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Introduction

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

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

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

HOW TO USE TH!S CATALOG

If you know the part/type number

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

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

Refer to the package outlines section beginning
on page A-14 for complete physical dimensions.

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

GUIDE PAGE
RF Selector. . ....... ... .. .......... 41
NPN General Purpose Amplifiers. ... ...... 42
PNP General Purpose Amplifiers. .. ... .. .. 44
NPN-RF Amplifier ......... .. ... ... 43
High Speed Switches. .. ................ 45
Power Transistors . .. ....... ... ...... 46
FET Application...................... 30

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

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

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

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

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

In desperation—call your local National represen-
tative or field office.
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Transistor Standard Parts List

Device Page  Process Pkag. Device Page  Process Pkg. Device Page  Process Pkg.
2N697 1-15 20 04 2N2219JTX 1-16 20 04 2N2722 1-561 07 30
2N699 1-28 12 10 2N2219JTXV 1-16 20 04 2N2857 1-6 42 25
2N706 1-2 21 18 2N2219A 1-16 20 04 2N2857J 1-6 42 25
2N706J 1-2 21 02 2N2219AJ 1-16 20 04 2N2857JTX 1-6 42 25
2N708 1-2 22 18 2N2219AJTX 1-16 20 04 2N2857JTXV 1-6 42 25
2N718 1-15 20 02 2N2219AJTXV 1-16 20 04 2N28%4 2-2 64 18
2N718A 1-15 20 02 2N2221 1-16 20 02 2N2894A 2-2 64 18
2N722 2-8 63 02 2N2221J 117 20 02 2N2903 1-51 07 30
2N743 1-2 21 18 2N2221JTX 117 20 02 2N2903A 1-51 07 30
2N744 1-2 21 18 2N2221JTXV 1-17 20 02 2N2904 2-9 63 04
2N753 1-2 21 18 2N2221A 117 20 02 2N2904J 2-9 63 04
2N760 1-11 07 02 2N2221AJ 117 20 02 2N2904JTX 2-9 63 04
2N760A 1-11 07 02 2N2221AJTX 117 20 02 2N2904JTXV 2-9 63 04
2N834 1-2 21 18 2N2221AJTXV 117 20 02 2N2904A 2-9 63 04
2N869 2-2 64 18 2N2222 1-17 20 02 2N2904AJ 29 63 04
2N869A 2-2 64 18 2N2222J 117 20 02 2N2905AJT X 2-9 63 04
2N915 1-15 23 02 2N2222JTX 117 20 02 2N2904AJTXV 29 63 04
2N916 1-15 23 02 2N2222JTXV 1-17 20 02 2N2905 2-9 63 04
2N917 1-6 43 25 2N2222A 1-17 20 02 2N 29054 2-9 63 04
2N918 1-6 43 25 2N2222A4 117 20 02 2N2905JTX 2-9 63 04
2N918J 1-6 43 25 2N2222AJTX 117 20 02 2N2905JTXV  2-9 63 04
2N918JTX 1-6 43 25 2N2222AJTXV 117 20 02 2N2905A 29 63 04
2N918JTXV 1-6 43 25 2N2243 1-29 12 10 2N2905AJ 2-10 63 04
2N929 1-11 Qa7 02 2N2243A 1-29 12 10 2N2805AJT X 2-10 63 04
2N929A 1-11 07 02 2N2270 1-29 12 10 2N2905AJTXV  2-10 63 04
2N929J 1-1 07 02 2N2369 1-2 21 18 2N 2906 2-10 63 02
2Ng29JTX -1 07 02 2N2369A 1-2 21 18 2N2906J 2-10 63 02
2N930 1-11 07 02 2N2369AJ 1-2 21 02 2N2906JTX 2-10 63 02
2N930A 1-1 07 02 2N2369AJTX 1-2 21 02 2N2906JTXV 2-10 63 02
2N930J 1-11 07 02 2N2369AJTXV 12 21 02 2N2906A 2-10 63 02
2N930JTX 1-11 07 02 2N2453 1-51 07 30 2N2906AJ 2-10 63 02
2N956 1-15 20 02 2N2453A 1-61 07 30 2N2906AJTX  2-10 63 02
2N981 1-11 07 02 2N2484 1-11 Q7 02 2N2906AJTXV 2-10 63 02
2N995 2-2 64 18 2N2484J 1-11 07 02 2N2907 2-10 63 02
2N995A 2-2 64 18 2N2484JTX 1-11 07 02 2N2907J 2-10 63 02
2N1132 2-8 63 04 2N2484JTXV 1-11 07 02 2N2907JTX 2-10 63 02
2N1420 1-16 20 04 2N 2504 1-12 07 02 2N2907JTXV 2-10 63 02
2N 1566 1-15 20 04 2N2509 1-11 07 02 2N2907A 2-10 63 02
2N1613 1-16 20 04 2N2510 1-11 o7 02 2N2907AJ 2-11 63 02
2N1711 1-15 20 04 2N2511 112 07 06 2N2907AJTX  2-11 63 02
2N2017 1-28 12 10 2N2586 1-12 07 02 2N2907AJTXV 211 63 02
2N2102 1-28 12 10 2N2604 2-6 62 06 2N2913 1-51 07 30
2N2192 1-28 12 10 2N2604J 2-6 62 06 2N2914 1-51 07 30
2N2192A 1-28 12 10 2N2604JTX 2-6 62 06 2N2915 1-52 07 30
2N2193 1-28 12 10 2N2604JTXV 2-6 62 06 2N2916A 1-52 07 30
2N2193A 1-28 12 10 2N2605 2-6 62 06 2N2916 1-52 07 30
2N2195 1-28 12 10 2N2605J 2-6 62 06 2N2916A 1-52 07 30
2N2195A 1-28 12 10 2N2605JTX 2-6 62 06 2N2917 1-b2 07 30
2N2218 1-15 20 04 2N2605JT XV 2-6 62 06 2N2918 1-52 07 30
2N2218J 1-15 20 04 2N2639 1-51 07 30 2N2919 1-52 07 30
2N2218JTX 1-15 20 04 2N2640 1-51 07 30 2N2918A 1562 07 30
2N22184TXV 1-15 20 04 2N2641 1-51 a7 30 2N2920 1652 07 30
2N2218A 1-16 20 04 2N2642 1-51 07 30 2N2920J 1-52 Q7 30
2N2218AJ 1-16 20 04 2N2643 1-51 07 30 2N2920JTX 1-52 07 30
2N2218AJTX 1-16 20 04 2N2644 1-51 07 30 2N2920JTXV 1-52 07 27
2N2218AJTXV 1-16 20 04 2N2696 2-8 63 02 2N2920A 1-62 07 30
2N2219 1-16 20 04 2N2712 117 27 74 2N2923 1-18 04 74
2N2219J 1-16 20 04 2N2714 1-18 27 74 2N2924 1-18 04 74
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Transistor Standard Parts List

Transistor Standard Parts List (continvea

Device Page Process Pkg. Device Page Process  Pkg. Device Page Process  Pky.
2N2925 1-18 04 74 2N3302 1-18 20 02 2N3568 1-31 12 72
2N2926 1-18 04 74 2N3304 2-3 65 18 2N3569 1-31 14 72
2N2972 1-52 07 08 | 2N3347 2-33 62 30 2N3576 2-3 64 18
2N2973 1-52 07 08 | 2N3348 2-33 62 30 2N3587 1-53 07 30
2N2974 1-53 07 08 2N3349 2-33 62 30 2N3600 1.7 42 25
2N2975 1-53 07 08 2N3350 2-33 62 30 2N3605 1-3 21 74
2N2976 1-63 07 08 2N3351 2-33 62 30 2N3606 1-3 21 74
2N2977 1-53 07 08 2N3352 2-33 62 30 2N3607 1-3 21 74
2N2978 1-53 07 08 2N3390 1-18 04 74 2N3634 2-19 73 10
2N2979 1-53 07 08 2N3391 1-18 04 74 2N3634J 2-19 73 09
2N3009 1-2 22 18 2N3391A 1-19 04 74 2N3634JTX 2-19 73 09
2N3011 1-2 21 18 2N3392 1-19 04 74 2N3635 2-19 73 10
2N3012 2-2 64 18 2N3393 1-19 04 74 2N3635 2-19 73 09
2N3013 1-2 22 18 2N3394 1-19 04 74 2N3635JTX 2-19 73 09
2N3015 1-2 25 17 2N3395 1-19 04 74 2N3636 2-19 73 10
2N3019 1-29 12 10 2N3396 1-19 04 74 2N3636J 2-19 73 09
2N3019J 1-29 12 09 2N3397 1-19 04 74 2N3636JTX 2-19 73 09
2N3019JTX 1-29 12 09 2N3398 1-19 04 74 2N3637 2-19 73 10
2N3019JTXV 1-29 12 16 2N3414 1-19 19 74 2N3637J 2-19 73 09
2N3020 1-30 12 10 2N3415 1-19 04 74 2N3637JTX 2-19 73 09
2N3053 1-30 12 10 2N3416 1-19 04 74 2N3638 2-12 63 72
2N3072 2-11 63 04 2N3417 1-19 04 74 2N3638A 2-13 63 72
2N3073 2-11 63 02 2N3444 1-3 25 17 2N3639 2-3 65 72
2N3107 1-30 12 10 2N3451 2-3 65 18 2N3640 2-3 65 72
2N3108 1-30 12 10 | 2N3467 2-3 70 17 2N3641 1-19 19 72
2N3109 1-30 12 10 | 2N3468 2-3 70 17 2N3642 1-19 19 72
2N3110 1-30 14 10 2N3478 1-6 42 25 2N3643 1-19 19 72
2N3114 1-30 08 10 2N3498 1-30 08 10 2N3644 213 63 72
2N3115 1-18 20 02 2N3498J 1-30 08 09 2N3646 1-3 22 72
2N3116 1-18 20 02 2N3498JTX 1-30 08 09 2N3662 1-7 43 74
2N3117 112 07 02 2N3498JTXV 1-30 08 09 2N3663 1-7 43 74
2N3120 2-11 63 04 2N3499 1-30 08 10 2N3665 1-31 12 10
2N3121 2-11 63 02 2N3499J 1-31 08 09 2N3666 1-32 12 10
2N3133 2-11 63 04 2N34994TX 1-31 08 09 2N3678 1-19 20 04
2N3134 2-11 63 04 2N3499JTXV 1-31 08 09 2N3691 1-20 23 72
2N3135 2-11 63 02 2N3500 1-31 08 10 2N3692 1-20 23 72
2N3136 2-11 63 02 2N35004 1-31 08 09 2N3693 1-20 27 72
2N3209 2-2 64 18 2N3500JTX 1-31 08 09 2N3694 1-20 27 72
2N3244 2-2 70 17 2N3500JTXV 1-31 08 09 2N3700 132 12 02
2N3245 2-2 70 17 2N3501 1-31 08 10 2N3700J 1-32 12 02
2N3246 1-12 07 02 2N3501J 1-31 08 09 2N3700JTX 1-32 12 02
2N3248 2-2 64 18 2N3501JTX 1-31 08 09 2N3700JTXV 1-32 12 02
2N3249 22 64 18 2N3501JTXV 1-31 08 09 2N3702 2-13 63 74
2N3250 2-11 69 02 2N3502 2-12 63 04 2N3703 2-13 63 74
2N3250A 2-11 69 02 2N3503 212 63 04 2N3704 1-20 13 74
2N3250AJ 2-12 69 02 2N3504 2-12 63 02 2N3705 1-20 13 74
2N3250AJTX 2-12 69 02 2N3505 212 63 02 2N3706 1-20 13 74
2N3Z50AJTXV 212 69 02 2N3545 2-3 64 18 2N3707 1-12 07 74
2N3251 212 69 02 2N3546 2-3 64 18 2N3708 112 07 74
2N3251A 212 69 02 2N3547 2-6 62 02 2N3709 1-12 07 74
2N3251AJ 2-12 69 02 2N3548 2-6 62 02 2N3710 1-12 07 74
2N3251AJTX 212 69 02 2N3549 2-6 62 02 2N3711 1-12 07 74
2N3251AJTXV  2-12 69 02 2N3550 2-6 62 02 2N3721 1-20 27 74
2N3252 1-2 25 17 2N3563 1.7 43 72 2N3724 1-3 25 17
2N3253 1-3 25 17 2N3564 1-7 43 72 2N3724A 1-3 25 17
2N3299 1-18 20 04 2N3565 1-12 07 72 2N3725 1-3 25 17
2N3300 1-18 20 04 2N3566 1-31 14 72
2N3301 1-18 20 02 2N3567 1-31 14 72




Transistor Standard Parts List (continueq

Device Page Process Pkg. Device Page Process  Pkg. Device Page  Process Pkg.
2N3725A 1-4 25 17 2N4023 2-36 62 30 2N4400 1-21 13 72
2N3726 2-33 62 30 2N4024 2-36 62 30 2N4401 1-21 13 72
2N3727 2-33 62 30 | 2N4025 2-36 62 30 2N4402 2-14 63 72
2N3742 1-32 48 10 | 2N4030 2-20 67 10 2N4403 2-14 63 72
2N3793 1-20 13 74 | 2N4031 220 67 10 2N4409 1-13 07 72
2N3794 1-20 13 74 2N4032 2-20 67 10 2N4410 1-13 07 72
2N3799 2-6 62 02 2N4033 2-20 67 10 2N4424 1-26 04 74
2N3800 2-34 62 08 2N4036 220 67 10 2N4916 2-14 66 72
2N3806 2-34 62 30 2N4037 2-20 67 10 2N4917 2-14 66 72
2N3807 2-34 62 30 2N4047 1-4 25 17 2N4918 2-26 3C 38
2N3808 2-34 62 30 2N4058 2-7 62 74 2N4919 2-26 3C 38
2N3809 2-34 62 30 2N4059 27 62 74 2N4920 2-26 3C 38
2N3810 2-34 62 30 2N4061 2-7 62 74 2N4921 1-40 2C 38
2N3810J 2-34 62 30 2N4062 2-7 62 74 2N4922 1-40 2C 38
2N3810JTX 2-34 62 30 2N4121 2-13 66 72 2N4923 1-40 2C 38
2N3810JTXV 2-34 62 30 2N4122 2-13 66 72 2N4924 1-32 12 10
2N3810A 2-35 62 30 2N4123 1-21 23 72 2N4926 1-32 48 10
2N3811 2-35 62 30 2N4124 1-21 23 72 2N4927 1-32 48 10
2N3811J 2-35 62 30 2N4125 2-13 66 72 2N4944 1-26 19 72
2N3811JTX 2-35 62 30 2N4126 213 66 72 2N4945 1-26 19 72
2N3811JTXV 2-35 62 30 2N4134 1-7 44 25 2N4946 1-26 19 72
2N3811A 2-35 62 30 2N4140 1-21 19 72 2N4951 1-26 13 74
2N3825 1-7 43 74 2N4141 1-21 19 72 2N4952 1-26 13 74
2N3827 1-20 27 74 2N4142 213 63 72 2N4953 1-26 13 74
2N3858 1-20 27 74 2N4143 2-13 63 72 2N4954 1-26 13 74
2N3858A 1-12 07 74 2N4208 2-3 65 18 2N4964 2-8 62 72
2N3853 1-20 27 74 2N4209 2-3 65 18 2N4965 2-8 62 72
2N3859A 1-12 07 74 2N4234 2-20 67 10 2N4966 1-13 Q7 72
2N3860 1-20 27 74 2N4235 2-20 67 10 2N4967 1-13 07 72
2N3877 1-12 07 74 2N4236 2-20 67 10 2N4968 1-13 07 72
2N3877A 1-13 07 74 2N4237 1-32 14 10 2N4969 1-26 19 72
2N3900 1-13 07 74 2N4248 2-7 62 72 2N4g70 1-26 19 72
2N3900A 1-13 07 74 2N4249 2-7 62 72 2N4971 2-14 63 72
2N3901 113 07 74 2N4250 2-7 62 72 2N4972 2-14 63 72
2N3903 1-20 23 72 2N4250A 2-7 62 72 2N5022 2-4 70 17
2N3904 1-20 23 72 2N4252 1-7 42 25 2N5023 2-4 70 17
2N3905 2-13 66 72 2N4258 2-3 65 72 2N5030 1-4 21 74
2N3906 2-13 66 72 2N4258A 2-3 65 72 2N5056 2-4 64 18
2N3907 1-563 07 30 2N4259 1-7 42 25 2N5057 2-4 64 18
2N3908 1-53 07 30 2N4274 1-4 21 72 2N5086 2-8 62 72
2N3932 1-7 42 25 2N4275 1-4 21 72 2N5087 2-8 62 72
2N3933 1-7 42 5 2N4286 1-13 07 74 2N5088 1-13 Q7 72
2N3945 1-32 12 10 2N4287 1-13 07 74 2N5089 1-13 07 72
2N3946 1-21 23 02 2N4288 2-7 62 74 2N5127 1-26 27 72
2N3947 1-21 23 02 2N4289 2-7 62 74 2N5128 1-26 19 72
2N3962 2-6 62 02 2N4290 213 63 74 2N5129 1-26 19 72
2N3963 2-7 62 02 2N4291 2-14 63 74 2N5130 1.7 43 72
2N3964 2-7 62 02 2N4292 1-7 43 74 2N5131 1-26 27 72
2N3965 27 62 02 2N4293 17 43 74 2N5132 1-26 27 72
2N4013 14 25 02 2N4294 14 21 74 2N5133 113 07 72
2N4014 14 25 02 2N4295 1-4 21 74 2N5134 1-4 21 72
2N4Q15 2-35 62 30 2N4314 2-20 67 10 2N5135 1-26 19 72
2N4016 2-35 62 30 2N4354 220 67 72 2N5136 1-26 19 72
2N4017 235« 62 30 2N4355 2-20 67 72 2N5137 1-27 19 72
2NA4018 236 62 30 2N4356 2-21 67 72 2N5138 2-14 66 72
2N4019 2-36 62 30 2N4384 1-13 07 02 2N5139 2-14 66 72
2N4020 2-36 62 30 2N4386 113 07 02 2N5140 2-4 65 72
2N4021 2-36 62 30 2Nb5142 2-14 63 72
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Transistor Standard Parts List

Transistor Standard Parts List (continuea

Device Page  Process Pka. Device Page  Process Pkg. Device Page  Process Pkg.
2N5143 2-14 63 72 | 2N5817 2156 63 77 25C399 4-2 44 25
2N5172 127 04 74 | 2N5910 24 65 72 25C454 4.2 27 74
2N5179 1-7 42 25 | 2N6034 2-26  3J 38 25C458 4-2 27 74
2N5180 1-7 42 25 | 2N6035 226 3J 38 25C460 4-2 27 74
2N5189 1-4 25 17 | 2N6036 226 3J 38 25C461 4.2 27 74
2N5190 1-40 2E 38 | 2N6037 142 2J 38 25C463 4-2 44 25
2N5191 1-40  2E 38 | 2N6038 142 2J 38 25C464 42 42 25
2N5192 1-41 2E 38 | 2N6039 142 2 38 25C466 4.2 42 25
2N5193 2-26  3E 38 | 2N6098 142  4A 37 25C495 4.2 14 38
2N5194 2-26  3E 38 | 2N6099 142 4A 37 25C536 4.2 42 74
2N5195 2-26 3E 38 | 2N6100 1442 4A 37 2SC536NP 6-4 04 74
2N5209 1-14 07 72 | 2N6101 1442 4A 37 25C562 43 45 28
2N5210 114 07 72 | 2N6102 1-42  4A 37 25C563 4.3 47 28
2N5219 127 27 72 | 2N6103 1-42  4A 37 25C644 43 04 74
2N5220 127 13 72 | 2N6106 226 5E(3E) 37 25C682 4.3 44 25
2N5221 214 63 72 | 2N6107 2-26  BE(3E) 37 25C683 4.3 44 25
2N5222 1-7 49 71 | 2N6108 2-26  BE(3E} 37 25C684 4-3 42 74
2N5223 127 27 72 | 2N6109 226  BE(3E) 37 25C717 4.3 43 74
2N5224 1-5 21 72 | 2N6110 2-26  BE(3E) 37 25C733 4-3 04 74
2N5225 1-27 13 72 | 2N6111 2-27 5E(3E) 37 25C735 4.3 19 74
2N5226 214 63 72 | 2N6121 1-42  4E(2E) 37 2SC761 4-3 41 25
2N5227 28 62 72 | 2N6122 1-43  4E(2E) 37 25C762 4.3 41 25
2N5232 114 07 74 | 2N6123 143  4E(2E) 37 25C784 4.3 42 74
2N5232A 1-14 07 74 | 2N6124 2-27 5E(3E) 37 25C785 43 42 74
2N5293 1-41 4E(2E) 37 | 2N6125 227  5E(3E) 37 25C828 43 04 74
2N5234 1-41 4E(2E) 37 | 2N6126 2-27 SE(3E) 37 25C829 4.3 23 74
2N5295 1-41 4E(2E) 37 | 2N6129 1-43  4E(2E) 37 25C947 4-3 41 25
2N5296 1-41 4E(2E) 37 | 2N6130 143  4E(2E}) 37 25C1047 4-3 42 74
2N5297 1-41 4E(2E) 37 | 2N6131 1443  4E{2E) 37 25C1117 43 41 25
2N65298 1-41 4E(2E} 37 | 2N6132 2-27 5E(3E) 37 25C1205 4-4 27 74
2N5305 150 05 74 | 2N6133 2-27 SE(3E) 37 28C1215 4.4 42 74
2N5306 150 05 74 | 2N6134 227  5E(3E) 37 25C1306 4-4 35 37
2N5307 150 05 74 | 2N6288 143 4E(2E) 37 25C1318 4-4 62 74
2N5308 1-50 05 74 | 2N6289 1-43 4E(2E) 37 25C1335 4-4 04 74
2N5355 214 63 74 | 2N6290 1-43  4E(2E) 37 25C1342 4-4 23 74
2N5365 2-14 63 74 | 2N6291 1-43  4E(2E) 37 25C1344 4-4 04 74
2N5366 215 63 74 | 2N6292 1-43  4E(2E) 37 25C1359 4-4 23 74
2N5400 215 74 72 | 2N6293 1-43  4E(2E) 37 25C1678 4-4 35 37
2N5401 2156 74 72 | 2N6386 1-43 2J 37 25C1760 4.4 14 35
2N5490 1-41 4E(2E) 37 | 2N6486 143 4A 37 40235 1-7 42 25
2N5491 1-41 4E(2E) 37 | 2N6487 1-43  4A 37 40236 1-7 42 25
2N5492 1-41 4E(2E) 37 | 2N6488 1-43  4A 37 40237 1-7 42 25
2N5493 1-41 4E(2E) 37 | 2N6489 2.27 5A 37 40238 1-8 42 25
2N5494 1-41 4E{2E) 37 | 2N6490 2:27 5A 37 40239 1-8 42 25
2N5495 1-41 4E{(2E} 37 | 2N6491 2-27 5A 37 40240 1-8 42 25
2N5496 1-41 4E(2E) 37 | 2N6554 2-21 78 35 40242 1-8 42 25
2N5497 1-41 4E(2E) 37 | 2N6555 2-21 78 35 40243 1-8 42 25
2N5550 1-27 16 72 | 2N6556 2-21 78 35 40244 1-8 42 25
2N5651 1-27 16 72 | 2SA719 4-2 63 74 40245 1-8 42 25
2N5655 142 36 38 | 25A738 4.2 77 38 40246 1-8 42 25
2N5656 1-42 36 38 | 25C313 4-2 42 25 40314 1-33 12 10
IN5657 1-42 36 38 | 25C372 4-2 27 74 40319 2-21 67 10
2N5759 1-5 21 72 | 2sC380 4.2 23 74 40321 1-33 48 10
2N5770 1-7 43 72 | 25C385 4-2 43 74 92PE37A 1-33 38 90
2N5771 2-4 65 72 | 25387 42 43 74 92PE378B 1-33 38 90
2N5772 1-5 22 72 | 2sC388 4-2 46 74 | 92PE37C 1-33 38 90
2N5816 1-27 13 77 | 25C394 4.2 23 74 92PE77A 2-21 78 90

25C398 4-2 44 25 92PE778B 2-21 78 20
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Transistor Standard Parts List (continued)

Device Page  Process Pkg. Device Page  Process Pkg. Device Page  Process Pkg.
92PE77C 2-21 78 90 BC169C 34 04 74 BC238B-92 39 04 77
I2PE487 1-33 48 90 BC177 34 71 02 BC238C-92 3-9 04 77
92PE488 1-33 48 90 BC177A 34 71 02 BC239-92 3-9 04 77
92PE489 1-33 48 90 BC1778B 34 Al 02 BC239B-92 3-9 04 77
92PUO1 1-33 37 91 BC177VI 34 71 02 B8C239C-92 39 04 77
32PUO1A 1-33 37 N BC178 3-4 71 02 BC261A 3-9 71 02
92PU0O5 1-34 39 91 BC178A 34 71 02 BC261B 3-10 71 02
92PU06 1-34 39 91 BC178B 34 71 02 BC262A 3-10 71 02
92PU10 1-34 48 91 BC179 34 71 02 BC2628 3-10 71 02
92PU45 1-50 05 91 BC179A 34 71 02 BC263A 3-10 71 02
92PU45A 1-60 05 91 BC179B 35 71 02 BC263B 3-10 71 02
92PUS1 2-21 77 91 BC182 3-5 04 77 BC307-92 3-10 71 77
92PUS1A 2-21 77 91 BC182A 3-5 04 77 BC307A-92 3-10 71 77
92PULS 2-21 79 91 BC182B 35 04 77 BC307B-92 3-10 71 77
92PUS6 2-21 79 91 BC182L 35 04 74 BC308-92 3-10 71 77
92PUB7 2-22 79 9N BC182LA 35 04 74 BC308A-92 3-10 71 77
92PU100 1-34 39 91 BC182LB 35 04 74 BC3088-92 3-11 71 77
92PU200 2-22 79 91 BC183 35 04 77 BC308C-92 311 71 77
92PU391 1-34 48 91 BC183A 35 04 71 BC309-92 3-11 71 77
92PU392 1-34 48 91 BC183B 35 04 77 BC309B-92 3-11 71 77
92PU393 1-34 48 91 BC183C 3-5 04 77 BC309C-92 311 71 77
BC107 3-2 04 02 BC183L 3-6 04 74 BC317 3-11 04 72
BC107A 3-2 04 02 BC183LA 3-6 04 74 BC317A 311 04 72
BC107B 3-2 04 02 BC183LB 3-6 04 74 BC317B 3-11 04 72
BC108 3-2 04 02 BC183LC 3-6 04 74 BC318 3-1 04 72
BC108A 3-2 04 02 BC184 3-6 04 77 BC318A 311 04 72
BC108B 3-2 04 02 BC184B 3-6 04 77 BC318B 3-12 04 72
BC108C 3-2 04 02 BC184C 3-6 04 77 BC318C 312 04 72
BC109 3-2 04 02 BC184L 3-6 04 74 BC319 3-12 04 72
BC109B 3-2 04 02 BC1841.B 3-6 04 74 BC3198 312 04 72
BC109C 3-2 04 02 BC184LC 3-6 04 74 BC319C 3-12 04 72
BC140 3-2 14 10 | BC212 36 63 77 BC327 3-12 67 77
BC140-6 3-2 14 10 BC212A 3-6 63 77 BC327-10 3-12 67 77
BC140-10 32 14 10 | BC2128B 3-6 63 77 | BC327-16 312 67 77
BC140-16 32 14 16 | BC212L 3-7 63 74 BC327-25 3-12 67 77
BC141 3-2 14 10 | BC212LA 37 63 74 BC328 3-12 67 77
BC141-6 3-2 14 10 | BC212LB 3.7 63 74 | BC328-10 312 87 77
BC141-10 3-2 14 10 | BC213 3.7 63 77 | BC328-16 312 67 77
BC143 3-2 63 03 BC213A 3.7 63 77 BC328-25 312 67 77
BC146-1 3-3 04 74 BC213B 3-7 63 77 BC337 3-12 14 77
BC160 3-3 67 10 BC213C 3-7 63 77 BC337-10 3-12 14 77
BC160-6 3-3 67 10 BC213L 3-7 63 74 BC337-16 3-12 14 77
BC160-10 3-3 67 10 BC213LA 3.7 63 74 BC337-25 312 14 77
BC160-16 3-3 67 10 BC213LB 3.7 63 74 BC338 3-13 14 77
BC161 33 67 10 | BC213LC 3-8 63 74 BC338-10 313 14 77
BC161-6 33 67 10 | BC214 3-8 63 77 BC338-16 313 14 77
BC161-10 33 67 10 BC214A 3-8 63 77 BC338-25 3-13 14 77
BC161-16 3-3 67 10 BC214B 3-8 63 77 BC485 3-13 14 77
BC167 3-3 04 74 BC214C 3-8 63 77 BC485A 313 14 77
BC167A 3-3 04 74 BC214L 3-8 63 74 BC4856B 3-13 14 77
BC167B 3-3 04 74 BC214LB 3-8 63 74 BC485L 3-13 14 77
BC168 3-3 04 74 BC214LC 3-8 63 74 BC547 3-13 04 77
BC168A 33 04 74 BC237-92 3-8 04 77 BCH47A 3-13 04 77
BC168B 3-3 04 74 BC237A-92 3-8 04 77 BCH47B 313 04 77
BC168C 3-4 04 74 BC237B-92 3-8 04 77 BC547C 3-13 04 77
BC169 34 04 74 BC238-92 39 04 77 B8C548 3-14 04 77
BC169B 3-4 04 74 | BC238A-92 39 04 77 BC548A 314 04 77

BC548B 3-14 04 77
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Transistor Standard Parts List (continued

Transistor Standard Parts List

Device Page Process Pkg. Device Page  Process Pkg. Device Page Process Pkg.
BC548C 3-14 04 77 BD2408B 3-18 5F(3C) 37 BD373A-25 3-21 37 90
BC549 3-14 04 77 BD240C 3-18 5F{3C) 37 BD373B 3-22 38 90
BCH498 3-14 04 77 BD241 3-18 4F(2C) 37 BD373B-10 3-22 38 90
BC549C 3-14 04 77 BD241A 3-18 4F(2C) 37 BD373B-16 3-22 38 90
BC550 3-14 04 77 BD241B 3-18 4F(2C) 37 BD373B-25 3-22 38 90
BC550B 3-14 04 77 BD241C 3-18 4F(2C) 37 BD373C 3-22 38 90
BCH550C 3-14 04 77 BD242 3-18 S5E(3E) 37 BD373C-6 3-22 38 90
BCE57 3-14 71 77 BD242A 3-18 5E(3E) 37 BD373C-10 3-22 38 90
BC557A 3-14 71 77 BD242B 3-19 5E(3E) 37 BD373C-16 3-22 38 a0
BC5H578 3-14 71 77 BD242C 3-19 HE(3E) 37 BD373D 3.22 39 90
BC558 3-15 71 77 BD370A 3-19 78 91 BD373D-6 3-22 39 90
BC558A 3-15 71 77 BD3704-10 3-19 78 91 BD373D-10 3-22 39 90
BC5H588 3-15 71 77 BD370A-16 3-19 78 91 BD375 3-22 38 38
BC558C 3-15 71 77 BD370A.-25 3-19 78 91 BD375-6 3-22 38 38
BC559 3-15 71 77 BD3708B 3-19 78 91 BD375-10 3-22 38 38
BC559A 3-15 71 77 BD3708B-10 3-19 78 91 BD375-16 3-22 38 38
BC559B 3-15 71 77 BD3708B-16 3-19 78 91 BD375-25 3-22 38 38
BC559C 3-15 71 77 BD370B-25 3-19 78 91 BD376 3-22 78 38
BC560 3-15 71 77 BD370C 3-19 78 91 BD376-6 3-22 78 38
BC560A 3-15 71 77 BD370C-6 3-19 78 91 B8D376-10 3-22 78 38
BC5608 3-15 71 77 BD370C-10 3-19 78 91 BD376-16 3-23 78 38
BC560C 3-16 71 77 BD370C-16 3-19 78 91 BD376-25 3-23 78 38
BCY56 3-16 04 02 BD370C 3-19 79 9N BD377 3-23 38 38
BCY57 3-16 04 02 BD370C-6 3-19 79 91 BD377-6 3-23 38 38
BCY58 3-16 04 02 BD370C-10 320 79 91 8D377-10 3-23 38 38
BCY58-7 3-16 04 02 BD371A 3-20 37 91 BD377-16 3-23 38 38
BCY58-8 3-16 04 02 BD371A-10 320 37 91 BD377-25 3-23 38 38
BCY58-9 3-16 04 02 BD371A-16 3-20 37 91 BD378 3-23 78 38
BCY58-10 3-16 04 02 BD3714-25 3-20 37 91 BD378-6 3-23 78 38
BCY59 3-16 04 02 BD3718B 320 38 91 BD378-10 3-23 78 38
BCY59-7 3-16 04 02 BD371B-10 3-20 38 91 BD378-16 3-23 78 38
BCY59-8 3-16 04 02 BD371B-16 3-20 38 91 BD378-25 3-23 78 38
BCY59-9 3-16 04 02 BD371B-25 320 38 9N BD379 3-23 39 38
BCY59-10 3-16 04 02 BD371C 3-20 38 91 BD379-6 3-23 39 38
BCY70 317 71 02 BD371C-6 3-20 38 91 BD379-10 3-23 39 38
BCY71 3-17 71 02 BD371C-10 3-20 38 91 BD379-16 3-23 39 38
BCY71A 317 71 02 BD371C-16 320 38 91 BD379-25 3-24 39 38
BCY72 3-17 71 02 BD371C 3-20 39 91 BD380 3-24 79 38
BD135 317 37 38 BD371C-6 3-20 39 91 BD380-6 3-24 79 38
BD136 317 77 38 BD371C-10 3-20 39 g BD380-10 3-24 79 38
BD137 317 38 38 BD372A 320 78 90 BD380-16 3-24 79 38
BD138 3-17 78 38 BD372A-10 320 78 90 BD380-25 3-24 79 38
BD139 317 39 38 BD372A-16 320 78 90 BD433 3-24 2E 38
BD140 3-17 79 38 BD372A-25 3-21 78 90 BD434 3-24 3E 38
BD201 317 4A 37 8D372B 3-21 78 90 BD435 3-24 2E 38
BD202 3-17 5A 37 BD372B-10 3-21 78 90 BD436 3-24 3E 38
BD233 3-17 2C 37 BD3728B-16 3-21 78 90 BD437 3-24 2E 38
BD234 3-18 3C 38 BD372B-25 3-21 78 90 BD438 3-24 3E 38
BD235 3-18 2C 38 BD372C 3-21 78 90 BD439 3-24 2E 38
BD236 3-18 3C 38 BD372C-6 321 78 90 BD440 3-24 3E 38
BD237 3-18 2C 38 BD372C-10 3-21 78 90 BD441 3-24 2E 38
BD238 3-18 3C 38 BD372C-16 3-21 78 90 BD442 3-25 3E 38
BD239 3-18 4F(2C) 37 BD372C 3-21 79 90 BD533 3-25 4E(2E) 37
BD239A 3-18 4F(2C) 37 BD372D-6 3-21 79 90 BD534 3-25 5E(3E) 37
BD2398B 3-18 4F{2C) 37 BD372D-10 3-21 79 90 BD535 3-25 4E(2E) 37
BD239C 3-18 4F{2C) 37 BD373A 321 37 90 BD536 3-25 B5E(3E) 37
BD240 3-18 5F(3C) 37 BD373A-10 321 37 90 BD537 3-25 4E(2E} 37
BD240A 3-18 5F(3C) 37 BD373A-16 321 37 90 BD538 3-25 5E(3E) 37




Transistor Standard Parts List (continueq
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BD633 3-25 4F(2C) 37 | BFX86 3-28 14 10 D40D10 1-34 38 35
BD634 3-25 5F(3C) 37 | BFX87 3-29 63 04 D40D11 1-34 38 35
BD635 3-25 4F(2C} 37 BFX88 3-29 63 04 D40D13 1-34 38 35
BD636 3-25 5F(3C) 37 | BFY72 3-29 20 04 D40D 14 1-35 38 35
BD637 3-25 4F(2Cy 37 BFY76 3-29 07 02 D40E1 1-35 38 35
BD638 3-25 5F(3C) 37 | BSX21 3-29 07 02 D40ES 1-35 38 35
BD675 3-26 2 38 | BSX45-6 3-29 14 10 D40E7 1-35 38 35
BD675A 3-26 24 38 | BSX45-10 3-29 14 10 D4ON1 1-35 48 35
BD676 3-26 3J 38 | BSX45-16 3-29 14 10 D40ON2 1-35 48 35
BD676A 3-26 3J 38 | BSX46-6 3-29 14 10 D4ON3 1-35 48 35
BD677 3-26 2J 38 BSX46-10 3-29 14 10 D40N4 1-36 48 35
BD677A 3-26 2J 38 | BSX46-16 3-29 14 10 D40N5 1-35 48 35
BD678 3-26 3J 38 | BSX48 3-29 20 02 D41D1 2-22 78 35
BD678A 3-26 3J 38 | BSX88 3-29 21 18 D41D2 2-22 78 35
BD679 3-26 24 38 BSY38 3-30 21 18 D41D4 2-22 78 35
BD679A 3-26 2] 38 BSY39 3-30 21 18 D41D5 2-22 78 35
BD680 3-26 3J 38 BSY51 3-30 20 04 D41D7 2-22 78 35
BD680A 3-26 3J 38 BSY62 3-30 20 04 D41D8 2-22 78 35
BD681 3-26 2J 38 BSY53 3-30 20 04 D41D10 2-22 78 35
BD682 3-26 3J 38 BSY54 3-30 20 04 D41D 11 2-22 78 35
BD733 3-26 4F(2C) 37 BSY95A 3-30 21 02 D41D13 2-22 78 35
BD734 3-26 5E(3E) 37 CS9011 4-4 27 72 D41D14 2-22 78 35
BD735 3-26 4F(2C) 37 CS9012 4-4 60 72 D41E1 2-22 78 35
BD736 3-26 5E(3E) 37 CS9013 4-4 09 72 D41ES 2-22 78 35
BD737 3-26 4F(2C) 37 CS9014 4-4 04 72 D41E7 2-22 78 35
BD738 3-26 5E{3E) 37 €S9015 4-4 71 72 D42C1 1-35 37 36
BF167 3-26 45 28 CS9016 4-4 44 72 D42C2 1-35 37 36
BF180 3-26 41 25 CS9018 4-4 43 72 D42C3 1-35 37 36
BF181 3-26 41 25 DH3467CD 24 70 40 D42C4 1-35 37 36
BF 182 326 41 25 DH3467CN 2-4 70 39 D42C5 1-35 37 36
BF194 3-26 46 78 DH3468CD 2-4 70 40 D42C6 1-35 37 36
BF195 3-27 46 78 DH3468CN 2-4 70 39 D42C7 1-36 38 36
BF196 3-27 45 78 DH3724CD 1-5 25 40 D42C8 1-36 38 36
BF197 3-27 47 78 DH3724CN 1-5 25 39 D42C9 1-36 38 36
BF198 3-27 45 78 DH3725CD 1-5 25 40 D42C10 1-36 38 36
BF199 3-27 47 78 DH3725CN 1-5 25 39 D42C11 1-36 38 36
BF200 327 A 25 D40C1 1-50 05 35 D42C12 1-36 38 36
BF233-2 3-27 49 " D40C2 1-60 05 35 D43C1 222 77 36
BF233-3 3-27 49 71 D40C3 1-50 05 35 D43C2 2-22 77 36
BF233-4 3-27 49 71 D40C4 1-50 05 35 D43C3 2-22 77 36
BF233-5 3-27 49 71 D40CH 150 05 35 D43C4 2-22 77 36
BF240 3-27 a7 78 D40C7 1-50 05 35 D43C5h 2-23 77 36
BF241 3-27 47 78 DA40C8 1-60 05 35 D43C6 2-23 77 36
BF254 3-27 46 78 D40D1 1-34 38 35 D43C7 2-23 78 36
BF255 3-27 46 78 D40D2 1-34 38 35 D43C8 2-23 78 36
BF257 3-27 48 10 D40D3 1-34 38 35 D43C9 2-23 78 36
BF258 327 48 10 D40D4 1-34 38 35 D43C10 2-23 78 36
BF259 3-28 48 10 D40D5 1-34 38 35 D43C11 2-23 78 36
BF457 3-28 48 38 D40D7 1-34 38 35 D43C12 2-23 78 36
BF458 3-28 48 38 D40D8 1-34 38 35 D44Ch 1-43 4F(2C) 37
BF459 3-28 48 38 D44C2 1-43 4F(2C) 37
BFX13 3-28 66 02 D44C3 1-44 4E(2E) 37
BFX29 328 63 04 D44C4 144 4F(2C) 37
BFX30 328 63 04 D44C5 1-44 4F(2C) 37
BFX37 3-28 62 02 D44C6 1-44 4E(2E) 37
BF X65 328 62 02 D44C7 1-44 4F(2C) 37
BF X84 3-28 14 10 D44C8 1-44 4F(2C) 37
BF X85 3-28 14 10 D44C9 1-44 4E(2E) 37
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D44C10 1-44 4F(2C) 37 MJE712 2-29 79 38 MPS3640 24 65 72
D44C11 1-44 4E(2E) 37 MJET720 1-45 37 38 MPS3642 1-24 19 72
D44C12 1-44 4E(2E) 37 MJE721 1-45 38 38 MPS3644 2-15 63 72
D44H1 1-44 4A 37 MJE722 1-45 39 38 MPS3645 2-15 63 72
D44H2 1-44 4A 37 MJEB00 1-45 2J 38 MPS3646 1-5 22 72
D44H4 1-44 4A 37 MJE8BO1 1-45 2J 38 MPS3693 1-24 27 72
D44H5 1-44 4A 37 MJE802 1-45 24 38 MPS3694 1-24 27 72
D44H7 1-44 4A 37 MJE803 1-45 24 38 MPS3702 2-15 63 72
D44H8 1-44 4A 37 MPSAQ5 1-36 12 72 MPS3703 215 63 72
D44H10 1-44 4A 37 MPSAQ06 1-36 12 72 MPS3704 1-24 13 72
D44H11 1-44 4A 37 MPSAQ9 1-14 07 72 MPS3705 1-24 13 72
D45C1 2-27 5F(3C) 37 MPSA10 1-23 27 72 MPS3706 1-24 13 72
D45C2 2.27 5F(3C) 37 MPSA12 1-50 05 72 MPS3707 1-14 07 72
D45C3 2-27 5E(3E) 37 MPSA13 1-50 05 72 MPS3708 1-14 07 72
D45C4 2-27 5F(3C) 37 MPSA14 1-50 05 72 MPS3709 1-14 07 72
D45Ch 2-27 BF(3C) 37 MPSA20 1-23 02 72 MPS3710 1-14 07 72
D45C6 2-27 5E(3E) 37 MPSA42 1-36 48 72 MPS3711 1-14 07 72
DA45C7 2-27 5F(3C) 37 MPSA43 1-36 48 72 MPS3721 1-24 23 72
D45C3 2-28 5F(3C} 37 MPSA55 2-23 67 72 MPS3826 1-24 23 72
D45C9 2-28 5E(3E) 37 MPSA56 2-23 67 72 MPS3827 1-24 23 72
D45C10 2-28 6F(3C) 37 MPSA70 2-8 62 72 MPS4354 2-23 67 72
D45C11 2-28 BE(3E) 37 MPSHO7 1-8 41 75 MPS4355 2-23 67 72
D45C12 2-28 5E(3E} 37 MPSHO8 1-8 41 75 MPS4356 2-23 67 72
D45H1 2-28 5A 37 MPSH10 1-8 42 71 MPS5172 1-24 04 72
D45H2 2-28 5A 37 MPSH11 1-8 47 76 MPS6507 1-9 43 72
D45H4 2-28 A 37 MPSH19 1-8 47 76 MPS6511 1-9 43 72
D45H5 2-28 bA 37 MPSH20 1-8 49 71 MPS6512 1-24 23 72
DA45H7 2-28 5A 37 MPSH24 1-8 47 76 MPS6513 1-24 23 72
D45H8 2-28 5A 37 MPSH30 1-8 44 71 MPS6514 1-24 23 72
D45H10 2-28 5A 37 MPSH31 1-8 44 71 MPS6515 1-25 23 72
D45H11 228 5A 37 MPSH32 1-8 45 76 MPS6516 2-15 66 72
EN918 1-8 43 72 MPSH34 1-8 47 76 MPS6517 2-15 66 72
EN930 1-14 07 72 MPSH37 1-8 49 71 MPS6518 2-15 66 72
EN2222 1-23 19 72 MPSLO1 1-23 16 72 MPS6520 1-25 04 72
EN2369A 1-5 21 72 MPSL51 2-15 14 72 MPS6521 1-25 04 72
EN2484 1-14 07 72 MPS706 1-5 21 72 MPS6522 2-15 66 72
EN2907 2-15 63 72 MPS834 1-5 21 72 MPS6523 2-8 62 72
MJE170 2-28 77 38 MPS2369 1-5 21 72 MPS6530 1-25 13 72
MJE171 2-28 78 38 MPS2711 1-23 23 72 MPS6531 1-25 13 72
MJSE172 2-28 79 38 MPS2712 1-23 23 72 MPS6532 1-25 13 72
MJE180 1-45 37 38 MPS2713 1-5 21 72 MPS6533 2-16 63 72
MJE181 1-45 38 38 MPS2714 1-5 21 72 MPS6534 2-16 63 72
MJE182 1-45 39 38 MPS2716 1-23 23 72 MPS6535 2-16 63 72
MJE340 1-45 36 38 | MPS2923 1-23 04 72 MPS6539 1-9 42 71
MJE341 1-45 36 38 | MPS2924 1-23 04 72 MPS6540 1-9 49 71
MJE3439 1-4% 36 38 MPS2925 1-23 04 72 MPS6541 1-9 43 72
MJE344 1-45 36 38 MPS2926 1-23 04 72 MPS6542 1-9 47 76
MJE3440 1-45 36 38 MPS3392 1-23 04 72 MPS6543 1-9 47 76
MJE370 2-28 3C 38 MPS3393 1-24 04 72 MPS6544 1-9 49 71
MJE371 2-28 3E 38 MPS3394 1-24 04 72 MPS6546 19 47 76
MJEB20 1-45 2C 38 | MPS3395 1-24 04 72 MPS6547 1-9 47 76
MJEB21 1-45 2C 38 | MPS3396 1-24 04 72 MPS6548 19 42 71
MJE700 2-28 3J 38 | MPS3397 1-24 04 72 MPS6560 1-36 14 72
MJE701 2-29 3J 38 | MPS3398 1-24 04 72 MPS6561 1-36 14 72
MJE702 2-29 34 38 | MPS3563 1-9 43 72 MPS6562 2-23 67 72
MJE703 2-29 3J 38 | MPS3638 215 83 72 MPS6563 2-23 60 72
MJE710 2-29 77 38 | MPS3638A 2-15 63 72 MPS6564 1-25 27 72
MJE711 2-29 78 38 | MPS3639 2-4 65 72 MPS6565 1-25 27 72




Transistor Standard Parts List (continuea)

Device Page Process Pkg. Device Page Process  Pkg. Device Page Process  Pkg.
MPS6566 125 27 72 | NBO12E 536 04 72 NB221Y 548 63 90
MPS6567 1-9 49 71 | NBO12F 536 04 74 NB222E 548 63 72
MPS6568A 19 44 71 | NBO12H 536 04 77 NB222F 548 63 74
MPS6569 19 44 71 | NBO13E 540 04 72 NB222H 548 63 77
MPS6570 19 44 71 | NBO13F 540 04 74 NB222X 548 63 91
MPS6571 1-14 07 72 | NBO13H 540 04 77 NB222Y 548 63 90
MPS6573 125 02 72 | NBO14E 540 04 72 NB223E 548 63 72
MPS6574 125 02 72 | NBO14F 540 04 74 NB223F 548 63 74
MPS6575 125 02 72 | NBO14H 540 04 77 NB223H 548 63 77
MPS6576 125 02 72 | NBO21E 536 62 72 NB223X 548 63 91
MRF472 145 35 38 | NBO21F 536 62 74 NB223Y 548 63 90
MRF501 1-9 42 25 | NBO21H 536 62 77 NB311E 552 38 72
MRF502 19 42 25 | NBQ22E 536 62 72 NB311F 552 38 74
MRF8004 136 35 10 | NBO22F 536 62 74 NB311H 552 38 77
NAO1E 5-4 09 72 | NBO22H 5-36 62 77 NB311K 552 38 35
NAO1F 5.4 09 74 | NBO23E 540 62 72 NB311M 552 38 36
NAOTH 54 09 77 | NBO23F 540 62 74 NB311X 5-52 38 91
NAQ2E 5-4 60 72 | NBO23H 5.40 62 77 NB311Y 552 38 90
NAO2F 5-4 60 74 | NBO24E 540 62 72 NB321E 552 38 72
NAOZH 5.4 60 77 | NBO24F 540 62 74 NB312F 552 38 74
NAT1E 5-8 09 72 | NBO24H 540 62 77 NB312H 552 38 77
NA11F 5-8 09 74 | NB111E 5-44 04 72 NB312K 552 38 35
NA1T1H 5-8 09 77 | NB111F 544 04 74 NB312M 552 38 36
NA12E 5-8 60 72 | NB111H 544 04 77 NB312X 552 38 91
NA12F 5-8 60 74 | NB112E 5-44 04 72 NB312Y 552 38 90
NA12H 5-8 60 77 | NB112F 544 04 74 NB313E 5.562 38 72
NA22E 512 77 72 | NB112H 544 04 77 NB313F 552 38 74
NA22F 512 77 74 | NB113E 544 04 72 NB313H 552 38 77
NA22H 512 77 77 | NB113F 544 04 74 NB313K 552 38 35
NA22X 512 77 91 [ NB113H 544 04 77 NB213M 552 38 36
NA22Y 512 77 90 | NB121E 5-44 62 72 NB313X 552 38 91
NA31K 5-16 37 35 | NB121F 544 62 74 NB313Y 552 38 90
NA31M 5-16 37 36 | NB121H 544 62 77 NB321E 552 78 72
NA31X 516 37 91 | NB122E 544 62 72 NB321F 552 78 74
NA31Y 516 37 90 | NB122F 544 62 74 NB321H 552 78 77
NA32K 516 77 35 | NB122H 544 62 77 NB321K 552 78 35
NA32M 5.16 77 36 | NB123E 544 62 72 NB321M 552 78 36
NA32X 516 77 91 | NB123F 5-44 . 62 74 NB321X 552 78 91
NA32Y 5-16 77 90 | NB123H 544 62 77 NB321Y 552 78 90
NA41U 520 37 38 | NB211E 548 19 72 NB322E 552 78 72
NA41IW 520 37 37 | NB211F 548 19 74 NB322F 552 78 74
NA42U 520 77 38 | NB211H 548 19 77 NB322H 552 78 77
NA42W 520 77 37 | NB211X 548 19 91 NB322K 5.52 78 35
NABIU 524  2C 38 | NB211Y 5-48 19 90 NB322M 562 78 36
NAB1W 524  4F(2C) 37 | NB212E 5-48 19 72 NB322X 562 78 91
NA52U 5-24  3C 38 | NB212F 548 19 74 NB322Y 5-52 78 90
NAB2W 5.24  BF(3C) 37 | NB212H 548 19 77 NB323E 552 78 72
NAB1U 528 2E 38 | NB212X 548 19 91 NB323F 562 78 74
NAGTW 5.28  4E(2E) 37 [ NB212Y 548 19 90 NB323H 562 78 77
NAB2U 5.28  3E 38 | NB213E 548 19 72 NB323K 552 78 35
NA62W 528  5E(3E) 37 | NB213F 548 19 74 NB323M 552 78 36
NA71U 532  2E 38 | NB213H 548 19 77 NB323X 552 78 91
NA71W 532  4E(2E) 37 | NB213X 548 19 91 NB323Y 552 78 90
NA72U 532  3E 38 | NB213Y 548 19 80 NCBJ14 145 14 38
NA72W 5-32 5E(3E} 37 | NB221E 548 63 72 NCBJ35 145 35 38
NBOT1E 536 04 72 | NB221F 548 63 74 NCBS14 136 14 10
NBO11F 5-36 04 74 | NB221H 548 63 77 NCBS35 1-36 35 10
NBO11H 536 04 77 | NB221X 548 63 91 NCBT13 1-25 13 72

17

)Si sMed piepue)s iojsisuel]



Transistor Standard Parts List

Transistor Standard Parts List continueq)

Device Page Process Pka. Device Page Process Pkg. Device Page Process  Pkg.
NCBV14 1-36 14 35 | NSDU5B]1 2-24 77 35 NSPE98A 2-30 5J(3J) 37
NCBW35 1-45 35 37 | NSDUB1A 2-24 77 35 NSP699 1-46 4J(2J) 37
NCBX14 1-36 14 a1 NSDUB2 2-24 77 35 NSPG99A 1-46 4J(2J) 37
NRO41E 5-68 04 72 | NSDUb5 2-24 78 35 NSP700 2-30 54(34) 37
NRO41F 568 04 74 NSDU56 2-24 79 35 NSP700A 2-30 5J(3J} 37
NRO41H 5-68 04 77 | NSDU57 2-24 79 35 NSP701 1-46 4J4(2J) 37
NR421D 5-56 42 71 NSE170 2-24 77 36 NSP702 2-30 5J(3J) 37
NR421F 5-56 42 74 NSE171 2-25 78 36 NSP2010 2-30 5A 37
NR431E 5-60 43 72 | NSE180 1-38 37 36 NSP2011 2-30 5A 37
NR431F 5-60 43 74 NSE181 1-38 38 36 NSP2020 1-47 4A 37
NR431H 5-60 43 77 | NSE457 1-39 48 36 NSP2021 1-47 4A 37
NR461E 5-64 46 72 NSE458 1-39 48 36 NSP2030 2-30 5J(34) 37
NR461F 5-64 46 74 | NSE459 1-39 48 36 NSP2091 2-30 5J(3J) 37
NR461H 5-64 46 77 NSP41 1-46 4E(2E) 37 NSP2092 2-30 5J(3J) 37
NS3762 2-5 70 17 NSP41A 1-46 4E(2E} 37 NSP2093 2-30 5J(3J) 37
NS3763 2-5 70 17 NSP418 1-46 4E(2E) 37 NSP2100 1-47 4J(24) 37
NS3903 1-25 23 02 | NSP41C 1-46 4E(2E) 37 NSP2101 1-47 4J(2J) 37
NS3904 1-26 23 02 | NSP42 2-29 5E(3E) 37 NSP2102 1-47 4J(2J) 37
NS3905 2-16 66 02 | NSP42A 2-29 BE(3E) 37 NSP2103 1-47 4J(2J) 37
NS3906 2-16 66 02 NSP42B 2-29 5E(3E) 37 NSP2370 2-30 5F(3C) 37
NSC460 1-9 46 74 NSP42C 2-29 BE(3E) 37 NSP2480 1-47 4A 37
NSC461 1-9 46 74 NSP105 2-29 5A 37 NSP2481 1-47 4A 37
NSD102 1-36 37 35 NSP205 1-46 4A 37 NSP2482 1-47 4A 37
NSD103 1-37 37 35 NSP370 2-29 5F(3C) 37 NSP2483 1-47 4A 37
NSD104 1-37 39 35 NSP371 2-29 5F(3C) 37 NSP2490 2-30 5E(3E) 37
NSD105 1-37 39 35 NSP520 1-46 4F(2C) 37 NSP2491 2-30 5E(3E) 37
NSD106 1-37 39 35 NSP521 1-46 4F(2C) 37 NSP2520 1-47 4F(2C) 37
NSD123 1-37 08 35 NSP575 1-46 4F(2C) 37 NSP2955 2-30 5A 37
NSD131 1-37 48 35 NSP576 2-29 5F(3C) 37 NSP3054 1-47 4E(2E) 37
NSD 132 1-37 48 35 NSP577 1-46 4F(2C) 37 NSP3055 1-47 4A 37
NSD133 1-37 48 35 NSP578 2-29 5F(3C) 37 NSP3740 2-30 5F(3C) 37
NSD134 1-37 48 35 NSP579 1-46 4F(2C) 37 NSP3741 2-30 BF(3C) 37
NSD135 1-37 48 35 NSP580 2-29 5F(3C) 37 NSP4918 2-31 5F(3C} 37
NSD202 2-23 77 35 NSP581 1-46 4F(2C) 37 NSP4919 2-31 5F(3C) 37
NSD203 2-24 77 35 NSP582 2-29 5F(3C) 37 NSP4920 2-31 5F(3C) 37
NSD204 2-24 79 35 NSP585 1-46 4E(2E) 37 NSP4921 1-47 4F(2C) 37
NSD205 2-24 79 35 NSP586 2-29 5E(3E} 37 NSP4922 1-47 4F(2C) 37
NSD206 2-24 79 35 NSP587 1-46 4E(2E) 37 NSP4923 1-47 4F{2C) 37
NSD4&7 1-37 48 35 NSP588 2-29 5E(3E) 37 NSP5190 1-47 4E(2E) 37
NSD458 1-38 48 35 NSP589 1-46 4E(2E) 37 NSP5191 1-47 4E(2E) 37
NSD459 1-37 48 35 NSP590 2-29 5E(3E) 37 NSP5192 1-48 4E(2E) 37
NSD3439 1-38 36 35 | NSP595 1-46 4E(2E) 37 NSP5193 2-31 5E(3E) 37
NSD3440 1-38 36 35 | NSP596 2-29 5E{(3E) 37 NSP5194 2-31 5E(3E} 37
NSD6178 1-38 38 35 | NSP597 1-46 4E(2E) 37 NSP5195 2-31 5E(3E) 37
NSD6179 1-38 38 35 | NSP598 2-29 5E(3E) 37 NSP5974 2-31 5A 37
NSD6180 2-24 78 35 NSP599 1-46 AE{2E) 37 NSP5975 2-31 5A 37
NSD6181 2-24 78 35 | NSPBOO 2-30 5E(3E) 37 NSP5976 2-31 BA 37
NSDUO1 138 37 35 | NSP6O1 146 4A 37 NSP5977 1-48  4A 37
NSDUO1A 1-38 37 35 NSP602 2-30 5A 37 NSP5978 1-48 4A 37
NSDU02 1-38 37 35 | NSP695 1-46 44(2)) 37 NSP5979 1-48 4A 37
NSDU05 1-38 38 35 | NSP695A 1-46 4J(25) 37 NSP5980 2-31 5A 37
NSDU06 1-38 39 35 | NSPB96A 2-30 5J(3J) 37 NSP5981 2-31 5A 37
NSDUO7 1-38 39 35 NSP697 1-46 4J(2J) 37 NSP5982 2-31 5A 37
NSDU10 1-38 48 35 | NSPBO7A 1-46 4420y 37 NSP5983 148  4A 37

NSP698 2-30 5J{3J) 37 NSP5984 1-48 4A 37
NSP5985 1-48 4A 37
PE3100 1-10 47 76
PE4010 1-14 07 72




Transistor Standard Parts List (continuea

Device Page Process  Pkg. Device Page Process Pkg. Device Page Process Pkg.
PE5025 1-10 46 72 | PN5129 1-23 19 72 TiP62B 2-32 5F{3C) 37
PE5029 1-10 47 76 | PN5130 1-10 43 72 TiP62C 2-32 5F(3C) 37
PE50308B 1-10 47 76 | PN5131 1-23 27 72 TIP110 1-49 4J{(2J) 37
PE5031 1-10 47 76 | PN5132 1-23 27 72 TIP111 1-49 4J(2J) 37
PN918 1-10 43 72 | PN5133 1-14 07 72 TIP112 1-49 43(2J) 37
PN930 1-14 07 72 | PN5134 1-6 21 72 TIP115 2-32 5J(3J) 37
PN2221 1-21 19 72 | PN5135 1-23 19 72 TIP116 2-32 5J(3J) 37
PN2221A 1-21 19 72 | PN5136 1-23 19 72 TIP117 2-32 5J(3J) 37
PN2222 1-22 19 72 | PN5137 1-23 19 72 TIP120 1-49 4K 37
PN2222A 1-22 19 72 | PN5138 2-18 66 72 TIP121 1-49 4K 37
PN2369 1-5 21 72 PN5139 2-18 66 72 TIP122 1-49 4K 37
PN2369A 1-6 21 72 | PN5140 2-5 65 72 TIP125 2-32 5K 37
PN2484 1-14 07 72 | PN5142 2-18 63 72 TiP126 2-32 K 37
PN2906 2-16 63 72 | PN5143 2-18 63 72 TIP127 2-32 5K 37
PN2906A 2-18 63 72 | PN5179 1-10 42 71 TIP130 1-49 4K 37
PN2907 2-16 63 72 | PN5910 2-5 65 72 TIP131 1-49 4K 37
PN2907A 2-16 63 72 | PN7055 1-39 48 72 TIP132 1-49 4K 37
PN3563 1-10 43 72 | SE5020 1-10 44 25 TIP135 2-33 5K 37
PN3564 1-10 43 72 | SEBO21 1-10 44 25 TIP136 2-33 5K 37
PN3565 1-14 07 72 | SE5022 1-10 44 25 TIP137 2-33 5K 37
PN3566 1-39 14 72 | SEB023 1-10 44 25 T1S86 1-10 47 78
PN3567 1-39 14 72 | SE5024 1-10 44 25 T1S87 1-10 47 78
PN3568 1-39 12 72 | SE5050 1-10 44 25 TN2102 1-39 12 91
PN3569 1-39 14 72 | SE5051 1-10 44 25 TN2219 1-27 19 91
PN3638 2-16 63 72 | SE5052 1-10 44 25 TN2219A 1-27 19 91
PN3638A 2-17 63 72 | SE5055 1-10 45 28 TN2905 218 63 91
PN3639 2-5 65 72 | SE7055 1-39 48 10 TN2905A 2-18 63 91
PN3640 25 65 72 | SE7056 1-39 48 10 TN3019 1-40 12 91
PN3641 1.22 19 72 | SV7056 1-39 48 35 TN3020 1-40 12 91
PN3642 1-22 19 72 | TIP2g 1-48 4F(2C) 37 TN3053 1-40 12 91
PN3643 1-22 19 72 | TIP29A 1-48 4F(2C) 37 TN4036 2-25 67 91
PN3644 2-17 63 72 TIP29B 1-48 4F(2C) 37 TN4037 2-25 67 91
PN3645 2-17 63 72 TiP29C 1-48 4F(2C) 37
PN3646 1-6 22 72 TIP30 2-31 5F(3C) 37
PN3691 1.22 23 72 | TIP30A 2-31 5F(3C) 37
PN3692 1-22 23 72 TIP30C 2-32 BF{3C} 37
PN3694 1.22 27 72 TIP31 1-48 4F(2C)y 37
PN4121 2-17 66 72 TIP31A 1-48 4F(2C) 37
PN4122 217 66 72 TIP31B 1-48 4F(2C) 37
PN4140 1-22 19 72 TIP31C 1-48 4F(2C) 37
PN4141 1-22 19 72 | TIP32 2-32 5F(3C) 37
PN4142 2:17 63 72 TIP32A 2-32 BF(3C) 37
PN4143 217 63 72 TIP32B 2-32 5F(3C) 37
PN4248 2-8 62 72 | TIP32C 2-32 5F(3C) 37
PN4249 2-8 62 72 | TIP41 1-48 4A 37
PN4250 2-8 62 72 TIP41A 1-49 4A 37
PN4250A 2-8 62 72 TIP41B 1-49 4A 37
PN4258 2-5 65 72 | TIP41C 1-49 4A 37
PN4258A 2-5 65 72 | TIP42 2-32 5A 37
PN4274 1-6 21 72 TIP42A 2-32 5A 37
PN4275 1-6 21 72 | TIP428B 2-32 B5A 37
PN4354 2-25 67 72 TIP42C 2-32 5A 37
PN4355 225 67 72 TIPB1 1-49 4F{2C) 37
PN4356 2:25 67 72 | TIPB1A 1-49 4F(2C) 37
PN4916 2-18 66 72 TIP61B 1-49 4F(2C) 37
PN4917 2-18 66 72 TIP61C 1-49 4F(2C) 37
PN5127 1.22 27 72 TIP62 2-32 5F(3C) 37
PN5128 1-22 19 72 TIP62A 2-32 5F(3C} 37
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FET Parts List

FET Parts List

Device Process/ Selection Process Device Process/ Selection Process
Package Guide Page Package Guide Page
s 2N2608 89/11 812 9-22 2N4118A 53/25 8-6 9-9
2N2609 88/11 8-12 9-20 2N4119 53/25 8-6 9-9
2N3069 52/02 8-6 9-7 2N4119A 53/25 8-6 9-9
2N3070 52/02 8-6 9-7 2N4220 55/25 87 9-11
2N3329 89/23 8-12 9-22 2N4220A 55/25 8-7 911
2N3330 89/23 8-12 9-22 2N4221 55/25 8-7 9-11
2N3331 89/23 8-12 9-22 2N4221A 55/25 87 9-11
2N3332 89/23 8-12 9-22 2N4222 55/25 8.7 9-11
2N3368 52/02 8-6 9-7 2N4222A 55/25 8-7 9-11
2N3369 52/02 86 97 2N4223 50/25 8-4 9.2
2N3370 52/02 8-6 9-7 2N4224 50/25 8-4 9-2
2N3382 88/23 8-12 9-20 2N4338 52/02 8.7 9-7
2N3384 88/23 8-12 9-20 2N4339 52/02 87 9-7
2N3386 88/23 8-12 9.20 2N4340 52/02 8-7 97
2N3436 55/02 86 9-11 2N4341 52/02 87 97
2N3437 55/02 8-6 9-11 2N4381 89/11 812 9-22
2N3438 55/02 8-6 9-11 2N4391 51/02 82 9-5
2N3458 52/02 8-6 9-7 2N4392 51/02 8-2 9-5
2N3459 52/02 86 9-7 2N4393 51/02 82 9-5
2N3460 52/02 86 9-7 2N4416 50/25 8-4 9.2
2N3684 52/25 8-6 97 2N4416A 50/25 8-4 9-2
2N3685 52/25 8-6 9-7 2N4856 51/02 82 9-5
2N3686 52/25 8-6 9-7 2N48566A 51/02 82 9.5
2N3687 52/25 8-6 97 2N4857 51/02 8-2 95
2N3819 50/74 84 9-2 2N4857A 51/02 8-2 9-5
2N3821 55/25 86 9-11 2N4858 51/02 82 9-5
2N3822 55/25 8-6 9-11 2N4858A 51/02 82 9-5
e 2N3823 50/25 84 9-2 2N4859 51/02 8-2 9-5
2N3824 55/25 8-2 9-11 2N4859A 51/02 82 9-5
2N3921 83/12 8-8 9-15 2N4860 51/02 8-2 95
2N3922 83/12 88 9-16 2N4860A 51/02 8-2 9-5
2N3954 83/12 8-8 9-15 2N4861 51/02 82 95
2N3954A 83/12 8-8 9-15 2N4861A 51/02 8-2 9-5
2N3955 83/12 8-8 9-15 2N5018 88/11 8-12 9-20
2N3955A 83/12 8-8 9-15 2N5019 88/11 8-12 9-20
2N3956 83/12 8-8 9-15 2N5020 89/11 813 9-22
2N3957 83/12 8-8 9-15 2N5021 89/11 8-13 9-22
2N3958 83/12 8-8 9-15 2N5045 83/12 8-9 9-15
2N3966 50/25 8-2 9-2 2N5046 83/12 8-9 9-15
2N3967 52/25 8-6 9-7 2N5047 83/12 89 9-15
2N3967A 52/25 8-6 9-7 2N5078 50/25 84 9-2
2N3968 52/25 8-6 97 2N5103 50/25 87 9-2
2N3968A 52/25 8-6 9-7 2N5104 50/25 8-7 9-2
2N3969 52/25 8-6 9-7 2N5105 50/25 87 9-2
2N3969A 52/25 8-6 9-7 2N5114 88/11 8-12 9-20
2N3970 51/02 8-2 9-5 2N5115 88/11 812 9-20
2N3971 51/02 8-2 95 2N5116 88/11 8-12 9-20
2N3972 51/02 8-2 9-5 2N5196 83/12 89 9-15
2N3993 88/23 8-12 9-20 2N5197 83/12 89 915
2N3993A 88/23 8-12 9-20 2N5198 83/12 89 9-15
2N3994 88/23 8-12 9-20 2N5199 83/12 8-9 9-15
2N3994A 88/23 8-12 9-20 2N5245 90/77 84 9-24
2N4084 83/12 8-8 9-16 2N5246 90/77 84 9-24
2N4085 83/12 8-8 9-15 2N6247 90/77 84 9-24
e 2N4091 51/02 8-2 9-5 2N5248 50/74 8-4 g9-2
o 2N4092 51/02 8-2 9-5 2N5358 55/25 8-7 9-11
e 2N4093 51/02 8-2 9-5 2N5359 56/25 8-7 9-11
2N4117 53/25 8-6 9-9 2N5360 55/25 8-7 9-11
2N4117A 53/25 86 9-9 2N5361 55/25 8-7 9-11
2N4118 53/25 8-6 9-9

® Denotes JAN qualified type
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FET Parts List (Continued)

. Process/ Selection Process \ Process/ Selection Process
Device Package Guide Page Device Package Guide Page
2N5362 55/25 87 9-11 2N5912 93/24 8-10 9-28
2N5363 55/25 8-7 9-11 2N5949 50/77 84 9-2
2N5364 55/25 8.7 9-11 2N5950 50/77 8-4 92
2N5397 90/29 8-4 9-24 2N5951 50/77 84 9.2
2N5398 90/29 84 9-24 2N5952 50/77 84 9-2
2N5432 58/07 8-2 9-13 2N5953 50/77 8-4 9-2
2N5433 58/07 82 913 2N6483 95/12 8-10 9-32
2N5434 58/07 82 913 2N6484 95/12 8-10 9-32
2N5452 83/12 89 9-15 2N6485 95/12 8-10 9-32
2N5453 83/12 8-9 915 BC264A 50/77 8-13 9-2
2N5454 83/12 89 9-15 BC2648 50/77 813 92
2N5457 55/72 8-7 9-11 BC264C 50/77 8-13 9-2
2N5458 65/72 8-7 9-11 BC264D 50/77 8-13 9-2
2N5459 55/72 8-7 9-11 BF244A 50/74 8-13 9-2
2N5460 89/71 8-13 9-22 BF244B 50/74 8-13 9-2
2N5461 89/71 813 9-22 BF244C 50/74 8-13 9-2
2N5462 89/71 8-13 9-22 BF245A 50/77 8-13 9-2
2N5484 50/72 84 9-2 BF2458 50/77 8-13 9-2
2N5485 50/72 84 9-2 BF245C 50/77 8-13 9.2
2N5486 50/72 84 9-2 BF246A 51/74 813 9-5
2N5515 95/12 8-10 9-32 BF2468B 51/74 8-13 9-5
2N5516 95/12 8-10 9-32 BF246C 51/74 8-13 9-5
2N5517 95/12 8-10 9-32 BF247A 51/77 8-13 9-5
2N5518 95/12 8-10 932 BF2478B 51/77 8-13 9-5
2N5519 95/12 8-10 9-32 BF247C 51/77 8-13 9-5
2N5520 95/12 8-10 9-32 BF256A 50/77 8-13 92
2N5521 95/12 8-10 9-32 BF2568B 50/77 8-13 9-2
2N5b522 95/12 8-10 9-32 BF256C 50/77 8-13 9-2
2N5523 95/12 8-10 9-32 J108 58/72 8-3 9-13
2N5524 95/12 8-10 9-32 J109 58/72 8-3 9-13
2N5545 *83/12 8-9 9-15 J110 58/72 8-3 9-13
2N5546 *83/12 8-9 9-15 J111 51/72 83 9-5
2N5547 *83/12 8-9 9-15 J112 51/72 83 9-5
2N5555 50/72 8-2 9-2 J113 51/72 83 9-5
2N5556 50/25 8-7 9.2 J114 90/72 8-3 9-24
2N5557 50/25 87 9-2 J174 88/74 812 9-20
2N5558 50/25 87 9-2 J175 88/74 8-12 9-20
2N5561 198/12 8-9 9-36 J176 88/74 8-12 9-20
2N5562 t98/12 8-9 9-36 77 88/74 8-12 9-20
2N5563 198/12 89 9-36 J201 62/72 87 9.7
2N5564 96/12 8-10 9-34 J202 52/72 87 97
2N5565 96/12 8-10 9-34 J203 52/72 8-7 9.7
2N5566 96/12 8-10 9-34 J210 90/72 8-7 9-24
2N5638 51/72 8-3 9.5 J211 90/72 8-7 9-24
2N5639 51/72 83 9-5 J212 90/72 87 9-24
2N5640 51/72 83 9-5 J270 88/74 8-13 9-20
2N5653 51/72 83 9-5 J27 88/74 813 9-20
2N5654 51/72 8-3 9-5 J300 90/72 84 9-24
2N5668 50/72 84 9-2 1304 50/72 84 9-2
2N5659 50/72 8-4 9-2 J305 50/72 84 9-2
2N5670 50/72 84 9-2 J308 92/72 84 9-26
2N5902 84/24 8-11 9-17 J309 92/72 84 9-26
2N5903 84/24 8-11 917 J310 92/72 8-4 9.26
2N5904 84/24 811 9-17 J401 1+98/60 89 9-36
2N5905 84/24 8-11 9-17 J402 198/60 89 9.36
2N5906 84/24 8-11 917 J403 198/60 8.9 9-36
2N5907 84/24 8-11 9-17 J4a04 +98/60 8-9 9-36
2N5908 84/24 8-11 9-17 J405 198/60 8.9 936
2N5909 84/24 8-11 917 1406 198/60 89 9.36
2N5911 93/24 8-10 9-28 J410 83/60 8.9 9-15

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

FET PartS LiSt (Continued)

Device Process/ Seleqtion Process Device Process/ Selegtion Process
Package Guide Page Package Guide Page

J411 83/60 8-9 9-15 PN4856 51/72 8-3 9-5
Ja12 83/60 8-9 9-15 PN4857 51/72 8-3 95
MPF102 50/72 8-5 9.2 PN4858 51/72 8-3 9-5
MPF103 55/72 87 9-11 PN4859 51/72 83 9-5
MPF104 55/72 87 9-11 PN4860 51/72 8-3 9-5
MPF 105 55/72 87 9-11 PN4861 51/72 8-3 9-5
MPF106 50/72 8-5 9-2 PN5033 89/71 8-13 9-22
MPF107 50/72 85 9-2 PN5163 50/72 8-8 9-2
MPF108 55/72 85 911 TiS68 50/74 8-8 9-2
MPF109 56/72 87 9-11 T1S59 50/74 8-8 9.2
MPF111 50/72 88 92 TIS73 51/77 8-3 9-5
MPF112 55/72 8-8 9-11 TIS74 51/77 8-3 9-5
NDF9401 94/24 8-11 9-30 TIS75 51/77 8-3 9-5
NDF9402 94/24 8-11 9-30 U1897E 51/72 8-3 9-5
NDF9403 94/24 8-11 9-30 U1898E 51/72 8-3 95
NDF9404 94/24 8-11 9-30 U1899E 51/72 8-3 9-5
NDF9405 94/24 8-11 9-30 U231 83/12 8-9 9-15
NDF9406 94/12 811 9-30 U232 83/12 8-9 9-15
NDF9407 94/12 811 9-30 U233 83/12 8-9 9-15
NDF9408 94/12 8-11 9-30 U234 83/12 8-9 9-16
NDF9409 94/12 811 9-30 U235 83/12 8-9 9-15
NDF9410 94/12 811 9-30 U267 93/24 8-10 9-28
NF5101 51/25 8-5 9-5 U301 88/11 8-13 9-20
NF5102 51/25 8-5 9-5 U304 88/11 8-12 9-20
NF5103 51/25 85 9-5 U305 88/11 812 9-20
NPD5564 96/67 8-10 9-34 U306 88/11 812 9-20
NPD5565 96/67 8-10 9-34 U308 92/07 8-5 9-26
NPD5566 96/67 8-10 9-34 U309 92/07 8-5 9-26
NPD8301 83/67 89 9-15 U310 92/07 8-5 9-26
NPD8302 83/67 8-9 9-15 U312 90/07 8-5 9-24
NPD8303 83/67 8-9 9-15 U320 58/09 8-5 9-13
NPD9801 198/67 8-9 U321 58/09 8-5 9-13
NPD9802 t98/67 8-9 u322 58/09 8-5 9-13
NPD9803 198/67 8-9 U401 t98/12 8-9 9-36
P1086E 88/71 8-12 9-20 U402 t98/12 8-9 9-36
P1087E 88/71 8-12 9-20 U403 198/12 8-9 9-36
PF5101 51/72 8-5 9-5 U404 198/12 8-9 9-36
PF5102 51/72 8-5 9-5 u405 t98/12 8-9 9-36
PF5103 51/72 8-5 9.5 U406 198/12 8-9 9-36
PN3684 52/72 8-8 97 U421 186/24 8-11 9-19
PN3685 62/72 8-8 97 U422 186/24 8-11 919
PN3686 52/72 8-8 97 U423 186/24 8-11 9-19
PN3687 52/72 8.8 9.7 u424 186/24 8-11 9-19
PN4081 51/72 83 9-5 U425 t86/24 8-11 919
PN4092 51/72 83 9-5 U426 t86/24 8-11 9-19
PN4093 51/72 83 9-5 U430 92/24 8-10 9-26
PN4220 55/72 8-8 9-11 U431 92/24 8-10 9-26
PN4221 55/72 8-8 911
PN4222 55/72 8-8 911
PN4223 50/72 8-56 9-2
PN4224 50/72 8-5 9-2
PN4302 52/72 8-8 9-7
PN4303 52/72 8-8 97
PN4304 52/72 8-8 9-7
PN4342 89/71 8-13 9-22
PN4360 89/71 8-13 922
PN4391 51/72 8-3 9-5
PN4392 51/72 8-3 9-5
PN4393 51/72 8-3 9-5
PN4416 50/72 85 9-2

tProcess in development
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MIL-STD Qualifications

MIL-STD-19500 Qualifications

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

2N918 301 X X X 2N2920 355 X X X
2N929 253 X X 2N3019 391 X X X
2N930 263 X X 2N3250A 323 X X X
2NZ218 251 X X X 2N3251A 323 X X X
2NZ218A 251 X X X 2N3498 366 X X X
2NZ219 251 X X X 2N3499 366 X X X
2N2219A 251 X X X 2N3500 366 X X X
2NZ221 255 X X X 2N3501 366 X X X
2NZ221A 255 X X X 2N3700 391 X X X
2NZ222 255 X X X 2N3810 366 X X X
2NZ222A 255 X X X 2N3811 366 X X X
2NZ369A 317 X X X 2N3823 375 X X X
2Nz484 376 X X X 2N4091 431 X X
2NZ604 354 X X X 2N4092 431 X X
2NZ605 354 X X X 2N4093 431 X X
2NZ608 295 X X X 2N4856 385 X X X
2N2857 343 X X X 2N4857 385 X X X
2N2904 290 X X X 2N4858 385 X X X
2N2904A 290 X X X 2N4859 385 X X X
2N2905 290 X X X 2N4860 385 X X X
2N2905A 290 X X X 2N4861 385 X X X
2N2906 291 X X X 2N5114 476 X X X
2N2906A 291 X X X 2N5115 476 X X X
2N2907 291 X X X 2N5116 476 X X X
2N2907A 291 X X X

JANTX, TXV, NX and NXV Processing

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

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

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

Production Process

’ Raw Material l

Factory Processing
Visual Inspection AS1050T

l

Inspection Lot Formed at
Final Assembly Operation

100% Process Conditioning

o0 s o

[ Preseal Visual MILSTD 750,
Method 2072 {Note 1)

!

High Temp. Storage J

24 Hr. 200°C

I

| Temp. Cycling

| 10 Cycles -65°C to 200°C

Min. of 15 min. in each
Extreme

I

Reverse Bias Burn-In
Time and Conditions per Spec

I

Acceleration
Y orientation
20,000 G min.

1

Fine + Gross Hermetic
Seal Tests per spec

100% Burn-in
{Note 3)

2

Measurement of specified
parameters per spec.

[

168 hr. Operating Life
at Max. rated conditions

[

Measurement of Parameters
to determine delta per spec

Inspection Test to Verify LTPD

[

Group A - Electrical
Test per Spec

I
r Group B
1

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

Group C
per Spec

Note 1: JANTXV types only.

Note 2: JANTX and JANTXV types only.
Note 3: MIL-STD-19500 was under revision
at the time of the publication of this document.
Contact the factory for information regarding
any changes made by this revision.

23

suonesylienp ALS-1IN



Bipolar Transistor and FET Dice

Bipolar Transistor and FET Dice

DICE

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

FEATURES

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

a. BVCBO. BVCEQ, BVEBO and heg for bipolar transistors.

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

Minimum 60% vield to all unprobed 2N parameters.

100% visual inspection guaranteed to 10% LTPD for criteria equivalent to MIL-STD-883 Method 2010.
Gold backing on all types.

Shipment in waffle carriers.

Die geometries shown in process section of catalog. Base Pad is identified by adjacent metallized circle on all
interdigitated geometries (e.g., see Process 21).

ALL STANDARD TYPES (see index for page listing specification)

*FET NOTE:
Leakages (Iggs) < 100pA  10% AQL
RDs(on) <1090 10% AQL
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Bipolar Transistor Equivalents List

PLASTIC ELECTRICAL PLASTIC ELECTRICAL
METAL P/N EQUIVALENT[EQUIVALENCY™* PROCESS | METAL P/N EQUIVALENT |[EQUIVALENCY* PROCESS
2N697 2N4400 A 13 2N2904A TN2904A E 63
2N706 MPS706 E 21 2N2905 TN2905 E 63
2ZN708 MPS3646 N 22 2N2905A TN2905A E 63
2N718 2N4400 A 13 2N 2906 PN2906 E 63
2N722 PN2906 N 63 2N2906A PN2906A E 63
2ZN744 PN2369 N 21 2N2907 PN2907 E 63
ZN753 PN2369 N 21 2N2907A PN2907A E 63
2N760A 2N4409 N 07 2N3009 MPS3646 N 22
2N834 MPS834 E 21 2N3011 PN2369 N 21
ZNB69A MPS3640 A 65 2N3012 MPS3640 A 65
ZN915 MPS6565 A 27 2N3013 MPS3646 E 22
ZN917 MPS3563 E 43 2N3019 TN3019 E 12
ZN918 PN9Q18 E 43 2N3020 TN3020 E 12
ZN929 2N4409 N 07 2N3053 TN3053 E 12
ZN930 PN930 E 07 2N3117 2N5210 N 07
2ZN956 PN2222A N 19 2N3133 MPS3703 N 63
ZN995A MPS3640 A 65 2N3134 MPS3645 N 63
ZN1132 PN2306 N 63 2N3135 MPS3703 N 63
2N1613 PN2221A N 19 2N3136 MPS3645 N 63
2N1711 PN2222A N 19 2N3250 2N3905 A 66
2N2218 TN2218 E 19 2N3251 2N3906 A 66
2N2218A TN2218A E 19 2N3300 2N4401 A 13
2N2219 TN2219 E 19 2N3301 2N4400 A 13
2N2219A TN2219A E 19 2N3302 2N4401 A 13
2N2221 PN2221 E 19 2N3304 MPS3639 A 65
2N2221A PN2221A E 19 2N3724 TN3724 E 25
2N2222 PN2222 E 19 2N3725 TN3725 E 25
2N2222A PN2222A E 19 2N3944 2N3903 N 23
2N2369 PN2369 E 21 2N3947 2N3904 N 23
2N2369A PN2369A E 21 2N 3962 2N5086 N 62
2N2483 2N5209 N 07 2N3964 2N5087 N 62
2N2484 2N5210 N 07 2N 3965 2N5087 N 62
2N2604 2N5086 N 62 2N4033 TN4033 E 67
2N2605 2N5086 N 62 2N4036 TN4036 E 67
2N2894 MPS3640 A 65 2N4037 TN4037 E 67
2N289A MPS3639 A 65 2N4208 MPS3640 N 65
2N2904 TN2904 E 63 2N4209 MPS3640 N 65

*E = Exact electrical equivalent
M = Near etectrical equivalent
A = Approximate equivalent

Mote: 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 626 mW @ T4 = 25°C. These transistors provide electrical performance and reliability equivalent to their
metal can versions in most applications where T 5 does not exceed 150°C.
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Conversion of TO-105/TO-106 to TO-92

Conversion of TO-105/TO-106

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

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

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

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

TO-105

0.305-0.325

= (rasase
0.060 ‘ L

S

; | 0.140-0.250

to TO-92

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 circie, TO-106 =
TO-18 and TO-105 = TO-5, so we will supply
TO-92 lead formed to the appropriate configura-
tion at no extra charge. If you enter an order to
the old part number, our computer will automati-
cally convert it to the correct PN number with the
correct lead form; i.e., 2N3565 becomes PN3565-
18. In the case of some of the less popular types,
we have converted to the nearest part type using
the same chip. Please use the conversion chart on
the next page as a guide.

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

TO-92 Device to TO-5 Pin Circle

0.180
4s12) T

0 - 0.160
L 1" (3'556-6.350) ~ igoen "
S : 0.050 '

i 000 !
9500 {2540 maxX 0380
[] {(12.700} MAX | @572}
T PIN T ; A ,
0.016-0.019 *‘ | i
{0406-0483) 1 E ! A
. 0.190-0.210 2 B
- | 219370218
0.090-0110 '\‘ ™ 26-6.230) 3 c P
{2.286-2.788) ! h
0.130-0.180 0.017-0.0018
{3.302-2572) T T0asz-04s3)
3LEADS
0200 0018 P !
{5080 -0.254)
0.145-0.165 DIA.PIN 2
- 0.145-0.165
(3.683-4.191) CIRELE
TO-106 TO-92 Device to TO-18 Pin Circle
. 0192-0222 o, 0160
0.050 T aer1-5639) } " 105
{52} S "i ‘< 0.180
T 0.140-0.250 - ‘ @572)
cearme. {3.556-6.350) o (g ;2’57
4,
PLANET { 5'72) i X
PIN | FET| T T T
0016-0019 1| w0 1 S E 0025, - {
T TR 0800 {0635
{0.406-0.483] 2300 g g (B: ) i
MIN -
0.095-0.105 . 0.014 0.015 | _0.150_0.180 | sos
(2413-2667) | {0°356-0.406) - o' |~ (3.810°2572) o e (0,381
| 0.045-0,055 3LEADS 0.100 3LEADS
T asiaen =1 = 10 NOM. g 54
7= DIAPIN CIRCLE
a
| 0.080-0.115
"~ 2286-2927)
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Conversion of TO-105/TO-106 to TO-92 (continuea)

Bipolar
TO-105/106 TO-92 TO-105/106 T0-92 TO-105/106 T0-92
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 2Nb5209-18
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
2N 3566 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 PNb5135-18
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 T0-92 TO-106 T0-92
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 PNA4861-18
E111 J111-18 E312 J310-18 ITE4391 PN4391-18
E112 J112-18 KE3684 PN3684-18 ITE4392 PN4392-18
E113 J113-18 KE3685 PN3685-18 ITE4393 PN4393-18
E114 J114-18 KE3686 PN3686-18 P1086E P1086E
E174 J174-18 KE3687 PN3687-18 P1087E P1087E
E175 J175-18 KE4091 PN4091-18 U1897E U1897E
E176 J176-18 KE4092 PN4092-18 U1898E U1898E
E201 J201-18 KE4093 PN4093-18 U1899E U1899E
E202 J202-18 KE4220 PN4220-18 2N4302 PN4302-18
E203 J203-18 KE4221 PN4221-18 2N4303 PN4303-18
E210 J210-18 KE4222 PN4222-18 2N4304 PN4304-18
E211 J211-18 KE4223 PN4223-18 2N4342 PN4342-18
E212 J212-18 KE4224 PN4224-18 -2N4343 PN4343-18
E270 J270-18 KE4391 PN4391-18 2N4360 PN4360-18
E271 J271-18 KE4392 PN4392-18 2N5033 PN5033
2N5163 PN5163
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Choose The Proper FET

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

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

tics be consulted.

FET FAMILY TREE

N-CHANNEL SINGLES

P-CHANNEL SINGLES

N-CHANNEL DUALS

|

1

GENERAL PURPOSE AMP

P50 — gy, 3—7 mmhos GENERAL PURPOSE AMP GENERAL PURPOSE
Ipss 1-20 mA P88 ~ g 4—17 mmhos P83 -1 3pA@20V
P52 ~ gi 0.5-3 mmhos lpss 5-90 mA g, 0.85 mmho @ 0.2 mA
lpgs 0.1-10 mA P89 - gi 1-4 mmhos P94 — I 1pA @35V
P55 — g 0.8—5 mmhos lpss 0.3-20 mA CMRR 125 dB
Ipss 0.5-17 mA
RF/VHF/UHF
PP -
PE0 — G, 12 dB @ 400 MHz SWITCH/CHOPPER ULTRA-LOW INPUT CUR
g1, 5.5 mmhos P88 — rps 50200 ohms P84 — 1pA@25V
P90 — G, 11dB @ 450 MHz Inorr) 50 pA gfs 175 umhe
% 8 mmhos P89 - rpg 450 ohms P86 — Ig 0.1 pA
P92 — G, 12 dB @ 450 MHz Ioiorr) 20 pA ggs 500 umho
9 18 mmhos

ULTRA-LOW LEAKAGE AMP

P50 - lgss 5 pA @ 20V
s 3—7 mmhos

P53 — lgss 0.3 pA @ 20V
g 0.08—0.3 mmhos

LOW FREQ-LOW NOISE AMP

P50 — e, 8 nV/y/Hz @ 10 Hz
Cis 3 pF

P51 — e, 6nV/A/Az@ 10 Hz
G 20 mmhos

SWITCH/CHOPPER

P50 — rpg 100-500 ohms
Ioiorr) 5 PA
P51 — rps20-100 ohms

loore) 15 pA
P58 — rpg 3—-20 chms

loiorr) 50 pA

WIDE BAND-LOW NOISE

P93 — g 6 mmhos @ 5 mA
C, 4.2 pF

P96 — gr 9 mmhos @ 2 mA
Cy 10 pF

LOW FREQ-LOW NOISE

P95 — e,B8nV/\/Hz @ 10 Hz
gt 1-4 mmhos

P96 — e,7nVA/Hz@ 10 Hz
¢ 10—22 mmhos

All values are typical
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FET Application Guide

FET Application Guide

National Semiconductor manufactures a broad line of silicon Junction Field Effect Transistors (JEETs).
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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= 0w @ - = N © o 10 =] | = = S o | - b3 - © ©
T O @ e e & =0 & < o= © © ®© o 0 0 oy
=+ < s o = < < [aelTe] n n ™ n ™ w0 W N w0 (=1 T} L n [+ '3
z22 22 2 22 22 2 Z 2 2 s 2 2 2 = ©@ 2 =] 2 2 2
N A NA ~N NN NN ~ &N N ~ 2 N N ~N ~N =] ~ 2 o~ ~N ~N
PROCESS DESIGNATION 50 51 52 53 55 58 83 84 86 88 8a 90 92 93 94 95 96 98
Low Current Amplifier S P S P P P P P
Low Freq Ampli < 100 Hz S P S S P
High Freq Ampli > 100 MHz P P P 3 P
General Purpose Amplifier P P P P
Low Noise Amp {10 Hz ep) S S S S P P P P P
Low Noise Amp > 50 MHz P S P P P P
High Frequency Mixer P P P
Dual Diff Pair P P P P P S P P
AGC Amplifier P P
Electrometer Preamp P P P P S
Microvolt Amplifier P P P P P
Low Leakage Diode P
Ditf/Argie 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
Chaoppers P P P P
Nixie Drivers
Reed Relay Replacement P
Sub pA Dual Diff Pair [ P
Sample-Hold P P S S P P
Buffer Interface to CMOS P P
Matched Switch S S S P P
HF > 400 MHz Prime P P
Current Limiter P P
Current Source P S P S

P —~ Prime Choice S — Secondary {Alternate) Choice
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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
Simptlified 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

Qrgan, tone controls, control ckts to
input operational amplifiers

Hybrid circuits, amplifiers, power supply
protection, timing ckts, voltage
regulators
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JFET Cross Reference Guide

This guide contains cross reference information to
more than 850 Junction FETs, including many
obsolete or otherwise unavailable types. Every
effort has been made to recommend a replacement
FET which will plug into an existing socket and
work as well as the part it replaces. Let the replace-
ment code be your guide. If you do not find a
particular part in this guide and you know its
specification, you should refer to ‘How To Use
This Catalog” in this section.

REPLACEMENT CODE

* ldentical specification and pin configuration

® Equal or better specification, identical pin
configuration

w  Similar specification acceptable for all but the
most critical applications, similar pin configura-
tion

CF Consult Factory or Local Sales Representative,
available on special order

N No equivalent process

INDUSTRY TYPE REPLACEMENT NA:lgﬁAL
NUMBER CODE NUMBER
2N2386 L 2N2608
2N2386A L 2N4381
2N2497 L] 2N5021
2N2498 = 2N5021
2N2499 L 2N4381
2N2500 = 2N4381
2N2606 N
2N2607 N
2N2608 * 2N2608
2N2609 * 2N2609
2N2841 N
2N2842 N
2N2843 u 2N5020
2N2844 L] 2N5020
2N3066 . 2N4340
2N3067 L 2N4338
2N3068 L 2N4338
2N3069 * 2N3069
2N3070 * 2N3070
2N3071 * 2N3071
2N3084 L] 2N4340
2N3085 L] 2N4340
2N3086 - 2N4340
2N3087 . 2N4340
2N3088 L] 2N4339
2N3088A = 2N4339
2N3089 . 2N4339
2N3089A . 2N4339
2N3277 N
2N3278 N
2N3328 L] 2N3330

INDUSTRY TYPE
NUMBER

2N3329
2N3330
2N3331
2N3332
2N3365
2N3366
2N3367
2N3368
2N3369
2N3370
2N3376
2N3378
2N3380
2N3382
2N3384
2N3386
2N3436
2N3437
2N3438
2N3452
2N3453
2N3454
2N3455
2N3456
2N3457
2N3458
2N3459
2N3460
2N3574
2N3575
2N3578
2N3684
2N3684A
2N3685
2N3B85A
2N3686
2N3686A
2N3687
2N3687A
2N3819
2N3820
2N3821
2N3822
2N3823
2N3824
2N3909
2N3909A
2N3921
2N3922
2N3954
2N3954A
2N3955
2N3956A
2N3956
2N3957
2N3958
2N3966

REPLACEMENT
CODE

*

*® B @ *x % x N & &

*

* 2 ® B E N

*

*® +*® +® x@® o mH N x

*

NATIONAL
PART
NUMBER

2N3329
2N3330
2N3331
2N3332
2N4340
2N4338
2N4338
2N3368
2N3369
2N3370
2N3329
2N3330
2N3331
2N3382
2N3384
2N3386
2N3436
2N3437
2N3438
2N3685
2N4118
2N4119
2N3685
2N4118
2N4119
2N3458
2N3459
2N3460
2N3329
2N3329
2N2608
2N3684
2N3684
2N3685
2N3685
2N3686
2N3686
2N3687
2N3687
2N3819
2N3820
2N3821
2N3822
2N3823
2N3824
2N3331
2N3331
2N3921
2N3922
2N3954
2N3954A
2N3955
2N3955A
2N3956
2N3957
2N3958
2N3966
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JFET Cross Reference Guide

JFET Cross Reference Guide (continuea)

INDUSTRY TYPE
NUMBER

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

REPLACEMENT
CODE

NATIONAL
PART
NUMBER

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

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

2N4220
2N4220A
2N4221
2N4221A
2N4222
2N4222A
2N4223
2N4224
PN4302
PN4303
PN4304
2N4338
2N4339
2N4340
2N4341
PN4342

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

2N5432
2N5433
2N5432
2N5433

INDUSTRY TYPE

NUMBER

2N4856
2N4856A
2N4857
2N4857A
2N4858
2N4858A
2N4859
2N4859A
2N4860
2N4860A
2N4861
2N4861A
2N4867
2N4867A
2N4868
2N4868A
2N4869
2N4869A
2N4881
2N4882
2N4883
2N4884
2N4885
2N4886
2N4977
2N4978
2N4979
2N5018
2N5019
2N5020
2N5021
2N5033
2N5045
2Nb046
2N5047
2Nb078
2N5103
2N5104
2N5105
2N5114
2N5115
2Nb116
2Nb5163
2N5196
2N5197
2N5198
2N5199
2N5245
2N5246
2N5247
2N5248
2Nb265
2Nb5266
2Nb267
2N5268
2Nb269
2N5270

REPLACEMENT
CODE

CF

NATIONAL
PART
NUMBER

2N4856
2N4B56A
2N4857
2N4857A
2N4858
2N4858A
2N4859
2N4859A
2N4860
2N4860A
2N4861
2N4861A

2N5432
2Nb433
2Nb434
2N5018
2N5019
2N5020
2N5021
PN5033
2Nb5045
2N5046
2N5047
2N5078
2N5103
2N5104
2N5105
2N5114
2N5115
2N5116
2N5163
2N5196
2N5197
2N5198
2N5199
2N5245
2N5246
2N5247
2Nb248
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JFET Cross Reference Guide (continued

INDUSTRY TYPE REPLACEMENT NA:A"gﬁAL INDUSTRY TYPE REPLACEMENT NA:AgﬁAL
NUMBER CODE NUMBER NUMBER CODE NUMBER
2N5277 N 2N5555 * 2N5655
2N5278 N 2N5556 x 2N5556
2N5358 * 2N5358 2N5557 * 2NB567
2N5359 * 2N5359 2N5558 * 2N5558
2N5360 * 2N5360 2N5561 * 2N5561
2N5361 * 2N5361 2N5562 * 2N5562
2N5362 * 2N5362 2N5563 * 2N5563
2N5363 * 2N5363 2N5564 * 2N5564
2N5364 * 2N5364 2N5565 * 2N5565
2N5391 CF 2N5566 * 2N5566
2N5392 CF 2N5638 * 2N5638
2N5393 CF 2N5639 * 2N5639
2N5394 CF 2N5640 * 2N5640
2N5395 CF 2N5647 L] 2N3686
2N5396 CF 2N5648 L] 2N3686
2N5397 * 2N5397 2N5649 L] 2N3685
2N5398 * 2N5398 2N5653 * 2N5653
2N5432 * 2N5432 2N5654 * 2N5654
2N5433 * 2N5433 2N5668 * 2N5668
2NG434 * 2N5434 2N5669 * 2N5669
2N5452 * 2N5452 2NG670 * 2N5670
2N5453 * 2N5453 2N5902 * 2N5902
2N5454 * 2N5454 2N5903 * 2N5903
2N5457 * 2NG457 2N5904 * 2N5804
2N5458 * 2N5458 2N5905 * 2N5905
2N5459 * 2N5459 2N5906 * 2N5906
2N5460 * 2N5460 2N5907 * 2N5907
2N5461 * 2N5461 2N5908 x 2N5908
2N5462 * 2N5462 2N5909 * 2N5909
2N56463 N 2N5911 * 2N5911
2N5464 N 2N5912 * 2N5912
2N5B465 N 2N5949 * 2N5949
2N5471 ] 2N5020 2N5950 * 2N5950
2N5472 = 2N5020 2NBY51 * 2N5951
2N5473 L] 2N5020 2N5952 * 2N5952
2N5474 ] 2N5020 2N5953 x 2N5953
2N5475 » 2N5020 2N6449 N
IN5476 L] 2N5020 2N6450 N
IN5484 * 2N5484 2N6451 CF
2N5485 * 2N5485 2N6452 CF
2N5486 * 2N5486 2N6453 CF
2N5515 * 2N5515 2N6454 CF
2N5516 * 2N5516 2N6483 * 2N6483
2N5517 * 2N5517 2N6484 * 2N6484
2N5518 * 2N5518 2N6485 * 2N6485
2N5519 * 2N56519 AG5T6449 N
2N5520 * 2N5520 A5T6450 N
2N5521 * 2N5521 AD3954 . 2N3954
2N5522 * 2N5522 AD3954A . 2N3954A
2N5523 * 2N5523 AD3955 . 2N3955
2N5524 * 2N5524 AD3955A . 2N3955A
2N5543 N AD3956 . 2N3956
2N5544 N AD3957 . 2N3957
2N5545 * 2N5545 AD3958 . 2N3958
2N5546 * 2N5546 AD5905 . 2N5905
2Nb5547 * 2N5547 AD5B906 L 2N5906
2N5549 . 2N5397 AD5907 . 2N5907
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JFET Cross Reference Guide

JFET Cross Reference Guide (continueq)

INDUSTRY TYPE REPLACEMENT NAglgﬁAL
NUMBER CODE NUMBER
AD5908 . 2N5908
AD5909 . 2N5909
AD830 L 2N5906
AD831 L] 2N5907
AD832 L 2N5908
AD833 = 2N5909
ADB33A ] 2N5909
AD835 L NDF9407
ADB836 L NDFg408
AD837 u NDF9408
AD838 - NDF9409
ADB839 L NDF9410
ADB840 L 2N5520
ADB841 L 2N5521
AD842 L 2Nb523
ADB845 n 2N5911
AD846 L] 2N5912
BF244A * BF244A
BF2448 * BF244B
BF244C " BF244C
BF245A * BF245A
BF2458 x BF245B
BF245C * BF245C
BF246A * BF246A
BF246B " BF246B
BF246C * BF246C
BF247A * BF247A
BF2478B * BF2478
BF247C * BF247C
BF256A * BF256A
BF256B * BF2568B
BF256C ¥ BF256C
BF264A * BF264A
BF264B * BF264B
BF264C * BF264C
BF264D * BF264D
C413N L] 2N4859
C681 L 2N4338
C681A L] 2N4338
C683 - 2N4339
C683A L] 2N4339
C685 = 2N4220
CB85A L 2N4220
CM640 L 2N4391
CM641 L 2N4391
CM642 = 2N4392
CMB43 L] 2N4391
CM644 L] 2N4393
CM645 L) 2N4392
CM646 u 2N4392
CMe47 L
CP640 L] U322
CP643 = 2N4391
CP650 . U322
CP651 . U320
CP652 L] U322
CP653 . U320

INDUSTRY TYPE

NUMBER

E100
E101
E102
E103
E105
E106
E107
E108
E109
E110
E111
E112
E113
E114
E174
E175
E176
E177
E201
E202
E203
E210
E211
E212
E230
E231
£232
E270
E271
E300
E304
E305
E308
E309
E310
E311
E312
E400
E401
E402
E410
E411
E412
E420
E421
FEOG54A
FEO6548
FE3819
FE5245
FES246
FE5247
FE5457
FE5458
FEB459
FEB4B4
FEB485
FEB5486

REPLACEMENT

CODE

® &6 6 06 06 0 6 0 0 H N H 0060606 0 00 00 0 ¢ 0 ¢ 060 0 0 -0 0 00

B 000000 o
M MM T M T m

NATIONAL
PART
NUMBER

J202
J201
J202
J203

J108
J109
J110
Jin
J112
J113
J114
J174
J175
J176
J177
J201
J202
J203
J210
J2n
J212
PN3685
PN3684
PN368
J270
J271
J300
J304
J305
J308
J309
J310
J309
J310

U257

U257

PN4416
PN4303
2N3819
2N5245
2Nb246
2N5247
2N5457
2N5458
2N54569
2Nb5484
2N5485
2N5486
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JFET Cross Reference Guide (continued)

INDUSTRY TYPE
NUMBER

FM1100A
FM1101A
FM1102A
FM1103A
FM1104A
FM105A
FM1106A
FM1107A
FM1108A
FM1109A
FM1110A
FM1111A
FM3954
FM3954A
FM3955
FM3955A
FM3956
FM3957
FM3958
FT0654A
FT0654B
FT0654C
FT3820
IMF3954
IMF3954A
IMF3955
IMF3955A
IMF3956
IMF3957
IMF3958
1T100
tT101
1T108
1T109
ITE3066
{TE3067
ITE3068
ITE4117
ITE4118
ITE4119
ITE4338
ITE4339
ITE4340
ITE4341
ITE4A391
ITE4392
ITE4393
ITE4416
ITE4867
ITE4868
ITE4869
J108
J109
J110
J11t
J112
J113

NATIONAL
PART
NUMBER

2N5906
2N59806
2N5907
2N5908
2N5809
NDF9401
NDF9401
NDF9402
NDF9403
NDF9405
2N3957
2N3958
2N3954
2N3954A
2N3955
2N3955A
2N3956
2N3957
2N3958
2N3824
2N3824
2N4221
2N3820
2N3954
2N3954A
2N3955
2N3955A
2N3956
2N3957
2N3958
2N5115
2N5116
2Nb5486
2N5397
2N4340
2N4338
2N4338
2N4117
2N4118
2N4119
2N4338
2N4339
2N4340
2N4391
PN4391
PN4392
PN4393
PN4416
PN3686
PN3685
PN3684
J108
J109

* J110

* Ji

* J112

* J113

REPLACEMENT
CODE

*® 6 @ & @ ¢ ¢ E E R 6 06 H EH & 0 0 0 & 00 0 X B S O ¢ 0 00 ¢ N EEE A EESEN

* 8 62 0 & & x

*

INDUSTRY TYPE
NUMBER

J114
J174
J175
J176
J177
J201
J202
J203
J270
4271
J300
J304
J305
Jao1
Jao2
J403
Ja04
4405
J406
Ja10
Jan
Ja12
J1401
J1402
J1403
J1404
J1405
J1406
KE3684
KE3685
KE3686
KE3970
KE3971
KE3972
KE4091
KE4092
KE4093
KE4220
KE4221
KE4222
KE4223
KE4224
KE4391
KE4392
KE4393
KE4416
KE4856
KE4857
KE4858
KE4859
KE4860
KE4861
KE5103
KES104
KE5105
MFE2000
MFE20061

REPLACEMENT
CODE

NATIONAL
PART
NUMBER

J114
J174
J175
J176
J177
J201
J202
J203
J270
J271
J300
J304
J305
J401
J4a02
J4a03
J404
J4os
J4a0s
J410
J411
J412
J1401
J1402
J1403
J1404
J1405
J1406
PN3684
PN3685
PN3686
PN4391
PN4392
PN4393
PN4091
PN4092
PN4093
PN4220
PN4221
PN4222
PN4223
PN4224
PN4391
PN4392
PN4393
PN4416
PN4856
PN4857
PN4858
PN4859
PN4860
PN4861
2N5952
2Nb5953
PN4416
2N4416
2N4416
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JFET Cross Reference Guide

JFET Cross Reference Guide (continuea

INDUSTRY TYPE
NUMBER

MFE2004
MFE2005
MFE2006
MFE2007
MFE2008
MFE2009
MFE2010
MFE2011
MFE2012
MFE2093
MFE2094
MFE2095
MFE2133
MFE4007
MFE4008
MFE4009
MFE4010
MFE4011
MFE4012
MPF 102
MPF103
MPF 104
MPF105
MPF106
MPF107
MPF 108
MPF109
MPF111
MPF112
MPF161
MPF256
MPF820
MPF970
MPF971
MPF4391
MPF4392
MPF4393
NDF9401
NDF9402
NDF9403
NDF9404
NDF9405
NDF9406
NDFg407
NDF9408
NDF9409
NDF9410
NF500
NF501
NF506
NF510
NF520
NF521
NF522
NF523
NF530
NF531

REPLACEMENT
CODE

* % B % @ @8 E E E M R N W E R E E N EAR

*

*

NATIONAL
PART
NUMBER

2N4383
2N4392
2N4391
2N4857
2N4391
2N4856
2N4856
2N5433
2Nb433
2N3687
2N3686
2N3685
2N4392
2N2608
2N2608
2N3329
2N3330
2N3330
2N3331
MPF 102
MPF103
MPF104
MPF105
MPF106
MPF107
MPF 108
MPF 109
MPF111
MPF112
2Nb5461
J2i
J309
P1086E
P1087E
PN4391
PN4392
PN4393
NDF9401
NDF9402
NOF9403
NDF9404
NDF9405
NDF9406
NDF9407
NDF9408
NDF9409
NDF9410
2N4224
2N4224
2N3823
2N4092
2N4224
2N4220
2N4224
2N4220
2N3822
2N3821

INDUSTRY TYPE
NUMBER

NF532
NF533
NF580
NF581
NF582
NF583
NF584
NF585
NF4302
NF4303
NF4304
NF4445
NF4446
NF4447
NF4448
NF5101
NF5102
NF5103
NF5163
NF5457
NF5458
NF5459
NF5485
NF5486
NF5555
NF5638
NF5639
NF5640
NF5653
NF5654
NPD5564
NPD5565
NPD5566
NPD8301
NPD8302
NPD8303
NPD9801
NPD9802
NPD9803
P1069E
P1086E
P1087E
P1117E
P1118E
P1119E
PF510
PF511
PF5101
PF5102
PF5103
PN3684
PN3685
PN3686
PN3687
PN4091
PN4092
PN4093

REPLACEMENT
CODE

*+ @9 & © © 0 & & 06 0 0 ¢ 6 06 0 O

*

*

*® O ® 6 & & 6 & o 0 0 @

NATIONAL
PART
NUMBER

2N3822
2N3821
2N5432
2N5432
2Nb434
2Nb434
2Nb432
2Nb433
PN4302
PN4303
PN4304
2N5432
2N5433
2Nb432
2N5433
NF5101
NF5102
NF5103
2N5163
2Nb5457
2N5458
2N5459
2N5485
2N5486
2Nb555
2Nb638
2N5639
2N5640
2N5653
2N5654
NPD5564
NPDb565
NPD5566
NPD8301
NPD8302
NPD8303
NPD9801
NPD9802
NPD9803

P1086E
P1087E

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

INDUSTRY TYPE
NUMBER

PN4220
PN4221
PN4222
PN4223
PN4224
PN4302
PN4303
PN4304
PN4342
PN4343
PN4360
PN4391
PN4392
PN4393
PN4416
PN4856
PN4857
PN4858
PN4859
PN4BGO
PN4861
PN5033
PN5163
SU2078
SU2079
SU2080
SU2081
SuU2098
SU2098A
SU2098B
SU2099
SU2099A
SuU2365
SU2365A
SU2366
SU2366A
5U2367
SU2367A
SU2368
SU2368A
SU2369
SU2369A
SU2410
suUz2411
SU2412
TD5452
TD5453
TD5454
TD5902
TD5902A
TD5903
TD56903A
TD5904
TD5904A
TD5905
TD5905A
TD5906

REPLACEMENT
CODE

NATIONAL
PART
NUMBER

PN4220
PN4221
PN4222
PN4223
PN4224
PN4302
PN4303
PN4304
PN4342
P1087E
PN4360
PN4391
PN4392
PN4393
PN4416
PN4856
PN4857
PN4858
PN4859
PN4860
PN4861
PN5033
PN5163
2N39565
2N3956

2N3954
2N3954
2N3954A
2N3955A
2N3955A
U401
U401
U402
U402
U403
U403
U404
U404
U405
U405
u424
U426
U426
2N5452
2N5453
2Nb4564
2N5902
2N5902
2N6903
2N5903
2N5904
2N5904
2N5905
2N5905
2N5906

INDUSTRY TYPE

NUMBER

TD5906A
TD5907
TD5907A
TD5908
TD5908A
TD5909
TD5909A
TD5911
TD5911A
TD5912
TD5912A
TIS25
TIS26
TIS27
TIS34
TIS41
TIS42
TIS58
TIS59
TIS68
TIS69
TIS70
TiS73
TiS74
TIS75
TIS78
TIS79
TIS88A
U110
U112
U114
U133
U146
ut47
U148
U149
U168
U182
U183
U184
U197
U198
U199
U200
U201
U202
U231
U232
U233
U234
U235
U240
U241
U242
U243
U244
U248

REPLACEMENT
CODE

*+H B & 2 Z2Z A A a2 s 5 @ B E NN

*xZ Z2 2 *

*

*® @ ® & & & 0 0 6 0 00 O R EOPE S

ERE

*

*Z & 0 0

NATIONAL
PART
NUMBER

2N5906
2N5907
2N5907
2N5908
2N5908
2N5b909
2N5909
2N5911
2N5911
2N5912
2N5912

2N5486
2N4859
PN4392
TIS58
TIS59

TIS73
TIS74
TIS75

2N5486
2N5020
2N4381
2N5020
2N5020
2N5020
2N5020
2N2608
2N2609
2N2608
2N4857
2N3823
2N4416
2N4338
2N4340
2N4341
2N4393
2N4392
2N4391
U231

U232

U233

U234

U235

2N5432
2N5433
2N5432
2N5433

2N5902
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JFET Cross Reference Guide

JFET Cross Reference Guide (continuea

INDUSTRY TYPE REPLACEMENT NAglgﬁAL
NUMBER CODE NUMBER
U248A * 2N5906
U249 * 2N5903
U249A * 2N5B907
U250 * 2N5904
U250A * 2N5908
U251 * 2N5905
U251A * 2NE909
U252 * 2NB911
U253 * 2N5912
U254 * 2N4859
U256 * 2N4860
U256 * 2N4861
U257 . U257
U266 N
U280 . 2N3954
U281 . 2N3954
U282 . 2N3955
U283 . 2N3955
U284 . 2N3956
U285 . 2N3957
U290 N
U291 N
U300 L] U304
U301 * U301
U304 ) 2N6114
U305 . 2N5116
U306 . 2N5117
U308 * U308
U308 * U309
us3io * u3to
U3t ° U3t
U312 * U312
U320 * U320
U321 * U321
U322 * U322
U328 N
U329 N
U330 N
U331 N
U350 * U3s0
U401 * U401
U402 * U402
U403 * U403
U404 * U404
U405 * U405
U406 * U406
U421 * u421
U422 * U422
U423 " U423
U424 * U424
U425 * U425
U426 * U426
U430 * U430
U431t * U431
ui714 . 2N4340
u1715 N
U1837E ) 2N5486

INDUSTRY TYPE
NUMBER

U1897E
U1898E
U1899E
U1994E
u2047
UC1565
ucC200
uc201
ucz210
Uc220
uc241
Uc250
ucC251
uc400
Uc401
uc410
uca20
ucsH88
uc703
UC705
uc7o7
uc714
ucC734
UC734E
ucC755
UcC756
ucsos
ucso7
ucs14
ucss1
ucss4
UC855
Uc2139
uc2147
Uc2148
uc2149
VCR2N
VCR3P
VCR4N
VCR5P
VCR7N

REPLACEMENT
CODE

B 000000
B Wt e o e e e 4

NATIONAL
PART
NUMBER

U1897E
U1898E
U1899E
PN4416
PN4416
2N4416
2N4393
2N4416
2N3822
2N4220
2N3822
2N4391
2N4392
2N2609
2N5019
2N2609
2N3329
2N4416
2N3822
2N3824
2N4391
2N4416
2N4416
PN4416
2N4391
2N4224
2N3331
2N4861
2N3331
2N2608

2N4092
2N5115
2N4341
2N3331
2N4119

40




RF Selector Guide

BIPOLARS

JFET'S

43

44 | 45

46

47

49

50

20

92

Preamplifiers

> 500 MHz

> 500 MHz with AGC
200—500 MHz

200—-500 MHz with AGC
50—250 MHz

50—250 MHz with AGC
20—120 MHz

Mixers

tnput > 500 MHz
Input 200--500 MHz
Input 50—250 MHz
input 20—120 MHz

Loc Osc

> 500 MHz Mech. Tuned

> 500 MHz Varactor
200—500 MHz Mech. Tuned
200—500 MHz Varactor
50—-250 MHz

20—-120 MHz

IF Amps

75 MHz

<15 MHz

<75 MHz with AGC
<156 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 |F
<120 MHz/20 mA Wideband RF
VVHF Freq. Generator and/or
Multiplier to 75 mW Levels

M

apIny 10)0919S Y
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Transistors NPN RF Devices
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Transistors for High Speed Switching

su 005 su 00¢

ue) jelsp — N
SNOILIANOD LINDHID HO4 %008 viva 335 e N
- 440) wnwixvi youms pesds UBIH — SSH

SuU g0e

su gg

youmgsepdwy asoding [2JoU89 — MSVAD
SUQy SUQE SuUSZ su(Qg

OW 906ESN
d 9/S06ENS
A OY dNd
MS/VdD 99d

ON V./S06ZNZ

d E/Z0PYNT

A OV dNd
MS/VdD £9d

OW VvZe/v612eNe
A O¥ NdN
MS/VdD 02d

d LOvPNe

A OF NdN
MS/NVdO 6Ld

d9sersdw o 00vNg

OW gcovNg . A SENdN

A 00 dNg MSVdD €1d
MSVAO 29d

d 895€3d
OW 6109N2
A 08 NdN
MS/VdD Zid

OW PO6ESN
d P/E06ENT
A O NdN
MS/VdO €ed
O V.SZENS
A OY dNd
MS/VdD 69d

OWN YLOPNZ
OW S/P2LENS NdN
A 0€ SSH Sed

d OY9ESI
OW 80ZVNZ dNd | yw gg|
A 21 SSH 59d

d 69E2SAW
ON VB9E2NZ NdN | VW 002
ASLSSH 12d

d €i€v¥3d

N
oW (vmmMZNNFn_v@M_ vw 0o¢

d 9¥9ESAN
300N
OENZ NdN
o_z>mmP 1 SSH Zzd vw 00S Q3LvHNnivs
IN3HYND
401931102
I19VAIALNS
VWOSL  wowixvi

OW Z9PENZ dNd
A OV SSH 02d Yw 0001

vuw 00st

45



b
isanbay uo a1oND v

D I S S S — T —. S G CH C———— — —————— ——— T T - L L]
mszL | mszl Mozt ﬁ\soom MGLL| MmoOSL| mgiL _ | J_r I 1 £0L
||||||||||||||| —_—— —_——t e
d M9 MOS | MOS .n. ms. | moL | Mmoo | mos | mov | _ | 0zz-0L
! P H mov | J_r MOV | MOE | MOZ | MGZ 1 9zL-0L
[ —_—t e ——
“ _ _ “ | | Mol I | i msl | mst | mor | msi | mot | zoz-oL
|||||| T e S S
" “ _ “ _ _ A I _ | _ meL| meL| met| +zeoL
f————— s B R i
I _ _ | | ! M9'0 | i I I | MO0 M90 | 26-01
! _ [ f [ _— -
! _ | | | | | | | i | | | ebexoeqd
| ! [ _ o _ 1 _ | | _ [ _ _ I
| | [ | _ I _ | | _ [ ! I _ _ |
vsL | vol ~— 9| vi | V9 VgL | - 2l voz | wei | wou | wo | wvs ve vz | veo| vio| =-—o2
— S0d }—— —
/L€-d
_ 09 8l-d 09
i vZd| /8€d
w
R - ol
dgd | ored | 08 96d | 09d| 8%d| VvGd| 36d| 0€d| 6Ld 08 m
Mrd| rred | /9%d | /0vd| /8vd | /v¥d]| /324 | /0Td]| /6Ed ©
007, | 00 g
| Y % % % “ 0oL "\ W \\m oL §
ozl oL =
| [ | | !
| [ | _ 9g-d
— " 3
! | st-d | 0oz
e I I I !
agd | v8d i Lo i _
| o) ] [ Z \\ 00g
] b S ) | % k\
00v | ) I ! A oov
esaly 1d3 ajduy esa|nl 1euejd esajy aseg id3 _ Ieueld
AOW HOLIMS NOLONITHVA 3S044Nd TVYHINID ANV FDVLIOA HOIH

apInK 10199|9S J0}sisuel] Jamod

46



Power Transistor Part Number Listing
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F National Transistor Glossary of Symbols
Semiconductor

DC PARAMETERS

BVcro Collector-Base Breakdown Voltage
with Emitter Open-Circuited

The breakdown voltage of the collector-base
junction, measured at a specified current,
with the emitter open-circuited.

Transistor Glossary of Symbols

BV eo Coliector-Emitter Breakdown Voltage
with the Base Open-Circuited

The collector-emitter breakdown voltage,
measured at a specified collector current,
with the base open-circuited.

BVceo. BVcen, BVces
BVces

BV er Coliector-Emitter Breakdown Voltage
with Resistance between Emitter and
Base

The collector-emitter breakdown voltage
measured at a specified current with a
specified resistance R connected between BVien
the base and the emitter,

8Vaus Ver 3
BV gs Collector-Emitter Breakdown Voltage Ji
with Base Shorted to Emitter

The collector-emitter breakdown, measured
at a specified current, with the base shorted
to the emitter. BVern

BV ex Collector-Emitter Breakdown Voltage
at a Specified Condition

The collector-emitter breakdown voltage
measured at a specified current with the
base-emitter junction forward or reverse
biased by a specified voltage or current.

BVego Emitter-Base Breakdown Voltage
with Collector Open-Circuited

The emitter-base  breakdown  voltage,
measured at a specified current, with the
collector open-circuited.

hee Common-Emitter DC Current Gain

The ratio of DC collector current to DC base |
current measured at a specified collector- s

emitter voltage and a specified collector m
current. w

A-2




IcBo

Inverse Collector-Base Current

The collector-base current with the junction
reverse biased by a specified voitage, with
the emitter open-circuited.

Vea

tcso

leea =1 iceo

! CEX

Inverse Collector-Emitter Current at
a Specified Condition

The coflector-emitter current measured at a
specified collector-emitrer voltage with the
base forward or reverse biased by a specified
voltage or current.

leso

Inverse Emitter-Base Current

The emitter-base current with the junction
reverse biased by a specified voltage with the
collector open-circuited.

Ve =

LV¢eo-
LV cer-
LV ces:
LVex: or,
V ~polsust)
V cerlsust)
Vceg{sust)

Vex (sust)

Pulsed Limiting Breakdown Voltages

These are similar to the corresponding, above
defined, BV parameters but are measured at
a specified high current point where
collector-emitter voltage is lowest. The dura-
tion of the pulse and its duty cycle must be
specified. The letter L ‘ndicates LIMITING
Value and is measured outside the negative
resistance zone of the reverse characteristic.

LVceo. LVcea. LVces, LVeex

\/cro

_/

T

I
PULSED

ViEe (on)

Unsaturated Base-Emitter Voltage

The base-emitter voltage measured in the
common-emitter connection at a specified
collector to emitter voltage and specified
collector current.

Veeiom =T} ~2-3mVi'C

800,

Veeion,
myo

600 { ———

L

A-3
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Transistor Glossary of Symbols

Veegsam Base-Emitter Saturation Voltage
The base-emitter voltage measured in the
common-emitter connection at a specified
collector and base saturation currents.

Ve (saT) Collector-Emitter Saturation Voltage

The collector-emitter voltage measured in
the common-emitter connection at specified
collector and base saturation currents.

Vaesan. Veesan

o
Hexr - =
&

Vee
Vsat;
[
i Vae

FORCED BETA

ler lez les
ler <oz <oy
1
SATURATION

LOG I

i
Vee

Vgy Reach Through Voltage

Ver Punch Through Voltage

The collector-base voltage above which an
increase of applied voltage can be measured
in the emitter-base open circuit.

SMALL SIGNAL PARAMETERS

Cob Common-Base Output Capacitance

The common-base output capacitance with
input ac open.

CAPACITANCE

MEASURE
ouTPUT
CAPACITANCE

8

Cre Common Emitter Reverse Transfer
Capacitance

This parameter is the imaginary part of y,,.
When I¢ =0, C,, is identical to Ccp.

Cqe Base-Emitter Capacitance

The capacity of the base-emitter junction at
a specified inverse voltage with the collector
open.

Cecr Collector Base Capacitance

Collector Base Capacitance measured at
some Specified Collector Base Voltage.

Cee  Cep
Cob - Gy + Cep * Cce
Cee * Ces
2) Cey
Ceg = Cop IWITH EMITTER GUARDED!
Cea “Cep

A4



CG.. CGy Conversion Gain, Common-Emitter or
Common-Base CONVERSION GAIN
X 1) SPECIFY Ig. vy
The ratio of the output power of a mixer, at 2 tar. fir. LO LEVEL, CIRCUIT
one specified frequency, to its input power, .
at another specified frequency. This param- w@—{ TUNED TO I¢
eter is a function o oscillator injection TUNED TO fay ‘
voltage and the mixer operating point. far
Ve ot e
for fh Common-Base Cut Off Frequency
fb
The frequency at which the hgy (o) is
reduced to 0.707 of its low frequency value.
;. fhf Common-Emitter Cut Off Frequency z
e a
The frequency at which the h¢, (B) is z
reduced to 0.707 of its low frequency value. 3
Gain Band-Width Product E
The common-emitter current gain band- oot
width product in the frequency range where .
the current gain is falling at approximately
6 db/octave.
P _ MAX FREQUENCY OF OSCILLATION
f, Maximum Frequency of Oscillation MAX ™ FREQUENCY AT WHICH MAG = 1
This parameter is a device figure of merit ¢ _ fr _ f\/P‘é
that is calculated from ft and rb'Cc. MAX \/ 8mrb Cc
G e Common-Emitter Power Gain POWER GAIN, TRANSCONDUCER GAIN
} SPECHFY lc. Ve
;) ’Su‘E‘ CIRCUIT, NEUTRALIZED?
RF VOLT]
3 !—f*
GEN Rs
gﬁﬂfl ) <_J’ ) E ) E
Vee
Cqe Common Emitter Transducer Gain G POWER DELIVERED TO THE LOAD
TE =
A test fixture must be specified. POWER AVAILABLE FROM THE SOURCE
GMA Stability Limited Gain or Gain

Maximum Available

This parameter is a device figure of merit
and must be calculated from the two port

y'’" parameters.

Yol
GMA = 10 LOG fe_ (k- /kZ —1
Ve

NOT DEFINED FORK < 1

A5
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Transistor Glossary of Symbols

h Parameters

h PARAMETERS
" - - "2
1O © 4
LAN
o Y
o—

WHERE ¢, i1, ¢,. 1, ARE SMALL SIGNAL VOLTAGES AND CURRENTS
THE h - (HYBRID] PARAMETERS ARE DEFINED 8Y

er =Myt thipeg

1=ty iy T ey
ANO FOR COMMON EMITTER OPERATIGN THESE E Q BECOME

e Bty e

i = hig 1+ g

Common-Emitter Current Gain

The common-emitter forward current trans-
fer ratio with output ac shorted. This is a
complex quantity.

h  PARAMETERS COMMON EMITTER

ke
e =
o Vet 0

Common-Emitter input Impedance

The common-emitter input impedance with
the output ac shorted. This is a complex
quantity.

By = o
i fve, O

§9 9
g1 |

Common-Emitter Output Admittance

The common-emitter output admittance
with the input ac open. This is a complex
quantity.

[

[
'0 B

Common-Emitter Reverse Voltage
Transfer Ratio

The common-emitter reverse voltage transfer
ratio with input ac open. This is a complex
quantity.

MAG

Maximum Available Gain

Device figure of merit that must be calcu-

lated from the two port "y’ parameters.

iYoq12

MAG=10L0G ———————————
4 Re {Y11) RE (Y322}

Maximum Stable Gain

This parameter is a device figure of merit

that is calculated from the two port "y
parameters.

Yo
MSG = 10 LOG — -

Ve

NF

Noise Figure

Noise figure = 10 logqgF, where F is the
ratio of total output noise power to the
output power due solely to the thermal
noise of the source impedance.

NOUISE FIGURE MUST SPECIFY
1 Vee o
2 Ry, f, PBW

—
WHITE . Low
NOISE SOURCE | | woise
SOURCE IMPEDANCE WIDE
BAND AMP

FILTER
AMPLIFIER
3d
AND 13 SETS

PAD
DETECTOR — BAND

WIDTH

A-6




Tob + Yo

Base << Spreading >> Resistance

Equivalent to the real part of hj, at some
specified very high frequency.

f, MEASUREMENT

rb'Ce

Collector Base Time Constant

This parameter is a device figure of merit
and is measured in a specified test circuit.

. - COLLECTOR BASE TIME CONSTANT
' “¢ = SPECIFY ~ I, VoE, FREQUENCY

ta

tr

ts

ts

Common-Emitter Switching
Parameters

In the following, drive circuit conditions and
collector circuit conditions must be specified.
The transition times of the input must be

negligible compared to the measured times.

Delay Time

The time interval during turn-on from the
point when the input pulse at the base
reaches 10% of its full amplitude to the
point when the collector pulse changes from
0 to 10% of its maximum amplitude.

Rise Time

The time interval during turn-on in which
the collector pulse changes from 10% to 90%
of its maximum amplitude.

Storage Time

The time interval during turn-off from the
point when the turn-cff pulse at the base
changes from 100% to 90% of its full
amplitude to the time when the collector
current has changed from 100% to 90% of
its maximum amplitude.

Fall Time

The time interval during turn-off in which
the collector pulse decreases from 90% to
10% of its maximum amplitude.

SWITCHING PARAME TERS

Ton =ta*t,
Taer =ttt

90%

fout

y Parameters

v PARAMETERS

y PARAMETEAS ARE GEFINED BY
h=ynertye

2 V6 e

OR IN COMMON EMITTER NOTATION
BT Vie €1 ¢ yee €2

127 Ve & Yo By
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Transistor Glossary of Symbols

Common-Emitter Forward Transfer
Admittance

The common-emitter forward transfer admit-
tance with output ac shorted. This is a
complex quantity (gre *+ ibfel.

Common-Emitter Input Admittance
The common-emitter input admittance with
output ac shorted. This is a complex
quantity {gje + bje).

vy PARAMETERS .COMMON EMITTER

"

T ovpe Voo 0

Common-Emitter Output Admittance

The common-emitter output admittance
with input ac open. This is a complex

quantity {dee * iboe).

Common-Emitter Reverse Transfer
Admittance

The common-emitter reverse transfer admit-
tance with input ac shorted. This is a
complex quantity (gre + jbrel.

LARGE SIGNAL PARAMETERS

n Collector Efficiency
n — COLLECTOR EFFICIENCY
This parameter applies to oscillators and P (RE) )
class C amplifiers, predominantly. It is n=-2 .
defined as the ratio of RF Power Out/DC PIN(DC)  1c X VCE
Power In.
P, Power Out o

This parameter applies to oscillators. The
units are watts and a test circuit must be
specified.

ase

POWER

METER

SPECIFY — i, Ve UNDER DUIESCENT CONBITIONS

—f Rioap

THERMAL PARAMETERS

Rtn

Internal Junction-to Case Thermal
Resistance

The rated increase of junction temperature
with respect to the case temperature per
unit of dissipated power. It is also called
Thermal Resistance with infinite heat sink.

Junction-to Case Thermal Rating

Junction-to Ambient Thermal Rating

A-8
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Semiconductor

JFET Glossary of Symbols

DC PARAMETERS

BVpgo (V)
or BVGgpo

Drain-Gate Breakdown Voltage with Source Open-
Circuited

The breakdown voltage of the drain-gate junction,
measured at a specified current with the source
open-circuited.

vogo

tg

——— -

BVggo (V)
or BVGso

Source-Gate Breakdown
Open-Circuited

Voitage with Drain

The breakdown voltage of the source-gate junction,
measured at a specified current, with the drain
open-circuited.

BVGss (V)
or BV, V(BR)GSS

Source-Gate Breakdown
Source Shorted

Voltage with Drain-

The breakdown voitage of the source-gate and
drain-gate junctions, measured at a specified
current with the drain-source shorted.

IDGO {(pA)
or IGDO

Drain-Gate Leakage Current, Source Open-Circuited

The leakage current of the drain-gate junction,
measured at a specified voltage, with the source
open-circuited.

Ip (LA)
or ID(ON)

Drain ON Current

The drain current, measured at a specified drain-
source voltage and gate-source voltage.

ID(OFF) (pA)

Drain Cutoff Current

The drain cutoff current, measured at a specified
drain-source voltage and gate-source voltage.

Ipss (mA)

Drain Saturation Current

The drain current, measured at a specified drain-
source voltage with the source shorted to the gate
(Vgs = 0)

1Gg (pA)
or IG(ON)

Gate Leakage Current with Drain Current Flowing

The gate leakage current, measured at a specified
drain current and drain-gate voltage.

1Ggss (pA)

Gate-Source Reverse Leakage Current with Drain-
Source Shorted

The gate-source reverse leakage current measured

_ ataspecified gate-source voltage.

16ss

A-9

sjoqwAg jo Aiesso|n 1340



JFET Glossary of Symbols

IsGo (pA) Source-Gate Reverse Leakage Current with Drain
orlgso Open-Circuited
The leakage current of the source-gate junction,
measured at a specified voltage, with the drain
open-circuited.
rps (£2) Drain-Source ON Resistance
or rds, RDS,
'DS(ON) The drain-source ON resistance, measured at a

specified gate-source voltage and drain current.

VDS(ON) (mV}

Drain-Source ON Voitage

]
The drain-source ON voltage, measured at a speci- DS = TDDE
tied gate-source voltage and drain current.
vags (V) Operating Gate-Source Voltage ‘'
or VGS(ON).
\d The gate-source voltage, measured at a specified D
drain current and drain-source voltage. G +
S Vps Vps
Vgs Ves
+
VGs(F) (V) Forward Gate-Source Voeitage b
The forward gate-source voltage, measured at 8
specified current. s
VES(F)

VGS(OFF) (V)
or Vp

Gate-Source Cutoff (Pinch-Off) Voltage

The gate-source cutoff voltage, measured at a
specified drain current and drain-source voltage.

SMALL SIGNAL PARAMETERS

Ciss (pF)
or Ciss, Cgss

Common-Source Input Capacitance

The common-source input capacitance measured
between the gate and source with the drain A-C
shorted to the source at specified drain-source and
gate-source voltages.

cOSS (F)F)
or Cqs, Cdss

Common-Source Output Capacitance

The common-source output capacitance, measured
between the drain and source with the source
A—C shorted to the gate at specified drain-source
and gate-source voltages.




Cyss (pF)
or Cys, Cdg

Common-Source Reverse Transfer Capacitance

The common-source reverse transfer capacitance,
measured between the drain and gate at specified
drain-source and gate source voltages.

ep (nV/\/Hz)

orep, Vp, Ep

Equivalent Input Noise Voltage

The equivalent input noise voltage per unit band-

width, measured with the input A—C shorted to
the source at a specified operating condition. eq
o
gfg {mV) Common- Gate Forward Transconductance s} o
Or Yig Vis AG ip
The common-gate forward transconductancewith
the output A—C shorted. This is a complex quanti-
ty {gfg + ibfg)-
gfs (mV) Common-Source Forward Transconductance
or gm, Yfs,
Re|Yis| The common source forward transconductance
with the output A—C shorted. This is a complex
quantity {gfs + jpfs'-
giss (L V) Common-Source Input Conductance
or Yig
The common-source input conductance with the
output A—C shorted. This is a complex quantity Ig
{gis * inis). " s
Vps=0
doss (1 V) Common-Source Output Conductance 'n
or Yog
The common source output conductance with the L
input A--C shorted. This is a complex guantity G;' Vpg Vps
(dos * ibos)- s
D
0s
PS5 vgs -0
Gpg (dB) Common-Gate Power Gain
The common-gate power gain is the ratio of out-
put power to input power. P
Gp =10 logqg bﬂ
Gps (dB) Common-Source Power Gain i

The common-source power gain is the ratio of out-
Pt power to input power.

in (PA/A/H2)

Equivalent input Noise Current

The equivalent input noise current measured with
the input open-circuited under specified operating
conditions.
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JFET Glossary of Symbols

NF (dB) Spot Noise Figure

Noise figure = 10 log1g F were F is noise factor
which is the ratio of the total output noise power
to the output noise power of the source. Measured
at specified operating conditions and source resis-
tance.

Total Output Noise Power

Source Qutput Noise Power

COMMON-SOURCE SWITCHING PARAMETERS

In the following, drive circuit conditions and drain
circuit conditions must be specified. The transition
times of the input must be negligible compared to
the measured times.

td(ON) Turn-On Delay Time

The time interval during turn-on from the point
when the input pulse at the gate reaches 10% of its
full amplitude to the point when the drain pulse
changes from 0 1o 10% of its maximum amplitude.

ty Rise Time

The time interval during turn-on in which the
drain current pulse changes from 10% to 90% of
its maximum amplitude.

td(OFF) Turn-Off Delay Time

The time interval during turn-off from the point
when the turn-off pulse at the gate changes from
100% to 90% of its full amplitude to the time
when the drain current has changed from 100% to
90% of its maximum amplitude.

tf Fall Time
The time interval during turn-off in which the

drain current pulse decreases from 90% to 10% of
its maximum amplitude.

Ry
Voo Vouy

VDp—VDS(ON)

ID(ON) = AL

100
90

Inton) (%)

10
0
t4(ON) —

(L

N
e tye]
b= t4(0FF)

DUAL FET PARAMETERS

BVG1, g2 (V) Gate to Gate Breakdown Voltage
or BVG1—2
The breakdown voltage of the gate to gate junc-
tions, measured at a specified current.

suB BVg162 WIG

CMRF (dB}) Common-Mode Rejection Ratio
or CMR
The common-mode rejection ratio is the ratio of
the change in differential gate voltage with a
change in the drain to gate voltage.

AVDpG
AV

CMRR = 20 log1p




gfs1—2 (%)
or afs1/9fs2

Common-Source Forward Transconductance Ratio
{Match)

The transconductance ratio = gfg1/gfs2 x 100 (%)
measured at specified drain-gate voltage and drain
current,

Goss 1-2 (V)
Or gos1--2

Common-Source Output Conductance {(Match)

Output conductance match = geg1 —0gos2| measured
at specified drain-gate voltage and drain current.

IDss1—2 (%)
orpg1-2.
1pss1/1pss2

Drain Saturation Current Ratio {Match)

The drain saturation current ratio = !pggy/
Ipss2 x 100% measured at specified drain-source
voltages.

IG1—2 {pA) Differential Gate Leakage Current
Differential gate leakage current = |Ig1—Ig2l
measured at specified drain-gate voltage and drain
current.
1G1, G2 (pA) Gate to Gate Reverse l.eakage Current 161,62
/

The gate to gate reverse leakage measured at a
specified voltage monolithic dual with diode isola-
tion shown.

61
A
mI 51 B
SuB V1,62 V61,62
nzl 52 C (
L
)
G2
[
VGs1-2 (mv) Differential Gate-Source Voltage
or AVGS, Vos, o1 Voo

VGs1—-Vas2i

The differential gate-source voltage, measured at a
specified drain-gate voltage and drain current.

AVGg1--2 (uv/C)
or AlVGgg1—
VGs2l/AT
AVos/AT

Differential Gate-Source Voltage Drift

The differential gate-source voltage drift is the
change in the differential gate-source voltage with
a change in device temperature at a specified
operating condition.

AVos  1VGs1-VGs2lIT ~ (VGs1-VGs2liT2
aT Ti-Tp
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Package Outlines

National

4 Semiconductor

.. Package Outlines
Dimensions are in - —

{millimeters)
Numbers in parentheses behind package titles are NS internal package codes.

TO-3 (98) INCHES TO-5 (04) Tan [ v
SYMBOL (MILLIMETERS) g
MIN MAX 1 t
2 4
A 0.250 (6.35) 0.450 (11.43) 5 c
5E 0.038 {0 965) 0.043 {1.092) -
o8 0.875 (22.225)
K 0.420 (10.668] 0.440 {11.176) 0.335-0.370
M 0.205 (5.207} 0.225 {5.715) (8.509_6.338)
c 0.135 (3.429) 0.305-0335
D 0.312 (7.925) REITE) 500) -
oM 0.151 (3.835) 0.161 (4.089) ) '
F 1.177 (29.896) 1.197 (30.404) i
" 0.525 (13.335) 0.240-0.260
2 ©0.188 4.775) 16.096-6.604)
G 0.655 (16.637) 0.675 {17.145) SEATING
1 < PLANE
Y _Z
e [
0500 |
. (1270 !
I MIN |
A oL T
r [SEATING PLANE 0.003-0.125 6.016-0.018
— T
fi c (0.229-3.178) (0.406-0.483)
R 0200
0.100 - {5.080)
il -
{2.540)
’
0023-0045 o«
(0.736-1.143)
[ 0.028-0.034
Q711-0864)
— ~
~
Pin 1- Groung
Pin 2 - Output n s -
Case - Input
TO-18 (02, 11, 19) PIN | T{(02),(19) TO-39 (10, 16)* PIN T
1 E 1 E
2 B ? B
3 c 3 C
PIN | FETN (02)
: 0.350-0370
0.209-0.219 ! s (8.890-9.3981 "
(530875 563) z g 0315 0335 |
AU EL . 5007 8509 | |
i ’ 4.775:5.334) PIN FET P (11) 1 ™ \ !
] S 0.240--0.260 |
SEATING PLANE ) G {6.096-6.604) |
‘ L ' 3 D * 1 | SEATING
o /" PLANE
0.030 1 X I ‘ 1/
{0.762) 000 x 0.045 ” U U
MAX \ 0.500 {1.143)
0016-6018 i) MAX
(0.406-0.483) MIN 1.1
w100 0.500 0016-0018 |1
ha 270 {0.406-0.483)
ooso T T gdo) 112,70} ., Lie0-0210
e - MIN - 5338)
2 | .
T <
B Qo 0.026-0040 4
0.036-0.046 N 0.036-0.048 05601.076) AN
{0,914 -1.168) \//,/ \\\( (6814-1219) 0.028-0.037
~ ~ {0.717-0.940) \




|

sauljpnQ abeyoed

T0-39 (17) LO-PROFILE | T TO-46 (06) T
1 3 E
2 ] 6
3 < C
0.350-0.370
8.890-9.398)
D1s-01g0  _ 0315-0335
@08 4572 {8.001-8.508) . 021-021
{53085 842!
0.178-0.195
SEATING —~———e e
2571-2.953
ooy PLANE SEATING_ ‘ 83
- PLANE o 7 .|
L § T s oms
0.500 ! . I {1905 -2.413)
{12.7001 bl o
MIN ” |] H i y (27
' 0.016-10.019 ne oo . 9040
0.009-0.125 016~ 10.305-0.483) T
0728-3175)
0.100
0.050 12.540)
i =
» )
0.029-0.040
(0737-1016) D.036- 0.046 0.028-0.048
0.028-0.034 ’ fogia-1aes N 7 N TR FITT
0711-0868) - “
A
S
s
. S -
T0-52 (07, 18 PR 1 TO-71 (08, 12) PR vy g
i B 1 B 51
0 } 2 5 131
G ‘ 3 ¢ Gl
R— 5 £ S2
51 B D2
7 { G2
0.209-0.219
- - 0282
; {5.309-5.563)
D804 paazoaase |
(4.521-4.851) (3607 4.099) 0.178-0.191 ©0.188-0210
i {@521-a851)
SEATING PLANE
i 1 i ! SEATING PLANE :
0.030 I Y 1 i
{0.762) ada i i
MAX 0500 0.030
ome-omy w576 {0.762) ﬂ] 1m !
{0.406--0.383) MAX 0.500
0.016-0.019 (270)
fcidbintd L
AL {0.406-0.483) MIN
0.050 {2.540)
0.100
0050 T @k
{270 ™

0.036- 0.

{0.914 -1

45
0.036 -0.046 VS
——— - SO\
(0.972-1.168) \// SO
~ i 4

0.028 -0.048
Ze.111-1.219)




Package Outlines

TO-72, (23, 25, 28, 29) PIN | T(25) | FET N (25, 29)
1 £ B
2 B D
3 c G
4 | anD CASE
PIN | Ti28) | FETP (23}
1 B S
2 E G
3 c D
4 | eND CASE
0209-0213
—_—
| 7 (5.309-5.563)
3 H
0.178-0.191 | n1ss-0210
{@521-4851) @775-5338)
i
SEATING PLANE,
e il
1030
{0.762) [] oo
MAX
0.016-0.01 ‘L {12.70)
{9.406-0.483) L
0.100

oos0 T ZEan

0.036-0.046 0.028-0.051

BV
{0.918-1.168) \/< \\/ 0711-1.285)

TO-78 (24, 27)

PIN T27) | FET(20)
1 c st
2 B8 D1
3 £ 61
5 3 s2
6 B D2
/ c G2
_omoam
(8.890-9.398)
| A | 0.315-0335
S A N k)
} - | @01 6508
I | DIA
i | i
0.165-0.185 © !
{@191-45%9) ]y
. _ SEATING
1 5040 PLANE
D500 Sy
(1270} max
! H‘ 0.016-0.019
{0.306-0.483)
0.200
oa00 T {5.080)
{2.540)
R
0.029-0.085 . "
(0.737-1.143) AN
0.028-0.034

(UJH—D,BGM\y

~

T0-92(71,72,74,76,77,78)

75/72 (Std}

PN
T FET
1 C G
2 8 s
L 3 3 D J
0.175-0.185
{4 4454 699
- 76/71
PIN
T FET
—i— 1 c G
2 € D
3 B s
LEADS FIT INTO 1.594 N
0.016-0.019 (15, m,
{0.406-0.483)
DIA HOLE (TYP) e
PIN

T FET
0.045-0.055 ; 5 s
01431397} 2 o s
0.045-0.055 3 3 D

{1143-1397)

0.003-0013
77
/ln 760330 " PIN

(TVP) T | FET
1 E [0}
2 B s
3 c G
0.085-0.095 0 045-0.055
@A " {1.143-1397)
78 |
PIN P
1 B8
2 E
3 c

92-PLUS (90, 91)

0.020
(0.508)
TYe
NOM

R— T {5.207-4.953)
\ 0.186-0,175  0.050
(3.699-4.045) {1.270)

0018
(0.457)
TYP
0.090
Z— R
(2.206)
NOM

0.055-0.045
{1.397-1.143)

[

PIN PACKAGE 90| PACKAGE 91
1 Base Cofltector
2 Callector Base
3 Emitter Emitter
0.205-0.195

0.090

4594
(15.088)

0.185-0.175
(2.286) | (4.699-4.445)
NOM

v LEAD FINISH -

BEFORE

0.0155-0.0145 = e

10.394-0.368)

0.055-0.045

e —
{1.397-1.143)

b/

]

0.145.
J (3.68:

0.055-0.045
{1.397.1.143)

=-10°NOM

TYP

—0.136




T0-99 (22) TO-126 {38)
0.290-0.310
‘ (7.366 7.874)
' 0.145-0.155
— 014570155
(3683 3.937)
0.148-0.150
(3.759-3.810 :
5.120-6.130 ) s
{3.088-3.302)
(2 gsofu.zm’ L o 1 vazstoass
890-9.308 _08en7045
iA ! 0.315-0.335 i {10.795511.049)
R T TR -
_ DiA !
0165 -0.185 0.085-0095 || 0805-0655
] | ZTeazar) || (15387 -16837)
' _
[ INSULATOR
'3 0.040 0.091-0,097 | 0.015-0,025
D500 " faseg) T 2311 2468) {0381 0635)
N1 max {1.016) ‘ 3870,
MmN I]l] l] [I[] MAX 0.020-0626 _ |
1 o {0.508-0.660] 0.095-0.105 " [ oac 0 nes
00151019 0.025-0.035 QETLEN e
{0.406-0 483} T :
2.200
(5.080) i i
, Pin 1. Emitter
7 2. Collector
0.023-0.045 3 Base
{0.737-1.143)
M:ﬁ When mounting the device, torque not to exceed
{07116 864 o
N T 6.0inib ) )
</\ | If lead bending is required, use suitable clamp or
. | > )
15" EQUALLY other supports between transistor case and point
SPACED  pmei of bend.
TO-220 (37} TO-202 (35, 36) v | PACKAGE 35 | PACKAGE 36
T T
1 Emitter Emitter
2 Base Coliector
3 Collector Base
0.360-0.400
| -
., 0.395-0405 (9.144-10.160) |
(10,033 10.287) 0.110-0.120 |} 0.240-0.260
0.100- 0,120 (2.794-3.088} Y ‘ ‘(e 096-6.604)
(25003 048) T otzs-0132
~](3251-3353)
= i 0.480-0.520 i
112.192213.208) )
0.560 -0.625 .1
(6724 1578 0250 0230 0.270 B3a734 |
(6350 (5.847 6.858) REF 0.085-0.075 P
{ MAX 2 7 0.285-0315 1 aesiciees Vo
— 2 PLACES (7.237-8.001) X 85 L
0.500-0.562  y X,,,,\J, CHAMBER L)
(12.70-14.275) i 0.012-0.025 | 1 PR
(0.305- 0.635) 0.060 !
0.045— BRI 0.080-0.115 0.405--0.425 I (1523 :
(a3 s {2.032-2.921) (028710785 1 REF |
0.020 -0.036 '
{0.508-0.889) | - 0.095-0.105 — |- } 0.170-0.18
o5t 1 T - 0.095-0.105 ~ a319-2826)
i%gssizﬁ;g»’ - 0.026 ”4 N 0.019-0.026
286-2. REF NOTE2 = |« YT
{0.660] NOTEZ = | | (0.483-0.660)
|
Pin 1. Base
NOTES:
2. Coliector 1. ALL DIM. ARE IN INCHES AND ARE REF
3. Emitter UNLESS TOLERANCED

2. 043-057 LEAD WIDTH WITHIN 8.180

OF BODY.

sauipnQ abeyoed



Package Outlines

CAVITY DUAL-IN-LINE PACKAGE D (40)

0.760
- — -
119.304)
MAX
fie] [} 7] [ ] [s] (%
0.298
PIN ND. 1 {7.569)
MAX
IDENT e
L _ 1
TT T BT LT T E T
0.054
(1.372}  0.165
L bass - TP e
I {12.319) i b
| MAX f
L — * 0.020- 0.060
{0.508-1.524)
0.008-0.015 ,
. D008-0.615
{0.203-0.381) i
L_Wg;ng”* 0050 0010 | F 0015-0.023 'W‘" 0.125
{7.620) {1270 0258) ' (0.381 0.584) | (3.175)
REF | 0.100 -0.010 i
[N B S s
{2.540 - 0.258)
MOLDED MINI-DIP (60, 67)
0.400
= —{10.160) =
0.092 %} ! MAX
{2.337) e =
pia—-Nom 58] [7] (o] [5¢
NOM N i
PIN NO. 1 INDENT 0.250 0.005
{6.350 0.127)
0.045 - ‘
1143
0.030 e
0300-0320
S {0762)
MAX 0.065 0.130 0.005
1 {1651) {3302 ©0127)
7 - ) |
0.008-0.015 f ok
! - " o229 03w i ! G
i +0.025 0.045 0015 ‘ | LALL R
0.325 oo T 3175
0.015 {1143 -0.381)
m 0.018 - 0.003 M
(Bass " 3 o0 {0.457 0.076)
' (2580 =~

TYP




MOLDED DUAL-IN-LINE PACKAGE N (39)

0.770
0030 i~ = (18.558) ==l
0.092 ‘2;\‘233 - max ‘
(2.337) — jl [3 G4 (9 [0 [3] ] |
DIA NOM [
PIN NO. 1 INDENT r@ 0250 -0.005
\. (6350 -0.127)
LLLI L] BT T I —
Faamm, L2
—— ([,’V"Tf) 0.066 {1016 ~=— 0130 -0.005
i e TYe (3302 -0.127)
oo ff b o
223-0.381 : B
0075 0015 | | oars ooy 0128 G
—— i1eos o381 | T Lﬂ T e oo B3
0325 *0.025 -— (2.540)
0.015 TYP
fpass D550
NS PACKAGE JEDEC NS PACKAGE JEDEC
CODE CODE CODE CODE
02 TO-18 Glass 37 TO-220 BCE
03 TO-5 Glass 38 TO-126 ECB
04 TO-5 Glass 39 TO-116 14-Lead M/DIP CN
05 TO-71 Diff. Amp. TO-18 40 TO-116 14-Lead Ceramic DIP CD
06 T0-46 Solid 41 TO-116 14-Lead Molded Array
07 TO-52 Solid 56 TO-100 10-Lead Header
08 TO-71 Diff. Amp. TO-18 57 TO-100 10-Lead Header
09 T0-39 Solid Kovar 58 16-Lead Side Braze DIP
10 TO-39 Solid Steel 59 16-L.ead Size Braze DIP
11 TO-18 Glass SDG 60 8-Lead Moided DIP, Plastic (CN)
12 TO-71 Glass TO-18 Diff. Amp. 61 14-Lead Molded D!P, Ptastic (CN)
13 TO-46 Header/TO-72 Can (4-Lead) 62 16-Lead Molded DIP, Plastic (CN)
16 TO-39 Solid Kovar 63 14-Lead Side Braze DIP
17 TO-39 Solid Steel Low Profile 64 14-Lead Side Braze DIP
18 TO-52 Glass 65 14-Lead Ceramic DIP (CJ)
19 TO-18 Solid 66 16-Lead Ceramic DIP (CJ)
22 TO-5 10-Lead 67 8-Lead Molded DIP {CN)
23 TO-72 Glass 4-Lead TO-18 SGD 69 T0O-92 3-Lead Top Gate Plastic GSD
24 TO-78 Glass TO-b Diff. Amp. 71 TO-92 BEC
25 TO-72 4-Lead TO-18 EBC 72 TO-92 EBC
27 TO-78 Diff. Amp. TO-5 74 TO-92 ECB
28 TO-72 4-Lead TO-18 BEC 75 TO-92 Faraday Shield EBC
29 TO-72 Glass TO-18 SDG 76 TO-92 Faraday Shield BEC
4-Lead Top Gate 77 TO-92 CBE
30 TO-78 Diff. Amp. TO-5 78 TO-92 Faraday Shield CEB
31 TO-202 ECB 79 TO-92 C—E
32 TO-126 EC— 90 Mini-Watt ECB
35 TO-202 EBC 91 Mini-Watt EBC
36 TO-202 BCE 98 TO-3
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NA/NB Transistor Series Selection Guide

National

Semiconductor

NA/NB TRANSISTOR SERIES SELECTION GUIDE

GENERAL DESCRIPTION

The NA series of transistors are complementary power series which provide minimum collector saturation voltages at low drive
conditions and feature matched HFE, guaranteed Vgg (on), Vge (sat), Ve (sat), etc, for estimating circuit performance at
limit. conditions. They are ideal for use with the NB series in complementary audio power amplifier applications. In addition,
the collector breakdown voltages range from 20 to 60 Volts, which allows great flexibility in other power applications, such
as converters/inverters, servo amplifiers, etc. The NB series of transistors are complementary general-purpose devices which
cover a wide range of applications from low-noise equalizer preamplifiers to 1.5 Amp class B drivers. This series provides low
leakage, low 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

e (.1 to 25 Watts fully complementary

audio power amplifiers
Converters/Inverters
Power control circuits
Switching/linear regulators

Servo amplifiers

High current switching circuits

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 Ve (max) tc (max)
NPN PNP PACKAGES VOLTS AMPS HFE DESCRIPTION
NAOY NAO02 TO-92 20 0.8 Matched 0.8A complementary power transistors
NA11 NA12 TO-92 20 1.0 Matched 1.0A complementary power transistors
NAMN NA22 TO-92, TO-82PLUS 20 1.6 Matched 1.5A complementary power transistors
NA31 NA32 T0-92 PLUS, TO-202 30 2.0 Matched 2.0A complementary power transistors
NA41 NA42 TO-126, TO-220 30 25 Guaranteed min 2.5A complementary power transistors
NAS1 NAB2 TO-126, TO-220 45 35 Guaranteed min 3.5A complementary power transistors
NAE1 NA62 TO-126, TO-220 45 4.5 Guaranteed min 4.5A complementary power transistors
NAT1 NA72 TO-126, TO-220 60 35 Guaranteed min 3.5A complementary power transistors

NB SERIES — — GENERAL PURPOSE COMPLEMENTARY TRANSISTORS

device types and ratings

PART # AVAILABLE Vce (max) T I (max) VcE (sat}

NPN PNP PACKAGES VOLTS AMPS max Ic/lb (mA) DESCRIPTION
NBO11 NBO21 | TO92 35 0.03 0.3 10/0.5 30mA general purpose transistors
NB012 NB022 | TO-92 50 0.03 0.3 10/0.5 30mA general purpose transistors
NBO13 NBO023 | TO92 35 0.03 0.3 10/0.5 30mA low noise transistors
NBO14 NB024 | TO92 50 0.03 0.3 10/0.5 30mA low noise transistors
NB111 NB12% | TO-92 35 0.1 0.3 40/0.8 100mA general purpose transistors
NB112 NB122 | TO-92 50 0.1 0.3 40/0.8 100mA general purpose transistors
NB113 NB123 | TO-92 65 0.1 0.3 40/0.8 100mA general purpose transistors
NB211 NB221 | TO-92, TO92 PLUS 35 0.5 0.4 100/2 500mA medium current drivers
NB212 NB222 | TO92, TO92PLUS 50 05 0.4 100/2 500mA medium current drivers
NB213 NB223 | TO0-92, TO82PLUS 65 05 0.4 100/2 500mA medium current drivers
NB311 NB321 | TO-92, TO-92 PLUS, TO-202 35 15 0.5 300/10 1.5A compiementary 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 16 0.5 300/10 1.5A complementary power drivers
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COMPLEMENTARY AUDIO AMPLIFIER CROSS REFERENCE CHARTS

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

(1) OUTPUT POWER @ 10% THD RECOMMENDED RECOMMENDED

OPERATING CONDITIONS minimum typical OUTPUT DEVICES DRIVER DEVICES

6 Volts/8{2 single-bootstrapping 380 mW NAO1 / NAQ2 NB8111 /NB121
6 Volts/B 2 single-bootstrapping 380 mW 480 mW NA11/NA12 NB111 /NB121
6 Volts/4§2 single-bootstrapping 680 mW 850 mW NA21 /NA22 NB111 /NBt21
6 Volts /4 £) double-bootstrapping 920 mW 1.0W NA21 / NA22 NB111 /NB121
9 Volts/8 2 single-bootstrapping 800 mW 10w NA21 / NA22 NB111 /NB12Y
9 Volts/4 ) single-bootstrapping 1.4W 1.8W NA21 /NA22 NB111 /NB121
9 Volts/4§ldouble-bootstrapping 19w 2.2W NA21 /NA22 NB111 /NB121
14 Voits 882 single-bootstrapping 20W 2.3W NA21 /NA22 NB111 /NB121
14 Volts/4Qsinglevbootstrau\ping 38w 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 82 15 NA31 / NA32 NB211 / NB221
4 Watts 82 17 NA31/NA32 NB211 / NB221
6 Watts ;19 20 NA41 / NA42 NB211 / NB221
8 Watts 82 23 NAS51 / NA52 NB212 / NB222

12 Watts 8Q2 27 NAS51 / NA52 NB312 / NB322
15 Watts 82 32 NA71/NA72 NB312 /NB322
18 Watts 82 35 NA71/NA72 NB313 / NB323
24 Watts [:39] 40 NA71/NAT2 NB313 /NB323
3 Watts 40 1 NA31/NA32 NB211 / NB221
4 Watts 452 13 NA31/NA32 NB211 / NB221
6 Watts 452 16 NA41 /NA42 NB211 / NB221
8 Watts a5 18 NAS1/ NA52 NB211 / NB221
12 Watts 4 20 NAS1/ NA52 NB311 / NB321
15 Watts 45) 23 NAB1 / NAB2 NB312 / NB322
18 Watts as) 26 NAB1 / NA62 NB312 / NB322
24 Watts 4 30 NA61 / NAB2 NB312 / NB322

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

PACKAGE OUTLINES

T0-92 To-92pPLUS™™ T0-202 TO-126

L)
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NAO1(NPN), NAO2(PNP)

National
Semiconductor

NAO1(NPN)
o}
NAO02(pnp) BOOMA com

features m package and lead coding

8 20 Volt/800 mA Amp rating

& Low Vg (sat) and Vgg (sat) characteristics at
'C =500 mA, lB =50 mA

®» Guaranteed Vgg {on) characteristics at low

plementary power transistors

TO-92

current for stable biasing
®» Matched HFE groupings for complementary applications 3 7
m "Epoxy B" packaging concept for excellent reliability

applications PACKAGE CODE LEAD
T70-92 1 2 3
m 0.2 to 1 Watt audio power amplifiers
m Medium power switching circuits € E B ) C
u Converter/Inverter circuits F £ c 8
H c B E
8 Circuits for toys
E] maximum ratings
PARAMETER SYMBOL RATING UNIT
Collector-Emitter Volitage Vceo 20 Voc
Collector-Base Voltage Vee 25 Vopc
Emitter-Base Voltage Veg 5.0 Vbc
Collector Current (continuous) Ic (max) 800 mA
Power Dissipation (T = 25°C) Po
TO-82 0.6 w
Power Dissipation {T¢ = 256°C) Po
TO-92 1.0 w
Thermal Resistance
T0-92 Bjn 208 °CW
fic 125 ‘cwW
Temperature, Junction and Storage Tj. Tstg —55to + 160 °c
E‘!] ordering information
POLARITY “1" for NPN
2" for PNP
r PACKAGE/LEAD CODE

NAOXXX referto

HFE GROUPING

refer to

54




@ electrical characteristics T¢=25°C
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
RVcEo Collector-Emitter Ilc=1mA 20 v
Sustaining Voltage
Bvcgo Colleztor-Base lc = 100uA 25 \
Breakdown Voltage
BVego Emiter-Base lg = 10uA 5 \%
Breakdown Voltage
Iceo Collector-Emitter VcE = 16V 100 MA
Leakage Current
Iceo Collector-Base Vep = 20V 1 HA
Leakage Current
Vge (on) Base- Zmitter Voltage lc =10mA, Veg =3V 630 - 680 730 mV
Vg (sat) Base- Smitter Ic =400 mA, Ig = 10 mA 0.9 1.0 \
Saturation Voltage
VcE (sat) Collector-Emitter Ilc =400 mA, Ig = 10 mA 0.3 0.5 \'
Saturation Voltage
Cob Collector Output Capacitance Veg =10V, f=1MHz
MPN types 4.5 pF
PNP types 7.0 pF
ft Current Gain Bandwidth Ic =100 mA, Vg = 3V 50 200 MHz
Produict
@ 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 [O'C Current Gain lc =100 mA, Vg = 3V 100 127 160 1:1.6
| DC Current Gain Ic =100 mA, Vg = 3V 140 180 240 1:1.6
J OC Current Gain lc =100mA, Vg = 3V 200 260 350 1:1.6
X C'C Current Gain Ic =100 mA, Vg = 3V 30 58 110 1:35
Y C'C Current Gain lc =100 mA, Vg = 3V 100 190 350 1:3.5

[—E] physic

al climensions

TO-92

0155 |
0145

!
.018 typ

max power dissipation

z
|
]
= 1.2
<
: HERN
2 1.0
= T = CASE TEMPERATURE
z o ]
© 08
= [ T
< T = AMBIENT TEMPERATURE
& 0.6
]
:0.4 \‘
S
M
80.2
=
= 0
§ 26 50 75 100 125 150 175 200
< TEMPERATURE (T) — - O¢
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0.2

0.05}—

NAO1(NPN), NAO2(PNP)

COLLECTOR CURRENT {Ig) — - A

0.02

0.3

NORMALIZED HFE RATIO

0.2

0.2

0.02

typical performance characteristics

SOA

dc safe operating area (A}
Tg=25°C
20
800 mA
M,
01 02 0.5 1 2 5 10 20 30

COLLECTOR TO EMITTER VOLTAGE (Vgg) — -V

Hre1/HrE2

current gain linearity ratio (C)
VCe=1V
2
PP ey
o] j\‘\
0.5 NP e
0.01 0.02 005 01 02 0.5 0.8 1 2

COLLECTOR CURRENT (Ig) — - A

Vcelsat)

collector to emitter saturation voltage {E)

TEST TIME = 300uS
2
R\
X
<
. HFE =10 v
0.05 | - /
——
0.01 0.02 0.05 0.1 0.2 05 08 1 2

COLLECTOR CURRENT (Ig)——A

NORMALIZED HFE RATIO COLLECTOR TO BASE CAPACITANCE (Cob) — — pF

BASE TO EMITTER VOLTAGE (Vgg) — -V

Cob

collector to base capacitance (B}
30 EMITTER-OPEN
20\ T ——
- PNp
10 \\‘
T ——— \\
WN'\
5
3
2
1
01 02 0.5 1 2 3 5 7 10
COLLECTOR TOQ BASE VOLTAGE (Vgg) — -V
Hre1/HFE2
current gain linearity ratio (D)
VcE = 10V
2
11— pNP— L NPy ———
| =T >
0.5 f="TN" WP
0.3
0.2
0.1
0.01 0.02 005 0.1 02 0.5 0.81 2
COLLECTOR CURRENT (ig) — - A
Veelsat)
base fo emitter saturation voltage (F)
TEST TIME = 300uS
3
2
1 weEz A ol
’/"/
/’
0.5
0.3
0.01 0.2 0.05 0.1 02 0.5 0.8 1 2

COLLECTOR CURRENT (Ig) —— A

5-6




@ typical applications

vge 12V
+—9 O o
%?UOAF 005 L m““FfT T‘ e :}g
= Q AL = 270K 680
= 8! — 03
560 . :jw
iNpUT 1000p 02 =
0——);“1;—4*—”—1 w10 22 0 QHL
582
04
Lt&l nuyT
t t
Q1 NE111EH/) Q3 NADIEG/ Q1 NB111EH/J Q3 NAOTEG/H
Q2 NFO0IE 04 NAGIEG/S 02 NROOE 04 NAO1EG/
_ Figure A, 380mW 6V/8(2 OTL Amplifier Figure B. 650mW 12V/2502 OTL Amplifier
TQROID
Ve - 9V veo TRANSFORMER
L - > rZJs?irz b i1 0c ouTPUT
: = TRANSFORMER =4 o
T L L I A
; l g
: : |' %n
| Y o il =
INPUT T /
i Q2
3
GND
o— -
Q1 NBT11EH/J Q2 NAOIEG/) Q3 NAD1EGH Q1 NADIEX 02 NB1H1EY

Figure C. 1.2W Audio Amplifier

Q1 NBO21EY
Q2 NBO21EY

Q3 NBO21EY
04 NADIEX

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

Figure D. Typical Converter Circuit

* TOKO #CAN

OKHz
1A478.YEZ TRANSDUCER
360T
<
0000 ==
a7
19K 55 0005 ——— oV
——
=1 0001

Q1 NAQIEX

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 y
features package and lead coding

s 20 Volt/1 Amp rating

®m Low Vcg (sat) and Vgg (sat) characteristics at
lc =400 mA, 1g = 10 mA

8 Guaranteed Vgg (on) characteristics at low

TO-92

current for stable biasing
8 Matched HFE groupings for complementary applications

® “Epoxy B’’ packaging concept for excellent reliability

applications PACKAGE CODE LEAD
TO-92 1 2 3
® (0.2 to 1 Watt audio power amplifiers
® Medium power switching circuits E E B C
m Converter/Inverter circuits F £ ¢ B
H [+ B E
® Circuits for toys
@ maximum ratings
PARAMETER SYMBOL RATING UNIT
Collector-Emitter Voltage Vceo 20 Vpe
Collector-Base Voltage Ves 25 Vpc
Emitter-Base Voltage Ves 5.0 Vpc
Collector Current {continuous) Ic (max) 1.0 A
Power Dissipation (Ta = 25°C) Pp
T0-92 0.6 w
Power Dissipation {T¢ = 25°C) Pb
TO-92 1.0 w
Thermal Resistance
TO-92 Ba 208 °cW
8¢ 125 ‘cw
Temperature, Junction and Storage Tj, Tstg —55to + 150 °c
@ ordering information
“1'" for NPN
POLARITY 97 for PNP
‘ PACKAGE/LEAD CODE
X r refer to

NA1TXXX
!

HFE GROUPING

refer to
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@ electrical characteristics T¢-25°C

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
BVceo Collector-Emitter lc=1mA 20 A
Sustaining Voltage
BV¢eo Collector-Base tc = 100uA 25 A
Breakdown Voltage
BVego Emitter-Base lg = 10uA 5 \'
Breakdown Voltage
Iceo Coliector-Emitter Vce =15V 100 HA
Leakage Current
IcBO Collector-Base Vcg = 20V 1 UA
Leakage Current
Vgg {on} Base-Emitter Voltage lc =10mA, Veg = 3V 630 680 730 mvV
Vg (sat) Base-Emitter Ic =500 mA, Ig = 50 mA 0.95 1.5 A
Saturation Voltage
VcEe (sat) Collector-Emitter Ic =500 mA, 1g = 50 mA 0.2 0.5 A
Saturation Voltage
Cob Collector Output Capacitance Vgg = 10V, f= 1 MHz
NPN types 45 pF
PNP types 7.0 pF
ft Current Gain Bandwidth lc =100 mA, Ve = 3V 50 200 MHz
Product
@ HFE groupings
GROUPING PARAMETER CONDITIONS MIN TYP MAX RATIO
G DC Current Gain =100 mA, Ve = 3V 68 85 110 1:1.6
H DC Current Gain 100 mA, Vg = 3V 100 127 160 1:1.6
! DC Current Gain =100 mA, Vg =3V 140 180 240 1:1.6
J DC Current Gain =100 mA, Vgg = 3V 200 260 350 1:1.6
X DC Current Gain =100 mA, Vcg = 3V 30 58 110 1:35
Y DC Current Gain =100 mA, Vgg = 3V 100 190 350 1:3.5

@ physical

dimensions
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NA11(NPN), NA12(PNP)

typical performance characteristics

COLLECTOR CURRENT {ig) — - A

NORMALIZED HFE RATIO
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@ typical applications
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NA21(NPN), NA22(PNP)

National
Semiconductor

NA21(NPN) .
1.5A complementary power transistors
NA22 (PNP) mp comp
features LT_l package and lead coding

20 Voit/1.6 Amp rating

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

lc =700 mA, Ig = 14 mA

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 PLUSTM

applications PACKAGE CODE LEAD
s 0.5 — 2 Watt audio power amplifiers T0.92 :3-)982 . N 3
& Medium power switching circuits
u Converter/Inverter circuits E X E 8 ¢
F Y E Cc B
= Toy circuits z B c E
H C 8 E
@ maximum ratings
PARAMETER SYMBOL RATING UNIT
Collector-Emitter Voltage Vce 20 Voc
Collector-Base Voltage Ves 25 Voe
Emitter-Base Voltage Vep 5.0 Vpe
Collector Current (continuous) ¢ {max) 1.5 A
Power Dissipation (Ta = 25°C) Po
TO-92 0.6 w
TO-92 PLUS 0.75 W
Power Dissipation (T¢ = 25°C) Pp
T0O-92 1.0 w
TO-92 PLUS 25 w
Thermal Resistance
TO-92 8ial03c 208/125 °C/W
TO-92 PLUS 84a/0)c 167/50 ‘c/w
Temperature, Junction and Storage Tj, Tstg —556to + 150 °c
@ ordering information
1" for NPN

POLARITY  wipi 50, PNP

; PACKAGE/LEAD CODE
NAZXXX referto

HFE GROUPING

refer to

5-12



[B electrical characteristics T¢=25°c

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
BVceo Collecror-Emitter lc =1mA 20 \
Sustaining Voltage
BV¢eo Collec:or-Base lc = 100uA 25 \
Breakclown Voltage
BVego Emitter-Base lg =10 uA 5 v
Breakcdlown Voltage
Iceo Collector-Emitter Vcg = 15V 100 uA
Leakage Current
Icso Collector-Base Veg = 20V 1 uA
Leakage Current
Vge {on} Base-Emitter Voltage lc =10 mA, Vgg =3V 630 680 730 mV
VBE (sat) Base-Emitter Ic =700 mA, Ig =14 mA 0.9 1.0 \
Saturation Voltage
Vg (sat) Collec:or-Emitter Ic =700 mA, Ig =14 mA
Saturation Voltage
NPN types 0.35 0.5 \%
PNP types 0.65 1 \"
Cob Collector Output Capacitance Vg =10V, f =1 MHz
NPN types 0.45 pF
PNP types 0.7 pF
ft Currert Gain Bandwidth Ic =100 mA, Vg = 3V 50 200 MHz
Product
[ 5 | HFE groupings
GROUPING PARAMETER CONDITIONS MIN TYP MAX RATIO
G DC Current Gain Ic =100 mA, Vgg = 3V 68 85 110 1:1.6
H D Current Gain Ic =100 mA, Vg = 3V 100 127 160 1:1.6
| D Current Gain Ic =100 mA, Vgg = 3V 140 180 240 1:1.6
J Dz Current Gain Ic = 100 mA, Vg = 3V 200 260 350 1:1.6
X D Current Gain lc =100 mA, Vcg =3V 30 58 110 1:3.5
Y DT Current Gain ic =100 mA, Vcg =3V 100 190 350 1:35

Le]

physical dimensions

TO-92

ve
b
l 018 tve
090R |
typ T
é ) | as
- .138
._1._, ~—

TO-92 PLUS

E:\ heatsink information

ks,

0.3
{ solder
tab here
T
04
0.030 -—L
STEEL SHEET
0.126

® 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.

(dNd)22VN ‘(NdN)1ZVN



NA21(NPN), NA22(PNP)

typical performance characteristics

NORMALIZED HFE RATIO COLLECTOR CURRENT (ig) —— A
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@ typical applications
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NA31(NPN), NA32(PNP)

National

Semiconductor

NA31(NPN) .
2 Amp complementary power transistors
NA32 (PNP)
m 30 Volt/2 Amp rating
® 1.2 Watts practical power dissipation (TO-92 PLUST™) ™
. N TO-92 PLUS TO-202
® 1,75 Watts free air power dissipation (TO-202)
® Low V(Cg(sat) and Vg (sat) Characteristics at
lg = 1.2A, 1g =30 mA
m Matched HFE groupings for complementary applications
8 “Epoxy B" packaging concept for excellent refiability
applications
® 4-Watt audio power amplifiers
m Medium power switching circuits PACKAGE CODE LEAD
m Converter/Inverter circuits TO-92PLUS T0-202 L
. X K E|l 8| C
® TV receivers v L el cis
. . z M B|clE
(2) maximum ratings
PARAMETER SYMBOL RATING UNIT
Collector-Emitter Voltage VcEo 30 Vbe
Collector-Base Voltage Ves 35 Vpe
Emitter-Base Voltage Ves 5.0 Vpe
Collector Current {continuous) Ic (max) 2.0 A
Power Dissipation (T4 = 25°C) Pp
TO-92 PLUS 0.75 w
TO-202 1.75 w
Power Dissipation {T¢ = 25°C} Pp
TO-92 PLUS 25 w
T0-202 10 w
Thermal Resistance
TO-92 PLUS 6aal0yc 167/ 50 oc/w
T0-202 RTINS 72/ 125 ocw
Temperature, Junction and Storage Tj. Tstg --55to + 150 oc
(8) ordering information
“1" for NPN

POLARITY g ¢00 PP

PACKAGE/LEAD CODE

refer to

HFE GROUPING

refer to

5-16




(4) electrical characteristics Tc=257C
SYMBOL PAF.AMETER CONDITIONS MIN TYP MAX UNIT
BVceo Collector-Emitter lc =1mA 30 \
Sustaining Voltage
BVeBo Collector-Base Ic =100 uA 35 \
Breakdown Voltage
BVego Emitter-Base lg =10 uA 5 \4
Breakdown Voltage
IcEO Collector-Emitter Vce = 25V 100 MA
Leakage (Current
iceo Coliector-Base Vcg = 30V 1 UA
Leakage Current
VBE(on) Base-Emitter Voltage Ic =15mA, Vcg =5V 600 650 700 mV
VBE(sat) Base-Emitter Ic =1.2A, Ig =30 mA 0.95 1.2 Y
Saturation Voltage
VCE(sat) Collector-Emitter lc =1.2A, 1g =30 mA 05 1 A
Saturation Voltage
VBE(sat) Base-Emitter lc=1.2A,1g = 120 mA 1.0 1.4 \
Saturation Voltage
VCE(sat) Coliector-Emitter lc = 12A,lg =120 mA 0.25 0.5 \
Saturation Voltage
Cob Collector Output Capcitance Veg =10V, f=1MHz
NPN types 10 pF
PNP types 17 pF
1y Current Gain Bandwidth Ic =300 mA, Vg =5V 20 MHz
Product
@] HFE groupings
GROUPING PARAMETER CONDITIONS MIN TYP MAX RATIO
G CC Current Gain Ic =300 mA, Vgg =5V 68 85 110 1:1.6
H CC Current Gain Ic =300 mA, Vg =5V 100 127 160 1:1.6
I CC Current Gain_ lc =300 mA, Vgg =5V 140 180 240 1:1.6
J CC Current Gain Ic =300 mA, Vg =56V 200 260 350 1:1.6
X CC Current Gain lc =300 mA, Ve = BV 30 58 110 1:35
Y CC Current Gain Ic =300 mA, Vcg =5V 100 190 350 1:3.5
(6] physical dimensions heatsink information
TO-202
» TO-92 PLUS package I~
TO-92 PLUS ; o EE '1 "o with heatsink shown on T W
N ] L R right permits 1.6 Watts 0.3
T power dissipation and . -t;glgz:e
vase combined Thermal Re- ky
. (o]
tin sistance 0,4 = 78°C/W. T
* If used without heat- 04
sink and PCE land area 0.030 RN

5
£

at collector lead > 1 sq.
inch, Pp = 1.2W.

&

® T0O-202 package with
heatsink shown on right
- permits 3 Watts Pp and

11 Byp = 42°C/W.

STEEL SHEET

into gap

0.040
ALUMINIUM
SHEET
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NA31(NPN), NA32(PNP)

typical performance
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typical applications
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NA41(NPN), NA42(PNP)

National
Semiconductor

NA41“\")'\”2 5A | t power transistors
. mp complementary
NA42 (PNP)
features [1] packages and lead coding
= 30 Voit/2.5 Amp rating TO-126 TO-220
® Available in TO-126 and TO-220 packages
® Low Vg (sat) and Vgg (sat} characteristics at =,
lc=16A,1g =40 mA
® Matched HFE groupings for complementary
applications Va2
8 “Epoxy B” packaging concept for excellent reliability // //
applications Bceg B c g
® 4 to 7 Watt, 4 or 8 Ohm audio power amplifiers
. o _— PACKAGE CODE
B High current switching circuits
8 Converter/Inverter circuits TO 126 TO 220
8 TV receivers U w
@ maximum ratings
PARAMETER SYMBOL RATING UNIT
Collector-Emitter Voltage Vce 30 Vpe
Collector-Base Voltage Ves 35 Vpe
Emitter-Base Voltage VEB 4 Voo
Collector Current {continuous) : e {max) 25 A
Power Dissipation (T = 25°C) Po
TO-126 1.7 W
TO-220 1.8 w
Power Dissipation (T¢ = 256°C) Po
TO-126 25 w
TO-220 25 W
Thermal Resistance
TO-126 LRYNCATS 73.5/5 °c/w
T0O-220 0,a/0,1c 69.4/5 ‘c/w
Temperature, Junction and Storage Tj, Tstg —55to+ 150 °c
ordering information
“1” for NPN

POLARITY g 401 PNP

PACKAGE/LEAD CODE

refer to

NA4X

5
— X

HFE GROUPING

refer to
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@ electrical characteristics

Tc=25°C
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
BVceR Collector-Emitter lc=10mA, R = 1K 30 \
Sustaining Voltage
BVcBo Collector-Base Ic = 100uA 35 \%
Breakdown Voltage
BVego Emitter-Base Ig = 100pA 4 A
Breakdown Voltage
IceR Collector-Emitter Ve =20V, R=1K 500 HA
Leakage Current
lcso Collector-Base Veg = 25V 200 HA
Leakage Current
VgEg (on) Base-Emitter Voltage Ic =10 mA, Vg = 10V 5190 590 670 mV
VgE (sat) Base-Emitter Ilc =1.6A,1g =40 mA 1.2 A
Saturation Voltage
Vgg (sat) Base-Emitter Ic = 1.6A, Ig = 160 mA 14 \
Saturation Voltage
Ve (sat) Collector-Emitter Ic =1.6A,Ig =40 mA 1.2 \
Saturation Voltage
Vce (sat) Collector-Emitter lc = 1.6A, Ig = 160 mA 0.6 \
Saturation Voltage
Cob Collector Qutput Capacitance Veg = 10V, f=1MHz
NPN types 35 pF
PNP types 65 pF
[—_5:] HFE groupings
GROUPING PARAMETER CONDITIONS MIN TYP MAX RATIO
G C.C Current Gain lc =300 mA, Vg = 10V 68 85 110 1:1.6
H C.C Current Gain tc = 300 mA, Vcg = 10V 100 127 160 1:1.6
! C:C Current Gain Ic = 300 mA, Ve = 10V 140 180 240 1:1.6
X CC Current Gain Ic =300 mA, Vcg = 10V 30 58 110 1:35
Y C'C Current Gain Ic =300 mA, Vce = 10V 100 190 350 1:3.5

@ physical dimensions

heatsink information

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

TO-126 TO-220 8.7 Watts Power Dissipation and 6¢ca =
9.4°C/W
B100 a1 0.05 inch aluminium sheet
P on e e
’ 0.025 RAD s
Py O T R ’/,/‘/
0.560
' 0605 gs2e v o \
L ; | et ! Mount transistor
'hzsn >/ under  heatsink
o MAX
o025 Uk ! 1% 1.25 and apply ther-
[ X aiad f 1 a0 E ducti
Sella 300 s 002 ! a0 mally conductive
HR R 0105 nuﬁ[‘ _“_onzu i 0088 [ compound  bet-
=3 ty [ thalindhalnd TiH e 4111
t - =i ween  contact
B surfaces.
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NA41(NPN), NA42(PNP)

[8] typical performance characteristics
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@ typical applications
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NAS51(NPN), NA52(PNP)

National
Semiconductor

NA51(NPN)
NA52(PNP)

3.5 Amp complementary power transistors

features [1] packages and lead coding

45 Volt/3.5 Amp rating
Awvailable in TO-126 and TO-220 packages
Low Vg (sat) and Vgg (sat) characteristics at
Ic =2A,1g =80 mA
m Guaranteed Vg (sat) and Vgg (sat) at
Ic = 3A, Ig = 160 mA for improved short-
circuit protection design in audio amplifier
= “Epoxy B’ packaging concept for excellent reliability

applications

TO-126 TO-220

BCE B C g

m 6 to 14 Watt, 4 or 8 Ohm audio power amplifier
®m High current switching circuits
a  Converter/Inverter circuits PACKAGE CODE
» TV receivers TO 126 TO 220
E] maximum ratings v hd
PARAMETER SYMBOL RATING UNIT
Collector-Emitter Voltage VcE 45 Voc
Collector-Base Voltage Vce 50 Vpe
Emitter-Base Voltage VEB 4 Vpe
Collector Current {continuous) Ic (max) 35 A
Power Dissipation (T = 25°C) Pp
TO-126 1.8 w
T0O-220 20 w
Power Dissipation {T¢ = 25°C) Po
TO-126 30 w
TO-220 30 w
Thermal Resistance
TO-126 83a/8,c 69.4/4.17 o
T0O-220 8,a/04c 62.5/4.17 °c/wW
Temperature, Junction and Storage Tj, Tstg —55to + 150 °c
@ ordering information
1" for NPN
POLARITY
2" for PNP

l

NASX)t(

PACKAGE/LEAD CODE

refer to




E electrical characteristics T¢=25°C

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT

BVcer Collector-Emitter le =10mA, R =1K 45 \"
Sustaining Voltage

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

BVego Emitter-Base 1g = 100uA 4 \
Breakdown Voltage

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

lcso Collector-Base Vcp =40V 05 mA
Leakage Current

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

Vgeg (sat} Base-Emitter Ic=2A,1g =80 mA 1.3 \
Saturation Voltage

Vg (sat} Base-Emitter lc =3A,1g = 160 mA 1.6 \Y
Saturation Voltage

Ve (sat) Collector-Emitter Ic =2A,153 =80 mA 1.5 \
Saturation Voltage

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

HFEq DC Current Gain lc =500 mA, Vg = 10V 30 100 ratio

Cob Collector Qutput Capacitance Vep =10V, f=1MHz

NPN types 35 pF
PNP types 65 pF

EI physical dimensions

—
0145 T 3 TYP
™ i
G A N
Q1 |-
0435
23] L
)

0015,
:‘“ 0026 g gy 00257
0105
13

20 [e D28 wl 139 0]
~ L" baos z'om“"

0025 RAD

@ heatsink information

The TO-126 and TO-220 packages
used with heatsink shown below
permits about 9.2 Watts power
dissipation and fca = 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), NAS52(PNP)

[zl typical performance characteristics
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typical applications
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NAG61(NPN), NA62(PNP)

National

Semiconductor
NA61(NPN) _
4.5A complementary power transistors
NA62 (PNP) mp comp v
features [Il packages and lead coding
45 Volt/4.5 Amp rating
Available in TO-126 and TQ-220 packages TO-126 TO-220

Low Vg (sat) and Vgg (sat) characteristics at
Ic=3A,1g = 1560 mA

Guaranteed Vg (sat) and Vg (sat) at

Ic = 4.5A, Ig = 300 mA for improved short-

circuit protection design in audio amplifiers 22
“Epoxy B’ packaging concept for excellent reliability
V/
applications BCE B C g

® 10 to 25 Watt, 4 Ohm audio power amplifiers
®  High current switching circuits PACKAGE CODE
w  Converter/Inverter circuits
B TV receivers TO126 TO 220
. . U w
@ maximum ratings
PARAMETER SYMBOL RATING UNIT
Collector-Emitter Voltage Vce 45 Vpe
Collector-Base Voltage Vce 50 Vpe
Emitter-Base Voltage Vep 4 Vpe
Collector Current {(continuous) ic (max) 4.5 A
Power Dissipation {T = 25°C) Pp
TO-126 1.8 w
T0O-220 20 w
Power Dissipation (T¢ = 25°C) Pp
TO-126 40 w
TO-220 40 w
Thermal Resistance
TO-126 03a/05c 69.4/3.125 ‘cw
T0-220 8.a/85c 62.5/3.125 ‘cw
Temperature, Junction and Storage Tj, Tstg —55 to + 150 °C

@ ordering information

“1"" for NPN
“2" for PNP

POLARITY

NAG6XX

t PACKAGE/LEAD CODE

refer to
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|4| electrical characteristics T¢-25°C

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT

BVceRr Collectcr-Emitter le =10mA, R = 1K 45 \4
Sustaining Voltage

BVcso Collector-Base lc = 100uA 50 \
Breakdown Voltage

BVEBo Emitter-Base Ig = 100uA 4 \
Breakdown Voltage

Icer Collector-Emitter Vce =35V,R =1K 2 mA
Leakage Current

lcBo Collector-Base Veg = 40V 1 mA
Leakage Current

Vge (on) Base-Emitter Voltage lc =20 mA, Vge = 10V 520 600 680 mV

Vge (sat) Base-Emitter Ilc =3A, Ig = 150 mA 1.5 \
Saturation Voltage

Ve (sat) Base-Emitter Ic =4.5A, Ig = 300 mA 2 \
Saturation Voltage

Ve (sat) Collector-Emitter lc = 3A, Ig = 150 mA 2 A
Saturation Voltage

Ve (sat) Collecto--Emitter Ic =4.5A, Ig = 300 mA 5 \"
Saturation Voltage

HFE; DC Currant Gain Ic =500 mA, Ve = 10V 30 100 ratio

Cob Coltector Qutput Capacitance Veg =10V, f=1MHz

NPN types 40 pF
PNP types 70 pF

[Q physical dirmensions

fe— B8l a 120

' ”}d 1025 RAD |

”
¢ iay 1A "’,5[‘:“%2
aE

@ heatsink information

The TO-126 and TO-220 packages
used with heatsink shown below
permits about 10 Watts power
dissipation and fca = 8.4°C/W.

]

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)

E] typical performance
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typical applications
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NA71(NPN), NA72(PNP)

National

Semiconductor

NA71(NPN)

NA72(PNP)

features

60 Volt/3.5 Amp rating

Auvailable in TO-126 and TO-220 packages

3.5 Amp complementary power transistors

m packages and lead coding

TO-126 TO-2

20

POLARITY w2 ¢or PNP

PACKAGE/LEAD CODE

'
NA7XX

refer to

® Low V(e (sat) and Vgg (sat) characteristics at
Ic=2 A, lg=100mA
® Guaranteed VcE (sat) and Vg (sat) at l/
Ic = 3A, g = 200mA for improved short Vot
circuited protection design in audio amplifiers
®m “Epoxy B” packaging concept for excellent reliability ///
applications BCe B e g
® 10—25 Watt 8 Ohm audio power amplifiers
® High current switching circuits
. s PACKAGE CODE
® Converter/Inverter circuits
® TV receivers TO 126 TO 220
. . V] w
[__i] maximum ratings
PARAMETER SYMBOL RATING UNIT
Collector-Emitter Voitage Ve 60 Vpbe
Coliector-Base Voltage Ves 65 Vpe
Emitter-Base Voltage Ves 4 Voc
Coliector Current {continuous) Ig (max) 35 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 81400 69.4/3.125 °cw
T0-220 8aM0c 62.5/3.125 °cw
Temperature, Junction and Storage Tj, Tstg —55t0+ 150 °c
@ ordering information
1" for NPN




@ electrical characteristics 1. =25¢

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT

BVceRr Collector-Emitter Ilc=10mA, R = 1K 60 v
Sustaining Voltage

BV¢cgo Collector-Base Ic =100 A 65 v
Breakdown Voltage

BVego Emitter- 3ase lg = 100 uA 4 \"
Breakdown Volitage

Icer Coliector-Emitter Vce =50V, R=1K 2 mA
Leakage Current

icBO Collector-Base Veg =55V 1 mA
Leakage Current

Vge {on) Base-Emitter Voltage Ic =20 mA, Vgg = 10V 520 600 680 mV

Vgeg (sat} Base -Emitter lc.= 2A, Ig = 100 mA 1.5 v
Saturation Voltage

Vge (sat) Base-Emitter I = 3A, Ig = 200 mA 2 \"
Saturation Voltage

Vg (sat) Collector-Emitter Ic =2A, 1g = 100 mA 2 v
Saturation Voltage

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

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

Cob Collector Ouput Capacitance Vgg = 10V, f=1MHz

NPN types 40 pF
PNP types 70 pF

[:5:' physical dimensions

@ heatsink information

The T0O-126 and TO-220 packages
used with heatsink shown below

permits

about

10 Watts power

dissipation and fca = 9.4°C/MW.

I

0.05 inch aluminium sheet

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

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

National
Semiconductor

NBO011,012 (NPN)
NB021,022 (PNP)

features

m 35 to 50 Volt at 30 mA collector ratings
m 300 mV guaranteed Vg (sat) characteristics at

lc =10 mA and Ig = 0.5 mA

E] package and lead coding

® Matched HFE groupings for complementary applications

®m “Epoxy B" packaging concept for excellent reliability

30mA general purpose transistors

3 Y
applications 1
® Small signal amplifier circuits PACKAGE CODE LEAD
®m  Equalizer preamplifiers T0-92 1 2
& Low current switching circuits e £ s
m TV receivers F E c
c 8
—
@ maximum ratings
NB011 NBO12 UNIT
PARAMETER SYMBOL NBO21 NB022
Collector-Emitter Voltage VcEo 35 50 Vbc
Collector-Base Voltage Vce 40 55 Vpc
Emitter-Base Voltage Ves 5 5 Vpc
Collector Current {(continuous) Ic (max) 30 30 mApC
Power Dissipation (T = 25°C) Pp 0.6 0.6 w
Power Dissipation (T¢ = 25°C) Po 1.0 1.0 w
Thermal Resistance 05a 208 208 °C/wW
B¢ 125 125 °C/W
Temperature, Junction and Storage Tj, Tstg —56 to + 150 —55'to + 150 °c
ordering information
1’ for NPN
POLARITY 491 §or PNP

NBO X XXX

—
.

VOLTAGE RATING

refer to

PACKAGE/LEAD CODE

refer to

HFE GROUPING

refer to
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|

|4I electrical characteristics Tc-25°C

SYMBOL PARAMETER CONDITIONS MIN TYP | MAX UNIT
BVceo Collector- Zmitter Sustaining Voltage Ic=1mA
NB011/021 35 \Y
NB012/022 50 \"
BVceo Collector-Base Breakdown Voltage Ic = 100uA
NBO011/021 40 \
NB012/022 55 \"
BVEgo Emitter-Base Breakdown Voltage Ie = 10uA 5 \
Iceo Collector-=mitter Leakage Current Ve = 30V NBO11/021 1 MA
45V NB012/022 1 MA
Iceo Collector-3ase Leakage Current Vep = 35V NB011/021 0.1 HA
50V NB012/022 0.1 HA
lego Emitter-Base Leakage Current Vep =4V 0.1 HA
Vgg (sat) Base-Emitter Saturation Voltage lc =10mA, Ig = 0.5 mA 0.75 0.95 v
Ve (sat) Collector-=mitter Saturation Voltage Ic =10mA, g = 0.6 mA 0.1 0.3 \
Cob Collector Jutput Capacitance Veg =10V, f=1MHz
NPN types 2 pF
PNP types 3 pF
ft Current Gain Bandwidth Product Ic=1mA,Vgg =5V 50 120 MHz
[EJ HFE groupings
GROUPING PARAMETER CONDITIONS MIN TYP MAX RATIO
! EC Current Gain e mA,Vcg = 5V 140 180 240 1:1.6
J CC Current Gain e mA, Vcg =5V 200 260 350 1:1.6
K CC Current Gain Ie mA,Vcg =56V 300 380 500 1:1.6
L EC Current Gain e mA, Vcg =5V 450 580 750 1:1.6
T CC Current Gain lc =1mA, Vcg =5V 100 150 240 1:24
U CC Current Gain lc=1mA, Vcg =5V 200 320 500 1:2.4
\J CC Current Gain le mA, Veg = 5V 450 700 1100 1:2.4
Y EC Current Gain e mA, Vcg = 5V 100 190 350 1:35
Y4 CC Current Gain Ic mA, Vcg = 5V 300 580 1100 1:35
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NBO11,012(NPN), NBO21,022(PNP)

@:] typical performance
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NBO11,012(NPN), NBO21,022(PNP)
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NBO13,014(NPN), NBO23,024(PNP)

National

Semiconductor

NBO13, 014 (NPN)
NB023.024 (PNP)

features

35 to 50 Volt at 30mA coliector ratings

Ic = 10mA and lB =0.6mA
® 1dB typical wide-band Noise Figure

300mV guaranteed V¢ (sat) characteristics at

30mA low noise transistors

m package and lead coding

® "Epoxy B” packaging concept for exceilent reliability
applications
& Low noise amplifier circuits PACKAGE CODE LEAD
TO-92 2 3
® Equalizer preamplifiers
E B C
F c B
B E
@ maximum ratings
NBO13 NB014 UNIT
PARAMETER SYMBOL NB023 NB024
Collector-Emitter Voltage Vceo 35 50 Vpc
Collector-Base Voltage Vee 40 55 Voe
Emitter-Base Voltage Ves 5 5 Vpe
Collector Current {continuous) Ic {max) 30 30 mAp¢
Power Dissipation (T = 25°C) Po 0.6 0.6 W
Power Dissipation {T¢ = 25°C) Po 1.0 1.0 w
Thermal Resistance 6, 208 208 ‘cw
B¢ 125 125 ‘cw
Temperature, Junction and Storage Tj, Tstg —55to+150 | —55t0+ 150 °c
@ ordering information
“1" for NPN
POLARITY  wi9v tor PNP
VOLTAGE RATING
l refer to
[ [—— PACKAGE/LLEAD CODE

refer to

HFE GROUPING

refer to




@ electrical characteristics Tc-25°C

SYMBOL PARAMETER CONDITIONS MIN TYP | MAX UNIT
BV¢ceo Collector-=mitter Sustaining Voltage lg = 1 mA
NB013/023 35 \
NB014/024 50 v
Bvceo Collector-3ase Breakdown Voltage Ic = 100uA
NB013/023 40 \
NB014/024 55 v
BVego Emitter-Base Breakdown Voltage Ig = 10uA 5 v
Iceo Collector-=mitter Leakage Current Vcg = 30V NB013/023 1 HA
45V NB014/024 1 HA
Icso Collector-Base Leakage Current Vce = 35V NB013/023 50 nA
50V NB014/024 50 nA
lego Emitter-Base Leakage Current Vgg =4V 0.1 HA
Vg (sat) Base-Emitter Saturation Voltage Ilc =10mA, Ig = 0.5 mA 0.75 0.95 A
Vce (sat) Collector-Emitter Saturation Voltage Ic =10 mA, Ig = 0.5 mA 041 0.3 \
Cob Collector Qutput Capacitance Veg =10V, f=1MHz
NPN types 2 pF
PNP types 3 pF
ft Current Gain Bandwidth Product Ilc =1mA, Veg =5V 50 120 MHz
NF Noise Figure lc = 10uA, Vg = 6V 1 4 dB
Rs =10K, BW= 157 KHz
[g HFE groupings
GROUPING PARAMETER CONDITIONS MIN TYP MAX RATIO
I D'C Current Gain Ic = 100uA, Vg = 8V 140 180 240 1:1.6
J D'C Current Gain Ic = T00uA, Ve = 5V 200 260 350 1:1.6
K C'C Current Gain Ic = 100uA, Ve =5V 300 380 500 1:1.6
L L'C Current Gain Ic = 100uA, Vg = 5V 450 580 750 1:116
T CiC Current Gain Ic = 100uA, Vcg = 5V 100 150 240 1:24
U C'C Current Gain Ic = 100uA, Ve = 5V 200 320 500 1:24
\% C:C Current Gain Ic = 100uA, Ve = 5V 450 700 1100 1:24
Y C'C Current Gain Ic = 100pA, Ve =5V 100 190 350 1:3.5
2 C'C Current Gain Ic = 100uA, Vcg =5V 300 580 1100 1:3.5

[Q physical dimensions
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NBO13,014(NPN), NBO23,024(PNP)

@] typical performance characteristics
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NBO13,014(NPN), NBO23,024(PNP)

@ typical applications
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NB111,112,113(NPN), NB121,122,123(PNP)

National
Semiconductor

NB111,112,113(NPN) s :

NB121.122 123(PNP) 100mA general purpose transistors

features E] package and lead coding
® 35 to 65 Volit at 100mA collector ratings . TO-92

® 300mV guaranteed V¢ (sat) characteristics at
lc =40mA and Ig = 0.8mA

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

applications
PACKAGE CODE LEAD
® Small signal amplifier circuits TO-92 11213
8 Medium current level switching circuits E E|B|C
u LED drivers F Elc|®
B TV receivers H Cl8IE
@ maximum ratings
NB111 NB112 NB113
PARAMETER SYMBOL NB121 NB122 NB123 UNIT
Coliector-Emitter Voltage Vceo 35 50 65 Voe
Collector-Base Voltage Ves 40 55 70 Vbe
Eritter-Base Voltage Veg 6 6 6 Vpe
Collector Current {continuous) I¢ (max) 100 100 100 mApc
Power Dissipation (T = 25°C) Po 0.6 0.6 0.6 w
Power Dissipation (T¢ = 25°C) Pp 1.0 1.0 1.0 W
Thermal Resistance Bya 208 208 208 ‘cw
bac 125 125 125 ‘cw
Temperature, Junction °
and Storage Tj, Tstg —B55to+ 160 | —55to + 1560 | —55 to + 150 @
ordering information
1" for NPN

POLARITY “2' for PNP

l r—_-_\——\/OLTAGE RATING
NB1XXXX refer to [2]

FPACKAGE/LEAD CODE
_.—!—— refer to

HFE GROUPING

refer to

544



@ electrical characteristics 71¢=-25°C 9
A
-k
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT “_‘
BVcEo Collector-Emitter Sustaining Voltage Ic=1mA —h
NB111/121 35 v N
NB112/122 50 \ "_.
NB113/123 65 v ury
BVceo Coliector-Base Breakdown Voltage Ic = 100uA w
NB111/121 40 \ _—~
NB112/122 55 Y 2
NB113/123 70 v o
BVego Emitter-Base Breakdown Voltage lg = 10uA 6 \ 3
lceo Collector-Emitter Leakage Current Vee =30V NB111/121 1 HA -
45V NB112/122 1 uA 2
60V NB113/123 1 A (]
icBo Collector-Base Leakage Current Veg = 36V NB111/121 0.1 J17. -t
50V NB112/122 0.1 uA N
65V NB113/123 0.1 uA =t
lego Emitter-Base Leakage Current Veg =5V 0.1 MA '-\;
VBE (sat) Base-Emitter Saturation Voltage lc =40 mA, Ig = 0.8 mA 0.8 0.95 \ (XY
VCE(sat) Collector-Emitter Saturation Voltage lc =40 mA, |g = 0.8 mA 0.15 0.3 \ :-L
HFE1 DC Current Gain Ic = 100uA, Vcg = BV 50 ratio N
Cob Collector Ouput Capacitance Veg =10V, f = 1MHz 9\
NPN types 2 pF v
PNP types 3 pF z
ft Current Gain Bandwidth Product le =15 mA, Vcg =5V 100 MHz v )
~
@ HFE groupings
GROUPING PARAMETER CONDITIONS MIN TYP MAX RATIO
H DC Current Gain Ic =15 mA, Vg =5V 100 127 160 1:1.6
| DC Current Gain lc =15 mA, Vcg =5V 140 180 240 1:1.6
J DC Current Gain lc =15mA, Vgg =6V 200 260 350 1:1.6
Y DC Current Gain Ic =15mA, Vcg =6V 100 190 350 1:3.5

(6] physical dimensions max power dissipation

z

|

i

= 12

: HEEN
a 1.0

e T = CASE TEMPERATURE
Z s L ]
= 1T 11
b T = AMBIENT TEMPERATURE
50.6

2 R

(=]

= 04

2 \\

80.2 \

=

2 0

= 25 50 75 100 125 150 175 200
>

£ TEMPERATURE (T) - - °C

5-45



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

[8] typical performance characteristics
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NB211, 212, 213(NPN), NB221, 222, 223(PNP)

National

Semiconductor

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

features

500mA medium current driver transistors

35 to 65 Volt at 500 mA collector ratings
1.2 Watts practical power dissipation (T0-92 PLUSTM)

® 400 mV guaranteed Vg (sat) characteristics at

lc= 100 mA and |B= 2 mA

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

E] package and lead coding

TO

-92

TO-92 PLUSTM

applications
m 4 to 6 Watt amplifier class A drivers PACKAGE (‘f‘gDQEZ LEAD
®  Medium current level switching circuits TO-92 PLUS 1 2 3
® |ED drivers E X E B C
® TV receivers F ; g g E
H C 8 €
@ maximum ratings
NB211 NB212 NB213
PARAMETER SYMBOL NB221 NB222 NB223 UNIT
Collector-Emitter Voltage VcEo 35 50 65 Vpe
Collector-Base Voltage Ves 40 55 70 Vbpe
Emitter-Base Voltage VEB 6.0 6.0 6.0 Vbce
Collector Current {continuous) Ic (max) 500 500 500 mA
Power Dissipation (T4 = 25°C) Po
TO-92 0.6 0.6 0.6 w
TO-92 PLUS 0.75 0.75 0.75 w
Power Dissipation (T¢ = 25°C) Po
TO-92 1.0 1.0 1.0 w
TO-92 PLUS 25 25 25 w
Thermal Resistance
TO-92 04a/l04c 208/125 208/125 208/125 ‘cw
TO-92 PLUS 05a7/05c 167/50 167/50 167/50 °C/W
s
Temperature, Junction and Storage Tj, Tstg —55to +160 | —56 to +150 | —55to +150 °c
E] ordering information
“1” for NPN
POLARITY  ..5. for PNP
VOLTAGE RATING
refer to

f
NBZXX)t(X

PACKAGE/LEAD CODE

refer to

HFE GROUPING
refer to
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@ electrical characteristics Tc=25C 8
-
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT :"
BVceo Collector-Emitter Sustaining Voltage Ic=1mA N
NB211/221 35 v b
NB212/222 50 v N
NB213/223 65 \
BVcao Collector-Base Breakdown Voltage lc = 100uA N
NB211/221 40 \ W
NB212/222 55 v Pd
NB213/223 70 \Y z
BVeBo Emitter-Base Breakdown Volitage lg = 10uA 6 \ )
lceo Collector-Emitter Leakage Current Vce = 30V NB211/221 10 uA z
45V NB212/222 10 uA >
60V NB213/223 10 HA
Icso Collector-Base Leakage Current Vg = 36V NB211/221 0.5 uA =z
50V NB212/222 05 HA (00]
65V NB213/223 0.5 HA N
leBO Emitter-Base Leakage Current VEg = 5V 0.1 HA B
Vge (sat) Base-Emitter Saturation Voltage Ilc =100mA, Ig =2 mA 08 0.95 v -
Ve (sat) Collector-Emitter Saturation Voltage Ic =100mA, Ig = 2 mA 0.2 0.4 \ N
HeEY DC Current Gain Ic=1mA, Vcg =5V 30 ratio N
Cob Collector Output Capacitance Vcg = 10V, f = 1 MHz A
NPN types 35 pF
PNP types 4.5 pF N
ft Current Gain Bandwidth Product Ic =20 mA, Vgg =5V 50 MHz 8
o~
@ HFE groupings g
GROUPING PARAMETER CONDITIONS MIN TYP MAX RATIO 3
G DC Current Gain lc =30mA, Vgg =85V 68 85 110 1116
H DC Current Gain Ic =30 mA, Vg =5V 100 127 160 1:1.6
| DC Current Gain lc =30 mA, Veg =5V 140 180 240 1:1.6
J DC Current Gain lc =30 mA, Vcg =5V 200 260 350 1:1.6
X DC Current Gain lc =30mA, Veg = bV 30 58 110 1:3.5
Y DC Current Gain Ic =30 mA, Vcg =5V 100 190 250 1:35
[6] physical dimensions heatsink information
N

TO-92 PLUS

solder

tab here E
T

0125

TO-92

0.030
STEEL SHEET

8 T0-92 PLUS package with heat-
sink shown on right permits 1.6
Watts power dissipation and
combined Thermal Resistance
6,4 = 78°C/W. If used without
heatsink and PCB land area at
coltector fead > 1 sq. inch,
Pp = 1.2wW.




NB211, 212, 213(NPN), NB221, 222, 223(PNP)

[8] typical performance characteristics
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@ typical

applications
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Figure B. 700mW 6V/4 {2 OTL Amplifier
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NB311, 312, 313(NPN), NB321,322,323(PNP)

National
Semiconductor

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

features (1) packages and lead coding
m 35 to 65 Volt at 1.5 Amp collector ratings

1.5Amp complementary power drivers

TO-202

m 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

TO-92 PLUS™™

® “Epoxy B’' packaging concept for excellent reliability

applications

m Driver stages in high-power audio amplifiers

® Medium-power switching circuits PACKAGE CODE LEAD
. . . TO-92
® Converter/inverter circuits 10-92 pPLUS | TO202 | 1 2 | 3
m TV receivers E X K ElByC
F Y L E|lc|s
z M 8 Cc E
H c B E
maximum ratings
NB311 NB312 NB313
PARAMETER SYMBOL NB321 NB322 NB323 UNIT
Collector-Emitter Voltage Vceo 35 50 65 Vbe
Collector-Base Voltage Vcs 40 55 70 Vpe
Emitter-Base Voltage VEg 6 6 6 Voc
Collector Current {continuous) Ie 1.5 1.5 1.5 Apc
Power Dissipation {T o = 25°C) Pp
T0-92 0.6 06 0.6 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) Py
TO-92 10 1.0 1.0 w
TO-92 PLUS 25 25 25 w
TO-202 10 10 10 w
Temperature, Junction Tj Tstg | 6510 +150 |—55to +150 |—55 to +150 °c
and Storage
(3) ordering information
1" for NPN
i POLARITY g g0 pp
N B 3 X i_?—l-— VOLTAGE RATING
X refer to
+ PACKAGE/LEAD CODE
refer to
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(4)electrical characteristics T.-25°C
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
BVceo Collector-Emitter I =1mA
Sustaining Voltage
NB311/321 35 \
NB312/322 50 \
NB313/323 65 "
BVcgo Collector-Base Ic =100 A
Breakdown Voltage
NB311/321 40 \Y
NB312/322 55 \
NB313/323 70 v
BVego Emitter-Base lg =10 uA 6 \
Breakdown Voltage
lIceo Collector-Emitter Vee =30V NB311/321 50 HA
Leakage Current 45V NB312/322 50 uA
60V NB313/323 50 uA
Iceo Collector-Base Veg = 35V NB311/321 0.5 uA
Leakage Current 50V NB312/322 0.5 uA
65V NB313/323 0.5 HA
lego Emitter-Base Vegg =5V 0.5 uA
Leakage Current
VBE (sat) Base-Emitter Ic =300 mA, Ig =10 mA 0.9 1 A
Saturation Voltage
Vee(sat) Collector-Emitter Ic =300 mA, Ig = 10 mA 0.15 05 \
Saturation Voltage
HFE4 DC Cu-rent Gain Ic =1mA, Vgg = 10V 30
HFE, DC Current Gain lc =100 mA, Vgg = 10V 50
Cob Collector Output Veg = 10V, f =1 MHz
Capacitance
NPN types 10 pF
PNP types 17 pF
fy Current Gain lc =100 mA, Vg = 10V 20 MHz
Bandwidth Product
hysical dimensions
@ phy T0-202
- ik - — i
TO-92 PLUS WEes . oHg- o Wi - (
! N ‘ﬁ\o o b
B B
a4 s ‘
|
T
W 7T (311 H [
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ooz T

(dNd)€eZe‘22E ‘129N ‘(NAN)ELE ‘CLE ‘LIEAN




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

(€] typical performance characteristics
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typical applications
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NR421(NPN)

National
Semiconductor

NR421(NPN) VHF amplifier/FM converter transistor

features

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

E package and lead coding

TO-92

applications
= VHF RF amplifiers/converters PACKAGE CODE LEAD
® (B radios To82 ! 2 s
& Low-power RF oscillators D B E (o}
F E c B
IZI maximum ratings
PARAMETER SYMBOL RATING UNIT
Collector-Emitter Voltage Vceo 30 Vpbe
Collector-Base Voltage Vce 35 Vpc
Emitter-Base Voltage Ves 3 Voc
Collector Current {continuous) Ic (max) 30 mApc
Power Dissipation (Ta = 25°C) Pp 0.6 w
Power Dissipation (T¢ = 25°C) Pp 1.0 W
Thermal Resistance 03a 208 °C/W
0ic 125 ‘cw
Temperature, Junction and Storage Tj, Tstg —55 to + 150 °c

El ordering information

PACKAGE/LEAD CODE

NR421XX

refer to

HFE GROUPING

refer to

556



@ electrical characteristics 1c-25°C

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
BVceo Collector-Emitter Sustaining Voltage lc=1mA 30 Vv
BVceo Collector-Base Breakdown Voltage Ic = 100uA 35 \
BVEgoO Emitter-Base Breakdown Voltage 1g = 10uA 3 5.5 A
Icso Collector-Base Leakage Current Ve = 30V 0.1 MA
Vge (sat) Base-Emitter Saturation Voltage Ic=10mA, Ig = 0.5 mA 830 950 mv
Ve {sat) Coliector-Emitter Saturation Voltage Ic=10mA, Ig =0.5 mA 150 300 mV
Ccb Comman Emitter Collector Veg = 10V, f=1MHz 0.656 0.9 pF

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

[§__] physical dimensions
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NR421(NPN)

\ typical performance characteristics
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NR421(NPN)
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NR431(NPN)

National
Semiconductor

NR4 31(NPN)HF amplifier/FM converter transistor

features m package and lead coding

® 1.1pF typical collector feedback capacitance 10-92

® 5K Ohm minimum RF output resistance at 100 MHz
B 150mV typical Vcg (sat) charactersistics at

le =10 mA, and Ig =0.5 mA
® “Epoxy B’ packaging concept for excellent reliability

applications

8 High frequency amplifiers/converters PACKAGE CODE LEAD
®  CB radios T092 ! 2 3
B | ow power RF oscillators E E B [¢]
F E Cc B
H C B E
maximum ratings
PARAMETER SYMBOL RATING UNIT
Collector-Emitter Voltage Vceo 15 Vpe
Collector-Base Voltage Vcs 18 Vpbce
Emitter-Base Voltage VEg 3 Voe
Collector Current {continuous) Ic (max) 30 mApc
Power Dissipation (T4 = 25°C) Pp 0.6 W
Power Dissipation {T¢ = 25°C} Po 1.0 w
Thermal Resistance AT 208 °cw
04c 125 ‘CW
Temperature, Junction and Storage T}, Tstg —55 to + 150 °c

ordering information

———— PACKAGE/LEAD CODE
refer to

NR431X X

HFE GROUPING

refer to
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El] electrical characteristics 1¢-25°c

(NdN)LEPHN

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
BVceo Collector-Emitter Sustaining Voltage Ilc=1mA 15 v
BVceo Collector-Base Breakdown Voltage g = 100uA 18 v
BVego Emitter-Base Breakdown Voltage le = 10uA 3 5.6 \
lcso Collector-Base Leakage Current Veg = 15V 0.1 uA
VgE (sat) Base-Emitter Saturation Voltage lc =10mA, Ig = 0.5 mA 830 950 mV
Ve (sat) Collector-Emitter Saturation Voltage Ic=10mA, IB = 0.5 mA 150 300 mVv
Ceb Cornmon Emitter Collector Vep = 10V, f =1 MHz 1.1 14 pF

Feedback Capacitance

Cob Collector Qutput Capacitance Veg = 10V, f=1MHz 1.4 1.7 pF
Roep Cornmon Emitter Output Resistance lc = tmA, V¢g = 5V

f=100 MHz 5 KChm
ft Current Gain Bandwidth Product lc = 1mA, Vg = 5V 350 600 MHz

E 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
R DC Current Gain Ilc =1 mA, Veg = BV 20 32 50 1:2.4
[ DC Current Gain lc=1mA, Vcg =5V 45 70 110 1:2.4

[g’ physical dimensions max power dissipation
TO-92 gl
4 |
rosf o F
a5l E
- Lapn? S o
> T = CASE TEMPERATURE
’ 9155 ~|— S os N
s [ T~ AMBIENT TEMPERATURE
typ a 0.6
— g ° g
018 ty