20 2 1
D44C10 TO-220 80 100 90 25 0.2 1 05 13 1 100 | 3 0.02 ap
10 1 1
D44C11 T0-220 80 10* 90 40 120 0.2 1 05 - 13 1 100 | 3 0.02 ap
20 1 1
D44C12 | TO-220 80 10* 90 40 0.2 1 0.5 13 1 100 | 3 0.02 ap
MJE200 | TO-220 25 0.1 40 70 05 1 0.3 05 | 80 65 0.1 ap
45 180 2 1 0.75 2
: 10 5 2 18 5
MJE220 | TO-220 100 0.1 60 40 200 0.2 1 0.3 05 | 80 | 50 0.1 4p
20 2 1
MJE221 T0-220 40 0.1 60 40 150 0.2 1 03 05 [ 50 | 50 0.1 ap
20 1 1 0.6 1.0
MJE222 | TO-220 40 0.1 60 25 0.2 1 0.3 05 | 50 | 50 0.1 ap
10 1 1 1.8 2
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POWER (Continued)
'csx; .
Type Case Vceo | Vceo | VeBo | Ices Ve heE lc . Veg | YCEISAT)  VBE(sAT) ic | Cob fr ic | Process
No Style (v) (v) (v) iceo @ Min vax @ M & W) V) g (V) @ 5| PP (MHz) @ No
: Min Min Min (uA) Max Min  Max Max Min Max :
)} Max .
MJE223 T0-220 60 0.1 80 40 200 0.2 1 0.3 05| 50 50 0.1 4P
‘ ) 20 2 1 0.8 1.8 2
MJE224 T0O-220 60 0.1 80 40 150 0.2 1 0.3 05| 50 50 0.1 4P
20 -1 1 0.6 1
MJE225 T0-220 60 0.1 80 25 0.2 1 03 05| 50 50 0.1 ap
10 1 1 ‘
MJE240 T0-220 80 0.1 80 40 200 0.2 1 0.3 05| 50 40 0.1 4p
15 2 1 0.8 1.8 2
MJE241 T0-126 80 0.1 80 40 120 0.2 1 0.3 05| 50 40 100 4p
0.6 1
1.8 2
20 1 1 25 4
MJE242 TO-126 | 80 0.1 80 | 25 . 0.2 1 0.3 05| 50 40 100 4P
1.8 2 '
10 1 1 25 4
MJE243 .| TO-126 100 0.1 100 40 120 0.2 1 0.3 05| 50 40 100 ap
0.8 1.8 2 :
25 4
MJE244 TO-126 100 0.1 100 25 0.2 0.3 05 | 50 40 100 4p
: 2
10 1 25" 4 .
D44H1 TO-220 30 10 30 35 2 1 1.0 1.5 8 - 4Q
20 4 1
DA44H2 T0-220 30 10 30 60 2 1 1.0 15 8 4Q
‘ 40 4 1
D44H4 T0-220 45 10 45 35 2 1 1.0 15 8 ) 4Q
20 4 1 .
D44H5 T0-220 45 10 45 60 2 1 1.0 15 8 aQ
40 4 1
D44H7 TO-220 60 10 60 35 2 1 1.0 15 8 4Q
: 20 4 1
DA44H8 T0-220 60 10 60 60 2 1 1.0 15 8 4Q
40 4 1
D44H10 | TO-220 80 10 80 35 2 1 1.0 15 8 4Q
20 4 1
DA44H11 T0-220 80 10 80 60 "2 1 1.0 15 8 4Q
40 4 1




A4

DARLINGTON
Vceo | Vceo | VEBO lces” VCE(SAT)  VBE(SAT) Cob fr
Type Case IcBO VeB hrge Ic VcE Ic Ic | Process
No. Style V) tv) A YR Y Min  Max CmA)® () Vi V) e gy R MHZL @ Ay ] N,
Min Min Min Max Max Min  Max Max Min Max
2N5305 T0-92 o4 25 2000 20,000 2 5 1.4 200 | 10 60 2 05
(94)
2N5306 TO-92 0.1 25 7000 70,000 2 5 1.4 200 | 10 60 2 05
(94)
2N5307 TO-92 . 0.1 40 2000 20,000 2 5 1.4 200 | 10 60 2 05
(94) .
2N5308 T0O-92 0.1 40 7000 70,000 2 5 14 200 | 10 60 2 05
(94)
2N6426 TO-92 40 40 12 0.05 30 20,000 200,000 10 5 1.2 50 7 150 10 05
(92) 30,000 300,000 100 5
20,000 300,000 500 5 15 2 500
2N6427 T0-92 40 40 12 0.05 30 10,000 100,000 10 5 1.2 50 | 7 130 10 05
(92) 20,000 200,000 100 5
14,000 140,000 500 5 15 2 500
2N6548 T0-202 50 40 12 0.1 30 25,000 150,000 200 5 7 1 200 05
(55) 15,000 500 5
. 5000 1A 5
2N6549 T0-202 50 40 12 0.1 30 15,000 150,000 200 5 7 1 200 05
(55) ) 10,000 500 5
3000 1A 5
2N6724 TO-126 50 12 25,000 200 5 1.0 200 1 10 200 05
15,000 500 5
4000 40,000 1A 5
2N6725 T0O-126 60 12 0.1 40 25,000 200 5 1.0 200 1 10 200 05
15,000 500 5
4000 40,000 1A 5
92PU45 T0-237 50 12 0.1 30 4000 1A 5 15 2.0 1A 100 200 05
(91) 15,000 500 5
: 25,000 200 5 1.0 200
92PU4BA | TO-237 60 12 0.1 40 4000 1A 5 15 2.0 1A 100 200 05
(91) 15,000 500 5
25,000 200 5 1.0 200
D40C1 T0-202 } 30 0.5* 30 10,000 60,000 200 5 15 2.0 500 | 10 05
(55)
D40C2 T0-202 30 0.5* 30 40,000 200 5 15 2.0 500 | 10 05
(55)
D40C3 TO-202 | 30 0.5* 30 90,000 200 5 15 2.0 500 | 10 05
(55)
D40C4 T0-202 40 0.5* 40 10,000 60,000 200 5 15 2.0 500 | 10 05
(55)

siojsisuel]l NdN




8-l

NPN Transistors

DARLINGTON (Continued)
Vceo | Vceo | VeBo ces* VCE(SAT)  VBE(SAT) Cob fT
Type Case IcBO Ve heg Ic VCE Ic o Ic | Process
No syle | V| WV b V) Min  Max Cmal® (V) v & W ma) [ BF) | (MH2) @ oy [ N
. Min Min Min Max Max Min Max Max Min Max
D40C5 TO-202 40 0.5* 40 40,000 200 ‘5 15 2.0 500 10 05
(55)
D40C7 TO-202 50 0.5* 50 10,000 60,000 200 5 15 20 500 10 05
(55) .
D40C8 TO-202 50 0.5* 5 40,000 200 5 15 20 500 10 05
(55)
D40K1 TO-202 30 10,000 200 5 10 05
(55) 1000 1.5A 5
1000 1A 5
D40K2 TO-202 - 50 10,000 200 5 05
(55) 1000 1.5A 5
1000 1A 5
D40K3 TO-202 30 10,000 200 5 05
(55) 1000 15A 5
1000 1A 5
D40K4 TO-202 50 10,000 200 5 05
(55) 1000 1.5A 5
1000 1A 5
MPSA12 TO-92 20 0.1 15 20,000 10 5 1.0 10 05
(92)
MPSA13 TO-92 30 0.1 30 10,000 100 5 15 100 125 10 05
(92) 5000 10 5
MPSA14 TO-92 30 0.1 30 20,000 100 5 15 100 125 10 05
(92) 10,000 10 5
NSD151 TO-202 30 12 5000 10 5 15 100 | 8 5 10 05
(55) 10,000 150,000 100 5 |
NSD152 | TO-202 12 5000 10 5 15 100 | 8 5 10 05
(55) 10,000 25,000 100 5
NSD153 TO-202 12 20,000 10 5 15 100 | 8 5 10 05
(55) 5000 100 5
NSD154 TO-202 12 20,000 10 5 15 100 | 8 5 10 05
(55) 5000 100 5
NSDU45 TO-202 50 12 25,000 150,000 200 5 1.0 200 | 8 1 200 05
(55) 15,000 500 5
~ 4000 1A 5
NSDU45A | TO-202 60 12 0.1 10 25,000 150,000 200 5 1.0 200 8 1 .200 05
. (55) 15,000 500 5
4000 1A 5
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DARLINGTON (Continued)
Vceo | Vceo | VEBO lces” VCE(SAT)  VBE(SAT) Cob fT
Tvpe o | [ [ | C80 o YoB | L RFE e lC @ VCE VM s W e S leR | mH e G (PR
o. Y Min Min Min ':‘lax " ax Max Min  Max Max | Min  Max -

2N6037 T0-126 40 500 40 100 4A 3 2.0 40 2A 200 | 25 0.75A| 4J
750 1500 2A 3 3.0 4A
500 05 3

2N6038 TO-126 60 500 60 100 4A 3 2.0 40 2a | 200 | 25 0.75A| 4J
750 1500 2A 3
500 0.5 3 3.0 4A

2N6039 TO-126 80 500 80 100 4A 3 2.0 40 2A | 200 | 25 0.75A] 4J
750 1500 2A 3
500 05 3 3.0 4A

2N6386 T0-220 40 300* 40 100 8 3 2.0 3 [200 [ 20 1 a)
1000 20,000 3 3 3.0 8

MJES0O TO-126 60 200 60 750 1.5 3 25 15 4)

MJE801 T0-126 60 200 60 750 2 3 28 2 4J

MJES02 T0-126 80 200 80 750 15 3 25 15 4)

MJES03 T0-126 80 200 80 750 2 3 28 2 4J

TIP110 T0-220 60 1mA 60 500 2 4 25 2 4)

i 1000 1 4

TIP111 T0-220 80 1mA 80 500 2 4 25 2 4)
1000 1 4

TIP112 T0-220 100 1'mA 100 500 2 4 25 2 4)
1000 1 4

TIP120 T0-220 60 200 60 1000 3 3 2.0 3 4)
1000 05 3 40 5

TIP121 T0-220 80 200 80 1000 3 3 2.0 3 4)
100 05 3 4.0 5

TIP122 T0-220 100 200 100 1000 ] 3 3 2.0 3 4

2N6387 T0-220 60 60 5 1000 20,000 5 3 3.0 10 | 200 4K
100 10 3

2N6388 T0-220 80 80 5 1000 20,000 5 3 3.0 10 | 200 4K
100 10 3

2N6043 T0-220 60 500 60 10,000 20,000 4 4 2.0 4 |200 | 4 3 4K
100 8 4 4.0 45 8

2N6044 T0-220 80 500 80 1000 20,000 4 4 2.0 4 [200 | 4 3 4K
100 8 4 4,0 45 8

2N6045 T0-220 100 500 100 1000 20,000 4 4 2.0 45 a4 |200 | 4 3 4K
100 8 4 40 8

SE9300 TO-220 60 4 750 1 3 4K
1000 4 3
100 75 3
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'DARLINGTON (Continued)
Vceo | Vceo | VEBO lces” VCE(SAT)  VBE(SAT) Cob fr-
Type Case icBo Vcs hrE Ic o Vee | g ic.|® Ic | Process
N Style v i WA €W Min Max € (ma)® (v) V& ) ® (ma) | PP (MHz @ mar| o
©- ty Min Min Min ;ax Max Min Max Max Min Max :
SE9301 TO-220 80 4 : 750 1 3 4K
1000 4 3
100 75 3
SE9302 T0-220 100 4 750 1 3 4K
' 1000 4 3
100 7.5 3
TIP100 . | TO:220 | * 60 50 40 1000 20,000 3 4 2.0 3 4K
200 8 4 25 8
TIP101 T0-220 80 50 60 ¥1000 - 20,000 3 4 2.0 3 4K
200 8 4 25 8
TIP102 | TO-220 | 100 . 50 80 1000 20,000 3 4 2.0 3 4K
| 200 8 4 2.5 8
TIP130 T0-220 60 200 60 1000 15000 4 4 2.0 4 4K
500 1 4 3.0 6
TIP131 T0-220 80 200 60 1000 15,000 4 4 2.0 4 4K
: 500 1 4 3.0 6
TIP132 T0-220 100 200 100 1000 15000 4 4 2.0 4 4K
500 1 4 3.0 6
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PNP Transistors

SATURATED SWITCHES
Y v Y lces* % Y c f t NF
Type Case | VCBO | VCEO | VEBO | lo0 oo hee I vee | VCEISAT) VBE(SAT) I ob T e | toff Test Process
No. Style v) v) (V) (nA) @ (V) Min  Max @ (mA) & (V) V) & v) {mA) (pF) (MH2) @ (mA) {ns) | (dB) Conditions No.
Min Min Min Max . Max Min  Max Max | Min  Max Max | Max )
2N869 TO-52 25 5 10 15 20 120 10 5 1.0 1.0 10 9 100 10 64
2N869A TO-52 25 18 5 10 15 25 100 1 0.15 ‘0.78 098 10 6 400 10 80 1 64
40 120 30 0.5 :
. 30 10 03
40 120 10 5 0.2 085 1.2 30
2N995 TO-52 20 15 4 5 15 35 140 20 1 0.2 0.95 20 10 100 10 64
2N995A TO-52 20 15 4 5 15 25 100 1 0.2 0.95 20 6 100 10 90 2 64
.25 50 1
25 20 1 05 1.7 100
. 35 140 1 1
2N2894 TO-52 12 12 4 10* 6 25 100 1 0.15 0.78 0.98 10 6 400 30 90 2 64
40 150 30 05 0.2 085 1.2 30
30 10 0.3 0.5 ) 1.7 100
2N2894A | TO-52 12 12 45 50* 10 30 100 1 0.13 0.78 092 10 45 | 800 30 25 3 64
40 120 30 0.5 0.19 085 1.15 30
30 10 03 0.45 1 15 100
20 1 0.5
2N3012 TO-52 12 12 4 80* 6 20 100 1 0.15 0.78 0.98 10 6 400 30 75 2 64
: 30 120 30 0.5 0.2 085 1.2 30
25 10 0.3 0.5 1.7 100
2N3209 TO-52 20 20 4 80* 10 15 100 1 0.15 0.78 0.98 10 5 400 30 90 2 64
30 120 30 0.5 0.2 085 1.2 30
20 10 3 0.6 1.7 100
2N3248 TO-62 15 12 5 25 100 1 0.125 0.6 0.9 10 8 250 20 100 5 64
35 50 1 '
50 10 1 0.25 0.7 1.1 50
50 1 1
50 150 0.1 1 04 1.3 100
2N3249 | 7052 15 12 5 35 100 1 0125 06 09 10 8 | 300 20 100 5 64
75 50 1 . !
100 10 1 0.25 0.7 1.1 50
100 1 1
100 300 0.1 1 0.45 1.3 100 X
2N3545 TO-52 20 20 5 10 10 30 100 1 ‘0.2 0.6 0.85 10 8 250 10 90 8- 64
35 50 1 03 1.1 50
40 120 10 1 0.5 13 100
30 1 1
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SATURATED SWITCHES (Continued)
v v v Ices” v v c f t NF .
Type Case | VCBO [ VCEO | VEBO | oy hEE ic veg | VCE(SAT) VBE(SAT) Ic ob T ic | foff Test Process
No. Style v) v) V) (nA) @ v) Min  Max @ (mA) & (v) V) & v e (mA) (pF) (MHz) @ (mA) (ns) | (dB) Conditions No.
Min Min Min Max _ Max Min Max Max | Min  Max Max' | Max
2N3546 TO-52 15 12 4.5 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 05 16 100
20 1 1
2N3576 TO-52 20 15 5 10 15 10 100 1 0.15 0.75 095 10 45 | 400 10 50 5 64
40 120 10 0.5 0.5 1.1 100
2N5056 TO-52 15 15 45 50* 10 20 100 1 0.13 0.72 092 10 45 | 600 30 35 3 64
30 100 30 0.5 0.19 . 08 115 30
20 10 03
12 1 05 0.45 095 1.5 100
2N5057 TO-52 15 15 45 50* 10 30 100 1 0.13 0.72 092 10 45 | 800 30 35 3 64
’ 40 100 30 0.5 0.19 08 115 30
30 10 03 0.45 095 15 100
20 1 0.5
2N3304 TO-62 6 6 4 10* = 3 20 50 1 0.15 07 08 1 3.5 | 500 10 60 7 65
30 120 10 0.3 0.16 08 1.0 10
. 15 1 0.5 0.5 1.5 50
2N3451 TO-52 6 6 4 10* 3 20 50 1 0.16 08 1.0 10 5.5 | 500 10 60 7 65
30 120 10 0.3 0.5 1.5 50
2N3639 TO-92 Same as PN3639, see page 2-4 for explanation 65
(92)
2N3640 T0-92 Same as PN3640, see page 2-4 for explanation . 65
(92)
2N4208 | TO-52 12 12 45 10* 6 30 50 1 0.13 0.8 1 3 700 10 20 5 65
30 120 . 10 03 0.15 08 095 10
15 1 0.5 0.5 15 50
2N4209 T0-52 15 15 4.5 10* 8 40 50 1 0.15 0.8 1 3 850 10 20 5 65
50 120 10 0.3 0.18 08 095 10
35 1 0.5 0.6 1.5 50
2N4258 T0O-92 Same as PN4258, see page 2-4 for explanation 65
(92) .
2N4258A | TO92 Same as PN4258A, see page 2-4 for explanation 65
(92)
2N5140 TO-92 Same as PN5140, see page 2-4 for explanation . 65
(92)
TEST CONDITIONS:
(1) 1c = 30 mA, Vee = 3V, 1g' = 3 mA, 1g2 = 15 mA. (2) Ig = 30 mA, Vee =3V, 1" =152 = 1.5mA. (3) Ic =30mA, Ve =3V, Ig' =182 =3 mA. (4) I¢ =500 mA, Ve = 30V, Ig1 = 1g2 =50 mA.
(5) Ic =10mA, Voo =3V, I1g1 =1g2=1mA. (6) Ic =10 mA, Ve = 1.5V, 131 = 1g2= 1 mA.(7) Ic = 10 mA; Ve = 1.5V, Ig = 152 =500 pA. (8) Ic = 10 mA, Ve = 2V, IgT = 1g2= 1 mA. (9) Ic =50 mA,
Vee =3V, 181 =1g2=5mA. (10) Ic = 1A, Ve = 30V, 11 = 152 = 100 mA.
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PNP Transistors

SATURATED SWITCHES (Continued)

¥

*
Type case | VCBO | VcEO | VeEBO ',%EB% Ve hEE ic Vee VCE(SAT) VBE(SAT) Ic Cob | fr ic | off NF Test Process
No. Style i V) v) (nA) e v) Min  Max e (mA) & v) Vi & v @ (mA) (pF) [MHz) @ (mA) (ns) | (dB) Conditions No.
) Min Min Min Max Max Min  Max Max | Min  Max Max | Max .
2N5771 TO-92 15 15 . 4.5 10 8 40 50 1.0 0.15 0.8 1 3 850 10 20 6 65
(92) 50 120 10 0.3 0.18 08 095 10
35 1 0.5 0.6 1.5 50 -
2N5910 TO-92 Same as PN5910, see below for explanation } ' : - 65
(92) -
MPS3639 | TO-92 Same as PN3639, see below for explanation ] 65
(92) ] ) ]
MPS3640 | TO-92 Same as PN3640, see below for explanation . : 65
(92)
PN3639 TO-92 6 6 4 10* 3 20 50 1.0 0.16 08 1.0 10 3.5 | 300 10 60 7 65
(92) ~ 30 120 10 0.3 0.5 1.5 50 [
PN3640 TO-92 12 12 4 10* 6 20 . 50 1.0 0.2 08 1.0 10 3.5 | 300 10 75 7 65
(92) ) 30 120 10 03 0.6 15 50
PN4258 T0-92 12 12 4.5 10* 6 30 50 1 0.15 0.7 095 10 3 700 10 20 6 65
(92) 30 120 10 3
' 15 1 0.5 05 15 50
PN4258A | TO-92 12 - 12 45 10* 6 30 - 50 1 0.15 0.7 0.95 10 3 700 10 18 6 .65
(92) . 30 120 10 3 :
: 15 1 0.5 05 1.5 50
PN5140 TO-92 5 5 4 50* 3 20 40 10 1 0.2 1.2 10 5 400 10 20 6 65
. (92) | " - 0.75 50 : ‘
PN5910 TO-92 20 20 45 10* 10 30 50 1 0.15 0.75 0.95 10 3 700 10 20 6 65
(92) 30 120 10 0.3 ’
. 15 1. . 0.5 0.5 1.5 50
ST5771-1 | TO-92 15 - 15 45 10 8 30 150 10 0.3 0.1 : 0.8 1 700 10 65
(92) : 30 1 0.5 018 08 0.5 10
- 20 50 1 06 - 1.5 50
$T5771-2 | TO-92 15 15 4.5 10 8 40 150 10 03 0.15 08 1 700 - 10 65
(92) - 35 1 05 0.18 08 0.95 10 .
. 30 50 1 0.6 1.5 50 B
2N3244 ' | TO-39 40 40 5 50 30 25 750 5 0.3 1.1 150 25 | 175 50 185 4 70
50 150 500 1
60 150 1 0.5 075 15 500 .
2N3245 TO-39 50 50 5 50 50 20 1A 5 0.35 11 150 25 | 150 50 165 4 70
' 30 90 500 1 0.6 075 15 500
35 ) 150 1 1.2 2 1A
2N3467 TO-39 40 40 '5 100 30 40 1 5 0.3 1.0 150 25 | 175 50 90 4 70
40 120 500 1 .
40 150 1 05 08 1.2 500




5z

SATURATED SWITCHES (Continued)
Vceo | Vceo | Veso lces® VCE(SAT) VBE(SAT) Cob fr toff | NF
Type Case Iceo , VcB hgg Ic VCE Ic ° Ic o Test Process
No. Style V) v) v) (nA) @ (v) Min  Max e (mA) V) vy & v e (mA) (pF) (MHz2) @ (mA) (ns) | (dB) Conditions No.
- Min Min Min Max Max Min  Max Max | Min  Max Max | Max | “O"9 :
2N3468 |TO-39 | 50 50 5 100 30 20 1 5 0.35 10 150 | 25 | 150 50 90 4 70
25 75 500 1
25 150 1 0.6 08 12 500
NS3762 |TO-39 | 40 40 5 , 30 15A 5 0.9 14 1A | 18 [ 180 50 115 10 70
30 120 1A 15 05 1.2 500
35 500 1 0.22 1.0 150
40 150 1 0.15 08 10
35 10 1
NS3763 |TO-39 | 60 60 5 20 15A 5 0.9 14 1A | 18 | 180 50 115 10 70
R ) 20 80 1A 15 05 . 12 500
: 35 500 1 0.22 1.0 150
40 150 1 0.15 08 10
35 10 1
2N5022  [TO-33 | 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 1 038 175 1A
2N5023  [To39 | 30 30 5 100* 20 40 1A 5 0.17 1.0 100 | 25 | 200 50 90 4 70
40 100 500 1 035 08 14 500 :
30 100 1 0.7 175 1A
DH3467CD| Ceramic| 40 40 5 100 30 40 1A 5 1.0 16 1A | 25 | 178 50 90 4 70
pIp 40 120 500 1 0.5 08 12 500
(40) 40 150 1 0.3 10 150 .
DH3467CN| Molded | 40 40 5 100 30 40 1A 5 10 16 1A | 25 | 175 50 90 4 70
DIP 40 120 500 1 05 08 12 500
(39) 40 150 1 0.3 1.0 150
DH3468CD| Ceramic| §0 | 50 5 100 30 20 1A 5 12 16 1A | 25 | 150 50 90 4 70
DIP 25 75 500 1 0.6 08 12 500
(40) 25 150 1 0.35 10 150
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 08 12 500
(39) 25 150 1 0.36 1.0 150
TEST CONDITIONS:
(1) 1¢ = 30 mA, Ve = 3V, Ig! = 3 mA, 152 = 1.5 mA. (2) Ic = 30 mA, Ve =3V, Igt =1g2=15mA. (3) Ic =30 mA, Vo =3V, Ig1 = 1g2 =3 mA. (4) Ic =500 mA, Ve = 30V, ig1 = 1g2 =50 mA.
{5) Ic = 10mA, Vge =3V, Ig1 = 1g2=1mA. (6) Ic =10 mA, Voo = 1.5V, Ig1 = 1g2 = 1 mA. (7) Ic = 10 mA, Ve = 1.5V, Ig! = 152 = 500 wA. (8) Ic = 10mA, Vec = 2V, 1g1 =152 = 1 mA. (9) Ic =50 mA,
Vee =3V, 1g1 = 1g2=5mA. (10) Ic = 1A, Vg = 30V, 1g = 152 = 100 mA.
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PNP Transistors

9C

LOW LEVEL AMPS
Type case | VCBO | VCEO | VEBO | IcBO Ves hEE e vee | VCE(SAT) VBE(SAT) ic | Gob fr ic | foff NF Test Process
No. Style V) (V) (v) (nA) @ V) | Min Max © (ma) & fivs V) & \ @ (ma) (pF)| (MHz) @ (mA) (ns) | (dB) | @ itions | No
Min Min Min Max Max Min Max Max | Min  Max Max | Max )
2N2604 | TO-46 60 45 6 10 45 350 10 5 05 0.7 09 10 6 30 05| 3 1 62
60 0.5 5
. 40 120 0.01 5 .
2N2605 | TO-46 60 45 6 10 45 600 10 5 05 07 09 .| 10 6 30 ' 05| 3 2 62
150 0.5 5
. 100 300 0.01 5
2N3547 | TO-18 60 60 6 25 45 75 10 5 1.0 1.0 10 8 45 1 5 1 62
100 500 1 5
N 60 0.1 5
2N3548 | 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 60 150 | 1 4 1 62
200 1 5 -
150 0.1 5
100 500 0.01 5
2N3550 | TO-18 60 45 8 1 45 : 800 10 5 0.5 0.7 09 5 8 60 150 | 1 4 1 62
300 1 5 '
250 0.1 5
200 600 0.01 5
125 0.001 5 .
2N3799 | TO-18 60 60 5 10 50 300 0.1 5 0.25 0.8 1 4 30 05 | 25 3 62
300 900 05 5
300 0.1 5 0.2 0.7 0.1
225 0.01 5
75 0.001 5
2N4058 | TO-92 30 30 6 100 20 100 400 0.1 5 0.7 10 5 3 62
(94)
2N4059 | TO-92 30 30 6 100 20 45 660 1 5 0.7 10 62
(94) : ]
2N4061 T0O-92 30 30 6 100 20 90 330 1 5 0.7 10 62
| (94) )
2N4062 | TO-92 30 30 6 100 20 180 660 1 5 0.7 10 62
(94)
2N4248 TO-92 Same as PN4248, see page 2-7 for explanation 1 62
(92)
2N4249 TO-92 Same as PN4249, see page 2-7 for explanation 62
(92) )
2N4250 TO-92 Same as PN4250, see page 2-7 for explanation 62
(92)
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LOW LEVEL AMPS (Continued)
Type case | VCBO | VcEO | VeEBO | Iceo Ve heE Ic Vee VCE(SAT) VBE(SAT) Ic Cob fr ic | toff NF Test Process
No Style V) V) v) (nA) @ v) Min Max @ (mA) & (V) V)& . (V) @ (mA) (pF) MHz) @ (mA) (ns) | (dB) Conditions No
: Min Min Min Max Max Min Max Max | Min  Max Max | Max :
2N4250A | TO-92 Same as PN4250A, see below for explanation 62 |
(92)
2N4288 TO-92 30 25 6 50 25 75 10 5 0.35 0.8 1 8 40 L 62
(94) 150 600 1 5
100 0.1 5
2N4289 TO-92 60 45 7 10 45 75 10 5 0.35 08 1 8 40 1 4 1 62
(94) 150 600 1 5 '
100 0.1 5
2N4964 TO-92 Same as MPSA70, see below for explanation 62
(92)
2N4965 TO-92 Same as 2N5086, see below for explanation . 62
(92) .
2N5086 TO-92 50 50 50 35 150 10 5 0.3 10 4 40 0.5 3 4 62
(92) X 150 1 5
150 500 0.1 5 -
2N5087 TO-92 50 50 50 35 10 5 0.3 10 4 40 05 2 4 62
(92) 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
(92) 30 0.1 10
MPSA70 TO-92 40 4 100 30 40 400 5 10 0.25 . 10 4 125 5 62
(92) '
MPS6523 | TO-92 25 4 50 20 300 600 2 10 0.5 50 4 62
(92) 150 0.1 10 i
PN4248 | TO-92 40 40 5 10 40 50 0.1 5 0.25 10 6 . 62
(92)
PN4249 TO-92 60 60 5 10 40 100 300 0.1 5 0.25 . 10 6 62
(92)
PN4250 TO-92 40 40 5 10 40 250 700 0.1 5 0.25 10 6 2 4 62
(92) .
PN4250A | TO-92 60 60 5 10 50 250 700 0.1 5 0.25 10 6 2 4 62
(92)
TEST CONDITIONS:
(1) Ic=10pA, Vcg =5V, f = 10 Hz—15.7 kHz. (2) Ic = 10 1A, VGE =5V, f =10 kHz. (3) Ig = 100 uA, Vcg = 5V, f = 10 H2—15.7 kHz. (4) I = 20 uA, VcE = 5V, f = 10 Hz—15.7 kHz.
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PNP Transistors

GENERAL PURPOSE AMPS AND SWITCHES

8¢

*
Type case | VCBO | VcEO | VEBO ',%i% Ve heE Ic vce | VCE(SAT) VBE(saT) Ic Cob fr ic | toff | NF Test Process
No. Style ) (V) V) (nA) (v) Min Max@ (mA) & v) V) & v @ (mA) (pF) (MHz) @ (mA) (ns) | (dB) Conditions No.
. Min Min Min Max Max Min Max - Max | Min  Max Max | Max
2N722 TO-18 | 50 35 5 100 . 30 30 90 150 10 15 1.3 150 | 45 | 60 50 63
25 5 10
2N1132 TO5 50 35 2 100 30 30 90 150 10 15 13 150 | .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
2N2904 TO5 60 40 5 20 50 20 500 10 0.4 1.3 150 | 8 200 50 100 2 63
40 120 150 10
35 10 10 1.6 26 500
25 1 10
20 0.1 10
2N2904A | TO-5 60 60 5 10 50 40 500 10 0.4 1.3 150 | 8 200 50 100 2 63
40 150 10
40 10 10 1.6 26 500
40 120 1 10
40 0.1 10
2N2905 TO5 60 40 5 20 50 30 500 10 0.4 1.3 150 | 8 200 50 100 2 63
100 300 . 150 10
75 10 10 16 . 26 500
50 1 10
35 0.1 10
2N2905A | TO-5 60 60 5 10 50 50 500 10 0.4 1.3 150 | 8 200 50 100 2 63
100 300 150 10
100 10 10 16 26 500
100 1 10
75 0.1 10
2N2906 TO-18 | 60 40 5 20 50 20. 500 10 0.4 1.3 150 | 8 200 50 100 2 . 63
> 40 120 150 10
35 10 10 1.6 26 500
25 1 10
20 0.1 10
2N2906A. | TO-18 | 60 60 5 10 50 40 500 10 0.4 1.3 150 | 8 200 50 | 100 2 63
40 120 150 10 )
40 10 10 16 26 500
40 1 10 |
40 0.1 10
2N2907 TO-18 | 60 40 5 - 200 50 | 35 500 10 0.4 1.3 150 | 8 200 50 100 2 63
: 100 300 150 10
75 10 10 1.6 26 500
50 1 10
35 0.1 10




6¢C

GENERAL PURPOSE AMPS AND SWITCHES (Continued)

lces*
Type Case | VCBO [ VCcEO | VEBO IcBO ~ VCB heE Ic VeE VCE(SAT) VBE(SAT) Ic ot fr ic | toff NF Test Process
No. Style V) v) (V) (nA) (V) Min Max@ (mA) & (\2] V)& ol e (mA) (pF) MHz) @ (mA) (ns) | (dB) Conditions No
: Min Min:- Min Masc: Max Min  Max Max | Min  Max Max | Max .
2N2807A | TO-18 60 60 5 10 50 | 50 500 10 04 1.3 150 | 8 |200 50 100 2 63
100 300 150 10
100 10 10 1.6 26 500
' 100 1 10
75 0.1 10
2N3072 | TO-6 60 60 4 10* 30 | 15 300 2 0.25 1.2 50 10 [130 50 100 3 63
30 130 50 1 1.0 2.0 300
2N3073 | TO-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 2.0 300 ]
2N3120 | TO-6 45 45 4 10* 30.| 15 300 2 0.25 1.2 50 10 {130 50 100 4 63
30 130 50 1 1.0 2.0 500
2N3121 | TO-18 45 45 4 10* 30 | 15 300 2 0.25 1.2 50 10 |[130 50 100 4 63
30 130 50 1 1.0 2.0 500
2N3133 | TOS 50 35 4 50 30 | 10 150 1 06 15 150 | 10 | 200 50 150 2 63
40 120 150 10
25 1 10
2N3134 | TO5 50 35 4 50 30 | 50 150 1 0.6 15 150 | 10 | 200 50 150 2 63
100 300 150 10
50 1 10
2N31356 | TO-18 50 35 4 50 30 | 25 150 1 0.6 1.5 150 | 10 | 200 50 150 2 63
40 120 150 10
10 1 10 )
2N3136 | TO-18 50 35 4 50 30 | 25 150 1 0.6 15 150 | 10 (200 50 157 2 63
100 300 150 - 10
50 1 10
2N3502 | TO-5 45 45 5 10 30 | 50 500 10 0.25 1.0 50 8 {200 50 100 4 a7 63
100 300 150 10
140 10 10 04 13 150
135 1 10 1 2 300
120 0.1 10
80 0.01 10 16 2 500

TEST CONDITIONS:

{1) I¢ = 300 mA, Vge = 10V, Ig' = 152 = 30 mA. (2) I¢ = 150 mA, Vg =6V, Igt =1gZ =15 mA. (3) Ic =300 mA, Vo = 18V, I =152 =30 mA. (4) I¢ = 300 mA, Ve =30V, igT = 1g2 =30 mA.
(5) Ic = 10 mA, Vg = 3V, |B1 = |32 =1 mA. (6) Ig = 100 pA, Vg =5V, f=100Hz. (7) Ic =30 pA, Vg =5V, f =1 kHz. (8) Ic = 100 uA, Vg = 6V, f =1 kHz. (9) Ig = 250 A, Vg =5V, f=1 kHz.
{10) I¢ = 10 A, VGE =5V, f= 1 kHz. (11) Ig = 60 mA, Ve = 30V, 1g1 = 1g2 =5 mA. (12) I¢ = 150 mA, Ve = 30V, Ig1 = 152 = 15 mA. (13) Ic =50 mA, Ve = 10V, 1g 1 = 1Ig2 = 5 mA.

sioisisuel] dNd




PNP TranSis.tors

GENERAL PURPOSE AMPS AND SWITCHES (Continued)

. 0i-C

*
'ry,;s case | VCBO | VCEO | VEBO ',‘é';so Ve hEE Ic VeE VCE(SAT) VBE(SAT) Ic Cob fr Ic toff | NF Test Process
No Style (V) (V) (V) (nA) v) Min Max‘@ (mA) & v) )& i @ (mA) (pF) (MHz) @ (mA) ns) | (dB) Conditions No
: Min Min Min Max . Max Min. Max Max | Min  Max Max | Max :
2N3503 TO-56 60 60 5 10 50 50 500 10 0.25
100 300 150 10 1 50 8 200 50 100 4 4/7 63
. 140 10 10 04 13 150 .
. 135 1 10 1 2 300
120 0.1 10
80 0.01 10 16 2 500
2N3504 TO-18 45 45 5 10 30 50 500 10 0.26 1 50 8 200 50 100 4 4/7 63
100 300 150 10
140 10 10 04 1.3 150
135 1 10
120 0.1 10 1.6 2 500
80 0.01 10:
2N3505 TO-18 60 60 5 10 50 100 300 150 10 0.25 1 50 "8 200 50" ‘| 100 4 4/7 63
115 300 50 1
140 10 10 04 1.3 150
135 1 10 2 2 300
120 0.1 10 1.6 2 500
2N3638 TO-92 Same as PN 3638, see page: 2-13 for explanation 63
(92)
2N3638A | TO-92 Same as PN3638A, see page 2-13 for explanation 63
(92)
2N3644 TO-92 Same as PN3644, see page 2-13 for explanation 63
(92)
2N3645 TO-92 60 60 5 40 0.1 10 8 200 20 63
(92) 80 1 10 04 1.3 150
100 10 10 1 08 2 300
100 300 150 10 ’
20 300 2
80 240 50 1
2N3702 TO-92 | - 40 25 "5 100 20 60 300 50 5 0.25 . 50 12 100 50 63
(94) .
2N3703 TO-92 50 30 5 100 20 30 150 50 5 0.25 . 50 12 | 100 50 . 63
(94) : .
2N4142 TO-92 Same as PN4142, see page 2-13 for explanation 63
(92) . .
2N4143 TO-92 Same as PN4143, see page 2-13 for explanation . 63
(92) i )
2N4290 TO-92 30 20 5 500 20 50 300 100 10 0.4 1.5 100 10 | 100 10 63
(94) 40 10 10
20 ‘0.1 10




(154

GENERAL PURPOSE AMPS AND SWITCHES (Continued)

| *
Type case | VCBO | VcEo | VeBo ,‘(::';SO Ve hEE Ic vee | VCE(SAT) VBE(SAT) ic | Gob fr i | toff [ NF Test Process
No. syle | W1 W VS W | Min Max © ma) & (v W&V (ma) | PPV (MHZ) @ (0,1 (ns) | UdB)] o itions | No.
Min Min Min Max Max Min  Max Max | Min  Max Max | Max
2N4291 TO-92 40 30 6 200 30 100 300 100 10 04 15 100 10 | 100 10 63
(94) 50 10 10
30 0.1 10
2N4402 TO-92 40 40 5 20 500 2 04 0.7 0.95 150 10 | 150 20 255 4 63
(94) 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
(92) 100 300 150 2 0.4 0.75 0.95 150
100 10 1
60 1 1 0.75 13 500
30 0.1 1
2N4971 TO-92 Same as PN2906, see page 2-12 for explanation 63
(92)
2N4972 TO-92 Same as PN2907, see page 2-12 for explanation 63
(92)
2N5142 TO-92 Same as PN5142, see page 2-14 for explanation 63
) (92)
2N5143 TO-92 Same as PN5143, see page 2-14 for explanation 63
(92) .
2N5221 TO-92 15 15’ 3 100 10 30 600 50 10 0.5 1.1 150 15 100 20 63
(92) 30 10 10
2N5226 TO-92 25 25 4 300 15 30 600 50 10 0.8 1.0 100 20 | 50 20 63
(92) 25 10 10
2N5354 TO-92 25 25 4 100 25 40 120 50 1 0.256 50 8 63
] (94)
2N5355 TO-92 25 25 4 100 25 100 300 50 1 0.256 50 8 63
(94)
2N5365 TO-92 40 40 4 100 40 20 300 5 0.25 1.1 €0 8 63
(94) 40 120 50 1
32 2 1 1.0 2.0 200
2N5366 TO-92 40 40 4 100 40 40 ) 300 5 0.25 1.1 50 8 63
(94) 100 300 50 1
80 2 1 1.0 2.0 300 -

TEST CONDITIONS:
(1) I¢ = 300 mA, Vce = 10V, 1g' = 152 = 30 mA. (2) I = 150

mA, Ve =6V, 1g1 =152 =15 mA. (3) Ic =300 mA, Veg = 15V, 1g1 =152 =30 mA. (4) I¢ = 300 mA, Ve =30V, Ig? = 1g2 = 30 mA.
(5) Ic = 10 mA, Ve = 3V, |B1 = |32 =1 mA. (6) Ig = 100 pA, Vg =5V, f=100Hz. (7) Ic =30 uA, Vg =5V, f =1 kHz.(8) Ic = 100 A, Vg = 5V, f = 1 kHz.(9) Ic = 250 uA, Vg =5V, f = 1 kHz.
(10) Ic = 10 uA, Veg = 5V, £= 1 kHz. (11) I = 50 mA, Voe = 30V, 1g1 = 152 =5 mA. (12) Ic = 150 mA, Ve = 30V, 1g" = 1g2 = 16 mA. (13) Ic =50 mA, Vee = 10V, 11 = 1g2 =5 mA.
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PNP Transistdrs

GENERAL PURPOSE AMPS AND SWITCHES (Continued)

*
Type case | VCBO | VCEO | VEBO ',%i% Ve heE Ic VeE VCE(SAT) VBE(SAT) Ic Cob fr ic | toff NF Test Process
No sye | V| W WG ® W | Min Max© mar & (v) i & v (ma) | PPV (MH2) @ ) | (ns) | (@BY | o ditions | No.
: Min Min Min Max Max Min  Max Max | Min  Max Max | Max N
2N5447 TO-92 40 25 5 60 300 50 5 0.25 50 12 100 50 63
(97) .
2N5817 TO-92 50 40 5 100 25 25 500 2 0.75 1.2 500 15 100 50 ° 63
: (97) ] 100 200 2° 2
MPS3638 TO-92 Same as PN3638, see page 2-13 for explanation 63
(92)
MPS3638A | TO-92 Same as PN3638A, see page 2-13 for explanation 63
(92)
MPS3644 | TO-92 Same as PN3644, see page 2-13 for explanation 63
(92)
MPS3645 | TO-92 Same as PN3645, see page 2-13 for explanation 63
(92)
MPS3702 | TO-92 40 25 5 100 20 60 300 50 5 0.25 50 12 100 50 63
(92)
MPS3703 | TO-92 50 30 5 100 20 30 150 50 5 0.25 50 12 100 .50 63
(92)
MPS6533 | TO-92 40 40 4 50 30 25 500 10 05 1.0 100 6 63
(92) 40 120 100 1 .
30 10 1
MPS6534 | TO-92 40 40 4 50 30 50 500 10 0.3 1.0 100 6 63
(92) 90 270 100 1
60 10 1
MPS6535 | TO-92 30 30 4 100 20 30 100 1 0.5 1.2 100 6 63
(92)
PN2906 TO-92 60 40 5 20 50 20 500 10 04 1.3 150 8 200 50 100 2 63
(92) 40 120 150 10
35 10 10 1.6 26 500
25 1 10
20 0.1 10
PN2906A | TO-92 60 60 5 10 50 40 500 10 0.4 1.3 150 8 200 50 100 2 63
(92) ’ 40 120 150 10
40 10 10 1.6 26 500
40 1 10
40 0.1 10
PN2907 TO-92 60 40 5 20 50 30 500 10 04 1.3 150 8 200 50 100 2 63
(92) 100 300 150 10
75 10 10 1.6 26 500
50 1 10
35 0.1 10




€2

GENERAL PURPOSE AMPS AND SWITCHES (Continued)
1 ¢ veso | Veeo | Veso | 'CES e 1 v Vi c f toft | NF
Type Case iIcBO 5 VeB hgge Ic VcE CE(SAT) BE(SAT) Ic ab T Ic ff Test Process °
No. syle | VL W W W | Min Max © ima) & () V)& V)@ hy | PR MR @ | s | B G onitions | No.
Min Min Min Max Max Min  Max Max | Min  Max Max | Max
PN2907A | TO92 | 60 60 5 | 20 50 | 50 500 10 0.4 13 150 | 8 | 200 50 | 100 2 63
1 02 100 300 150 10
: 100 10 10 16 26 500
100 1 10
75 0.1 10
PN3638 | TO92 | 25 25 4 35* 15 | 20 300 2 . 025 11 50 20 | 100 50 | 170 1 63
(92) , : 20 50 1
30 10 10 1.0 08 20. 300
PN3638A | TO92 | 25 25 4 25* 15 | 20 300 2 0.25 11 50 10 | 150 50 | 170 1 63
(92) 100 50 1 :
100 10 10 10 08 20 300
80 1 10 : :
PN3644 | TO92 | 45 45 5 36* 30 | 20 300 2 0.25 1.0 50 8 [ 200 20 | 100 4 63
92 | 100 300 - 150 10
80 240 50 1 0.4 13 150
100 10 10
80 1 10 1.0 08 20 300
40 0.1 10
PN3645 | TO92 | 60 | 60 5 | 3s* 50 | 20 300 2 0.25 10 50 8 | 200 20 | 100 4 | 63
(92) 100 - 300 150 10 v
80 240 50 1 0.4 13 150
100 10 10
80 1 10 1.0 08 20 300
40 0.1 10
PN4142 | TOG2 [ 60 40 5 20 500 10 0.4 13 150 | 8 |200 50 | 100 12 63
(92) ' 20 150 1
40 120 150 10 16 26 500
35 10 10
25 1 10
20 0.1 10
PN4143 | TO92 60 40 5 30 500 10 0.4 13 160 | 8 | 200 50 | 100 12 63
' (92) . 50 150 "
100 300 150 10 16 26 500
75 10 10
50 1 10
35 0.1 10
TEST CONDITIONS: ‘
{1) 1¢"= 300 mA, Ve = 10V, 1g7 = 152 = 30 mA. (2) I¢ = 150 mA, Ve =6V, 1g" = 1g2 = 16 mA. (3) I =300 mA, Ve = 15V, I1g" =152 =30 mA. (4) Ic =300 mA, Ve = 30V, Ig' = 152 = 30 mA.
(6) Ic = 10 mA, Ve = 3V, 1g1 = 1g2 = 1 mA. (6) Ic = 100 pA, Vg =5V, f = 100 Hz. (7) Ig = 30 uA, Vg = 5V, f = 1 kHz. (8) I¢ = 100 A, Vgg =5V, f = 1 kHz. (9) Ic = 250 uA, Vg = 5V, = 1 kHz.
{10) Ic = 10 uA, VCg =5V, = 1 kHz. (11) I =50 mA, Ve = 30V, 1g" = 1g2 =5 mA. (12) Ic = 160 mA, Ve = 30V, 1" = 1g2 = 15 mA. (13) Ic =50 mA, Vee = 10V, 1gt = 152 = 5 mA.

sio)sisuel] dNd




PNP Transistors
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. GENERAL PURPOSE AMPS AND SWITCHES (continued)
Vego | Vceo | Veso | 'CEST VCE(SAT) VBE(SAT) Cob fr ‘ toff | NF
Type Case IcBO ves hgg ic Vce b Ic Ic Test Process
No. Style (v) (v) (v) oa) @ W | Min Max @ ma) & (v) Vi & vi e v | pFl| (MHz @ = | (ns) (dB) | . itions | No.
Min Min Min Max Max Min Max Max | Min Max Max ‘Max
PN5142 | TO-92 20 20 4 50* 12 15 300 10 0.5 15 50 10 | 100 50 200 1 63
1(92) | 30 50 1 0.2 08 25 300
PN5143 | TO-92 20 20 4 50* 12 15 300 10 05 15 50 10 | 100 50 200 1 63
(92) 30 50 1 0.2 08 25 300
TIS91 TO0-92 | 40 40 5 100 20 100 300 50 2 0.25 06 1.0 50 ‘ 63
(94)
TIS93 TO92 | 40 40 5 100 20 100 300 50 2 0.25 06 1.0 50 63
. (97)
TIS93 T0-92 40 40 5 100 20 100 300 50 2 0.25 50 63
(97) .
TN2904A | TO-237 | 60 60 5 10 50 40 0.1 10 04 13 150 | 8 200 50 100 2 63
(91) ' 40 1.0 10 1.6 26 500
: 40 10 10
40 120 150 10
40 ) 500 10
TN2905 | TO-237 | 60 40 5 20 50 30 500 10 0.4 13 150 | 8 200 50 100 2 63
(91) 100 300- 150 10 :
75 10 10 16 26 500
50 1 10
35 0.1 10
TN2905A | TO-237 | 60 60 5 10 50 50 500 10 0.4 13 150 | 8 | 200 50 100 2 63
(91) 100 300 150 10
100 10 10 1.6 26 500
100 1 10
75 0.1 10
2N3250 | TO-18 50 40 5 15 50 1 0.25 06 09 10 6 250 10 25| 6 5/6 66
: - . 50 150 10 1
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 66
: 100 300 10 1 -
90 : 1 1
80 0.1 1 05 1.2 50
2N3905 | TO-92 40 40 5 15 100 1 0.25 065 085 10 45| 2000 10 | 260| 5 5/8 66
(92) : 30 50 1
50 150 10 1 0.4 095 - 50
40 1 1 J
30 0.1 1
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GENERAL PURPOSE AMPS AND SWITCHES (continued)
veso | Veeo | Veso | 'CEST VCE(SAT) VBE(SAT) Cob fr toff | NF
Type Case icBO Ves hge Ic VcE Ic ic Test Process
No. sye | V| W W€ W | Min Max ® ma) & ) V)& V)@ ey | PRI (MHE) @l | (s | (@B ditions | No.
Min Min Min Max Max Min  Max Max | Min  Max Max | Max
2N3906 TO-92 40 40 5 30 100 1 0.25 0.65 0.85 10 45 | 250 10 300 4 5/8 66
_(92) 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 2-16 for explanation 66
(92)
2N4122 TO-92 Same as PN4122, see page 2-16 for explanation 66
(92)
2N4125 | TO-92 [ 30 30 4 50 20 | 25 50 1 04 095 50 | 45 | 200 10 5 8 66
(92) 50 150 2 1
2N4126- | TO-92 25 25 4 50 20 60 50 1 0.4 0.95 50 45 | 250 10 4 8 66
(92) 120 360 2 1
2N4916 TO-92 Same as PN4916, see page 2-16 for explanation 66
(92) )
2N4917 TO-92 Same as PN4917, see page 2-16 for explanation 66
(92)
2N5138 TO-92 Same as PN5138, see-page 2-16 for explanation 66
(92)
2N5139 TO-92 Same as PN5139, see page 2-16 for explanation 66
(92)
MPS3905 | TO-92 40 40 5 ' 30 0.1 1 0.25 0.65 0.85 10 45 | 200 10 5 8 66
(92) 40 1 1
50 150 10 1
30 50 1
15 100 1 0.4 0.95 50
MPS3906 | TO-92 | 40 40 5 60 0.1 1 0.25 065 085 10 | 45 | 250 10 4 8 66
(92) 80 1 1
100 300 10 1
60 50 1
30 100 1 0.4 0.95 50
MPs6516 | TO-92 | 40 |- 40 4 50 30 | 30 100 10 05 50 | 4 . 66
(92) ) 50 100 2 10
MPS6517 | TO-92 | 40 40 4 50 30 | 60 100 10 05 50 | 4 66
(92) 90 180 2 10
TEST CONDITIONS:
(1) Ig = 300 mA, Vg = 10V, 1g" = 1g2 = 30 mA. (2) I¢ = 150 mA, Ve =6V, Ig" =152 = 15mA. (3) Ic =300 mA, Ve = 16V, Ig1 = 152 =30 mA. (4) I¢ = 300 mA, Ve = 30V, 1g1 = 152 = 30 mA.
(5) Ic = 10 mA, Ve = 3V, IB.I = |32 =1 mA. (6) Ic = 100 pA, Vcg =5V, f =100 Hz. (7) Ic = 30 uA, VGg =5V, f = 1 kHz. (8) Ic = 100 pA, Vog = BV, f = 1 kHz. (9) Ic = 250 uA, Vg = 5V, f = 1 kHz.
(10) Ic = 10 pA, Ve = BV, f= 1 kHz. (11) Ic = 50 mA, Vee =30V, I =12 =5 mA. (12) I¢ = 160 mA, Ve = 30V, 1g7 = 152 = 15 mA. (13) Ic =50 mA, Vg = 10V, 151 = 152 = 5 mA.

sioisisuel] dNd




PNP Transistors

9i-¢

GENERAL PURPOSE AMPS AND SWITCHES (Continued)
Vceo | Vceo | VeBo ces” VCE(SAT) VBE(SAT C f t NF
Type Case Iceo 4, VecB hgg Ic VcE (SAT) Ic ob T Ic off Test Process
No syle | V| W W E W | Min Max @ ma) & ey [ V) & V@ | R MH2) @ o] (ns) | (dB) | N
- Min Min Min Mo Max Min  Max Max | Min  Max Max | Max | “oneitions o
MPS6518 |* T0-92 40 4 500 30 | 90 100 10 05 50 a4 66
(92) 150 300 2 10
NS3905 | TO-18 | 40 40 5 15 100 1 0.25 065 085 10 45 | 200 10 | 200] 5 5/8 66
30 50 1
50 150 10 1 0.4 095 50
40 1 1
30 0.1 1
NS3906 | TO-18 | 40 40 5 30 100 1 025 - 065 085 10 45 | 250 10 | 300 4 5/8 66
: 60 50 1
100 300 10 1 0.4 095 50
80 1 1
60 0.1 1
PN4121 | TO92 | 40 40° 5 25+ 30 | 15 50 1 0.13 075 1 45 | 400 10 | 150 4 11/8 66
(92) 70 200 10 1 0.14 07 09 10
1 60 1 1 03 1.1 50
40 0.1 1
PN4122 | TO92 | 40 40 5 25+ 30 | 30 50 1 0.13 075 1 45 | 450 10 | 150[ 4 11/8 66
(92) 1500 300 10 1
150 1 1 0.14 07 09 10
100 0.1 1 0.3 1.1 50
PN4916 | TO-92 30 30 5 25* 15 | 15 200 50 1 0.13 075 1 45 | 400 10 | 150] 4 13/8 66
(92) 70 10 1 0.14 07 09 10
60 1° 1 0.3 0.75 1. 50
40 0.1 1 ,
PN4917 | TO-92 30 30 5 25* 15 | 30 50 1 0.13 075 1 45 | 450 10 | 150 4 13/8 66
(92) 150 3000 10 1 0.14 07 09 10
150 1 1 0.3 075 1.1 50
100 0,1 1
PN5138 | T0-92 30 30 5 50 20 | s0 10 10 0.3 1.0 10 7 |30 05 66
(92) 50 1 10
50 800 0.1 10
PN5139 | TO-92 20 20 5 50* 15 | 15 50 10 0.2 07 1.0 10 5 | 300 10 | 200 13 66
(92) 40 10 1
40 - 1 10
30 0.1 10 0.5 0.75 1.25 50
ST3906 | TO-92 40 40 5 60 0.1 1 0.25 065 085 10 45 | 250 10 66
(92) 80 1 1 04 0.95 50
100 300 10 1
60 50 1
30 100 1




%4

GENERAL PURPOSE AMPS AND SWITCHES (Continued)
v v % Ices* Vv v c f
Type Case cBO CEO EBO | oo vep bEE Ic VeE CE(SAT) VBE(SAT) Ic ob T Ic toff | NF Test Process
No. Style (V) v) V) (nA) (v) Min  Max @ (mA) (v) i & Al @ (mA) tpF) (MHz) @ (mA) ns) | (dB) Conditions No
Min Min Min Max Max Min  Max Max | Min  Max Max | Max :
2N4354 TO-92 Same as PN4354, see below for explanation 67
(92)
2N4355 T0-92 Same as PN4355, see below for explanation 67
(92)
2N4356 TO-92 Same as PN4356, see page 2-18 for explanation 67
(92)
2N5448 TO-92 50 30 5 100 20 30 150 50 5 0.25 50 12 100 50 67
(97)
MPSA55 | TO-92 60 4 100 60 50 100 1 0.25 100 50 100 67
(92) 50 10 1
MPSAS6 | TO-92 80 4 100 80 50 100 1 0.25 100 50 100 67
(92) 50 10 1
MPS4354 | TO-92 Same as PN4354, see below for explanation 67
(92)
MPS4355 | TO-92 Same as PN4355, see below for explanation 67
(92)
MPS4356 | TO-92 Same as PN4356, see page 2-18 for explanation i 67
(92)
MPS6562 | TO-92 5 100 20 50 200 500 1 0.5 500 | 30 | 60 10 67
(92) 50 100 1
35 10 1
NS4234 TO-39 40 100 kA 40 40 100 1 0.6 1.5 1A 100 | 300 100 67
30 150 250 1
20 500 1
10 1A 1 1.0 250
PN4354 TO-92 60 60 5 50 50 30 500 10 0.15 0.9 150 30 100 500 = 50 400 3 14/15 67
(92) 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 7%~ 500 10 0.15 0.9 150 | 30 100 500 50 400 3 14/15 67
(92) 75 100 10
100 400 10 10 0.5 1.1 500
75 1 10
60 0.1 10
TEST CONDITIONS:
(1) Ic = 300 mA, Vce = 10V, 1g" = 152 = 30 mA. (2) I¢ = 150 mA, Vcg =6V, Ig' =152 =16 mA. (3) Ic = 300 mA, Ve = 15V, Ig! = 1g2 = 30 mA. (4) I¢ =300 mA, Vg = 30V, I = 152 = 30 mA.
(5) Ic = 10 mA, Ve = 3V, Ig! = 152 = 1 mA. (6) Ic = 100 wA, Vg =5V, f = 100 Hz. (7) I¢ = 30 uA, VCE = 5V, f = 1 kHz. (8) I¢ = 100 gA, Vg = 5V, f = 1 kHz. (9) I¢ = 250 uA, VCE = 5V, f = 1 kHz.
{10) Ic = 10 pA, VoE =5V, f =1 kHz. (11) Ic =50 mA, Voo = 30V, 1g" = 1g2 =5 mA. (12) Ic = 150 mA, Ve = 30V, I1g1 = 1g2= 15 mA. (13) I¢ =50 mA, Ve = 10V, Ig" = 1g2 = 5 mA. (14) Ig = 500 mA,
Vce =30V, 1g =152 =50 mA. (15) Ic = 100 uA, Ve = 10V, f = 1 kHz.
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PNP Transisitors

GENERAL PURPOSE AMPS AND SWITCHES (Continued)

l * N
Type Case | VCBO | VcEO | VEBO "?:fsso Ve heE I Ve VCE(SAT) VBE(SAT) Ic Cob fr ic | foff NF Test Process
No. syte | V! ) ) na) © W) | Min Max € (ma) & (v) U (ma) | PFIE (MHz) @ o | (nsh | (A8 o ions | No
Min Min Min Max Max Min  Max Max | Min = Max Max | Max . :
PN4356 TO92 | 80 80 5 50 50 30 500 10 0.15 0.9 150 | 30| 100 500 50 |[400 |3 14/15 67
(92) - 40 100 10
. 50 250 10 10 05 1.1 500
40 1 10
25 0.1 10 _
PN5447 TO-92 | 40 25 5 100 20 60 300 50 5 0.25 50 12 | 100 50 - 67
(92) . .
TN4036 | TO-237| 90 65 7 20 60 20 0.1 10- 0.65 1.4 150 | 30 | 60 = 50 67
(91) . 40 140 150 10
20 500 10
TN4037 | TO-237| 60 40 7 250 60 15 1 10 1.4 150 { 30 | 60 200 .50 67
(91) 50 250 150 10
MPS6563 | TO-92 5 100 20 50 200 350 1 05 350 | 30 | 60 10 68
(92) 50 100 1 - '
35 10 1
2N6076 T092 | 25 25 5 100 25 100 500 10 10 0.25 0.8 10 7
(94)
2N5400 TO-92 130 120 5 100 100 | 40 50 5 0.2 1.0 10 6 | 100 400 10 8 9 74
(92) 40 180 10 5 .
30 1 5 0.5 1.0 50
2N5401 TO92 | 160 150 5 50 120 | 50 50 5 0.2 1.0 10 6 100 300 10 8 9 74
(92) 60 240 10 5 ! .
50 1 5 05 1.0 50
MPSL51 TO-92 | 100 100 4 1uA 50 40 250 50 5 0.25 1.2 10 8 60 10 74
(92) 03 1.2 50 '

TEST CONDITIONS:
(1) 1c'= 300 mA, Ve = 10V, 1g" = 152 = 30 mA. (2) Ic = 150 mA, Ve =6V, 1g1 =152 = 15 mA. (3) Ic = 300 mA, Ve = 15V, 1g" = 152 = 30 mA. (4) I = 300 mA, Vg = 30V, Ig " = 1g2 = 30 mA.
(5) Ic = 10 mA, Vge = 3V, 1g' = 182 = 1 mA. (6) I = 100 wA, VGE = 5V, f =100 Hz. (7) Ic = 30 uA, Veg = 5V, f = 1 kHz. (8) I¢ = 100 pA, Veg = 5V, f = 1 kHz. (9) I¢ = 250 uA, Vg =5V, f = 1 kHz.
{10) Ig = 10 pA, Vgg =5V, f= 1 kHz. (11) Ic =50 mA, Ve = 30V, 11 = 152 = 5 mA. (12) Ic = 150 mA, Vg = 30V, I1g" = 1gZ = 15 mA. (13) Ic =50 mA, Ve = 10V, 1g" = 152 =5 mA. (14) I¢ = 500 mA,
Vee =30V, igt = 1g2=50'mA. (15) Ic = 100 pA, Vg = 10V, f = 1 kHz. )
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MEDIUM POWER
veao | Veeo | Veso | 'CEST VCE(SAT) VBE(SAT) Cob fT toff | NF
Type Case IcBo VeB hrge Ic Vce Ic o Ic o Test Process
Ne syie | V) v) v ool Wl min Max @ ) & (o) V) & (v) e C R (MHz) @ € (ns) | (@B)| L e
. Min Min Minv Max Max Min  Max Max | Min  Max Max | Max ‘ )
2N4030 | TO-39 60 60 5 50 50 | 15 1A 5 1.0 1A | 20 | 100 400 50 | 400 3 67
25 500 5 0.5 500 -
a0 100 5 0.15 09 150 :
30 120 0.1 5
2N4031 | TO-39 80 80 5 50 60 | 10 1A 5 05 500 | 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 50 | 40 1A 5 1.0 1A | 20 | 150 s00 50 | 400 3 67
70 500 5 0.5 500
100 300 = 100 5 0.15 09 150
75 0.1 5
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 20 65 7 20 60 | 20 500 10 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
15 1 10
2N4314 | TO-39 20 65 1 250 60 | 50 250 150 10 14 150 | 30 | 60 50 67
15 1 10
40319 TO-39 40 250 15 | 35 200 50 4 14 150 67
TN4030 | TO-237] 60 60 5 50 50 | 30 0.1 5 05 500 | 20 [ 100 400 50 67
(91) 40 120 100 5 0.15 09 150
25 500 5 1.0 1A
15 1A 5
TN4033 | TO-237| 80 80 5 50 60 | 75 0.1 5 0.15 09 150 | 20 [ 150 500 50 67
(91) 100 300 100 5 0.5 500
70 500 5
25 1A 5
TN4314 | TO-237 | 90 65 250 60 | 15 1 10 14 150 60 50 67
(91) 50 250 150 10
TN3244 | TO-237| 40 40 5 50 30 | 60 150 1 03 1.1 150 | 25 | 175 50 70
(91) 50 150 500 1 05 075 15 500
25 750 5 1.0 20 750
TEST CONDITIONS:
(1) Ic = 50 mA, Ve = 100V, Ig" = 1g2=5mA. (2) Ic = 500 A, VcE = 10V, f = 1 kHz. (3) I¢ = 500 mA, Ve = 30V, 1" = 152 =50 mA. (4) Ic = 150 mA, Ve = 30V, 1g1 = 152 = 16 mA. (5) I = 100 pA,
Vee =10V, f = 1 kHz. (6) I = 500 mA, Ve = 30V, Ig! = 1g2 =50 mA.
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MEDIUM POWER (Continued)
' Veeo | Vceo | VeBo lces” VCE(SAT) VBE(SAT) Cob fr toff | NF
Type Case Iceo 5 VcB heg Ilc "o Vce Ic Ic Test Process
N ste | V) v V0 ® W | Min Max @ ma) & V) W os )@y | PRV (MH2) @ a L s | (dBY e N
S 4 Min Min Min Max Max Min  Max Max | Min  Max Max | Max | “OnEIHOns °-
TN3245 |TO0-237 | 50 50 5 50 50 35 150 1 0.35 1.1 150 | 25 | 150 50 : 70
(91) i 30 90 500 1 06 075 15 500
20 1A 5 12 2.0 1A
TN3467 | TO-237 | 40 40 5 100 30 40 . 150 1 03 1.0 150 | 25 | 175 50 70
(91) 40 120 500 1 05 08 1.2 500
40 1A 5 1.0 1.6 1A
TNS022 | TO-237 | 50 50 5 , 15 100 1 0.2 1.0 100 | 25 | 170 50 90 6 70
(91 25 100 500 1 04 08 14 500 -
25 1A 5 0.8 1.75 1A )
TN5023 | TO-237 | 30 30 5 D) 100 1 0.17 1.0 100 | 200 50. | 90 6 70
(91) 40 100 500 1 035 08 14 500
. . 40 1A 5 0.7 1.75 1A
NSE872 | TO-202 | 300 300 100 200 | 50 25 20 60 10 76
(51)
2N6726 | TO-237 | 40 | 30 5 100 40 55 10 1 05 1A 50 ) ] 77
(91) 60 100 1 .
50 200 1A 1
2N6727 | TO-237 | 50 40 5 100 50 55 10 1. 05 1A 50 500 50 77
(91) 60 100 1
. 50 250 1A 1
92PUS1 | TO-237 30 100 40 50 1A 1 0.5 : 1A | 30 |50 50 77
(91) 60 100 1
] 55 10 1
92PUS1A | TO-237 40 100 50 50 BEEYN 1 05 1A 30 | 50 50 77
“ e i 60 100 1 k
55 10 1
NSD202 | TO-202 | 60 45 5 100 60 25 1A 5, 0.2 0.9 100 | 30 | 60 50 : 77
(55) 40 500 5
50 150 100 5
40 10 5 04 1.2 500
NSD203 | T0-202 | 60 . 45 5 100 60 30 1A 5 0.2 09 100 | 30 | 60 50 ° 77
(55) .| 50 500 5
: 120 360 100 5
50 10 5 04 - 1.2 500
"NSDU51 | TO0-202 | 40 30 . 5 100 30. 50 1A 1 0.7 1A 30 [ 50 50 77
(55) v : 60 100 1 : .
. 55 10 1 )
NSDUS1A | TO-202 | 50 40 5 100 40 50 1A 1 0.7 1A 30 | 50 50 77
(55) 60 100 1 :
E 55 ) 10 1
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MEDIUM POWER (Continued)
Veeo | Vceo | VeBo lces® VCE(SAT) VBE(SAT) Cob fr toff | NF
Type Case IcBo Ves hgg Ic VcE Ic Ic Test Process
No. syte | V) tv) V) Al © W) | Min Max @ (ma) & () V)& )@y | PR MH2) @y | ) ] 9B onditions | No.
Min Min Min Max Max Min  Max Max | Min  Max Max | Max
NSDU52 | TO-202 | 60 40 5 100 40 30 500 10 0.4 13 150 | 20 | 150 20 77
| (s5) 50 300 150 10
50 10 10
NSE170 | T0-202 40 100 60 12 15A 1 0.9 15  15A 50 100 77
(56) 30 500 1
50 250 100 1 0.3 500
2N6564 | TO-202 | 60 60 5 100 40 25 500 1 1.0 1A 18 |75 250 100 78
(55) 60 250 1
80 300 50 1
60 10 1 0.5 250
2N6555 | TO-202 | 60 60 5 100 60 25 500 1 1.0 1A 18 |75 250 100 78
(55) 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
(55) 60 250 1
80 300 50 1
| s0 10 1 0.5 250
2N6708 | TO-237 | 60 45 5 100 60 40 50 2 1.0 1A 50 50 78
(90) 40 250 250 2
25 500 2 0.5 500
2N6709 | TO-237| 80 60 5 100 80 40 50 2 1.0 1A 50 50 78
(90) 40 250 250 2
25 500 2 0.5 500
2N6710 | TO-237 | 100 80 5 100 100 | 40 50 2 1.0 1A 50 50 78
(90) 4 250 250 2
25 500 2 0.5 500
92PE77A | TO-237 45 100 60 25 500 2 05 500 [ 30 [s0 200 78
(90) a0 250 2
40 50 2 1.0 ) 1A
92PE77B | T0-237 60 100 80 25 500 2 0.5 500 | 30 |50 200 78
(90) 40 250 2
40 50 2 1.0 1A
92PE77C | TO-232 80 1 100 100 | 25 500 2 05 500 | 30 | 50 200 78
(90) 40 250 2
40 50 2 1.0 1A
TEST CONDITIONS:
(1) Ic = 50 mA, Vg = 100V, 1g" = 152 =5mA. (2) Ic = 500 uA, VcE = 10V, f = 1 kHz. (3) I¢ = 500 mA, Ve = 30V, g7 = 152 =650 mA. (4) Ic = 150 mA, Ve = 30V, 1g1 = 152 = 15 mA. (5) Ic = 100 uA,
Vee =10V, f = 1 kHz. (6) I = 500 mA, Ve = 30V, 1g1 = 152 = 50 mA.
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MEDIUM POWER (Continued)
Vceo | Vceo | VeBo lces* . VCE(SAT) VBE(SAT) Cob fr toff | NF
Type Case IcBO ves hgg Ic Vce Ic ic o Test Process
N Style {v) i tv) (nA) @ v) Min  Max @ (mA) & (v) v & v e (mA) (pF) (MHz) @ (mA) ns) | (dB) Condition No.
o Y Min Min Min Max Max Min Max Max | Min  Max Max | Max nditions .
D41D1 TO-202 30 100* 45 10 1A 2 0.5 15 500 78
(565) 50 150 100 2
D41D2 TO-202 30 100* 45 20 . 1A 2 0.5 15 500 78
(55) 120 300 100 2
D41D4 TO-202 45 100* 60 10 1A 2 05 15 500 78
’ (55) 50 150 100 2 .
D41D5 TO-202 45 100* 60 20 1A 2 0.5 1.5 500 . 78
(55) 120 360 100 2 )
D41D7 TO-202 60 100* 75 10 1A 2 1.0 1.5 500 78
(55) 50 150 100 2
D41D8 TO-202 60 100* 75 20 1A 2 1.0 15 500 78
(55) 120 360 100 2
D41D10 TO-202 75 100* 90 10 1A 2 1.0 15 500 . 78.
. (55) 50 150 100 2
D41D17 TO-202 75 100* 90 20 1A 2 1.0 1.5 500 78
i (55) 120 360 100 2 -
D41D13 TO-202 75 100* 90 ‘50 150 100 2 1.0 15 500 . 78
(55)
D41D14 | TO-202 75 100* . 90 120 360 100 2 1.0 15 500 78
(55)
D41E1 TO-202 30 _ 100* . 40 10 1A 2 1.0 13 1A 78
(55) . : 50 100 2
D41E5 | TO-202 60 100* 70 10 1A 2 1.0 1.3 1A . 78
(55) : 50 100 2
D41E7 TO-202 80 100* 90 10 1A 2 1.0 13 1A ' 78
(55) . 50 100 2
D43C7 TO-202 60 . 1 pA* 60 10 . 1A 1 0.5 13 - 1A 30 78
(55) 7 25 200 1
D43C8 TO-202 60 1 uA* 60 20 1A 1 0.5 1.3 1A 30 78
(55) 40 120 200 1
D43C9 TO-202 60 1 pA* 60 20 C2A 1 0.5 1.3 1A 30 78
(55) 40 200 1
D43C10 TO-202 80 10 pA* 90 10 1A 1 0.5 1.3 1A 100 78
(55) 25 200 1 .
D43C11 TO-202 80 - 10 pA* 90 20 1A 1 0.5 1.3 1A 100 78
. (55) 40 120 200 1
D43C12 | TO0-202 . 80 10uA* 90 20 2A 1 05 1.3 1A 100 78
(55) 40 120 200 1
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MEDIUM POWER (Continued)
Vceo | Vceo | VEBo ces* VCE(SAT) VBE(SAT) - fr toff | NF k
Type Case Iceo , VcB hege Ic VCcE Ic Ic Test Process
No. Style (v (V) tv) (nA) e (v) Min  Max e (mA) & (V) vi & v (mA) {pF) [MHz) @ (mA) (ns) | (dB) Conditions No.
Min Min Min Max Max Min  Max Max | Min  Max Max | Max
NSD6180 | T0-202 75 500 80 10 1A 2 0.5 12 500 | 30 |50 50 78
(55) . 4 250 500 2
30 50 2
NSD6181 | TO-202 50 500 60 10 1A 2 05 1.2 500 | 30 | S0 50 78
(55) 40 250 500 2
30 50 2
NSDUS5 | T0-202 | 60 60 4 100 60 20 500 1 0.35 250 | 30 | 50 200 78
(55) 50 250 1
80 50 1
NSE171 | TO-202 60 100 80 12 1.5A 1 0.9 15  15A 50 100 78
(56) 30 500 1
50 250 100 1 0.3 500
TN4234 | TO-237 40 0.1mA 40 40 100 1 15 1A | 100 78
(91) 30 150 250 1
20 500 1
10 1A 1
TN4235 | TO-237 60 0.1mA 60 40 100 1 15 1A 100 78
(91) 30 150 250 1
20 500 1
10 1A 1
TN4236 | TO-237 80 0.1mA 80 40 100 1 15 1A 100 78
(91) 30 150 250 1
20 500 1
10 1A 1
2N6728 | TO-237 | 60 60 5 100 40 80 50 1 0.35 250 50 50 79
(91 50 250 250 1
20 500 1
2N6729 | TO-237 | 80 80 5 100 60 80 50 1 0.35 250 50 50 79
(91) 50 250 250 1
20 500 1
2N6730 | TO-237 [ 100 100 5 100 80 80 50 1 0.35 250 50 50 79
(91) . 50 250 250 1
' 20 500 1
2N6732 | T0-237 | 100 80 5 100 80 100 10 2 035 350 50 50 79
(91) 100 300 350 2
TEST CONDITIONS:
(1) 1c = 50 mA, Vg = 100V, 1g? =152 =5 mA. (2) Ic = 500 uA, Vg = 10V, f =1 kHz. (3) Ic = 500 mA, Voe = 30V, 1g7 = 152 =50 mA. (4) Ic = 150 mA, Vee = 30V, 1g T = 152 = 15 mA. (5) I = 100 A,
Vee =10V, f = 1 kHz. (6) I¢ = 500 mA, Vg = 30V, Ig1 =12 = 50 mA.
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PNP Transistors

MEDIUM POWER (Continued)

L Ices” )
v v v \Y [ [2 F
Type Case | VCBO cEo EBO | cao - Vem heE Ic Vee CE(SAT) VBE(SAT) Iic ob T e | ot N Test Process
N syte | V) Vi W A W | Min Max @ mar & W) W oE W)@y | PR MHZ) @y | ns) | LBY o itions | N
o- Y Min Min Min Max Max Min  Max Max | Min  Max .Max | Max onditions o-
92PUS5 | TO-237 60 100 40 20 500 1 0.35 250 | 30 | 50 200 79
(91) 50 250 1
) 80 50 1 -
92PUS6 | TO-237 80 100 60 20 500 1 0.35 250 | 30 |50 200 79
(91 50 250 1 '
80 50 1
92PUS7 | TO-237 100 100 80 20 500 1 0.35 ~250 | 30 |50 200 79
(91) 50 250 1
: 80. 50 1
92PU200 | TO-237.{ 100 80 100 80 100 300 350 2 0.35 350 | 20.| 500 100 79
(91) 100 10 2
NSD204 | TO-202 | 100 80 7 100 100 | 10 1A 5 0.2 0.9 100 | 30 |60 50 79
(55) 50 150 100 5 .
20 10 5 0.5 1.2 500 .
NSD205 | TO-202 | 100 80 - 7 100 100 | 10 1A 5 0.2 0.9 100 | 30°|.60 50 79
(55) 120 - 360 100 5
. 20 10 5 05 1.2 500
NSD206 | TO-202 [ 140 100 7 100 140 | 25 500 5 0.2 09 100 | 30 |60 50 79
(55) 50 - 150 100 5
20 10 5 05 1.2 500
.NSDUS56 | TO-202 | 80 80 4 100 80 20 500 1 0.35 250 | 30 |50 200 79
(55) 50 250 1
80 50 1 .
NSDUS7 | TO-202 | 100 100 4 100 100 | 20 500 1 0.35 250 | 30 |50 200 79
(55) 50 250 1
80 50 1

TEST CONDITIONS:
(1) 1c = 50 mA, Ve = 100V, 1" = 1g2= 5 mA. (2) I¢ = 500 uA, Vcg = 10V, £ = 1 kHz. (3) Ic = 500 mA, Vg = 30V, IgT-= 152 =50 mA. (4) I = 150 mA, Ve = 30V, Ig1 = 152 = 15 mA. (5) Ic = 100 pA,
Vee = 10V, f =1 kHz. (6) Ig = 500 mA, Vg = 30V, Igt = 152 =50 mA.




gee

POWER

l * .
Type Case Vceo | Vceo | VEBO |g§)s(f Ve heE Ic VeE VCE(SAT) VBE(SAT) ic Cob' fr ic | Process
No. Style R @ v | Min Max € ) & W) v & ) ) | P MHz) @ ) [ N
Min Min Min Max Max Min Max Max Min Max
MJE170 | TO-126 40 0.1 60 12 15 1 1.7 2.0 3 50 50 0.1 77
30 05 1 09 15 15
50 250 0.1 1 0.3 05
MJE710 | TO-126 40 100t 40 8 1 1 1.0 1.3 15 77
20 05 1 04 05
40 0.15 1 0.15 0.15
MJE171 | TO-126 60 0.1 80 12 15 1 1.7 2.0 3 50 50 0.1 78
30 05 1 09 1.5 15
50 250 0.1 1 0.3 05
MJE711 [ TO-126 60 100t 80 8 1 1 1.0 13 15 78
20 05 1 04 05
40 0.15 1 0.15 0.15
MJE172 ~ | TO-126 80 0.1 100 12 1.5 1 1.7 2.0 3 50 50 0.1 79
30 05 1 0.9 15 15
50 250 0.1 1 03 05
MJE712 [ TO-126 80 100t 80 8 : 1 1 1.0 1.3 15 79
20 05 1 04 . 05
40 0.15 1 0.15 0.15
2N6489 | TO-220 40 500t 45 5 15 4 1.3 5 5 1 5A
20 150 5 4 35 15
2N6490 | TO-220 60 500t 65 5 15 4 1.3 5 5 1 5A
20 150 5 4 35 15
2NB491 | TO-220 80 5007 85 5 15 4 13 5 5 1 5A
20 150 5 4 35 15
MJE2901T | TO-220 60 25 100 3 2 5A
MJE2955T | TO-220 60 1mA 70 20 70 4 4 1.1 4 5A
5 10 4
TIP42 T0-220 40 400* 40 15 75 3 4 15 6 3 05 5A
30 0.3 4
TIP42A | TO-220 60 400* 60 15 75 3 4 15 6 3 05 5A
30 03 4
TIP42B | TO-220 80 400* 80 15 75 3 4 15 6 3 05 SA
30 0.3 4
TIP42C | TO-220 100 400* 100 15 75 3 4 15 \ 6 3 0.5 5A
: 30 0.3 4
N sio}sisuell dNd




922

PNP Transistors

POWER (Continued)
Vego | Veeo | Veso | [CES; \ 0 v c 5
Type Case 1cext vcs hgg Ic VcE CE(SAT) BE(SAT) Ic ob T Ic Process
No. Style v v ) (uA) v) Min Max & W (V) & v € (a)| PP (MHz) (a) No
- Min Min Min l\'lliax Max Min  Max Max | Min  Max :
2N5193 | TO-126 40 100 40 10 » 4 2 06 15 2 1 5E
25 100 15 2 1.2 4
IN5194 | TO-126 60 100 60 10 4 2 06 15 2 1 5E
25 100 15 2 1.2 4
2N5195 | TO-126 80 100 80 7 4 2 06 15 2 1 5E
20 80 15 2 12 a
2N6107 | TO-220 70 1007 75 5 65 4 1.0 2 250 | 10 05 5E
30 150 2 4 2.0 6.5
2N6109 | TO-220 _50 100t 56 5 65 4 1.0 25 | 250 | 10 05 5E
30 150 25 4 2.0 65 ’
2N6110 | TO-220 30 100t 375 | 5 6.5 4 1.0 3 250 | 10 05 5E
Lead 30 150 3 4 20 6.5
Form +
Clip
IN6111 | TO-220 30 100t 375 | 5 6.5 4 10 3 250 | 10 0.5 5E
30 150 3 4 20 65
2N6124 | TO-220 45 100 45 10 4 2 06 15 25 1 5E
' 25 100 15 2 14 4
2N6125 | TO-220 60 100 60 10 2 06 15 25 1 5E
25 100 15 2 14 4
2N6126 | TO-220 80 100 80 7 2 06 15 25 1 5E
20 80 15 2 14 4
2N6132 | TO-220 20 100 20 7 7 4 14 7 25 1 5E
20 100 25 4
2N6133 | TO-220 60 100 60 | .7 7 a 14 7 25 1 5E
. 20 100 25 4
2N6134 | TO-220 80 100 60 5 7 4 20 7 25 1 5E
20 100 25 4
MJE371 | TO-220 20 40 1 1 5E
2N4918 | TO-126 40 100 40 10 100 1 1 06 13 1 100 | 3 025 | 5F
20 0.5 1
40 0.05 7
2N4919 | TO-126 60 100 60 10 1 1 06 13 1 100 | 3 025 | S&F
20 100 05 1 -
40 0.05 1
2N4920 | TO-126 80 100 80 10 1 1 06 13 1 100 | 3 025 | SF
20 100 05 1
; 40 0.05 1
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POWER (Continued)
VeBo | Vceo | VEBO ICES: . VCE(SAT) VBE(SAT) Cob fT
Type Case ICEX Ve hgg Ic VCE Ic ic Process
No. Style V) v tv) WA © v | min max € a & W v & V) (a) | ®F) (MHz) ® @ | N
Min Min Min Max . Max Min Max Max Min Max
2N6475 | TO-220 100 - 100 100 15 150 15 4 1.2 15 250 | 10 0.5 5F
2 4.0 2.5
2N6476 | T0-220 120 100 120 15 150 15 4 1.2 15 250 | 10 05 5F
2 40 25
MJE370 | TO-220 30 25 0.2 1 5F
TIP30 TO-220 40 200* 40 15 75 1 4 0.7 1 3 0.2 5F
40 0.2 4
TIP30A | TO-220 60 200* 60 15 75 1 4 0.7 1 3 0.2 5F
' 40 0.2 4
TIP30B | TO-220 80 200* 80 15 75 1 4 0.7 1 3 0.2 5F
40 0.2 4
TIP30C | TO-220 100 200* 100 15 75 1 4 0.7 . 1 3 0.2 5F
40 0.2 4
TIP32 T0O-220 40 200* 40 10 50 3 4 1.2 3 3 05 5F
25 1 4
TIP32A | T0-220 60 200* 60 10 50 3 4 1.2 3 3 0.5 5F
25 1 4
TIP32B | TO-220 80 200* 80 10 50 3 4 1.2 3 3 05 5F .
25 1 4
TIP32C | TO-220 100 200* 100 10 50 3 4 1.2 3 3 05 5F
25 1 4
TIP62 T0-220 40 200* 40 15 100 05 4 0.7 05 3 0.05 5F
40 0.05 4
TIP62A | TO-220 60 200* 60 15 100 05 4 0.7 05 3 0.05 5F
40 0.05 4
TIP62B | TO-220 80 200* 80 15 100 0.5 4 0.7 0.5 3 0.05 5F
40 0.05 4
TIP62C | TO-220 100 200* 100 15 100 05 4 0.7 05 3 0.05 5F
) 40 . 0.05 4
D43C1 T0-202 30 1A 1 10 1A 1 0.5 1.3 1A 30 5P
(56) 25 200 1
D43C2 T0-202 30 1A 30 20 1A 1 05 1.3 1A 30 5P
(56) 40 . 120 200 1
- D43C3 T0-202 30 ) 1 uA 30 20 1A 1 0.5 1.3 1A 30 5P
(56) 40 200 1
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PNP Transistors
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POWER (Continued)
Vego | Veeo | Veso | |CES) VCE(SAT) VBE(SAT) c f
Type Case 0 1cex! - Ve hgg Ic VcE T Ic ob Ic Process
No Style VW REY €@ W) | Min Max € @) & ) vi & W ) | ®F) MHz2) @ ] N
. 4 Min Min Min Jax Max Min Max Max Min Max :
D43C4 T0-202 45 1A 45 10 1A 1 0.5 13 1A 30 5P
(56) 25 200 1
D43C5 T0-202 45 1uA 45 20 1A 1 0.5 1.3 1A 30 5P
(56) 40 120 200 1
D43C6 T0-202 45 1 pA 45 20 2A 1 0.5 13 1A 30 5P
(56) 40 200 1 .
D45C1 | TO0-220 30 10% 40 10 1 1 0.5 1.3 1 125 | 3 0.02 5P
25 0.2 1
D45C2 T0-220 30 10* 40 20 1 1 0.5 : 1.3 1 125 [ 3 0.02 5P
40 120 0.2 1
D45C3 T0O-220 30 10* 40 20 2 1 05 } 1.3 1 126 | 3 0.02 5P
’ 40 0.2 1 .
D45C4 T0-220 45 10* 55 10 1 1 05 13 1 125 | 3 0.02 5P
25 0.2 1 '
D45C5 T0-220 45 10* 55 20 1 1 05 : 1.3 1 125 | 3 0.02 5P
40 120 0.2 1
D45C6 T0-220 ) 45 10* 55 20 2 1 0.5 1.3 1 125 |3 0.02 5p
40 0.2 1
D45C7 T0O-220 60 10* 70 10 1 1 05 13 1 126 | 3 0.02 5P
25 0.2 1
D45C8 T0-220 60 10* 70 20 1 1 05 1.3 1 126 | 3 0.02 5P
40 120 0.2 1
D45C9 TO-220 60 10* 70 20 2 1 0.5 1.3 1 125 | 3 0.02 5p
40 0.2 1 N
D45C10 | TO-220 80 10* 90 " 10 1 1 0.5 1.3 1 125 | 3 0.02 5P
D45C11 | TO-220 80 10* 90 20 1 1 05 1.3 1 125 | 3 0.02 5P
40 120 0.2 1 .
D45C12 | TO-220 80 ) 10* 90 20 2 1 0.5 1.3 1 125 | 3 0.02 5P
40 0.2 1 ‘
MJE230 | TO-126 40 40 200 0.2 1 0.3 0.5 70 50 0.1 5P
. ) 20 2 1 0.8 1.8 2 .
MJE231 [ TO-126 40 40 200 0.2 1 0.3 05 70 50 0.1 5P
o . 20 ) 2 1 0.8 1.8 2
“MJE232 | TO-126 40 25 0.2 1 0.3 05 70 50 0.1 5P
10 . 1 1 1.8 2 .
MJE233 | TO-126 60 40 200 0.2 1 0.3 0.5 70 50 0.1 5P
’ 20 2 1 08 1.8 2
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POWER (Continued)
T vceo | Vceo | Veso | SES VCE(SAT) VBE(SAT) Cob fr
ype Case ICEX Vee hege Ic VCE Ic Ic Process
No. syie | WL W T @ Wy | min max € & W) AU (a) | P MH2) @A) | No.
N Min Min Min Max Max Min Max Max Min Max
MJE234 | TO-126 60 40 150 0.2 1 03 05 | 70 50 0.1 5P
20. 1 1 06 1
. 18 2
MJE235 | TO-126 60 25 0.2 1 03 05| 70 50 0.4 5P
10 1 1 18 2
MJEZ50 | TO-126 40 200 0.2 1 03 v 05 | 70 20 01 5P
15 2 1 08 18 2
MJE251 | TO-126 80 40 120 0.2 1 03 05 | 70 20 01 5P
: 20 1 1 06 1
18 - 2
MJE252 | TO-126 80 25 0.2 1 03 05| 70 20 0.1 5P
10 1 1 18 2
MJE263 | TO-126 100 0 120 0.2 1 03 05 | 70 40 0.1 5P
1 1 038 18 2
MJE254 | TO-126 . 100 25 0.2 1 03 05 | 70 20 01 5P
10 1 1 18 2
D45H1 | T0-220 30 10 30 20 4 1 1.0 15 8 5Q
i ) 35 2 1
D45H2 | TO-220 30 10 30 40 a 1 1.0 15 8 50
60 2 1 :
D45H4 | TO-220 45 10 45 20 4 1 10 15 8 _ 50
35 2 1
D45H5 | TO-220 45 10 45 40 4 1 10 15 8 50
60 2 1
D45H7 | T0-220 60 10 60 20 7] 1 10 15 3 5Q
35 2 1
D45H8 | TO-220 60 10 60 40 3 1 10 15 8 5Q
60 2 1
D45H10 | TO-220 80 10 80 20 2 1 10 15 8 5Q
35 2 1
D45H11 | T0-220 80 10 80 20 4 1 10 15 8 50
; 60 2 1
MJE210 | TO-126 25 70 05 1 03 05 | 120 | 65 0.1 5R
45 180 2 1 0.75 2
10 5 2
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PNP Transistors

0€-¢

DARLINGTON
\/ Vces® VEBO ICES’ VCE(SAT) VBE(SAT) C. f
Type Case CBO | vcgo Icex! - VcB heg ic VcE Ic ob T Ic | Process
N Styl v o | VA © W | win Max € A & vi & W ) | P MHz) @ 5| N
o. tyle Min ol Min BAL Max - Min  Max Max | Min  Max o
Min Max .
D41K1 | TO-202 30* 13 05 30 | 10,000 0.2 5 15 25 15 100 0.02 61
(55) 1000 15 5
D41K2 | T0-202 50 13 05 50 | 10,000 0z 5 15 25 15 2100 0.02 61
(55) ‘ 1000 15 5 )
D41K3 | T0-202 30 13 05 30 | 10,000 02 5 15 25 1 T 100 0.02 61
(55) 1000 15 5
Da1K4 | T0-202 50 13 05 50 | 10,000 0.2 5 15 25 1 100 0.02 61,
(55) 1000 15 5
MPSA62 | TO-92 20 ~ o1 15 | 20,000 10 5 10 10 0.01 61
(92)
MPSAB3 | T0-92 30" 0.1 30 | 10,000 100 5 15 100 125 0.01 61
(92) 5000 10 5
MPSAG4 - | TO-92 307 0.1 30 | 20,000 100 5 15 100 125 0.01 61
(92) 10,000 10 5
MPSA65 | T0-92 30 0.1 30 | 50,000 001 & 15 100 0.01 61
(92) . 20,000 0.1 5
MPSAG66 | TO-92 30 04 30 | 75,000 001 5 15 - 100 0.01 61
(92) 40,000 0.1 5
NSDU95 | T0-202 50 10 25,000 02 5 15 ' 1 50 0.02 61
(55) 15,000 05 5
4000 1 5
NSDU95A | T0-202 60 10 25,000 . 02 5 15 1 50 0.02 61
(55) , 15,000 05 5 '
4000 S 5
2N6034 | TO-126 40 500 20 | 100 4 3 2.0 T2 200 | 25 0.75 5
750 15000 2 3
/ 500 005 3 3.0 40 )
2N6035 | TO-126 60 500 60 | 100 2 3 20 2 200 | 25 0.75 5J
750 15000 2 3
500 0.5 3 30 40 a
2NB036 | TO-126 80 500 80 | 100 ) 3 20 2 200 | 25 0.75 5J
2N6040 | T0-220 60 5007 60 | 1000 20,000 4 - 4 20 2 300 5J
100 8 4 '
2N6041 | T0-220 80 5007 80 | 1000 20000 4 a 20 ' a 300 5J
100 8 4
MJE700 | TO-126 60 200 60 | 750 15 3 25 15 1 15 5J
MJE701 | T0-126 60 200 60 | 750 2 3 2.8 2 1 15 5)
MJE702 | TO-126 80 200 80 | 750 15 3 25 15 1 15 5J
MJE703 | TO-126 80 200 80 | 750 2 3 28 2 1 15 5J
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DARLINGTON (Continued)
VCEs* ICES*
Type case | VCBO | voro | Veso et Ves hee e . Ve | VeE(sam VBE(SAT) e | Cob fr i | Process
No. Style V) v | VM A © W | win Max € A & W) (Vi v ) | PP (MHz) © @ | N
Min Mi Min Max Min Max Max Min Max
in Max

TIP115 | T0-220 60 TmA 60 | 500 2 4 25 2 54
1000 1 4

TIP116 TO-220 80 1mA 80 500 . 2 4 25 2 5J
1000 1 4

TIP117 | T0-220 100 TmA 100 | 500 2 2 25 2 5
1000 1 4

TiP125 | T0220 ) 200 60 | 1000 3 3 40 5 55
1000 05 3 20 3

TiP126 | T0-220 80 200 80 | 1000 3 3 40 5 51
1000 05 3 20 3

TiP127 | TO220 00 200 100 | 1000 3 3 a0 5 55
1000 05 3 20 3

2N6042 | TO-220 100 500f 100 | 1000 20000 4 P 20 3 300 5K
100 8 4

SE9400 | TO-220 60 750 1 3 20 4 5K
1000 4 3
100 75 3 25 75 1 4

SE9401 | TO-220 80 750 1 3 20 1 4 5K
1000 4 3
100 75 3 25 75

SE9402 | T0-220 100 750 1 3 20 1 4 5K
1000 4 3

. 100 7.5 3 25 75

TIP105 | TO-220 60 1000 20,000 3 4 20 30 5K
200 8 4 25 8.0

TIP106 | TO-220 80 1000 20000 3 2 20 3 5K
200 8 4 25 8

TIP107 | TO0-220 100 1000 20,000 3 ) 20 3 5K
200 8 4 25 8

TIP135 TO-220 60 200 60 1000 15,000 4 4 3.0 6 200 5K
500 1 4 20 4

TIP136 TO-220 80 200 80 1000 15,000 4 4 3.0 6 200 5K
500 1 4 20 4

TIP137 TO-220 100 200 100 1000 15,000 4 4 3.0 6 200 5K
500 1 4 2.0 4
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JFET Selection Guide

%

N-Channel JFETs
SWITCHES/CHOPPERS
BVass |  lass i v 1 r G c ton | t :
e | Gave | Blooo | ioce aw aps Vos | mavas 1p | masin | T o0 @ VoS vos (o o¥BS vos | | @ | "0 | 12
Min (A)| Max (V) Max (V) (V) |Min Max (V) (nA) |Min Max (V) | Max (mA)] Max (V) (V) [Max (V) (V) [Max | Max

2N3824 | TO-72 | 50 1 0.1 30 01 15 -8 8 15 0.1 250 . 6 15 0 3 0 -8 55 25
2N3966 TO-72 | 30 1 1 20 0.1 10 -7 4 10 10 2 20 | 220 6 20 0 1.5 0 -7 50 25
2N3970 TO-18 | 40 1]1025* 20 (025 20 -12 4 10 20 1 50 150 20 30 1 25 20 0 6 0 -12] 20 30 51 02
2N3971 TO-18 | 40 11025* 20 {025 20 -—-12 2 20 1 25 75 20 60 1 25 20 0 6 0 -12 | t30 60 51 02
2N3972 TO-18 | 40 11025 20 {0.25 20 -12( 05 20 1 5 30 20 | 100 1 25 20 0 6 0 —-12| 80 | 100 51 02
2N4091 ‘| TO-18 | 40 1 0.2* 20 02 20 -12 5 10 20 1 30 20 30 1 16 20 0 5 0 -20f 25 40 51 02
2N4092 TO-18 | 40 1 0.2* 20 02 20 -8 2 7 20 1| 15 20 50 1 16 20 0 5 0 -20| 35 60 51 02
2N4093 TO-18 | 40 1 0.2* 20 02 20 -6 1 20 1 8 20 80 1 16 20 0 5 0 -20{ 60 80 51 02
2N4391 TO-18 | 40 1 0.1 20 01 20 -12 4 10 20 1] 50 150 20 30 1 14 20 0 35 0 -12] 20 35 51 02
2N4392 TO-18 | 40 1 0.1 20 0.1 20 -7 2 20 1| 25 75 20 60 1 14 20 0 35 0 -7] 20 55 51 02
2N4393 TO-18 | 40 1 0.1 20 0.1 20 -5 05 3 20 1 5 30 20 | 100 1 14 20 0 3.5 0 -5 20 80 51 02
2N4856 TO-18 | 40 11025 20 (025 15 -10 4 10 15 05| 50 15 25 18 0 -10 8 0 =10 9 25 51 02
2N4856A | TO-18 | 40 1.].025 20 [025 15 -10 4 10 15 05| 50 15 25 10 0 -10 4 0 -10 8 20 51 02
2N4857 TO-18 | 40 11025 20 |025 15 -10 2 15 05| 20 100 15 40 18 0 -10 8 0 -10| 10 50 51 02
2N4857A | TO-18 | 40 11025 20 (025 15 -10 2 15 05( 20 100 15 40 10 0 -10| 35 0 -10] 10 40 51 02
2N4858 TO-18 | 40 11025 20 (025 15 -10| 0.8 4 15 0.5 8 80 15 60 18 o -10 8 0 -10] 20 | 100 51 02
2N4858A | TO-18 | 40 11025 20{025 15 -10( 0.8 4 15 0.5 8 80 15 60 10 0 -10] 35 0 -10{ 16 80 51 02
2N4859 TO-18 | 30 11025 15 (025 15 —-10 4 10 15 05| 50 15 25 18 0 -10 8 0 -10 9 25 51 02
2N4859A | TO-18 | 30 11025 15 {025 15 -10 4 10 15 05] 50 15 25 10 0 -10 4 0 -10 8 20 51 02
2N4860 TO-18 | 30 11025 15 |025 15 -—-10| 2 6 15 05| 20 100 15 40 18 0 =10 8 0 -10{ 10 50 51 02
2N4860A | TO-18 | 30 11025 15 (025 15 -10 2 6 15 051 20 100 15 40 10 0 -10| 35 0 -10| 10 40 51 02
2N4861 TO-18 | 30 11025 15 (025 15 -10] 08 4 15 0.5 8 80 15 60 18 0 -10 8 0 -10| 20 | 100 51 02
2N4861A | TO-18 | 30 11025 15 (025 15. -10]|08 . 4 15 0.5 8 80 15 60 10 0 -10| 3.5 0 -10| 16 80 51 02
2N5432 TO-52 | 25 1 02 15 0.2 5 -10 4 10 5 3| 150 15 5 10 30 0 -10| 15 0 =10 5 36 58 07
2N5433 TO-52 | 25 1 02 15 0.2 5 -10 3 9 5 3| 100 15 7 10 30 0 -10| 15 0 -10 5 36 58 07
2N5434 TO-52 | 25 1 02 15 0.2 5 =10 1 4 5 3| 30 15 10 10 30 0 -10| 15 0o -10 5 36 58 07
2N5555 TO92 | 25 10 1 15 10 12 -10 (10) 15 15 | 150 5 15 0 1.2 0 -10| 10 25 50 92
2N5638 TO92 | 30 10 1 15 1 15 -12 ' (12) 50 20 30 1 10 0 -12 4 0 -12 51 ° 92
2N5639 TO-92 | 30 10 1 15 1 15 -8 8) 25 20 60 1 10 0 -12( 4 0 -8 51 92
2N5640 TO-92 | 30 - 10 1 15 1 15 -6 (6) 5 20 | 100 1 10 0 -12 4 0 -6 51 92,
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N-Channel JFETs
SWITCHES/CHOPPERS (Continued)
BVgss | _lass | v I r G c ton | t
e | Gase | BaDo | 1060 lni) @'Vps Vas| W@ Vos  Ip | ma)vos | @ iip |i9P @ Vps Vs P @vos vas | @) | 5 | Mt | NS
Min (A)| Max (V) Max (V) (V) | Min Max (V) (nA) |Min Max (V) | Max (mA){ Max (V) (V) [Max (V) (V) |Max | Max
2N5653 TO92 | 30 10 1 15 1 15 -12 (12) 40 20 50 1 10 0 -12| 35 0 -12 9 15 51 92
2N5654 TO-92 | 25 10 1.15 10 15 -8 8) 15 20 | 100 1 10 0 -12{ 3.5 0 -81 14 30 51 92
J108 TO92 | 25 1 3 15 3 5 -10 3 10 5 1000 | 80 15 8 10 | t30 0 -10| t15 0 -10| t5 136 58 92
J109 TO-92 | 25 1 3 15 3 5 -10 2 6 5 1000 | 40 15 12 10 | t30 0 —-10| t15 0 -10| t5 | t36 58 92
J110 TO92 | 25 1 3 15 3 5 -10]05 5 1000| 10 15 18 10 | t30 0 -10| t15 0 -10 ts | t36 58 92
J111 TO92 | 35 1 1 15 1 5 -10 3 10 5 1000| 20 15 30 1 t10 0 -10| t5 0 —-10| t13 | 35 51 92
J112 TO92 | 35 1 1 15 1 5 -10 1 5 5 1000 5 15 50 1 t10 0 -10| t5 0 —10} t13 | t35 51 92
J113 TO92 | 35 1 1 15 1 5 -10]05 3 5 1000 2 15 | 100 1 t10 0 -10| t5 0 -10| t13 | . t35 51 92
J114 TO92 | 25 1 1 15 1 5 -10 3 10 5 1000 15 15 | 150 1 t4 0 -10| t2 0 —-10| t6 | t20 90 92
PN4091 TO-92 | 40 i 0.2* 20 02 20 -12 5 10 20 11 30 20 30 16 20 0 5 20 0 25 40 51 92
PN4092 TO-92 | 40 1 0.2* 20 02 20 -8 2 20 1 15 20 50 16 20 0 5 20 o 35 60 51 92
PN4093 TO-92 | 40 1 02* 20 | 02 20 -6 1 5 20 1 8 20 80 16 20 0 5 20 0 60 | 80 51 92
PN4391 TO-92 | 40 1 0.1 20 01 20 -12 4 10 20 11 50 150 20 30 14 20 0 3.5 0 -12| 20 35 51 92
PN4392 TO-92 | 40 1 0.1 20 0.1 20 -7 2 20 1] 25 75 20 60 14 20 0 35 0 -7 40 80 51 92
PN4393 TO-92 | 40 1 0.1 20 01 20 -5105 3 20 1 5 30 20 | 100 14 20 0 3.5 0 -5 55 | 130 51 92
PN4856 TO-92 | 40 11025 20 |025 15 -10 4 10 15 05| 50 15 25 18 0 -10 8 0 -10 9 25 51 92
PN4857 TO-92 | 40 11025 20 (025 15 -10 2 6 15 05| 20 100 15 40 18 0 -10 0 -10| 10 50 51 92
PN4858 TO-92 | 40 11025 20 J|025 15 -10]0.8 4 15 0.5 8 80 15 60 18 0 -10 8 0 -10| 20 | 100 51 92
PN4859 TO92 | 30 11025 15 1025 15 -—10 4 10 15 05| 50 15 25 18 0 -10 8 0 -10 9 25 51 92
PN4860 TO-92 | 30 11025 15 ]025 15 -10 2 15 05| 20 100 15 40 18 0 -10 8 0 -10] 10 50 51 92
PN4861 TO-92 | 30 11025 15 ]025 15 -10]08 4 15 0.5 8 80 15 60 18 0 -10 8 0 -10| 20 | 100 51 92
PN5432 TO-92 | 25 1 02 15|02 5 -10f( 4 10 5 31]150 15 5 10| 30 0 -10f 15 0 -10| 5| 36 58 92
PN5433 TO-92 | 25 1 02 15|02 5 -10| 3 5 3100 15 7 10| 3 0 -10f 15 0 =10 5| 36 58 92
PN5434 TO-92 | 25 1 62 15 [ 02 5 -10 1 4 5 3| 30 15 10 10} 30 O0 -10| 1 0 -10| 5| 36 58 92
TIS73 TO-92 | 30 1 2 15 2 15 -10 4 10 15 41 50 15 25 18 0 -10 8 0 -10 9 25 51 97
TIS74 TO-92 | 30 1 2 15 2 15 -10] 2 6 15 41 20 100 15 40 18 0 -10( 8 0 -10| 10| 50 51 97
TIS75 TO-92 | 30 1 2 15 2 15 -10]|08 15 4 8 80 15 60 18 0 -10f 8 0 -10| 20 | 100 51 97
U1897 TO-92 | 40 1 0.2* 20 5 10 20 1| 30 20 30 1 16 20 0 5 0 -20| 25| 40 51 92
U1898 TO-92 | 40 1 02* 20 2 7 20 1| 15 20 50 1 16 20 0 5 0 -20| 35| 60 51 92
U1899 TO-92 | 40 1 0.2* 20 1 5 20 1 8 20 80 1 16 20 0 5 0 -20| 60| 80 51 92
t = typical value.
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JFET Selection Guide

'N-Channel JFETs

¥-€

RF, VHF, UHF AMPLIFIERS
. NF
Type Case BVgss lgss Vp Ipss Re Y¢s Re(Yos) Ciss Crss (dB)@Rg =1k [ Process | Pkg.
No. Style | (V) @ Ig | (PA)@Vpg (V) @Vps Ip- (mA) @ Vpg|(mmho)@Freq| (xmho) @ t | (PF)@Vps Vgs |(PFl@Vps Vgs Freq No. No.
Min (A) [Max (V) | Min Max (V) (nA) [Min Max (V) | Min (MHz) [{Max (MH2) [Max (V) (V) (Max (V) V) Max (MH2)
2N3819 TO92 | 25 112 15 8 15 2 2 20 15 1.6 100 8 15 0 -4 15 0 50 94
2N3823 TO-72 | 30 1105 20 8 15 0.5 4 20 15| 3.2 200 200 200 6 15 0 -2 15 0 25 100 50 25
2N4223 TO-72 | 30 10 | 0.25 20 | 0.1 8 15 0.25 3 18 15 2.7 200 200 200 6 15 0 |-2 15 0 5 200 50 25
2N4224 TO-72 | 30 10 |05 20 0.1 8 15 0.5 2 20 15 1.7 200 200 200 | 6 15 0 2 15 0 50 25
2N4416 TO-72 | 30 1101 20 6 15 1 5 15 15 4 400 100 400 4 15 0 0.8 15 0 4 400 50 25
2N4416A | TO-72 | 35 1101 20 25 6 15 1 5 15 15 4 400 100 400 4 15 0 0.8 15 0 4 400 50 25
2N5078 TO-72 | 30 11025 20 0.5 8 15 4 25 15 4 200 150 200 6 15 0 2 15 0 3 200 50 25
2N5245 TO92 | 30 1 (1 20 1 6 15 10 5 15 15 4 400 100 400 45 15 0 1 15 0 4 400 90 97
2N5246 TO-92 | 30 1)1 20 0.5 4 15 10] 1.5 7 15 2.5 400 100 400 4.5 15 0 1 15 0 90 97
2N5247 TO-92 | 30 111 20 1.5 8 15 10 8 24 15 4 400 150 400 45 15 0 1 15 0 90 97
2N5248 TO-92 | 30 115 20 1 8 15 10 4 20 15 3 200 200 200 6 15 0 2 15 0 50 94
2N5397 TO-72 | 25 1101 15 1 6 10 1 10 30 10 55 450 200 450 5 10 10mA| 1.2 10 10 mA| 35 450 90 29
2N5398 TO-72 | 25 1101 15 1 6 10 1 5 40 10 5.0 450 400 450 55 10 0 1.3 10 0 3.2 450 90 29
2N5484 TO92 | 25 11 20 0.3 3 15 10 1 5 15 25 100 75 100 5 15 0 1 15 0 100 50 92
2N5485 TO-92 | 25 1 (1 20 1 4 15 10 4 10 15 3 400 100 400 5 15 0 1 15 0 4 400 50 92
2N5486 TO92 | 25 11 20 2 6 15 10 ‘8 20 15 3.5 400 100 400 5 15 0 1 15 0 4 400 50 92
2N5668 TO92| 25 10 | 2 15 0.2 4 14 10 1 5 15 1 100 50 100 7 15 0 3 15 0 25 100 50 92
2N5669 TO92 | 25 10 | 2 15 1 6 15 10 4 10 15 1.6 100 100 100 7 15 0 3 15 0 25 100 50 92
2N5670 | TO-92| 25 10 |2 15 2 8 15 10 8 20 15| 25 100 |150 100 7 15 0 3 15 0 25 100 50 92
2N5949 TO-92 | 300 1)1 15 3 7 15 100 12 18 15 3.0 100 75 100 6 15 0 .2 15 0 5 100 50 97
2N5950 TO92 | 30 101 15 25 6 15 100 10 15 15 3.0 100 75 100 | 6 15 0 2 15 0 5 100 50 97
2N5951 TO92 | 30 111 15 2 5 15 100 7 13 15 ] 3.0 100 75 100 6 15 0 2 15 0 5 - 100 50 97
2N5952 TO-92 | 30 101 15 13 35 15 100 4 8 15 1.0 100 75 100 6 15 0 2 15 0 5 100 50 97
2N5953 TO92 | 30 1 {1 ) 15 0.8 3 15 100 { 25 5 15 1.0 100 50 100 6 15 0 2 15 0 5 100 .' 50 97
J300 TO-92 | 25 - 1. 0.5 15 1 6 10 . 1 .30 10| 45 0001 {200 0001 |55 10 5mA|[17 10 5mA t2 100 90 92
J304 TO-92 | 30 1.{0.1 20 2 6 15 1 5 15 15| t4.2 400 t80 100 t3 15 0 t.8 15 0 t4 400 50 92
J305 TO-92 | 30 1101 20 | 05 3 15 1 8 15| t3.0-0 400 t80 100 t3 15 0 t.8 15 0 t4 400 50 92
J308 7092 | 25 101 15 1 65 10 1] 12 60 10 8 0.00i 200 0.001 | 75 0 -10.]1 25 0 -10 | t1.5 100 92 ’ 92
J309 TO92 | 25 111 15 1 40 10 1 12 30 10 10 0.001 [200 0.001 | 75 0 -10 | 25 0 -10 | 115 100 92 92
J310 . TO-92 | 25 1)1 15 2 65 10 1 24 60 10 8 0.001 |200 0.001 ] 75 0 -101]25 0 -10| t15 100 92 92




N-Channel JFETs

RF, VHF, UHF AMPLIFIERS (Continued)

Gt

NF

Type Case BVgss Igss Vp Ipss Rel Yis! Re(Yos) Ciss Crss (dB)@Rg =1k | Process | Pkg.

No. Style | (V) @ Ig |(nA)@Vpg V) @Vps Ip (mA) @ Vpg[(mmho)@Freq| (umho) @ f | (pPF)@Vpgs Vgs |(PF)@Vps Vgs Freq No. No.

Min (xA) |Max (V) |Min Max (V) (nA) [Min Max (V) | Min (MH2) |Max (MHz) |[Max (V) (V) [Max (V) (V) | Max (MHz)
MPF102 | TO-92 | 25 112 15 8 15 2 2 20 15| 16 100 {100 200 7 15 0 3 15 0 50 92
MPF106 | TO-92 | 25 1 |1 20 | 05 4 15 05 4 10 15| 25 0.001 5 15 0 2 15 0 4 400 50 92
MPF107 | TO-92 | 25 1 |1 20 2 6 15 05 8 20 15 4 0.001 5 15 0 1.2 15 0 4 400 50 92
MPF108 | TO-92 | 25 10 |1 15 | 05 8 15 10 | 15 24 15| 16 100 200 100 65 15 0 25 15 0 3 100 50 92
MPF256 | TO-92 | 25 10 |5 15 [05 75 15 200u« 3 18 15 6 0.001 ’ 2.0 100 90 92
MPF820 | TO-92 | 25 10 |5 15 5.0 15 200x | 10 15 0.001 4.0 100 51 92
PN4223 TO-92 | 30 11025 20 |01 8 15 1 3 18 15| 27 200 [200 200 6 15 0 2 15 0 5 200 50 92
PN4224 TO-92 | 30 1 |05 20 |01 8 15 5 2 20 15| 1.7 200 |[200 200 6 15 0 2 15 0 50 92
PN4416 7092 [ 30 1 |01 20 6 15 1 5 15 15 4 400 100 400 4 15 0 08 15 0 4 400 50 92
U308 TO-52 | 25 11015 15 1 6 10 1 12 60 10 10 0.001 (150 100 5 0 10mA| 25 0 10mA| t3 450 92 07
U309 TO-52 | 25 1 1015 15 1 4 10 1 12 30 10 10 0.001 |[150 100 5 0 10mA| 25 0 10 mA| t3 450 92 07
u310 TO-52 | 25 1 (015 15 |25 6 10 11 24 60 10 10 0.001 | 150 100 5 10 10mA[25 10 10mA| t3 450 92 07
U312 TO-52 | 25 1 101 15 1 6 10 1110 30 10 6 0.001 38 10 10mA|[12 10 10mA| t3.5 450 90 07
t = typical value. ‘
“Vpg = 15 Vdc, Rg = 50 ohms.
LOW FREQUENCY—LOW NOISE AMPLIFIERS
Type. | Case | BVGSS lgss Vas(off) Ipss gts (RelYis) Goss Ciss Crss n Iprocess [Pkg.

No. style v) Ig | (nA) Vpg v) Vps Ip (mA) Vps | (mmho) Vpg f (umho) Vpg | (PF) Vps Vgs |(PF) Vpsg |nViVHz@f

Min (zA) [ Max (V) [Min Max (V) (nA) [Min Max (V) |Min Max (V) |(MHZ) | Max (V) |Max (V) (V) |Max V) Max (H2) No. No.

2N4393 (TO-18 { 40 10| 01 20 |05 30 20 10 5 30 20 |t12 20 [0.001 14 20 0 35 5(GS)| t8 10 51 02
2N5556 | TO-72-| 30 10101 15 {02 40 15 10 |05 25 15 |15 65 15 [0.001 20 15 6 15 0 3 15 35 10 50 25

2N5557 | TO-72 | 30 10/ 01 15 |08 50 15 10 2 50 15 }15 65 15 |0.001 20 15 6 15 0 3 15 35 10 50 25
2N5558 | TO-72 | 30 1001 15 |15 60 15 10 4 10 15 |15 65 15 |0.001 20 15 6 15 0 3 15 35 10 50 25
NF5101 [ TO-72 | 40 1102 15 |05 11 15 10 1 12 15 |35 15 | 0.001 25 15 [ t12 15 0 t4 15 35 1000 51 25
NF5102 [ TO-72 | 40 1102 15 |07 16 15 10 4 20 15 |75 15 |0.001 25 15 |12 15 0 t4 15 3.5 1000| 51 25
NF5103 | TO-72 | 40 1102 15 |12 27 15 10| 10 40 15 |75 15 |0.001 25 15 |12 15 0 t4 15 3.5 1000| 51 25

t =typical value
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. , | - JFET Selection Guide

N-Channel JFETs
LOW FREQUENCY— LOW NOISE AMPLIFIERS (continued)

BVgss | lass Vas(off " ipss | 9is(RelYss) 1 Goss ' Ciss Crss en
T;z" g:’sl: v g [mA) Vpg| ™ (Vn)s Ip | mA)  vpg| (mmho) Vps| f |wmho) Vpg|®F) Vps Vgs|®FP Vps | nvivHzat P":‘?ss ’:‘3'
. Y Min  (xA) |Max (V) |Min Max (V) (nA) |Min Max (V) |Min Max (V) [(MHz) | Max (V) |Max (V) (V) [Max (V) |Max (H2) ) :

PF5101 | TO-92 | 40 1102 15 |05 11 15 10 1 12 15 [ 35 15 10.001 25 15 |t12 15 0 t4 15 35 1000 51 92
PF5102 | TO-92 | 40 1102 15 |07 16 15 1.0 4 20 15 |75 15 10.001 25 15 [t12 15 0 t4 15 35 1000| 51 92
PF5103 | TO-92 | 40 1102 15 (12 27 15 10 | 10 40 15 (75 15 [0.001 25 15 112 15 0 t4 15 35 1000 51 92
PN4393 |TO-92 | 40 10 [ 01 20 |05 30 20 10 5 30 20 |t12 20 {0.001 14 20 0 |35 5(Gs)| 18 10 51 92

t = typical value

ULTRA LOW INPUT CURRENT AMPS

9€

BV, | Vv | G G C; [of -
T;gf gfys,: V) gsusé Y 5306 W @PVDs Ib _(;zA)D % Vos gumho)'s@ Vps |umho) Vps | (PP @Vps Vas | GF1@Vps Vas Process g
Min  (xA) | Max (V) |Min Max (V) (nA) | Min Max (V) [Min Max (V) [ Max (V) [Max (V) V) [Max (V) (\)}

2N4117 . TO-72 40 1 10 20 0.6 1.8 10 1 30 90 10 20 210 10 3 10 3 10 0 | 15 10 0 53 25
2N4117A TO-72 40 1 1 20 0.6 1.8 10 1 30 90 10 70 210 10 3 10 3 10 0 15 10 0 53 25
2N4118 TO-72 | 40 1 10 20 |1 3 10 1 80 240 10 80 250 10 |. 5 10 3 10 0 15 10 0 53 25
2N4118A TO-72 40 1 1 20 1 3 10 1 80 240 10 80 250 10 5 10 3 10 0 1.5 10 0 53 25
2N4119 TO-72 40 1 10 20 2 6 10 1 200 - 600 10 100 330 10 10 10 3 10 0 1.5 10 0 - 53 25
2N4119A TO-72 | 40 1 1 20 2 6 10 1 200 600 10 100 330 10 10 10 3. 10 0 1.5 10 0 53 25
NF5301 TO-72 | 30 1 1 15 |06 3 10 1 30 500 10 70 300 10 3 10 0 15 10 0 53 25
NF5301-1 " TO-72 30 1 1 15 0.6 1.8 10 1 30 500 10 70 300 10 3 i0 0 1.5 10 0 53 25
NF5301-2 TO-72 30 1 1 15 1.7 3 10 1 30 500 10 70 300 10 3 10 0 1.5 10 0 53 25
NF5301-3 TO-72 30 1 1 15 1.0 24 10 1 30 500 10 70 300 10 3 10 0 1.5 10 0 53 25
PF5301 TO-92 30 1 1 15 06 3 10 1 ' 30 500 10 70 300 10 3 10 0 15 10 0 53 - 92
PF5301-1 TO-92 | 30 1 1 15 |06 18 10 1 30 500 10 70 300 10 3 10 0 15 10 0 - 53 92
PF5301-2 TO-92 30 1 1 15 1.7 3 10 1 30 500 10 70 300 10 '3 10 0 1.5 10 0 53 92
PF5301-3 TO-92 | 30 1 1 15 | 1.0 34 10 1 30 500 10 70 300 10 3 10 0 15 10 0 53 92
PN4117 TO-92 | 40 1 10 20 {06 28 10 1 30 9 10 20 210 10 3 10 3 10 0 15 10 0 53 92
PN4117A TO-92 | 40 1 1 20 (06 28 10 1 30 90 10 70 210 10 3 10 3 10 0 |'15 10 0 53 92
PN4118 TO-92 40 1 | 10 20 1 3 10 1 80 240 10 80 250 10 5 10 3 10 0. |15 10 0 53 92
PN4118A TO-92 40 1 1 20 1 3 10 1 80" 240 10 80 250 10 5 10 3 10 0 15 10 0 53 92
PN4119 TO-92 40 1 10 20 2 6 10 1 200 600 10 100 330 10 10 10 3 10 0] 1.5 10 0 53 92
PN4119A TO-92 40 1 1 20 2 6 10 1 200 600 10 100 330 10 10 10 3 10 0 1.5 10 0 53 92




N-Channel JFETs

L€

GENERAL PURPOSE AMPS
BVgss °n
Type Case | *BVgpo Igss Vp Ipss Gis Goss Ciss Crss ( M) Process | Pkg.
No. | Style | (V) @ Ig | (nA)@Vpg V) @Vps Ip (mA) @ Vpg | (mmho) @ Vpg | (kmho)@Vpg| (PF)@Vpsg Vgs | PP@Vps Vgs JVHz, @Freq| No. No.
7 Min (xA)| Max (V) |Min Max (V) (nA) [Min Max (V) |Min Max (V) [ Max (V) |Max (V) (V) [Max (V) (V) | Max (H2)

2N3369 | TO-18 | 40 1 5 30 65 20 1000|05 25 30 |06 25 30 30 30| 20 - 8 0 3 30 0 52 02
2N3370 | TO-18 | 40 1 5 30 32 20 1000|01 06 30 [03 25 30 15 30 | 20 8 0 3 30 0 52 02
2N3458 TO-18 | 50 11025 30 78 20 1000 3 15 20 |25 10 20 35 30| 18 0 -10| 5 30 0| 225 20 52 02
2N3459 TO-18 | 50 1025 30 3.4 20 1000 | 0.8 4 20 15 6 20 20 30 18 0 -6] 5 30 0 155 20 52 02
2N3460 TO-18 | 50 11025 30 1.8 20 1000| 0.2 1 20 (08 45 20 5 30 | 18 0 -4| 5 30 0| 155 20 52 02
2N3684 | TO-72 | 50 1101 30 2 5 20 1 25 75 20 2 3 20 50 20 4 20 0 12 20 0| 150 100 52 25
2N3685 | TO-72 | 50 101 30 1 35 20 1 1 3 20 (15 25 20 25 20 4 20 0 12 20 0| 150 100 52 25
2N3686 | TO-72 | 50 101 30 |06 2 20 1 04 12 20 1 2 20 10 20 4 20 0 12 20 0| 150 100 52 25
2N3687 TO-72 | 50 1{01 30 [03 12 20 1 01 05 20 (05 15 20 5 20| 4 20 0 1.2 20 0| 150 100 52 25
2N3821 TO-72 | 50 1|01 30 4 15 05|05 25 15 |15 45 15 10 15 6 15 0 15 0| 200 10 55 25
2N3822 TO-72 | 50 101 30 6 15 05 2 10 15 3 65 15 20 15 6 15 0 3 15 0| 200 10 55 25
2N3967 | TO-72 | 30 101 20 2 5 20 1 25 10 20 |25 20 35 209 5 20 q 1.3 20 ] 84 100 55 25
2N3967A | TO-72 | 30 101 20 2 5 20 1 25 10 20 |25 20 35 209| 5 20 9 1.3 20 m| 160 10 55 25
2N3968 | TO-72 | 30 1] 01 20 3 20 1 1 5 20 2 20 15  20**| 5 20 ** (13 20 t 84 100 55 25
2N3968A | TO-72 | 30 1101 20 3 20 1 1 5 20 2 20 15  20**| 5 200 ** 113 20 t| 160 10 55 25
2N3969 TO-72 | 30 101 20 1.7 20 1 0.4 2 20 | 1.3 20 5 20tt| 5 20 tt [ 1.3 20 § 84 100 55 25
2N3969A | TO-72 | 30 101 20 1.7 20 1 04 2 20 | 1.3 20 5 20tt| 5 20 tt (13 20 < 160 10 55 25
2N4220 [TO72 |30 10| 01 15 4 15 01 [05 3 15 | 1 4 15 10 15 6 15 0 2 15 0 55 25
2N4220A | TO-72 | 30 10 0.1 15 4 15 0.1 0.5 3 15 1 4 15 10 15 6 15 0 2 15 0 115 100 55 25
2N4221 TO-72 | 30 10| 01 15 6 15 041 2 6 15 2 5 15 20 15 6 15 0 2 15 0 55 25
2N4221A [ TO-72 (| 30 10| 0.1 15 6 15 0.1 2 6 15 2 5 15 20 15 6 15 0 2 15 0| 115 100 55 25
2N4222 TO-72 {30 10| 01 15 8 15 0.1 5 15 15 | 25 6 15 40 15 6 15 0 2 15 0 55 25
2N4222A | TO-72 [ 30 10| 01 15 8 15 0.1 5 15 15 | 25 6 15 40 15 6 15 0 2 15 0| 115 100 55 25
2N4338 | TO-18 | 50 1101 30 |03 1 15 100 (02 06 15 {06 18 15 5 15 7 15 0 3 15 0 68 1000 52 02
2N4339 | TO-18 | 50 101 3 |06 18 15 100 (05 15 15 |08 24 15 15 15 7 15 0 3 15 0 68 1000 52 02
2N4340 | TO-18 | 50 1] 01 30 1 3 15 100 [ 12 36 15 |13 3 15 30 15 7 15 0 3 15 0 68 1000 52 02
2N4341 TO-18 | 50 1 0.1 30 2 6 15 100 3 9 15 2 . 4 15 60 15 7 15 0 3 15 0 68 1000 55 02
2N5103 | TO-72| 25 10| 01 15 |05 4 15 1 1 8 15 2 8 15 100 15 5 15 0 1 15 0| 100 10 50 25
2N5104 | TO-72 | 25 1101 15 |05 4 15 1 2 6 15 |35 75 15 100 15 5 15 0 1 15 0 50 10 50 25

Bip = 1 mA; tip = 500 yA; ttlp = 404A; ** Ip = 100 pA; §1p = 250 xA.
t = typical value.
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JFET Selection Guide
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N-Channel JFETs
GENERAL PURPOSE AMPS (Continued)
BVGss ' °n
Type Case | *BVgpo Igss Vp Ipss Gyg . Goss Ciss Crss ( ﬂ) Process | Pkg.
No. | Style | (V)@ Ig | (M)@Vpg V) @Vps Ip (mA) @ Vpg| (mmho) @ Vpg| kmho)@Vps | (PFI@Vps Vgs | (PP@Vpg Vas|\vHz/@Freq| No. | No.
Min (xA)| Max (V) | Min Max (V) (nA)|Min Max (V) [ Min Max (V) [ Max (V) |[Max (V) (V) |Max (V) (V) | Max (H2)

2N5105 TO-72| 25 11 01 15 | 0.5 4 15 1 5 15 15 5 10 15 100 15 5 15 0 1 15 0 50 25
2N5358 TO-72| 40 il 01 20 | 05 3 15 100} 05 1 15 173 15 10 15| 6 15 0 2 15 0 115 100 55 25
2N5359 | TO-72| 40 1101 20708 4 15 10|06 16 15| 12 36 15 10 15| 6 15 0 2 15 0| 115 100 55 25
2N5360 TO-72| 40 1101 20 | 08 4 15 100 15 30 15| 14 42 15 20 15 6 15 0 2 15 0 115 100 55 25
2N5361 TO-72| 40 1701 20 1 6 15 100 ( 25 5 15115 45 15 20 15 6 15 0 2 15 0 115 100 55 25
2N5362 | TO-72( 40 1101 2 2 7 15 100 | 4 8 15 2 55 15 40 15 6 15 0 2 15 0 115 100 55 25
2N5363 TO-72| 40 1101 20 | 25 8 15 100} 7 4 15 | 25 6 15 40 15 6 15 0 2 15 0 115 100 55 25
2N5364 | TO-72| 40 1{01 2025 8 15 10| 9 18 15|27 65 15 60 5] 6 15 0 2 15 0] 115 100 55 25
2N5457 TO-92 25 1 1 15 | 0.5 6 15 10 1 5 15 2 5 15 50 15 7 15 0 3 15 0 55 92
2N5458 TO92| 25 1 i 15 1 7 15 10 2 9 15| 16 565 15 50 15 7 15 0 3 15 0 55 92
2N5459 TO92| 25 1] 1 15 2 8 15 10 4 16 15 2 6 15 50 15 7 15 0 3 15 0 55 92
2N5556 TO-72| 30 1101 15 [ 0.2 4 15 1 05 25 15|15 65 15 20 15 6 15 0 3 15 0 35 10 50 25
2N5557 TO-72| 30 1101 15 (08 5 15 1 2 5 15 1156 65 15 20 15 6 15 0 3 15 0 35 10 50" 25
2N5558 TO-72| 30 1101 15 |15 6 15 1 4 10 15|15 65 15 20 15 6 15 0 3 15 0 35 10 50 25
J201 TO-92 | 40 1101 20 ({03 15 20 10|02 1 20 | 05 20 t1 2|t 20 0 220 0 t10 1000 52 92
J202 TO-92:| 40 1]01 20 |08 4 20 10 |09 45 2 1 20 3.5 20 t5 20 0 t2 20 0 t10 1000 52 92
J203 TO-92 | 40 1101 20 2 10 20~ 10 4 20 20 | 15 20 t10 20 t5 20 0 t2 20 0 t10 1000 52 92
J210 TO92| 25 1| 01 15 1 3 15 1 2 15 15 4 12 15 150 15 t5 15 0 [t156 15 0 t10 1000 90 92
J211 TO92| 25 1|01 15 |25 45 15 1 20 15 7 12 15 200 15 t5 15 0 [t15 15 0 t10 1000 90 92
J212 TO-92| 25 1101 15| 4 6 15 1 15 40 15 7 12 15| 20 15| t5 15 0 |t1.5 15 0 -t10 1000 90 92
MPF103 | TO92 | 25 1 1 15 6 15 1 1 5 15 1 5 15 50 15 7 15 0 3 15 0 55 92
MPF104 | TO92| 25 1 1 15 7 15 1 9 15115 65 15 50 15 7 15 0 3 15 0 55 92
MPF105 | TO92 | 25 1 1 15 8 15 1 4 16 15 2 6 15 50 15 7 15 0 3 15 0 55 92
MPF109 | TO92| 26 10 1 15 | 0.2 8 15 10 | 0.5 24 15 | 0.8 6 15 75 15 7 15 0 3 15 0 115 1000 55 92
MPF110 | TO92f 20 10 | 100 10 [05 10 10 1 |05 20 10 | 05 10 50 92
MPF111 | TO92| 20 10 | 100 10 [ 05 10 10 1000 05 20 10 | 05 10 200 10 50 92
MPF112 | TO92| 25 10 | 100 10 |05 10 10 1000| 1 25 10 1 75 10 ' 55 92
PN3684 | TO-92| 50 1101 30 2 5 20 1 25 75 20 2 3 20 50 20 4 20 0 12 20 0 150 20 52 92
PN3685_| TO-92| 50 1101 30| 1 35 20 1 1 3 20 (15 25 20 25 201 4 20 0 (12 20 0| 150 20 52 92
PN3686 | TO92| 50 t|o0i 30|06 2 20 1|04 12 20| 1 2 20 0 2|4 20 012 20 ol 150 20| 52 92




N-Channel JFETs
GENERAL PURPOSE AMPS (Continued) ‘

BVGss o
Type | Case | “BVgpo lgss - Vp Ipss Gis Goss Ciss Crss W Process | Pkg.
No. Style | (V) @ Ig | (PA)@Vpg V) @Vps |Ip (mA) @ Vpg| (mmho) @ Vpg| (1mho)@Vpg | (PF)@Vps Vgs | (PF)@Vps Vgs JHz/@Freq| No. No.

Min (zA) | Max (V) | Min Max (V) (nA)| Min Max (V) | Min Max (V)| Max (V) |[Max (V) (V) (Max (V) (V) Max (Hz)

PN3687 | TO-92| 50 101 30 03 12 20 1 01 05 20 |05 15 20 5 20 4 20 0 12 20 0 | 150 20 52 92
PN4220 | TO92| 30 10 | 0.1 15 4 15 1 05 3 15 1 4 15 10 15 6 15 0 2 15 0 55 92
PN4221 TO92| 30 10 | 0.1 15 6 15 1 6 15 |- 2 5 15 20 15 6 15 0 2 15 0 55 92
PN4222 | TO-92| 30 10 | 0.1 15 8 15 1 5 15 15 (25 6 15 40 15 6 15 0 2 15 0 55 92
PN4302 | TO92 | 30 1 1 10 4 20 10 [ 05 5 20 1 20 50 20 6 20 0 3 20 0 | 100 1000 52 92
PN4303 | TO-92 | 30 1 1 10 8 20 10 4 10 20 2 20 50 20 6 20 0 3 20 0 | 100 1000 52 92
PN4304 | TO92 | 30 1 1 10 10 20 10 ({05 15 20 1 20 50 20 6 20 0 3 20 0 (125 1000 52 92
PN5163 | TO-92 | 25 1 10 156 | 0.4 8 15 1000} 1 40 15 2 9 15 200 15 | i2 15 0 3 15 0 50 1000 50 92
TIS58 TO92 | 25 1 4 15 | 05 5 15 20 | 25 8 15 |13 4 15 6 15 2mA| 3 15 2mA 50 94
TIS59 TO92 | 25 1 4 15 1 9 15 20 6 25 15 | 13 15 6 15 2mA| 3 15 2mA 50 94

6€

.lD = 1mA; tlp = 500 uA; ttip = 404A;*"Ip = 100 pA; 91p = 250 pA.
t = typical value. '
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N-Channel JFETs
" GENERAL PURPOSE DUAL JFETs
Operating Conditions For These Characteristics
Vgsy.2l Drift
Type | Case| Op.Char. Vgg WVI°C) Ig Gy Ggss CMRR Vg4 v Ipss Gs | Goss| 'gss |Ciss Crss BV en Ipss Gts Gosst2 lg11a2 | Process | Pkg.
No. Style| Vpg Ip (mV) aVgs (PA)| umhos | (umho) (dB) (3; (\8 (mA) (mmho) | umho){(pA) @ Vpg|(PF) ®F (V) «-wm)@' Match Match (umho) 125°C | - No. No.
™ @A) Max Max Max| Min Max] Mdx Min  Min- Max |Min Max) Min Max| Min Max| Max | Max (V) |Max ' Max Minj Max (Hz) % % (nA)

2N3921 TO-71| 10 700 5 10 250 | 1500 20 -30| 1 10 |15 75 35 | 1000 30 18 6 50 | 100 1000 5 83 12
2N3922 TO-71§ 10 700 5 25 250 ]| 1500 : 20 - -3.0] 1 10 |15 75 35 | 10000 30 18 6 50 | 100 1000 5 83 12
2N3934 TO-71| 10 200 5 10 100 | 300 5 See 2N3954-6 as an improved replacement - 12
2N3935 TO-71{ 10 200 5 25 100 | 300 5 See 2N3954-6 as an improved replacement 12
2N3954A | TO-71| 20 200 5 5 50 05 4 1 45| 05 5 1 3. 35 100 30 4 12 50| 150 100 5 3 10 83 12
2N3954 TO-71{ 20 200 5 . 10 50 05 4 1 45| 05 5 1 3 35 100 30 4 12 50 150 100 5 3 10 83 12
2N3955A | TO-71| 20 - 200 5 15 50 05 4 1 45| 05 5 1 3 35 100 30 4 12 50 150 100 5 3 10 83 12
2N3955 TO-71| 20 200 10 25 50 05 4 1 45| 05 5 1 3 35 100 30 4 12 50| 150 100 5 5 10 83 12
2N3956 - | TO-71| 20 200 15 50 50 0.5 4 1 45 ] 05 5 1 3 35 100 30 4 12 50| 150 100 5 5 10 83 12
2N3957 TO-71] 20 200 20 75 50 05 4 1 45 | 05 5 1 3 35 100 30 4 12 50{ 150 100} 10 10 10 83 12
2N3958 TO-71| 20 200 25 100 50 05 4 1. 45105 5 1 3 35 100 30 4 12 50| 150 00| 15 15 ’ 10 83 12
2N4082 TO-71| 10 200 15 10 100 | 300 10 See 2N3954-6 as an improved replacement 12
2N4083 TO-71] 10 200 15 25 100 | 300 10 See 2N3954-6 as an improved replacement 12
2N4084 TO-71| 10 700 15 10 250 | 1500 20 0.5 4 3 1 10 |15 75 35 [ 1000 30 18 6 50 | 100 1000 5 83 12
2N4085 TO-71} 10 700 15 " 25 250 {1500 20 3 1 10 |15 75 35 | 1000 30 18 6 50 | 100 1000 5 83 12
2N5045 TO-71| 15 200 5.0 67 05 4505 8|15 6 25 250 30 8 4 50 | 200 10 83 12
2N5046 TO-71] 15 200 10 133 05 45|05 B|15 6 25 250 30 8 4 50 | 200 10 83 12
2N5047 TO-71| 15 200 15 200 05 45|05 8|15 6 25 250 30 8 4 50 | 200 10 20 3 83 12
2N5196 TO-71} 20 200 5 5 15 700_ 1500 4 02 38|07 45} 07 7 1 4 50 25 30 L 2 50 20 1000 5 3 1 5 83 12
2N5197 TO-71| 20 200 5 10 15 | 700 1500 4 02 38 |07 45|07 7 1 4 50 25 30 6 2 50 20 1000 5 3 1 5 83 12
2N5198 TO-71| 20 200 10 20 16 | 700 1500 4 02 38 |07 4507 7 1 4 50 25 30 6 2 50 20 1000 5 5 1 5 83 12
2N5199 TO71] 20 200 15 40 17 | 700 1500 4 02 38 |07 45|07 7 1 4 50 25 30 6 2 50 20 1000 5 5 1 5 83 12
2Ns452 | TO-71| 20 200 5 5 1 02 421 45|05 5|1 3 3100 30 [ 4 12 50| 2 1000 5 3 0.25 83 12
2N5453 TO-71| 20 200 10 10 1 02 4.2 1 45 105 5 1 3 3 100 30 4 12 50 20 - 1000 5 3 0.25 83 12
2N5454 TO-71| 20 200 15 25 1 02 42 1 45 | 05 5 1 3 3 100 30 4 12 50 20 1000 5 5 0.25 83 12
2N5545 TO-71| 15 200 5 10 50 05 45|05 8 |15 6 25 100 30 6 2 50 | 180 10 5 3 1 5 83 12
2N5546 TO-71| 15 200 10 20 50 05 45 |05 8 | 15 6 25 100 30 6 2 50 | 200 0] 10 5 2 5 83 12
2N5547 TO-71] 15 200 15 40 50 05 45 )05 8 |15 6 25 100 30 6 2 50 10 10 3 5 83 12
2N5561 TO-71} 10 700 5 5 . 2000 3000 4 02 27t{o08 3 1 10 . 100 30 15 4 50 50 10 3 03- © 10 98 12
2N5562 TO-71| 10 700 10 10 2000 3000 4 02 27t|08 3 1 10 100 30 [ 15 4 50 50 10 5 0.4 10 98 12
2N5563 TO-71| 10 700 15 25 2000 3000 4 02 27t{08 3 1 10 E 100 30 |15 4 50 50 10 5 3 05 10 98 12
J401 10 200 5 10 100 {1000 1600 2 95 23 {05 25105 10 2 7 20 100 30 8 3 50 20 10 98 60
J402 &Pin 10 200 10 10 100 |1000 1600 2 95 23 |05 25 (05 10 2 7 20 100 30.| 8 3 50 20 10 98 60
J403 10 200 10 25 100 | 1000 1600 2 95 23 |05 25 (05 10 2 7 20 100 30 8 3 50 20 10 98- 60
J404 w:’ll’: 10 200 15 25 100 ) 1000 1600 2 95 23 |05 25 (05 10 2 7 20 100 30 8 3 50 20 10 98 60
J405 10 200, 20 40 100 (1000 1600 2 90 23 |05 25 |05 10 2 7 20 100 30 8 3 50 20 10 98 60
J406 10 200 40 80 100 | 1000 1600 2 23 |05 25|05 10 2 7 20 100 30 8 3 50 20 10 98 60
J410 8Pin| 20 200 10 10 250 | 600 1200 5 0.3 4 105 35|05 6 1 4 20 250 20 |45 12 40 50 100 83 60
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GENERAL PURPOSE DUAL JFETs (Continuéd)

N-Channel JFETs

Operating Conditions For These Characteristics
Vgsi2  Drift :
Type Case | Op.Char.  Vgg  VI°C) Ig Gig Ggss . CMRR Vgs \/ Ipss Goss Igss {Ciss Crss BV en Ipss Gis Goss1-2 !g1lg2 |Process | Pkg.
No. Style |Vpg Ip (mV)  AVgg (PA) | umhos |(xmho) (dB) (8) (\X (mA) (mmho) |(mho)l(pA) @ Vpg|(PF) (PF) (V) (nVly’fﬂ)@f Match Match (umho). 125°C No. No.
V) @A) Max Max Max |Min Max | Max Min  Min Max {Min Max {Min Max | Min Max | Max | Max (V) {Max Max Min | Max (H2) % % (nA)
Ja1t Mini- I 20 200 25 25 250 | 600 1200 5 03 4 05 35|05 6 1 4 20 250 20 |45 12 40 50 100 83 . 60
Ja12 DIP 20 200 40 80 250 | 600 1200 5 03 4 |05 3505 6 1 4 20 250 20 {45 12 40 50 100 83 60
NPD8301 | 8-Pin | 20 200 5 10 100 | 700 1200 5 70 0.3 4 |05 35105 6 1 4 20 100 20 |45 12 40 50 100 83 67
NPD8302 { Mini- | 20 200 10 15 100 | 700 1200 5 03 4 05 35 {05 6 1 4 20 100 20 |45 1.2 40 50 100 83 67
NPD8303 DiP 20 200 15 25 100 | 700 1200 5 03 4 105 35|05 6 | 1 4 20 100 20 |45 12 40 50 100 83 67
U231 TO-71| 20 200 5 10 50 | 600 10 03 4 See 2N3954 as an improved replacement 83 12
U232 TO-71| 20 200 10 25 50 | 600 10 0.3 4 See 2N3955 as an improved replacement 83 12
U233 TO-71| 20 200 15 50 50 | 600 10 0.3 4 See 2N3956 as an improved replacement 83 12
u234 TO-71| 20 200 20 75 50 | 600 10 03 4 See 2N3957 as an improved replacement 83 12
U235 TO-71{ 20 200 25 100 50 | 600 10 0.3 4 See 2N3958 as an improved replacement 83 12
U401 TO-711 10 200 5 10 15 11000 1600 2 95 23 ]05 2505 10 2 7 20 25 30 8 3 50 20 10 98 12
U402 TO-71 10 200 10 10 15 |1000 1600 2 95 23 105 25105 10 2 7 20 25 30 8 3 50 20 10 98 12
U403 TO-71{ 10 200 10 25 15 {1000 1600 2 95 23 (05 25 (05 10 2 7 20 25 30 8 3 50 20 10 98 12
U404 TO-71| 10 200 15 25 15 |1000 1600 2 95 23 105 25 |05 10 2 7 20 25 30 8 3 50 20 10 98 12
U405 TO-71| 10 200 20 40 15 {1000 1600 2 90 23105 2505 10 2 7 20 25 30 8 3 50 20 10 98 12
U406 TO-7t | 10 200 40 80 15 [1000 1600 2 23|05 25 (05 10 2 7 20 25 30 8 3 50 20 10 98 12
t1p = 100 A for Vgg for 2N5561/2/3 only.
LOW FREQUENCY—LOW NOISE DUAL JFETs -
Operating Conditions For These Characteristics
Vgst2  Drift :
Type | Case | Op.Char. Vgg (VI°C) g Gyg Goss CMRR Vgs v Ipss Gys Goss| l'ass [Ciss Crss BV en Ipss Gts Gossi2 'gilg2 |Process |Pkg.
No. Style |Vpg Ip (mvV) AVgs (PA) | pimhos  |(umho) (dB) ) (\F) (mA) (mmho) |mho)l(pA) @ Vpg |(PF) (PF) (V) |(nVIVHZ)@1 [Match Match (xmho) 125°C No. No.
V) (@A) Max Max Max |Min Max | Max Min  Min Max | Min Max |Min Max | Min Max | Max | Max (V) |[Max Max Min| Max (H2) | % % (nA)
2N5515 TO71} 20 200 5 5 100 | 500 1000 1 100 02 38|07 4 05 75 1 4 10 250 30 |25 50 40| 30 10 5 3 0.1 10 95 12
2N5516 TO-71 | 20 200 5 10 100 {500 1000 1 100 02 3807 4 05 75 1 4 10 250 30 {25 50 40| 30 10 5 3 0.1 10 95 12
2N5517 TO-71 | 20 200 10 20 100 {500 1000 1 90 02 38 (07 4 05 75 1 4 10 250 30 {25 50 40¢{ 30 10 5 5 0.1 10 95 12
2N5518 TO-71 | 20 200 15 40 100 | 500 1000 1 02 38 |07 4 05 75 1 4 10 250 30 |25 50 40| 30 10 5 5 0.1 10 95 12
2N5519 TO-71 | 20 200 15 80 100 | 500 1000 1 02 38107 4 05 75 1 4 10 250 30 |25 50 40| 30 10 10 10 0.1 10 95 12
2N5520 TO-71 | 20 200 5 5 100 {500 1000 1 100 02 38 {07 4 05 75 1 4 10 250 30 25 50 40 15 10 5 3 0.1 10 95 12
2N5521 TO-71 | 20 200 5 10 100 |500 1000 1 100 02 38 |07 4 05 75 1 4 10 250 30 |25 50 40 15 10 5 3 0.1 10 95 12
2N5522 TO-71 | 20 200 10 20 100 |500 1000 1 920 02 38107 -4 05 75 1 4 10 250 30 |25 50 40 15 10 5 5 0.1 10 95 12
2N5523 TO-71 | 20 200 15 40 100 {500 1000 1 02 38|07 4 05 75 1 4 10 250 30 {25 50 40 15 10 5 5 0.1 10 95 12
2N5524 TO-71 | 20 200 15 80 100 |500 1000 1 02 38 |07 4 05 75 1 4 10 250 30 |25 50 40 15 10 10 10 0.1 10 95 12
2N6483 TO-71 | 20 200 5 5 100 {500 1500 1 100 02 38 |07 4 05 75 1 4 10 200 30 {20 35 50 10 10 5 3 0.1 10 95 12
2N6484 TO-71 | 20 200 10 10 100 {500 1500 1 100 02 38 |07 4 05 75 1 4 10 200 30 (20 35 50 10 10 5 3 0.1 10 95 | 12
2N6485 TO-71 | 20 200 15 25 100 |500 1500 1 90 02 38|07 4 05 75 1 4 10 200 30 J20 35 50 10 10 5 5 0.1 10 95 12
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WIDE BAND—LOW NOISE DUAL JFETs

N-Channel JFETs

Operating Conditions For These Characteristics

V, Drift
Type Case | Op. Char. ! 3815.2‘ @VI°C) g Gys Ggss CMRR Vgs Vv, Ipss Gig Goss lgss Ciss Crss BV €n 'Dsé Gis Goss1-2 lg1lg2 | Process | Pkg.
No. Style |[Vpg Ip (mvV) AVgs - (PA) | pmhos  (umho) (dB) ) (Vp) (mA) (mmho) |(mh A) @ Vpg|(PF) (PF) (V) (nVIVHZ)@t [Match Match (umho) 125°C No. No.
V) A Max Max Max | Min Max Max Min | Min Max | Min Max [Min Max | Min Max | Max | Max (V) |Max Max Min| Max (H2) | % % (nA)
2N5564 TO-71 | 15 2000 5 10 7500 45 05 3 5 30 100 20 12 3 40 | 50 10 5 5 96 12
2N5565 TO-71 | 15 2000 10 25 7500 45 05 3 5 30 100 20 12 3 40 50 10 5 10 96 12
2N5566 TO71| 15 2000 " - 20 50 7500 45 05 3 5 30 100 20 12 3 40 | 50 10 5 10 96 12
2N5911 TO-78 | 10 5000 10 20 100 {5000 10,000 100 0.3 1 5 7 40 100 15 5 12 25 20 10,000 5 5 20 20 93 24
2N5912 TO-78 | 10 5000 15 40 100 ]5000 10,000 100 0.3 1 5 7 40 100 15 5 12 25| 20 10,000 5 5 20 20 93 24
NPD5564 | 8-Pin 15 2000 5 10 7500 45 05 3 5 30 100 20 12 3 40 | 50 10 5 5 96 67
NPD5565 | Mini- | 15 2000 10 25 7500 45 0.5 3 5 30 100 20 12 3 40 | 50 10 5 10 96 67
NPD5566 DiP 15 2000 20 50 7500 45 05 3 5 30 100 20 12 3 40 50 10 5 10 96~ 67
U257 TO-78 | 10 5000 100 5000 10,000 150 1 5 5 40 1000 15 5 12 25| 30 10,000f 15 15 20 93 24
LOW LEAKAGE—HIGH CMRR—WIDE BAND DUAL JFETs .
Operating Conditions For These Characteristics
IVgsy.2l  Drift 'G(pA)
Type Case | Op. Char. Vos VI°C) @ Gyg Goss CMRR Vgs \(r Ipss Gys Goss lgss Ciss Crss BV €n Ipss Gfs Gosst-2 !g1lg2 | Process |Pkg.
No. Style |Vpg Ip . (mV) AVgs Vpg | wmhos  |(umho) (dB) V) ) (mA) (mmho) |(xmho)|(pA) @ Vpg[(PF) (F) (V) |(n"VIVHZ)@t|Match Match (umho) 125°C No. No.
V) @A) Max Max 35V [Min Max | Max Min  Min Max |[Min Max | Min Max | Min Max | Max | Max (V) [Max Max Min| Max (H2) | % % (nA). |

NDF9406 | TO-71 | 20 200 5 5 5 700 1800 1 120 0.1 4105 4 05 10 50 30 5 002 50| 30 10 5 3 0.1 1 94 12
NDF9407 | TO-71 | 20 200 5 10 5 700 1800 1 120 0.1 4105 4 05 10 50 30 5 002 50| 30 10 5 3 0.1 1 94 12
NDF9408 | TO-71 | 20 200 10 10 5 700 1800 1 110 0.1 4105 4 05 10 50 30 5 002 50| 30 10 .5 5 0.1 1 94 12
NDF9409 | TO-71 | 20 200 15 10 5 | 700 1800| 1 10 01 4(05 .4 |05 10 5 30 |5 002 5| 3 10 5 5 0.1 1 94 12
NDF9410 [ TO-71 | 20 200 25 25 5 | 700 1800 1 100 01 4|05 4 (o5 10 50 30 |5 002 sof 3 10 | 10 10 01 4 9% 12




N-Channel JFETs

€€

ULTRA LOW LEAKAGE DUALS
Operating Conditions For These Characteristics
Oper.  Vgsi2 4AVgs . lg11g2
Type | Case Cond. Vos  Drift g Ggs Goss Vas Vv Ipss Gyg Goss lgss Ciss | Crss | BVGgss |@ 125°C |Process | Pkg.
No. Style |Vpg Ip (mV)  VI°C) (pA) |(mmho) (xmho) (V) (\8 (mA) (mmho) | (umho) | (PA)@Vgs | (PF) | (PF) ) (nA) No. No.
V) @A) Max Max Max | Min Max Max | Min Max | Min Max | Min Max | Max |Max (V) | Max {Max [ Min Max
2N5902 | TO-78{ 10 30 5 5 3 50 p 1 4 06 45 |30x 05 |70x 025 5 5 20 3 15 40 2 84 24
2N5903 [ TO-78 | 10 30 5 10 3 50 p 1 4 06 45 |30p 05 |70x 025 5 5 20 3 15 40 2 84 24
2N5904 [ TO-78 | 10 30 10 20 3 50 p 1 4 06 45 |30p 05 |70x 0.25 5 5 2 | 3 15 40 2 84 24
2N5905 | TO-78 { 10 30 15 40 3 50 p 1 4 06 45 |30x 05 |70, 025 4 5 20 3 15 40 2 84 24
2N5906 | TO-78 | 10 30 5 5 1 50 p 1 4 0.6 45 |30yx 05 |70 025 5 2 20 3 15 40 0.2 84 24
2N5907 | TO-78 | 10 30 5 10 1 50 p 1 4 0.6 45 130 05 |70 025 5 2 20 3 15 40 0.2 84 24
2N5908 | TO-78 | 10 30 10 20 1 50 p 1 4 06 45 |30 05 |70x 025 5 2 20 3 15 40 0.2 84 24
2N5909 | TO-78 | 10 30 15 40 1 50 p 1 4 06 45 |30x 05 (704 0.25 5 2 20 3 15 40 0.2 84 24
U421 TO-78 86 24
U422 TO-78 86 24
U423 TO-78 86 24
Process In Development )
U424 TO-78 : 86 24
U425 TO-78 86 24
U426 TO-78 : 86 24
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JFET Selection Guide

P-Channel JFETs

SWITCHES
BVgss
Type Case | BVgpo igss Ip(off) Vp Ipss Tds Ciss Crss ton | tott | Process | Pkg.
No. Style | (V) @ Ig | (PA)@Vpg | (nA)@Vpg Vgs V) @Vps Ip (mA) @ Vps | (O @ Ip |(PP@Vps Vgs | PF)@Vps Vgs | (ns) | (ns) No. No.
Min  (xA) | Max (V) |Max (V) (V) |Min Max (V) (xA) |Min Max (V) |Max (mA)|Max (V) (V) |Max (V) (V) |Max | Max

2N5018 TO-18 | 30 1 2 15 10 -15 12 10 -15 1 10 20 75 45 -15 0 10 0 12 35 65 88 11
2N5019 TO-18 | 30 1 2 15 10 -15 7 5 -15 1 5 20 | 150 45 -15 0 10 0 7 90 | 125 88 11
2N5114 TO-18 | 30 1 0.5 20 05 -15 12 5 10 —-15 0.001| 30 90 18 |' 75 1 25 -15 0 0 12 16 21 88 11
2N5115 TO-18 | 30 1 0.5 20 05 -15 7 3 6 -—15 0.001| 16 60 15 | 100 1 25 -15 0 0 7 30 38 88 11
2N5116 TO-18 | 30 1 0.5 20 05 -15 5 1 4 -15 0.001 5 25 15 | 150 1 25 -15 0 0 5 42 60 88 11
J174 TO-92 | 30 1 1 20 1 -15 10 5 100 -15 0.01 20 100 15 85 1 1 0 10 5.5 0 10 2 5 88 94
J175 TO-92 | 30 1 1 20 1 -15 10 3 6 -15 0.01 7 60 15 | 125 0.5 1 0 10 55 0 10 5 10 88 94
J176 TO-92 | 30 1 1 20 1 -15 10 1 4 -15 0.01 2 25 15 [250 0.25 | 11 0 10 5.5 0 10 15 15 88 94
J177 TO92 | 30 1 1 20 1 -15 10 08 225 -15 0.01 1.5 20 15 [ 300 0.1 1 0 10 55 0 10 20 20 88 94
P1086 . TO92 | 30 1 2 15 10 -15 12 10 -15 1 10 20 75 1 45 —-15 0 10 0 12 35 65 88 92
P1087 - TO-92 | 30 1 2 15 10 -15 7 5 -15 1 5 20 | 150 1 45 -15 0 10 0 7 90 | 125 88 92
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P-Channel JFETs

AMPLIFIERS
BVgss en
Type | Case | BVgpo Igss Vp Ipss - Gyg Goss Ciss Cyss ( N_V> Process | Pkg.
No. Style | (V) @ Ig | (nA)@Vpg (V) @ Vps Ip (mA) @ Vpg | (mmho) @ Vpg |kmho Vpg | (PF) Vps Vgs | (PF) Vps Vags JHz /@Freq| No. No.
Min (uA) |Max (V) |Min Max (V) A) |Min Max (V) |[Min Max (V) |Max (V) |Max (V) (V) [Max (V) (V)| Max (Hz)

2N2608 | TO-18 | 30 1 10 30 1 4 -5 1 09 45 5 1 5 17 -5 1 125 1000 89 11
2N2609 | TO-18 | 30 1 30 30 1 4 -5 1 2 10 5 25 5 30 -5 1 125 1000 88 11
2N3329 TO-72 | 20 10 10 10 5 -15 10 1 3 10 1 2 10/1 mA| 20 10 20 -10 1 125 1000 89 23
2N3330 | TO-72 | 20 10 10 10 6 -15 10, | 2 6 10 15 3 102mA| 40 10 20 -10 1 125 1000 89 23
2N3331 | TO-72 | 20 10 10 10 8 -15 10 5 15 10 2 4 10/5 mA| 100 10 20 -10 1 155 1000 89 23
2N3332 | TO-72 | 20 10 10 10 6 -15 10 1 6 10 22 101 mA|l 20 10 20 -10 1 65 1000 89 23
2N3820 | TO-92 | 20 10 20 10 80 -10 10 |03 15 10 | 0.8 5 10 200 10 32 -10 O 16 -10 O 89 94
2N4381 TO-18 | 25 1 1 15 1 5 -15 1 3 12 15 2 6 15 75 15 20 -15 O 5 -15 0 20 1000 89 1
2N5020 | TO-18 | 25 1 1 15 |03 15 -15 1 03 12 15 1 35 15 20 15 25 -15 0 7 -1 0 30 1000 89 1
2N5021 | TO-18 | 25 1 1 15 |05 25 -15 1 1 35 15 1.5 6 15 20 15 25 -15 0 7 -15 0 30 1000 89 11
2N5460 | TO-92 | 40 10 5 20 |075 6 -15 1 1 5 15 1 4 15 50 15 7 -15 0 2 -15 0 115 100 89 92
2N5461 TO-92 | 40 10 5 20 1 75 -15 1 2 9 15 15 5 15 50 15 7 -15 0 2 -15 0 115 100 89 92
2N5462 | TO-92 | 40 10 5 20 | 1.8 9 -15 1 4 16 15 2 6 15 50 15 7 -1 0 2 -1 0 115 100 89 92
J270 TO-92 | 30 1 02 20 |05 20 -150.001| 2 15 15 [ 6.0 15 15 200 15 |t20 -15 O t5 -15 0 t10 1000 88 94
Ja71 TO-92 | 30 1 02 20 15 45 -150.001| 6 50 15 | 8.0 18 500 15 |t20 —-15 O t5 -15 0 t10 1000 88 94
PN4342 | TO-92 | 25 10 10 15 55 -10 1 4 12° 10 2 6 10 75 10 20 -10 O 5 -10 O 80 100 89 92
PN4360 | TO-92 | 20 10 10 15 {07 10 -10 1 3 30 10 8 10 100 10 20 -10 O 5 -10 0 190 100 89 92
PN5033 | TO-92 | 20 10 10 15 |03 25 -10 1 03 35 10 5 10 20 10 25 -10 O 7 -10 0 100 1000 89 92

t = typical value.
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Choose the Proper FET

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

P50 — gy 3—7 mmhos GENERAL PURPOSE AMP GENERAL PURPOSE
Ipss 1-20 mA P88 — gt 4-17 mmhos P83 -lIg3pA@20V -

P52 — g 0.5-3 mmhos Ipss 590 mA 0t 0.85 mmho @ 0.2 mA

’ Ipss 0.1-10 mA © P89 — gt 1-4 mmhos P94 — Ig1pA @35V

P55 — g¢ 0.8—5 mmhos Ipss 0.3-20 mA : CMRR 125 dB
Ipss 0.5-17 mA
RF/VHF/UHF . .

P50 — G,. 12 dB @ 400 MHz SWITCH/CHOPPER ULTRA-LOW INPUT CUR
g 5.5 mmhos P88 — rps50—-200 ohms P84 — 1pA@25V

PO0 — Gy, 11dB @ 450 MHz Ioiorr) 50 pA g4 175 umho
g5, 8 mmhos P8I — rps 450 ohms P86 — Ig 0.1pA

P92 — Gpg 12 dB @ 450 MHz Iporr) 20 pA g 500 umho
s 19 mmhos : .

ULTRA-LOW LEAKAGE AMP WIDE BAND-LOW NOISE

P50 — lgss 5pA @20V P93 — g5 6 mmhos @5 mA
tss 3—7 mmhos Ci 4.2 pF

P53 — lgss 0.3 pA @ 20V P36 — g9 mmhos@ 2 mA
05 0.08—-0.3 mmhos Ci 10 pF

LOW FREQ-LOW NOISE AMP LOW FREQ-LOW NOISE

P50 - e, 8 nV/\/Hz @ 10 Hz P95 — e,8nV//Hz @10 Hz
Cis 3 pF ’ gt 1-4 mmhos

P51 — e, 6 nV/\/Hz @10 Hz P96 — e, 7nV/\/Hz@ 10 Hz
gts 20 mmhos G 10—22 mmhos

SWITCH/CHOPPER

P50 - rpg 100-500 ohms
Ioiorr 5 pA

P51 — rps 20—100 ohms
lporr) 15 pA

P58 — rpg 3-20 ohms
Ip(orr) 50 pA ,

All values are typical
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FET Process Comparison Curves

Ipss — DRAIN SATURATION CURRENT (mA)

s, — TRANSCONDUCTANCE (mmho)

Dual FET Drain Saturation Current vs Single FET Drain Saturation Current vs
Cutoff Voltage . . Cutoff Voltage
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FET Process Comparison Curves

FET Process Comparison Curves (continued)

Single FET Gate Leakage Current vs

lpss — DRAIN SATURATION CURRENT (mA)

lg — GATE LEAKAGE CURRENT (pA)
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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.
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PROCESS DESIGNATION 50 51 52 53 55 58 83 84 86 88 89 90 92 93 94 95 96 98
Low Current Amplifier S P S P P P P P P
Low Freq Ampli < 100 Hz S S P P
High Freq Ampli > 100 MHz P P 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 R P P P P P S P P
AGC Amplifier P P |
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 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 P ‘
Analog/Digital Switch P P P S S
Multiplexing P P S S P
Choppers P P P P
Nixie Drivers i [
Reed Relay Replacement - P . |
Sub pA Dual Diff Pair P P
Sample-Hold P P S S P 4
Buffer Interface to CMOS P P
Matched Switch S S S P P
HF > 400 MHz Prime P P ‘
Current Limiter [ | P
Current Source P S P S {

P — Prime Choice S — Secondary (Alternate) Choice




FET Application Guide

FET Application Guide (continuea)

ADVANTAGES OF USING FIELD-EFFECT TRANSISTORS

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

Low frequency
amplifiers

Operational
amplifiers

Medium and high
frequency

+ amplifiers

Mixers — 100 MHz
and up

Oscillators

Logic gates

Choppers

AD Converters
Multiplex switching

(arrays) and sample hold

Relay contact
replacement

Voltage variable
resistor

Current limiters
Sources

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

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
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Important Parameters by Application

LISTED IN APPROXIMATE ORDER OF IMPORTANCE
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JFET Cross Reference Guide

JFET Cross Reference Guide

’ Closest Closest

Industry N Direct . Process | Package § Industry Direct N Process | Package
PIN Polarity | Package Replacement Riglua':::::" Package Type PIN Polarity | Package Replacement Ri:::::::::“ Package Type
2N2386-5 P TO5 2N5462-5 8971 TO-92 | 2N3966 N TO-72 2N3966 5029 TO-72
2N2386A P TO-5 2N5462-5 8971 TO-92 | 2N3967 N TO-72 2N3967 5225 TO-72
2N2497 P TO-5 2N3329-5 8923 TO-72 J 2N3967A N TO-72 2N3967A 5525 TO-72
2N2498 P TO-5 2N3330-5 8923 TO-72 §2N3968 N TO-72 2N3968 5525 TO-72
2N2499 P TO-5 2N3331-5 8923 TO-72 | 2N3968A N TO-72 2N3968A 5525 TO-72
2N2500 P TO-5 2N3332-5 8923 TO-72 | 2N3969 N TO-72 2N3969 5525 TO-72
2N2606 P TO-18 2N5020 8911 TO-18 [ 2N3969A N TO-72 2N3969A 5525 TO-72
2N2607 P TO18 2N5020 8911 TO-18 § 2N3970 N TO-18 2N3970 5102 TO18
2N2608 P TO18 2N2608 8911 TO18 §2N3971 N . TO-18 2N3971 5102 TO-18
2N2609 P TO-18 2N26039 8911 TO-18  J 2N3972 N TO-18 2N3972 5102 TO-18
2N2843 P TO-18 2N5020 8911 TO18 §2N3993 P TO-72 2N5116 8811 TO-72
2N2844 P TO18 2N5020 8911 TO-18 | 2N3993A P TO-72 2N5116 8811 TO-72
2N3066 N TO-18 2N4340 5202 TO-18 §2N3994 P TO-72 2N5116 8811 TO-72
2N3067 N TO-18 2N4338 5202 TO-18 | 2N3994A P TO-72 2N5116 8811 TO-72
2N3068 N TO-18 2N4338 5202 TO-18 | 2N4084 N TO-71 2N4084 8312 TO-71
2N3069 N TO-18 2N3069 5202 TO18 | 2N4085 N TO-71 2N4085 8312 TO-71
2N3070 N TO-18 2N3071 5202 TO-18 ] 2N4091 N TO18 2N4091 5102 TO18
2N3071 N TO18 2N3071 5202 TO18 {2N4092 N TO-18 2N4092 5102 TO18
2N3084 N TO-5 2N4340-5 5202 TO-18 | 2N4093 N TO-18 2N4093 5102 TO-18
2N3085 N TO-18 2N4340 5202 TO-18 | 2N4117 N TO-72 2N4117 5325 TO-72
2N3086 N TO5 2N4340 5202 TO18 [2N4117A N TO-72 2N4117A 5325 TO-72
2N3087 N TO18 2N4340 5202 TO-18 | 2N4118 N TO-72 2N4118 5325 TO-72
2N3088 N TO5 2N4339-5 5202 TO-18 §2N4118A N TO-72 2N4118A 5325 TO-72
2N3088A N TO-5 2N4339-5 5202 TO-18 [ 2N4119 N TO-72 2N4119 5325 TO-72
2N3089 N TO-18 2N4339 5202 TO-18 [ 2N4119A N TO-72 2N4119A 5325 TO-72
2N3089A N TO-18 2N4339 5202 TO-18 f§2N4139 N TO-18 2N5363 5525 TO-72
2N3329 P TO-72 2N3329 8923 TO-72 §2N4220 N TO-72 2N4220 5525 TO-72
2N3330 P TO-72 2N3330 8923 TO-72 | 2N4220A N TO-72 2N4220A 5525 TO-72
2N3331 P TO-72 2N3331 8923 TO-72 | 2N4221 N TO-72 2N4221 5525 TO-72
2N3332 P TO-72 2N3332 8923 TO-72 J2N4221A N T0-72 2N4221A 5525 TO-72
2N3365 N TO-18 2N4340 5202 TO-18 { 2N4222 N TO-72 2N4222 5525 TO-72
2N3368 N TO-18 2N3368 5202 TO-18 §2N4222A N TO-72 2N4222A 5525 TO-72
2N3369 N TO-18 2N3369 5202 TO-18 | 2N4223 N TO-72 2N4223 5025 TO-72
2N3370 N TO-18 2N3370 5202 TO18 J2N4224 N TO-72 2N4224 5025 TO-72
2N3376 P TO-72 2N3329 8923 TO-72 §2N4302 N TO-106 PN4302-18 5272 TO-92
2N3378 P TO-72 2N3330 8923 TO-72 §2N4303 N TO-106 PN4303-18 5272 TO-92
2N3380 P TO-72 2N3331 8923 TO-72 | 2N4304 N TO-106 PN4304-18 5272 TO-92
2N3382 P TO-72 2N5116 8811 TO-72 | 2N4338 N TO-18 2N4338 5202 TO18
2N3384 P TO-72 2N5115 8811 TO-72 ] 2N4339 N TO-18 2N4339 5202 TO-18
2N3386 P TO-72 2N5114 8811 TO-72 J 2N4340 N TO18 2N4340 5202 TO-18

2N3436 N TO-18 2N4222 5525 TO-72 | 2N4341 N TO-18 2N4341 5202 TO-18 ~

2N3437 N TO18 2N3968 5525 TO-72 §2N4342 P TO-106 PN4342-18 8971 TO-92 -
2N3438 N TO-18 2N5358 5525 TO-72 | 2N4360 P TO-106 PN4360-18 8971 TO-92
2N3453 N TO-72 2N4119 5325 TO-72 | 2N4381 P TO18 2N4318 8971 TO-92
2N3454 N TO-72 2N4117 5325 TO-72 | 2N4382 P TO-18 2N5115 8811 TO-18
2N3457 N TO-72 2N4117 5325 TO-72 | 2N4391 N TO-18 2N4391 5102 TO18
2N3458 N TO-18 2N3458 5202 TO18 | 2N4392 N TO-18 2N4392 5102 TO-18
2N3459 N TO18 2N3459 5202 TO-18 | 2N4393 N TO-18 2N4393 5102 TO-18
2N3460 N TO-18 2N3460 5202 TO18 ] 2N4416 N TO-72 2N4416 5025 TO-72
2N3578 P TO-18 2N2608 8911 TO18 | 2N4416A N TO-72 2N4416A 5025 TO-72
2N3684 N TO-72 2N3684 5225 TO-72 | 2N4445 N TO18 2N5432 5807 TO-52
2N3684A N TO-72 2N3684 5225 TO-72 | 2N4446 N TO-18 2N5433 5807 TO-52
2N3685 N TO-72 2N3685 5225 TO-72 | 2N4447 N TO-18 2N5432 5807 TO-52
2N3685A N TO-72 2N3685 5225 TO-72 | 2N4448 N TO-18 2N5433 5807 TO-52
2N3686 N TO-72 2N3686 5225 TO-72 | 2N4856 N TO-18 2N4856 5102 TO18
2N3686A N TO-72 2N3686A 5225 TO-72 | 2N4856A N TO-18 2N4856A 5102 TO-18
2N3687 N TO-72 2N3687 5225 TO-72 § 2N4857 N TO-18 2N4857 5102 TO-18
2N3687A N TO-72 2N3687 5225 TO-72 | 2N4857A N TO-18 2N4857A 5102 TO-18
2N3819 N TO-92 2N3819 5074 TO-92 | 2N4858 N TO-18 2N4858 5102 TO-18
2N3820 P TO-92 2N3820 8974 TO-92 | 2N4858A N TO-18 2N4858A 5102 TO18
2N3821 N TO-72 2N3821 5525 TO-72 | 2N4859 N TO18 2N4859 5102 TO18
2N3822 N - |TO-72 2N3822 5525 TO-72 | 2N4859A N TO18 2N4859A 5102 TO18
2N3823 N TO-72 2N3823 5025 TO-72 | 2N4860 N TO-18 2N4860 5102 TO18
2N3824 N TO-72 2N3824 5525 TO-72 } 2N4860A N TO-18 2N4860A 5102 TO18
2N3909 P TO-72 2N3820 8974 TO-92 }2N4861 N TO-18 2N4861 5102 TO-18
2N3909A P TO-72 2N5462 8971 TO-92 | 2N4861A N TO-18 2N4861A 5102 TO18
2N3921 N TO-71 2N3921 8312 TO-71 ] 2N4867 N TO-72 2N4339 5202 TO18
2N3922 N TO-71 2N3922 8312 TO-71 | 2N4868 N TO-72 2N3459 5202 TO18
2N3954 N TO-71 2N3954 8312 TO-71 | 2N4869 N TO-72 2N4341 5702 TO18
2N3955 N TO-71 2N3955 8312 TO-71 ) 2N4977 N TO-18~ 2N5432 5807 TO-52
2N3955A N TO-71 2N3955A 8312 TO-71 | 2N4978 N TO-18 2N5433 5807 TO-52
2N3956 N TO-71 2N3956 8312 TO-71 | 2N4979 N TO18 2N5434 5807 T0-52
2N3957 N TO-71 2N3957 8312 TO-71 § 2N5018 P TO18 2N5018 8811 TO18
2N3958 N TO-71 2N3958 8312 To.71 | 2Ns019 P TO-18 2N5019 8811 TO-18
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Closest Closest

Industry . Direct Process | Package | Industry Direct Process | Package

PIN Polarity | Package Replacement Ri::‘:::::::n Package Type PIN Polarity | Package Replacement Ri:;: ::::::“ Package Type
2N5020 P TO-18 2N5020 8811 TO-18 2N5668 N TO-92 2N5668 5072 TO-92
2N5021 P TO-18 2N5021 8971 TO-92 2N5669 N T0-92 2N5669 5072 TO-92
2N5033 P TO-106 PN5033-18 8971 TO-92 2N5670 N TO-92 2N5670 5072 TO-92
2N5045 N TO-71 2N5045 8312 TO-71 2N5717 N TO0-92 PN3686 5272 TO-92
2N5046 N TO-71 2N5046 8312 TO-71 2N5718 _N TO-92 PN4302 5272 TO-92
2N5047 N TO-71 2N5047 8312 TO-71 2N5801 N TO-92 J210 9072 TO-92
2N5078 N T0-72 2N5078 5025 TO-72 | 2N5802 N TO-92 J212 9072 T0-92
2N5103 N TO-72 2N5103 5025 TO-72 2N5902 N TO-78 2N5902 8424 T70-78
2N5104 N T0-72 2N5104 5025 TO-72 § 2N5903 N T0-78 2N5903 8424 TO-78
2N5105 N TO-72 2N5105 5025 TO-72 2N5904 N T0-78 2N5904 8424 T0-78
2N5114 P TO-18 2N5114 8811 TO-18 2N5905 N TO-78 2N5905 8424 TO-78
2N5115 P 7018 2N5115 8811 TO-18 2N5906 N TO-78 2N5906 8424 TO-78
2N5116 P T0-18 2N5116 8811 TO18 2N5907 N TO-78 2N5907 8424 TO-78
2N5158 N TO-18 2N5433 8807 TO-52 2N5908 N TO-78 2N5908 8424 TO-78
2N5159 N TO18 2N5432 5807 TO-52 2N5909 N TO-78 2N5908 8424 TO-78
2N5163 N TO-106 PN5163-18 5072 TO-18 2N5911 N TO-78 2N5911 9324 TO-78
2N5196 N TO-71 2N5196 8312 TO-18 2N5912 N TO-78 2N5912 9324 TO-78
2N5197 N TO-71 2N5197 8312 TO18 2N5949 N TO-106 2N5949-18 5077 T0-92
2N5198 N TO-71 2N5198 8312 TO-18 2N5950 N TO-106 2N5950-18 5077 TO-92
2N5199 N TO-71 2N5199 8312 TO18 2N5951 N TO-106 2N5951-18 5077 T0-92
2N5245 N TO-106 2N524518 9077 TO-92 2N5952 N TO-106 2N5952-18 5077 TO-92
2N5246 N TO-106 2N5246-18 9077 TO-92 2N5953 N TO-106 2N5953-18 5077 TO-92
2N5247 N TO-106 2N5247-18 9077 TO-92 2N6483 N TO-71 2N6483 9512 TO-71
2N5248 N TO-92 2N5248 5074 TO-92 2N6484 N TO-71 2N6484 9512 TO-71
2N5358 N TO-72 2N5358 5525 TO-72 2N6485 N TO-71 2N6485 9512 TO-71
2N5359 N TO-72 2N5359 5525 TO-72 25K11 N TO-72 2N3459 5202 TO-18
2N5360 N TO-72 2N5360 5525 TO-72 28K12 N TO-72 2N4340 5202 TO-18
2N5361 N TO-72 2N5361 5525 TO-72 2SK13 N TO-72 2N4340 5202 TO-18
2N5362 N TO-72 2N5362 5525 TO-72 2SK15 N TO-72 2N4340 5202 TO18
2N5363 N TO-72 2N5363 5525 TO-72 2SK19 N TO-106 2N5485-18 5072 T0-92
2N5364 N TO-72 2N5364 5525 T0-72 2SK30 N TO-92 PN4304 5272 TO-92
2N5397 N TO-72 2N5397 9025 TO-72 2SK37 N B-69 2N5484 5072 TO-92
2N5398 N TO-72 2N5398 9025 TO-72 2SK48 N TO-72 2N3686 5225 TO-72
2N5432 N TO-18 2N5432 5807 T0-72 2SK68 N TO-92 PF5101 5172 TO-92
2N5433 N TO-18 2N5433 5807 TO-72 3SK22 N TO-72 2N5078 5025 TO-72
2N5434 N TO-18 2N5434 5807 TO-72 3SK23 N TO-72 2N5397 9025 TO-72
2N5452 N TO-71 2N5452 8312 TO-71 3SK28 N TO-72 2N5078 5025 TO-72.
2N5453 N TO-71 2N5453 8312 TO-71 A5T3821 N TO-92 2N3821 5525 TO-72
2N5454 N TO-71 2N5454 8312 TO-71 A5T3822 N TO-92 2N3822 5525 TO-72
2N5457 N T0-92 2N5457 5572 T0-92 A5T3823 N T10-92 2N3823 5029 TO-72
2N5458 N TO-92 2N5458 5572 TO-92 A5T3824 N TO-92 2N3824 5525 TO-72
2N5459 N TO-92 2N5459 5572 TO-92 A5T5460 P T0-82 2N5460 8971 T0-92
2N5460 P TO-92 2N5460 8971 TO-92 A5T5461 P TO-92 2N5461 8971 TO-92
2N5461 P TO-92 2N5461 8971 TO-92 A5T5462 P T70-92 2N5462 8971 TO-92
2N5462 P TO-92 2N5462 - 8971 T0-92 BC264A N TO-92 BC264A 5077 TO-92
2N5471 P TO-72 2N5020 8911 TO-18 BC264B N TO-92 BC264B 5077 TO-92
2N5472 P TO-72 2N5020 8911 TO18 BC264C N T0-92 BC264C 5077 TO-92
2N5473 P TO-72 2N5020 8911 TO-18 BC264D N T0-92 BC264D 5077 TO-92
2N5474 P TO-72 2N5020 8911 - TO-18 BF244A N T0-92 BF244A 5074 TO-92
2N5475 P T0-72 2N5020 8911 T0-18 BF244B N T0-92 BF244B 5074 T0-92
2N5476 P TO-72 2N5020 8911 TO-18 BF244C N T0-92 BF244C 5074 TO-92
2N5484 N TO-92 2N5484 5072 TO-92 BF245A N TO-92 BF245A 5077 TO-92
2N5485 N T0-92 2N5485 5072 TO-92 BF245B N TO-92 BF2458 5077 TO-92
2N5486 N TO-92 2N5486 5072 TO-92 BF245C N T0-92 BF245C 5077 TO-92
2N5515 N TO-71 2N5515 9512 TO-71 BF246A N TO-92 BF246A 5174 TO-92
2N5516 N TO-71 2N5516 9512 TO-71 BF246B N TO-2 BF246B 5174 TO-92
2N5517 N TO-71 2N5517 9512 TO-71 BF246C N TO-92 BF246C 5174 TO-92
2N5518 N TO-71 2N5518 9512 TO-71 BF247A N TO-92 BF247A 5177 TO-92
2N5519 N TO-71 2N5519 9512 TO-71 BF2478B N TO-92 BF2478 5177 TO-92
2N5520 N TO-71 2N5520 9512 TO-71 BF247C N TO-92 BF247C 5177 TO-92
2N5521 N TO-71 2N5521 9512 TO-71 BF256A N TO-92 BF256A 5077 TO-92
2N5522 N TO-71 2N5522 9512 TO-71 BF2568 N TO-92 BF2568 5077 TO-92
2N5523 N TO-71 2N5523 9512 TO-71 BF256C N TO-92 BF256C 5077 TO-92
2N5524 N TO-71 2N5524 9512 TO-71 BFW10 N TO-72 2N4224 5025 TO-72
2N5545 N TO-71 2N5545 8312 TO-71 BFW11 N TO-72 2N5558 5025 TO-72
2N5546 N TO-71 2N5546 8312 TO-71 BFW61 N TO-72 2N4224 5025 TO-72
2N5547 N TO-71 2N5547 8312 TO-71 BSvV78 N TO18 2N4856 5102 TO18
2N5549 N TO-72 2N5397 9025 TO-72 BSV79 N TO-18 2N4857 5102 TO-18
2N5555 N TO-92 2N5555 5072 TO-92 BSvV80 N TO-18 2N4858 5102 T0-18
2N5556 N TO-72 2N5556 5025 T0-72 JE101 N T0-106 J201-18 5272 T0-92
2N5557 . N TO-72 2N5557 5025 TO-72 E102 N TO-106 J20218 5272 TO-92
2N5558 N TO-72 2N5558 5025 TO-72 E103 N TO-106 J203-18 5272 TO-92
2N5561 N TO-71 2N5561 9812 TO-71 E106 N TO-106 J4108-18 5872 TO-92
2N5562 N TO-71 2N5562 9812 TO-71 E107 N TO-106 J108-18 5872 TO-92
2N5563 N TO-71 2N5563 9812 TO-71 E108 N TO-106 J108-18 5872 TO-92
2N5564 N TO-71 2N5564 9612 TO-71 E109 N TO-106 J109-18 5872 TO-92
2N5565 N TO-71 2N5565 9612 TO-71 E110 N TO-108 J110-18° 5872 TO-92
2N5566 N TO-71 2N5566 9612 TO0-71 E111 N TO-106 J111-18 5172 TO-92
2N5592 N TO-72 PN5163:18 5072 TO-92 E112 N TO-106 J11218 5172 TO-92
2N5593 N T0-72 PN5163-18 5072 T0-92 EN3 N T0O-106 J113-18 5172 T0-92
2N5594 N TO-72 PN5163-18 5072 TO-92 E114 N TO-108 J11418 9072 TO-92
2N5638 N TO-92 2N5638 5172 TO-92 E174 N TO-106 J174-18 8874 TO-92
2N5639 N TO-92 2N5639 5172 TO-92 E175 N TO-106 J175-18 8874 TO-92
2N5640 N TO-92 2N5640 5172 TO-92 E176 N TO-106 J176-18 8874 TO-92
2N5653 N TO-92 2N5653 5172 T0-92 E177 N TO-106 J177-18 8874 TO-92
2N5654 N TO-92 2N5654 5172 TN-92 E201 N TO-106|- J20118 5272 TO-92
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JFET Cross Reference Guide

Closest Closest

Industry N Direct Process | Package } Industry : Direct Process | Package

PIN Polarity | Package Replacement Rs::‘:x:::::“ Package Type PIN Polarity | Package Replacement RE::;‘::::::N Package Type
E202 N TO-106 J202-18 5272 T0-92 J309 N TO-92 J309 9272 TO-92
E203 N TO-106 J203-18 5272 TO-92 J310 N TO-92 J310 . 9272 TO-92 -
E204 N TO-106 PN4220-18 5572 TO-92 J3970 N TO-92 PN4391 5172 TO-92
E210 N TO-106 J210-18 9072 T0-92 J3971 N TO-92 PN4392 5172 TO-92
E211 N TO-106 J211-18 9072 TO-92 J3972 N TO-92 PN4393 5172 TO-92
E212 N TO-106 J21218 . 9072 TO92 J401 N MiniDip J401. 9860 MiniDip
E230 N TO-106 PN3821-18 5272 TO-92 J402 N MiniDip J402 - 9860 MiniDip
E231 N TO-106 PN3684-18 5272 TO-92 J403 "N MiniDip J403 9860 MiniDip
E232 N TO-106 420318 5272 TO-92 J404 N MiniDip J404 9860 MiniDip
E270 P T0-106 J270-18 8874 T0-92 J405 N MiniDip J405 9860 MiniDip
E271 P TO-106 J27118 8874 TO-92 J406 N MiniDip J406 9860 MiniDip
E300 N TO-106 J300-18 9072 TO-92 J410 N *‘MiniDip J410 8360 MiniDip
E304 N TO-106 J30418 5072 TO-92 Jan N MiniDip Jan 8360 MiniDip
E305 N TO-106 J305-18 5072 TO-92 Ja12 N MiniDip Ja12 8360 MiniDip
E308 N TO-106 J308-18 9272 TO-92 J4091 N T0-92 PN4091 5172 TO-92
E309 N TO-106 J309-18 9272 TO-92 J4092 N TO-92 PN4092 5172 TO-92
E310- N TO-106 J31018 9272 TO-92 J4093 N TO-92 PN4093 5172 TO-92
E311 N TO-106 J309 9272 TO-92 J4220 N T0-92 PN4220 5572 TO-92
E312 N TO-106 J310-18 9272 TO-92 Ja221 N TO-92 PN4221 5572 TO-92
E430 N TO0-71 2N5566 9612 TO-71 J4222 N T0-92 PN4222 5572 T0-92
ESM4091 N FO-18 2N4091 5102 TO-18 J4223 N T0O-92 PN4223 5072 TO-92
ESM4093 N FO-18 2N4091 5102 TO18 Ja224 N TO-92 PN4224 5072 T0O-92
ESM4302 N FO-18 PN4302-18 5272 TO-92 J4302 N TO-92 PN4302 5272 TO-92
ESM4303 N FO-18 PN4303-18 5272 T0-92 J4303 N TO-92 PN4303 5272 TO-92
ESM4304 N FO-18 PN4304-18 - 5272 TO-92 J4304 N T0-92 PN4304 5272 TO-92
FT0654A N 2N3824 5525 TO-72 J4338 N TO-92 PN3687 5272 TO-92
FT0654B N 2N3824 5525 TO-72 J4338 N TO-92 PN3686 5272 TO-92
FT0654C N 2N4221 5202 TO18 J4391 N TO-92 PN4391 5172 TO-92
FT3820 P TO-18 2N3820-18 8974 TO-92 J4392 N TO-92 PN4382 5172 TO-92
GET5457 N 2N5457 5572 T0-92 J4393 N T0-92 PN4393 5172 T0-92
GET5458 N 2N5458 5572 TO-92 J4416 N TO-92 PN4416 5072 TO-92
GET5459 N 2N5459 5572 TO-92 J4856 N TO-92 PN4856 5172 TO-92
IMF3954 N TO-71 2N3954 8312 TO-71 J4857 N TO-92 PN4857 5172 TO-92
IMF3954A N TO-71 2N3954A 8312 TO-71 J4858 N TO-92 PN4858 5172 TO-92
IMF3955 N TO-71 2N3955 8312 TO-71 J4859 N TO-92 PN4859 5172 TO-92
IMF3956 N TO-71 2N3956 8312 TO-71 J4860 N TO-92 PN4860 5172 TO-92
IMF3957 N TO-71 2N3957 8312 TO-71 J4861 N TO-92 PN4861 5172 TO-92
IMF3958 N TO-71 2N3758 8312 TO-71 J5103 N TO-92 J305 5072 TO-92
IMF6485 N TO71 2N6485 9512 TO-71 J5104 N T0-92 J305 5072 TO-92
1T101 P TO-18 2N5114 8811 TO18 J5105 N T0-92 J304 5072 TO-92
1T108 N 2N5486 5072 TO-92 K114-18 N J114 9072 T0-92
ITE3066 N TO-106 2N4340 5202 TO18 K210-18 N J210-18 9072 TO-92
ITE3067 N TO-106 2N4338 5202 TO-18 K21118 N J21118 9072 TO-92
ITE3068 N TO-1086 2N4338 5202 TO-18 K212-18 N J21218 9072 TO-92
ITE4117 N TO-106 PN4117-18 5372 TO-92 K300-18 N J300-18 9072 TO-92
ITE4118 N TO106 PN4118-18 5372 TO-92 K304-18 N J304-18 5072 TO-92
ITE4119 N TO-106 PN4119-18 5372 TO-92 K305-18 N J305-18 5072 TO-92
ITE4338 N TO-106 2N4338 5202 TO-18 K308-18 N J308-18 B 9272 TO-92
ITE4339 N TO-106 2N4339 5202 TO-18 K309-18 N J308-18 9272 TO92
ITE4340 N TO-106 2N4340 5202 TO-18 K310-18 N J310-18 9272 T0-92
ITE4341 N TO-106 2N4391 5202 TO18 KE510 N TO-108 Jim 5172 TO-92
ITE4391 N TO-106 PN439118 5172 TO-92 KES511 N TO-106 Jim 5172 T0O-92
ITE4392 N TO-108 PN4392-18 5172 TO-92 KE3684 N TO-106 PN3684-18 5272 TO-92
ITE4393 N TO-106 PN4393-18 5172 TO-92 KE3685 N TO-106 PN3685-18 5272 TO-92
ITE4416 N TO-106 PN4416-18 5072 TO-92 KE3686 N TO-106 PN3686-18 5272 TO-92
ITE4867 N TO-1086 PN3686-18 5272 TO-92 KE3687 N TO-106 PN3687-18 5272 TO-92
ITE4868 N TO-106 PN3685-18 5272 TO-92 KE3823 N TO-106 PN4224-18 5072 TO-92
J108 N TO-92 J108 5872 TO-92 KE3970 N TO-106 PN4391-18 5172 TO-92
J109 N TO-92 J109 5872 TO-92 KE3971 N TO-106 PN439218 5172 TO-92
J110 N T0-92 J110 5872 T0-92 KE3972 N TO-106 PN4393-18 5172 TO-92
J1r N TO-92 Jin 5172 TO-92 KE4091 N TO-106 PN4091-18 5172 TO-92
J11A N TO-92 PN4091 5172 TO-92 KE4092 ‘N TO-106 PN4092-18 5172 TO-92
J112 N TO-92 s JdN12 5172 TO-92 KE4093 N TO-106 PN4093-18 5172 TO-92
J112A N TO-92 PN4092 5172 TO-92 KE4220 N TO-106 PN4220-18 5572 TO-92
J113 N TO-92 J113 5172 TO-92 KE4221 N TO-106 PN422148 5572 TO-92
J113A N TO-92 PN4093 5172 TO-92 KE4222 N TO-106 PN422218 5572 TO-92
J114 N TO-92 J114 9072 TO-92 KE4223 N TO-106 PN422318 5072 TO-92
J174 N TO-92 J174 8874 TO-92 KE4224 N TO-106 PN4224-18 5072 TO-92
J175 P TO-92 J175 8874 TO-92 KE4391 N TO-106 PN439118 5172 TO-92
J176 P TO-92 J176 8874 T0-92 KE4392 N TO-106 PN4392-18 5172 T0-92
J177 P TO-92 Ji77 8874 TO-92 KE4393 N TO-106 PN4393-18 5172 TO-92
J201 N TO-92 J201 5272 TO-92 KE4416 N TO-106 PN441618 5072 TO-92
J202 N TO-92 J202 5274 TO-92 KE4856 N TO-106 PN4856-18 5172 TO-92
J203 N TO-92 J203 5272 TO-92 KE4857 N TO-1086 PN4857-18 5172 TO-92
J210 N TO-92 J210 9072 TO-92 KE4858 N TO-106 PN4858-18 5172 TO-92
Ja1n N TO-92 Ja21 9072 TO-92 KE4859 N TO-106 PN4859-18 5172 TO-92
J212 N TO-92 J212 9072 TO-92 KE4860 N TO-106 PN4860-18 5172 TO-92
J230 N TO-92 J202 5272 TO-92 KE4861 N TO-106 PN486118 X 5172 TO-92
Ja31 N TO-92 J202 5272 TO-92 KES5103 N TO-106 J305-18 5072 TO-92
J232 N T0O-92 J203 5272 T0-92 KE5104 N TO-106 J305-18 5072 TO-92
J270 P TO-92 J270 8874 T0-92 KE5105 N TO-106 . J304-18 5072 TO-92
Ja71 P TO-92 Jan 8874 TO-92 KK4416-18 N PN4416-18 5072 TO-92
J300 N TO-92 J300 9072 TO-92 MFE2000 N TO-72 2N4416 5025 TO-72
J304 N TO-92 J304 5072 TO-92 MFE2001 N TO-72 2N4416 5025 TO-72 -
J305 N TO-92 J305 5072 TO-92 MFE2004 N TO-18 2N4093 5102 TO18
J308 N TO-92 J308 9272 TO-92 MFE2005 N TO-18 2N4092 5102 TO18
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PIN Polarily | Package Replacement Ri::‘alz::re‘:\t Package Type PIN Polarity | Package Replacement Ri:;:;:lrz::\l Package Type
MFE2006 N TO-18 2N4091 5102 TO-18 PN3685 N T0-92 PN3685 5272 TO-92
MFE2007 N TO-18 2N4857 5102 TO-18 PN3686 N TO-92 PN3686 5272 T0-92
MFE2008 N TO18 2N4391 5102 TO-i8 PN3687 N T70-92 PN3687 5272 T0-92
MFE2009 N TO18 2N4856 5102 TO-18 PN4091 N T70-92 PN4091 5172 T0-92
MFE2010 N TO-18 2N4856 5102 TO-18 PN4092 N T0-92 PN4092 5172 T0-92
MFE2011 N TO-18 2N5433 5807 TO-52 PN4093 N T0-92 PN4093 5172 T0-92
MFE2012 N TO-18 2N5433 5807 T0-52 PN4220 N T0-92 PN4220 5572 T0-92
MFE4007 P TO-72 2N5020 8911 TO-18 PN4221 N T0-92 PN4221 5572 TO-82
MFE4008 P T0-72 2N2608 8911 TO-18 PN4222 N T0-92 PN4222 5572 T0-52
MFE4009 P T0-72 2N3329 8923 TO-72 PN4223 N T0-92 PN4223 5072 7092
MFE4010 P TO-72 2N3330 8923 TO-72 PN4224 N T0-92 PN4224 5072 T0-92
MFE4011 P TO-72 2N3331 8323 TO-72 PN4302 N 70-92 PN4302 5272 T70-92
MPF102 N T0-92 MPF102 5072 TO-92 PN4303 N 7092 PN4303 5272 T0-92
MPF103 N T0-92 MPF103 5572 TO-92 PN4304 N T0-92 PN4304 5272 T0-92
MPF104 N T0-92 MPF104 5072 TO-92 PN4342 N TO-92 PN4342 8971 T0-92
MPF105 N T0-92 MPF105 5572 TO-92 PN4360 N T70-92 PN4360 8971 T0-92
MPF106 N TO-92 MPF106 5072 T0-92 PN4391 N T70-92 PN4391 5172 7092
MPF107 N T70-92 MPF107 5072 T0-92 PN4392 N T0-92 PN4392 5172 T0-92
MPF108 N T0-92 MPF108 5072 TO-92 PN4393 N T0-92 PN4393 5172 TO-92
MPF109 N T0-92 MPF109 5572 T0-92 PN4416 N T0-92 PN4416 5072 T0-92
MPF110 N T0-92 MPF110 5072 T0-92 PN4856 N TO-92 PN4856 5172 TO-92
MPF111 N T0-92 MPF111 5072 TO-92 PN4857 N T0-92 PN4857 5172 TO-92
MPF112 N TO-92 MPF112 5072 T0-92 PN4858 N T0-92 PN4858 5172 T70-92
MPF161 P TO-92 2N5461 8971 TO-92 PN4859 N TO-92 PN4859 5172 7092
MPF256 N T70-92 MPF256 9072 TO-92 PN4860 N T0-92 PN4860 5172 T0-92
MPF820 N TO-92 MPF820 9272 T0-92 PN4861 N TO-92 PN4861 5172 TO-92
MPFO70 P TO-92 P1086 8871 T0-82 PN5033 N TO-92 PN5033 8971 TO-92
MPF971 P T0-92 P1087 8871 T0-92 PN5163 N TO-92 PN5163 5072 T0-92
MPF4391 N T0-92 PN4391 5172 TO-92 SU2000 N TO-71 2N3822 5525 TO-72
MPF4392 N T10-92 PN4392 5172 T0-92 SU2020 N T0.71 2N5196 8312 T0-71
MPF4393 N TO-92 PN4393 5172 T0-92 SU2021 N TO-71 2N5196 8312 TO-71
NDF401 N TO78 NDF9406 9412 TO-71 SU2022 N TO-71 2N5196 8312 TO-71
NDF9402 N TO-78 NDFS407 9412 TO-71 SU2023 N TO-71 2N5196 8312 TO-71
NDFg403 N TO78 NDFS408 9412 TO0-71 SU2024 N TO-71 2N5196 8312 TO-71
NDF9404 N TO-78 NDF9409 9412 TO-71 SU2025 N TO-71 2N5196 8312 TO-71
NDF9405 N TO78 NDF9410 9412 TO-71 SU2026 N TO-71 2N5196 8312 TO-71
NDF9406 N TO-71 NDF9406 9412 TO-71 Su2027 N T0-71 2N5196 8312 TO-71
NDF9407 N TO-71 NDF9407 9412 TO-71 SU2028 N TO-71 2N5196 8312 TO-71
NDF9408 N TO-71 NDF9408 9412 T0-71 SU2029 N TO- 2N5196 8312 TO-71
NDF9409 N TO0-71 NDFg409 9412 T0-71 SU2030 N TO0-71 2N4082 8312 T0-71
NDF9410 N TO-71 NDF9410 9412 TO-71 SU2033 N TO-71 2N5561 8312 TO-71
NF500 N TO-72 " 2N4224 5025 TO-72 SU2034 N TO-71 2N5561 8312 TO-71
NF501 N TO-72 2N4224 5025 T0-72 §U2035 N TO-71 2N5561 8312 TO-71
NF506 N TO-72 2N3823 5025 TO-72 SU2076 N TO-71 2N5561 8312+ TO-71
NF510 N TO-18 2N4092 5102 TO-18 SU2077 N TO-71 2N5561 8312 TO-71
NF511 N TO-18 2N4092 5102 TO-18 SU2078 N TO-71 2N3955 8312 TO-71
NF520 N TO-72 2N4224 5025 T0-72 SU2079 N TO-71 2N3956 8312 T0-71
NF521 N TO-72 2N4220 5525 TO-72 SU2080 N TC-71 U404 9812 TO-71
NF522 N TO-72 2N4224 5025 TO-72 Su2081 N TO-71 U404 9812 TO-71
NF523 N TO-72 2N4220 5525 TO-72 $U2098 N TO-71 2N3954 8312 TO-71
NF530 N TO-18 2N3822 5525 T0-72 SU2098A N TO-71 2N3954 8312 TO-71
NF531 N TO-18 2N3821 5525 T0-72 SU2098B N TO-71 2N3954A 8312 TO-71
NF532 N TO-18 2N3822 5525 T0-72 SU2099 N TO-71 2N3955A 8312 TO-71
NF533 N TO-18 2N3821 5525 TO-72 SU2099A N TO-71 2N3955A 8312 TO-71
NF3819 N TO-18 2N3819-18 5074 T0-92 SU2365 N TO-71 U401 9812 TO-71
NF4302 N TO-18 PN4302-18 5272 T0-92 SU2365A N TO-71 U401 9812 TO-71
NF4303 N TO-i8 PN4303-18 5272 TO-92 SU2366 N TO-71 U402 9812 TO-71
NF4304 N TO-18 PN4304-18 5272 TO-92 SU2366A N TO-71 U402 9812 TO-71
NF4445 N TO-18 2N5432 5807 TO-52 Su2367 N TO-71 U403 9812 TO-71
NF4446 N TO-18 2N5433 5807 T0-52 SU2367A N TO0-71 U403 9812 TO-71
NF4447 N TO-18 2N5432 5807 T0-52 SU2368 N TO-71 U404 9812 TO-71
NF4448 N TO-18 24856 5807 T0-52 SU2368A N TO-71 U404 9812 TO-71
NF5101 N TO-72 NF5101 5125 TO-72 SU2369 N TO-71 U405 9812 TO-71
NF5102 N TO-72 NF5102 5125 T0-72 SU2369A N TO-71 U405 9812 TO-71
NF5103 N TO-72 NF5103 5125 TO-72 SU2652M N MiniDip Jao1 9860 MiniDip
NF5163 N TO-18 PN5163-18 5072 T0-72 SU2653M N MiniDip J401 9860 MiniDip
NF5457 N TO-18 2N5457-18 5572 T0-92 SU2654M N MiniDip J401 9860 MiniDip
NF5458 N TO-18 2N5458-18 5572 TO-92 SU2655M N MiniDip J402 9860 MiniDip
NF5459 N TO-18 2N5459-18 5572 T0-92 SU2656M N MiniDip J404 9860 MiniDip
NF5484 N T0-18 2N5484-18 5072 TO-92 J TD5452 N TO-18/8 2N5452 8312 TO-71
NF5485 N TO-18 2N5485-18 5072 TO-92 § TD5453 N TO-18/8 2N5453 8312 TO-71
NF5486 N TO-18 2N5486-18 5072 7092 TD5454 N TO-18/8 2N5454 8312 TO-71
NF5555 N TO-72 2N5555-18 5072 T0-92 TD5802 N TO-18/8 2N5902 8424 TO-78
NF5638 N TO-18 2N5638-18 5172 TO-92 § TD5902A N TO-18/8 2N5902 8424 TO-78
NF5639 N TO-18 2N5639-18 5172 TO-92 | TD5903 N TO-18/8 2N5903 8424 TO-78
NF5640 N TO-18 2N5640-18 5172 TO-92 | TD5903A N TO-18/8 2N5903 8424 TO-78
NF5653 N TO-18 2N5653-18 5172 TO-92 | TD5904 N TO-18/8 2N5904 8424 T0-78
NF5654 N TO18 2N5654-18 5172 TO-92 § TD5904A N TO-18/8 . 2N5904 8424 TO-78
P1086E P TO-106 P1086-18 8871 TO-92 TD5905 N TO-18/8 2N5905 8424 TO-78
P1087E P TO-108 P1087-18 8871 TO-92 § TD5905A N TO-18/8 2N5905 8424 TO-78
PF510 P TO18 PN4392-18 5172 TO-92 § TD5906 N TO-18/8 2N5906 8424 TO-78
PF511 P TO18 PN4392-18 5172 TO-92 TD5906A N TO-18/8 2N5906 8424 TO-78
PF5101 N TO-92 PF5101 5172 TO-92 § TD5907 N TO-18/8 2N5907 8424 TO-78
PF5102 N TO-92 PF5102 5172 TO-92 § TD5907A N TO-18/8 2N5907 8424 T0-78
PF5103 N TO-92 PF5103 5172 TO-92 | TD5908 N TO-18/8 2N5908 8424 TO-78
PN3684 N TO-92 PN3684 5272 TO-92 § TD5908A N TO-18/8 2N5908 8424 TO-78
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JFET Cross Reference Guide

Closest Closest

Industry N Direct Process | Package § Industry Direct Process | Package

PIN Polarity | Package Replacement RE::‘:Z':‘Z:“ Package Type PIN Polarity [ Package Replacement Ri:: z:::::“ Package Type
TD5909 N TO-18/8 2N5909 8424 TO-78 usi2 N TO18 U312 9007 TO-52
TD5909A N TO-18/18 " 2N5909 8424 TO-78 u3ie N B-69 U309 9207 T0-52
TD5910 N TO-18/8 2N5910 8424 TO-78 U317 N B-69 us1o 9207 TO-52
TD5910A N TO-18/8 2N5910 8424 TO-78 U320 N TO-5 2N5433 5807 TO-52
TD5911 N TO-18/18 2N5911 9324 TO-78 U321 N TO-5 2N5433 5807 TO-52
TD5911A N TO-18/18 2N5911 9324 TO-78 U322 N TO5 2N5432 5807 TO-52
TD5912 N TO-18/18 2N5912 9324 TO-78 U401 N TO-71 U401 9812 TO-71
TD5912A ‘N TO-18/8 2N5912 9324 TO-78 U402 N TO-71 U402 9812 TO-71
TIS25 N TO-516 U401 9812 TO-71 U403 N TO-71 u403 9812 TO-71
TiS26 N TO-5/6 U402 9812 TO.71 U404 N T0-71 U404 9812 TO-71
TIS27 N TO-516 U403 9812 TO-71 U405 N TO-71 U405 9812 TO-71
TIS34 N TO-92 2N5486 5072 T0-92" U406 N TO-71 U406 9812 TO-71
TIS41 N TO18 2N4859 5172 TO-92 U440 N TO-71 2N5911 9324 TO-78
TIS42 N TO-92 PN4392 5172 TO-92 (V2731 N T0-71 2N5912 9324 TO-78
TIS58 N TO-92 TIS58 5074 TO-92 U1837E N TO-106 2N5486-18 5072 TO-92
TIS59 N TO-92 TIS59 5074 TO-92 u1897 N TO-106 u1897 5172 TO-92
TIS73 N TO18 TIS73 5177 T0-92 U1897E N TO-106 U1897-18 5172 TO-92
TIS74 N TO18 TIS74 5177 TO-92 u1898 N TO-106 u1898 5172 TO-92
TIS75 N TO18 TIS75 5177 TO-92 U1898E N TO-106 U1898-18 5172 TO-92
TIS88A N TO-18 2N5486 5072 T0-92 U1899 N TO-108 uU1899 5172 TO-92
TP5114 P TO18 2N5114 8811 TO-18 U1899E N TO-106 U1899-18 5172 T0-92
TP5115 P TO-18 2N5115 8811 TO18 u1994 N TO-106 PN4416-18 5072 T0-92
TP5116 P TO18 2N5116 881 TO18 U1994E N TO-106 PN4416-18 5072 TO-92
U110 P TO-18 2N5020 8911 TO18 U2047 N TO-92 PN4416 5072 TO-92
unz P TO-18 2N4318 8911 TO18 U2047E N TO-106 PN4416-18 5072 TO-92
U146 P TO18 2N5020 8911 TO18 UC155 N TO-72 2N4416 5025 TO-72
U147 P TO-18 2N5020 8911 TO-18 uc200 N TO-72 2N4393 5102 TO-18
U148 P TO18 2N2608 8911 TO-18 uc201 N TO-72 2N4416 5025 TO-72
U149 P TO-18 2N2609 8811 TO18 uc210 N TO-72 2N3822 5525 TO-72
U183 N TO-72 2N3823 5025 T0-72 uc220 N T0-72 2N4220 5525 TO-72
u1s4 N TO-72 2N4416 5025 TO-72 ucaat N TO-72 2N3822 5525 TO-72
u197 N TO18 2N4338 5202 TO18 uc2s50 N TO-18 2N4391 5102 TO-18
u198 N TO-18 2N4340 5202 TO18 uc251 N TO-18 2N4392 5102 TO-18
U199 N TO-18 2N4341 5202 TO-18 uc400 P TO-72 2N2609 8811 TO-18
U200 N TO18 2N4393 5102 TO-18 uc401 P TO-72 2N5019 8811 . TO-18
U201 N TO-18 2N4392 5102 TO-18 uca10 P TO-72 2N2609 8811 TO18
U202 N TO18 2N4391 5102 TO-18 UC420 P TO-72 2N3329 8923 TO-72
U231 N TO-71 U231 8312 TO-71 uCs88 N TO-106 PN4416-18 5072 TO-92
U232 N TO-71 u232 8312 TO-71 uC703 N TO-72 2N3822 5525 TO-72
U233 N TO-71 U233 8312 TO-71 UC705 N TO-72 2N3824 5525 T0-72
U234 N TO-71 u234 8312 TO-71 uC707 N TO-18 . 2N4391 5102 TO-18
U235 N TO-71 U235 8312 TO-71 Uc714 N TO-72 ’ 2N4416 5025 TO-72
U257 N TO-78 u2s57 9324 TO-78 UC734 N TO-72 2N4416 5025 TO-72
U300 P TO-18 2N5114 8811 TO-18 UC734E N TO-106 PN4416-18 5072 TO-92
U301 P TO18 2N5145 8811 TO-18 UC755 N TO18 2N4391 5102 TO-18
U304 P TO-18 2N5114 8811 TO-18 UC756 N TO-18 2N4224 5025 TO-72
U305 P TO18 2N5116 8811 TO-18 ucsos P TO-72 2N3331 8923 TO-72
U308 N TO-52 U308 ' 9207 TO-52 uceo? P TO-72 2N4861 5102 TO18
U309 N TO-52 U309 9207 TO-52 ucs14 P TO-72 2N3331 8923 TO-72
U310 N T0-52 U310 9207 T0O-52 ucsest P T0-18 2N2608 8911 TO-18
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BIPOLARS JFETs

40 41 | 42 43 44 | 45 | 46 47 | 49 | 50 90 | 92
Preamplifiers
> 500 MHz .
> 500 MHz with AGC
200-500 MHz L] . L] [ °
200-500 MHz with AGC L]
50—250 MHz . . . ° ° °
50—-250 MHz with AGC L]
20—120 MHz . ° . ° °
Mixers
Input > 500 MHz .
Input 200—-500 MHz (] L] . ° . .
Input 50—250-MHz ° L] L] . . . .
Input 20—120 MHz ° ° o ° °
Loc Osc
> 500 MHz Mech. Tuned L L
> 500 MHz Varactor o o
200—-500 MHz Mech. Tuned L L4
200-500 MHz Varactor L] ° °
50—250 MHz . °
20-120 MHz . °
IF Amps
< 75 MHz ) ° ° ° ° ° °
< 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 IF
50—250 MHz 5—15 mA Linear IF
< 120 MHz/15 mA Wideband RF
VHF Freq. Generator and/or
Multiplier to 75 mW Levels
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1454

Transistors NPN GPA Devices

CONTINUOUS
OPERATION
TYPICAL
COLLECTOR
CURRENT

P37 GPA
120 mA DRIVER
P38 GPA
. DRIVER
80 mA P09 GPA P14 GPA p3 Hhian
P39 GPA-HIGH
P13 GPAISW . VOLTAGE DRIVER
50 mA P12 GPA
P19 GPA/SW
30 mA
P18 GPAISW
20 mA
P48 HIGH VOLTAGE
o P02 GPA VIDEO DRIVER
15 mA : P23 GPAISW
| p2rGra
10 mA P04 LOW P17 HIGH
| LEVEL/LOW VOLTAGE
l NOISE AMP
P16 GPA-HIGH
8 mA VOLATAGE
SEE NPN-RF |
5mA :
PO7 LOW
2 mA | LEVEL/LOW NOISE
| AMP
|
25V 4V 45V 60V 80 V 100 V 120V 220V 300V

COLLECTOR BREAKDOWN VOLTAGE

BVcEo




St

CONTINUOUS
OPERATION
TYPICAL
COLLECTOR
CURRENT

15 mA P23 RF-GPA P27 RF-GPA
400 MHz 400 MHz
P46 RF-IF
450 MHz
12 mA P43 RF-AMP/OSC P40 RF-AMP/OSC
. 900 MHz 300 MHz
P49 RF-VHF
600 MHz
9 mA P47 RF-IF
900 MHz
6 mA P42 RF-VHF/UHF
1000 MHz
P41 RF-UHF P44 RF-VHF AGC
800 MHz 450 MHz
3mA
P45 RF-IF AGC
400 MHz
10V 15V 20V 25V 0V 35V

COLLECTOR BREAKDOWN VOLTAGE
BVcEo —
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1% 4

Transistors PNP GPA Devices

. CONTINUOUS

OPERATION

TYPICAL
COLLECTOR
CURRENT

120 mA

80 mA

50 mA

30 mA

20 mA

15 mA

10 mA

8 mA

5mA

2mA

P77 GPA
DRIVER
P78 GPA
P68 GPA DRIVER
P79 GPA-HIGH
P67 GPA VOLTAGE DRIVER
P63 GPA/SW
P66 GPA/SW
P74 GPA-HIGH P76 HIGH
VOLTAGE VOLTAGE
P71 LOW
LEVEL/LOW
NOISE AMP
P62 LOW
LEVEL/LOW
NOISE AMP
-20V -40V -60V -80V -100 V -120V -180V -250V

COLLECTOR BREAKDOWN VOLTAGE
BVcEo -




Ly

1500 mA

1000 mA

MAXIMUM 7S50 mA
COLLECTOR
CURRENT

SATURATED 500 mA'
MODE

300 mA

200 mA

150 mA

P70 HSS ~ P25 HSS P12 GPA/SW
40V PNP 40 V NPN NPN 80 V
P67 GPA/SW
PNP 60 V
P13 GPA/SW
NPN 35 V
P22 HSS P19 GPA/SW
15V NPN NPN 40 V
P63 GPA/SW
PNP 40 V
P64 HSS
12V PNP
P21 HSS
15 VINPN
P65 H P66 GPA/SW P23 GPA/SW
12V P?\ISP PNP 40 V NPN 40 V
20ns 25ns 30ns 40ns 60 ns 200 ns 300 ns 500 ns

GPA/SW — General Purpose Amplifier/Switch

HSS — High Speed Switch

MAXIMUM ToffF -
SEE DATA BOOK FOR CIRCUIT CONDITIONS

Buiyoyumsg pasads ybiH 10} sio)sisuel]




TO-237 Type Power Transistor Selection Guide

TO-237 Type Power Transistor Selection Guide

Part Number le Vceo heg @ Max Vce sat) Pp fr Process
NPN PNP (A) V) Min Max | Ic(mA) Vce (V) (V) @ lc(mA) (W) (MHz) (NPN/PNP)
92PEB69 92PE870 0.1 250 50 25 20 * 60 17176
92PE871 92PE872 0.1 300 50 25 20 60 17176
2N6711/ 0.1 160 30 30 10 1 30 50 48
92PE487
2N6733/ 0.1 200 40 10 10 2 20 50 48
92PU391
2N6712/ 0.1 250 30 30 10 1 30 * - 50 48
- 92PE488
2N6734/ 0.1 250 40 10 10 2 20 50 48
92PU392
2N6773/ 0.1 300 30 30 10 1 30 50 48
92PE489 )
2N6735/ 0.1 300 40 10 10 2 20 50 48
92PU393 *
2N6719/ 0.1 300 40 30 10 0.75 30 50 48
92PU10 )
TN2219 0.5 30 100 300 150 10 0.4 150~ 250 19
30 500 10
TN2218A" 0.5 40 40 120 150 10 0.3 150 250 19
25 500 10
TN2219A TN2905 0.5 40 |.100 300 150 10 0.3/ 150 M 300 19/63
0.4
TN2904A 0.5 60 40 120 150 10 04 150 200 63
40 500 10
TN2905A 0.5 60 100 300 150 10 0.4 150 200 63
50 500 10
TN3053 TN4037 1 40 50 250 150 10 1.4 150 - 100 12/63
2N6737 ; 1 45 60 150 100 1 0.4 300 300 25
40 300 ) *
TN3726 1 50 60 150 100 1 0.4 300 300 25
40 300
TN2102 - TN4036 1 65 40 120 150 10 0.5/ ~ 150 60 12167
25 500 10 0.65
TN3019 1 80 100 300 150 10 0.2 150 * 100 12
TN3020 1 80 40 120 150 10 0.2 150 100 12
TN4033 1 80 100 300 100 5 0.15 150 150 67
2N6720/ 1 150 30 ° 300 100 10 0.5 100 10 36
92PU36
2N6721/ 1 200 0 00 10 0.5 00 10 36
92PU36A )
2N6722/ 1 250 * 10 36
92PU36B
2N6723/ 1 300 10 36
92PU36C
TN3724 15 30 60 150 100 1 0.2 100 300 - 25
40 300 1 0.32 300

*AIl TO-237: 850 mW, free air (Tp =25°C)
2.0W, collector lead at 25°C

1W-12W mounted flush in PC board

418




-
TO-237 Type Power Transistor Selection Guide continued) o
N
w
N
Part Number Ie Vceo hee @ Max VcE (sam) Pp fr Process 2"
MPN PNP @ | M |[Min Max [lgmA) Vee (V) | (V) @ Ic(mA) | (W) | (MH2) | (NPNIPNP) | =5
2NBT714/ 2N6726/ 2 30 | 60 100 1 05 1000 50 37177 @
92PU01 92PU51 55 1000 1 O
2N6715/ 2N6727/ 2 4 | 60 100 1 05 1000 50- 37177 o
92PUOTA  92PUS1A 55 1000 1 , s
2N6724 2 40 | 25k 200 5 1 200 " 100 05 Q
92PU45 4k 1000 5 15 1000 —
2N6705/ 2N6708/ 2 45 | 40 500 2 0.5 500 50 38/78 -
92PE37A 92PE77A 1Y)
2N6725 2 50 | 25k 200 5 1 200 100 05 a
92PU45A 4k 1000 5 15 1000 -y
2N6B706/ 2N6709/ 2 60 | 40 500 2 05 500 50 38/78 P
92PE37B  92PE77B 2
2N6B716/ 2N6728/ 2 60 | 20 500 1 0.35 250 50 '38/78 o
92PU05 92PU55 o
2N6731/ 2N6732/ 2 80 | 100 300| 350 2 0.35 350 % 50 39/79 o
92PU100  92PU200 o
2N6707/ 2N6710/ 2 80 | 40 500 2 0.5 500 50 39/79 -
92PE37C  92PE77C o)
2N6717/ 2N6720/ 2 80 | 20 500 1 0.35 250 50 39/79 =
92PU06 92PU56 : o)

=T

in .

Flnout ST Enc o

*All TO-237: 850 mW, free air (Tp = 25°C)
2.0W, collector lead at 25°C
1W-1.2W mounted flush in PC board
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TO-202 Type Power Transistor Selection Guide

'TO-202 Type Power Transistor Selection Guide

Part Number Ic Vceo heg @ Max VcEe sam) Pp fr Process

NPN PNP (A) (V) Min  Max | Ic(A) Vce(V) (V) @ Ic(A) | (W) | (MH2) | (NPN/PNP)
NSD457 01 | 160 25 0.03 10 1 0.03 1.75 50 48
NSE457 0.1 160 25 0.03 10 1 0.03 1.75 50 48
NSD458 0.1 250 25 0.03 10 1 0.03 1.75 50 48
NSE458 0.1 250 25 0.03 10 1 0.03 1.75 50 48
D40N1 N 0.1 250 30 90 | 0.02 10 1.67 50 48
D40N2 0.1 250 60 180 | 0.02. 10 1.67 50 48
NSD131 0.1 250 30 90 | 0.03 10 1 0.02 1.75 48
NSD132 0.1 250 60 180 | 0.03 10. 1 0.02 1.75 48 .
NSE869 NSE870 0.1 250 50 25m 20 1.8 ' 60 17/76
NSD871 NSE872 0.1 300 50 25m 20 1.8 60 17/76
D40ON3 0.1 300 30 90 | 0.02 10 167 | 50 48
D40N4 0.1 300 .| 60 180 | 0.02 10 1.67 50 48
NSD133 0.1 300 30 90 | 0.03 10 1 0.02 1.75 50 48
NSD134 0.1 300 60 180 | 0.03 10 1 0.02 1.75 50 48
NSD459 h 0.1 300 25 0.03 10 1 0.03 1.75 50 48
NSE459 0.1 300 25 0.03 10 1 0.03 1.75 50 48
NSDU10 0.1 300 40 0.03 10 1.5 0.02 1.75 60 48
D40N5 0.1 375 20 0.02 10 1.67 50 48
NSD135 0.1 375 30 90 | 0.03 10 1 0.02 1.75 50 48
D40C1 0.5 30 10k * 60k | 0.2 5 15 0.5 1.33 75 05
D40C2 0.5 30 40k 0.2 5 1.5 0.5 1.33 75 05
D40C3 0.5 30 90k 0.2 5 15 0.5 1.33 75 05
D40C4 . 0.5 40 | 10k 60k | 0.2 5 1.5 0.5 1.33 75 05
D40C5 0.5 40 | 40k 0.2 5 1.5 0.5 1.33 75 05
D40C7 0.5 50 10k 60k | 0.2 5 1.5 0.5 1.33 75 05
D40C8 0.5 50 40k 0.2 5 1.5 0.5 1.33 75 05
D40P1 0.5 120 40 0.08 10 1 0.1 1.67 50 36
D40P3 0.5 180 40 0.08 10 1 0.1 1.67 50 36
D40P5 0.5 225 40 0.08 10 1 0.1 1.67 50 36
D40D1 D41D1 1 30 50 150 | 0.1 2 0.5 0.5 1.67 200 38/78
D40D2 D41D2 1 30 120 300 | 0.1 2 0.5 0.5 1.67 200 38/78
D40D3 1 30 290 0.1 2 o 1.67 200 38
D40D4 D41D4 1 45 50 150 | 0.1 2 0.5 0.5 1.67 200 38/78
D40D5 D41D5 1 45 120 360 | 0.1 2 0.5 0.5 1.67 200 38/78
NSD102 . NSD202 1 45 50 150 | 0.1 5 0.2 0.1 1.75 60 38/78
NSD103 NSD203 1 45 120 360 | 0.1 5 0.2 0.1 1.75 60 38/78
D40D7 D41D7 1 60 50 150 | 0.1 2. 1 0.5 1.67 200 38/78
D40D8 D41D8 1 60 120 360 | 0.1 2 1 0.5 1.67 200 38/78
2N6551 2N6554 1 60 80 250 | 0.05 1 0.5 0.25 20 75 38/78
D40D10 D41D10 1 75 50 150 | 0.1 2 1 0.5 1.67 200 38/78
D40D11 D41D11 1 75 120 360 | 0.1 2 1 0.5 1.67 200 - 38/78
D40D13 D41D13 1 75 50 150 | 0.1 2 1 0.5 1.67 200 38/78
D40D14 D41D14 1 75 120 360 | 0.1 2 1 0.5 1.67 200 38/78
2N6552 2N6555 1 80 80 250 | 0.05 1 0.5 0.25 75 3979
NSD104 NSD204 1 80 50 150 | 0.1 5 0.2 0.1 1.75 60 39/79 .
NSD105 NSD205 " 1 80 120 360 | 0.1 5 0.2 0.1 1.75 60 39/79
NSD106 NSD206 1 100 50 150 | 0.1 5 0.2 0.1 1.75 60 39/79
2N6553 2N6556 1 100 80 250 | 0.05 1 0.5 0.25 75 39/79
NSD36 1 150 30 300 | 0.1 10 0.5 0.1 1.75 10 36
NSD36A 1 200 30 300 | 0.1 10 0.5 0.1 1.75 10 .36
NSD36B 1 250 30 300 | 0.1 10 0.5 0.1 1.75 10 36
NSD36C 1 300 30 300 | 0.1.- 10 0.5 0.1 1.75 10 36
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TO-202 Type Power Transistor Selection Guide continueq)

Part Number Ig Vceo hge @ Max Vce saT) Pp fr Process
NPN PNP (A) V) Min  Max | Ic(A) Vee(V) | (V) @ Ic(A) | (W) | (MH2) [ (NPN/PNP)
NSDUO1 NSDU51 2 30 60 0.1 1 0.5 1 1.75 50 37177
NSD151 2 30 10k 250k | 0.1 5 ‘15 0.1 1.75 100 05
NSD153 2 30 5k 0.1 5 1.5 0.1 1.75 100 05
D40E1 D41E1 2 30 50 0.1 2 1 1 1.3 37177
D40K1 D41KA1 2 30 10k 0.2 5 1.5 15 1.67 75 05/61
D40K3 D41K3 2 30 10k 0.2 5 1.5 1.0 1.67 75 05/61
NSDUO1A NSDU5S1A 2 40 60 0.1 1 0.5 1 1.75 50 37077
NSDU02 NSDuU52. 2 40 50 300 | 0.15 10 0.4 015 | 1.75 50 37177
2N6548 2 40 15k 0.2 5 15 -1 1.75 100 05
2N6549 2 40 25k 0.2 5 1.5 1 1.75 100 05
NSDU45 2 40 | 25k 150k | 0.2 5 1 0.2 1.75 | 100 05
NSD152 2 40 | 10k 250k | 0.1 5 15 1 1.75 | 100 05
NSD154 2 40 5k 0.1 5 1.5 1 1.75 100 05
" D40K2 . D41K2 2 50 10k 0.2 5 1.5 15 1.67 75 05/61

D40K4 D41K4 2 50 10k 0.2 5 1.5 1.0 1.67 75 05/61
NSDU45A 2 50 25k 150k | 0.2 5 1 0.2 1.75 100 05
NSDU05 NSDU55 2 60 80 0.05 1 0.5 0.25 1.75 50 38/78
D40E5 D41E5 2 60 50 0.1 2 1 1 13 38/78
NSDUO06 NSDU56 2 80 80 0.05 1 0.5 0.25 1.75 50 39/79
D40E7 D41E7 2 80 50 0.1 2 1 1 1.3 38/78
NSDU07 NDSU57 2 100 80 0.05 1 0.5 0.25 1.75 50 39/79
D42C1 D43C1 3 30 25 0.2 1 0.5 1 21 50 4P/5P
D42C2 D43C2 3 30 100 220 | 0.2 1 05 1 2.1 50 4P/5P
D42C3 D43C3 3 30 40 120 | 0.2 1 0.5 1 2.1 50 4PI5P
D42C4 D43C4 3 45 25 0.2 1 0.5 1 241 50 4P/5P
D42C5 D43C5 3 45 100 220 | 0.2 1 0.5 1 21 50 4P/5P
D42C6 D43C6 3 45 40 120 | 0.2 1 0.5 1 2.1 50 4P/5P
D42C7 D43C7 3 60 25 0.2 1 0.5 1 21 50 4P/5P
D42C8 D43C8 3 60 100 220 | 0.2 1 0.5 1 21 50 4P/5P
D42C9 D43C9 3 60 40 120 | 0.2 1 0.5 1 21 50 4P/5P
D42C10 D43C10 3 80 25 0.2 1 0.5 1 21 50 4P/5P
D42C11 D43C11 3 80 100 220 | 0.2 1 0.5 1 241 50 4P/5P
D42C12 D43C12 3 80 40 120 | 0.2 1 0.5 1 21 50 4P/5P

Pinout: EBC, NSDU, NSD, D40, D41
BCE, NSE, D42, D43
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TO- 126 Type Power Transistor Selection Guide

TO-126 Type Power Transistor Selection Guide

Part Number lc | Veeo heg @ Max VcE saT) Pp fr Process
NPN PNP (A) V) Min  Max | Ic(A) Vce (V) (V) @ Ic(A) | (W) | (MHz) | (NPN/PNP)

MJE3440 0.3 250 40 160 | 0.02 10 0.5 005 |15 15 36

MJE3439 0.3 350 40 160 | 0.02 10 0.5 005 |15 15 36

MJE341 0.5 | 150 25 200 | 0.05 10 1 005 |20 15 36

MJE344 05 200 30 300 0.05 10 1 0.05 |30 15 36

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

MJE340 0.5 300 30 240 0.05 10 20 36

2N5656 0.5 300 30 250 | 0.1 10 1 041 20 10 36

2N5657 0.5 350 30 250 | 0.1 10 1 0.1 20 10 36

2N4921 2N4918 1 40 20 100 | 05 1 0.6 1 30 3 4H/5F
2N4922 2N4919 1 60 20 100 | 05 1 0.6 1 30 3 4H/5F
2N4923 2N4920 1 80 20 100 0.5 1 0.6 1 30 3 4H/5F
MJE720 MJE710 15 40 40 0.15 1 0.15 015 |20 37177
BD345 BD344 15 60 40 250 | 0.2 1 0.4 0.2 20 50 38/78
MJE721 MJE711 15 60 40 0.15 1 0.15 015 |20 38/78
BD349 BD348 15 80 50 250 | 0.25 1 0.5 025 |20 50 39/79
MJE722 MJE712 15 80 40 0.15 1 0.15 0.15 | 20 39/79
MJE520 MJE370 - 3 30 25 1 1 25 . 4F/5F
MJE180 MJE170 3 40 50 250 | 0.1 1 0.3 0.5 125 50 37177
MJE181 MJE171 3 60 50 250 0.1 1 0.3 05 125 50 38/78
MJE182 MJE172 3 80 50 250 0.1 1 0.3 0.5 12.5 50 39/79
MJE220 MJE230 4 40 20 2 1 0.8 2 15 50 4P/5P
MJE221 MJE231 4 40 20 1 1 0.6 1 15 50 4P/5P
MJE222 MJE232 4 40 25 1 1 0.3 0.5 15 50 4P/5P
MJE521 MJE371 4 40 40 0.1 1 40 4F/5F
2N5190 2N5193 4 40 25 100 15 2 0.6 15 40 2 4E/5E
2N6037 2N6034 4 40 | 750 15k 2 3 2 2 40 4J4/5J
2N5191 2N5194 4 60 25 100 15 2 0.6 1.5 40 2 4E/5E
MJE223 MJE233 4 60 20 2 1 0.8 2 15 50 4P/5P
MJE224 MJE234 4 60 20 1 1 0.6 1 15 50 4P/5P
MJE225 MJE235 4 60 25 1 1 0.3 0.5 15 50 4P/5P
MJ ESQO MJE700 4 60 750 15 3 25 15 40 - 4J/5J
MJE8O01 MJE701 4 60 750 2 3 28 2 40 4J4/5J
2N6038 2N6035 4 60 750 15k 2 3 2 2 40 4J/54
MJE240 MJE250 4 80 15 2 1 0.8 2 15 40 4P/5P
MJE241 MJE251 4 80 20 1 1 0.6 1 15 40 4P/5P
MJE242 MJE252 4 80 10 1 1 0.3 05 15 40 4P/5P
MJE802 MJE702 4 80 750 15 3 25 1.5 40 4J/5J
MJE803 MJE703 4 80 750 2 3 2.8 2 40 4J4/5J
2N5192 2N5195 4 80 20 80 1.5 2 0.6 1.5 40 2 " 4E/5E
2N6039 2N6036 4 80 750 15k | 2 3 2 2 40 4J4/5J
MJE243 MJE253 4 100 20 1 1 0.6 1 15 40 4P/5P
MJE244 MJE254 4 100 10 1 1 0.3 05 15 40 4P/5P
MJE200 MJE210 5 25 45 180 | 2 1 0.75 2 15 65 4R/5R

Pinout: ECB
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TO-220 Type Power Transistor Selection Guide

Part Number Ic Vceo hre @ Max VcE saT) Pp fr Process
NPN PNP (A) V) Min  Max |Ic(A) Vce(V) V) @ Ic(A) | (W) | (MHz) | (NPN/PNP)

TiP61 TIP62 0.5 40 15 100 | 0.5 4 0.7 0.5 20 3 4F/5F
TIP61A TIP62A 0.5 60 15 . 100 ] 0.5 4 0.7 0.5 20 3 4FI5F
TIP61B TIP62B 0.5 80 15 100 | 0.5 4 0.7 0.5 20 3 4F/5F
TIP61C TIP62C 0.5 100 15 100 | 0.5 4 0.7 0.5 20 3 4F/5F
TiP29 TIP30 1 40 15 75| 1 4 0.7 1 30 3 4F/5F
TIP29A TIP30A 1 60 15 75| 1 4 0.7 1 30 3 4F/5F
TIP29B TIP30B 1 80 15 751 1 4 0.7 1 30 3 4FI5F
TIP29C TIP30C 1 100 15 7511 4 0.7 1 30 3 4F/5F
TIP110 TIP115 2 60 | 1000 1 4 25 2 50 1 4J/5J
TIP111 TIP116 2 80 1000 1 4 25 2 50 1 4J/5J
TIP112 TIP117 2 100 1000 1 4 25 2 50 1 4J/5J
TIP31 TIP32 3 40 10 50| 3 4 1.2 3 40 3 4FI5F
TIP31A TIP32A 3 60 10 50| 3 4 1.2 3 40 3 4FI5F
TIP31B TiP32B 3 80 10 50| 3 4 1.2 3 40 3 4F/I5F
TIP31C TIP32C 3 100 10 50| 3 4 0.2 3 40 3 4F/I5F
D44C1 D45C1 3 30 25 0.2 1 0.5 1 30 50 4P/5P
D44C2 D45C2 3 30 40 120 | 0.2 1 0.5 1 30 50 4P/5P
D44C3 D45C3 3 30 40 120 | 0.2 1 0.5 1 30 50 4P/5P
2N5296 4 40 30 120 | 1 4 1 1 36 2 4E
D44C4 D45C4 3 45 25 0.2 1 0.5 1 30 50 4P/5P
D44C5 - D45C5 3 45 40 120 | 0.2 1 0.5 1 30 50 4P/5P
D44C6 D45C6 3 45 40 120 | 0.2 1 0.5 1 30 50 4P/5P
2N6121 2N6124 4 45 25 100 | 1.5 2 0.6 1.5 40 25 4E/5E
D44C7 D45C7 3 60 25 0.2 1 0.5 1 30 50 4P/5P
D44C8 D45C8 3 60 40 120 | 0.2 1 0.5 1 30 50 4P/5P
D44C9 D45C9 3 60 40 120 | 0.2 1 0.5 1 30 50 4P/5P
2N5298 4 60 20 80| 1.5 4 1 1.5 36 2 4E
2N6122 2N6125 4 60 25 100 | 1.5 2 0.6 1.5 40 25 4E/5E
2N5294 4 70 30 120 | 0.5 4 1 0.5 36 2 4E
D44C10 D45C10 3 80 25 0.2 1 05 1 30 50 4P/5P
D44C11 D45C11 3 80 100 220 | 0.2 1 0.5 1 30 50 4P/5P
D44C12 D45C12 3 80 | 40 120 | 0.2 1 0.5 1 30 50 4P/5P
2N6123 2N6126 4 80 20 80 15 2 0.6 1.5 40 25 4E/SE
MJE105T MJE205T 5 50 25 100 | 2 2 65 i 4A/5A
TIP120 TIP125 5 60 [ 1000 3 3 2 3 65 1 44/5K
TIP121 TIP126 5 80 |1000 3 3 2 3 65 1 4K/I5K
TiP122 TIP127 5 100 1000 3 3 2 3 65 1 4K/5K
TIP41 TIP42 6 40 15 75| 3 4 1.5 6 65 3 4AI5A
TIP41A TIP42A 6 60 15 751 3 4 1.5 6 65 3 4A/5A
TIP130 TIP135 6 60 |1000 15,000 | 4 4 2 4 65 1 4KI5K
TiP41B TIP42B 6 80 15 7513 4 15 6 65 3 4AI5A
TIP131 TIP136 6 80 |1000 15,000 | 4 4 2 4 65 1 4K/5K
TIP41C TIP42C 6 100 15 75| 3 4 1.5 6 65 3 4A/5A
TIP132 TIP137 6 100 (1000 15,000 | 4 4 2 4 65 1 4KI5K
2N6288 2N6111 7 30 30 150 | 3 4 1 3 40 4 4E/5E
2N5494 7 40 20 100 | 2 4 1 0.2 50 0.8 4E
2N5494 7 40 20 100 | 3 4 1 0.3 50 0.8 4E
2N6129 2N6132 7 40 20 100 | 2.5 4 1.4 7 50 25 4E/ISE
2N6290 2N6109 7 50 30 150 | 2.5 4 1 25 40 4 AEISE
2N5492 7 55 20 100 | 25 4 1 0.25 50 0.8 4E

4-23

apINK) UoNo9|aS Jojsisuel] 1dmod adA] 02zZ-0L




TO-220 Type Power TranSistor Selection Guide

TO-220 Type Power Transistor Selection Guide continueq)

Part Number Ic Vceo hee @ Max Vcg sam) Pp fr Process
NPN PNP (A) ) Min  Max |Ic(A) Vce(V) V) @ Ic(A) (W) | (MH2) [ (NPN/PNP)

2N6130 2N6133 7 60 20 100 [ 25 4 1.4 7 50 24 4E/SE
2N5496 7 70 20 100 | 35 4 1 0.35 50 0.8 4E

2N6292 2N6107 7 70 30 150 | 2 4 1 2 40 4 4E/5E
2N6131 2N6134 7 80 20 100 | 25 4 2 7 50 25 4E/5E
2N6386 8 40 {1000 20,000 { 3 3 2 3 40 20 4J

BD347 BD346 8 60 40 140 | 2 2. 0.6 4 60 4 4A/5A
D44H1 D45H1 10 30 35 2 1 1 8 50 50 4Q/5Q
D44H2 D45H2 10 30 60 2 1 1 8 - 50 50 4Q/5Q
D44H4 D45H4 10 45 35 2 1 1 8 50 50 4Q/5Q
D44H5 D45H5 10 45 60 2 1 1 8 50 50 4Q/5Q
2N6099 10 60 20 80| 4 4 25 10 75 0.8 4A

D44H7 D45H7 10 60 35 2 1 1 8 50 50 4Q/5Q
D44H8 D45H8 10 60 60 2 1 1 8 50 50 4Q/5Q
SE9300 SE9400 10 60 | 1000 4 3 2 4 70 1 4K/5K
2N6101 : 10 70 20 80| 5 4 25 10 75 0.8 4A

D44H10 D45H10 10 80 35 2 1 1 8 50 50 4Q/5Q
D44H11 D45H11 10 80 60 2 1 1 8 50 50 4Q/5Q
MJE2801T  MJE2901T 10 60 25 100 | 3 2 60 4A/5A
MJE3055T MJE2955T 10 60 20 70| 4 4 11 4 60 2 4A/5A
TIP100 TIP105 10 60 | 1000 3 4 2 3 60 4K/5K
TIP101 TIP106 10 80 | 1000 3 4 2 3 60 4K/5K
TIP102 TIP107 10 100 | 1000 3 4 2 3 60 4K/5K
SE9301 SE9401 10 80 | 1000 4 3 2 4 70 1 4K/5K
SE9302 SE9402 10 100 | 1000 4 3 2 4 70 1 4K/5K
2N6486 2N6489 15 40 20 150 | 5 4 1.3 5 75 5 4A/5A
2N6487 2N6490 15 60 20 150 | 5 4 1.3 5 75 5 4AI5A
2N6488 2N6491 15 80 20 150 | 5 4 13 5 75 5 4A/5A

Pinout: BCE
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Il

BVceo—VOLTS

HIGH VOLTAGE GEN. PURPOSE GEN. PURPOSE DARLINGTON
PLANAR PLANAR MESA PLANAR MESA
—_— (FAST) (RUGGED) (SUPER (RUGGED)
i HIGH
400—  ----—t—— - | : BETA) ;
| t [ |
300— | ,' :
| | l
| I |
| I I
200— | | |
| l |
[ | |
140— 17 48 | 36 - i T B e e it et B | rmere e
120— 76 ! T | ! i - | ! H
| oo i [ i Col | i :
. i ' ' ' b by | |
100— | | |
39 } | |
79 | | |
4P | | |
| sP ! | | | NPN
38 4Q 1 1) W | aF | 4E | 4A | || o | ex T PROCESSpyp
50— 78 5Q | 5F | 58 | 5A | | !
| ll 05 |
37 4R | | 61 |
77 | SR | ! !
| | | |84x64
180 | 280 | 450 | 310 | 600 [96x90 : 480 |59%55|88x67| 980 II 250 I [100x70 11107T—DIE SIZE (MIL)
01A 01A 1A 2A 8A 10A 5A 7A 8A 10A 2A 8A 10A  MAXIc
DISSIPATION (WATTS)
Package
TO-92 (Note 1) 0.6 0.6 0.6
TO-237 (Note 2) 2 2 2 2 2
T0-202 (Note 3) 8 10 15 10 15 10
TO-126 (Note 3) 25 15 30 [ 30 30 40 40
TO-220 (Note 3) 40 60 | 40 50 60 | 50 60 |

Notes: 1) Tp =25°C

2) TCOLL LEAD = 25°C, will do.1-1.2 W in PC board

3) Tg=25°C
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Substitution Guide for Non-Listed

Power Part Types

Substitution Guide for Non-Listed Power Part Types

:‘;‘:‘:roy Package Par:tsﬁo. Package g‘;l:s':;y Package Pah:tsr(\l:o. Package
2N2102 TO-39 TN2102 TO-237 2N6411 TO-126 (rev) MJE210 TO-126
2N2218A TO-18 TN2218A TO-237 2N6412 TO-126 (rev) MJE180 TO-126
2N2219A TO-18 TN2219A TO-237 2N6413 TO-126 (rev) MJE181 TO-126
2N2905 TO-18 TN2905 TO-237 2N6414 TO-126 (rev) .MJE170 TO-126
2N3019 TO-39 TN3019 TO-237 2N6415 TO-126 (rev) MJE171 TO-126
2N3020 TO-39 TN3020 TO-237 2N6416 TO-126 (rev) MJE241 TO-126
2N3053 TO-39 TN3053 TO-237 2N6417 TO-126 (rev) MJE243 TO-126
2N3054 TO-66 NSP3054 TO-220 2N6418 TO-126 (rev) MJE251 TO-126
2N3724 TO-39 TN3724 TO-237 2N6419 TO-126 (rev) MJE253 TO-126
2N3725 T0O-39 TN3725 TO-237 2N6465 TO-66 ] TIP41C T0O-220
2N3735 TO-39 TN3735 TO-237 2N6530 TO-220 TIP101 TO-220
2N3740 TO-66 NSP3740 TO-220 2N6531 TO-220 TIP102 TO-220
2N3741. TO-66 NSP3741 TO-220 BD575 Mot Case 199 NSP575 TO-220
2N4033 TO-39 TN4033 TO-237 BD576 Mot Case 199 NSP576 TO-220
2N4037 TO-39 TN4037 TO-237 BD577 Mot Case 199 NSP577 TO-220
2N4063 TO-37 MJE3439 TO-126 BD578 Mot Case 199 NSP578 TO-220
2N4064 TO-37 MJE3440 TO-126 BD579 Mot Case 199 NSP579 TO-220
2N5974 TO-127 NSP5974 TO-220 BD579 Mot Case 199 NSP578 TO-220
2N5975 TO-127 NSP5975 TO-220 BD580 Mot Case 199 NSP580 TO-220
2N5976 TO-127 NSP5976 TO-220 BD581 Mot Case 199 NSP581 ' TO-220
2N5977 TO-127 NSP5977 TO-220 BD582 Mot Case 199 NSP582 TO-220

+ 2N5978 TO-127 NSP5978 - TO-220 BD585 Mot Case 199 NSP585 TO-220
2N5979 TO-127 NSP5979 TO-220 BD586 Mot Case 199 NSP586 TO-220
2N5980 Mot Case 90 2N6489 TO-220 BD587 Mot Case 199 NSP587 TO-220
2N5981 Mot Case 90 MJE2955T TO-220 BD588 Mot Case 199 NSP588 TO-220
2N5982 Mot Case 90 2N6491 TO-220 BD589 Mot Case 199 NSP589 TO-220
2N5983 Mot Case 90 MJE3055T TO-220 BD590 Mot Case 199 NSP590 TO-220
2N5984 Mot Case 90 MJE3055T TO-220 BD595 Mot Case 199 NSP595 TO-220
2N5985 Mot Case 90 2N6488 TO-220 BD596 Mot Case 199 NSP596 TO-220
2N6021 T0O-220 2N6126 TO-220 BD597 Mot Case 199 NSP597 T0O-220
2N6022 TO-220 2N6126 TO-220 BD601 Mot Case 199 NSP601 TO-220
2N6023 TO-220 2N6124 TO-220 BD602 Mot Case 199 NSP602 TO-220
2N6024 TO-220 2N6124 TO-220 BD603 Mot Case 199 NSP603 TO-220
2N6025 TO-220 2N6125 TO-220 BD604 Mot Case 199 NSP604 TO-220
2N6026 TO-220 2N6125 TO-220 BD605 Mot Case 199 NSP605 TO-220
2N6040 Mot Case 199 TIP125 TO-220 BD606 Mot Case 199 NSP606 TO-220
2N6041 Mot Case 199 TiP126 TO-220 BD607 Mot Case 199 NSP607 TO-220
2N6042 Mot Case 199 TIP127 TO-220 BD608 Mot Case 199 NSP608 TO-220
2N6043 Mot Case 199 TIP120 TO-220 BD609 Mot Case 199 NSP609 TO-220
2N6044 Mot Case 199 TIP121 TO-220 BD610 Mot Case 199 NSP610 T0-220
2N6045 Mot Case 199 TIP122 TO-220 BD695 Mot Case 199 NSP695 TO-220
2N6098 - TO-220 2N6099 TO-220 BD695A Mot Case 199 NSP6E95A TO-220
2N6100 TO-220 2N6101 TO-220 BD700 Mot Case 199 NSP700 TO-220
2N6101 TO-220 2N6101 TO-220 BD700A Mot Case 199 NSP700A TO-220
2N6102 TO-220 2N6102 TO-220 BD701 Mot Case 199 NSP701 TO-220
2N6103 TO-220 2N6103 TO-220 BD702 Mot Case 199 NSP702 TO-220
2N6106 TO-220 2N6107 TO-220 D45E1 TO-220 TIP125 TO-220
2N6108 TO-220 2N6109 TO-220 D45E2 TO-220 TIP125 TO-220
2N6109 TO-220 2N6109 TO-220 D45E3 TO-220 TIP126 TO-220
2N6110 TO-220 2N6111 TO-220 FT2955 T0O-220 MJE2955T TO-220
2N6111 TO-220 2N6111 TO-220 FT3055 TO-220 MJE3055T TO-220
2NB6175 Plastic TO-5 2N5656 TO-126 MJE29 Mot Case 199 TIP29 TO-220
2N6176 Plastic TO-5 2N5656 TO-126 MJE29A Mot Case 199 TIP29A TO-220
2N6177 Plastic TO-5 2N5657 TO-126 MJE29B Mot Case 199 TIP29B TO-220
2N6178 Plastic TO-5 MJE182 TO-126 MJE29C Mot Case 199 TIP29C TO-220
2N6179 Plastic TO-5 MJE181 TO-126 MJES30 Mot Case 199 TIP30 TO-220
2N6180 Plastic TO-5 MJE172 TO-126 MJE30A Mot Case 199 TIP30A TO-220
2N6181 Plastic TO-5 MJE171 TO-126 MJE30B Mot Case 199 TIP30B TO-220
2N6406 TO-126 (rev) MJE171 TO-126 MJE30C Mot Case 199 TIP30C TO-220
2N6407 TO-126 (rev) MJE172 TO-126 MJE33 Mot Case 199 TIP41 T0-220
2N6408 TO-126 (rev) MJE181 TO-126 MJE33A Mot Case 199 TIP41A TO-220
2N6409 TO-126 (rev) MJE182 TO-126 MJE33B Mot Case 199 TIP41B TO-220
2N6410 TO-126 (rev) MJE200 TO-126 MJE33C Mot Case 199 TIP41C TO-220
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Substitution Guide for Non-Listed Power Part Types continueq)
g‘;‘:i}? Package P;tsgo. Package :‘;‘:sh:roy Package Pab:tsﬁo. Package
MJE34 Mot Case 199 TIP42 TO-220 MJE3371 TO-126 (rev) MJE371 TO-126
MJE34A Mot Case 199 TIP42A TO-220 MJE3520 TO-126 (rev) MJE520 TO-126
MJE34B Mot Case 199 TiIP42B TO-220 MJE3521 TO-126 (rev) MJES21 TO-126
MJE34C Mot Case 199 TIP42C TO-220 MJE4918 TIP30
MJE41 Mot Case 199 TIP41 TO-220 MJE4919 TIP30A
MJE41A Mot Case 199 TIP41A TO-220 MJE4920 TIP30B
MJE41B Mot Case 199 TIP41B TO-220 MJE4921 TIP29
MJE41C Mot Case 199 TIP41C TO-220 MJE4922 TIP29A
MJE42 Mot Case 199 TIP42 TO-220 MJE4923 TIP29B
MJE42A Mot Case 199 TIP42A T0-220 MJE5190 2N6121
MJE42B Mot Case 199 TIP42B TO-220 MJE5191 2N6122
MJE42C Mot Case 199 TIP42C TO-220 MJE5192 2N6123
MJE105K Mot Case 199 TIP42A TO-220 MJE5193 2N6124
MJE105 Mot Case 199 MJE105T TO-220 MJE5194 2N6125
MJE170 - TO-126 MJE170 TO-126 MJE5195 2N6126
MJE171 TO-126 MJE171 TO-126 MJE5974 Mot Case 199 NSP5974 TO-220
MJE172 TO-126 MJE172 TO-126 MJE5975 Mot Case 199 NSP5975 TO-220
MJE180 TO-126 MJE180 TO-126 MJE5976 Mot Case 199 NSP5976 TO-220
MJE181 TO-126 MJE181 TO-126 MJE5977 Mot Case 199 NSP5977 TO-220
MJE182 TO-126 MJE182 TO-126 MJE5978 Mot Case 199 NSP5978 T0O-220
MJE200 TO-126 MJE200 TO-126 MJE5979 Mot Case 199 NSP5979 TO-220
MJE205 Mot Case 199 MJE205T TO-220 MJE5980 Mot Case 199 NSP5980 TO-220
MJE205K Mot Case 199 TIP41A TO-220 MJE5981 Mot Case 199 NSP5981 TO-220
MJE345 TO-126 MJE3439 TO-126 MJE5982 Mot Case 199 NSP5982 TO-220
MJE370K Mot Case 199 NSP370 TO-220 MJE5983 Mot Case 199 NSP5983 TO-220
MJE371K Mot Case 199 NSP371 TO-220 MJES984 Mot Case 199 NSP5984 TO-220
MJE482 TO-126 2N5190 TO-126 MJE5985 Mot Case 199 NSP5985 TO-220
MJE483 TO-126 2N5191 TO-126 MPSUO1 Mot 152 NSDUO01 TO-202
MJE484 TO-126 2N5192 TO-126 MPSUO1 Mot 152 92PUO1 TO-237
MJE492 TO-126 2N5193 TO-126 MPSUO1A Mot 152 NSDUO1A TO-202
MJE493 TO-126 2N5194 TO-126 MPSUO1A Mot 152 92PUO1A TO-237
MJE494 TO-126 2N5195 TO-126 MPSU02 Mot 152 NSDU02 TO-202
MJES520K Mot Case 199 TIP31 TO-220 MPSU02 Mot 152 TN2219A TO-237
MJE521K Mot Case 199 TIP31 TO-220 MPSUO03 Mot 152 92PU391 TO-237
MJE2010 Mot Case 199 NSP2010 TO-220 MPSU04 Mot 152 92PU319 TO-237
MJE2011 Mot Case 199 NSP2011 TO-220 MPSUO05 Mot 152 NSDUO05 TO-202
MJE2020 Mot Case 199 NSP2020 TO-220 MPSU05 Mot 152 92PU05 T0O-237
MJE2021 Mot Case 199 NSP2021 TO-220 MPSU06 Mot 152 NSDU06 TO-202
MJE2090 Mot Case 199 NSP2030 TO-220 MPSU06 Mot 152 92PU06 TO-237
MJE2091 Mot Case 199 NSP2091 T0O-220 MPSU07 Mot 152 NSDU07 T0-202
MJE2092 Mot Case 199 NSP2092 TO-220 MPSUO07 Mot 152 92PUQ7 TO-237
MJE2093 Mot Case 199 NSP2093 T0O-220 MPSU10 Mot 152 NSDU10 TO-202
MJE2100 Mot Case 199 NSP2100 TO-220 MPSU10 Mot 152 92PU10 TO-237
MJE2101 Mot Case 199 NSP2101 TO-220 MPSU31 Mot 152 TN2102 TO-237
MJE2102 Mot Case 199 NSP2102 TO-220 MPSU45 Mot 152 NSDU45 TO-202
MJE2103 Mot Case 199 NSP2103 TO-220 MPSU45 Mot 152 92PU45 TO-237
MJE2150 TO-126 (rev) MJE210 TO-126 MPSU45A Mot 152 NSDU45A TO-202
MJE2370 Mot Case 199 NSP2370 TO-220 MPSU45A Mot 152 92PU45A T0O-237
MJE2371 Mot Case 199 TIP32A TO-220 MPSU51 Mot 152 NSDU51 TO-202
MJE2480 Mot Case 199 TIP31 T0-220 MPSU51 Mot 152 92PU51 T0-237
MJE2481 Mot Case 199 TIP32A TO-220 MPSU51A Mot 152 NSDU51A TO-202
MJE2482 Mot Case 199 TiP41 TO-220 MPSU52 Mot 152 NSPU52 TO-202
MJE2483 Mot Case 199 TIP41A TO-220 MPSU52 Mot 152 92PU51A TO-237
MJE2490 Mot Case 199 NSP2490 TO-220 MPSU55 Mot 152 NSDU55 TO-202
MJE2491 Mot Case 199 NSP2491 TO-220 MPSU55 Mot 152 92PU55 TO-237
MJE2520 Mot Case 199 NSP2520 TO-220 MPSU56 Mot 152 NSDU56 TO-202
MJE2801K Mot Case 199 NSP2801T TO-220 MPSU56 Mot 152 92PU56 TO-237
MJE2901K Mot Case 199 MJE2901T TO-220 MPSU57 Mot 152 NSDU57 TO-202
MJE2955K Mot Case 199 MJE2955T TO-220 MPSU57 Mot 152 92PU57 TO-237
MJE2955 Mot Case 90 MJE2955T TO-220 RCA1C05 T0-220 2N6130 TO-220
MJE3055K Mot Case 199 MJE3055T TO-220 RCA1C06 TO-220 2N6133 TO-220
MJE3055 Mot Case 90 MJE3055T TO-220 RCA1C07 TO-220 MJE3055T TO-220
MJE3370 TO-126 (rev) MJE370 TO-126 RCA1C08 TO-220 MJE2955T TO-220
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Substitution Guide for Non-Listed Power Part Types (continueq)

:,n;lt's,‘:z Package Par:tsﬁo. Package :;:;";}Ly Package P::tsﬁo. Package
RCA1C09 T0-220 MJE3055T TO-220 RCP704B T0O-202 2N6554 TO-202
RCA1C10 TO-220 2N6292 TO-220 RCP705 T0O-202 2N6551 T0-202
RCA1C11 TO-220 2N6107 TO-220 RCP705B TO-202 2N6551 TO-202
RCA1C14 T0-220 2N6290 T0O-220 RCP706 T0O-202 2N6554 T0-202
RCA1C15 TO-220 2N6388 TO-220 RCP706B T0-202 2N6554 T0-202
RCA29 TO-220 TIP29 T0-220 RCP707 T0-202 2N6551 TO-202
RCA29A TO-220 TIP29A T0O-220 RCP707B TO-202 2N6551 TO-202
RCA29B TO-220 TIP29B TO-220 TIP33 T0O-220 TIP41 TO-220
RCA29C T0O-220 TIP29C TO-220 TIP33A T0O-220 TIP41A TO-220
RCA30 T0-220 TIP30 T0-220 TIP33B T0-220 TIP41B TO-220
RCA30A TO-220 TIP30A TO-220 TIP33C TO-220 TIP41C T0O-220
RCA30B TO-220 TIP30B T0-220 TIP34 TO-220 TIP42 TO-220
RCA30C TO-220 TIP30C TO-220 TIP34A T0O-220 TIP42A TO-220
RCA31 TO-220 TIP31 T0-220 TIP34B TO-220 TIP42B TO-220
RCA31A TO-220 TIP31A T0-220 TIP34C TO-220 TIP42C TO-220
RCA31B TO-220 TIP31B T0-220 TIP73 TO-220 2N6486 TO-220
RCA31C TO-220 TIP31C T0-220 TIP73A TO-220 2N6487 T0-220
RCA32 TO-220 TIP32 TO-220 TIP73B TO-220 2N6488 TO-220
RCA32A TO-220 TIP32A TO-220 TIP74 TO-220 2N6489 TO-220
RCA32B T0-220 TIP32B T0-220 TIP74A T0-220 2N6490 T0-220
RCA32C TO-220. .TIP32C T0-220 TIP74B T0-220 - 2N6491 TO-220
RCA41 TO-220 TIP41 TO-220 TIP2955 TO-220 MJE2955T TO-220
RCA41A T0-220 TIP41A TO-220 TIP3055 TO-220 MJE3055T TO-220
RCA41B TO-220 TIP41B TO-220 40513 T0O-220 MJE3055T TO-220
RCA41C TO-220 TIP41C T0-220 40514 TO-220 MJE3055T | = TO-220
RCA42 T0-220 TIP42 TO-220 40613 TO-220 TIP31 TO-220
RCA42A TO-220 TIP42A TO-220 40618 T0-220 TIP31 TO-220
RCA42B T0-220 TIP42B T0O-220 40621 TO-220 TIP31 TO-220
RCA42C TO-220 TIP42C T0-220 40622 T0-220 TIP31 TO-220
RCA120 T0-220 . TIP120 T0-220 40624 T10-220 TIP41A T0-220
RCA121 TO-220 TIP121 TO-220 40627 T0-220 TIP41A TO-220
RCA122 T0O-220 TIP122 T0O-220 40629 TO-220 TIP31 TO-220
RCA125 T0O-220 TIP125 TO-220 40630 T0-220 TIP31 TO-220
RCA126 TO-220 TIP126 TO-220 40631 T0O-220 TIP31A TO-220
RCA3054 TO-220 2N6122 TO-220 40632 T0-220 TIP41A TO-220
RCA3055 TO-220 2N6487 T0O-220 40871 T0-220 TIP41C TO-220
RCP115 T0-202 2N6591 T0-202 40872 TO-220 TIP42C T0-220
RCP117 TO-202 2N6591 T0O-202 40873 TO-220 TIP41B TO-220
RCP131A TO-202 2N6592 TO-202 40874 TO-220 TIP41B TO-220
RCP131B TO-202 2N6593 T0-202 40875 T0-220 TIP41C T0-220
RCP133A TO-202 2N6592 TO-202 40876 *TO-220 TIP41A TO-220
RCP133B TO-202 2N6593 T0-202 41500 T0O-220 TIP29 T0-220
RCP135 TO-202 2N6553 TO-202 41501 T0-220 TIP30 - TO-220
RCP137 T0O-202 2N6553 TO-202 41504 TO-220 TIP31 T0-220
RCP700A TO-202 2N6554 T0-202 2SA496 TO-126 2N4918 TO-126
RCP700B TO-202 2N6554 T0-202 2SA505 TO-126 2N4919 TO-126
RCP700C TO-202 2N6555 TO-202 25A623 TO-202 D41E1 T0O-202
RCP700D TO-202 2N6556 T0O-202 25A624 T0O-202 D41E5 T0O-202
RCP701A TO-202 2N6551 TO-202 25A633 TO-202 - D41E1 T0O-202
RCP701B T0-202 2N6551 T0-202 2SA634 TO-202 . D41E5 T0-202
RCP701C T0O-202 2N6552 T0O-202 2SA635 T0O-202 D41D7 TO-202
RCP701D T0-202 2N6553 T0O-202 2SA636 TO-202 2N6556 TO-202
RCP702A TO-202 2N6554 TO-202 2SA645 TO-202 D41D10 TO-202
RCP702B TO-202 2N6554 TO-202 2SA646 TO-202 2N6556 T0O-202
RCP702C TO-202 2N6555 T0O-202 2SA647 T0-202 2N6556 TO-202
RCP702D TO-202 2N6556 TO-202 2SA681 TO-126 MJE253 TO-126
RCP703A TO-202 2N6551 TO-202 25A682 TO-126 MJE253 TO-126
RCP703B TO-202 2N6551 TO-202 2SA699 T0-202 D41E5 T0O-202
RCP703C TO-202 2N6552 T0-202 2SA700 TO-220 TIP30 TO-220
RCP703D TO-202 2N6553 T0O-202 2SA703 T0-220 D41E1 TO-202
RCP704 TO-202 2N6554 TO-202
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Pro Electron Series

PRO ELECTRON SERIES (Bipolar—see page 5-37 for JFET)

4]

Vces® Ices* HFE VBE(SAT)
v v v c f t NF
Type Case | Vemo | Gi0 | anC | 'cBo o Ve hfe Ic o Vee | CEBAT)  vee(on)® Ic | ob M ic | off Test Process
v) V) @ & (v) & @ (pF) (MHz) @ (ns) | (dB) .
No. Style v) . . (nA) v) 1 kHz* (mA) ™ (V) (v) (mA) - (mA) Conditions No.
~ Min Min ) Max . Max Min  Max Max | Max
Min Max Min Max Min Max
BC107 TO-18 50 45 6 15* 50 40 0.01 5 0.6 100 45 | 150 10 10 1 04
125 500* 2 5 0.2 10
. 40 0.01 5 0.55 0.7* 2
BC107A TO-18 50 45 6 [15* 50 125 260* 2 5 0.6 100 4.5 | 150 10 10 1 04
3 0.2 10 )
055 0.7* 2
BC1078 TO-18 50 45 6 15* 50 40 0.01 5 0.6 100 45 | 150 10 10 1 04
240 500* 2 5 0.2 10 ’
055 0.7* 2
BC108 TO-18 30 20 5 15* 30 40 0.01 5 0.6 100 45 | 150 10 10 1 04
i 125 900* 2 5 0.2 . 10
0.55 0.7* 2
BC108A TO-18 30 20 5 15* 30 40 0.01 5 0.6 100 45 | 150 10 10 1 04
125 260* 2 5 0.2 . 100 .
0.55 0.7 2 .
BC108B .TO-18 30 20 5 15* 30 40 0.01 5 0.6 100 45 | 150 10 10 1 04
: 240 500* 2 5 0.2 10
. 0.55 0.7* 2
BC108C TO-18 30 20 5 15* 30 40 0.01 5 0.6 100 4.5 150 10 10 1 04
450 900* 2. 5 0.2 10
0.55 0.7* 2
BC109 TO-18 30 20 5 15* * 30 100 0.01 5 0.6 100 45 | 150 10 4 1 04
240 900* 2 5 0.2 10
0.55 0.7* 2
BC1098 TO-18 30 20 5 15* 30 100 0.01 5 0.6 100 45 | 150 10 4 1 04
240 500* 2 5 0.2 10
0.55 0.7* 2
BC109C TO-18 30 20 5 15* 30 100 0.01 5 0.6 . 100 45 (150 10 4 1 04
’ 450 900* 2 5 0.2 10
. 0.55 0.7* 2
BC140 TO-39 80* 40 7 100* 60 40 250 100 1 1.0 . 1.8* 1A 25 50 50 850 2 14
BC140-6 TO-39 80* 40 7 100* 60 40 100 100 1 1.0 1.8% 1A 25 50 50 850 2 14
BC140-10 - TO-39 80* 40 7 100* 60 63 160 100 1 1.0 1.8* 1A 25 50 50 850 2 14
BC140-16 TO-39 80* 40 7 100* 60 100 250 100 1 1.0 1.8* 1A 25 50 50 850 2 14
BC141 TO-39 100* 60 7 100" 60 40 250 100 1 1.0 1.8* 1A 25 50 50 850 2 14
BC141-6 TO-39 100* 60 7 100* 60 40 100 100 1 1.0 1.8* 1A 25 50 50 850 2 14
BC141-10 TO-39 100* 60 7 100* 60 63 160 100 1 1.0 1.8* 1A 25 50 50 850 2 14




]

PRO ELECTRON SERIES (Continued)

Vces* Ices® HEe VBE(SAT)
Type Case | Vepo Vceo | VEso IceBo 5 VB hfe Ic , Vce VCE(SAT) VBE(ON)* Ic Cob i Ic toff | NF Test Process
(v) v) @ @ & (v) & @ (pF) (MHz) @ (ns) | (dB) L
No. Style v) ) ) (nA) (V) 1 kHz* (mA) "~ (V) ) - (mA) . (mA) Conditions No.
. Min Min . Max . Max Min . Max Max Max
Min Max Min Max Min Max
BC143 TO-5 60 . 60 5 50 40 20 200 2 1.5 15 500 20 | 60 50 63
200
BC146-1 TO-92 20 20 4 50 40 100 2 1 15 1.5 500 20 |60 50 04
(94) 80 200 0.2 0.2 200
BC146-2 TO-92 20 20 4 50 40 140 2 1 15 15 500 20 60 50 04
(94) 140 350 0.2 0.2 200
BC146-3 TO-92 20 20 4 50 40 280 2 1 1.5 15 500 20 60 50 04
(94) 280 550 0.2 0.2 200
BC160 TO-39 40* 5 40 100 40 40 250 100 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 1.7* 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 1.7* 1A 30 50 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 10 1.7% 1A 30 50 50 650 2 67
BC161-16 TO-39 60* 5 60 [100 60 100 250 100 1 1.0 1.7* 1A 30 |50 50 650 2 67.
BC167 TO-92 60* 45 6 15* 50 110 2 5 0.2 10 45 | 150 10 10 1 04
(94) 125 500* 2 5 06 100
055 07* 2
BC167A TO-92 60* 45 6 15* 50 110 260* 2 5 0.2 10 4.5 | 150 10 10 1 04
(94) 125 2 5 0.6 100 :
0.565 0.7* 2
BC167B TO-92 | 60* 45 6 15* 50 110 500* 2 5 0.2 . 10 45 | 150 10 10 A 04
(94) 240 2 5 0.6 100 )
0.55 0.7* 2
BC168 TO-92 20 5 15* 30 110 2 5 0.2 10 45 | 150 10 10 1 04
(94) 125 900* 2 5 0.6 . 100
0.55 0.70* 2
BC168A TO-92 20 5 15* 30 110 2 5 0.2 10 45 1150 10 10 1 04
(94) 125 260* 2 5 0.6 100
0.55 0.70* 2
BC1688B TO-92 20 5 15* 30 110 2 5 0.2 10 45 | 150 10 10 1 04
(94) 240 500* 2 5 0.6 100
0.55 0.70* 2

TEST CONDITIONS:

(1) Ig = 200 uA, VGg = BV, f = 1 kHz. (2) Ig = 100 mA, Ve = 20V, 1g7 = 152 = 5mA. (3) I = 200 pA, VCE = 2V, = 1 kHz. (4) Ic = 100 mA, Ve = 10V, 1g1 = 152 = 10 mA. (5) I = 10 mA, Ve = 3V,
187 = 152 = 1 mA. (6) I = 100 pA, Vg = 6V, f = 1 kHz. (7) Ic = 1 mA, Vg = 10V, f = 200 kHz. (8) Ic = 1 mA, Vg = 5V, f = 1 kHz. (9) I = 150 mA, Ve = 6V, Ig" = 1g2= 15 mA. (10) I¢ = 10 ¢A,
Vcg =5V, f=WB.
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Pro Electron Series

-PRO ELECTRON SERIES (Continued)

Vces” Ices” Hee v VBE(SAT) P NF
Type Case Veso V(EIE)O V(E\;I)O Iceo @ Vce hfe 'c & Vce C%\‘IS)AT) & Vee(on)* @ ‘. (CPOI'I-?) (Ml:z) @ lc ‘(?lfsf) (dB) Test | Process
No. Style (V) X " (nA) (v) 1 kHz* (mA) (V) (v) (mA) |- . (mA) Conditions No.
. Min Min " Max " Max | Min Max Max | Max
X Min Max Min Max Min Max:
BC168C TO-92 20 5 16* 30 110 - 2 5 0.2 10 45 | 150 10 10 1 04
(94) 450 900* 2 5 06 100
055 0.70* 2
BC169 TO-92 20 5 15* 30 110 2 5 0.2 10 45 | 150 10 4 1 04
(94) 240 900* 2 5 0.6 100
055 0.70* 2
BC1698. .. TO-92 20 5 16* 30 110 2 5 0.2 10 45 |150 10 4 1 04
(94) 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
(94) 450 900* 2 5 06 100
0.56 0.70* 2
BC177 TO-18 50 45 5 100 20 110 2 5 0.18 0.78 10 45 |150 10 10 1 71
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 71
' 125 260* 2 5 0.75* 2
1.0* 100
BC1778B TO-18 50 45 5 100 20 110 2 5 0.18 0.78 10 45 |150 10 10 1 Al
240 500* 2 5 0.75* 2
R 1.0* 100
BC177Vi TO-18 50 45 5 100 20 110 2 5 0.18 0.78 10 45 |150 10 10 1 Kl
75 150* 2 5 0.75* 2
1.0* 100
BC178 TO-18 30 25 5 100 20 110 2 5 0.18 0.78 10 45 | 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 71.
126 260* 2 5 0.75* 2 .
1.0* 100
'BC178B TO-18 30 25 5 100 20 110 2 5 0.18 0.78 10 45 |150 10 10 1 71
240 500* 2 5 0.75* 2
1.0* 100
BC179 TO-18 25 20 5 100 20 110 2 5 0.18 0.78 10 45 | 150 10 4 1 71
- 126 900* 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 71
125 260* 2 5 0.75* 2
1.0* 100




S-S

PRO ELECTRON SERIES (Continued)
Vces® lces® HEE VBE(SAT) :
No. Style (V) Min Min (nA) (V) 1 kHz* (mA) (V) Max v) (mA) Max Min  Max (mA) Max | Max Conditions No.
Min Max Min Max Min Max
BC1798 TO-18 | 25 20 5  |100 20 | 110 2 5 0.18 078 10 | 45 [1s50 10 4 1 71
240 500* 2 5 0.75* 2
1.0 100
BC182 TO-92 | 60 50 5 |15 50 | 40 001 5 06 1.2 100 | 5 |[150 10 10 1 04
(97) 80 100 5 0.25 10
: 125 500* 2 5 055 070* 2
BC182A T0-92 | 60 50 5 |15 50 | 40 001 5 06 12 100 | 5 [150 10 10 1 04
(97) 80 100 5 0.25 10
125 260* 2 5 055 0.70* 2
BC1828 TO92 | 60 50 5 |15 50 | 40 001 5 0.6 1.2 100 [ 5 [150 10 10 1 04
(97) 80 100 5 0.25 10
240 500* 2 5 055 0.70* 2
BC182L TO-92 | 60 50 5 |15 50 | 40 001 & 0.6 12 100 | 5 [150 10 10 1 04
(94) 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 [1s0 10 10 1 04
“(94) 80 100 5 0.25 10
125 260* 2 5 055 0.70* 2
BC182LB | TO-92 | 60 50 5 |15 50 | 40 001 5 0.6 1.2 100 [ 5 [1s50 10 10 1 04
(94) 80 100 5 0.25 10
240 500 2 5 056 070* 2
BC183 TO-92 | 45 30 5 |15 30 |40 001 5 0.6 1.2 100 | 5 [150 10 10 1 04
(97) 80 100 5 0.25 10
125 900* 2 5 055 0.70* 2
BC183A To-92 | 45 30 5 [15 30 |40 001 5 0.6 12 100 [ 5 [150 10 10 1 04
(97) 80 100 5 10.25 10
125 260* 2 5 055 070* 2
BC1838 To92 | 45 30 5 |15 30 |40 001 & 06 1.2 100 [ 5 [150 10 10 1 04
(97)’ 80 100 5 0.25 10
240 500* 2 5 055 0.70* 2
BC183C TO-92 | 45 30 5 |i5 30 |40 001 5 06 12 100 | 5 |[150 10 10 1 04
(97) 80 100 5 025 10
450 900 2 5 055 0.70* 2
TEST CONDITIONS:
(1) I = 200 pA, VGg = 5V, f = 1 kHz. (2) Ig = 100 mA, Vg = 20V, Ig" = 152 = mA. (3) I = 200 uA, VGE = 2V, f = 1 kHz. (4) I = 100 mA, Ve = 10V, 181 = 152 = 10 mA. (5) Ic = 10 mA, Vg = 3V,
18" =182 =1 mA. (6) Ic = 100 pA, VGE =5V, f = 1 kHz. (7) I = 1 mA, VGE = 10V, f = 200 kHz. (8) Ic = 1 mA, VCg = 5V, f = 1 kHz. (9) Ic= 150 mA, Vcc = 6V, Ig7 = 152 = 15 mA. (10) I = 10 4A,
Vcg =5V, f=WB. )
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~Pro Electron Series

PRO ELECTRON SERIES (Continued)

96

Vces” Ices™ . HFE VBE(SAT) N
Tvpe Case | VeBo V(E/E)0 V(E/B)O 'ceo Vs hte 'c g VCE Vc?\(/S)AT) & VBELON)" o lC ::poFb) wflz) ‘e 'c ‘(?:» (d;) Tost | Process
No. Style (V) Mir M (nA) v) 1 kHz* (mA)~ (V) Max (v) (mA) Max | Min  Max (mA) Max | Max Conditions No.
Min n n Max Min Max Min Max
BC183L TO-92 | 45 30 5 |15 30 | 40 001 5 | 06 1.2 100 | 5 150 10 10 1 04
(94) 80 100 5 0.25 . 10
125 900* 2 5 055 070* 2
BC183LA | TO92 | 45 30 5 |15 30 | 40 001 5 06 _ 1.2 100 | 5 150 10 10 1 04
(94) 80 100 & 0.25 - 10 i
. 125 260* 2 5 055 . 0.70* 2
BC183LB 1092 | 45 30. 5 |15 30 | 40 001 5 06 - 12 100 | 5 150 10 10 1 04
(94) 80 . 100 5 0.25 10
240  500* 2 5 055 070* 2
BC183LC T0-92 | 45 30 5 |15 30 | 40 001 5 06 1.2 100 | 5 150 10 10 1 04
(94) 80 00 5 0.25 10
450 900* 2 5 055 0.70* 2
BC184 TO-92 | 45 30 5 [15 30 | 100 001 5 06 1.2 100 | 5 150 10 4 1 04
(97) 130 100 5 0.25 10
240 900* 2 5 055 0.70* 2
BC184B T0-92 | 45 30 5 |15 30 | 100 001 5 06 1.2 100 | 5 150 10 4 1 04
(97) 130 100 5 0.25 10
. ) 240 500* 2 5 055 070* 2
BC184C T0-92 | 45 30 50 [15 30 | 100 001 5 06 1.2 100 | 5 150 10 4 1 04
(97) : 130 100 5 0.25 10
450 900* 2 5 055 0.70* 2
BC184L TO-92 | 45 30 50 (15 30 | 100 001 5 0.6 1.2 100 | 5 150 10 4 1 04
(94) 130 100 5 0.25 10
240 900* 2 5 055 0.70* 2
BC184LB T0-92 | 45 30 50 [15 30 | 100 001 5 0.6 1.2 100 | 5 150 10 4 1 04
(94) . 130 100 5 0.25 10 i
240 500* 2 5 055 070* 2
BC184LC TO92 | 45 30 50 [15 30 | 100 001 5 06 1.2 100 | 5 150 10 4 1 04
(94) ) 130 100 5 0.25 10
450 900* 2 5 055 070% 2
BC204 T0.92 | 50 45 5 [50 45 |50 450 2 5 0.3 10 . | 10 1 7
' (92) ) .
BC207 7092 | 50 45 5 [i5 40 | 110 450 2 5 0.25 10 6 "1 10 1 04
(92) 06 100
BC212 TO-92 | 60 50 5 |15 30 - 06 1.1 100 | 10 [200 10 ] 10 1 63
(97) ; 0.25 10
60 400* 2 5 06 072* 2




PRO ELECTRON SERIES (Continued)

LG

Vces* Ices” - Hfe VBE(SAT)
A\
Type case | vemo | VRO | YERC| tcao o Vee hre tc g Ve | VORSAT | veeon® o lc - I T o i I L
No. Style ) Min Min (nA) v) 1 kHz* (mA)~ (V) y (V) (mA) N‘:ax Min e AL, | Conditions | No.
Min Max Min Max ax Min Max
BC212A 7092 | 60 50 5 |15 30 06 1.1 100 | 10 | 200 10 10 1 63
(97) 0.25 10 -
‘ 100 300% 2 5 0.6 072* 2
BC212B T0-92 | 60 50 5 |15 30 0.01 06 1.1 100 | 10 | 200 10 10 1 63
(97) 100 0.25 10
) 200 400* 2 5 06 072* 2
BC212L T0-92 | 60 50 5 |15 30 |40 001 5 06 1.1 100 | 10 | 200 10 10 1 63
(94) 60 300 2 5 0.25 10
. 60* 2 5 0.6 0.72* 2
BC212LA | TO-92 | 60 50 5 15 30 |40 001 5 0.6 1.1 100 [ 10 | 200 10 10 1 63
(94) 60 2 5 0.25 10
100 300* 2 5 06 072* 2
BC212LB TO-92 | 60 50 5 |15 30 |40 001 5 06 1.1 100| 10 | 200 10 10 1 63
(94) 60 2 5 0.25 10
200 400* 2 5 06 072* 2
BC213 TO-92 | 45 30 5 |15 30 |40 001 5 06 1.1 100 | 10 | 200 10 10 1 63
(97) 60 2 5 0.25 10
‘ 80 600* 2 5 06 072* 2
BC213A T0-92 | 45 ' 30 5 |15 30 |40 001 5 0.6 1.1 100 | 10 | 200 10 10 1 63
(97 60 2 5 025 10
100 300% 2 5 06 072* 2
BC213B T0-92 | 45 30 5 |15 30 |40 001 5 0.6 } 1.1 100 | 10 | 200 10 10 1 63
(97) 60 2 5 0.25 10 ’
200 400% 2 5 06 072* 2
BC213C 7092 | 45 30 5 15 30 |40 001 5 0.6 1.1 100 [ 10 | 200 10 10 1 63
(97) 60 2 5 0.25 10
350 600* 2 5 0.6 0.72* 2
BC213L T0.92 | 45 30 5 |15 30 |40 001 5 06 1.1 100 | 10 | 200 10 10 1 63
(94) 80 400 2 5 0.25 10
80* ) 5 06 0.72* 2
BC213LA | TO-92 | 45 30 5 |15 30 |40 001 & 106 1.1 100 | 10 | 200 10 10 1 63
(94) 80 2 5 0.25 10 :
* 100 300* 2 5 0.6 0.72* 2

TEST CONDITIONS:

(1) 1c = 200 pA, Vgg = BV, f = 1 kHz. (2) Ig = 100 mA, Ve = 20V, Igt = 152 = 5mA. (3) Ig = 200 A, VCE = 2V, f = 1 kHz. (4) I = 100 mA, Vg = 10V, 157 = 152 = 10 mA. (5) Ic = 10 mA, Vg = 3V,
18Y =182 = 1 mA. (6) Ic = 100 pA, VGg =5V, f = 1 kHz. (7) Ig = 1 mA, VcE = 10V, f = 200 kHz. (8) Ic = 1 mA, Vg = 5V, f = 1 kHz. {9) I = 150 mA, Ve = 6V, Ig! = 1g2 = 15 mA. (10} I = 10 4A,
VCE =5V, f = WB.
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Pro Electron Series

PRO ELECTRON SERIES (Continued)

8-G

Vces” Ices” HEe v VBE(SAT) c PR NE
Type Case Veeo V::VE)O V(EVB)O IcBO Ves hfe ic & VcE C?\(/S)AT) & VBe(on)* ® e (pog) (M;z) ® Ic '(:fsf) (dB) Test Process
No. Style v) Mi Min (nA) [\ 1 kHz* (mA) "~ (V) Max (V) (mA) Max | Min  Max (mA) Max | Max Conditions No.
Min " ' Max Min Max Min Max
BC213LB TO-92 45 30. 5 15 .30 40 001 - 5 0.6 1.1 100 10 200 10 10 1 63
(94) 80 2 5 0.26 10
200 400* 2 5 0.6 0.72* 2
BC213LC TO-92 45 30 5 15 30 40 0.01 5 0.6 1.1 100 10 200 10 10 1 63
(94) . ‘ 80 2 5 0.25 10
350 600* 2 5 0.6 0.72* 2
BC214 TO-92 45 30 5 15 30 40 0.01 5 0.6 11 100 10 200 10 2 1 63
(97) 80 2 5 0.25 10
140 600* 2 5 0.6 0.72* 2
BC214A TO-92 45 30 5 15 30 40 0.01 5 06 11 100 | 10 200 10 2 1 63
97) 80 2 5 0.25 10
100 300* 2 5 0.6 0.72* 2.
BC214B TO-92 45 30 S 15 30 40 0.01 5 0.6 1.1 100 10 200 10 2 1 63
(97) 80 2 5 0.25 10
200 400" 2 5 0.6 0.72* 2
BC214C TO-92 45 30 5 15 30 40 0.01 5 0.6 1.1 100 10 200 10 2 1 63
97) . 80 2 5 0.25 10
350 600" 2 5 0.6 0.72* 2
BC214L TO-92 45 30 5 15 30 100 0.01 5 0.6 1.1 100 10. | 200 10 2 1 63
(94) 140 400 2 5 0.25 10
120 100 5 0.6 0.72* 2
140* 2 5
BC214LB TO-92 45 30 5 15 30 100 0.01 5 0.6 1.1 100 10 200 _ 10 2 1 63
(94) 140 2 5 0.25 10
. 120 100 5 0.6 072 2 :
i 200 400* 2 5 .
BC214LC TO-92 45 30 5 15 30 100 001 5 0.6 11 100 10 {200 10 2 1 63
(94) 140 2 5 0.25 10 -
120 100 5 0.6 0.72* 2 -
350 600* 2 5
BC237-92 TO-92 50 45 6 50 20 100 0.01 5 0.25 0.77* 10 45 10 1 04
97) 140 2 5 06 100 -
120 100 5 o
125 500* 2 5 055 0.70* 2
BC237A92 | TO-92 50 45 6 50 20 100 0.01 5 0.25 0.77* 10 45 10 1 04
(97) 140 . 2 5 06 100
120 100 5
125 500* 2 5 055 0.70* 2




6G

PRO ELECTRON SERIES (Continued)
Vces* Ices” HFE v VBE(SAT) c P t NF
Type Case | VcBo v((i/E)O V(E\?)o lcso @ VcB hfe Ic o Vee | OTPAT o Veelon® o fc | B | i e 'C | oo | e | Test | Process
No. Style (V) Mi Mi (nA) V) 1 kHz* (mA) ™ (V) Max (V) (mA) Max | Min  Max (mA) Max | Max Conditions No.
Min n n Max Min Max Min Max )
BC237B-92 | TO-92 | 50 45 6 50 20 100 001 5 0.25 0.77* 10 45 ) 10 1 04
97) . 140 2 5 0.6 100
120 100 5
240 500* 2 5 055 0.70* 2
BC238-92 TO92 | 30 20 5 50 20 100 001 5 0.25 0.77* 10 45 10 1 04
(97) : 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 45 10 1 04
(97) i 140 2 5 0.6 100
120 100 5
125 260* 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
(97) 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
(97) 140 2 5 0.6 100
120 100 5
450 900* 2 5 i 055 070* 2
BC239-92 TO92 | 30 20 5 50 20 100 001 5 0.25 0.77* 10 45 4 1 04
(97) 140 2 5 0.6 100
120 100 5
) 240 900* 2 5 055 070 2
BC239892 | TO-92 | 30 20 5 50 20 100 001 5 0.25 0.77* 10 45 4 1 04
(97) 140 2 5 0.6 100
120 100 5
240 500* 2 5 055 070 2
BC239C92 | TO-92 | 30 20 5 50 20 100 001 5 0.25 0.77* 10 45 4 1 04
(97) 140 2 5 0.6 100
120 100 5
450 900* 2 5 055 070 2
BC261A TO-18 45 50 45 100 001 5 0.25 0.9 10 45 6 3 7
140 2 5 0.6 100
120 100 5
125 260* 2 5
TEST CONDITIONS:
(1) 1c = 200 pA, VGE = 5V, f = 1 kHz. (2) I¢ = 100 mA, Ve = 20V, Ig! = 1g2 = 5 mA. (3) I = 200 uA, Vg = 2V, f = 1 kHz. (4) Ic = 100 mA, Ve = 10V, 1g1 = 152 = 10 mA. (5) I¢ = 10mA, Vee =3V,
18" = 182 = 1 mA. (6) Ic = 100 uA, VcE =5V, f = 1 kHz. (7) Ic = 1 mA, Vgg = 10V, f = 200 kHz. (8) I = 1 mA, Vg = 5V, f = 1 kHz. (9) Ic = 150 mA, Ve = 6V, 1g1 = 152 = 15 mA. (10) Ic = 10 4A,
VcE = 5V, f = WB.
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Pro Electron Series

PRO ELECTRON SERIES (Continued)

0L-G

Vces* i Ices” HeE VBE(SAT) :
Type Case | Vego Vﬁ,E)O V(EVB)O Iceo , VcB he @' Ic g VcE ch\(/S)AT) & VBEION)* o lc ﬁ)"Fb) (lvl';irz) e 'c ‘(?\:f) (':;) Test Process
No. Style (v) Min Min (nA) (V) 1 kHz* (mA)~ (V) Max (V) (mA) Max | Min  Max (mA) Max | Max Conditions No.
Min Max Min Max Min Max
BC2618 TO-18 45 50 45 100 001 5 0.25 0.9 10 6 3 7
140 2 5 06 100
120 100 5
240 500% 2 5
BC262A T0-18 1 20 5 (50 20 100 001 5 0.25 0.9 10 6 3 71
140 2 5
120 100 5 '
126 260* 2 5 0.6 100
BC262B 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 0.9 10 2.5 3 71
140 2 5
120 100 5
125 260* 2 5 06 100
BC2638B T0-18 20 5 50 20 100 001 5 0.25 09 10 25 3 7
140 2 5
120 100 5§
240 500* 2 5 06 ) 100
BC307-92 TO92 | 50 45 5 100 20 100 001 5 0.18 078 10 10 1 71
(97) 140 2 5 1.0* 100
120 100 5
75 500* 2 5 0.75* 2
BC307A-92 | TO-92 | 50 45 5 100 20 100 001 5 0.18 078 10 10 [ 1 71
(97) 140 2 5 1.0+ 100
’ 120 100 5
126 260* 2 5 0.75* 2
BC307B-92 | TO-92 | 50 45 5 100 20 100 001 5 0.18 078 10 10 1 7
(97) 140 2 5 1.0* 100
120 100 5 .
240 500* 2 5 0.75* 2
BC308-92 TO92 | 30 25 5 100 20 100 001 5 0.18 078 10 10 1|7
(97) 140 2 5 1.0* 100 '
120 100 5
125 900* 2 5 0.75% 2
BC308A-92 | TO-92 | 30 25 5 100 20 100 001 5 0.18 078 10 10 1 71
(97) . 140 ) 2 5 1.0* 100
: 120 100 &
125 260* 2 5 075* 2




LL-G

'PRO ELECTRON SERIES (Continued)

Vces" Ices” Hee VBE(SAT)
N
No. Style (v) . . (nA) (v) 1 kHz* (mA) ™ (V) (v) (mA) " (mA) Conditions No.
X Min Min . Max " Max | Min  Max Max | Max
Min Max Min Max Min Max
BC308B-92 | TO-92 30 25 5 100 20 100 001 5 0.18 0.78 10 10 1 7
(97) 140 400 2 5 1.0* 100
120 100 5
240 500* 2 5 0.75* 2
BC308C-92 TO-92 30 25 5 100 20 100 0.01 5 0.18 0.78 10 10 1 KAl
(97) 140 400 2 5 1.0* 100
120 100 5
450 900* 2 5 0.75* 2
BC309-92 TO-92 25 20 5 100 20 100 0.01 5 0.18 0.78 10 4 1 YAl
(97) 140 400 2 5 1.0 100
120 100 5
125 900* 2 5 0.75 2
BC309B-92 TO-92 25 20 5 100 20 100 0.01 5 0.18 :0.78 10 4 1 7
(97) 140 2 5 1.0 100
120 100 5
240 500* 2 5 0.75 2
BC309C-92 TO0-92 25 20 5 100 20 100 0.01 5 08 0.78 10 4 1 Al
. 97) 140 400 2 5 1.0 100
120 100 5
450 900* 2 5 0.75* 2
BC317 TO-92 50 45 6 30 20 110 450 2 5 0.2 0.77* 10 4 6 1 04
(92) 125 500" 2 5 05 100
057 0.72* 2
BC317A TO-92 50 45 6 30 20 110 220 2 5 0.2 0.77* 10 4 6 1 04
(92) 125 260* 2 5 05 100
057 0.72* 2
BC3178B TO-92 50 45 6 30 20 200 450 2 5 0.2 0.77* 10 4 6 1 04
(92) 240 500* 2 5 05 100
057 0.72* 2
BC318 TO-92 30 20 5 30 20 110 800 2 5 0.2 0.77* 10 4 6 1 04
(92) 125 900* 2 5 05 100
057 0.72* 2
BC318A TO-92 30 20 5 30 20 110 220 2 5 0.2 0.77* 10 4 6 1 04
(92) 125 260* 2 5 05 100
057 072 2

TEST CONDITIONS:

(1) Ic = 200 uA, Vg = 5V, f = 1 kHz. (2) I = 100 mA, Ve = 20V, Ig! = 152 = 5 mA. (3) I¢ = 200 A, Vg = 2V, T = 1 kHz. (4) I = 100 mA, Ve = 10V, 1g = 152 = 10 mA. (5) Ic = 10 mA, Vg = 3V,
18" = 12 = 1 mA. (6) Ic = 100 pA, VGE = BV, f = 1 kHz. (7) Ic = 1 mA, VGE = 10V, f = 200 kHz. (8) Ic = 1 mA, Vg = 5V, f =1 kHz. (9) Ic = 150 mA, Vce = 6V, Ig! = 152 = 15 mA. (10) Ig = 10 wA,

Vce =5V, f

=WB.
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Pro Electron Series

‘ PRO ELECTRON SERIES (Continued)

45

~ Vces® lces® Hre v VBE(SAT) c f NE
Type Case VcBo Vceo | Veso IcBO Vcs hse Ic o VcE CE(SAT) VBE(ON)* ic ob T Ic toff Test Process
(v) (v) @ & v) & ) (pF) (MHz) @ (ns) | (dB) .
No. Style (V) ] ) (nA) (v) 1 kHz* (mA) ™ (V) (V) A(mA) ' (mA) Conditions No.
) Min Min . Max . Max Min  Max Max Max
Min Max Min Max Min Max '
BC318B TO92 | 30 20 5 |30 20 | 200 450 2 5 0.2 0.77* 10 4 6 1 04
(92) 240 500* 2 5 05 100
057 0.72* 2
BC318C T0-92 .| 30 20 5 |30 20 |.100 001 5 02° 077* 10 4 6 1 04
(92) 450 800 2 5 05 100
450 900* 2 5 057 0.72* 2
BC319 TO-92 | 30 20 5 30 20 | 40 001 5 02 0.77* 10 4 4 1 04
(92) 200 800 2 5 0.5 100
240 900* 2 5 0.57 0.72* 2
BC3198 T0-92 | 30 20 5 30 20 | 200 450 2 5 0.2 0.77* - 10 4 4 1 04
(92) 240 500* 2 5 05 100
057 0.72* 2
BC319C T0-92 30 20 5 30 20 100 0.01 5 0.2 0.77* 10 4 4 1 04
(92) 420 800 2 5 05 100
450 900* 2 5 057 072* 2
BC327 T0-92 | 507 45 5 1007 45 | 40 300 1 0.7 . 500 | 4, 4 1 67
(97) 100 600 100 1 12* 300
BC327-10 | T0-92 | s0f 45 5 1007 45 | 40 300 1 0.7 500 | 4 4 1 67
(97) 63 160 100 1 1.2* 300
‘BC327-16 TO-92 | S0t 45 5 100t 45 40 300 1 0.7 500 | 4 ) 4 1 67
(97) 100 250 100 1 12* 300
BC327-25 T092 | 507 45 5 100" 45 40 300 1 0.7 500 | 4 4 1 67
(97) . 160 400 100 1 1.2* 300
BC328 T092 | 30t 25 5  foot 25 | 40 300 1 0.7 500 | 4 4 1 67
(97) 100 600 100 1 1.2 300
BC328-10 7092 | 30F 25 5 ‘hoot 25 | 40 300 1 0.7 500 | 4 4 1 67
(97) ) 63 160 100 1 1.2 300
BC328-16 1092 | 30t 25 5 100t 25 |40 300 1 0.7 500 | 4 4 1 67
(97) 100 250 100 1 1.2 300
BC328-25 TO-92 | 30t 25 5 100t .. 25 40 300 1 0.7 500 | 4 4 1 67
(97) - 160 400 100 1 12 300 )
BC337 T092- | 50t 45 5 [100t 45 | 40 300 1 07 500 | 4 - 4" 1 14
(97) 100 600 100 1 1.2* 300 .
BC33710 | TO-92 | S50t 45 5 100t 45 | 40 300 1 0.7 500 | 4 4 1 14
(97) : 63 160 100 1 1.2* . 300
BC337-16 TO92 | 50t 45 5 oot 45 | 40 300 1 0.7 500 | 4 4 1 14
(97) : 100 250 100 1 1.2* 300
BC337-25 TO92 | s50f 45 5 100t 45 | 40 300 1 0.7 500 | 4 4 1 14
197) 160 400 100 1 12* 300
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PRO ELECTRON SERIES (Continued)

Vces* Ices” HrE VBE(SAT) :
Type Case VcBo V&E)O V(EVB)O IcBO Ves hfe Ic Vce VCE({/S)AT)& VBE(ON)* @ Ic ::::) (er-ll-z) @ Ic :23 :\;FB) Test Process
No. Style (v) . . (nA) (v) 1 kHz* (mA) v) v) (mA) h (mA) Conditions No.
" Min Min . Max . Max | Min  Max Max | Max
Min Max Min Max Min  Max
BC338 TO-92 30t 25 5 100t 25 40 300 1 0.7 500 4 4 1 14
(97) 100 600 100 1 1.2* 300
BC338-10 TO-92 30t 25 5 100t 25 40 300 1 0.7 . 500 4 4 1 14
(97) 63 160 100 1 1.2* 300
BC338-16 TO-92 30t 25 5 100t 25 40 300 1 0.7 ~ 500 4 4 1 14
(97) 100 250 100 1 1.2* 300
BC338-25 TO-92 30t 25 5 100t 25 40 300 1 0.7 500 4 4 1 14
(97) 160 400 100 1 1.2 300
BC415 TO-92 45 35 5 15 30 40 0.01 5 0.25 10 2 10 n
(97) 120 800 . 2 5 0.6 100
BC415A TO-92 45 35 5 15 30 40 0.01 5 0.25 10 2 10 Al
(97) 120 220 2 5 0.6 100
BC415B TO-92 45 35 5 15 30 100 0.01 5 0.25 10 2 10 7
(97) 180 460 2 5 0.6 100
BC415C TO-92 45 35 5 15 30 100 0.01 5 0.25 10 2 10 7
(97) 380 800 2 5 0.6 100
BC485 TO-92 45 45 5 100 30 15 1A 5 0.5 1.2 500 4 4 1 14
(97) 40 10 2 1.2* 300
60 400 100 2
BC485A TO-92 45 45 5 100 30 15 1A 5 0.5 1.2 500 4 4 1 14
(97) 40 10 2 1.2* 300
100 250 100 2
BC485B TO-92 45 45 5 100 30 15 1A 5 05 1.2 500 4 4 1 14
(97) 40 10 2 1.2* 300
160 400 100 2
BC485L TO-92 45 45 5 100 30 15 1A 5 0.5 1.2 500 4 4 1 14
(97) 40 10 2 1.2* 300
60 150 100 2
BC547 TO-92 50 45 6 10 20 0.25 0.77* 10 45 10 1 04
(97) 06 100
125 500* 2 5 055 0.70* 2
BC547A TO-92 50 45 6 10 20 0.25 0.77* 10 4.5 10 1 04
(97) 06 100
126 260 2 5 0.55 0.70* 2

TEST CONDITIONS:
(1) I = 200 pA, Vcg = BY, f = 1 kHz. (2) I = 100 mA, Ve = 20V, 1g" = 152 = 5mA. (3) I = 200 #A, Vg = 2V, f = 1 kHz. (8) Ic = 100 mA, Ve = 10V, Ig = 152 = 10 mA. (5) Ic = 10 mA, Vg = 3V,
18! =182 = 1 mA. (6) Ic = 100 uA, VGg = BV, f = 1 kHz. (7) Ic = 1 mA, Vg = 10V, f = 200 kHz. (8) Ic = 1 mA, Vg = BV, f =1 kHz. (3) I = 150 mA, Ve = 6V, Ig1 = 152 = 15 mA. (10) I = 10 4A,
VCE =5V, f=WB.
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Pro Electron Series

" PRO ELECTRON SERIES (Continued)

71-G

Vces* Ices” Hee - VBE(SAT) .
Type Case Veceo V(CVE)O V(EVB)O Iceo @ Ve hge @ ic & VcE VC?\(IS)AT) & VBE(ON)* e Ic E)OFI’) (I\/Ifl:z) @ Ic t(':?) (':;) Test Process
No. Style (v) " " (nA) (v) - 1kHz* = (mA) " (V) (v) (mA) . (mA) Conditions No.
) Min | Min . Max " Max Min  Max Max | Max K
- Min Max Min Max Min Max
BC5478 TO-92 50 45 6 10 20 . B 0.25 0.77* 10 45 10 1 04
(97) 0.6 100 -
. 240 500* 2 5 055 0.70* 2
BC547C TO-92 50 45 6 10 20 0.25 0.77* 10 45 10 1 04
97) . 0.6 100
450 900* 2 5 0.55 0.70* 2
BC548 TO-92 30" 20 5 10 " 20 0.25 0.77* 10 45 10 1 04
(97) .06 100 - -
125 900* 2 5 055 0.70* 2
BC548A TO-92 30 20 5 10 20 0.25 0.77* 10 45 . 10 1 04
. (97) 0.6 100 .
125 260* 2 5 055 0.70* 2
BC548B TO-92 30 20 5 10 20 0.25 0.77* 10 4.5 10 1 04
. (97) 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
(97) ) 0.6 100
450 900* 2 5 055 0.70* 2
BC549 TO-92 30 20 5 10 20 0.25 0.77* 10 4.5 4 1 04
(97) 0.6 100
240 900* 2 5 055 0.70 2
BC5498 TO-92 30 20 5 10 20 0.25 0.77* 10 45 4 1 04
: (97) ‘ : 0.6 100
240 500* 2 5 0.55 0.70 2
BC549C TO-92 30 20 5 10 20 0.25 0.77* 10 4.5 4 1 04
S| (97) ' 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
(97} 0.6 100 .
240 900* 2 5 055 0.70 2
BC5508B TO-92 50 45 5 10 45 ’ 0.25 0.77* 10 3 1 04
97 0.6 © 100
. 240 500* 2 5 0.55  0.70 2
BC550C TO-92 50 45 5 10 45 0.25 0.77* 10 3 1 04
(97) 0.6 100
. 450 900* 2 5 055 0.70 2
BC557 TO-92 50 45 ‘5 100 20 03" 0.82* 10 10 1 71
(97) 0.65 100
’ 75 260* 2 5 0.6 0.75* 2




SL-g

PRO ELECTRON SERIES (Continued)
Vces* Ices” Hre VBE(SAT) f t NF
Type Case Veeo V‘CVE)O V‘EVB’O IcBO Ves hie ® [ & Vce VC%\([SAT) & VBE(ON)* @ Ic fp°:) (M;z) e Ic (?1?) (dB) Test Process
No. Style (v) " " (nA) (v) 1 kHz* (mA) ™~ (V) (v) (mA) " (mA) Conditions No.
. Min Min . Max . Max Min  Max Max | Max
Min Max Min Max Min Max
BC557A TO-92 50 45 5 100 20 0.3 0.82* 10 10 1 7
(97) 0.65 100 ’
125 260* 2 5 0.6 0.75* 2
BC557B TO-92 50 45 5 100 20 03 0.82* 10 10 1 7
(97) 0.65 100
240 500* 2 5 0.6 0.75* 2
BC558 TO-92 30 25 5 100 20 0.3 0.82* 10 10 1 71
(97) 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 n
(97) 0.65 100
125 260* 2 5 0.6 0.75 2
BC558B TO-92 30 25 5 100 20 03 0.82* 10 10 1 7
(97) ’ 0.65 100
240 500* 2 5 0.6 0.75 2
BC558C TO-92 30 25 5 100 20 0.3 082* 10 10 1 7
(97) 0.65 100
450 900* 2 5 0.6 0.75 2
BC559 TO:92 25 20 5 100 20 0.3 0.82* 10 4 1 7
(97) 0.65 100
125 500* 2 5 0.6 0.75* 2
BC559A TO-92 25 20 5 100 20 0.3 0.82* 10 4 1 n
(97) : 0.65 100
125 260" 2 5 0.6 0.75* 2
BC559B TO-92 25 20 5 100 20 0.3 0.82* 10 v 4 1 al
(97) 0.65 100
240 500* 2 5 . 0.6 0.75* 2
BC559C TO-92 25 20 5 100 20 03 0.82* 10 4 1 71
(97) 0.65 100
450 900* 2 5 0.6 0.75* 2
BC560 TO-92 50 45 5 100 45 0.3 0.82* 10 ’ 2 1 KAl
(97)’ 0.65 100 .
125 500* 2 5 0.6 0.75* 2
TEST CONDITIONS:
(1) Ig = 200 pA, VGE = 5V, = 1 kHz. (2) Ig = 100 mA, Vce = 20V, Ig? = 152 = 5 mA. (3) Ic = 200 wA, VGE = 2V, f = 1 kHz. {4) I = 100 mA, Ve = 10V, 1g1 = 152 = 10 mA. (5) I = 10 mA, Vg = 3V,
181 = 182 = 1 mA. (6) Ic = 100 uA, VCE = 5V, f = 1 kHz. (7) Ic = 1 mA, Vg = 10V, f = 200 kHz. (8) Ic = 1 mA, Vgg = 5V, f = 1 kHz. (9) Ic = 150 mA, Ve = 6V, ig1 = 152 = 15 mA. (10) I = 10 #A,
Vce =5V, f=WB.
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Pro Electron Series

PRO ELECTRON SERIES (Continued)

9l-§

| Vces* Ices” HFe VBE(SAT
Type Case | VcBo Vceo | VEBo |(::BSO VcB hte @ ic VcE VCE{/SAT) VBE((ON)Z ic (Cc':) (IV::) @ Ic :°f; (':;) Test Process
No. swe [ 0 | M WML ES® W | kb @ ma & v [ V) & TG @y | PRI (MHZ (may |\ Conditions |  No.
N Min Min . Max . Max | Min  Max Max | Max
Min Max Min  Max . Min  Max .
BC560A TO-92 50 45 5 100 45 03 082* 10 . 2 1 71
(97) 065 100
125 260* 2 5 06 075* 2
BC560B T0-92 50 45 5 100 45 ) 0.3 0.82* 10 . 2 1 71
(97) . 0.65 ) 100 :
240 500* 2 5 06 0.75* 2
BC560C T0-92 50 45 5 100 45 0.3 0.82* 10 2 1 7
(97) 0:65 100
450 900* 2 5 06 075* 2 .
BCX58 T0-92 32 7 10 32 [120 630 2 5 125 10 |800 |6 3/4 04
(97) 80 1000 10 1
40 100 1
BCX58-7 T0-92 32 7 10 32 [120 220 2 5 125 10 800 |6 3/4 04
(97) . 80 10 1
. . i 40 100 1 .
BCX58-8 T0-92 32 | 7 10 32 |20 0.01 5 125 10 |800 |6 3/4 04
, (97) - 180 310 2 5 )
120 400 10 1
45 100 1 )
BCX58-9 T0-92 32 7 10 32 |40 0.01 5 125 10 |800 |6 3/4 04
(97) 250 460 2 5
160 630 10 1
60 100 1 .
BCX58-10 | T0-92 32 7 10 32 {100 0.01 5 125 10 [800 |6 3/4 04
(97) 380 630 2 5
240 1000 10 1
] 60 100 1 .
BCX59 T0-92 45 7 120 630 2 5 05 1.0 100 125 10 | 800 5 04
(97) 80 1000 10 1 :
40 100 1 .
BCX59-7 T0-92 45 7 120 220 2 5 05 1.0 100 125 10 | 800 5 04
(97) ’ 80 10 1 . . ’
40 100 1
BCX59-8 TO-92 45 7 20 0.01 5 05 1.0 100 125 10 | 800 5 04
(97) 180 310 2 5 )
120 400 10 1
45 100 1
BCX59-9 TO-92 45 7 40 0.01 5 0.5 1.0 100 125 10 .| 800 5 04
(97) 250 460 2 5
160 630 10 1
60 100 1
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PRO ELECTRON SERIES (Continued)
VCes™ | Ices* HFE VBE(SAT
Tvpe case | vego | VGHC | VERC | om0 ¢ Ves hte lc g Voe | VOERAT, VBE‘C"‘”I e 'c | W (N:;z) o o | | | Test | Proces
No. Style (v) Min Min (nA) (V) 1 kHz* (mA) (V) Max (V) (mA) l\’;ax Min  Max (mA) Max | Max Conditions No.
Min Max Min  Max Min  Max
BCX59-10 TO-92 45 7 100 0.01 5 0.5 1.0 100 125 10 800 5 04
(97) 380 630 2 5 i
240 1000 10 1
60 100 1
BCX78 TO-92 32 5 120 630 2 5 0.6 1.0 100 7
(97) 80 1000 10 1
40 100 1
BCX78-7 T0-92 32 5 120 220 2 5 0.6 1.0 100 7
(97) 80 10 1
40 100 1 .
BCX78-8 TO-92 32 5 30 0.01 5 0.6 1.0 100 71
(97) 180 310 2 5 :
120 400 10 1
45 100 1
BCX78-9 T0-92 32 5 40 0.01 5 0.6 1.0 100 71
(97) : 250 460 2 5
. 160 630 10 1
60 100 1 .
BCX78-10 | TO-92 32 5 100 0.01 5 0.6 1.0 100 71
(97) 380 630 2 5
240 1000 10 1
60 100 1
BCX79 T0-92 45 5 80 1000 10 1 0.6 1.0 100 71
(97) ) 40 100 1
120 630 © 2 5
BCX79-7 TO-92 45 5 120 220 2 5 0.6 1.0 100 7
(97)
BCX79-8 T0-92 45 5 120 400 10 1 0.6 1.0 100 7
(97) 45 100 1
30 0.01 5
) 180 310 2 5 .
BCX79-9 T0-92 45 5 160 630 10 1 0.6 1.0 100 7
. {97) 60 100 1
40 0.01 5
250 460 2 5
TEST CONDITIONS:
(1) 1c = 200 pA, VGE = 5V, f = 1 kHz. (2) Ig = 100 mA, Vg = 20V, Ig" = 152 = 5 mA. (3) Ic = 200 4A, Vg = 2V, F = 1 kHz. (4) Ic = 100 mA, Ve = 10V, 17 = 152 = 10 mA. (5) I = 10 mA, Ve = 3V,
18" = 152 = 1 mA. (6) Ic = 100 pA, VGg = 5V, f = 1 kHz. (7) I = 1 mA, Vg = 10V, f = 200 kHz. (8) Ic = 1 mA, VGE = BV, f = 1 kHz. (9} Ic = 150 mA, Ve = 6V, Ig! = 1g2 = 15 mA. (10) I = 10 4A,
Vce =5V, f=WB.
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Pro Electron Series

81-G

PRO ELECTRON SERIES (Continued)
Vces” Ices* Hre . . ' VBE(SAT)
\"/ \" V C f t, NF
Type Case VeBo (CVE)O (EVB’O IcBO @ Ves hge @ Ic & VcE C?\([S)AT) & VBE(ON)™ @ Ic (::) (M;z) ® Ic (‘:‘;f) (dB) Test Process
No. Style (V) . " (nA) (v) 1 kHz* (mA) (V) v) (mA) " (mA) Conditions No.
. Min Min ) Max . Max Min  Max Max Max
Min Max Min Max Min Max
BCX79-10 TO-92 45 5 240 1000 10 1 0.6 1.0 100 n
(97) 60 100 1
100 0.01 5
380 630 2 5
BCY56 TO-18 45 45 5 100 20 40 10 5 0.6 0.7* 2 -5 1 04
. 100 450 2 5
125 500* 2 5
40 ’ 0.01 5 )
BCYS7 TO-18 25 20 5 | 100 20 | 200 10 5 06 07* 2 5 1 04
200 800 2 5
240 900* 2 5
100 0.01 5
BCY58 TO-18 32 7 10t 32 40 100 1 0.35 0.6 0.85 10 6 125 10 800 6 4/1 04
80 1000 10 1 0.7 075 1.2 100
125 700* 2 5 0.55 0.7* 2
BCY58-7 TO-18 32 7 10t 32 40 100 1 0.35 0.6 0.85 10 6 125 10 800 6 4/1 04
80 1000 10 1 0.7 0.75 1.2 100
125 250" 2 5 055 0.7* 2
BCYS88 | TO-18 32 7 | 10t 32 | 40 100 1 035 06 085 10 |6 125 10 [s80]| 6 a1 04
. 80 1000 10 1 0.7 0.75 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 4/1 04
80 1000 10 1 0.7 - 075 1.2 100
| 250 500* 2 5 0.55 0.7* 2 .
BCY58-10 TO-18 32 7 10t 32 40 100 1 0.35 0.6 0.85 10 6 125 10 800 6 a1 04
80 1000 10 1 0.7 075 1.2 100
350 700* 2 5 055 0.7* 2
BCY59 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 12 100
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
. 80 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 a/1 04
80 1000 10 1 0.7 0.75 1.2 100 100 .
. 175 350* 2 - 5 0.55 0.7* 2
BCY59-9 TO-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
250 500* 2 5 055 0.7* 2




PRO ELECTRON SERIES (Continued)

616

Vces"® Ices” HEE VBE(SAT)
Type Casa | VcBo Vg/e)o V(E\go cBo g VcB hte g lc g VCE VCE({;S,AT)&VBHON)' e 'C f:,?, (M’:z, e 'c ::S (':;, Test Process
No. Style v) Min Min (nA) v) 1 kHz* (mA) (v) Max (v) (mA) Max Min  Max (mA) Max | Max Conditions | No.
Min_ Max Min  Max ‘Min  Max
BCY59-10 | TO-18 45 7 10t 45 40 100 1 0.35 06 085 10 6 125 10 800 | 6 4/1 04
80 1000 10 1 0.7 075 12 100
350 700* 2 5 055 07* 2 )
BCY70 TO-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 45 40 0.01 1 0.25 06 09 10 6 200 10 2 6 7
: 80 0.1 1
90 1 1
100 600 10 1 0.5 12 80
BCY71A | TO-18 45 45 5 500 45 40 0.01 1 0.25 06 09 10 6 300 10 |420 | 2 6 7
80 0.1 1
90 1 1
| 100 600 10 1 05 1.2 50
BCY72 TO-18 25 25 5 500 20 40 1 1 0.25 10 6 200 10 [420] 6 5/6 71
50 10 1 0.5 1.2 50
BD135 TO-126 45 45 5 100 30 25 500 2 0.5 1.0* 500 50 50 (420 6 5/6 37
40 250 50 2 : )
“BD1356 | TO-126 45 45 5 100 30 40 100 150 2 05 500 50 50 37
25 500 2 )
BD135-10 | TO-126 45 45 5 100 30 63 160 150 2 05 500 50 50 37
) 25 500 2
BD135-16 | TO-126 45 45 5 100 30 100 250 150 2 05 500 50 50 37
25 500 2
BD136 TO-126 45 45 5 100 30 40 250 150 2 05 500 50 50 77
25 500 2 .
BD1366 | TO-126 45 45 5 100 30 40 100 150 2 05 500 50 50 77
25 500 2
BD136-10 | TO-126 45 45 5 100 30 63 160 150 2 0.5 500 50 50 77
25 500 2
BD136-16 | TO-126 45 45 5 100 30 100 250 150 2 05 500 50 50 77
25 500 2 )
BD137 TO-126 60 | 60 5 100 30 40 160 150 2 05 500 50 50 38
25 500 2

TEST CONDITIONS: .

(1) 1c = 200 pA, Vg = 5V, f = 1 kHz. (2) Ic = 100 mA, Ve = 20V, 1ig' = IB2 =5mA.(3) Ic =200 uA, Vcg =2V, f = 1 kHz. (4) Ic = 100 mA, Vcc = 10V, 1gt= I32 =10mA. (5) Ic =10 mA, V¢cc =3V,
IB1 = I32 =1 mA. (6) Ic =100 pA, Vgg = 5V, f = 1 kHz. (7) Igc = 1 mA, Vcg = 10V, f = 200 kHz. (8) Ic = 1 mA, Vcg = 5V, f = 1 kHz.(9) Ic = 160 mA, Ve = 6V, IB'I = I32= 15 mA. (10) ic = 10 pA,
Vce =5V, f=WB.

SoLIag U0I}09|3 0id




02§

Pro Electron Series

PRO ELECTRON SERIES (Continued)

Vces* Ices* HFE VBE(SAT) -
V A\ . V C, f t, NF
Type Case | VcBo (CVE)O (EVB)O IcBO ® Ve hfe Ic a VcE CE({IS)AT) 2 VBe(oN)* ® Ic (F°Fb) (M;z) ® Ic (gg (dB) Test Process
No. Style (v) I . (nA) V) 1 kHz* (mA) (v) (V) (mA) . mA) Conditions | No.
. Min Min . Max . Max | Min  Max Max | Max
Min Max Min  Max Min  Max
BD137-6 | TO-126 60 60 5 100 30 40 100 150 2 0.5 500 50 50 38
25 500 2
BD137-10| TO-126 60 60 5 100 30 63 160 150 2 ‘0.5 500 50 50 38
25 500 2
BD138 TO-126 60 60 5 100 30 40 160 150 2 0.5 500 50 50 78
25 500 2
BD138-6 | TO-126 60 60 5 100 30 40 100 150 2 0.5 500 50 50 78
25 500 2
BD138-10| TO-126 60 60 5 100 30 63 160 150 2 0.5 500 50 50 78
25 500 2
BD139 TO-126 80 80 5 100 30 25 500 2 0.5 1.0* 500 .50 50 420 | 6 5/6 39
40 160 50 2
‘'BD139-6 | TO-126 80 80 5 100 30 25 500 2 0.5 1.0* 500 50 50 39
40 100 2
BD139-10f TO-126 80 80 5 100 30 25 500 2 05 1.0* 500 50 50 39
. 40 160 50 2
BD140 TO-126 80 80 5 100 30 25 500 2 0.5 1.0* 500 50 50 420 | 6° 5/6 79
40 160 50 2
‘BD157 TO-126 250 100pA 275 30 240 50 10 36
BD158 TO-126 300 100 kA 325 30 240 50 10 36
BD159 TO-126 350 100 kA 325 30 240 50 10 36
BD185 TO-126 30 100 kA 40 40 500 2 1.0 1.2* 2A 4F
15 2A 2
BD186 TO-126 30 100 pA 40 40 500 2 1.0 1.5* 2A 5F
15 2A 2
BD187 TO-126 45 100 uA 55 40 500 2 1.0 1.5* 2A 4F
15 2A 2
BD188 TO-126 45 100 uA 55 40 500 2 1.0 1.5* 2A 5F
15 2A 2
BD189 TO-126 60 100uA 70 40 500 2 1.0 1.5* 2A 4F
15 2A 2
BD190 TO-126 60 100 A ' 70 40 500 2 1.0 1.5* 2A 5F
15 2A 2
BD201 TO-220 60 45 5 10 pA 40 30 3A 2 1.0 1.5* 3A 3 300 | 420 | 6 5/6 4A
30 1A 2
75 235 500 1
BD202 TO-220 60 45 5 10 uA 40 30 3A 2 1.0 1.5* 3A 3 300 | 420 | 6 5/6 5A
30 1A 2
75 235 500 1




12

PRO ELECTRON SERIES (Gontinued)

Vces® Ices” HEe VBE(SAT
Type Case Veeo VR/E)O V(EVB)O I%Bso Ves h¢e @ ic & VcE VCEA/S)AT) & VBE((ON)‘! @ Ic ?:‘?) (lVEz) @ Ic :gg (':;) Test Process
No. Style (v) . . (nA) (V) 1 kHz* (mA) (V) (v) (mA) h (mA) Conditions No.
Min Min Min Max Min  Max Max Min  Max ) Max | Min  Max Max | Max
BD203 TO-220| 60 60 5 30 2 2 1.0 3A 3 300 4a4A
30 1 2
BD204 TO-220( 60 60 5 10pA 40 30 2A 2 1.0 15 3A 5A
30 1A 1
BD220 TO-220 70 30 120 500 4 1.0 1.1* 500 4F
BD221 TO-220 40 30 120 1A 4 1.0 1.3* 1A ' 4F
BD222 TO-220 60 20 80 1.5A 4 1.0 1.5% 1.5A 4F
BD223 TO-220 70 30 120 300 4 1.0 1.4 500 5F
BD224 TO-220 40 30 120 1A 4 1.0 1.3% 1A 5F
BD225 TO-220 60 20 80 1.5A 4 1.0 1.5 15A SF
BD233 TO-126( 45 45 100 A 45 25 1A 2 0.6 1.3* 1A 3 250 | 420 | 6 5/6 4F
40 150 2 ’
BD234 TO-126| 45 45 100 A 45 25 1A 2 0.6 1.3* 1A 3 250 | 420 6 5/6 5F
40 150 2
BD235 TO-126] 60 60 100 kA 60 25 1A 2 0.6 1.3* 1A 3 250 | 420 | 6 5/6 4F
40 150 2
BD236 TO-126( 60 60 100 A 60 25 1A 2 0.6 1.3* 1A 3 250 | 420 6 5/6 5F
40 150 2
BD237 TO-126] 80 80 100 kA 80 25 1A 2 0.6 1.3* 1A 3 250 | 420 6 5/6 4F
40 150 2 -
BD238 TO-126 80 100 A 80 25 1A 2 0.6 1.3* 1A 3 250 | 420 6 5/6 SF
40 150 2
BD239 TO-220 45 200 uA* 45 15 1A 4 0.7 1.3 1A 3 200 | 420 | 6 5/6 4F
40 200 4
BD239A | TO-220 60 200 uA* 60 15 1A 4 0.7 1.3* 1A 3 200 | 420 | 6 5/6 4F
40 200 4
BD239B | TO-220 80 : 200 pA* 80 15 1A 4 0.7 1.3* 1A 3 200 | 420 | 6 5/6 4F
40 200 4
BD239C | TO-220 100 200 gA* 100 15 1A 4 0.7 1.3* 1A 3 200 | 420 | 6 5/6 4F
. 40 200 4
BD240 TO-220 45 200 uA* 45 15 1A 4 0.7 1.3* 1A 3 200 | 420 | 6 5/6 SF
40 200 4
BD240A | TO-220| 80 60 200 uA* 60 15 1A 4 0.7 S1.3* 1A 3 200 | 420 | 6 5/6 S5F
40 200 4 :

TEST CONDITIONS:

(1) I = 200 pA, Vgg = BV, f = 1 kHz. (2) Ig = 100 mA, Vg = 20V, Ig" = 1g2 = 5 mA. (3) I = 200 4A, Vg = 2V, f = 1 kHz. (4) Ic = 100 mA, Vg = 10V, 11 = 152 = 10 mA., (5} Ic = 10 mA, Vg = 3V,
ig! =182 = 1 mA. (6) Ic = 100 uA, Vg = BV, f =1 kHz. (7) Ic = 1 mA, VcE = 10V, f = 200 kHz. (8) I = 1 mA, VGg = 5V, f = 1 kHz. (9) I = 150 mA, Vg = 6V, IgT = 152 = 15 mA. (10) Ig = 10 4A,
VCE =5V, f=WB. )
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Pro Electron Series

PRO ELECTRON SERIES (COntinue&)

Ices*

HFE

VBE(SAT)

Vces®
V f NF
Type Case | Vego VR/EO Veso Ilceo , VcB hfe Ic Vce CE(SAT) VBE(ON)* Ic Cob T Ic toff Test Process
) (v) (] & v) & @ (pF) (MHz) (ns) | (dB) L
No. Style v) X ) (nA) (V). 1 kHz* (mA) (V) b v) (mA) ) (mA) Conditions No.
) Min Min N Max . Max | Min  M: Max | Max
Min Max Min  Max Min Max
8D240B TO-220f 80 80 200 uA* 80 15 1A 4 0.7 1.3* 1A 3 200 420] 6 5/6 5F
40 200 4
BD240C TO-220] 80 100 200 uA* 100 15 1A 4 0.7 1.3* 1A 3 200 420 6 5/6 5F
40 200 -4 -
B8D241 TO-220| 80 45 200 uA* 45 10 3A 4 1.3 18* 3A 3 500 420) 6 5/6 4F
25 1A 4
BD241A TO-220| 80 60 200 uA* 60 10 3A 4 13 1.8* 3A 3 500 420| 6 5/6 4F
X 25 1A 4
BD241B TO-220 80 80 200 pA* 80 10 3A 4 13 1.8* 3A 3 500 420| 6 5/6 4F
25 1A 4 )
B8D241C TO-220 80 100 200 uA* 100 10 3A 4 1.3 1.8 3A 3 500  |. 420| 6 5/6. 4F
25 1A 4
BD242 TO-220 80 45 200 pA* 45 10 3A 4 1.2 1.8* 3A 3 500 420] 6 5/6 5E
25 1A 4 i
B8D242A | TO-220 80 60 200 bA* 60 .| 10 3A 4 1.2 18* 3A 3 500 420 6 5/6 5E
25 1A 4
BD2428 TO-220] 80 80 200 pA* 80 10 3A 4 1.2 18* 3A 3 3 500 420 6 5/6 5E
25 1A 4
BD242C TO-220|. 80 - 100 200 uA* 100 10 3A 4 1.2 18* 3A 3 500 420] 6 5/6 5E
. 25 1A 4
B8D243 TO-220 45 400 uA* 45 30 300 4 3 500 4A
15 3A a4
BD243A | TO-220 60 400 uA* 60 30 300 4 3 500 4A
15 3A 4’
B8D2438 TO-220 80 400 2A* 80 30 300 4 3 500 4A
15 3A 4
8D243C TO-220 100 400 uA* 100 30 300 4 4A
15 ‘3A - 4
BD244 TO-220 45 400 nA* 45 | 30 300 4 4A
15 3A 4
BD244A | TO-220 60 400 uA* 60 30 300 4 5A
: 15 3A 4
BD244B TO-220 80 400 uA* 80 30 300 4 3 500 5A
15 3A 4
B8D244C TO-220 100 400 uA* 100 30 300 4 3 500 5A
15 3A 4
B8D344 TO-126] 60 60 5 500. - 60 60 . 50 1 04 200 20 | 50 50 78
40 250 200 1
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PRO ELECTRON SERIES (Continued)
Vces* Ices” HFE VBE(SAT)
Type cse | Vego | VRRC | YERC | 1cs0 g Ves he @ !C g VCE VOESAT) o VBElONI® o e, ‘(:I:O:) wa e 'c | Test | Process
No. Style I:"\:’)I Min Min (Mn:() (v) . : kHzMax (mA)~ (V) Max - v) o mAN | min max - ™A | moe | x| Conditions [ No.
BD345 TO-126| 60 60 5 500 60 | 60 50 1 0.4 200 [ 20 | 50 50 38
40 250 200 1
BD346 T0-220 60 10 uA 60 | 40 140 2A 25 200 | 4 250 5A
30 4A 25
BD347 T0-220 60 10 uA 60 | 40 140 2A 25 200 | 4 250 aA
30 4A 25
BD348 T0-126( 80 80 5 500 80 | 60 100" 1 05 250 | 17 | 50 50 79
50 250 250 1
BD349 T0-126 80 500 80 | 60 100 1 05 15* 250 | 15 | 50 50 39
50 250 250 1
BD370A |T0-237| 80 45 100 45 | 25 500 2 07 12* 1A |30 |50 200 [ 420 6 5/6 78
(91) 40 400 100 1
BD370A-10{T0-237| 80 45 100 45 | 25 500 2 0.7 1.2* 1A |30 |50 200 | 420 6 5/6 78
(91) 63 160 100 1
BD370A-16 | T0-237| 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|T0-237| 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-237| 80 60 100 60 | 25 500 2 0.7 1.2* 1A |30 | s0 200 [420] 6 5/6 78
(91) 40 400 100 1
BD370B-10 [ TO-237| 80 60 100 60 | 25 500 2 0.7 12* 1A |30 | 50 200 | 420 | 6 5/6 78
(91) 63 160 100 1
BD370B-16 [ TO-237| 80 60 100 60 | 25 500 2 0.7 12* 1A [ 30 |50 200 [420 | 6 5/6 78
(91) 100 250 100 1
BD370B-25|T0-237| 80 60 100 60 | 25 500 2 07 12* 1A [30 | s0 200 [420 | 6 5/6 78
(91) 160 400 100 1
BD370C [TO-237| 80 80 100 80 | 25 500 2 0.7 12* 1A [30 [s0 200 | 420 | 6 5/6 78
(91) 40 400 100 1
BD370-6 |T0-237| 80 80 100 80 | 25 500 2 0.7 12* 1A [30 | 50 200 [420 | 6 5/6 78
(91) . 40 100 100 1
BD370C-10 [T0O-237| 80 80 100 80 | 25 500 2 07 12* 1A |30 | s0 200 [420 | 6 5/6 78
(91) - 63 160 100 1
BD370C-16 | TO-237| 80 80 100 80 25 500 2 0.7 12 1A |30 | s0 200 [420 | 6 5/6 78
(91) 100 250 100 1
TEST CONDITIONS:
(1) I = 200 pA, Vcg = 5V, f = 1 kHz. (2) Ic = 100 mA, Ve = 20V, Ig! = 1g2 = 5 mA. (3) Ic = 200 4A, VGE = 2V, f = 1 kHz. (4) Ic = 100 mA, Ve = 10V, Ig1 = 152 = 10 mA. (5) Ic = 10 mA, Vg = 3V,
187 = 1g2 = 1 mA. (6) Ic = 100 uA, VCE = 5V, f = 1 kHz. (7) I = 1 mA, VCE = 10V, f = 200 kHz. (8) Ic = 1 mA, VgEg = 5V, f = 1 kHz. (9) I = 150 mA, Ve = 6V, 1g1 = 1g2 = 15 mA. (10) I = 10 4A,
Vcg=5V,f=WB..
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PRO ELECTRON SERIES (Continued)
Vces® lces” Hee v, VBE(SAT) c P t NF
Type Case | Vcgo Vceo | Veso Iceo , VcB hfe Ic , VcE CE(SAT) VBE(ON)* Ic ob T Ic off Test Process
(v) (v) & (\Y] & @ (pF) (MHz) @ (ns) | (dB) L
No. Style (V) Mi Mi (nA) (v) 1 kHz* (mA) "~ (V) Max V) (mA) Max | Min  Max (mA) Max | Max Conditions No.
Min " | Max Min  Max Min  Max
BD370D TO-237| 80 100 100 80 25 500 2 0.7 1.2* 1A 30 50 200 420 6 5/6 79
(91) . 40 400 100 1
BD370D-6 .| TO-237| 80 100 | 100 80 25 500 2 0.7 1.2* 1A 30 50 200 420 6 5/6 79
(91) 40 100 100 . 1 g ) ’
BD370D-10 | TO-237| 80 100 R 100 80 25 500 2 0.7 1.2* 1A 30 50 200 420 6 5/6 79
(91) . 63 160 100 1 : i
BD371A TO-237| 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-237| 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-237| 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-237| 80 45 100 45 25 " 500 2 0.7 1.2% 1A 30 50 200 420 6 5/6 38
(91) 180 400 100 1 '
BD371B TO-237( 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-237| 80 - 60 100 60 25 500 2 0.7 1.2* 1A 30 50 200 420 6 5/6 38
91) ) 63 160 100 1 g
BD371B-16 TO-23? 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 .
BD3718B-26 | TO-237| 80 60 100 60 25 500 2 0.7 1.2* 1A 30 50 200 420 6 5/6 38
91) 160 400 100
BD371C TO-237| 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 | TO-237| 80 80 100 80 25 500 2 0.7 1.2% 1A 30 50 200 420 6 5/6 - 38
(91) i 40 100 100 1
BD371C-10 | TO-237| 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-237| 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-237| 80 100 100 100 25 500 2 0.7 1.2 1A 30 50 200 420 6 5/6 - 39
(1) 40 400 100 1 )
BD371D-6 | TO-327| 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-237| 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-237] 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 :
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PRO ELECTRON SERIES (Continued)
Vces* Ices” Hfe VBE(SAT)
Type Case Veeo V((i/E)O V'E\;B)O IcBO @ Ves h¢e Ic & VcE VC?\(/S)AT) & Vge(oN)* e ic ﬁ"’Fb) (N::l-:) @ Ic '(‘;?) (l:;) Test Process
No. Style v) Mi Mi (nA) v) 1 kHz* {mA) (V) Max V) (mA) Max | Min  Max {mA) Max | Max Conditions | No.
Min n " Max Min Max i Min Max

BD372A-10| TO-237| - 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-237 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

BD372A-25| TO-237 80 45 . 100 45 25 500 2 0.7 1.2* 1A 30 50 200 420 6 5/6 78
(90) 160 400 100 1

BD3728 T0-237 80 60 100 60 25 500 2 0.7. 1.2* 1A 30 50 200 420 6 5/6 78
(90) 40 400 100 1

BD372B-10 | TO-237| 80 60 100 60 25 500 2 0.7 1.2* 1A 30 | 50 200 420 6 5/6 78
(90) 63 160 100 1

BD372B-16 | TO-237 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

BD3728B-25| TO-237 80 60 100 60 25 500 2 0.7 1.2* 1A 30 50 200 420 6 5/6 78
(90) 160 400 100 1 .

B8D372C TO-237| 80 80 100 80 25 500 2 0.7 1.2* 1A 30 | 50 200 420 6 5/6 78
(90) 40 400 100 1

BD372C-6 | TO-237 80 80 100 80 25 500 -2 0.7 1.2 1A 30 50 200 420 6 5/6 78
(90) 40 100 100 1 :

BD372C-10 | TO-237 80 80 100 80 25 500 2 0.7 1.2* 1A 30 50 200 420 6 5/6 78
(90) 63 160 100 1

BD372C-16 | TO-237 80 100 100 100 25 500 2 0.7 1.2* 1A 30 50 T 200 420 6 5/6 78
(90) 100 250 100 1 '

BD372D TO-237 80 - 100 100 100 25 500 2 0.7 1.2* 1A 30 50 . 200 420 6 5/6 79
(90} 40 400 100 1

BD372D6 | TO-237| 80 100 100 100] 25 500 2 0.7 1.2* 1A 30 | 50 200 420 6 5/6 79
(90) . 40 100 100 1

BD372D-10 | TO-237 80 100 100 . 100 25 500 2 0.7 1.2* 1A 30 50 200 420 6 5/6 79
(90) 63 160 100 1 )

BD373A TO-237 80 45 100 45 25 500 2 0.7 1.2 1A 30 50 . 200 420 6 5/6 38
(90) 40 400 100 1

BD373A-10| TO-237 80 45 100 45 25 500 2 0.7 1.2* 1A 30 50 200 420 6 5/6 38
(90) P 63 160 100 1

BD373A-16 | TO-237 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

TEST CONDITIONS:

(1) Ig = 200 pA, Vcg =5V, f = 1 kHz. (2) I¢c = 100 mA, Ve = 20V, IB1 = I52 = 5mA. (3) Ic =200 uA, Vcg = 2V, f = 1 kHz. (4} Ic = 100 mA, Vg = 10V, IB1 = |32 =10mA. (5) Ic=10mA, Ve =3V,

IB1 = I32 =1mA. (6) Ig = 100 pA, VGg = 5V, f = 1 kHz. (7) Ic = 1 mA, Vgg = 10V, f = 200 kHz. (8) Ic = 1 mA, Vcg = 6V, f =1 kHz.(9) Ic = 160 mA, Vo = 6V, 131 = I32= 15 mA. (10) Ic = 10 uA,

Vee =5V, f=WB.
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PRO ELECTRON SERIES (Continued)
Vces” Ices* HEe VBE(SAT)
Type Cese | Vego vﬁ,ﬁo V(E\?,o IcBo g VcB he o IC g VCE Vc?\(,s,”’ & VBEON)® g Ic ﬁf,?, (,,,:,L, olc | N ('::, Test | Process
No. Style v) . ) (nA) v) 1 kHz* (mA) (V) (V) (mA) . (mA) y Conditions | No.
. Min Min . Max N Max | Min  Max Max | Max
Min Max Min Max Min Max
BD373A-25| TO-237 80 45 100 45 25 500 2 0.7 1.2* 1A 30 50 200 420 6 5/6 38
(90) 160 400 100 1
BD373B TO-237 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
BD373B-10 | TO-237 80 60 100 80 25 500 2 0.7 1.2* 1A 30 50 200 420 6 5/8 38
(90) 63 160 100 1 .
BD373B-16 | TO-237 80 60 100 60 25 500 2 0.7 1.2 1A 30 50 200 420 6 5/8 338
(90) 100 250 100 1
BD373B-25 | TO-237 80 60 100 60 25 500 2 0.7 1.2* 1A 30 50 200 420 6 5/6 38
(90) 160 400 100 1
BD373C TO-237 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-237 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-237 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-237 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 | 70-237| 80 100 100 100| 25 500 2 07 . 1.2 1A | 30 | so0 200 | 420 | 6 5/6 39
(90) 40 400 100 1
BD373D-6 | TO-237 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-237 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 T0126| 50 || 45 2uA a5 | 20 1A 2 1.0 15 1A | 30 | 50 200 | 420 | 6 5/6 38
40 375 150 2 ) -
BD375-6 TO-126 50 45 2uA 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 2uA 45 20 1A 2 1.0 1.5 1A 30 50 200 420 6 5/6 38
’ 63 160 150 2
BD375-16 |TO-126 50 45 2uA 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 10 1.5* 1A 30 50 200 420 6 5/6 38
150 375 150 2 -
BD376 TO-126[ 50 45 2 1A 45 [ 20 1A 2 1.0 15* 1A | 30 | 50 200 | 420 | 6 5/6 78
40 375 150 2
BD376-6 TO-126 50 45 2 A 45 20 1A 2 1.0 1.5* 1A 30 50 200 420 6 5/6 78
40 100 150 2 ) .
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PRO ELECTRON SERIES (Continued)
Vces* Ices* Hfe VBE(SAT, !
Type Case Vceo V(CVE)O V(EVB)O IlcBO Ves hfe ® ic & VCE VC?\(/S)AT) & VBE((ON)') ® Ic ::p":) '(I\;I:z) ® Ic ‘(‘:‘?) (':BF) Test Process
No. Style V) " " (nA) V) 1 kHz* (mA)~ (V) ) (mA) . ma) [ ] Max Conditions| No.
Min Min Min Max Min Max Max Min Max Max Min  Max a
BD376-10 | TO-126| 50 45 2 uA 45 | 20 1A 2 10 15+ 1A | 30 | 50 200 | 420 6 5/6 78
63 160 150 2
BD376-16 | T0-126| 50 a5 2uA 45 | 20 1A 2 1.0 15* 1A | 30 | 50 200 | 420 | 6 5/6 78
100 200 150 2
BD376-25 | 10-126| 50 45 2 uA 45 | 20 1A 2 1.0 15* 1A | 30 | 50 200 | 420 | 6 5/6 78
150 375 150 2
BD377 TO-126| 75 60 2 uA 60 | 20 1A 2 10 } 15* 1A | 30 | 50 ; 200 | 420| 6 5/6 38
. 40 375 150 2
BD3776 | TO-126| 75 60 2uA 60 | 20 1A 2 10 15+ 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 15 1A | 30 | s0 200 | 420 | 6 5/6 38
| , 63 160 150 2
BD377-16 | TO-126 | 75 60 2uA 60 | 20 1A 2 10 15~ 1A | 30 | 50 200 | 420 | 6 5/6 38
100 260 150 2
BD377-25 | TO-126| 75 60 2uA 60 | 20 1A 2 10 15+ 1A | 30 | 50 200 | 420 6 5/6 38
: 150 375 150 2
BD378 TO-126 | 75 60 2uA 60 | 20 1A 2 10 15+ 1A | 30 | 50 200 | 420 6 5/6 78
i 40 375 150 2
BD3786 | TO-126| 75 60 2 uA 60 | 20 1A 2 10 15 1A | 30 | 50 200 | 420 | & 5/6 78
) 40 100 150 2
BD37810 | TO-126 | 75 60 2uA 60 | 20 1A 2 1.0 15+ 1A | 30 | 50 200 | 420 | 6 5/6 78
63 160 150 2 :
BD378-16 | TO-126 | 75 60 2uA 60 | 20 1A 2 10 15+ 1A | 30 | s0 200 | 420 6 5/6 78
100 250 150 2
8D37825 | TO-126 [ 75 60 2uA 60 | 20 1A 2 1.0 15 1A | 30 | 50 200 | 420 6 |  5/6 78
v 150 375 150 2
BD379 TO-126 | 100 80 2uA 80 | 20 Y 2 10 15 1A | 30 | 50 200 | 420 | 6 5/6 | 39
. . 40 375 150 2
BD3796 | TO-126| 100 80 | 2uA 80 | 20 1A 2 1.0 15* 1A | 30 | 50 200 | 420 6 5/6 39
40 100 150 2
TEST CONDITIONS:
(1) Ic = 200 pA, Vgg = 5V, = 1 kHz. (2) Ig = 100 mA, Vcc 20V, 1g1 = 152 = 5mA. (3)Ic = 200 pA, Vg = 2V, f = 1 kHz.(4) Ic = 100 mA, Ve = 10V, 1g7 = 1g2 = 10 mA. (5) Ic = 10 mA, Ve =3V,
187 =182 = 1 mA. (6) Ic = 100 wA, VCE = 5V, f = 1 kHz. (7) Ic = 1 mA, VGE = 10V, f = 200 kHz. (8) i¢ = 1 mA, Vg = 6V, f = 1 kHz. (9) Ic = 150 mA, Vcc = 6V, Ig! = 152 = 15 mA. (10) Ic = 10 4A,
VCE 5V, f = WB.
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Pro Electron Series

"PRO ELECTRON SERIES (Continued)

Vces* Ices” HFE ' VBE(SAT) \
No. Style (v) " X (nA) (v) 1 kHz* (mA)~ (V) (v) (mA) . (mA) Conditions No.
. Min Min . Max Max | Min  Max Max | Max
Min Max . Min Max Min Max
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 )
BD379-25 TO-126 | 100 80 2 uA 80 20 1A 2 1.0 1.5* 1A 30 50 200 |[420 6 5/6 39
150 375 150 2 »
BD380 TO-126 100 80 2 uA 80 20 1A 2 1.0 1.5* 1A 30 50 200 420 6 5/6 79
40 375 150 2 - .
BD380-6 TO-126 100 80 2 LA 80 20 1A 2 10 1.5* 1A 30 50 200 420 6 5/6 79
. 40 100 150 2
BD380-10 TO-126 [ 100 80 2 nA 80 20 1A 2 10 1.5* 1A 30 50 200 |420 6 5/6 79
63 160 150 2
BD380-16 TO-126 | 100 80 2 uA 80 20 1A 2 1.0 1.5* 1A 30 50 200 |420 6 5/6 79
3 100 250 150 2
BD380-25 TO-126 100 80 2 LA 80 20 1A 2 1.0 1.5% 1A 30 50 200 420 6 5/6 79
. 150 375 150 2
BD433 TO-126 | 22T 22 5 100 A 22 50 2A 1 05 1.1* 2A 3 250 420 6 5/6 4E
85 475 500 1
40 10 5
BD434 TO-126 | 22t 22 5 100 uA 22 50 _ 2A 1 05 1.1* 2A 30 3 250 420 6 5/6 5E
85 475 500 1 ’
40 10 5
BD435 TO-126 | 32f 32 5 100 uA 32 50 2A 1 0.5 1.1* 2A 30 3 250 420 6 5/6 4E
85 475 500 1
40 . 10 5
BD436 TO-126 | 32T 32 5 100 uA 32 50 ) 2A 1 05 1.1* 2A 30 3 250 420 6 5/6 SE
85 475 500 1
40 10 5
BD437 TO-126 | 45t 45 5 100 uA 45 40 2A 1 0.6 1.2* 2A 30 3 250 |420 6 5/6 4E
40 236 500 1
30 10 5
BD438 TO-126 | 45t 45 5 100 A 45 40 2A 1 0.6 1.2* 2A 30 3 250 420 6 5/6 5E
40 236. 500 1
30 10 5
BD439 | TO-126 | 60T 60 5 100 nA 60 25 2A 1 08 1.5* 2A 30 3 250 |420 6 5/6 4E
40 236 © 500 1
20 10 5
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PRO ELECTRON SERIES (Continued)
Vces* Ices” HEe VBE(SAT)
Type Case Veeo 'VR/E)O V(E\;B)O icBo @ Ve hfe Ic & VeE VCE\(/S)AT) & VBE(ON)* ® Ic ::pc':) (Mf:h) ® Ic :‘r’:) (':;) Test Process
No. Style (V) Min Min (nA) (v) 1 kHz* (mA)~ (V) Max (] (mA) Max | Min  Max (mA) Max | Max Conditions No.
Min Max Min Max Min Max @
BD440 To-126| 60t 60 5 |100uA 60 | 25 24 1 0.8 15* 2A | 80 |3 250 | 420 | 6 5/6 SE
40 236 500 1
20 10 5

BD441 To-126| s8of 80 5 [100uA 80 | 15 2A 1 0.8 15* 2A | 30 |3 250 [420 | 6 5/6 4E
40 236 500 1
15 0 5

BD442 | TO-126| 80T 80 5 [100pA 80 | 15 24 1 0.8 15* 2A | 30 |3 250 | 420 | 6 5/6 SE
40 236 500 1
15 10 5

BD533 T0220| sot 45 5 [100uA 45 | 25 2A 2 08 15* 2A | 30 |3 250 420 | 6 5/6 4E
40 500 2
20 10 5

BD534 | TO-220| sof 45 5 [100uA 45 | 25 2A 2 08 15 2A | 30 |3 250 (420 | 6 5/6 5E
40 500 2
20 10 &

BD535 | TO-220( sof 60 5 [100uA 60 | 25 2A 2 0.8 15* 2A | 30 |3 250 (420 | 6 5/6 4E
40 500 2
20 0 5

BD536 T0-220| sot 60 5 |100p,A 60 | 25 27 2 0.8 15* 2A | 30 |3 250 [420 | 6 5/6 5E
40 500 2
20 10 5

BD537 T0220 | 8ot 80 5 [100nA 80 |15 2A 2 0.8 15* 2A | 30 |3 250 |420 | 6 5/6 4E
40 500 2
15 10 5

BD538 | TO-220( 8ot 80 5 [|100A 80 |15 A 2 0.8 15 2A | 30 (3 250 (420 | 6 5/6 5E
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 [2000AT 45 | 25 1A 2 0.6 1.3* 1A | 30 |3 250 |420 | 6 5/6 5F
40 25 2 R

BD635 | TO-220| 60 60 5 [200uAt 60 | 25 1A 2 06 13* 1A | 30 |3 250 [420 | 6 5/6 4F
40 25 2

TEST CONDITIONS:

(1) I = 200 kA, VGE = 5V, f = 1 kHz. (2) Ig = 100 mA, Vg = 20V, Ig1 = 1g2 = 5 mA. (3) I = 200 uA, Vg = 2V, f = 1 kHz. (4) Ic =100 mA, Ve = 10V, 1g1 = 152 = 10 mA. (5) Ic = 10 mA, Vg = 3V,

1gY = 182 = 1 mA. (6) Ic = 100 pA, Vg = 5V, f = 1 kHz. (7) Ic = 1 mA, VGE = 10V, f = 200 kHz. (8) Ic = 1 mA, Vg = 5V, f = 1 kHz. (9) Ic = 150 mA, Vo = 6V, Ig1 = 152 = 16 mA. (10) Ic = 10 kA,

VGE =5V, f = WB.
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PRO ELECTRON SERIES (Continued)

0e-g

Vces* lces” HFe VBE(SAT) f NE
Type Case | VcBo Yg/e)o V(EVB’O lcBo o VcB hte o Ilc g VcE VCE({/S)AT)& VBE(ON)® g - IC ﬁ;’é’, (Mzz, e lc :‘,:3 @sy| _ Test Process
No. Style v) ) ) (nA) V) 1.kHz* (mA) (V) (v) (mA) N (mA) Conditions No.
. Min Min . Max . Max | Min -Max Max | Max:
Min Max Min . Max Min  Max .
BD636 | TO-220| 60 60 5§ | 200pAt 60 | 25 1A 2. 06 13* 1A 30 |3 250 | 420 | 6 5/6 5F
: 40 25 2 :
BD637 | TO-220 100 80 5 200uAt  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 06 - 1.3 1A 30 |3 250 | 420 | 6 5/6 5F
s o : T " 40 " .25 2 ) e : . ) o -
BD675 | TO-126 45 200uA . 45 | 750 16A T3 25 25*  15A 1 1.5A 4)
BD675A | TO-126 ‘45 [ 200uA 45 | 750 2A 3 28 2.5%  2A 1T 1.5A" - ‘44
B8D676. .| TO-126 [ 45 200 A 45 | 750 1.5A 3vV] " 25 25*  1,5A | 1 1.5A° 5J
'BD676A | TO-126 | 45 200uA 45 | 750 2A 3V [ 28" 25*  2A° 1 C1.5A 5J
BD677 | TO-126 60 200uA 60 | 750 1.5A 3V 25 25%  1.5A 1 1.5A 4y
BDB77A| TO-126 60 200uA 60 | 750 2A 3V 28 25 2A 1 1.5A 4J
BD678 | TO-126 60 200uA 60 | 750 15A . 3V 25 25  15A 1 1.5A 5J
BD678A | TO-126 60 200uA 60 | 750 2A 3V 28 25% 2A 1 1.5A 54
8D679 | TO-126 80 200uA 80 | 750 15A 3V 25° © 25 15A 1 1.5A -4y
BD679A | TO-126 - 80 - 200pA 80 | 750 2A 3V 28 25*  2A 1 1.5A 44
8D680. | TO-126 | 80 200pA 80 | 750 1.5A 3V 25 2.5*  15A 1. 1.5A 54
. 'BD680A | TO-126 | 80 200pA 80 | 750 2A 3v: 2.8 25% 2A 1 1.5A 5J
BD681 | TO-126 100 200pA 100 | 750 15A 3V 25 25*  15A 1 1.5A 43
BD682 | TO-126 100 200 A 100 | 750 15A 3V 25 25% 15A 1 1.5A 5J
BD733 | TO-220 25 25 5 200 uAT 25 | 50 2A 1 06 T1* 2A 1 15A 4F
40 20 4 .
8D734 | TO-220 25 25 5 200 At 25 | 50 2A 1 0.6 1.1 2A 1 15A 5E
40 20 4
BD735 | TO-220 35 35 5 | 200uAt 35 | 40 2A 1 06 1.1 2A 10 1.5A aF
) 40 20 4
BD736 | TO-220| 35 35 5 200 uAT . 35 | 40 2A 1 0.6 1.1 2A 1 1.5A 5E
i 40 20 a .
BD737 | TO-220 45 45 5 200 pAtT 45 | 40 2A 1 08 1.1 2A 1 1.5A 4F
. 40 20 4
BD738 | TO-220 45 45 5 200 uAt 45 | 40 2A -1 0.8 1.1 2A 1 1.5A SE
40 20 4
8D795 | TO-220 45 100 45 | 40 1A 2 1.0 16*  3A 3 250 4E
25 3A 2
BD796 | TO-220 45 100 45 | 40 1A 2 1.0 16 2A 3 250 5E
. i 25 3A 2
8D797 | TO-220 60 100uA 60 | 40 1A 2 1.0 16*  3A 3 250 4E
B 25 3A 2
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PRO ELECTRON SERIES (Continued)
Vces* Ices* HFE VBE(SAT)
Type Case | VcBo V?\;z)o V(E‘?)o cBo g VcB hte o lc Ve VCEA,S,AT’ g VBEION)® g Ic f::, W:;z, e 'C :ﬁg (':;, Test Process
No. Style v) ) ) (nA) (V) 1 kHz* {mA) v) (V) (mA) A (mA) Conditions No.
Min Min Min Max Min  Max Max Min  Max Max | Min  Max Max | Max
BD798 . TO-220 60 100uA 60 | 40 1A 2 1.0 16+ 3A 3 250 5E
. 25 3A 2
BD799 | TO-220 80 100uA 80 | 30 1A 2 1.0 16* 3A 3 250 4E
15 3A 2
BD800 | TO-220 80 100uA 80 | 30 1A 2 1.0 16* 3A 3 250 SE
15 3A 2
BD801 | TO-220 100 100uA 100 | 30 1A 2 1.0 16* 3A 3 250 4E
15 3A 2
BD802 | TO-220 100 100 A 100 | 30 1A 2 10 16* 3A 3 250 5E
. 15 3A 2
BD895 | TO-220 45 200pA 45 | 750 3A 3 25*  3A 1 3A 4K
BD895A | TO-220 45 200uA 45 | 750 aA 3 25* 4A 1 3A 4K
BD89 | TO-220 45 200puA 45 | 750 3A 3 25* 3A 1 3A 5K
BD896A | TO-220 45 200A 45 | 750 4A 3 25*  4A 1 3A 5K
BD897 | TO-220 60 200pA 60 | 750 3A 3 25*  3A 1 3A 4K
BDB97A | T0-220 60 200uA 60 | 750 aA 3 25*  4A 1 an 4K
BD898 TO-220 60 200 pA 60 750 3A 3 25* 3A 1 3A 5K
BD898A | TO-220 60 200uA 60 | 750 4A 3 25*  4A 1 4A 5K
BD899 | TO-220 80 200uA 80 | 750 3A 3 25*  3A 1 3A 4K
BD899A | TO-220 80 200uA 80 | 750 4A 3 25*  4A 1 aA 4K
BD900 | TO-220] 80 200pA 80 | 750 3A 3 25*  3A 1 3A 5K
BD900A | TO-220 80 200uA 80 | 750 4A 3 25*  4A 1 aA 5K
BD901 | TO-220 100 200pA 100 | 750 3A 3 25*  3A 1 3A 4K
BDY02 | TO-220 100 200pA 100 | 750 4A 3 25*  4A 1 aA 4K
BDX33 | TO-220 45 1mA 45 | 750 aA 3 25*  4A 20 1A 4K
BDX33A| TO-220 60 1mA 60 | 750 aA 3 25%  4A 20 1A 4K
BDX33B | T0-220 80 1mA 80 | 750 3A 3 25* 3A 20 1A aK
BDX33C | T0-220 100 1mA 100 | 750 3A 3 25*  3A 20 1A 4K
BDX33D| TO-220 120 1mA 120 | 750 3A 3 25* 3A 20 1A 4K
BDX34 | T0-220 45 1mA 45 | 750 4A 3 25*  4A 20 1A 5K
BDX34A| TO-220 60 1mA 60 750 4A 3 25* 4A 20 1A 5K
BDX34B | T0-220 80 1mA 80 | 750 3A 3 25*  3A 20 1A 5K
TEST CONDITIONS:
(1) Ic = 200 pA, Vg = 5V, f = 1 kHz. (2) Ig = 100 mA, Ve = 20V, 1! = 152 = 5mA. (3) I = 200 pA, Vg = 2V, f = 1 kHz. (4) Ic = 100 mA, Ve = 10V, Igt =152 = 10 mA. (5) Ic = 10 mA, Voo = 3V,
187 =152 = 1 mA. (6) Ic = 100 pA, Vg = 5V, f = 1 kHz. (7) Ic = 1 mA, Vg = 10V, f = 200 kHz. (8) Ic = 1 mA, Vcg = 5V, f =1 kHz. (9) Ic = 150 mA, Ve =6V, Ig1 = 1g2 = 16 mA. (10) Ic = 10 A,
VGE =5V, f = WB.
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Pro Electron Series

PRO ELECTRON SERIES (Continued)

[4%°)

Vces* -] lces* Hee VBE(SAT)
Type Case | Vcgo- V(CVE,O V(E\/E:O IcBo o VB hte g lc g VcE VCE({,S,AT’ & VBEION)* o Ic ?:,?, (IVI'IIz) @ 'C :zg (':;, Test Process
No. Styie (\] Min Min (nA) V) 1 kHz* {mA) (v) Max V) {mA) Max | Min  Max (mA) Max | Max Conditions No.
Min Max Min Max Min  Max .
BDX34C T0-220 100 1mA 100 750 . 3A 3 25*  3A 20 1A 5K
BDX34D TO-220 . 120 1mA 120 750 3A 3 25* 3A 20 1A : 5K
BF167 TO-72 | 40 30 4 100t 30 26 4 10 084* 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) 6 12 7 )
BF194 TO-92 Same as BF254, see page 5-33 for explanation 46
(98) )
BF195 TO-92 Same as BF255, see page 5-33 for explanation ° . 46
~ | (98) : N
BF196 TO-92 Same as BF 198, see below for explanétion . N . . . 45
(98) - ]
BF197 TO-92 Same as BF199, see below:for explanation ) . 47
. (98) . . .
BF198 TO-92 | 40 30 4 100 40 | 26 4 10 . 085* 4 . ) 45
(98) 6 12 7 .
BF199 TO-92 40 25 4 100 40 36 7 10 . . 1100 typ 7 47
(98) 6 12 7
BF200 TO-72: 30 20 3 100 40 15 3 10 ' - a4
! (25) 6 . 12 7 ’ .
BF233-2 TO-92 30 30 4 100 10 40 70 1 10 ' 065 0.74* 1 1.0 | 150 1 49
(96) . 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
i (96) 6. 12 7 |-
BF233-4 TO-92 30 30 4 100 10 920 150 1 10 065 0.74* 1 10 [ 150 1 49
(96) 6 12 7
BF2335 TO-92 30 30 4 100 10 140 220 -1 10 065 0.74* 1 1.0 | 150 1 49
(96) ) 6 12 7
BF237 TO-92 45 30 "4 100 20 0.25 10 47
(98) .
BF238 TO-92 45 30 4 100 20 0.26 10 ) 47
(98) i ‘ .
BF240 TO-92 40 40 4 100 20 67 222 1 10 . 065 0.74* 1 0.34 1 35 7 47
(98) 6 12 7 o
BF241 TO-92 40 40 4 100 20 36 125 1 10 065 0.74* 1 0.34 1 3.5 7 47
(98) 6 12 7
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PRO ELECTRON SERIES (Continued)
Vces* lces* ‘ Hre VBE(SAT)
Type Case | Veso v((i/E)o V(E\/B)0 lceo o Ve he g lc Vce Vcs(i/s)AT)& VBE(ON)® 5 IC ((:::) (M'.L) e 'c ::S (I::I;) Test Process
No. Style {Vv) N . (nA) (V) 1 kHz* (mA) (v) v) (mA) h (mA) Conditions No.
. Min Min . Max . Max | Min  Max Max | Max
Min Max Min  Max Min  Max
BF254 TO-92 | 30 20 5 100 20 67 2200 1 10 065 0.74* 1 0.34 1 35 7 46
(98) 6 12 7
BF255 T0-92 | 30 20 5 100 20 36 125 1 10 0.65 0.74* 1 0.34 1 35 7 a6
(98) 6 12 7
BF257 T0-39 | 100 100 5 50 100 | 25 30 10 1.0 0.65 0.74* 30 0.34 1 3.5 7 a8
. : 6 12 7
BF258 T0-39 [ 250 250 5 50 200 | 25 30 10 1.0 0.65 0.74* 30 0.34 1 35 7 48
6 12 7
BF259 TO-39 | 300 300 5 50 250 | 25 30 10 1.0 0.65 0.74* 30 0.34 1 35 7 48
6 12 7
BF457 TO-126] 100 100 5 50 100 | 25 30 10 1.0 0.65 0.74* 30 0.34 1 35 7 a8
6 12 7
BF458 TO-126] 250 200 5 50 200 | 25 30 10 1.0 065 0.74* 30 0.34 1 35 7 48
] - 6 12 7
BF459 T0-126| 300 300 5 50 250 | 25 . 30 10 1.0 066 0.74* 30 0.34 1 3.5 7 48
: 6 12 7
BFX13 TO-18 | 20 15 5 50 15 10 100 2 0.2 078 1 6 150 10 10 8 66
50 250 10 0.35 0.25 07 09 10
18 o 2 1.5 1.5 100
BFX29 T05 20 15 5 50 50 40 150 10 12 | 100 50 150 9 63
50 50 10 04 13 150
50 10 10 09 30
40 1 10
20 0.1 10
BFX30 705 65 65 5 50 50 10 150 0.4 12 290 4 63
20 50 04 09 30
50 200 10 0.4 13 150
40 1 0.4
BFX37 TO-18 | 60 60 6 | 20t 50 100 10 5 0.4 . 10 50 6 | 40 0.5 3 1 62
100 1 5
0.85 0.1 5 0.25 09 10
70 300 0.01 5 .
BFX65 TO-18 | 45 45 6 10* 40 100 10 5 0.25 09 10 65 3 1 62
100 1 5
100 0.1 5
40 0.01 5
TEST CONDITIONS:
(1) Ig = 200 wA, VGE = 5V, f = 1 kHz. (2) Ic = 100 mA, Vg = 20V, 1g1 = 152 = 5mA. (3) Ic = 200 uA, Vg = 2V, F = 1 kHz. (4) Ic = 100 mA, Ve = 10V, 17 = 152 = 10 mA. (5) Ic = 10 mA, Ve = 3V,
187 = 182 = 1 mA. (6) Ic = 100 wA, VGE = 5V, f = 1 kHz. {7) Ic = 1 mA, Vcg = 10V, f = 200 kHz. (8) Ig = 1 mA, Vg = BV, f =1 kHz. (9) I = 150 mA, Ve = 6V, 1gt = 152 = 15 mA. (10) Ic = 10 4A,
VgE =5V, f=WB.
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Pro Electron Series

PRO ELECTRON SERIES (continued)

Vces* Ices” HFE VBE(SAT) :
Type Case | VcBo vﬁ,E,o V(E\?,O cBo g VcB hte o lc g VCE ch{,s,”'& VBE(ON)* c f:,!’, (Mf:z, e 'c Iﬁg (':;, Test Process
No. Style ) Min Min (nA) V) 1 kHz* (mA) v) Max (v) (mA) Max | Min  Max AV pax | max | Conditions | No.
Min Max Min  Max Min  Max
BFX84 TO-39| 45 45 6 500 100 | 15 1A 10 0.15 1.2 10 12 | s0 50 360 9 14
20 500 10 0.35 13 150
30 150 10 1.0 15 500
20 10 10 1.6 20 1A
BFX85 T0-39| 45 45 6 50 80 15 1A 10 0.15 12 10 12 | 50 50 360 9 14
30 500 10 0.35 13 150
70 150 10 1.0 15 500
50 10 10 1.6 20 1A
BFX86 TO39 | 45 45 6 50 30 15 - 1A 10 0.15 1210 12 | 50 50 360 9 14
30 500 10 0.35 13 150 :
70 150 10 1.0 15 500
50 10 10 16 20 1A
BFX87 TO-5 45 50 6 50 40 25 500 10 04 13 150 | 12 | 100 50 150 9 63
40 150 10 09 30 i
40 10 10
40 1 10 .
BFX88 TO-6 45 40 6 50 30 25 500 10 04 13 150 | 12 | 100 50 150 9 63
40 150 10 09 30
40 10 10
40 1 10
BFY39 T70-18 | 45 25 5 50 30 35 400 10 10 1.0 1.0 10 150 10 23
BFY39-1| TO-18| 45 25 5 50 30 35 110 10 10 1.0 1.0 10 150 10 23
BFY39-2| TO-18| 45 25 5 50 30 100 200 10 10 1.0 1.0 10 150 10 23
BFY393| TO-18] 45 25 5 50 30 180 400 10 10 1.0 1.0 10 150 10 23
BFY50 TOo-18 | 80 35 6 500 80 20 10 10 0.1 12 10 12 | 60 50 360 9 14
30 150 10
20 500 10
15 1A 10
BFY51 TO-39 | 60 30 6 500 60 30 10 10 0.1 12 10 12 | 60 50 360 9 14
: 40 150 10
25 500 10
15 1A 10
BFY52 TO-39 | 40 20 6 500 60 30 10 10 0.1 12 10 12 | 60 50 360 9 14
: 60 150 10
30 500 10
15 1A 10
BFY56 TO-39 | 80 45 5 50 50 15 1 10 0.3 15 150 | 25 | 40 50 14
20 500 10 i
30 150 150 1 1.2 25 1A
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PRO ELECTRON SERIES (Continued)
Vces* Ices* HEE VBE(SAT)
Type Case | VcBo V(CVE)O V(EVB)O icBO @ Vcs hte Ic o VCE VC?\([S)AT) & VBE(ON)" @ Ic :;o:) (Mf;z) @ e ‘(:f:) (‘:;) Test Process
" No. Style V) Mi Mi (nA) v) 1 kHz* (mA) (V) Max (V) (mA) M Min  Max (mA) Max | Max Conditions No.
Min in n Max Min Max Min Max ax a
BFY72 | To-39| 50 28 5 | 40+ 20 | 15 01 10 0.25 1.2 150 | 8 | 50 50 19
20 1 10
30 10 10
40 150 150 10
15 500 10 0.7 1.6 500
BFY76 | TO18| 45 45 6 |20 30 | 30 200 001 5 0.35 1 6
80 05 5
140 1 5
BSX21 To8 |’ 80 500 50 | 20 4 3 0.9 a 60 4 07
BSX456 | TO-39| 80* a0 7 | 10~ 60 | 40 100 100 1 1.0 500 | 20 | 60 50 14
2.0 1A
BSX4510 | TO39| 80* 40 7 | 10° 60 | 63 160 100 1 1.0 500 | 20 | 60 50 14
2.0 1A
BSX4516 | TO-39| 80* 40 7 | 10* 60 | 100 250 100 1 10 500 | 20 | 60. 50 14
2.0 1A
BSX466 | T0-33| 100* | 60 7 | 10* 60 | 40 100 100 1 1.0 500 | 25 | 60 50 12
2.0 1A
BSX4610 | T0-39| 100* | 60 7 | 10* 60 | 63 160 100 1 1.0 500 | 25 | 60 50 12
2.0 1A
BSX46-16 | TO-39] 100* | 60 7 | 10° 60 | 100 250 100 1 1.0 500 | 25 | 60 50 12
2.0 1A
BSX48 | TO418| 50 25 5 | 120 50 | 17 100 1 15 15 500 | 6 | 250 30 19
BSX88 | TO18| 40 15 5 | 25 20 | 15 05 1 | 05 072 08 10 6 | 300 10 21
BSY3s | Toas| 20 12 5 | 100 20 | 30 60 10 035 025 07 08 10 5 | 200 10 | 45 16 21
- 15 45 100 1 0.6 1.5 100
BSY39 | Toas| 20 12 5 | 100 20 | 40 120 10 035 025 07 08 10 5 | 200 10 | 45 16 21
20 70 100 1 06 15 100
BSY51 To18| 60 35 5 | 100 30 | 40 120 150 10 1.0 13 150 130 50 19
BSYs2 | To18| 60 25 5 | 100 30 [ 100 300 150 10 1.0 1.3 150 130 50 19
BSYs3 | Toas| 75 30 7 |10 60 | 20 01 10 06 13 150 150 50 19
35 10 10
40 120 150 10
20 500 10 2.0 500
TEST CONDITIONS:
(1) Ig = 200 pA, VcE = 5V, f = 1 kHz. (2) Ic = 100 mA, Ve = 20V, Ig! = 1g2 = 5 mA. (3) I = 200 uA, Vg = 2V, f = 1 kHz. (4) Ic = 100 mA, Ve = 10V, Ig! = 152 = 10 mA. (5) Ic = 10 mA, Ve = 3V,
!31 = I32 =1mA. (6) Ic = 100 pA, VGE = BV, f = 1 kHz. (7) Ig = 1 mA, Vg = 10V, f = 200 kHz. (8) Ic = 1 mA, Vog = 5V, f =1 kHz. {9) Ic = 160 mA, Ve =6V, IgT = 182 =15mA. (10) Ic=10uA,
Vce="5V,f=WB. : :
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Pro Electron Series-

PRO ELECTRON SERIES (Continued)

Vces* Ices”® HFE i VBE(SAT) P e NE
Type case | Vego | VCEO | VEBO | yopn o veg hy Ic o Vee | VCESAT veeon® o o L% , T Test | Process
M syl | GB0| W (v | (€80 @ CE e, eCe o V) & VBEONY o € R | Ha) @ C sl | ()| o (T
. i i M Mi Max. Max | Max
Min | Min Min | Max Min  Max. Max Min  Max ax | Mino Wax
BSY54 To1s| 75 30 7 | 10 60 | 35 01 10| o6 13 150 9 | 150 50 19
75 10 10
100 300 150 10
49 500 10 | 20 50
BSY95A | TO18| 20 15 5 | 50 6| 30 1 035 035 067 087 10 6 | 200 10 21
50 200 10 035 ,
TEST CONDITIONS:

{1) Ig = 200 pA, VGg = 5V, f = 1 kHz. (2) I = 100 mA, Ve = 20V, Ig1 = 152 = 5mA. (3):I¢ = 200 #A, Vigg = 2V, f = 1 kHz: (4) Ic = 100 mA, Ve = 10V, 181 = 1g2 = 10 mA. (5) Ic = 10 mA, Ve = 3V,
181 = 152 = 1 mA. (6) Ic = 100 pA, VCE = 5V, f = 1 kHz. (7) I = 1 mA, Vg = 10V, f = 200 kHz. (8) Ic = 1 mA, Vg = 5V, f =1 kHz. (9) I¢ = 150 mA, Ve = 6V, 1g1 = 152 = 16 mA. (10) Ic = 10 uA,

Vce=5V,f=WB.




PRO ELECTRON SERIES (JFET)

Jon]

NF
BVgss | lass v v I Re(YES) ci c (dB) @ Rg = 1k
Type No. Scti'sI: (?/Ygr:g (nA:I)%)GV%D v) ’ @ Vpg (:3\) (V) G% Vgs (La) (mAl))s% Vps (mmhoe) @FS f (pF)E:’s\s/Ds \:3)3 (pF)C:)s\s/Ds \:3)5 en* f Pr;t;ess ';‘k:'
Min (eA)| Max (V) Min Max (V) Min Max (V) Min Max (V) [Min Max (MHz)| Typ (V) Typ (V) (Hz)* : :
Max Typ (MHz)

BF244A | TO-92| 30 1 5 20| 5 8 15 10 ] 4 22 15 200 | 2 6.5 15| 3 6.5 .001 4 20| —1 11 20| -1 1.5 100 50 74
BF244B | TO-92| 30 1 5 20| 5 8 15 10|16 38 15 200 | 6 15 15| 3 6.5 .001 4 20| -1 11 20| -1 15 100 50 74
BF244C |TO-92| 30 1 5 20| 5 8 15 10|32 75 15 200 | 12 25 1513 65 .001| 4 20| —1 1.1 20| —1 1.5 100 50 74
BF245A | TO-92| 30 1 5 201 5 8 15 10| 4 22 15 200 | 2 6.5 1513 6.5 .001 4 20| —1 11 20| -1 50 77
BF245B | TO-92| 30 1 5 20| 5 8 15 10116 38 15 200 | 6 15 15| 3 6.5 .001 4 20| —1 11 20| -1 50 77
BF245C [TO-92| 30 1 5 20| 5 8 15 10|32 75 15 200 | 12 25 15 3 6.5 .001 4 20| -1 11 20| -1 50 77
BF246A | TO-92] 25 1 5 15 6 145 15 10{15 40 15 200 | 30 80 15|18 .001 1 1510 35 151 0 51 74
BF246B |TO-92| 25 1 5 15| 6 145 15 10 (30 7.0 15 200 |60 140 15| 8 .001 1 15| 0 35 15| 0 51 74
BF246C |TO-92| 25 1 5 15| 6 145 15 10|65 12 15 200 | 110 250 15| 8 .001 1 1510 35 15( 0 51 74
BF247A |TO-92| 25 1 5 15| 6 145 15 1015 40 15 200 | 30 80 15 8 .001 11 15|10 35 15| 0 51 77
BF247B |TO-92| 25 1 5 15 6 145 15 10|30 70 15 200 |60 140 15| 8 .001 1 15|10 35 151 0 51 77
BF247C |TO-92| 25 1 5 15| 6 145 15 10| 55 12 15 200 110 250 151 8 .001 1 15|10 356 15| 0 51 77
BF256A |TO-92] 30 1 5 20 5 75 15 200 | 3 7 151 45 .001 7 20 —1 7.5 800 50 77
BF256B |TO-92| 30 1 5 20 5 75 15 200 | 6 13 15| 45 .001 7 20| -1 7.5 800 50 77
BF256C |TO-92| 30 1 5 20 5 75 15 200 1 18 15| 45 .001 7 20| —1 7.5 800 50 77
BC264A |TO-92| 30 1 10 20| 5 15 10| 2 12 15 1000( 2 45 151 25 .001 40 15} —1 1.2 15| -1 40* 10" 50 77
BC264B |TO-92| 30 1 10 20} 5 15 01| 4 14 15 1500( 35 65 15| 3.0 .001 40 15| -1 | 1.2 15] -1 40" 10" 50 77
BC264C |TO-92] 30 1 10 20| 5 15 10} 5 15 15 2500{ 50 80 15| 3.5 .001 40 15| —1 12 15| =1 40" 10" 50 77
BC264D |TO-92| 30 1 10 20| 5 15 10| 6 16 15 3500 7.0 120 15| 4.0 .001 40 15| -1 12 15| -1 40* 10" 50 77
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Consumer Series

CONSUMER SERIES

Vces* Ices” HFE VBE(SAT)
Type Case | Vcgo V(CVE)O V(EVB)O IcBo » VCB hte Ic g VcE VCE({;Q')AT)& VBE(ON)* o IC ?":) (Nr; ) Ic :°f; :\::;) Test Process
No. style | (V) i i Al € W) | 1kHzr © mA) & () ) (ma) | P71 W2 ma) | " Condition | No.
Min in in Max | Min  Max Max Min. Max . Max | Min  Max Max | Max

CS9011 TO-92 20 18 3 50 18 28 198 1 5 1.0 1 3.5 27
(92)

CS9012 TO-92 25 25 3 500 18 64 350 50 1 1.0 250 60
(92)

CS9013 TO-92 25 25 3 500 18 64 350 50 1 1.0 250 09
(92)

CSs9014 TO-92 20 18 3 50 18 60 600 1 5 0.5 1 04
(92) )

CS9015 TO-92 20 18 3 50 18 60 600 1 5 0.5 1 n
(92)

CS9016 TO-92 20 20 3 50 18 28 146 1 5 3 1 10 1.6 44
(92)

CS9018 T0-92 20 12 2 50 15 28 146 1 5 0.6 10 43
(92)

ED1402 TO-92 35 30 4 10 10 110 810 2 5 10 1 07
(92) '

ED1502 TO-92 25 20 4 10 10 36 210 1 10 250 46
(92)

ED1602 TO-92 35 30 4 10 10 70 475 2 5 10 1 62
(92) . .

ED1702 T0-92 30* 25 5 100* 20 40 0.5A 1 0.4 500 37
(92) 106 300 100 1

ED1802 TO-92 30* 25 5 100* 20 40 0.5A 1 04 500 77
(92) 106 300 100 1




CONSUMER SERIES (Continued)

Hgg BINS
A B c D E F G H I K L M N
€S9011 28-45 39-60 5480 72-108 97-146 132-198
€S9012 64-91 78-112 96—135 118—166 144-202 180—350
¢s9013 64-91 78-112 96-135 118-166 144-202 180—350
CS9014 60—150 100—300 200600
CS9015 60—150 100—300 200—600
CS9016 ’ 28-45 39-60 5480 72-108 97146
CS9018 ] 28-45 39-60 54—80 72-108
ED1402 110166 150225 202-318 290-450 410-810
ED1502 36-55 4875 66—100 84—127 105-210
ED1602 70—105 90—140 125-190 170—260 223475
ED1702 106—150 132188 170233 213-300
ED1802 106150 132-188 170-233 213-300

€9

Note: Orders must contain at least two adjacent bins.
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National

Semiconductor

NA/NB TRANSISTOR SERIES SELECTION GUIDE

GENERAL DESCRIPTION

The NA series of transistors are complementary power series which provide minimum collector saturation voltages at low drive
conditions and feature matched HFE, guaranteed Vgg (on), Vgg (sat), Vg (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 Vg (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

® (0.1 to 25 Watts fully complementary

audio power amplifiers
Converters/Inverters

Power control circuits
Switching/linear regulators
High current switching circuits
Servo amplifiers

NA/NB Transistor Series Selection Guide

NB — APPLICATIONS

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

Oscillators

Control/Switching circuits
Display/line drivers

Servo amplifiers

NA SERIES — — COMPLEMENTARY POWER TRANSISTORS

device types and ratings

PART # AVAILABLE VcE (max) Ic (max)
NPN PNP PACKAGES VOLTS - AMPS HFE DESCRIPTION
NAO1 NAO2 TO-92 20 0.8 Matched 0.8A pl Y power transistors
NA11 NA12 TO-92 20 1.0 Matched 1.0A complementary power transistors
NA21 NA22 TO-92, TO-92 PLUS 20 1.5 Matched 1.5A complementary power transistors
NA31 NA32 TO-92 PLUS, TO-202 30 2.0 Matched 2.0A complementary power transistors
NA41 NA42 TO-126, TO-220 30 2.5 Guaranteed min 2.5A complementary power transistors
NAS1 NAS52 TO-126, TO-220 45 3.5 Guaranteed min 3.5A complementary power transistors
NA61 NA62 TO-126, TO-220 45 4.5 Guaranteed min 4.5A complementary power transistors
NA71 NA72 TO-126, TO-220 60 3.5 Guaranteed min 3.5A complementary power transistors

device types and ratings

NB SERIES — — GENERAL PURPOSE COMPLEMENTARY TRANSISTORS

PART AVAILABLE VcEe (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 | TO92 35 0.03 0.3 10/0.5 30mA low noise transistors
NBO14 NBO024 | TO-92 50 0.03 0.3 10/0.5 30mA low noise transistors
NB111 NB121 | TO-92 35 0.1 0.3 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 g | purpose transistors
NB211 NB221 | TO-92, TO92PLUS 35 0.5 0.4 100/2 500mA medium current drivers
NB212 NB222 | TO-92, TO92PLUS 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, TO-202 35 1.5 0.5 300/10 1.5A complementary power drivers
NB312 NB322 | TO-92, TO-92 PLUS, TO-202 50 15 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 complementary power drivers




COMPLEMENTARY AUDIO AMPLIFIER CROSS REFERENCE CHARTS

AUDIO OUTPUT POWER — — Battery operated “OTL’"’ amplifiers

(1) OUTPUT POWER @ 10% THD RECOMMENDED RECOMMENDED
OPERATING CONDITIONS minimum typical OUTPUT DEVICES DRIVER DEVICES
6 Volts/8£2 single-bootstrapping 380 mW NAO1 / NAO2 NB111 /NB121
6 Volts/82 single-bootstrapping 380 mwW 480 mW NA11/NA12 NB111/NB121
6 Volts/4S2 single-bootstrapping 680 mW 850 mW NA21 / NA22 NB111 /NB121
6 Volts /42 double-bootstrapping 920 mW 1.0W NA21/NA22 NB111 /NB121
9 Volts/8£2 single-bootstrapping 800 mW 1.0wW NA21 /NA22 NB111 /NB121
9 Volts/4 ) single-bootstrapping 14W 1.8W NA21 / NA22 NB111 /NB121
9 VoltsMQdouble-boots-trapping 19w 2.2wW NA21 / NA22 NB111 /NB121
14 Volts /82 single-bootstrapping 20W 2.3W NA21 /NA22 NB111 /NB121
14 Volts/4£2 single-bootstrapping 3.8W 4.2W NA31/NA32 NB211 /NB221
AUDIO 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 193 15 NA31 /NA32 NB211 /NB221
4 Watts 193 17 NA31/NA32 NB211 /NB221
6 Watts 82 20 NA41 / NA42 NB211 /NB221
8 Watts 19 23 NA51 / NA52 NB212 / NB222
12 Watts 8 27 NA51/NA52 NB312 /NB322

15 Watts 82 32 NA71/NA72 NB312 /NB322 ]
18 Watts 8 35 NA71/NA72 NB313 /NB323
24 Watts 194 40 NA71/NA72 NB313 /NB323
3 Watts 45 1 NA31/NA32 NB211 /NB221
4 Watts 40 13 NA31/NA32 NB211 /NB221
6 Watts 48 16 NA41/NA42 NB211 /NB221
8 Watts 40 18 NAS51 / NA52 NB211 / NB221
12 Watts .19 20 NA51/ NA52 NB311 /NB321
15 Watts 4Q 23 NA61 / NAG2 NB312/NB322
18 Watts 40 26 NA61/ NAG2 NB312 /NB322
24 Watts 4Q 30 NA61 / NA62 NB312 /NB322

NOTES: (1) Minimum Output Power levels shown are obtained by considering transistor parameter variations only, and do not include
external component value tolerances.
(2) Voltage drops across emitter ballast resistors of the output devices are not included as part of the minimum required supply
voltages; voltages specified are dc and under full load condition.
(3) Orders must allow for shipment of at least two adjacent HFE BIN ranges.

PACKAGE OUTLINES
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'NAO1(NPN), NAO2(PNP)

National
Semiconductor

NAO1(NPN)
NAO2(PNP)

features

s 20 Volt/800 mA Amp rating
® Low VcE (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
““Epoxy B" packaging concept for excellent reliability

800mA complementary power transistors

[I] package and lead coding

applications PACKAGE CODE LEAD
v TO-92 1123
1 m 0.2 to 1 Watt audio power amplifiers
s Medium power switching circuits E E B c
m Converter/Inverter circuits F E ¢ 8
H Cc B E
s Circuits for toys
maximum ratings
PARAMETER SYMBOL RATING UNIT
Collector-Emitter Voltage Vceo 20 Vpc
Collector-Base Voltage Vee 25 Voe
Emitter-Base Voltage Veg 5.0 Vbe
Collector Current (continuous) 4 Ic (max) 800 mA
Power Dissipation (T4 = 25°C) Po
T0O-92 0.6 w
Power Dissipation (T¢ = 256°C) Pp
TO92 1.0 N W
Thermal Resistance
T0-92 0ya 208 °‘cCW
, 8yc 125 ‘cw
Temperature, Junction and Storage Tj, Tstg —55 to + 160 °c
@ ordering information
1" for NPN
POLARITY 97" tor PNP
PACKAGE/LEAD CODE
; refer to

NAOXXX

HFE GROUPING

refer to (5]
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@ electrical characteristics Tc=25°C
SYMBOL PARAMETER CONDITIONS MIN- TYP MAX UNIT
RVceo Collector-Emitter lc=1mA 20 \
Sustaining Voltage
BVceo Collector-Base lc = 100uA 25 \
Breakdown Voltage
BVEeBo Emitter-Base lg = 10uA 5 \Y
Breakdown Voltage
Iceo Collector-Emitter Vce = 15V 100 uA
Leakage Current
Icso Collector-Base Vcg = 20V 1 MA
- Leakage Current
Vge (on) Base-Emitter Voltage Ic=10mA, Vgg =3V 630 680 730 mV
Vge (sat) Base-Emitter Ic =500 mA, Ig = 50 mA 0.95 1.5 Y
Saturation Voltage
Vce (sat) Collector-Emitter lc =500 mA, Ig =50 mA 0.2 0.5 \Y
: 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, V¢cg =3V 68 85 110 1:1.6
H DC Current Gain Ic =100 mA, Vg = 3V 100 127 160 1:1.6
| DC Current Gain Ic =100 mA, Vgg = 3V 140 180 240 1:1.6
J DC Current Gain Ic =100 mA, Vg = 3V 200 260 350 1:1.6
X DC Current Gain Ic =100 mA, Vgg =3V 30 58 110 1:35
Y DC Current Gain lc =100 mA, Vcg = 3V 100 1980 350 1:3.5
@ physical dimensions max power dissipation
TO-92
=
1
U I
aes o) b = 1.2
REL] A D E l I
T S 1.0
= T=CASE TEMPERATURE
8138~ z < I S I
o148 S o8
594 = 1T T
‘e = 06 T =AMBIENT TEMPERATURE
1 o .
a
l .018 typ E 04 \
o O.
o'so.n—. | g \\
{7 [ '}35 E 0.2 \
{ ] 138 =
LK 3 9
oss | |l :838 f_( 25 50 75 100 125 150 175 200
g TEMPERATURE (T) — - °C
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NAO1(NPN), NAO2(PNP)

typical performance characteristics

NORMALIZED HFE RATIO

CE)--V

COLLECTOR CURRENT (ig) — — A

COLLECTOR TO EMITTER VOLTAGE (V

SOA

dc safe operating area (A)
Tg=25°C
2 20
1 800 mA
0.5
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2
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@ typical applications

Q1 NB111EH/ 03 NAOIEG/

Q2 NROO1E 04 NAO1EG/
Figure A. 380mW 6V/82 OTL Amplifier

ARA- &- VCC e
_J_ WY J —0
= 12092 : 82
I = TRANSFORMER

o o %

Q1 NB111EH/J Q2 NAOIEG/ Q3 NADIEGH

Figure C. 1.2W Audio Amplifier

Q3 NBO21EY
Q4 NADIEX

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

Q1 NBO21EY
02 NBO21EY

1

vee = 12v
e}

10 RL
2552

03 NAQ1EGH
04 NAOIEGN

Q1 NB111EH/
02 NROOIE

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

TOROID
TRANSFORMER

vee )
g ! 1| 0C OUTPUT
-& % —o0
< §n B
a Il
LLaz
T E_ %_

Q1 NAD1EX Q2 NB111EY

Figure D. Typical Converter Circuit

* TOKO #CAN- 40KHz
1A478-YEZ TRANSDUCER

[N
] 3607 .,&m t
= 25vpp [L
2000p == " el =F

wor Q) gaut |
10K !E 0.005 470K @———O0Vee =12V
r——‘ Q1
=L o000 —L‘E'W“'
T 100
T -
Q1 NAD1EX

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

National
Semiconductor

NA11 (NPN)

1 Amp complementary power transistors
NA12 (PNP) p comp yp

" features m package and lead coding

= 20 Volt/1 Amp rating
B Low Vcg (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
® “Epoxy B’ packaging concep{ for excellent reliability

TO-92

applications PACKAGE CODE LEAD
N TO-92 1 2 3
® 0.2 to 1 Watt audio power amplifiers
m Medium power switching circuits g E E B c
R F E c B
& Converter/Inverter circuits H ¢ B £
8 Circuits for toys
@ maximum ratings
PARAMETER SYMBOL RATING UNIT
Collector-Emitter Voltage Vceo 20 Vpc
Collector-Base Voltage Vee : 25 Vbc
Emitter-Base Voltage ) . VeB . 5.0 Vpe
Collector Current (continuous) I (max) 1.0 ’ A
Power Dissipation (T = 25°C) Pp
TO-92 0.6 w
Power Dissipation (T¢ = 256°C) Pp .
T0-92 ) 1.0 w
Thermal Resistance ‘ .
T0-92 03a 208 °cw
8ic 125 ‘cw
Temperature, Junction and Storage Tj, Tstg —55to0 + 150 °c
@ ordering information
' o poLARITY 1 for NPN
2" for PNP
; PACKAGE/LEAD CODE
NA1XXX refertom

HFE GROUPING

refer to @
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@ electrical characteristics T¢=25C

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
BVceo Collector-Emitter Ic=1mA 20 Vv
Sustaining Voltage
BVceo Collector-Base Ic = 100uA 25 Y
Breakdown Voltage :
BVEgo Emitter-Base lg = 10uA 5 \%
Breakdown Voltage
Iceo Collector-Emitter Vce = 15V 100 HA
Leakage Current
Icso Collector-Base Vcp = 20V 1 HA
Leakage Current
Vge (on) Base-Emitter Voltage Ic=10mA, Vgg =3V 630 680 730 mV
Vg (sat) Base-Emitter Ic=400mA, Ig = 10 mA 09 1.0 V.
Saturation Voltage
Ve (sat) Collector-Emitter Ic =400 mA, Ig = 10 mA 0.3 0.5 \Y
Saturation Voltage
Cob Collector OQutput Capacitance Vcg = 10V, f=1MHz
NPN types 4.5 pF
PNP types 7.0 pF
ft Current Gain Bandwidth Ic =100 mA, Vcg = 3V 50 200 MHz
Product.
E] HFE groupings
GROUPING PARAMETER CONDITIONS MIN TYP MAX RATIO
G DC Current Gain Ic =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
| DC Current Gain Ic =100 mA, Vcg =3V 140 180 240 1:1.6
J DC Current Gain Ilc =100mA, Vgg =3V 200 260 350 1:1.6
X DC Current Gain Ic =100 mA, Vcg = 3V 30 58 110 1:3.5
Y DC Current Gain Ic =100 mA, Vcg = 3V 100 190 350 1:35
@ physical dimensions max power dissipation
T0-92 =
4 I
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S 10
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: =
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1 = T=AMBIENT TEMPERATURE
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.018 typ a
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_— < 04 U
a3 * g N
AREEH S 02
(W A < N
LI g
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838 —| |- ‘oas >E< 0 25 50 75 100 125 150 175 200
< TEMPERATURE (T) — - °C
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NA11(NPN), NA12(PNP)

NORMALIZED HFE RATIO

typical performance characteristics

< de .
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o)k Z
kel 0
- ~
Q1 NB111EH/ Q3 NA11EG/ Q1 NB111EHA Q3 NAT1EG/H
Q2 NROO1E a4 NA12EG/ Q2 NROO1E 04 NA12EG/
Figure A. 380mW 6V/8S2 OTL Amplifier Figure B. 650mW 12V/252 OTL Amplifier
TOROID
o - Veg=9v TRANSFORMER
L h = 12002 :?m C OUTPUT
I = TRANSFORMER .
= [o}]
INPUT I
O—l - Q1
GND
o
Q1 NB111EH/J Q2 NAT1EG/J Q3 NA11EG/S Q1 NATIEX Q2 NB111EY
Figure C. 1.2W Audio Amplifier Figure D. Typical Converter Circuit
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Figure E. Touch-on/Touch-off Electronic Switch Figure F. 40KHz Ultrasonic Transmitter




NA21(NPN), NA22(PNP)

National
Semiconductor

NA21(NPN)
NA22(PNP)

features
s 20 Volt/1.5 Amp rating

1.5 Amp complementary power transistors

[I' package and lead coding

s 1.2 Watts practical power dissipation (TO-92 PLUS TM)

s Low Vg (sat) and Vgg (sat) characteristics at
Ic =700 mA, Ig = 14 mA

s Guaranteed Vgg (on) characteristics at small

. current for stable biasing

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

TO-92 PLUS T™

applications PACKAGE CODE LEAD
= 0.5 — 2 Watt audio power amplifiers TO-82 :&9: 1 2 3
8 Medium power switching circuits
s Converter/| nverter circuits E X E B8 c
] F Y E c B
s Toy circuits z B c E
. H Cc B E
@ maximum ratings
PARAMETER SYMBOL RATING uNIT
Collector-Emitter Voltage Vce 20 Vpc
Collector-Base Voltage Vce - 25 Voc
Emitter-Base Voltage Ves 5.0 Vbce
Collector Current (continuous) Ic (max) 1.5 A
Power Dissipation (Ta = 25°C) Pp
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 .
T0-92 84a/0c 208/125 °‘cw
TO-92 PLUS 04a/04c 167/50 °c/w
Temperature, Junction and Storage Tj, Tstg —55t0 + 150 °c
@ ordering information
1" for NPN
POLARITY .o g0 PNP
I PACKAGE/LEAD CODE
NAZXXX refertom

HFE GROUPING

refer to @
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@ electrical characteristics T1.=25°C

SYMBOL PARAMETER CONDITIONS - MIN TYP MAX UNIT
BVcEo Collector-Emitter - Ic=1mA 20 \Y%
Sustaining Voltage
BVcgo Collector-Base Ic = 100uA 25 \
Breakdown Voltage
BVEgoO Emitter-Base lg =10 uA 5 VvV
Breakdown Voltage
Iceo Collector-Emitter Vce = 15V 100 uA
Leakage Current
Icso Collector-Base Vg = 20V 1 nA
Leakage Current
Vgg (on) Base-Emitter Voltage Ic =10 mA, Vcg =3V 600 670 730 mV
VBE (sat) Base-Emitter Ic =700 mA, Ig = 14 mA 0.9 1.0 \"
Saturation Voltage
Vce. (sat) Collector-Emitter Ic =700 mA, Ig = 14 mA
Saturation Voltage
NPN types 0.35 0.5 v
PNP types 0.65 1 \%
Cob Collector Output Capacitance Vcg =10V, f=1MHz
NPN types 0.45 pF
PNP types 0.7 pF
ft Current Gain Bandwidth Ic =100 mA, Vg = 3V 50 200 MHz
Product
l_?_) HFE groupings
GROUPING PARAMETER CONDITIONS MIN TYP MAX RATIO
G DC Current Gain Ic =100 mA, Vcg =3V 68 85 110 1:1.6
H DC Current Gain Ic =100 mA, Vgg =3V 100 127 160 1:1.6
| DC Curréent Gain Ic =100 mA, Vcg =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, Vcg =3V 30 58 110 1:35 -
Y DC Current Gain Ic =100 mA, Vgg =3V 100 190 350 1:35

@ physical dimensions

TO-92PLUS

TO-92
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090R }
e §.1as
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heatsink information
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solder
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04

4

0.126

0.030
STEEL SHEET

® T0-92 PLUS package with heat-
sink shown on right permits 1.6
Watts power dissipation and
combined Thermal Resistance

63a = 78°C/W. If used without

heatsink and PCB land area at
collector lead > 1 sg. inch,
PD =1.2W.
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NA21(NPN), NA22(PNP)

typical performance characteristics

NORMALIZED HFE RATIO COLLECTOR CURRENT (ig) —— A
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@ typical applications

Q1 NBO1T1EY Q3 NROO1E Q5 NA22EG/S
Q2 NB111EH/J Q4 NA21EG/

Figure A. 700mW 6V/4Q2 OTL Amplifier
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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 (TO-202)
Low VcE(sat) and VBE (sat) characteristics at

lc =1.2A, Ig =30 mA

Matched HFE groupings for complementary appli

® “Epoxy B’ packaging concept for excellent reliability

2 Amp complementary power transistors

(1) packages and lead coding

STM‘)
TO-92 PLUS TM

cations

TO-202

L

>
Vad

3 24
applications
® 4-Watt audio power amplifiers
= Medium power switching circuits PACKAGE CODE LEAD,
® Converter/Inverter circuits TO92PLLS | TO202 1123
m TV receivers 5 E E g ‘ g
. . z Y] B|C|E
(2) maximum ratings
PARAMETER SYMBOL RATING UNIT
Collector-Emitter Voltage Vceo 30 Vpbc
Collector-Base Voltage Vce 35 Vpe
Emitter-Base Voltage Ves 5.0 Vpc
Collector Current (continuous) Ic (max) 2.0 A
Power Dissipation (T = 25°C) Pp
TO-92 PLUS 0.75 w
TO-202 1.75 w
Power Dissipation (T¢ = 25°C) Po '
TO-92 PLUS 2.5 w
TO-202 10 w
Thermal Resistance
TO-92 PLUS 6sa/0;c 167/ 50 o°cw
TO-202 8yal8sc .72/125 °cw
Temperature, Junction and Storage Tj Tstg —55to + 150 °c
(8) ordering information
1" for NPN
POLARITY s g0, PNP

¥
NA3XXX

PACKAGE/LEAD CODE

refer to E]

HFE GROUPING

refer to @
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(4) electrical characteristics Tc=25°C
SYMBOL PARAMETER CONDITIONS MIN TYP . MAX UNIT
BVceo Collector-Emitter lc=1mA 30 \
Sustaining Voltage
BVceo Collector-Base Ic =100 gA " 35 \'
Breakdown Voltage
BVego Emitter-Base lg =10 uA 5 \
Breakdown Voltage
lceo Collector-Emitter Vce = 25V 100 HA
Leakage Current
IceBo Collector-Base Ve = 30V 1 uA
Leakage Current .
VBE(on) Base-Emitter Voltage Ic=15mA, Vgg =5V 600 650 700 mV
VBE(sat) Base-Emitter lc=1.2A,1g =30 mA 0.95 1.2 Y
Saturation Voltage
VcE(sat) Collector-Emitter Ic =1.2A, I1g =30mA 0.5 1 \
Saturation Voltage '
VBE(sat) Base-Emitter Ic=12A,lg= 120mA 1.0 1.4 \Y
Saturation Voltage
VCE(sat) Collector-Emitter Ic =1.2A, 1 = 120 mA 0.25 0.5 \Y
Saturation Voltage
Cob Collector Output Capcitance Vcg =10V, f=1MHz
NPN types 10 pF
PNP types 17 pF
f, Current Gain Bandwidth Ic =300 mA, Vcg =5V 20 MHz
Product
(5) HFE groupings
GROUPING PARAMETER CONDITIONS MIN TYP MAX RATIO
G DC Current Gain Ic =300 mA, Vgg =5V 68 85 110 1:1.6
H DC Current Gain Ic =300 mA, Vgg =5V 100 127 160 1:1.6
| DC Current Gain Ic =300 mA, Vgg =5V 140 180 240 1:1.6
J DC Current Gain lc =300 mA, Vgg =5V 200 260 350 1:1.6
X DC Current Gain lc =300 mA, Vcg =5V 30 58 110 1:35
Y DC Current Gain lc =300 mA, Vgg =5V 100 190 350 1:3.5
(6) physical dimensions heatsink information
TO-202
) ® T0-92 PLUS package [~
To92PLUS i on "ﬁg_“ e “E with heatsink shown on 'T‘l &
e e, e right permits 1.6 Watts 03 "
S:ﬂl_‘( power dissipation and 4 b hore
| 298 |- n f i combined Thermal Re-
L l_ : sistance 6,4 = 78°C/W. T
L\ | L | ] l | If used without heat- 04
LI i forT sink and PCB land area 0.030 4
_,—l:;:;g: o D il S ] at collector lead > 1 sq. STEEL SHEET
we |, = inch, Pp = 1.2W, 0.125
b | —
—t ~
55—l e 7 513 W ‘ ‘ a5
894 Place tab
= S — into gap 0.25
l ore e tr-l;";:‘ ~|:1‘l-1 wive Al . | DiA
i o i g ® TO-202 package with 3 —
R _"_i__ ot 1 heatsink shown on right _— (1*55
REL] ol permits 3 Watts Pp and
L JT '8.3. (\IT b oJA = 42°C/W. 0.040 0‘, | i
288 L . ALUMINIUM )
2 * @ ) SHEET ™~

4
>
w
-t
_—~
4
9
<
>
<
>
W
N
—
B
P4
0
A




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)
NA42 (PNP)

features

® 30 Volt/2.5 Amp rating

® Available in TO-126 and TO-220 packages

® |ow V¢ (sat) and Vgg (sat) characteristics at
Ic=16A,lg =40 mA

® Matched HFE groupings for complementary
applications

8 “Epoxy B’ packaging concept for excellent reliability

2.5 Amp complementary power transistors

[I_] packages and lead coding

TO-126 TO-220

applications
® 4 to 7 Watt, 4 or 8 Ohm audio power amplifiers
. S PACKAGE CODE
® High current switching circuits
® Converter/Inverter circuits TO 126 T0 220
8 TV receivers U w
@ maximum ratings
PARAMETER SYMBOL RATING UNIT
Collector-Emitter Voltage ' Vce 30 Vbe
Collector-Base Voltage Vce 35 Vpc
Emitter-Base Voltage . VEg 4 Vbc
Collector Current (continuous) Ic (max) 25 A
Power Dissipation (T4 = 25°C) ‘ Po
TO-126 1.7 w
TO-220 1.8 w
Power Dissipation (T¢ = 25°C) Pp
TO-126 25 w
TO-220 25 w
Thermal Resistance
TO-126 63a/03c 73.5/5 ‘cw
TO-220 ‘ 83a/03c 69.4/5 °c/wW
Temperature, Junction and Storage Tj, Tstg —55to + 150 °c

@ ordering information

1" for NPN.

POLARITY “2" for PNP

[

NA4XX)T(

PACKAGE/LEAD CODE

refer to m

HFE GROUPING

refer to @
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>
@ electrical characteristics Tc=25°C »
b
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT E
BVcER Collector-Emitter Ilc=10mA, R=1K 30 \ 2
Sustaining Voltage ~
BVceo Collector-Base lc = 100uA 35 \
Breakdown Voltage E
BVEBoO Emitter-Base Ig = 100pA 4 \Y S
Breakdown Voltage N
Icer Collector-Emitter Vce =20V, R = 1K 500 A Cs)
Leakage Current z
Iceo Collector-Base Vcg = 25V 200 uA 0
Leakage Current ~
Vgg (on) Base-Emitter Voltage Ilc =10 mA, Vg = 10V 510 590 670 mV
Vg (sat) Base-Emitter lc=16A, g =40 mA 1.2 \
Saturation Voltage
Vge (sat) Base-Emitter Ic = 1.6A, Ig = 160 mA 1.4 Vv
Saturation Voltage
Ve (sat) Collector-Emitter lc = 1.6A, Ig =40 mA 1.2 \
Saturation Voltage
Vce (sat) Collector-Emitter Ic = 1.6A, Ig = 160 mA 0.6 \
Saturation Voltage
Cob Collector Output Capacitance Vg =10V, f=1MHz
NPN types 35 pF
PNP types 65 pF
[5] HFE groupings
GROUPING PARAMETER CONDITIONS MIN TYP MAX RATIO
G DC Current Gain Ic =300 mA, Vcg = 10V 68 85 110 1:1.6
H DC Current Gain Ic =300 mA, Vcg = 10V 100 127 160 1:1.6.
1 DC Current Gain Ic =300 mA, Vcg = 10V 140 180 240 1:1.6 i
X DC Current Gain Ic =300 mA, Vcge = 10V 30 58 110 1:3.5
Y DC Current Gain Ic = 300 mA, Vg = 10V 100 190 350 1:35

@ physical dimensions heatsink information

The TO-126 and TO-220 packages used
with heatsink shown below permits about

TO-126 TO-220 - g.?owijvts Power Dissipation and 6¢ca =
4°C/W.
0.120
0145 =Tk Frve I
H ] A L o o 0.05 inch aluminium sheet
T wi 120 o 00— 0139 | 0188 e— 0
Q15 . eas—|+|- ' e = 0088
e Ny
; 0,025 RAD 0230 .
T IR T ki " <
T — N\, ‘
ooss 0858 PLAC : Mount transistor
>, under heatsink
s 3 r— - 1.25 and apply th.er-
L |<0020 0018, ozs mally conductive
e S g | compound et
id bag o p
T}' 1] ween contact
b surfaces.
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NA41(NPN), NA42(PNP)

typical performance characteristics

SOA % Cob
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=
@ typical applications 2
B
—_
Vce = 24V z
— ! 1 >
-J_mpF :E 180 ?L 1uF Z
a7x T~ 35V >~
120K E: - a2 55 150 = z
_ AMA
r 220pF vy Q4 >
Z?g‘QF 56K a3 '8 o5 3 '90%F H
INPUT | m *! e Q1 NBO21EY H
ll
0.1 05 02 NB211YY O
}T T D2 & Z
) 2.2
Lior Zss a00p . . 03 NRODIE S
) 82 04 NA4IU ~
Za70 0.1 05 NA42U
— | T
- Figure A. 6 Watt, 8 Ohm OTL Amplifier
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= Figure B. 6 Watt, 4 Ohm OTL Amplifier
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Figure C. Linear Regulator Circuit
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Figure D. Switching Regulator Circuit
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NAS51(NPN), NA52(PNP)

National

Semiconductor

NA51 (NPN)
NA52(PNP)

features
= 45 Volt/3.5 Amp rating

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

Ic =2A,1g =80 mA
® Guaranteed Vg (sat) and Vgg (sat) at

Ic = 3A, Ig = 160 mA for improved short-
circuit protection design in audio amplifier

3.5Amp complementary‘power transistors

[1] packages and lead coding

® “Epoxy B” packaging concept for excellent reliability

applications

m 6 to 14 Watt, 4 or 8 Ohm audio power amplifier

= High current switching circuits

TO-126 T0-220

m  Converter/Inverter circuits PACKAGE CODE
® TV receivers TO 126 TO 220
E] maximum ratings u w
PARAMETER SYMBOL RATING UNIT
Collector-Emitter Voltage Vce 45 Vpc
Collector-Base Voltage Vce 50 Vpc
Emitter-Base Voltage Ves 4 Vbc
Collector Current (continuous) Ic (max) 3.5 A
Power Dissipation (T = 25°C) Pp
TO-126 1.8 w
TO-220 20 w
Power Dissipation (T¢ =25°C) Pp
TO-126 30 w
T0-220 30 w
Thermal Resistance
T0-126 034/84c 69.4/4.17 °cCW
T0-220 83a/85c 62.5/4.17 °cw
Temperature, Junction and Storage Tj, Tstg —55 to + 150 °c
IEI ordering information
OLARITY 1" for NPN
l POLARITY g tor prp
i PACKAGE/LEAD CODE -
refer to E]
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@ electrical characteristics T1c=25°c

SYMBOL - PARAMETER CONDITIONS MIN TYP MAX UNIT

BVceR Collector-Emitter Ic=10mA,R = 1K 45 \
Sustaining Voltage

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

BVego Emitter-Base fge = 100uA 4 - \%
Breakdown Voltage

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

Iceo Collector-Base Vcg =40V 0.5 mA
Leakage Current .

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

Vge (sat) Base-Emitter lc=2A, Ig = 80 mA 1.3 \
Saturation Voltage

Vge (sat) Base-Emitter Ic = 3A, Ig = 160 mA 1.6 v
Saturation Voltage

Ve (sat) Collector-Emitter Ic=2A, 1g = B0 mA 15 v
Saturation Voltage

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

HFE} DC Current Gain Ic =500 mA, Vcg = 10V 30 100 ratio

Cob Collector Output Capacitance Veg =10V, f=1MHz »

NPN types 35 pF
PNP types 65 pF

@ physical dimensions

20 ool
0oar,, o002 ggeg 00257
0097 0105
B

w | T
TO-126

] T_,_G; L-0.025 Ra

0385 0118
ML o-r{ Ll
0

@ 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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NAS51(NPN), NA52(PNP)

NORMALIZED HFE RATIO COLLECTOR CURRENT (Ig) — —A «

COLLECTOR TO EMITTER VOLTAGE (Vgg) — -V

typical performance characteristics
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4
typical applications a
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NAG61(NPN), NA62(PNP)

National

Semiconductor

NA61(NPN)

NA62(PNP)

.features

45 Volt/4.5 Amp rating

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

Ic =3A, Ig = 160 mA
Guarantéed Vg (sat) and Vg (sat) at

Ic = 4.6A, 1g = 300 mA for improved short-
circuit protection design in audio amplifiers

4.5 Amp complementary power transistors

(1] packages and lead coding

“Epoxy B" packaging concept for excellent reliability

applications

,

E

TO-220

® 10 to 25 Watt, 4 Ohm audio power amplifiers
8 High current switching circuits PACKAGE CODE
| Converter/Inverter circuits :
® TV receivers 10126 T0 220
. . U w
@ maximum ratings
PARAMETER SYMBOL RATING UNIT
Collector-Emitter Voltage Vce 45 Vpc
Collector-Base Voltage Ve 50 Voc
Emitter-Base Voltage Veg 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¢ = 256°C) Pp
TO-126 40 w
TO-220 - 40 w
Thermal Resistance
© TO-126 05a/85c 69.4/3.125 ‘cw
T0-220 04a/0 3¢ 62.5/3.125 °cw
Temperature, Junction and Storage Tj, Tstg —55 to + 150 °c
ordering information
POLARITY | [ofNPN
l “2"" for PNP
T—' PACKAGE/LEAD CODE
' refer to [1]
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E4_-—_] electrical characteristics Tc=25°C

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
BVcer Collector-Emitter lc=10mA,R=1K 45 Vv
Sustaining Voltage
BVceo Collector-Base Ic = 100uA 50 \
Breakdown Voltage
BVeBo Emitter-Base lg = 100uA 4 v
Breakdown Voltage
ICeR Collector-Emitter Vceg =35V, R=1K 2 mA
Leakage Current
Icso Collector-Base Vcg = 40V 1 mA
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 Ic =4.5A, |g =300 mA 2 \
Saturation Voltage
Vce (sat) Collector-Emitter Ic =3A, lg =160 mA 2 \%
) Saturation Voltage
Vce (sat) Collector-Emitter Ic =4.5A, Ig =300 mA 5 \
Saturation Voltage
HFEq DC Current Gain Ic =500 mA, Vcg = 10V 30 100 ratio
Cob Collector Output Capacitance Veg =10V, f=1MHz
NPN types 40 pF
PNP types 70 pF

[EJ physical dimenéions

E,LOm 001\,
0026 g ggg 0,025
: !
0105

@ heatsink information

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

/I”I
| —
\l

1125 L
|

0.05 inch aluminium sheet

Mount transistor under heatsink and
apply thermally conductive compound

between contact surfaces.
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NA61(NPN), NA62(PNP)

typical performance characteristics
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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 Vg (sat) and Vgg (sat) at
Ic = 3A, Ig .= 200mA for improved short
circuited protection design in audio amplifiers
m “Epoxy B’ packaging concept for excellent reliability

applications

3.5 Amp complementary power transistors

[1] packages and lead coding:

TO-126 TO-220

® 10—25 Watt 8 Ohm audio power amplifiers N
8 High current switching circuits
8 Converter/Inverter circuits PACKAGE CODE
® TV receivers TO 126 T0 220
. . U w
@ maximum ratings
PARAMETER SYMBOL RATING UNIT
Collector-Emitter Voltage Vee 60 Voe
Collector-Base Voltage Ves 65 Vbe
Emitter-Base Voltage Ves 4 Vpe
Collector Current (continuous) Ic (max) 3.5 A
Power Dissipation (T4 = 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 0.3a/4c 69.4/3.125 ‘cw
T0-220 01a/0 5 62.5/3.125 ‘cw
Temperature, Junction and Storage Tj, Tstg —55 to + 150 °c
@ ordering information
“1"* for NPN

V
NA7XX

POLARITY w27 for PNP

PACKAGE/LEAD CODE

refer to m
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@ electrical characteristics 71¢=25°c

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT

BVcer Collector-Emitter Ic =10mA, R = 1K 60 \'
Sustaining Voltage

BVceo Collector-Base Ic =100 uA 65 \"
Breakdown Voltage

BVeBo Emitter-Base lg =100 nA 4 \Y%
Breakdown Voltage

IcER Collector-Emitter VcE =50V, R = 1K 2 mA
Leakage Current

Icso Collector-Base Vcg =55V 1 mA
Leakage Current

Vg (on) Base-Emitter Voltage Ic =20 mA, V¢gg = 10V 520 600 680 mV

Vge (sat) Base -Emitter Ic =2A, Ig =100 mA 1.5 v
Saturation Voltage

Vg (sat) Base-Emitter Ic =3A, lg =200 mA 2 \
Saturation Voltage

Vce (sat) Collector-Emitter Ic =2A, lg =100 mA 2 \'A
Saturation Voltage

VcE (sat) Collector-Emitter Ic =3A, Ig =200 mA 5 v
Saturation Voltage

HFE, DC Current Gain Ic =500 mA, Vgg = 10V 30 100 ratio

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

NPN types 40 pF
PNP types 70 pF

@ physical dimensions
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@ 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 —
-—

I 1

0.05 inch aluminium sheet

Mount transistor under heatsink and
apply thermally conductive compound
between contact surfaces.
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‘NA71(NPN), NA7 2(PNP)

typical performance characteristics
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NBO11,012(NPN), NBO21,022(PNP)

National
Semiconductor

NB011.012 (NPN)
NB021,022 (PNP)

features

u 35 to 50 Volt at 30 mA collector ratings
® 300 mV guaranteed Vg (sat) characteristics at
lc=10mA and Ig = 0.5 mA

m package and lead coding

® Matched HFE groupings for complementary applications ‘

® “Epoxy B’ packaging concept for excellent reliability

30mA general purpose transistors

applications
= Small signal amplifier circuits PACKAGE CODE LEAD
®  Equalizer preamplifiers TO-92 1 2
= Low current switching circuits £ e .
8 TV receivers F E c
H c B
[Zl maximum ratings
NBO11 NBO012 UNIT
"PARAMETER SYMBOL NBO021 NB022
Collector-Emitter Voltage Vceo 35 50 Vpe
Collector-Base Voltage k Vcs 40 55 Voc
Emitter-Base Voltage Ves 5 5 Vpc
Collector Current (continuous) : Ic (max) 30 30 thDc
Power Dissipation (Ta = 256°C) Po 0.6 0.6 w
Power Dissipation (T¢ = 25°C) Po 1.0 1.0 w
Thermal Resistance : 0)a 208 208 ‘cw
’ 05c 125 125 °cw
Temperature, Junction and Storége Tj, Tsfg ~ —b5to + 150 —b55t0 + 150 °c

ordering information

l

NBOXX)t(X

1" for NPN
POLARITY #97 for PNP

VOLTAGE RATING
refer to

PACKAGE/LEAD CODE
refer to

HFE GROUPING

refer to [E




@ electrical characteristics Tc=25°C

SYMBOL PARAMETER CONDITIONS MIN TYP | MAX UNIT
BVceo Collector-Emitter Sustaining Voltage lc=1mA
NB011/021 35 \
NB012/022 50 \"
BVceo Collector-Base Breakdown Voltage Ic = 100uA
NBO011/021 40 \"
NB012/022 55 Vv
BVEego Emitter-Base Breakdown Voltage lg = 10uA 5 \
Iceo Collector-Emitter Leakage Current Vcg =30V NBO11 1 HA
45V NB012 1 HA
Ices Collector-Emitter Leakage Current Vce = 30V NB021 0.5 uA
45V NB022 0.5 HA
lcso 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 HA
VgEg (sat) Base-Emitter Saturation Voltage Ic =10mA, Ig =0.5 mA 0.75 0.95 \"
Vce (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
@ HFE groupings
GROUPING PARAMETER CONDITIONS MIN TYP MAX RATIO
! DC Current Gain lc=1mA,Vcg =5V 140 180 240 1:1.6
J DC Current Gain Ilc=1mA,Vgeg =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, Vgeg =5V 100 150 240 1:24
U DC Current Gain Ic=1mA,Vcg =5V 200 320 500 1:24
\ DC Current Gain lc=1mA,Vcg =5V 450 700 1100 1:24
Y DC Current Gain Ic=1mA,Vgg =5V 100 190 350 1:35
z DC Current Gain lc=1mA,Vgg =5V 300 580 1100 1:35
@ physical dimensions max power dissipation
=
-L G L 'l
RIS E:] i
— U 1) . E
o 10
o185 || Pt LT = CASE TEMPERATURE
0145 3 os 1 | 1 1 1
594 E L ! !
‘tve < T=AMBIENT TEMPERATURE
1 & 06 e
.018 typ 4
S 4 NG
—_— e =
090R ‘ ; \
typ T 748 S 02 N
£ 138 a ~N
T RN
9ss .| 1 1838 z 25 50 75 100 1256 150 175 200
S TEMPERATURE (T) - - °C

N
[}
N

(dNd)220‘1208aN ‘(NdN)Z10‘LLOaN




NBO11,012(NPN), NB021,022(PNP)

\ typical performance characteristics
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NBO13,014(NPN), NB023,024(PNP)

National
Semiconductor

NB013,014 (NPN)
NB023.024 (PNP)

features

# 35 to 50 Volt at 30mA collector ratings
® 300mV guaranteed V¢ (sat) characteristics at
Ic =10mA and Ig = 0.6mA
% 1dB typical wide-band Noise Figure
® ““Epoxy B’ packaging concept for excellent reliability

applications

30mA low noise transistors

m package and lead coding

B Low noise amplifier circuits PACKAGE CODE LEAD
TO-92 1 2 3
® Equalizer preamplifiers -
E E B Cc
F E c B
H [ B E
IZI maximum ratings
NBO013 NBO14 UNIT
) PARAMETER SYMBOL NB023 NB024
Collector-Emitter Voltage Vceo 35 50 Vpbc
Collector-Base Voltage Vcs 40 55 Vpbc
Emitter-Base Voltage Ves 5 5 Vpc
Collector Current (continuous) lc (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 - YN 208 208 :C/W
04c 125 125 cw
Temperature, Junction and Storage Tj, Tstg —55to+ 150 | —55to + 150 °c
@ ordering information
. 1" for NPN
POLAR'TY “2" for PNP
VOLTAGE RATING
f refer to
t [—— PACKAGE/LEAD CODE
refer to
HFE GROUPING
refer to @
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@ electrical characteristics Tc=25°C

SYMBOL PARAMETER CONDITIONS MIN TYP | MAX UNIT
BVceo Collector-Emitter Sustaining Voltage Ic=1mA
NB013/023 35 Vv
NB014/024 50 \
BVceo Collector-Base Breakdown Voltage Ic = 100uA
NB013/023 40 \
NB014/024 55 \
BVego Emitter-Base Breakdown Voltage lg = 10uA 5 \
lceo Collector-Emitter Leakage Current Vce = 30V NBO13 1 HA
45V NB0O14 1 uA
Ices Collector-Emitter Leakage Current Vce =30V NB023 0.5 MA
45V NB024 0.5 uA
Ico Collector-Base Leakage Current Vcp = 35V NB013/023 50 nA
50V NB014/024 50 nA
leso Emitter-Base Leakage Current Veg =4V 0.1 HA
Vg (sat) Base-Emitter Saturation Voltage g =10mA, Ig = 0.5mA 0.75 0.95 \
Ve (sat) Collector-Emitter Saturation Voltage Ic=10mA, Ig =0.5mA 0.1 0.3 \
Cob Collector Output Capacitance Veg =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, Vcg = 5V 140 180 240 1:1.6
J DC Current Gain Ic. = 100uA, Vg =5V 200 260 350 1116
K DC Current Gain Ic = 100pA, Ve =5V 300 380 500 1:1.6
L DC Current Gain Ic = 100uA, Vcg =5V 450 580 750 1:1.6
T DC Current Gain Ic = 100uA, Vcg =5V 100 150 240 1:24
U DC Current Gain Ic = 100uA, Vcg =5V 200 320 500 T 1:24
\ DC Current Gain Ic = 100uA, Vcg =5V 450 700 1100 1:2.4
Y DC Current Gain Ic = 100uA, Vcg =5V 100 190 350 1:356
z DC Current Gain Ic = 100uA, Vcg =5V 300 580 1100 1:35

@ physical dimensions
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NBO13,014(NPN), NBO23,024(PNP)

typical performance characteristics

NORMALIZED HFE RATIO
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NB111,112,113(NPN), NB1 21,122,123(PNP)

National

Semiconductor
NB111,112,113 (NPN) -
NB121122 123(PNP) 100mA general purpose transistors
features (1] package and lead coding
= 35 to 65 Volt at 100mA collector ratings TO-92

® 400mV guaranteed Vg (sat) characteristics at
Ic =20mA and Ig = 0.4mA

m Matched HFE groupings for complementary applications .
» “Epoxy B packaging concept for excellent reliability

applications
i PACKAGE CODE LEAD
& Small signal amplifier circuits TO-92 11213
® Medium current level switching circuits . E E|B|C
®m LED drivers F Elc)®8
m TV receivers H CIB1E
@ maximum ratings
NB111 NB112 NB113
PARAMETER ) SYMBOL NB121 NB122 NB123 UNIT
Collector-Emitter Voltage Vceo 35 50 65 Vbc
Collector-Base Voltage Vcs- 40 55 70 Vpe
Emitter-Base Voltage Veg 6 ) 6 6 Vobc
Collector Current (continuous) Ic (max) 100. 100 100 mApc
Power Dissipation (T = 25°C) Pp 0.6 0.6 0.6 w
Power Dissipation (T¢ = 25°C) - Po . 1.0 1.0 1.0 w
Thermal Resistance 64a 208 208 208 ‘cw
. , fic - 125 125 125 ‘cw
emperature, Junction *
~ and Storage Tj, Tstg —55t0 + 150 | —55to + 150 | —55 to + 150 °c
(3] ordering information
1" for NPN
POLARITY . o g0 PNP
1 { I VOLTAGE RATING
NB1XX XX eter o [2]

PACKAGE/LEAD CODE
—__l—— refer to m

HFE GROUPING

refer to IE]
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electrical characteristics Tc=25°C

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
BVceo : Collector-Emitter Sustaining Voltage lc=1mA
NB111/121 35 \
NB112/122 50 \
NB113/123 65 \"
BVceo Collector-Base Breakdown Voltage lc = 100uA
NB111/121 40 \
NB112/122 55 \"
NB113/123 70 v
BVego Emitter-Base Breakdown Voltage lg = 10uA 6 v
lceo Collector-Emitter Leakage Current Vce =30V NB111/121 2 MA
45V NB112/122 2 HA
60V NB113/123 2 HA
Icso Collector-Base Leakage Current Vcg =35V NB111/121 0.1 HA
50V NB112/122 0.1 HA
65V NB113/123 0.1 uA
lego Emitter-Base Leakage Current Vg =5V 0.1 HA
VgE(sat) Base-Emitter Saturation Voltage lc=20mA, Ig = 0.4 mA 0.8 0.95 v
VCE(sat) Collector-Emitter Saturation Voltage Ic=20mA, |Ig = 0.4 mA 0.15 0.4 \
HFE1 DC Current Gain Ic = 100uA, Vcg =5V 50 ratio
Cob Collector Ouput Capacitance Veg =10V, f = 1MHz
NPN types 2 pF
PNP types 3 pF
ft Current Gain Bandwidth Product Ic =15 mA, Vcg =5V 100 MHz
@ HFE groupings
GROUPING PARAMETER CONDITIONS MIN TYP MAX | RATIO
H DC Current Gain lc =15mA, Vgg =5V 100 127 160 1:1.6
! DC Current Gain Ic =15 mA, Vgg =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 "lg =15mA, Vgg =5V 100 190 350 1:3.56

(6] physical dimensions

T |
185~y :l
176°p ‘-
I 1
.0165
| 01857
594
tvp
|~
018 typ
090R |
typ T
. | 148
femay = 38
LK)
056
955 | |4 8%

max power dissipation

TEMPERATURE (T) - - °C

=

[

|

= 1.2

©

E

9 1.0

S T = CASE TEMPERATURE
Z s A
= 71T
< T = AMBIENT TEMPERATURE
06

© R

(=]

= 04

S \\

E 0.2 <

=

2 o

é 25 50 75 100 125 150 175 200
<

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

typical performance characteristics

NORMALIZED HFE RATIO

COLLECTOR TO BASE CAPACITANCE (Cgp) — —pF

COLLECTOR TO EMITTER VOLTAGE (Vgg) — -V

HFE1/HFE2

current gain linearity ratio (A)
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@ typical applications
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Figure A. 6 Watt, 8 Ohm OTL Amplifier
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Figure B. 4 Watt, 8 Ohm OTL Amplifier
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PREDRIVER AMP I
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Figure C. TV processor/predriver applications
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DIG OUTPUTS

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

500mA medium current driver transistors

35 to 65 Volt at 500 mA collector ratings

1.2 Watts practical power dissipation (TO-92 PLUSTM)

400 mV guaranteed Vg (sat) characteristics at

Ic =100 mA and g =2 mA

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

m package and lead coding

TO-92

TO-92 PLUSTM

applications
a 4 to 6 Watt amplifier class A drivers PACKAGE ?.8%52 LEAD
®  Medium current level switching circuits TO-92 PLUS 1 2 3
8 LED drivers E X E B [
8 TV receivers F ; g g g
H [ B E
@ maximum ratings
NB211 NB212 NB213
PARAMETER SYMBOL NB221 NB222 NB223 UNIT
Collector-Emitter Voltage Vceo 35 50 65 Vbc
Collector-Base Voltage Ves 40 55 70 Vbe
Emitter-Base Voltage Ve 6.0 6.0 6.0 Vpbc
Collector Current (continuous) Ic (max) 500 500 500 mA
Power Dissipation (T4 = 256°C) Pp _
TO-92 0.6 0.6 0.6 w
TO-92 PLUS 0.75 0.75 0.75 w
Power Dissipation (T¢ = 256°C) Pp
T0O-92 1.0 1.0 1.0 w
TO-92 PLUS 25 25 2.5 w
Thermal Resistance
TO-92 04a/05c 208/125 208/125 208/125 °cw
T0-92 PLUS CRYNCATS 167/50 167/50 167/50 °‘cw
Temperature, Junction and Storage Tj. Tstg —55 to +150 | —55 to +150 | —55 to +150 °c
@ ordering information
POLARITY g o PN
f VOLTAGE RATING
NB2XXXX eteree
{ PACKAGE/LEAD CODE
refer to
HFE GROUPING
refer to (5]
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E] electrical characteristics Tc=25C

SYMBOL PARAMETER CONDITIONS MIN | TYP MAX UNIT
BVceo Collector-Emitter Sustaining Voltage Ic=1mA
NB211/221 35
NB212/222 50
NB213/223 65
BVceo Collector-Base Breakdown Voltage Ic = 100uA
NB211/221 40 Y
NB212/222 55 \
NB213/223 70 Vv
BVeBo Emitter-Base Breakdown Voltage lg = 10pA 6 \Y
Iceo Collector-Emitter Leakage Current Vce =30V NB211/221 10 uA
45V NB212/222 10 HA
. 60V NB213/223 10 HA
Icso Collector-Base Leakage Current Vcg = 35V NB211/221 05 HA
50V NB212/222 0.5 HA
65V NB213/223 0.5 uA
lego Emitter-Base Leakage Current Vgg =5V 0.1 HA
Vge (sat) Base-Emitter Saturation Voltage Ic=100mA, Ig =2mA 0.8 0.95 \
Vce (sat) Collector-Emitter Saturation Voltage Ic=100mA, Ig =2mA 0.2 0.4 \
HFE1 DC Current Gain Ic=1mA,Vcg =5V 30 ratio
Cob Collector Output Capacitance Ve = 10V, f=1MHz
NPN types 35 pF
PNP types 45 pF
ft Current Gain Bandwidth Product Ic =20 mA, Vcg =5V 50 MHz
@ HFE groupings
GROUPING PARAMETER CONDITIONS MIN TYP MAX RATIO
G DC Current Gain lc =30mA, Vcg =5V 68 85 110 1:1.6
H DC Current Gain Ilc =30 mA, Vgg =5V 100 127 160 1:16
1 DC Current Gain lc =30 mA, Vgg =5V 140 180 240 1:16
J DC Current Gain Ilc =30mA, Vcg =5V 200 260 350 1:16
X DC Current Gain Ic =30 mA, Vcg =5V 30 58 110 1:35
Y DC Current Gain lc =30 mA, Vgg =5V 100 190 250 1:35

heatsink information

[;é] physical dimensions

TO-92 PLUS

TO-92
4
11
l 1l 8158~
w2 i
-
] 018 tvyp
AN~
s
v v
8| |4 88

solder
tab here

08

4

0.125

0.030
STEEL SHEET

®  T0-92 PLUS package with heat-
=sink shown on right permits 1.6
Watts power dissipation and
combined Thermal Resistance
044 = 78°C/W. If used without
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)

NORMALIZED HFE RATIO

typical performance characteristics
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@ typical applications
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Figure B. 700mW 6V/4 ) OTL Amplifier
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NB311, 312, 313(NPN), NBS21, 322,323(PNP)

National
Semicondu

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

features
® 35 to 65 Volt at 1.5 Amp collector

ctor

1.5Amp complerﬁentary power drivers

(1) packages and lead coding

ratings

® Low VcE (sat) and Vg (sat) characteristics with

Ic =300 mA and Ig = 10 mA drive

® Available in TO-92, TO-92 PLUSTM and TO-202

packages

® “Epoxy B’ packaging concept for excellent reliability

applications

= Driver stages in high-power audio amplifiers

TO-202

TO-92 PLUS™

8 Medium-power switching circuits PACKAGE CODE LEAD
) . . TO-92
m Converter/inverter circuits 7092 | pLus | TO202 11 | 2 | 3
® TV receivers E X K E B [C
F Y L E|lc|s
z M B Cc E
H Cc B E
maximum ratings
NB311 NB312 NB313 ,
PARAMETER SYMBOL NB321 NB322 NB323 UNIT
Coilector-Emitter Voltage Vceo 35 50 65 Vbce
Collector-Base Voltage Vee 40 55 70 Vbc
Emitter-Base Voltage Vesg 6 6 6 Vbc
Collector Current (continuous) Ic 1.5 1.5 1.5 Apc
Power Dissipation (T 4 = 25°C) Pp
T0-92 0.6 06 06 w
TO-92 PLUS 0.75 0.75 0.75 w
T0-202 1.75 1.75 1.75 w
Power Dissipation (T¢ = 25°C) Pp
- T0-92 1.0 1.0 1.0 w
TO-92 PLUS 25 25 25 w
© 70-202 10. 10 10 w
Temperature, Junction Ti.Tstg | —56t0 +150 |55 to +150 |55 to +150 °c
and Storage A
(8) ordering information
“1"" for NPN
POLARITY 91 sor PNP

¢

NB3X

e L
X X
A

VOLTAGE RATING

refer to
PACKAGE/LEAD CODE
refer to
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4
(@) electrical characteristics T - 25°% 8
-—h
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT _—l
BVceo Collector-Emitter Ic=1mA w
Sustaining Voltage -t
NB311/321 35 v
NB312/322 50 v ()
NB313/323 65 \ 4
BVceo Collector-Base Ic =100 A 2
Breakdown Voltage z
NB311/321 40 \ o
NB312/322 55 \ z
NB313/323 70 vV | &
BVEgo Emitter-Base lg = 10 A 6 v |
Breakdown Voltage %
Iceo Collector-Emitter Vce =30V NB311/321 50 wA | W
Leakage Current 45V NB312/322 50 uA N
60V NB313/323 50 pA | =
Ico Collector-Base Ve =35V NB311/321 0.5 A 3
Leakage Current 50V NB312/322 0.5 HA N
65V NB313/323 0.5 HA M
leso Emitter-Base Vgg =5V 0.5 uA W
Leakage Current B
VBE(sat) Base-Emitter lc =300mA, Ig =10 mA 0.9 1 \ —
Saturation Voltage 2
VCE(sat) Collector-Emitter Ilc =300 mA, Ig = 10 mA 0.15 0.5 \ Ev)
Saturation Voltage o
HFE4 DC Current Gain Ic =1mA; Vcg =10V 30
HFEq DC Current Gain Ic =100 mA, Vgg = 10V 50
Cob Collector Output Ve =10V, f=1MHz
Capacitance
NPN types 10 pF
PNP types 17 pF
fr Current Gain Ic =100 mA, Vgg = 10V 20 MHz
Bandwidth Product )
{
(8) physical dimensions 70.202
B ]
8128 g 020 1700
TO-92 PLUS WET N [ |y e
\O b [
f
T0-92 "[‘ ‘GT ‘
- @ [ |
g1 P an f
) i *
.‘—J
T fe—- 3 b
e
~ ] 1 v ]
016 tve &‘"‘# |:H- wive
020
os0m R ._.gg_;
" Las Sl
RN
gss | 4 %8
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NB311, 312, 313(NPN), NB321,322,323(PNP)

[

COLLECTOR CURRENT (Ig) - —A

NORMALIZED HFE RATIO

COLLECTOR TO EMITTER VOLTAGE (Vgg) ——V

typical performance characteristics
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typical applications
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NRO41(NPN)

National
Semiconductor

NRO41(NPN) low-level signal switching transistor

features [I] package and lead coding
® 40mV guaranteed Vce (sat) characteristics at
Ic=1mAand Ig =0.1mA T0-92

® Linear collector characteristics
8 1dB typical wide-band Noise Figure

| ‘““Epoxy B’ packaging concept for excellent reliability

applications

B ALC device for CB microphone circuits

B (Cassette circuits -
PACKAGE CODE LEAD
L Audiosigqal switches TO-92 1 2 3
% Envelope modulators for musical equipment E E B c
F E (o] B
H (o] B E
@ maximum ratings
PARAMETER SYMBOL RATING ‘UNIT
Collector-Emitter Voltage Vceo 20 ‘ Vpe
Collector-Base Voltage R Vcs 20 - Vpc
Emitter-Base Voltage VEB 5 Vpbe
Collector Current (continuous) » Ic (max) : . 30 .mApc
Power Dissipation (Ta = 25°C) Pp 0.6 w
_Power Dissipation (T¢ = 25°C) Po 1.0 w
Thermal Resistance ' 0sa 208 °c/w
v 84c 125 ©ofemw
Temperature, Junction and Storage Tj, Tstg — 55 to +150 °c

E;:] ordering information

NRO41X

1

PACKAGE/LEAD CODE

refer to |I]
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7 4
@ electrical characteristics T¢=25°C o : g
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT —
<
. O
BVceo " Collector-Emitter Sustaining Voltage Ilc =1mA 20 \% E
BVcBo Collector-Base Breakdown Voltage Ic = 100pA 20 Y Vv
BVego Emitter-Base Breakdown Voltage lg = 10pA 5 ) \
Iceo Collector-Emitter Leakage Current Vcg =15V 1 MA
Iceo Collector-Base Leakage Current Vgg = 15V 50 nA
lego Emitter-Base Leakage Current Vgg =4V 0.1 HA
Vgg (sat) Base-Emitter Saturation Voltage Ic=1mA, Ig =0.1 mA 0.65 0.8 v
Vce (sat) Collector-Emitter Saturation Voltage lc=1mA,lg=0.1mA 25 40 mV
Cob Collector Output Capacitance Vcg =10V, f=1MHz 2 pF
NF Noise Figure Ic = 10uA, Vgg =5V 1 dB
Rg = 10K, BW = 15.7 KHz ) ) J
@ physical dimensions @ max power dissipation |
{
= {
‘_L |
R 0 . |
HH By D:I H 2 l | ]
T £ TURE
grss |- = .. Pk CA'SE TEIMPERIA !
594 = | I I |
tve Z L T=AMBIENT TEMPERATURE |
nl = 06 -
.018 typ § / .
S o4 NG
L e O Y
090R | § \
e | 145 © 0.2 \\
= 1= 135 ;
T3 N .
835 | |-} 1338 § 25 50 75 100 125 150 175 200
g TEMPERATURE (T) - - °C
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NRO41(NPN)

typical performance characteristics

'
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B o
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typical applications

e

200uF

(NdN)L70UN

A vge =12V
’ f 1= 10mA

R/P HEAD

S

ERASE 10
AND MAIN
MP
BIAS Al
CIRCUIT
Q1 NRO41E Q2 NBO11EU IC %LM387N
Figure A. 60dB ALC Range Record/Playback Preamplifier
VOLUME
AUDIO
somy 10K 10K ) 6my tuf } 10K &
e 260my 1eF
INPUT Y
a a {
2K ——OVee =6V
10K N 10K
' 270K
INPUT 2
b a2 L NRO4IE i
= NBOVIEU
33K
N HW— I
. - = = = -
. . SQUELCH
o O e . . - {
: PROGRAM ) 8 — g —1 g . Figure C. Squelch Circuit
. SELECT z: g e 8 .
. 1 o
10K 10K 33K sV
—W—
INPUT 10
i awn CLK KRz
SINE WAVE
GENERATOR Nvsd

o—{t— it
PROGRAM 68K :
L0AD
= Q1 --Q11 NRO41E

Figure B. 10 Channel Program Selector

Figure D. Ringing Tone Generator

7-59



NR421(NPN)

National

Semiconductor

NR421(NPN) VHF amplifier/FMconverter transistor

features

\I 0.65pF typical feedback capacitance for excellent

RF stability

m  Guaranteed collector-base time constant and

RF output resistance

= 150mV typical Vg (sat) charagteristim at

Ilc=10mA, and Ig = 0.5 mA
2 dB typical noise figure at 200 MHz

“Epoxy B’ packaging concept for excellent reliability

‘IJ package and lead coding

TO-92

applications i
= VHF RF amplifiers/converters PACKAGE CODE LEAD
. T0-92 1 2 3
®  CB radios
®  Low-power RF oscillators D B E | C
F E Cc B -
maximum ratings
PARAMETER SYMBOL RATING UNIT
Collector-Emitter Voltage Vceo 30 Vbc
Collector-Base Voltage Vce 35 Vpbe
Emitter-Base Voltage Ves 3 Vpc
Collector Current (continuous) Ic (max) ‘30 © mApc
Power Dissipation (Ta = 25°C) Pp 0.6 w
Power Dissipation (T¢ = 25°C) Po 1.0 w
Thermal Resistance 04aA 208 ‘cw
' 04c 125 °cw
Temperature, Junction and Storage Tj, Tstg —55 to + 150 °c
. ordering information
PACKAGE/LEAD CODE
: refer to E]
HFE GROUPING
- refer to IE
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@ electrical characteristics T¢=25°c

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

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

@ physical dimensions
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NR421(NPN)

typical performance

NORMALIZED HFE RATIO

INPUT SUSCEPTANCE (bie) — — mmho

FORWARD TRANSFER SUSCEPTANCE (—bfe) — — mmho

characteristics

Hre1/HrFe2

current linearity ratio (A)

VCe=5V

05

03
0.2

0.1

0.1 03 1 3 10 50

COLLECTOR CURRENT (Ig) — — mA

Yie

common emitter input admittance (c)

VCe=5V,Ic=2mA
30 T
‘20 300MHz —— 500MHz
e
10
100MHz

5

3 50MHz

2 |
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INPUT CONDUCTANCE (gie} — mmho
Yfe
common emitter forward transfer admittance (E)
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50
500MHz ~\300MH2
30— !
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10 L
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FORWARD TRANSFER CONDUCTANCE (gfe) - - mmho

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

OUTPUT SUSCEPTANCE (boe) — — mmho

REVERSED TRANSFER SUSCEPTANCE (—bre) — — mmho
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collector/base to emitter voltage (B)
5 VBE (ON) — — Vg =5V
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2 T
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0.5
- —7
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2
"
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FM performance (88—108 MHz) AM performance (525—1650 KHz)
® 30dB quieting sensitivity: 2V ® maximum sensitivity: 100uV/M
® limiting sensitivity: v ® 20dB quieting sensitivity: 280uV/M
® AM rejection: 40dB ® selectivity £10KHz: —28dB
® AFC holding range: 800KHz ® AGC figure of merit: 52dB
® stereo separation: 40dB ® overload distortion: 3%

Figure A. AM/FM/Cassette Home Stereo Circuit
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- AUDIO performance
10% THD output power: 3W + 3W
frequency response: 50Hz — 156KHz
channel separation: 45d8B
tone control range: +10d8
typical system dist: 0.5%

SWG#22, Oia = 4mm
L3 swGa22,N=4T, Dia=3mm
L

~

SWG #28, N = 207, Dia = 3mm, L = Q750N

L 75727, L+ 450uM, Qu~ 300

L6 yoer i coL
T Hisahi
r " -
D

TOKO #AMO-2A6280R

suonesidde [eaidAy @

TOKO #154AC-TASOSSYPPF
154FC-BASTAWN

7 e it "
..é
ar "

coL
TOKO #RZC-1AS4 14N

(NdN)12PUN



NR431(NPN)

National

Semiconductor

NR4 31(NPN)HF amplifier/FM converter transistor

features

®  1.1pF typical collector feedback capacitance
® 5K Ohm minimum RF output resistance at 100 MHz

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

‘I] package and lead coding

applications
®  High frequency amplifiers/converters PACKAGE CODE LEAD
B CB radios TO-92 ’ 1 2 3
® Low power RF oscillators E E B c
F E Cc B
H C B E
@ maximum ratings
PARAMETER SYMBOL RATING UNIT
Collector-Emitter Voltage Veeo 15 Vpc
Collector-Base Voltage - Vs 18 Vpc
Emitter-Base Voltage Ves 3 Vbc
Collector Current (continuous) Ic (max) 30 mApc
Power Dissipation (T4 = 25°C) Pp 0.6 w
Power Dissipation (T¢ = 25°C) ' Pp 1.0 w
Thermal Resistance 04a 208 °c/w
0,c 125 °c/w
Temperature, Junction and Storage Tj, Tstg —55 to + 150 °c
[3:] ordering information
PACKAGE/LEAD CODE
l refer to m

NR431X X

HFE GROUPING

refer to @
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@electrical characteristics Tc=25°C

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
BVceo Collector-Emitter Sustaining Voltage Ilc=1mA 15 \
BVcBo Collector-Base Breakdown Voltage Ic = 100uA 18 \
BVEBoO Emitter-Base Breakdown Voltage Ig = 10uA 3 5.6 v
Iceo Collector-Base Leakage Current Vcg = 15V 0.1 uA
Vge (sat) Base-Emitter Saturation Voltage Ic=10mA, Ig = 0.5 mA 830 950 mV
Ve (sat) Collector-Emitter Saturation Voltage Ic =10mA, I8 = 0.5 mA 150 300 mV
Ccb Common Emitter Collector Vcg = 10V, f=1MHz 1.1 1.4 ‘pF

Feedback Capacitance
Cob Collector Output Capacitance Vcg = 10V, f=1MHz 14 1.7 - pF
Roep Common Emitter Output Resistance lc= 1mA,Vcg =5V
=100 MHz 5 KOhm
ft Current Gain Bandwidth Product Ilc= 1mA,Vgg =5V 350 600 MHz
@ HFE groupings

GROUPING PARAMETER CONDITIONS MIN TYP MAX RATIO

E DC Current Gain Ic=1mA, Vcg = 5V 30 38 50 1:1.6

F DC Current Gain lc =1mA, Vg =5V 45 58 75 1:16

G DC Current Gain lc=1mA, Vcg =5V 68 85 110 1:1.6

R DC Current Gain Ic=1mA, Vg =5V 20 32 50 1:2.4

S DC Current Gain lc=1mA, Vcg = 5V 45 70 110 1:24

L—Q_\ physical dimensions
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‘NR431(NPN)

typical performance characteristics

NORMALIZED HFE RATIO

FORWARD TRANSFER SUSCEPTANCE (—bfe) — — mmho

INPUT SUSCEPTANCE (bie) — — mmho

Hre1/Hre2

current linearity ratio - (A)
! VCE=5V ~

—T . N
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Yie

common emitter input admittance (c)
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FM performance (88—108 MHz)

30dB quieting sensitivity:  SUV
limiting sensitivity: 20uv
AM rejection: 40dB
AFC holding range: 800KHz
Bandwidth: 180KHz

L4 SWG{#28, N = 20T, Dia = 3mm L = 0.75uH
L6 95T : 8T, L = 600uH, Qu = 300
L7 N=1.5T,PHILIPS ##4312-020-34401
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AM performance (525—1650 KHz)
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© maximum sensitivity: 100u4V/M
© 20dB quieting sensitivity: 280uV/M
© selectivity  10KHz: —28dB

© AGC figure of merit: - 40dB

© overload distortion: 6%

Figure A. AM/FM clock
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AUDIO performance

gain at 1 KHz:

10% THD output power:
frequency response:.
typical system dist:
alarm tone frequency:

TOKO YHC - 1A099DX

R

200

900mwW

70Hz — 12KHz
0.8%

600Hz
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NR461(NPN)

National
Semiconductor

NR461(NPN) low-noise RF/IF transistor

features

Low Ccb for excellent RF stability
® High Roep for simplified RF coupling designs
® 70mV typical Vg (sat) characteristics at

Ic =10 mA, and Ig = 0.5 mA
® 1.1 dB typical noise figure at 1 MHz

= “Epoxy B packaging concept for excellent reliability

applications

E] package and lead coding

T0O-92

ODE LEAD
= MW/SW/CB radios P s v l2 s
8 0.1 to 50 MHz frequency converters € e s c
® 455KHz to 10.7 MHz IF stages E ‘E c B
8 Low-power RF oscillators H c 8 E
[Z] maximum ratings
PARAMETER SYMBOL RATING “UNIT
Collector-Emitter Voltage Vceo 30 Vpc
Collector-Base Voltage Vce 35 Vpc
Emitter-Base Voltage VEB 4 : Vpc
Collector Current (continuous) Ic (max) 30 mApc
Power Dissipation (T = 256°C) Pp 0.6 w
Power Dissipation (T = 25°C) Po 1.0 w
Thermal Resistance 85 208 ‘cw
0,c 125 °cw
Temperature, Junction and Storage Tj, Tstg —55to + 150 °c
@ ordering information
PACKAGE/LEAD CODE
refer to

NR461XX

HFE GROUPING

refer to @
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@ electrical characteristics Tc=25°C

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
BVcEo Collector-Emitter Sustaining Voltage Ilc=1mA 30 \
BVceo Collector-Base Breakdown Voltage Ic = 100uA 35 \
BVEBO Emitter-Base Breakdown Voltage Ig = 10uA 4 5.5 \
lcBo Collector-Base Leakage Current Ve =30V 0.1 uA
VgEg (sat) Base-Emitter Saturation Voltage Ic=10mA, Ig =0.5mA 760 950 mV
VcE (sat) Collector-Emitter Saturation Voltage Ic=10mA, Ig =05mA 70 300 mV
Ccb Common Emitter Collector Vcg =10V, f=1MHz 0.9 1.1 pF

Feedback Capacitance
Roep Common Emitter Output Resistance Ic=1mA,Vcg =5V
f =455 KHz 100 KOhm
f=10.7 MHz 20 KOhm
ft Current Gain Bandwidth Product Ic=1mA, Vgg =5V 180 300 MHz
@ HFE groupings
GROUPING PARAMETER CONDITIONS MIN TYP MAX RATIO
E DC Current Gain lc=1mA, Vg =5V 30 38 50 1:1.6
F DC Current Gain lc=1mA,Vcg =5V 45 58 75 1:1.6
G DC Current Gain lc=1mA, Vgg =5V 68 85 110 1:1.6
H DC Current Gain Ic=1mA,Vcg =5V 100 127 160 1:1.6
R DC Current Gain Ic=1mA,Vgg =5V 20 32 50 1:24
S DC Current Gain Ic=1mA,Vcg =5V 45 70 110 1:24
T DC Current Gain lc=1mA,Vgg =5V 100 150 240 1:2.4
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NR461(NPN)

typical performance characteristics

INPUT SUSCEPTANCE (bie) — — mmho

FORWARD TRANSFER SUSCEPTANCE (—bfe) — — mmho

NORMALIZED HFE RATIO

Hre1/HFe2
current linearity ratio (A)
9
2 Vge =5V
1 1 I~
-
0.5
03
. 0.2
0.1
0.1 0.3 1 3 10 50
COLLECTOR CURRENT (ig) — —mA
Yie
common emitter input admittance (c)
100
Vee=5V,Ic=1mA
30,
- 10 45MHz
3 I 4
1 10MHz 7
0.3 2MHz
01 455KHz -/
0.03 —+-
0.01 I
0.2 03 05 0.7 1

INPUT CONDUCTANCE (gie) — — mmho

Yfe

‘common emitter forward transfer admittance (E)

100
Ve =5V,Ic=1mA
30
45MHz
10 J‘
¥
3 + mnlvmz
1 ‘\" 2MHz
[t
03 & 455KHz
0.1 I l
10 20 30 50 70 100 200

FORWARD TRANSFER CONDUCTANCE (gfe) — — mmho

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

REVERSE TRANSFER SUSCEPTANCE (—bre) — — umho

OUTPUT SUSCEPTANCE (bge) — — umho

Vcs(éat)/ VBE(on)

collector/base to emitter vbltage (B)
1 ]
° VBE (ON) - - Vgg = 5V
j VGE (SAT) - — HFE = 20
V4
1
0. —H—
0.1 Ve (SAT) —
0.0 3
0.02
0.01
0.1 0.3 1 3 10 50
COLLECTOR CURRENT (Ig) — — mA
Yoe
common emitter output admittance (D) .
10K
= le = 1mA
ax Vee=5V,Ic=1m
1K
300 A 45WHz
I
100 10MHz
30 -+
2MHz
10 { I
3 455KHz

3 5 7 10 20 30 50 70 100 200 300

OUTPUT CONDUCTANCE (goe) — — pmho

Yre

common emitter reverse transfer admittance (F)

T | _ _
Vge=5V,Ic=
300 15MH2 P CcE=5V,Ic=1mA
100
10MHz
o 7
10 2MHz
|
|
3 455KHz
. |
0.1 02 03 05 07 1 2

REVERSE TRANSFER CONDUCTANCE (—gre) —~ - umho
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Process 02 NPN Small Signal

DESCRIPTION

Process 02 is a non-overlay, double-diffused, silicon

epitaxial device.

APPLICATION

An economical device, good for all-around applications
from DC to low radio frequencies. |deal for use in general

amplifier and control functions in consumer, industrial

and automotive environments up to 100-mA.

PRINCIPAL DEVICE TYPE

TO-92, EBC: MPS-A20

Parameter Conditions Min Typ Max Units Notes
BVceo lc=10mA 40 v
BVceo lc=10 uA 45 %
BVego lge=10 uA 6.0 \Y
|CBO Vca =40V 100 nA
leso Vegg=5V 100 nA
hee lc =100 pA, Vgg =10V 35
hee lc=5mA, Vgg=10V 60 180 480
hee lc=100 mA, Vgg =10V 25
VeeoN) Ig=5mA, Vge = 10V 0.85 v
VegsaT lc=10mA, Ig=1mA 0.25 \'
fr lc=5mA, Vgg =10V, f =100 MHz 125 225 MHz
Cip Vegg=0.5V, f=1MHz 10 pF
Cob Veg=10V, Ig=0, f=1 MHz 20 4.0 pF
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C — CAPACITANCE (pF)

DC Current Gain vs
Collector Current
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Process 04

National

Process 04 NPN Small Signal

(3-0;7) DESCRIPTION
N .432
(__::::;) - (::’?::) Process 04 is a non-overlay, double-diffused, silicon
' 00025 | epitaxial device. Complement to Process 71.
T ~ 0.0535) . :
APPLICATION
This device was designed for low noise, high gain, general
_purpose amplifier applications from 10 xA to 100 mA
. * Ve ) collector current.
0.0025 .
0.017  {0.0635) PRINCIPAL DEVICE TYPES
@] K o
TO-18: ‘BC107 Series
L TO-92, ECB: 2N2923 Series
. 2N5172
TO-92,EBC: MPS2923 Series
0.0026
{0.0660)
0.0016 7\
{0.0406)
Parameter Conditions Min Typ Max Units Notes
NF (spot) Ic=200 yA, Vg =5V, 20 40 dB TO8
f=1kHz, Rg=2k
Cob Veg=10V, f=1 MHz 25 35 pF
Cib VEB=0.5V, f=.1 MHz | 10 pF
fr Vge=5V, Ic=10 mA 125 250 MHz
hre Vee=5V, Ic=100 pA 50
hee Vee=5V,Ic=2mA 75 250 600
hre Vee=5Y, Ig=100 mA 40
hFE VCE=1V, |c=100 mA 25
VCE(SAT) |C= 10 mA, |B= 1 mA 0.2 v
VcE(saT) lc=100 mA, Ig=10 mA 0.5 \
"Vegsam) lc=10mA, l[g=1mA 0.85 \
VBg(saT) Ic=100 mA, Ig=10 mA 0.95 \'
BVceo lc=10 A 45 v
BVceo Ilc=10mA 35 \'
BVego le=10 uA 7.0 \
Iceo Vg =40V 100 nA
IEBO VEB =6V 100 nA
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Process 04
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Process 05 NPN Darlington

DESCRIPTION

Process 05 is a monolithic, double-diffused, silicon epi-

taxial Darlington. Complement to Process 61.

APPLICATION

This device is designed for applications requiring ex-
tremely high current gain at collector currents to 1.5A.

PRINCIPAL DEVICE TYPES

TO-202, EBC: D40C1-8
D40K1-4
NSD151-4
NSDU45, 45A
TO-237,EBC: 2N6724,5
(92PU45, 45A)
TO-92,EBC: MPSA12-14
TO-92,ECB: 2N5305-08

Parameter Conditions Min Typ Max Units Notes
NF lc=1mA, Vcg =5V, 2 dB
Rg =100k, f =1 kHz
Ccs Veg=10V, lg=0, f=1 MHz 4 6 pF
hee Ic=10 mA, Vgg =5V 4,000
hre lc =100 mA, Vg =5V 8,000 40,000 200,000
hee lc=1A, Veg =5V 3,000
VcesaT) 10 mA, 0.01 mA 1.0 Vv
VeE@EaT 100 mA, 0.1 mA 15 v
VBE(ON) 10 mA, 5V 1.2 14 Vv
VBE(ON) 100 mA, 5V 1.25 1.8 \'
hte lc =10 mA, Vgg =5.0V, 60,000
f=1kHz '
BVces Ic =100 4A 40 v
BVego le=10 A 12 v
Ices Vee=15V, Vge=0 100 nA
lcBo Vcg=30V, lg=0 100 nA
leso Veg =10V, Ic=0 100 nA
Pp(max)
TO202 | Tc=25°C 10 W
Ta=25°C 2 :
TO-237 TcoLLECTOR LEAD = 25°C 2 w
Ta=25°C 850 mw
TO-92 Ta=25°C 600 mw
6Jc ’ 4 .
TO-202 Tc=25°C 12.5 °CIW .
TO-237 TCOLLECTOR LEAD = 25°C 62.5 °CIW
QuA
TO-202 Ta=25°C 62.5 °CIW
TO-237 Ta=25°C 147 °CIW
TO-92 Ta=25°C 208 °CIW
Ty(max) All Plastic Parts 150 °C
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Process 05
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1(t) — TRANSIENT THERMAL
RESISTANCE (NORMALIZED)

Process 05

Thermal Response in TO-202 Package
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Process 07 NPN Small Signal

DESCRIPTION

Process 07 a non-overlay, double-diffused, silicon epitax-,
ial device. Complement to Process 62.

APPLICATION

This device was designed for low noise, high gain, general
purpose amplifier applications from 1 pA to 25 mA collec-
tor current.

PRINCIPAL DEVICE TYPES

TO-18: 2N930
TO-92, EBC: 2N5088
TO-92, ECB: 2N3392

Parameter Conditions Min Typ Max Units Notes

NF (spot) Ig=10 4A, Vge =5V, 3 10 dB - TO418
Rg =10k, f =100 kHz.

NF (spot) Ig=10 A, Vee =5V, 1 3 dB TO-18

- Rg=10k, f=1kHz
NF (spot) lc=10 4A, Vge =5V, 1 3 dB TO18
’ Rg =10k, f =10 kHz

NF (wideband) Ig=10 4A, Vgg =5V, 1 3 dB TO-18
Rg= 10k, Pgy = 15.7 kHz

hye I =500 4A, Vg =5V, 3 6
f=20 MHz .

Cob Veg=5V, f=1MHz 17 3.0 pF

Ceb Veg=0.50V, f =1 MHz 8.0 pF

hee Ig=1pA, Veg=5V 35 )

hre Ig=10 A, Vge =5V 50

hee Ig=100 uA, Vgg =5V 70

heg lc =500 pA, Vgg =5V 80

hre Ic=1mA, Vgg =5V 90 360 1,000

hFE |c=20 mA, VCE=5V 50

VCE(SAT) |c= 1mA, |B=0.10 mA 0.10 \

Veean Ic=10mA, lg=1mA 0.15 v

VBE(SAT) |C= 1mA, |B= 0.1 mA 0.75 v

VBE(saT) lc=10mA, lg=1mA 0.85 \

BVceo Ilc=1mA 60 v

BVcgo Ig=104A 60 v

BVEgo le=10 4A 8 v

ICBO VCB =45V 100 nA

leso Veg=6V 100 nA

8-10
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Narrow Band Noise Figure
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Narrow Band Noise Figure

Prdcess 07

Noise Figure vs Frequency
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SMALL SIGNAL CHARACTERISTICS (f = 1.0 kH2)
Symbol Characteristic Typ Units Conditions
hie Input Resistance 15 kQ lc=1.0mA, Vcg=5.0V
Noe Output Conductance 15 umho lc=1.0mA, Vgg=5.0V
hre Voltage Feedback Ratio 425 x10-6 lc=1.0mA, Vcg=5.0V
hye Small Signal Current Gain 400 lc=1.0 mA, Vgg=5.0V
hip Input Resistance 27 Q lc=1.0 mA, Vcg=5.0V
TYPICAL COMMON EMITTER CHARACTERISTICS (f =1.0 kH2) '
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V] National
Semiconductor

0.020

{0.508)

Process 09 NPN Medium Power

e
2

0.00425

(0.10795)

0.00125
(0.03175)

0.010

(0.258)

0.020
(0.508)

DESCRIPTION

Process 09 is a non-overlay, double-diffused, silicon epi-
taxial device. Complement to Process 68.

APPLICATION

This device was designed for general purpose audio
amplifier applications at collector currents to 1A.

PRINCIPAL DEVICE TYPES
TO-92, EBC: CS9013

Parameter Conditions Min Typ Max Units Notes
Cob Veg=10V, f=1MHz 6 8 pF
Cip Vgg=05V, f=1MHz 35 pF
NF Vee=10V, Ic=1mA, 2.0 dB

Rg=100Q, f=1kHz
fr Vee=10V, Ic=50 mA 200 MHz
hee Vee=1.0V,Igc=1mA 40 )
hee Vee=1.0V, Ic =100 mA 60 180 360
hee Vee=1.0V, Ic=500 mA 35

Veesan) lc=150 mA, Ig=15 mA 0.2 Y
Vee(saT), lc=500 mA, lg=50 mA 0.25 0.4 v
VeEsaT) lc=150 mA, Ig=15 mA 1.0 v
VBE(sAT) Ic=500 mA, Ig=50 mA ’ 1.2 \Y
BVceo Ic=100 pA 45
BVceo lc=10mA 25
BVego lg=10pA 6.0
ICBO VCB= 40V 100 nA
leso Vgg=4.0V 100 nA
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National Process 12 NPN Medium Power S
Semiconductor ®
0
m .
0.030 DESCRIPTION —h
{0762 . N
— *(%%%; v Process 12 is a non-overlay, double-diffused, silicon epi-
) taxial device. Complement to Process 67.
0.004 APPLICATION
(0.1||12)
This device was designed for general purpose medium
# power amplifiers and switches requiring collector cur-
rents up to 1A and collector voltages up to 80V.
0.030
{@762) PRINCIPAL DEVICE TYPES -
iy TO-92, EBC: MPSA05
.0074
TO-202: NSD106
TO-237: TN3019
TN3020
Parameter Conditions - Min Typ Max Units Notes
ton lc=150 mA, Ig;=15mA 50 ns Figure 1
torr Ic=150 mA, Ig;=15 mA 400 ns Figure 1
h¢e lc=50 mA, Vgg= 10V, 4.0 6.5
f=20 MHz
Cob Veg=10V, f=1MHz : 6.5 10 pF
Cep Veg=0.5V, f=1MHz 60 pF
hee Ilc=1mA, Vgg=10V 30 i '
hee Ic=10 mA, Vge =10V 35
hre Ic =150 mA, Vgg =10V 40 160 320 o
hFE IC =500 mA, VCE =10V 30
VeesaT) Ic=100 mA, Ig=10 mA 0.2 \Y l
Vce(san) Ic=500 mA, 1Ig=50 mA 0.5 v
VBE(sAT) Ilc=100 mA, Ig=10 mA 0.90 \
VBE(SAT) IC =500 mA, IB =50 mA 1.20 \ |
BVCEO IC =10 mA 65 v
BVCBO IC =100 /LA 100 \
BVego lc=10 pA 7 ) Vv
lCBO VCB= 80v 100 nA
IEBO VEB =6V ’ 100 nA
. Maximum Power
Pulsed DC Current Gain vs Base-Emitter ON Voltage vs Dissipation vs
Collector Current Collector Current | ) _ Ambient Temperature
250 Voo s 10V E 10 T |-| I E, 1600
= 2 Vee = 10V S 1400
S I 508 2
g T =+25“|c” s g
z | g Ta =25°C LT S 1000 \
§ 150 pre s 6T e A « T0-237%
= b P 2w N
2 o z 4 L t 2 .
: " w T | Ta=100°C § o T0.920N\J039
g 2 £ a0 SN
150 L2 L NN
Iy H | ~N N
£ & % ™
0 I - K
04 10 10 100 1000 10,000 1 1 10 100 1000 s " 80100 150 200
Ic — COLLECTOR CURRENT (mA) " Ic - COLLECTOR CURRENT (AMPS) Ta — AMBIENT TEMPERATURE (°C)
* One square inch of copper run
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Ic — COLLECTOR CURRENT (AMPS)

0.01.

01 \

Process 12

Maximum Power
Dissipation TO-202 vs Case
Safe Operating Area T0-202 and Ambient Temperature

T

70 N\
6.0 \\
5.0 N
40

3.0
20 T=Ta

T
o
z

1.0 ~——_

1.0 10 100
Vce — COLLECTOR TO EMITTER VOLTAGE (V)

0 25 50 75 100 125 150
T - TEMPERATURE 1°C)

Po(max) — MAXIMUM POWER DISSIPATION (W)

Ic Rb | RL
TO SAMPLING SCOPE
150 mA | 3140 | 3300 RISE TIME <1.0 ns
300mA | 1572 | 1672 INPUT Z ~100 KO
500 mA | 940 | 1000
PULSE SOURCE
oy 5 RISE TIME <5.0 ns
o FALL TIME <10.0ns
FIGURE 1. 'ON! torr Test Circuit
SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz2)
Symbol Characteristic Typ Units Conditions
hie Input Resistance 3000 Q lc=1.0 MA, Vg =5.0V
hoe Output Conductance 8.0 pmhos lc=1.0mA, Vcg=5.0V
hre Voltage Feedback Ratio 241 x10-4 lc=1.0 mA, Vg =5.0V'
h¢e Small Signal Current Gain 100 lc=1.0 mA, Vcg =5.0V
TYPICAL COMMON EMITTER CHARACTERISTICS (f = 1.0 kH2)
< > ©
3 & g
) » | Ve =5.0V é’l 13 [ f i [ic=10ma I
N 10 Ta=25% Y/ = 12 M 1 § 25 |- Vee =50V i hi'“‘u
§ = 1.0kHz A // ; " { P ot e 5 L f=1.0 kHz e
s 1/ > 10 T 2 20 -
2 =4 = 7 oo
H N DA hee Y S o9 \™ ,2_ 15 7
= = \ ™~ bre < P /4
= - @ 07 | lc=10ma for L] g I oy
2 o3 N hie—H E Ta =25 B 05 |t
2 ' 2 06 =10 & ot
E o e 5 o5 LLL LI S 2
S 01 03 10 30 10 3050 5 0 5 10 15 2 25 30 Z 0 -5 0 50 100 150
E Ic — COLLECTOR CURRENT (mA) 3 Vce - COLLECTOR VOLTAGE (V) & Ta — AMBIENT TEMPERATURE (°C)
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Process 13

National .
Semiconductor

0.0015

(0.0381)

1

0.00425
(0.10795)

0.00125
(0.03175)

* 0.020

{05

06)

0.020

(0.508)

Process 13 NPN Medium Power

DESCRIPTION

Process 13 is a non-overlay, double-diffused, silicon epi-
taxial device.

APPLICATION

This device was designed for use as medium power ampli-
fiers and switches requiring collector currents of 100 A to
500 mA. .

PRINCIPAL DEVICE TYPES

TO-92, EBC: 2N440T
TO-92,ECB: 2N3704

Conditions

Parameter Min Typ . Max Units Notes
ton lc=150 mA, Ig; =15 mA 35 ns
torr Ig=150 mA, lgp =15 mA 250 ns
Nie Ic=20 mA, Vg =20V, 2.0 3.0
f=100 MHz
NF (spot) Ic=100 pA, Vge = 10V, 1.2 dB
Rs=1kQ, f=1kHz
Cop Vg =10V, f=1MHz 45 8.0. pF
Cib Veg=05V, f=1MHz 35 pF
hee Vee=1.0V;lc=1.0 mA 30
hee Vee=1.0V, Ig=10 mA 40
hee VGE= 1.0V, Ig = 100 mA 50 150 300
hee Ve = 1.0V, Ic =500 mA 25
Veesar) Ic=150 mA, Ig=15 mA 0.2 v
Veesan lc=500 mA, |lg=50 mA 0.5 \
Vegsan Ig=150 mA, Ig=15 mA 1.0 v
Vagsar Ic=500 mA, Ig=50 mA 1.2 v
BVcso Ic=100 yA 60 Vv
BVgeo Ic=10 mA 35 v
BVego Ic=10pA 6.0 v
Icgo Vog =40V 100 nA
leso Veg=4V 100 nA
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Process 14 NPN Medium Power

DESCRIPTION

Process 14 is a non-overlay, double-diffused, silicon epi-
taxial device.

APPLICATION

This device was designed for general purpose amplmer
applications at collector currents-to 1A.

PRINCIPAL DEVICE TYPES

TO-39: BFY50
TO-92,EBC: MPS6560

Parameter Conditions Min Typ Max Units Notes
Cob Vep=10V, f=1MHz 8 12 - pF
Cip Veg=0.5V, f=1MHz 65 pF
hte lc =50 mA, Vge =10V, 5 10
f=20 MHz
NF lc =100 pA, Vcg =5V, 1.2 dB
Rg=1kQ, f=1kHz
hFE |C=1 mA, VCE=1V 40
hFE |C=10 mA, VCE=1V 50
hee lc=150 mA, Vgg=1V 60 180 360
hee 1 =500 mA, Vcg=1V 30 . .
Vee@an lc=10mA, Ig=1mA 0.10 \'
Veesan lc=150 mA, Ig=10 mA 0.15 \
VBE(sAT) Ilc=10mA, Ig=1mA 0.85 \
VBE(SAT) lc: 150 mA, IB= 10 mA 1.0 \
BVCEO IC =10 mA 35 \
BVcso Ic =100 pA 60 Vv
BVego lg=10 A 7 V.
ICBO VCB =40V 100 nA
IEBO VEB= 5V , 100 nA
. Maximum Power
DC Pulsed Current Gain vs Base-Emitter ON Voltage vs - Dissipation vs
Collector Current Collector Current g Ambient Temperature
240 ERT) £ 1600

= g [veesrov] TN [ ] z

3 = || T A £ 100

; o 2 ah g o8 I lfhcf" 1’ % 1200

£ 1o [Vor- toul TN g Eagnt g 1w

2 AT i LA UL H

s v 1 E = Ta =100°C S 800 ‘\

S 120 B Z o4 R NG

& Veg=1v . 9 H J0-39

g s 3 P

180 \ 102 <E: o T0.92

- z 200 +—t

£ H = NN

a0 >:‘.f 0 1 g 0 | | \
0.1 1 0 1000 1k 10k 01 10 10 100 1000 8 0 50 100 150 200

g — COLLECTOR CURRENT (mA)

Ic — COLLECTOR CURRENT (mA)

Ta — AMBIENT TEMPERATURE (°C)
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Process 16 NPN High Voltage

DESCRIPTION

Process 16 is a non-overlay, double-diffused, silicon epi-
taxial device. Complement to Process 74.

APPLICATION

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

PRINCIPAL DEVICE TYPES I
TO-92, EBC: 2N5551

Parameter Conditions Min Typ Max Units
BVceo Ic=10mA 120 Y%
BVeao =10 4A 140 %
BVego lg=10 pA 6 - v
Iceo Vg =100V 100 nA
leso Veg=4.0V 100 nA
hee Ig=1.0 MA, Vgg=5.0V 40 : .
hee Ic=10 MA, Vg =5.0V 50 120 300
hee Ig=50 mA, Vgg = 5.0V 20
Vegsary | lc=10mA, lg=1.0mA 015 - %
VeesaT) lc=50 mA, Ig=5.0 mA 0.30 Y
VeEesaT) lc=10mA, Ig=1.0mA 0.90 Vv
VegsaT) lc=50 mA, Ig=5mA . 1.2 Y
fr lc=10 mA, Vgg= 10V, f = 100 MHz 100 220 MHz
Cop Veg=10V, f=1 MHz 3.0 5.0 . pF
Cip Vegg=05V, f=1MHz 30 pF
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DESCRIPTION

Process 17
NPN High Voltage Video Output

Process 17 is a non-overlay, planar epitaxial silicon tran-

sistor with a field plate.

APPLICATION

This device was designed as video output to drive color
CRT, mainly in complementary configurations. Comple-
ment to Process 76.

PRINCIPAL DEVICE TYPES

TO-202, ECB:

TO-237,ECB: . 92PE869

NSE869
NSE871

/ R 92PE871

Parameter Conditions Min Typ Max Units
BVceo Ic=1 mA (Note 1) 220 280 \'
BVces 1 =100 xA 400 \%
BVego le=10 A 6 v
lCES VCE:' 150V 200 nA
lego Vegg=5V 100 nA
hEgq Vee=15V, I[c=0.1 mA 60
hega Vee=15V, Ic=25 mA 40 80 200
hees Vee=15V, Ic=50 mA 25
Veesan) lc=10mA, lg=1mA 0.1 1.0 Vv
VeeggaT) Ilc=10mA, Ig=1mA 0.7 \Y
fr Vee=15V, Ic=10 mA, f=20 MHz 90 MHz
Ceb - Veg=10V, f=1MHz 16 pF
Cip Veg=1V, f=1MHz 2.7 pF
l:’D(max)

TO-202 Tc=25°C 8

Ta=25°C 1.8
TO-237 TcoLLECTOR LEAD = 25°C 2
A=25°C 0.85

6uc

TO-202 15.6 °CIW

TO-237 69.4 °CIW
6uA ' .

T0O-202 62.5 °CIW

T0O-237 147 °CIW -
Timax) All Plastic Parts 150 - °C

Note 1: Pulsed measurement, 300 us pulse width
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Process 18 NPN Medium PoWer

DESCRIPTION

Process 18 is a non-overlay, double-diffused, silicon epi-
taxial device.

APPLICATION

This device was designed for use in general purpose am-
plifier and switching applications operating in the range
of 100 xA to 100 mA.

PRINCIPAL DEVICE TYPES

TO-92, CBE: TIS98
TO-92,EBC: MPS8098

Parameter Conditions Min Typ Max Units
fr lc=10 mA, Vgg =5V, f =100 MHz 150 MHz
CCB VCB=5V, f=1MHz 5.0 pF
Ceg Vegg=0.5V, f=1MHz 20 pF
NF lc=100 pA, Vce=5V, 2 dB

Rg=10kQ, Pgw=15.7 kHz

hee lc=100 pA, Vcg=5V 40
hee lc=1mA, Veg =5V 50
hee lc=10 mA, Vgg=5V 60 180 360
hee lc=100 mA, Ve =5V 40
VBE(ON) lc=10 mA, Vgg=5V 0.85 \"
Veesan lc=100 mA, Ig=10 mA 0.50 Vv
BVeso lc=10pA 60 v
BVCEO Ic= 10 mA 50 \
BVego lg=10 A 5 \"
lco Ve =40V 100 nA
lego Vegg=4V 100 nA
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Process 19 NPN Medium Power

DESCRIPTION . !

Process 19 is a non-overlay, double-diffused, gold doped,
silicon epitaxial device. Complement to Process 63.

APPLICATION

This device was designed fdr use as a medium power
amplifier and switch requiring collector currents of
0.1 mA to 500 mA.

&1 - { PRINCIPAL DEVICE TYPES
0.018 0.003 0.007 -
{0457 It T ~|wm om TO5: 2N2219
/[4 I TOA8: 2N2222
TO-92,EBC: MPS3642
PN2222
/‘ TO-237:  TN2219
1
Parameter Conditions Min Typ Max Units Notes
ton Ic=150 mA, Ig; =15 mA 25 35 ns
torr Ic=150 MA, Ig,=15 mA 200 285 ns
Nye Ig=20 mA, Vgg = 20V, 20 35
=100 MHz v
Cob Vgg=10V, f=1 MHz 40 6.0 pF
Cip Veg=05V, f=1MHz - 25 pF
NF (spot) Ig=100 pA, Vg = 10V, 1.2 . dB
Rs=1kQ, f=1kHz
heg Ic=100 4A, Vgg = 10V 30
heg lc=1mA, Vgg=10V 40
Nee Ic=10 mA, Vgg = 10V 50
hee Ic=150 mA, Vgg = 10V 60 180 420
heg Ig=500 mA, Vgg = 10V 30
VeE(saT) lc=100 mA, Ig=10 mA 0.50 \"
Veesan Ic=500 mA, Ig=50 mA 1.0 v
Vag(sam Ic=100 mA, Ig=10 mA 1.2 v
Vagsan) Ig=500 mA, |g=50 mA 15 v
BVceo lc=10mA 35 v
BVcao Ic=100 pA 60 v ’
BVego lg=10 pA 6 v
Icso Veg =40V 100 nA
leso Veg=4V 100 nA
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Process 19
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SMALL SIGNAL CHARACTERISTICS (f = 1.0 kH2)

Symbol Characteristic Typ Units Conditions
hie Input Resistance 700. Q lc=10 mA, Vgg = 10V
hoe Output Conductance 120 umhos Ic =10 mA, Vgg =10V
hse Small Signal Current Gain 240 Ic =10 mA, Vgg =10V
hre Voltage Feedback Ratio 460 x10-8 Ic =10 mA, Vg = 10V
TYPICAL COMMON EMITTER CHARACTERISTICS (f= 1.0 kHz)
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National Process 21
Semiconductor NPN High Speed Switch
0015 DESCRIPTION
(0.381)
::‘:;5 Process 21 is an overlay, double-diffused, gold doped,
Note: Metallized (0:1905) silicon epitaxial device. Complement to Process 65.
circle identifies
d.
pase pa . APPLICATION
28
S 0.0075 This device was designed for high speed saturated switch-
(0.1905) ing at collector currents of 10 mA to 100 mA.
Y 0.015 PRINCIPAL DEVICE TYPES
7] Q% (0.381)
S TO18: 2N2369
/{ TO-92,EBC: PN2369
f .
2%
| \”0\9}“

Paraméter Conditions Min Typ Max Units Notes
ts Ig1=lga=1c=10mA 7 13 ns Figure 1
ton lc=10mA, Ig;=3 mA 9 12 ns Figure 2
tOFF |C=10 mA, |BQ=1.50 mA 12 20 ns Figure2
hfe lc= 10 mA, VCE= 10V, 4.5 6.5

f=100 MHz

Cop Veg=5Y, f=1MHz 2.0 40 pF
Ci Vegg=05Y, f=1MHz 5.0 pF
Neg lc=1mA, Veg=1V 30

Nee lc=10 mA, Vgg=1V 35 70 150

hFE |C=5O mA, VCE=1V 30 55 150

Nee Ic=100 mA, Ve =1V 20

hFE |C=10 mA, VCE=0.35V 30

hee lc=30 mA, Vge = 0.4V 30

VcE(sam) lc=10mA, Ig=1mA ' 0.2 v
VCE(SAT) |C= 100 mA, |B= 10 mA 0.5 \
VBE(SAT) |C= 10 mA, |B= 1mA 0.85 \
VBE(saT) Ic=100 mA, Ig=10 mA 15 v

. BVCEO |C=10 mA 12 \"
BVcgo lc=10 pA 30 v
BVego le=10 zA 45 v
ICBO VCB= 20V 100 nA
IEBO VEB= 3V 100 nA
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Process 21

lg2 — TURN OFF BASE CURRENT (mA) 1g3 — TURN OFF BASE CURRENT (mA) SWITCHING TIMES (ns)

Vge(o) ~ BASE-EMITTER OFF VOLTAGE (V)

100

50
b1
10

50

-4.0
-2.0

-6.0
-5.0

-4.0

-6.0
-5.0
-4.0
-3.0

-2.0

Switching Times vs
Collector Current

Ve =3.0V 3
lc=101g, = 1015,
N\
N 1,
“‘ > 4
=
P TY +
— N N
N
% \ 1
N
20 50 10 20 50 100 300

Ic — COLLECTOR CURRENT (mA)

Storage Time vs Turn On
and Turn Off Base Currents

| Ic=10mA
|- Vec =30V A

4 40ns
Lot

// o
f/ gl 6.0 ns [
[

0 20 4.0 6.0 8.0 10
Ig1 — TURN ON BASE CURRENT (mA)

Fall Time vs Turn On and
Turn OFF Base Current

- lc' = 1i:l mA
b Veg =3.0V A
|
] L 8.0ns
T t=70ns 71 -
- A
r// < 10 ns —
o -
et

0 2.0 4.0 6.0 8.0 10
g1 — TURN ON BASE CURRENT (mA)

Delay Time vs Base-Emitter

Off Voltage and Turn On
Base Current

Ic =10mA
Vee = 3.0

tq=8.0ns

aRaT

/ 3 / 40ns
/ : / “ 3.0 ns
[ /11

10 20 50 10 20 50
Ia1 — TURN ON BASE CURRENT (mA)

Ig2 — TURN OFF BASE CURRENT (mA) SWITCHING TIMES (ns)

152 ~ TURN OFF BASE CURRENT (mA)

g1 — TURN ON BASE CURRENT (mA)

6.0

4.0

20

50

Switching Times vs
Ambient Temperature

]

4
|1

4

— t

Ic=10mA,lgy ~3.0mA, lg; ~1.5mAT
Vee =30V

25 50 75 100
Ta — AMBIENT TEMPERATURE (°C)

Storage Time vs Turn On
and Turn Off Base Currents

I I 7.0ns

6.0

5 /%I ns,
y.aydp4
/( 4 y Vi

/
4 9.0ns
/2% []
7/ Ic =30mA
Vee =30V

NN N

N~

1} 20 40 60 80 10 12
g1 — TURN ON BASE CURRENT (mA)

Fall Time vs Turn On and
Turn Off Base Current

Ic =30 mA II 1 lY{
Vee=30v| A |
o 1 o 410::;/1
ARV
Ft4=20ns 4
, —
// 500
/|
=
Y,
[

0 20 40 60 80 10 12
g1 — TURN ON BASE CURRENT (mA)

. Rise Time vs Turn On Base

Current and Collector
Current

N

Fvce=30v

X

t,=2.0ns I//!
AT/ L
T

~

V

JAVAN

Ic ~COLLECTOR CURRENT (mA)

152 ~ TURN OFF BASE CURRENT (mA) Ia2 ~ TURN OFF BASE CURRENT (mA)

Pomax) — MAXIMUM POWER DISSIPATION (mW)

t, — AVERAGE PROPAGATION DELAY TRANSISTOR (ns)

o -

800
700
600
500
400
300
200
100

Process 21

Average Propagation Delay
per Transistor vs Collector
Voltage

Nt

AVERAGED OVER TEN STAGES
SEE PROPAGATION DELAY CIRCUIT

L] H

] 2 4 6
Ve — SUPPLY VOLTAGE (V)

10

Storage Time vs Turn On
and Turn Off Base Currents

lc=100ma [JT |
Vee = 3.0V 4.0 uslf
[
L=30ns /8.0
4 .I]nsjf_ //
V
/ d P
V | A y d
VAV.AV.d4 LA 16ns | |
/|
7

0 5 10 15 20 25 3
Ig1 ~ TURN ON BASE CURRENT (mA)

Fall Time vs Tﬁrn On and
Turn Off Base Current

1o =100 mA_L /3.0 ns }/]
vcbc=3.nv / / ‘”’“) -
L /
t,—z.ﬂnsl / / V4 P
1 / (/ 8.0 ns
/Y AT | A
P
/ ns 7
V.
>

0 5 0 15 20 25 30
lg1 — TURN ON BASE CURRENT (mA)

Maximum Power
Dissipation vs
Ambient Temperature

18

TD~92\\\\
\\ \\
NN

&0 100 150 200
Ta ~ AMBIENT TEMPERATURE {"C)

8-32




LVcen — PERCENTAGE OF LVces

Process 21 | ©
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-10
Puise generator
VN rise time <1 ns
Source impedance =502
PW=300 ns
Duty cycle<2%

0.1 uF

> 560
<
P

0.0023 uF

0.1 pF
1KQ

> 910

FIGURE 1. Charge Storage Time Measurement Circuit

Vour
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Pulse generator
VN rise time <1 ns

Source impedance =500
PW=300 ns
Duty cycle<2%
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Vgg= -3V
Vi = +15.25V

g

" 200

0.1 uF

502

0.0023 uF

0.005 uF
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at Point ‘A’
0
-av -
Vour Z Vout
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-ty —=
To sampiing oscilloscope
input impedance = 500
Rise Time<1 ns
Vin .
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FIGURE 2. ton, topr Measurement Circuit
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FIGURE 3. Circuit for Measur@ment of Propagation Delay

Process 21

To sampling oscilloscope
input impedance =509
Rise Time=<1ns

Waveforms 1 and 2 are superimposed
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National
Semiconductor

0.015

(0.381)
00075

I (0.1805)

Process 22 NPN Small Signal

DESCRIPTION

Process 22 is an overlay, double-diffused, gold doped,
silicon epitaxial device. Complement to Process 64.

APPLICATION

This device was designed for high speed logic and core
driver applications to 300 mA.

PRINCIPAL DEVICE TYPES

TO-52: 2N3013
TO-92,EBC: 2N5772

Parameter Conditions Min Typ Max Units Notes
ts lc=10mA, Ig;=lgp=10 mA 12 18 ns Figure 1
ton Ic=300 mA, Ig;=1g,=30 mA 10 18 ns Figure 2
torF lc=300 mA, Igy=1g2=30 mA 18 30 ns
Cob Veg=5VY, f=1MHz 3.0 5.0 pF
Cp Vgg=0.5V, f=1MHz 8.0 pF
hye lc=30 mA, Vgg=10V, 3.5 7.0
f=100 MHz
hee Vee=1V, 10 mA 20
hee Vee=1V, Ic=30 mA 25 60 150
hee Vee=1V, Ic=100 mA 20 45 150
hee Vce=1V, Ic=300 mA 15
hee Vce=0.4V, Ic=30 mA 20
hee Vee=0.5Y, Ig=100 mA 20
Vcesan lc=30 mA, Ig=3 mA 0.20 \Y
VCE(SAT) |C= 100 mA, |B= 10 mA 0.30 v
Veesan lc=300mA, Ig=30 mA 0.50 v
VBEe(saT) Ilc=30 mA, Ig=3mA 0.95 \
VBE(sAT) Ic=100 mA, Ig=10 mA 1.2 \
VBE(sAT) lc=300 mA, Ig=30 mA 1.7 Y
BVceo Ic=10 uA 35 Y
BVceo lc=10 mA 15 \%
BVepo lg=10 uA 5.0 '
lego Veg=25V 100 nA
lego Veg=3V 100 - _nA
DC Current Gain vs Base-Emitter On Voltage vs Base Saturation Voltage vs
Collector Current Collector Current Collector Current
E 100 I T § 1.0 T T 18 —
| g A T p
g o 55°C |+ g Ta = 25° B2, 4
S “ z =TT g &0 A
E w L asc . S T T, = 100°C ) Zs -
= A NN E T 2% T
£ 4 af Y- LE T
:g: 20 Z 0.2 EE 04
=, - i H}L ‘
T 10 100 500 g 01 10 10 100 02 50 100 200 500

Ic = COLLECTOR CURRENT (mA)

e - COLLECTOR CURRENT (mA)

Ic — COLLECTOR CURRENT (mA)
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Prbcess 22

Vce(sar) — COLLECTOR-EMITTER

Ig2 ~ TURN OFF BASE CURRENT (mA) CAPACITANCE (pF) SATURATION VOLTAGE (V)

1g2 — TURN OFF BASE CURRENT (mA)
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7 707 17
A 13ns
/ //
A LA
/A A

0 20 a0 6.0 8.0 10
lg; — TURN ON BASE CURRENT (mA)

Fall Time vs Turn On and
Turn Off Base Curre_nts

c~30mA | A

Vec=15V fa0ns

'4=7~nl"’// p. 10ns_LA
/, ~ 12ns-7
// -
Pl ‘
A

0 20 40 60 80 10
151 — TURNON BASE CURRENT (mA)

lg2 — TURN OFF BASE CURRENT (mA)
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Process 22

Collector Reverse Current
vs Ambient Temperature

LI
Ve = 20V

25 50 5 100
Ta — AMBIENT TEMPERATURE (°C)

Switching Times vs
Collector Current
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Storage Time vs Turn On
and Turn Off Base Currents

Ic ~300mA /
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Delay Time vs Base-Emitter
Off Voltage and Turn On
Base Current

S -50 .
o e ~30mA  f120s /1 T
2 Vee =15V 7l 10 n7V5 nyy—\—
5 40 y
S ta= 140 / / / Gn:/
/77y
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Pulse generator

V|N rise time<1 ns
Source impedance = 500
PW =300 ns

Duty cycle<2%

Rise Time vs Collector and
Turn On Base Currents

Process 22

Switching Times vs
Ambient Temperature

100 12
z Vee = 15V
E 5 10 1
=
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§ 1 1T / rI/ i 6
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520 ] 2
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FIGURE 1. tgy, torr Test Circuit
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FIGURE 2. Charge Storage Time Measurement Circuit

To sampling oscilloscope
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Process 23

National
Semiconducl'or

0.018

(0.457)

0.015
(0.381)

0.0034
(0.0864)

%.__

0.0034
(0.0864)

Process 23 NPN Small Signal

DESCRIPTION

Process 23 is an overlay, double-diffused, gold doped,
silicon epitaxial device. Complement to Process 66.

APPLICATION

This deviceis designed as ageneral purpose amplifier and
switch. The useful dynamic range extends to 100 mA as a

* switch and to 100 MHz as an amplifier.

PRINCIPAL DEVICE TYPES

TO-18: NS3904
TO-92,EBC: 2N3904

Parameter Conditions Min Typ Max Units Notes
ton lc=10 mA, lg; =1 mA 30 70 ns Figure.1
torr Ic=10mA, Igo =1 mA 150 250 ns Figure 2
Cop Vog =5V, f=1MHz 27 40 pF
Clb VEB =0.5V, f=1MHz 8.0 pF
NF Vge =5V; I =100 4A, 20 dB
RS =1kQ, Psw= 15.7 kHz
hte * Ic=10 mA, Vcg =20V, 25 45
f=100 MHz )
hee lc=100 4A, Vge =5V 40
hee lc=1mA, Vcg=5V 90 .
hee lc=10 mA, Vg =5V 60 150 360
hFE lc =50 mA, Vgg =5V 40
hre lc=100 MA, Veg =5V 20
VCE(SAT) lC =10 mA, Ig=1mA v 0.15 v
Vee(saT) Ic=10mA, Ig=1mA 0.80 v
VCE(SAT) IC =50 mA, Ig=5mA 0.25 v
VBE(SAT) lc=50mA, Ig=5mA 0.85 \
BVcgo Ig=10 A 60 v
BVceo Ilc=1mA 30 v
BVego le=10 A 6.0 v
lceo Veg =30V 100 nA
leBo Veg =4V ' 100 nA
) Maximum Power
DC Current Gain vs Base-Emitter ON Voltage vs Dissipation vs
Collector Current Collector Current Ambient Temperature

o -

5 W TR : " Vee = 5V| g

I3 ! " o 3¢ E

£ g0 [ Il H o g™

2 e e Ta = 25°C il = 60

& i 5 s =t T A g 500

£ 120 ! E o ’H » 2 “ .‘\ | 018

E w0 5 . — Ta = 100°C g . m_gz\\\\

[x] g' = \ N

2 Hﬂ 1 2 SEAN

£ w T 02 E N \\

g | z £ 10

Lo : . . A\

£ o 10 10 100 Z m 10 0. 100 0 ‘50 100 150 200

I = COLLECTOR CURRENT (mA) Ic - COLLECTOR CURRENT (mA) < Ta ~ AMBIENT TEMPERATURE (°C)
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Vce — COLLECTOR-EMITTER VOLTAGE (V)

CAPACITANCE (pF)

hee — CURRENT GAIN

Contours of Constant Gain
Bandwidth Product (fr)

Collector Saturation
Voltage vs Collector Current

200 l T
15 } £

| ls
150 S

Ta= 25°C /
125

1
=300 Mri;

200 MHz

.100

078 7

050

SATURATION VOLTAGE (V)

00 MHz

Vceisar) — COLLECTOR EMITTER

00 MHz
1
‘””m,;{m iz

025

£l .
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0.1
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5.0
4.0

30

20

500

-
2
S

Capacitance vs Reverse

1 10 100 A 10 10 100
lc -~ COLLECTOR CURRENT (mA) Ic.— COLLECTOR CURRENT (mA)

Collector Cutoff Current vs

Bias Voltage . Ambient Temperature
Z 1000
F=1MHz = =
3
]
o«
-3
=2
2 10
= & >
L NG 5
\K ™ g
N 5 10 =]
a2 ==
Cob o} i
S /]
™1 '
g 10
0.1 1.0 10 100 - 0 25 50 75 100 125

REVERSE BIAS VOLTAGE (V) Ta — AMBIENT TEMPERATURE (°C)

Vge(sat) — BASE-EMITTER
SATURATION VOLTAGE (V)

hee ~ CURRENT GAIN (dB)

Process 23

Base Saturation Voltage vs
Collector Current

1.00 T T

95 % -10 y,
90 e va

Ta= 25°C

.15 'A

LA

A 1 10 100
Ic — COLLECTOR CURRENT (mA)

Current Gain and Phase
Angle vs Frequency

0
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¥ hyo ,/’0 <
0 0
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20 a \\ 120 @
15 [ 1w ©
1 160
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Noise Figure vs Frequency Resistance
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O N N B A R i ARy i
g o NN =05 ma z il
u ’yn = 2000 Y d Al =
- N Qo N
w Ic = 50 uA = z
R 1) :
o L LTI TR 2 3002, ° f= 1.0 kHz|
0 . 10 10 100 0.1 10 10 100
f - FREQUENCY (kHz) R — SOURCE RESISTANCE (k 2)
H PARAMETERS (Vg =10 Vp, f=1.0 kHz, Ty =25°C)
Current Gain Output Admittance Input impedance
VoI - 100 Voo Tiv i U =———=c= Vor S0V
f= 1.0 kHz || E = 1.0 kHz tA _ f=1.0kHz
Ta=25% | 3 T, =25°C vailll g Ta=25C
b4 1 o
t .-"’P— I E / ug
<
£ £ £
< S
E= -
: ==
L |
I. ‘!
Y 0.
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Ic ~ COLLECTOR CURRENT (mA) Ic — COLLECTOR CURRENT (mA)

Ic = COLLECTOR CURRENT (mA)
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Process 23

h,, — VOLTAGE FEEDBACK RATIO (x10™¢)

t, — RISE TIME (ns)

H PARAMETERS (Vce =10 Vpg, f =1.0 kHz, Ta=25°C) (Continued)

Process 23

Voltage Feedback Ratio *  Charge Data Turn On Time
10 o 0
Vee = 10V 5000 Ve =40V N Ic/lg = 10|
1 X = 1.0kHz 3000 1719 =10 A
\\ Ta=25°C 2000 U \
= LA 40V
"N\ 2 1000 S 100 ‘\ NAY Ll ey
4 w700 - N z SO ;
< T,=125°C4
3 S 500 3 s H Nt @ Ve = 3.0V]
N f 5 3w Hl A = A8 d
2 o 20 Suf - \}"
N -~ "0 L 20V N !
N U o / | 1
N M 1 ===l : 10 = :
o " oA HH F—t1,@ Vs =0 d
1.0 ] [ — 1T 50 ta®Vos - -
01 10 10 10 10 100 10 10 100
Ic — COLLECTOR CURRENT (mA) ) Ic - COLLECTOR CURRENT (mA) Ic - COLLECTOR CURRENT (mA)
Rise Time Storage Time Fall Time
500 500 500
% i -Ir Vee =40V { i X lg1=1a2
3 Ic/lg =10 ) : luslw & Vee = 40V
\\k é —J___: F =~ . \‘ T,-125°C Ic/lg =10
= ™~
10 1,-25° TR T o L] L
E F H ge
1 = ] g
T < ]
= =
T, = 125°C [
:\\ 5 i N
J=t,-1/8t - R
- =t 't T,= 259?\._:.
10 10 217 lg2 10 o
lellg=1 I T
50 50 cfla =10 5.0 =
10 10 100 1.0 10 100 10 1 100
Ic — COLLECTOR CURRENT (mA) Ic — COLLECTOR CURRENT (mA) Ic — COLLECTOR CURRENT (mA)

TRANSIENT CHARACTERISTICS (- T;=25°C—T,=125°C)

+3.0V

300 ns
-' "‘— +10.6V
DUTY CYCLE = 2%

-0.5V

<t.0ns L—

FIGURE 1. Delay and Rise Time Equivalent Test Circuii

+3.0V

10<t, <500 ps —] 1 |e— oSV

DUTY CYCLE=2%
0

-9.1V — |-
s V_. le— <1.0ns

FIGURE 2. ‘Slorage and Fall Time Equivalent Test Circuit
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Process 25 NPN Memory Driver

DESCRIPTION

Process 25 is an overlay, double-diffused, gold doped,
silicon epitaxial device. Complement to Process 70.

APPLICATION

This device was designed for high speed core driver
applications.

PRINCIPAL DEVICE TYPES

TO18: 2N4014
TO-39: 2N3725
TO-237: TN3725

S UL
(0:102)

Parameter Conditions Min Typ Max Units Notes
ton Ic=500 mA, Ig; =50 mA 12 35 ns Figure 1
tore lc=500 mA, Ig;=50 mA 50 60 ns Figure 1
Nye Ic=50 mA, Vg = 10V, 2.5 4.25

f=100 MHz
Cop Veg=10V, f=1 MHz 6 8 pF
Cip Veg=05V, f=1MHz 55 pF
hee Ig=10 mA, Vgg =1V 40
heg Ic=100 mA, Vgg =1V 45 90 150
hee Ic=300 mA, Vgg=1V 35
heg 1 =500 MA, Vge =1V 25
hee Ic=800 mA, Vgg =1V 20
hee lc=1A, Vgg=1V 15
hee I =800 mA, Vgg =2V 25
heg lc=1A, Vgg =5V 25
VeEsaT) lc=10mA, Ig=1mA 0.20 v
VeE(saT) Ic=100 mA, Ig=10 mA 0.20 v
Vcesam) Ic=300 mA, 1Ig=30 mA 0.40 Y
VcEesAT) Ic=500 mA, Ig=50 mA 0.50 v
Vece(saT) lc=800 mA, 80 mA 0.80 \Y
Veesan) Ic=1A, Ig= 100 mA 1.20 Y
VegsaT) Ic=10mA, Ig=1mA 0.70 v
Vegsan) Ic=100 mA, Ig=10 mA 0.85 Y
VBE(saT) Ic=300 mA, Ig=30 mA 1.20 v
Vegsam) Ic=500 mA, Ig=50 mA 1.20 v
VBE(SAT) |C= 800 mA, |g=80 mA 1.50 \
Vag(san Ic=1A, Ig=100 mA 1.70 v
BVceo Ilc=10 mA 40 \
BVcao Ic=100 A 80 v
BVego Ic=104A 6 %
lcso Vg =40V ' 100 nA
lego Veg=4V 100 nA
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Process 25

CAPACITANCE (pF) Vcesar) — COLLECTOR SATURATION VOLTAGE (V) hye — DC PULSED CURRENT GAIN

Ppomax) — MAXIMUM POWER DISSIPATION (mW)

Process 25

DC Pulsed Current Gain vs Base-Emitter ON Voltage vs Base Saturation Voltage vs
Collector Current . Collector Current Collector Current
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Process 27

National
Semiconductor

0.018

(0.457)
0.0035
(0.0889)

(0.457)

Process 27 NPN Small Signal

DESCRIPTION

Procéss 27 is a non-overlay, double-diffused, silicon
epitaxial device.

APPLICATION

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

PRINCIPAL DEVICE TYPES

TO-18: 2N915
TO-92,EBC: PN3694
TO-92,ECB: 2N3394

Parameter Conditions Min Typ Max ~ Units Notes

NF (wideband) Vee=5Y, Ic=100 4A, 15 dB
PBW= 15.7 kHz

NF (spot) Vee=5V, Ig=100 4A, 15 - dB
f=1kHz, Rg= 1k .

Cob Veg=10V, f=1 MHz 25" 3.5 pF

Cip Veg=0.50V, f=1 MHz 7.0 pF

fr Vee=10V, Ig=10 mA 250 450 MHz

heg Vee =10V, Ig =100 yA 40

hee Vee=10V, Ic=1mA 50

hre Vee= 10V, Ic=10 mA 60 180 360

heg Vee=10V, Ic=50 mA 45

VeesaT) lc=10mA, I[g=1mA 0.20 %

VBEe(saT) lc=1mA, Ig=1mA 0.85 \

BVceo Ic=100 4A 50 %

BVceo Ic=10 mA. 35 Vv

"BVego lg=10 uA 5.0 v
Ico Veg =40V 100 nA
leso Veg=4.0V 100 nA
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