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A Corporate Dedication to
Quality and Reliability

National Semiconductor is an industry leader in the
manufacture of high quality, high reliability integrated
circuits. We have been the leading proponent of driv-
ing down IC defects and extending product lifetimes.
From raw material through product design, manufac-
turing and shipping, our quality and reliability is second
to none.

We are proud of our success . . . it sets a standard for
others to achieve. Yet, our quest for perfection is on-
going so that you, our customer, can continue to rely
on National Semiconductor Corporation to produce
high quality products for your design systems.

e,

Charles E. Sporck
President, Chief Executive Officer
National Semiconductor Corporation




Wir fiihlen uns zu Qualitét und
Zuverlassigkeit verpflichtet

National Semiconductor Corporation ist flihrend bei der Her-
stellung von integrierten Schaltungen hoher Qualitdt und
hoher Zuverldssigkeit. National Semiconductor war schon
immer Vorreiter, wenn es galt, die Zahl von IC Ausféllen zu
verringern und die Lebensdauern von Produkten zu verbes-
sern. Vom Rohmaterial liber Entwurf und Herstellung bis zur
Auslieferung, die Qualitdt und die Zuverlassigkeit der Pro-
dukte von National Semiconductor sind untiibertroffen.

Wir sind stolz auf unseren Erfolg, der Standards setzt, die
flr andere erstrebenswert sind. Auch ihre Anspriiche steig-
en sténdig. Sie als unser Kunde kdnnen sich auch weiterhin
auf National Semiconductor verlassen.

La Qualité et La Fiabilité:
Une Vocation Commune Chez National
Semiconductor Corporation

National Semiconductor Corporation est un des leaders in-
dustriels qui fabrique des circuits intégrés d’une trés grande
qualité et d’une fiabilité exceptionelle. National a été le pre-
mier & vouloir faire chuter le nombre de circuits intégrés
défectueux et a augmenter la durée de vie des produits.
Depuis les matiéres premiéres, en passant par la concep-
tion du produit sa fabrication et son expédition, partout la
qualité et la fiabilité chez National sont sans équivalents.

Nous sommes fiers de notre succés et le standard ainsi
défini devrait devenir I'objectif & atteindre par les autres so-
ciétés. Et nous continuons & vouloir faire progresser notre
recherche de la perfection; il en résulte que vous, qui étes
notre client, pouvez toujours faire confiance a National
Semiconductor Corporation, en produisant des systémes
d’une trés grande qualité standard.

Charles E. Sporck

Un Impegno Societario di Qualita e
Affidabilita

National Semiconductor Corporation & un’industria al ver-
tice nella costruzione di circuiti integrati di altd qualita ed
affidabilita. National & stata il principale promotore per I'ab-
battimento della difettosita dei circuiti integrati e per I'allun-
gamento della vita dei prodotti. Dal materiale grezzo attra-
verso tutte le fasi di progettazione, costruzione e spedi-
zione, la qualita e affidabilitd National non & seconda a nes-
suno.

Noi siamo orgogliosi del nostro successo che fissa per gli
altri un traguardo da raggiungere. Il nostro desiderio di per-
fezione é d’altra parte illimitato e pertanto tu, nostro cliente,
puoi continuare ad affidarti a National Semiconductor Cor-
poration per la produzione dei tuoi sistemi con elevati livelli
di qualita.

President, Chief Executive Officer
National Semiconductor Corporation
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TRADEMARKS

Following is the most current list of National Semiconductor Corporation’s trademarks and registered trademarks.

Abuseable™ Fairtech™ MST™ SCX™
Anadig™ FAST® Naked-8™ SERIES/800™
ANS-R-TRANT™ 5-Star Service™ National® Series 900™™
APPS™ GENIX™ National Semiconductor® Series 3000™
ASPECT™ GNX™ National Semiconductor Series 320009
Auto-Chem Deflasher™ HAMR™ Corp.® ShelfirChek™
BCP™ HandiScan™ NAX 800™ SofChek™
BI-FET™ HEX 3000 Nitride Plus™ SPIRE™
BI-FET IIT™™ HPC™ Nitride Plus Oxide™ STAR™
BI-LINE™ 13L® NML™ Starlink™
BIPLANT™ ICM™ NOBUS™ STARPLEX™
BLC™ INFOCHEX™ NSC800™ SuperChip™
BLX™ Integral ISETM NSCISE™ SuperScript™
Brite-Lite™ Intelisplay™ NSX-16™ SYS32™
BTL™ ISET™ NS-XC-16™™ TapePak®
CheckTrack™ ISE/06™ NTERCOM™ TDS™
CIM™ ISE/08™ NURAMT™™ TeleGate™
CIMBUS™ ISE/16™ OXISS™ The National Anthem®
CLASIC™ ISE32™ P2CMOS™ TimesChek™
Clockis*Chek™ ISOPLANAR™ PC Master™ TINAT™
COMBO™ ISOPLANAR-Z™ Perfect Watch™ TLC™
COMBO I™ KeyScan™ PharmassChek™ Trapezoidal™
COMBO II™ LMCMOS™ PLAN™ TRI-CODE™
COPST™ microcontrollers M2CMOS™ PLANAR™ TRI-POLY™
Datachecker® Macrobus™ Polycraft™ TRI-SAFE™
DENSPAK™ Macrocomponent™ POSilink™ TRI-STATE®
DIB™ MAXI-ROM® POSitalker™ TURBOTRANSCEIVER™
Digitalker® MeatirChek™ Power + Control™ VIP™
DISCERN™ MenuMaster™ POWERplanar™ VR32™
DISTILL™ Microbus™ data bus QUADS3000™ WATCHDOG™
DNR® MICRO-DAC™ QUIKLOOK™ XMOS™
DPVMT™ utalker™ RAT™ XPUT™
ELSTAR™ Microtalker™ RTX16™ Z STAR™
E-Z-LINK™ MICROWIRE™ SABR™ 883B/RETS™
FACT™ MICROWIRE/PLUS™ ScriptrChek™ 883S/RETS™
FAIRCAD™ MOLE™

LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR
SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL SEMICONDUCTOR CORPORA-
TION. As used hersin:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the body,
or (b) support or sustain life, and whose failure to per-
form, when properly used in accordance with instructions
for use provided in the labeling, can be reasonably ex-
pected to result in a significant injury to the user.

2. A critical component is any component of a life support
device or system whose failure to perform can be reason-
ably expected to cause the failure of the life support de-
vice or system, or to affect its safety or effectiveness.

National Semiconductor Corporation 2900 Semiconductor Drive, P.O. Box 58090, Santa Clara, California 95052-8090 (408) 721-5000
TWX (910) 339-9240

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied, and National reserves the right, at any time
without notice, to change said circuitry or specifications.




Introduction to the Discrete
Semiconductor Products
Data Book

For many years National Semiconductor has been a major
supplier of discrete semiconductor devices for the wide rang-
ing consumer, automotive, computer and industrial market-
places. And now ... the acquisition of Fairchild by National
Semiconductor has heralded in a new era for the NSC Dis-
crete Product Line. The combined product lines have greatly
magnified the product depth and have now also made Mil-
Aero versions available.

This databook reflects the discrete products that were previ-
ously sold by Fairchild along with the NSC bi-polar and JFET
transistors. These include:

e Commercial and Mil-Aero versions of small signal diodes

e Commercial and Mil-Aero versions of metal can, small sig-
nal bipolar transistors

® The combined Fairchild and NSC lines of general purpose,
switching and power transistors in plastic encapsulated
packages

e Commercial and Mil-Aero versions of monolithic diode ar-
rays

® Quad transistor arrays

¢ N-Channel, P-Channel and Dual JFET transistors

® Power MOSFETSs and ultrafast rectifiers

Many of the above devices are also available in surface
mount packages:

o | eadless glass diodes

® SOT diodes and transistors

® SOIC quad transistor and diode arrays

The selection guides in this databook are designed to pro-
vide an easy reference to the many standard parts offered by
NSC. If your needs are not satisfied by any of the devices
listed, please contact your local NSC Sales Office or the fac-
tory for lead form options and for other special selections
that are available.
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Semiconductor

Discrete Product Line
Alphanumeric List of Available Parts
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Device Page Device Page Device Page
1N3064 2-3 1N4448 2-5 1N5241B 217
1N3064JAN 2-10 1N4449 2-4 1N5242B 217
1N3064JANTX 2-10 1N4449 2-5 1N5243B 2-17
1N3070 2-8 1N4450 2-4 1N5244B 2-17
1N3070JAN 2-10 1N4450 2-5 1N5245B 2-17
1N3070JANTX 2-10 1N4454 2-4 1N5246B 2-17
1N3595 2-7 1N4454 2-5 1N5247B 2-17
1N3595JAN 2-10 1N4454-1JAN 2-10 1N5248B 217
1N3595JANTX 2-10 1N4454-1JANTX 2-10 1N5249B 2-17
1N3595JANTXV 2-10 1N4454-1JANTXV 2-10 1N5250B 2-17
1N3600 2-3 1N456 2-7 1N5251B 2-17
1N3600JAN 2-10 1N456A 2-7 1N5252B 2-17
1N3600JANTX 2-10 1N457 2-7 1N5253B 217
1N3600JANTXV 2-10 1N457A 2-7 1N5254B 2-17
1N4009 2-3 1N457JAN 2-10 1N5255B 2-17
1N4146 2-3 1N458 2-7 1N5256B 2-17
1N4147 2-3 1N458A 2-7 1N5257B 2-17
1N4148 2-3 1N458JAN 2-10 1N5282 2-4
1N4148-1JAN 2-10 1N459 2-7 1N5282 2-5
1N4148-1JANTX 2-10 1N459A 2-7 1N5768 2-12
1N4148-1JANTXV 2-10 1N459JAN 2-10 1N5770 2-12
1N4149 2-3 1N461A 2-9 1N5772 2-12
1N4150 2-3 1N462A 29 1N5774 2-12
1N4150-1JAN 2-10 1N463A 29 1N6099 2-7
1N4150-1JANTX 2-10 1N482B 2-7 1N6100 2412
1N4150-1JANTXV 2-10 1N483B 2-7 1N6101 2-12
1N4151 2-3 1N483BJAN 2-10 1N625 2-3
1N4152 2-3 1N483BJANTX 2-10 1N625 2-8
1N4153 2-3 1N484B 2-7 1N626 2-8
1N4154 2-3 1N485B 2-7 1N627 2-8
1N4244 2-4 1N485BJAN 2-10 1N628 2-8
1N4244 25 1N485BJANTX 2-10 1N629 2-8
1N4305 2-4 1N486B 2-7 1N6496 2-12
1N4305 2-5 1N486BJAN 2-10 1N658 2-8
1N4306 2-17 1N486BJANTX 2-10 1N659 29
1N4306JAN 2-10 1N4938 2-8 1N659 2-8
1N4306JANTX 2-10 1N5226B 2-16 1N660 2-8
1N4306JANTXV 2-10 1N5227B 2-16 1N660 2-9
1N4307 2-17 1N5228B 2-17 1N661 2-8
1N4307JAN 2-10 1N5229B 2-17 1N661 29
1N4307JANTX 2-10 1N5230B 2-17 1N746A 2-15
1N4307JANTXV 2-10 1N5231B 2-17 1N747A 2-15
1N4376 2-4 1N5232B 2-17 1N748A 2-15
1N4376 2-5 1N5233B 2-17 1N749A 2-15
1N4376JAN 2-10 1N5234B 2-17 1N750A 2-15
1N4376JANTX 2-10 1N5235B 2-17 1N751A 2-156
1N4446 2-4 1N5236B 2417 1N752A 2-15
1N4446 2-5 1N5237B 217 1N753A 2-15
1N4447 2-4 1N5238B 2-17 1N754A 2-15
1N4447 2-5 1N5239B 2-17 1N755A 2-156
1N4448 2-4 1N5240B 2-17 1N756A 2-15
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Discrete Product Line

Alphanumeric List of Available Parts

National
Semiconductor

Discrete Product Line

Alphanumeric List of Available Parts (continueq)

Device Page Device Page Device Page
1N757A 2-15 2N2222A 3-27 2N3329 5-19
1N758A 2-15 2N2243 3-33 2N3330 5-19
1N759A 2-15 2N2243A 3-33 2N3331 5-19
1N914 2-3 2N2369 3-3 2N3332 5-19
1N914A 2-3 2N2369A 3-3 2N3369 5-9
1N914B 2-3 2N2484 3-8 2N3370 5-9
1N914JAN 2-10 2N2515 5-17 2N3390 3-16
1N914JANTX 2-10 2N2605 4-6 2N3391 3-16
1N916 2-3 2N2608 5-19 2N3392 3-16
1N916A 2-3 2N2609 5-19 2N3393 3-16
1N916B 2-3 2N2657 3-36 2N3394 3-16
1N957A 2-15 2N2658 3-36 2N3395 3-16
1NO58A 2-15 2N2712 3-16 2N3396 3-17
1N959B 2-15 2N2714 3-16 2N3397 3-17
1N960B 2-15 2N2857 3-12 2N3398 3-17
1N961B 2-15 2N2890 3-36 2N3414 3-17
1N962B 2-15 2N2891 3-36 2N3415 3-17
1N963B 2-15 2N2904 4-8 2N3416 3-17
1N964B 2-15 2N2904A 4-8 2N3417 3-17
1N965B 2-15 2N2905 4-8 2N3439 3-37
1N966B 2-15 2N2905A 4-8 2N3440 3-37
1N967B 2-15 2N2906 4-8 2N3451 4-3
1N968B 2-15 2N2906A 4-9 2N3458 5-9
1N969B 2-15 2N2907 4-9 2N3459 5-9
1N970B 2-15 2N2907A 4-9 2N3460 5-9
1N971B 2-15 2N2923 3-16 2N3467 4-4
1N972B 2-15 2N2924 3-16 2N3468 4-5
1N973B 2-15 2N2925 3-16 2N3478 3-12
1S44 2-9 2N2926 3-16 2N3546 3-5
18920 2-9 2N3009 3-5 2N3550 4-6
18921 29 2N3011 3-3 2N3563 3-12
18922 2-9 2N3013 3-5 2N3564 3-12
18923 2-9 2N3014 3-5 2N3565 3-8
2N1420 3-26 2N3019 3-33 2N3566 3-36
2N1566 3-26 2N3020 3-34 2N3567 3-36
2N1613 3-32 2N3053 3-34 2N3568 3-34
2N1711 3-32 2N3107 3-34 2N3569 3-36
2N1890 3-32 2N3108 3-34 2N3600 3-12
2N1893 3-32 2N3109 3-34 2N3605 3-3
2N2102 3-32 2N3110 3-34 2N3606 3-3
2N2192 3-32 2N3117 3-8 2N3607 3-3
2N2192A 3-33 2N3244 4-4 2N3638 4-9
2N2193 3-33 2N3245 4-4 2N3638A 4-9
2N2193A 3-33 2N3246 3-8 2N3639 4-3
2N2218 3-26 2N3252 3-5 2N3640 4-3
2N2218A 3-26 2N3253 3-5 2N3641 3-17
2N2219 3-26 2N3299 3-27 2N3642 3-17
2N2219A 3-27 2N3300 3-28 2N3643 3-17
2N2221 3-27 2N3301 3-28 2N3644 4-9
2N2221A 3-27 2N3302 3-28 2N3645 4-9
2N2222 3-27 2N3304 4-3 2N3662 3-12
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Semiconductor

Alphanumeric List of Available Parts continues)

Discrete Product Line

Device Page Device Page Device Page
2N3663 3-13 2N3933 3-12 2N4125 4-14
2N3665 3-34 2N3934 5-12 2N4126 4-14
2N3666 3-34 2N3935 5-12 2N4134 3-14
2N3684 5-9 2N3945 3-35 2N4135 3-14
2N3685 5-9 2N3946 3-29 2N4140 3-17
2N3686 5-9 2N3947 3-29 2N4141 3-17
2N3687 5-9 2N3954 5-12 2N4142 4-9
2N3691 3-28 2N3954A 5-12 2N4143 4-9
2N3692 3-28 2N3955 5-12 2N4208 4-3
2N3693 3-17 2N3955A 5-12 2N4209 4-3
2N3694 3-17 2N3956 5-12 2N4220 5-9
2N3700 3-34 2N3957 5-12 2N4220A 5-9
2N3701 3-35 2N3958 5-12 2N4221 5-9
2N3702 4-9 2N3966 5-3 2N4221A 5-9
2N3703 4-9 2N3967 5-9 2N4222 5-9
2N3704 3-23 2N3967A 5-9 2N4222A 5-9
2N3705 3-23 2N3968 5-9 2N4223 5-5
2N3706 3-23 2N3968A 5-9 2N4224 5-5
2N3707 3-8 2N3969 5-9 2N4248 4-6
2N3708 3-8 2N3969A 5-9 2N4249 4-6
2N3709 3-9 2N3970 5-3 2N4250 4-6
2N3710 3-9 2N3971 5-3 2N4250A 4-6
2N3711 3-9 2N3972 5-3 2N4258 4-3
2N3721 3-17 2N4030 4-18 2N4258A 4-3
2N3724 3-6 2N4031 4-18 2N4259 3-12
2N3724A 3-6 2N4032 4-18 2N4274 3-3
2N3725 3-6 2N4033 4-18 2N4275 3-3
2N3725A 3-6 2N4036 4-18 2N4286 3-9
2N3794 3-23 2N4037 4-18 2N4287 3-9
2N3819 5-5 2N4047 3-6 2N4288 4-6
2N3820 5-19 2N4058 4-6 2N4289 4-6
2N3821 5-9 2N4059 4-6 2N4230 4-9
2N3822 59 2N4061 4-6 2N4291 4-9
2N3823 5-5 2N4062 4-6 2N4292 3-13
2N3824 5-3 2N4082 5-12 2N4293 3-13
2N3825 3-13 2N4083 5-12 2N4294 3-3
2N3858A 3-9 2N4084 5-12 2N4295 3-3
2N3859 317 2N4085 5-12 2N4314 4-18
2N3859A 39 2N4091 5-3 2N4338 5-9
2N3860 3-17 2N4092 5-3 2N4339 5-9
2N3877 3-9 2N4093 5-3 2N4340 5-9
2N3877A 39 2N4117 5-8 2N4341 5-9
2N3900A 3-9 2N4117A 5-8 2N4354 4-18
2N3901 3-9 2N4118 5-8 2N4355 4-18
2N3903 3-29 2N4118A 5-8 2N4356 4-18
2N3904 3-29 2N4119 5-8 2N4381 5-19
2N3905 4-14 2N4119A 5-8 2N4391 5-3
2N3906 4-14 2N4121 4-14 2N4392 5-3
2N3921 5-12 2N4122 4-14 2N4393 5-3
2N3922 5-12 2N4123 3-29 2N4393 5-7
2N3932 3-12 2N4124 3-29 2N4400 3-23
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Discrete Product Line

Alphanumeric List of Available Parts

National
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Alphanumeric List of Available Parts (continues

Discrete Product Line

Device Page Device Page Device Page
2N4401 3-24 2N5088 3-10 2N5307 3-48
2N4402 4-10 2N5089 3-10 2N5308 3-48
2N4403 4-10 2N5103 5-9 2N5336 3-37
2N4409 3-9 2N5104 5-9 2N5338 3-37
2N4410 3-9 2N5105 5-10 2N5354 4-10
2N4416 5-5 2N5114 5-17 2N5355 4-10
2N4416A 5-5 2N5116 5-18 2N5358 5-10
2N4424 3-17 2N5127 3-18 2N5359 5-10
2N48562 5-3 2N5128 3-18 2N5360 5-10
2N4856A 5-3 2N5129 3-18 2N5361 5-10
2N4857 5-3 2N5130 3-13 2N5362 5-10
2N4857A 5-3 2N5131 3-18 2N5363 5-10
2N4858 5-3 2N5132 3-18 2N5364 5-10
2N4858A 5-3 2N5133 3-10 2N5365 4-10
2N48592 5-3 2N5134 3-3 2N5366 4-10
2N4859A 5-3 2N5135 3-18 2N5397 5-5
2N4860 5-3 2N5136 3-18 2N5398 5-5
2N4860A 5-3 2N5137 3-18 2N5400 4-17
2N4861 5-3 2N5138 4-14 2N5401 4-17
2N4861A 5-3 2N5139 4-14 2N5432 5-3
2N4916 4-14 2N5140 4-3 2N5433 5-3
2N4917 4-14 2N5142 4-10 2N5434 5-3
2N4944 3-24 2N5143 4-10 2N5447 4-10
2N4945 3-35 2N5148 3-37 2N5452 5-12
2N4946 3-24 2N5150 3-37 2N5453 5-12
2N4951 3-24 2N5172 3-18 2N5454 5-12
2N4952 3-24 2N5179 3-12 2N5457 5-10
2N4953 3-24 2N5180 3-12 2N5458 5-10
2N4954 3-24 2N5196 5-12 2N5459 5-10
2N4964 4-6 2N5197 5-12 2N5460 5-19
2N4965 4-6 2N5198 5-12 2N5461 5-19
2N4966 3-9 2N5199 5-12 2N5462 5-19
2N4967 3-9 2N5209 3-10 2N5468 5-5
2N4968 3-9 2N5210 3-10 2N5469 5-5
2N4969 3-17 2N5219 3-18 2N5470 5-5
2N4970 3-18 2N5220 3-24 2N5484 5-5
2N4971 4-10 2N5221 4-10 2N5485 5-5
2N4972 4-10 2N5223 3-18 2N5486 5-5
2N5018 5-18 2N5224 3-4 2N5515 5-14
2N5019 5-18 2N5225 3-24 2N5516 5-14
2N5020 5-19 2N5226 4-10 2N5517 5-14
2N5021 5-19 2N5227 4-7 2N5518 5-14
2N5022 4-5 2N5228 4-3 2N5519 5-14
2N5023 4-5 2N5232 3-10 2N5520 5-14
2N5030 33 2N5232A 3-10 2N5521 5-14
2N5045 5-12 2N5245 5-5 2N5522 5-14
2N5046 5-12 2N5246 5-5 2N5523 5-14
2N5047 5-12 2N5247 5-5 2N5524 5-14
2N5078 5-5 2N5248 5-5 2N5545 5-12
2N5086 4-7 2N5305 3-48 2N5546 5-12
2N5087 4-7 2N5306 3-48 2N5547 5-12




National
Semiconductor

Alphanumeric List of Available Parts contineq

Discrete Product Line

Device Page Device Page Device Page
2N5550 3-256 2N6485 5-14 2N6769 9-21
2N5551 3-25 2N6548 3-48 2N6770 9-21
2N5552 5-3 2N6549 3-48 2N696 3-25
2N5556 5-7 2N6553 3-42 2N697 3-26
2N5556 5-10 2N6554 4-22 2N699 3-32
2N5557 5-7 2N6555 4-22 2N7051 3-51
2N5557 5-10 2N6556 9-15 2N7052 3-51
2N5558 5-7 2N6566 4-22 2N7053 3-51
2N5558 5-10 2N6591 3-37 2N718 3-26
2N5561 5-12 2N6592 3-37 2N718A 3-26
2N5562 5-12 2N6593 3-37 2N915 3-28
2N5563 5-12 2N6706 4-23 2N916 3-28
2N5584 5-15 2N6709 4-23 2N917 3-12
2N5585 5-15 2N6710 4-23 2N918 3-12
2N5586 5-15 2N6711 3-43 2N929 3-8

2N5638 5-3 2N6712 3-44 2N929A 3-8

2N5639 5-3 2N6713 3-44 2N930 3-8

2N5640 5-3 2N6714 3-39 2N956 3-26
2N5653 5-4 2N6717 3-42 92PE487 3-44
2N5654 5-4 2N6718 3-42 92PE488 3-44
2N5769 3-4 2N6719 3-44 92PE489 3-44
2N5770 3-13 2N6720 3-37 92PU01 3-39
2N5771 4-3 2N6721 3-37 92PUO1A 3-40
2N5772 3-4 2N6722 3-38 92PU05 3-40
2N5817 4-10 2N6723 3-38 92PU06 3-42
2N5830 3-25 2N6724 3-48 92PU07 3-42
2N5831 3-25 2N6725 3-48 92PU10 3-44
2N5833 3-25 2N6726 4-20 92PU10 3-45
2N5902 5-17 2N6727 4-20 92PU100 3-42
2N5903 5-17 2N6728 4-24 92P2U36 3-38
2N5904 5-17 2N6729 4-24 92PU36A 3-38
2N5905 5-17 2N6730 4-24 92PU36B 3-38
2N5906 5-17 2N6731 3-42 © 92PU36C 3-38
2N5907 5-17 2N6732 4-24 92PU391 3-44
2N5908 5-17 2N6733 3-44 92PU392 3-44
2N5909 5-17 2N6734 3-44 92PU393 3-45
2N5910 4-3 2N6735 3-44 92PU45 3-49
2N5911 5-15 2N6737 3-7 92PU45A 3-49
2N5912 5-15 2N6755 9-15 92PU51 4-20
2N5949 5-5 2N6757 9-15 92PU51A 4-21
2N5950 5-5 2N6758 9-15 92PU55 4-24
2N5951 5-5 2N6759 9-16 92PU56 4-24
2N5952 5-5 2N6760 9-16 92PUS7 4-24
2N5953 5-5 2N6761 9-17 BA128 7-3

2N5961 3-10 2N6762 9-17 BA128 2-9

2N5962 3-10 2N6763 9-20 BA129 7-3

2N6076 4-16 2N6764 9-20 BA129 2-7

2N6426 3-48 2N6765 9-20 BA130 7-3

2N6427 3-48 2N6766 9-20 BA130 2-9

2N6483 5-14 2N6767 9-21 BA217 7-3

2N6484 5-14 2N6768 9-21 BA217 2-9
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Device Page Device Page Device Page
BA218 7-3 BAY73 7-4 BC549 7-7
BA218 2-9 BAY73 2-7 BC549B 7-7
BA316 7-3 BAY74 7-4 BC549C 7-7
BA317 7-3 BAY74 2-6 BC550 7-7
BA317 2-9 BAY80 7-4 BC550B 7-7
BA318 7-3 BAY80 2-8 BC556 7-7
BA318 29 BAY82 7-4 BC556A 7-8
BAS16 6-3 BAY82 2-6 BC556B 7-8
BAS16 7-3 BC27 7-5 BC557 7-8
BAS19 7-3 BC327-10 7-5 BC557A 7-8
BAS20 7-3 BC327-16 7-5 BC5578B 7-8
BAS21 7-3 BC327-25 7-5 BCS558 7-8
BAS29 7-3 BC327A 7-56 BC558A 7-8
BAS31 7-3 BC328 7-5 BC558B 7-8
BAS35 7-3 BC328-10 7-5 BC558C 7-8
BAV17 7-3 BC328-16 7-5 BC559 7-8
BAV17 2-9 BC328-25 7-6 BC559B 7-9
BAV18 7-3 BC337 ~ 7-5 BC559C 7-9
BAV18 2-9 BC337-16 7-5 BC560 7-9
BAV19 7-3 BC337-25 7-5 BC560B 7-9
BAV19 2-8 BC337A 7-5 BC635 7-9
BAV20 7-3 BC338 7-6 BC636 7-9
BAV20 2-8 BC338-16 7-6 BC637 7-9
BAV21 7-3 BC338-25 7-6 BC638 7-9
BAV21 2-8 BC368 7-6 BC639 7-9
BAV70 6-3 BC369 7-6 BC640 7-9
BAV70 7-3 BC373A-10 7-22 BC807 7-9
BAV74 6-3 BC373A-16 7-22 BC807-16 7-10
BAV74 7-3 BC373A-25 7-22 BC807-25 7-10
BAV99 6-3 BC373B 7-22 BC807-40 7-10
BAV99 7-3 BC373B-10 7-22 BC808 7-10
BAW56 6-3 BC383B-16 . 722 BC808-16 7-10
BAWS6 7-3 BC373B-25 7-22 BC808-25 7-10
BAW62 7-3 BC373C 7-22 BC808-40 7-10
BAW75 7-3 BC373C-10 7-22 BC817 7-10
BAW75 2-4 BC373C-16 7-22 BC817-16 7-10
BAW75 2-5 BC373C-6 7-22 BC817-25 7-10
BAW76 7-3 BC373D 7-22 BC817-40 7-10
BAW76 2-4 BC373D-10 7-22 BC818 7-10
BAX13 7-3 BC373D-6 7-22 BC818-16 7-10
BAX13 2-4 BC546 7-6 BC818-25 7-10
BAX13 2-5 BC546A 7-6 BC818-40 7-11
BAX16 7-3 BC546B 7-6 BC846 7-11
BAX16 2-9 BC547 7-6 BC846-A 7-11
BAX17 2-8 BC547A 7-6 BC846-B 7-11
BAY19 7-4 BC547B 7-6 BC847 7-11
BAY71 7-4 BC547C 7-6 BC847-A 7-11
BAY71 2-4 BC548 7-7 BC847-B 7-11
BAY71 2-5 BC548A 7-7 BC848 7-11
BAY72 7-4 BC548B 7-7 BC848-A 7-11
BAY72 2-8 BC548C 7-7 BC848-B 7-11
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BC848-C 7-11 BCX58-10 7-16 BD371C-6 7-20
BC849 7-12 BCX58-7 7-16 BD371D 7-20
BC849B 7-12 BCX58-8 7-16 BD371D-10 7-20
BC849C 7-12 BCX58-8 7-16 BD371D-6 7-20
BC850 7-12 BCX58-9 7-16 BD372A 7-20
BC850-B 7-12 BCX59 7-16 BD372A-10 7-21
BC856 7-12 BCX59-10 7-17 BD372A-16 7-21
BC856-A 7-12 BCX59-7 7-16 BD372A-25 7-21
BC856-B 7-12 BCX59-9 7-17 BD372B 7-21
BC857 7-12 BCX70G 7-17 BD372B-10 7-21
BC857-A 7-12 BCX70H 7-17 BD372B-16 7-21
BC857-B 7-13 BCX70J 7-17 BD372B-25 7-21
BC858 7-13 BCX71G 7-17 BD372C 7-21
BC858-B 7-13 BCX71H 7-17 BD372C-10 7-21
BC858-C 7-13 BCX71J 7-17 BD372C-16 7-21
BC859 7-13 BCX78 7-17 BD372C-6 7-21
BC859-A 7-13 BCX78-10 7-18 BD372B 7-21
BC859-B 7-18 BCX78-7 7-17 BD372D-10 7-21
BC859-C 7-18 BCX78-8 7-18 BD372D-6 7-21
BC860 7-13 BCX78-9 7-18 BD373A 7-21
BC860-B 7-13 BCX79 7-18 BF240 7-22
BCF29 7-13 BCX79-10 7-18 BF241 7-23
BCF30 7-13 BCX79-7 7-18 BF244A 7-26
BCF32 7-13 BCX79-8 7-18 BF244B 7-26
BCF33 7-14 BCX79-9 7-18 BF244C 7-26
BCF70 7-14 BD370A 7-18 BF245A 7-26
BCV26 7-14 BD370A-10 3-19 BF245B 7-26
BCv27 7-14 BD370A-16 3-19 BF245C 7-26
BCV71 7-14 BD370A-25 3-19 BF246A 7-26
BCV72 7-14 BD370B 3-19 BF246B 7-26
BCW29 7-14 BD370B-10 3-19 BF246C 7-26
BCW30 7-14 BD370B-16 3-19 BF247A 7-26
BCW31 7-14 BD370B-25 3-19 BF247B 7-26
BCW32 7-14 BD370C 3-19 BF247C 7-26
BCWa33 7-14 BD370C-10 3-19 BF256A 7-26
BCW60 7-14 BD370C-16 3-19 BF256B 7-26
BCW61 7-14 BD370C-6 3-19 BF256C 7-26
BCW65 7-14 BD370D 3-19 BF494 7-23
BCW66 7-15 BD370D-10 3-19 BF495 7-23
BCwWe68 7-15 BD370D-6 3-19 BF536 7-23
BCW69 7-15 BD371A 3-19 BF840 7-23
BCW70 7-15 BD371A-10 7-20 BF841 7-23
BCW71 7-15 BD371A-16 7-20 BF936 7-23
BCW72 7-15 BD371A-25 7-20 BFS18 7-23
BCwW81 7-15 BD371B 7-20 BFS19 7-23
BCwW89 7-15 BD371B-10 7-20 BSR13 7-23
BCX17 7-15 BD371B-16 7-20 BSR14 7-24
BCX18 7-15 BD371B-25 7-20 BSR15 7-24
BCX19 7-15 BD371C 7-20 BSR16 7-24
BCX20 7-15 BD371C-10 7-20 BSR17 7-24
BCX58 7-16 BD371C-16 7-20 BSR18 7-24
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BSR19 7-24 D40P1 3-38 D44C10 9-4
BSR20 7-24 D40P3 3-38 D44C12 9-4
BSR56 7-26 D40P5 3-38 D44C2 9-3
BSR57 7-26 D41D1 4-21 D44C3 9-3
BSR58 7-26 D41D10 4-21 D44C4 9-4
BSS38 7-24 D41D11 4-22 D44C5 9-4
BSS63 7-24 D41D13 4-22 D44Cé 9-4
BSS64 7-24 D41D14 4-22 D44C7 9-4
BSS79-B 7-25 D41D2 4-21 D44C8 9-4
BSS79-C 7-25 D41D4 4-21 D44C9 9-4
BSS80-B 7-25 D41D5 4-21 D44H1 9-4
BSS80-C 7-25 D41D7 4-21 D44H10 9-4
BSV52 7-25 D41D8 4-21 D44H11 9-4
BSX39 7-25 D41E1 4-22 D44H4 9-4
CS9011 8-3 D41ES 4-22 D44H5 9-4
CS9012 8-3 D41E7 4-22 D44H7 9-4
CS9013 8-3 D41K1 4-26 D44H8 9-4
CS9014 8-3 D41K2 4-26 D45C1 9-5
CS9015 8-3 D41K3 4-26 D45C10 9-6
CS9016 8-3 D41K4 4-26 D45C12 9-6
CS9018 8-3 D42C1 9-3 D45C2 9-5
D40C1 3-49 D42C1 3-40 D45C3 9-5
D40C2 3-49 D42C10 9-3 D45C4 9-6
D40C3 3-49 D42C11 9-3 D45C5 9-6
D40C4 3-49 D42C2 9-3 D45C6 9-6
D40C5 3-49 D42C2 3-40 D45C7 9-6
D40C7 3-49 D42C3 9-3 D45C8 9-6
D40C8 3-49 D42C3 3-40 D45C9 9-6
D40D1 3-39 D42C4 9-3 D45H1 9-6
D40D10 3-42 D42C5 9-3 D45H10 9-6
D40D11 3-42 D42C5 3-41 D45H11 9-6
D40D13 3-43 D42C6 3-41 D45H2 9-6
D40D14 3-43 D42C7 9-3 D45H4 9-6
D40D2 3-40 D42C8 9-3 D45H5 9-6
D40D3 3-40 D42C9 9-3 D45H7 9-6
D40D4 3-40 D42D12 9-3 D45H8 9-6
D40D5 3-40 D42D4 3-41 ED1402 8-3
D40D6 3-40 D42D6 9-3 ED1502 8-3
D40D7 3-40 D43C1 9-5 ED1602 8-3
D40D8 3-40 D43C10 9-5 ED1702 8-3
D40E1 3-40 D43C11 9-5 ED1802 8-3
D40ES 3-41 D43C12 9-5 FAS02501 6-12
D40E7 3-43 D43C2 9-5 FAS02503 6-12
D40K1 3-49 D43C3 9-5 FAS02509 8-3
D40K2 3-49 D43C4 9-5 FAS02510 6-12
D40K3 3-49 D43C5 9-5 FAS02563 6-12
D40K4 3-49 D43C6 9-5 FAS02564 6-12
D40ON1 3-45 D43C7 9-5 FAS02565 6-12
D40N2 3-45 D43C8 9-5 FAS02566 6-12
D40N3 3-45 D43C9 9-5 FAS02619 6-12
D40N4 3-45 D44C1 9-3 FAS02620 6-12
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FAS02719 6-12 FDLL485B 6-10 FRK3210CC 9-10
FAS02720 6-12 FDLL600 6-7 FRK3215CC 9-10
FD700 2-6 FDLL6099 6-10 FRK3220CC 9-10
FD777 2-6 FDLL625 6-7 FRP1005 9-7
FDH1000 2-9 FDLL626 6-11 FRP1010 9-7
FDH300 2-7 FDLL627 6-11 FRP1015 9-7
FDH333 2-7 FDLL628 6-11 FRP1020 9-7
FDH400 2-8 FDLL629 6-11 FRP1605 9-8
FDH444 2-8 FDLL658 6-11 FRP1605CC 9-9
FDH600 2-6 FDLL659 6-9 FRP1610 9-8
FDH666 2-6 FDLL660 6-11 FRP1610CC 9-9
FDHS00 2-6 FDLL661 6-9 FRP1615 9-8
FDH900 2-9 FDLL666 6-7 FRP1615CC 9-
FDH999 2-6 FDLL914 6-7 FRP1620 9-8
FDH999 2-9 FDLL914A 6-7 FRP1620CC 9-9
FDLL300 6-10 FDLL914B 6-7 FRP1640CC 9-9
FDLL3064 6-7 FDLL916 6-7 FRP1650CC 9-9
FDLL3070 6-11 FDLL916A 6-7 FRP1660CC 9-9
FDLL333 6-10 FDLL916B 6-7 FRP2005CC 9-9
FDLL3595 6-10 FDLL920 6-9 FRP2010CC 9-9
FDLL3600 6-7 FDLL921 6-9 FRP2015CC 9-9
FDLL400 6-11 FDLL922 6-9 FRP2020CC 9-9
FDLL4009 6-7 FDLL923 6-9 FRP805 9-7
FDLL4148 6-7 FDS01201 6-3 FRP810 9-7
FDLL4149 6-7 FDS01202 6-3 FRP815 9-7
FDLL4150 6-7 FDS01203 6-3 FRP820 9-7
FDLL4151 6-8 FDS01204 6-3 FRP840 9-7
FDLL4152 6-8 FDS01205 6-3 FRP850 9-7
FDLL4153 6-8 FDS01301 6-4 FRP860 9-7
FDLL4154 6-8 FDS01401 6-4 FSA2002 2-12
FDLL4305 6-8 FDS01402 6-4 FSA2003 2-12
FDLL4446 6-8 FDS01403 6-4 FSA2500M 2-12
FDLL4447 6-8 FDS01404 6-4 FSA2501M 2-12
FDLL4448 6-8 FDS01405 6-4 FSA2501P 2-12
FDLL4449 6-8 FDS01501 6-4 FSA2503M 2-12
FDLL4450 6-8 FDS01502 6-4 FSA2503P 2-12
FDLL4454 6-8 FDS01503 6-4 FSA2504M 2-12
FDLL456 6-10 FDS01504 6-4 FSA2508P 2-12
FDLL456A 6-10 FDS01505 6-4 FSA2509M 2-12
FDLL457 6-10 FDS03070 6-4 FSA2509P 2-12
FDLL457A 6-10 FDS03595 6-4 FSA2510M 2-13
FDLL458 6-10 FDS04148 6-3 FSA2510P 2-13
FDLL458A 6-10 FDS04448 6-3 FSA2563M 2-13
FDLL459 6-10 FDS0914 6-3 FSA2563P 2-13
FDLL459A 6-10 FJT1100 2-7 FSA2564M 2-13
FDLL461A 6-9 FJT1101 2-7 FSA2564P 2-13
FDLL462A 6-9 FMP18N05 9-13 FSA2565M 2-13
FDLL463A 6-9 FMP18NO06 9-13 FSA2565P 2-13
FDLL482B 6-10 FMP20NO5 9-13 FSA2566M 2-13
FDLL483B 6-10 FMP20N06 9-13 FSA2566P 2-13
FDLL484B 6-10 FRK3205CC 9-10 FSA2619M 2-13
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FSA2619P 2-13 IRF441 9-19 IRF722 9-14
FSA2620M 2-13 IRF442 9-20 IRF723 9-14
FSA2620P 2-13 IRF443 9-20 IRF730 9-16
FSA2621M 2-13 IRF450 9-21 IRF730 9-22
FSA2621M 2-13 IRF451 9-21 IRF731 9-16
FSA2719M 2-13 IRF452 9-21 IRF732 9-17
FSA2719P 2-13 IRF453 9-21 IRF733 9-17
FSA2720M 2-13 IRF510 9-12 IRF740 9-19
FSA2720P 2-13 IRF511 9-12 IRF740 9-23
FSA2721M 2-13 IRF512 9-12 IRF741 9-19
IRF130 9-15 IRF513 9-12 IRF742 9-19
IRF131 9-15 IRF520 9-13 IRF743 9-19
IRF132 9-15 IRF520 9-22 IRF820 9-14
IRF133 9-15 IRF521 9-13 IRF820 9-22
IRF140 9-18 IRF522 9-13 IRF821 9-14
IRF141 9-18 IRF523 9-13 IRF822 9-14
IRF142 9-18 IRF530 9-15 IRF823 9-14
IRF143 9-18 IRF530 9-22 IRF830 9-17
IRF150 9-20 IRF531 9-15 IRF830 9-22
IRF151 9-20 IRF532 9-15 IRF831 9-17
IRF152 9-20 IRF533 9-15 IRF832 9-17
IRF153 9-20 IRF540 9-18 IRF833 9-17
IRF230 9-15 IRF540 9-22 IRF840 9-20
IRF231 9-15 IRF541 9-18 IRF840 9-23
IRF232 9-16 IRF542 9-18 IRF841 9-20
IRF233 9-16 IRF543 9-18 IRF842 9-20
IRF240 9-18 IRF610 9-12 IRF843 9-20
IRF241 9-18 IRF611 9-12 IRFP140 9-18
IRF242 9-18 IRF612 9-12 IRFP140CF 9-22
IRF243 9-18 IRF613 9-12 IRFP141 9-18
IRF250 9-20 IRF620 9-14 IRFP141CF 9-22
IRF251 9-20 IRF620 9-22 IRFP150 9-20
IRF252 9-21 IRF621 9-14 IRFP150CF 9-23
IRF253 9-21 IRF622 9-14 IRFP151 9-20
IRF330 9-16 IRF623 9-14 IRFP151CF 9-23
IRF331 9-16 IRF630 9-16 IRFP240 9-18
IRF332 9-16 IRF630 9-22 IRFP240CF 9-23
IRF333 9-16 IRF631 9-16 IRFP241 9-18
IRF3340 9-19 IRF632 . 916 IRFP241CF 9-23
IRF341 9-19 IRF633 9-16 IRFP250 9-20
IRF342 9-19 IRF640 9-19 IRFP250CF 9-23
IRF343 9-19 IRF640 9-23 IRFP251 9-21
IRF350 9-21 IRF641 © 9-19 IRFP251CF 9-23
IRF351 9-21 IRF642 9-19 IRFP340 9-19
IRF352 9-21 IRF710 9-12 IRFP340CF 9-23
IRF353 9-21 IRF711 9-12 IRFP341 9-19
IRF430 9-17 IRF712 9-13 IRFP341CF 9-23
IRF431 9-17 IRF713 9-13 IRFP350 9-21
IRF432 9-17 IRF720 9-14 IRFP350CF 9-24
IRF433 9-17 IRF720 9-22 IRFP351 9-21
IRF440 9-19 IRF721 9-14 IRFP351CF 9-24
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IRFP440 9-19 MMBFJ176 6-38 MMBT3641 6-20
IRFP440CF 9-23 MMBFJ177 6-38 MMBT3642 6-20
IRFP441 9-20 MMBT100 6-18 MMBT3643 6-20
IRFP441CF 9-23 MMBT100A 6-18 MMBT3644 6-29
IRFP450 9-21 MMBT101 6-18 MMBT3645 6-29
IRFP450CF 9-24 MMBT200 6-33 MMBT3646 6-14
IRFP451 9-21 MMBT200A 6-34 MMBT3693 6-23
IRFP451CF 9-24 MMBT201 6-34 MMBT3694 6-23
J105 5-4 MMBT2218 6-18 MMBT3700 6-24
J106 5-4 MMBT2218A 6-18 MMBT3702 6-30
J107 5-4 MMBT2219 6-18 MMBT3703 6-30
J108 5-4 MMBT2219A 6-19 MMBT3903 6-23
J109 5-4 MMBT2221 6-19 MMBT3904 6-23
J110 5-4 MMBT2221A 6-19 MMBT3905 6-31
J111 5-4 MMBT2222 6-19 MMBT3906 6-31
J112 5-4 MMBT2222A 6-19 MMBT3946 6-23
J113 5-4 MMBT2369 6-13 MMBT3962 6-34
J114 5-4 MMBT2369A 6-13 MMBT4121 6-31
J174 5-18 MMBT2484 6-16 MMBT4122 6-31
J175 5-18 MMBT2484 6-20 MMBT4123 6-23
J176 5-18 MMBT2710 6-14 MMBT4124 6-23
J177 5-18 MMBT2904 6-28 MMBT4125 6-32
J201 5-10 MMBT2904A 6-28 MMBT4126 6-32
J202 5-10 MMBT2905 6-28 MMBT4143 6-34
J203 5-10 MMBT2905A 6-28 MMBT4248 6-27
J210 5-10 MMBT2906 6-28 MMBT4249 6-27
J211 5-10 MMBT2906A 6-28 MMBT4250 6-27
J212 5-10 MMBT2907 6-29 MMBT4250A 6-27
J270 5-19 MMBT2907A 6-29 MMBT4258 6-26
J271 5-19 MMBT2924 6-20 MMBT4274 6-13
J300 5-5 MMBT3013 6-14 MMBT4275 6-13
J304 5-5 MMBT3014 6-14 MMBT4291 6-34
J305 5-5 MMBT3117 6-16 MMBT4354 6-32
J308 5-5 MMBT3251 6-31 MMBT4355 6-33
J309 5-5 MMBT3392 6-20 MMBT4356 6-33
J310 5-5 MMBT3393 6-20 MMBT4400 6-22
J401 5-13 MMBT3414 6-20 MMBT4401 6-22
J402 5-13 MMBT3415 6-20 MMBT4402 6-30
J403 5-12 MMBT3416 6-20 MMBT4403 6-30
J404 5-13 MMBT3417 6-20 MMBT4409 6-16
J405 5-13 MMBT3467 6-35 MMBT4410 6-16
J406 5-13 MMBT3563 6-15 MMBT4888 6-35
J410 5-13 MMBT3565 6-16 MMBT4889 6-35
J411 5-13 MMBT3566 6-20 MMBT4916 6-32
J412 5-13 MMBT3567 6-24 MMBT4917 6-32
MMBF4391 6-36 MMBT3568 6-24 MMBT5086 6-27
MMBF4393 6-36 MMBT3569 6-24 MMBT5087 6-27
MMBF5911 6-37 MMBT3638 6-29 MMBT5088 6-16
MMBFJ113 6-36 MMBT3638A 6-29 MMBT5089 6-16
MMBFJ174 6-38 MMBT3639 6-26 MMBT5128 6-21
MMBFJ175 6-38 MMBT3640 6-26 MMBT5130 6-15
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MMBT5133 6-17 MMBT930A 6-16 MPQA13 3-50
MMBT5134 6-13 MMBTAO5 6-24 MPQA63 4-26
MMBT5135 6-21 MMBTA06 6-24 MPS2369 34
MMBT5136 6-21 MMBTA12 6-25 MPS2369A 34
MMBT5137 6-21 MMBTA13 6-25 MPS2711 3-29
MMBT5138 6-32 MMBTA14 6-25 MPS2712 3-29
MMBT5139 6-32 MMBTA20 6-21 MPS2713 34
MMBT5142 6-30 MMBTA42 6-24 MPS2714 3-4
MMBT5143 6-30 MMBTA43 6-24 MPS2716 3-30
MMBT5172 6-21 MMBTAS55 6-33 MPS2923 3-18
MMBT5179 6-15 MMBTAS56 6-33 MPS2924 3-18
MMBT5209 6-17 MMBTA70 6-27 MPS2925 3-18
MMBT5210 6-17 MMBTA92 6-35 MPS2926 3-19
MMBT5223 6-21 MMBTA93 6-35 MPS3392 3-19
MMBT5224 6-13 MMBTH10 6-15 MPS3393 3-19
MMBT5226 6-30 MMBTH11 6-15 MPS3394 3-19
MMBT5227 6-27 MMBTH20 6-14 MPS3395 3-19
MMBT5228 6-26 MMBTH24 6-15 MPS3396 3-19
MMBT5400 6-35 MMBTH30 6-15 MPS3397 3-19
MMBT5401 6-35 MMBTH34 6-15 MPS3398 3-19
MMBT5447 6-34 MMBTH81 6-35 MPS3563 3-13
MMBT5551 6-22 MMBTLO1 6-22 MPS3638 4-11
MMBT5571-2 6-26 MMBTL51 6-35 MPS3638A 4-11
MMBT5769 6-13 MPAS92 4-20 MPS3639 4-3
MMBT5771 6-26 MPF102 5-6 MPS3640 4-3
MMBT5771-1 6-26 MPF103 5-10 MPS3644 4-11
MMBT5772 6-14 MPF104 5-10 MPS3645 4-11
MMBT5830 6-22 MPF105 5-10 MPS3646 3-5
MMBT5831 6-22 MPF106 5-6 MPS3693 3-19
MMBT5833 6-22 MPF107 5-6 MPS3694 3-19
MMBT5855 6-33 MPF108 5-6 MPS3702 4-11
MMBT5857 6-33 MPF109 5-10 MPS3703 4-11
MMBT5910 6-26 MPF110 5-10 MPS3704 3-24
MMBT5961 6-17 MPF111 5-10 MPS3705 3-24
MMBT5962 6-17 MPF112 5-10 MPS3706 3-24
MMBT5965 6-22 MPF256 5-6 MPS3707 3-10
MMBT6426 6-25 MPF820 5-6 MPS3708 3-10
MMBT6502 6-30 MPQ100 3-18 MPS3709 3-10
MMBTE514 6-23 MPQ200 4-16 MPS3710 3-10
MMBT6515 6-21 MPQ2222 3-18 MPS3711 3-11
MMBT6518 6-32 MPQ2907 4-11 MPS3721 3-30
MMBT6520 6-21 MPQ3467 4-5 MPS3826 3-30
MMBT6521 6-21 MPQ3468 4-5 MPS3827 3-30
MMBT6543 6-15 MPQ3724 3-7 MPS3903 3-19
MMBT6560 6-24 MPQ3725 3-7 MPS3904 3-19
MMBT6561 6-24 MPQ3904 3-29 MPS3905 4-15
MMBT6562 6-33 MPQ3906 4-14 MPS3905 4-16
MMBT706 6-13 MPQ6426 3-50 MPS3906 4-15
MMBT706A 6-13 MPQ8700 4-15 MPS3906 4-16
MMBT918 6-15 MPQ6700 4-16 MPS4354 4-19
MMBT930 6-16 MPQ6700 3-29 MPS4355 4-19
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MPS4356 4-19 MPS6725 3-50 MPSW63 4-26
MPS5172 3-19 MPS6727 4-23 MPSW92 4-20
MPS5770 3-13 MPS6733 3-45 MRF501 3-12
MPS6507 3-13 MPS6734 3-45 MRF502 3-12
MPS6511 3-13 MPS6735 3-45 MTP10NO8 9-13
MPS6512 3-30 MPS706 34 MTP10N10 9-13
MPS6513 3-30 MPS706A 34 MTP12N18 9-16
MPS6514 3-30 MPS8098 3-20 MTP12N20 9-16
MPS6515 3-30 MPS8099 3-20 MTP20NO08 9-15
MPS6516 4-15 MPS834 3-4 MTP20N10 9-15
MPS6516 4-16 MPS918 3-13 MTP2N18 9-12
MPS6517 4-15 MPSA05 3-35 MTP2N20 9-12
MPS6517 4-16 MPSA06 3-35 MTP2N35 9-13
MPS6518 4-15 MPSA09 3-11 MTP2N40 9-13
MPS6518 4-16 MPSA10 3-20 MTP2N45 9-14
MPS6520 3-20 MPSA12 3-50 MTP2N50 9-14
MPS6521 3-20 MPSA13 3-50 MTP3N35 9-14
MPS6522 3-24 MPSA14 3-50 MTP3N40 9-14
MPS6523 4-7 MPSA18 3-11 MTP4NO08 9-12
MPS6530 3-25 MPSA20 3-20 MTP4N10 9-12
MPS6531 3-25 MPSA42 3-45 MTP4N45 9-18
MPS6532 3-25 MPSA42 3-45 MTP4N50 9-18
MPS6533 4-11 MPSA43 3-45 MTP5N35 9-17
MPS6534 4-11 MPSA43 3-46 MTP5N40 9-17
MPS6535 4-11 MPSAS55 4-19 MTP7N18 9-14
MPS6539 3-12 MPSAS56 4-19 MTP7N20 9-14
MPS6540 3-15 MPSA62 4-26 NA11 8-4
MPS6541 "3-13 MPSA63 4-26 NA12 8-4
MPS6542 3-14 MPSA65 4-26 NA31 8-4
MPS6543 3-14 MPSA66 4-26 NA32 8-4
MPS6544 3-15 MPSA70 4-7 NB111 8-4
MPS6546 3-14 MPSA93 4-20 NB121 8-4
MPS6547 3-14 MPSH10 3-12 NDF9406 5-16
MPS6548 3-12 MPSH11 3-14 NDF9407 5-16
MPS6559 3-14 MPSH19 3-15 NDF9408 5-15
MPS6562 4-19 MPSH20 3-15 NDF9409 5-16
MPS6564 3-30 MPSH24 3-15 NDF9410 5-16
MPS6565 3-30 MPSH30 3-14 NF5011 5-15
MPS6566 3-20 MPSH31 3-14 NF5011C 5-15
MPS6567 3-15 MPSH34 3-15 NF5012 5-156
MPS6568A 3-14 MPSH37 3-15 NF5101 5-7
MPS6569 3-14 MPSLO1 3-25 NF5102 5-7
MPS6570 3-14 MPSL51 4-17 NF5103 5-7
MPS6571 3-11 MPSWO01 3-41 NF5301 5-8
MPS6573 3-20 MPSWO06 3-43 NF5301-1 5-8
MPS6574 3-20 MPSW10 3-45 NF5301-2 5-8
MPS6575 3-20 MPSW13 3-50 NF5301-3 5-8
MPS6576 3-20 MPSW42 3-45 NPD5584 5-15
MPS6715 3-41 MPSW43 3-46 NPD5585 5-15
MPS6717 3-41 MPSW45 3-50 NPD5586 5-15
MPS6724 3-50 MPSWA45A 3-50 NPD8301 5-13
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NPD8302 5-13 NSDU56 4-25 PN3645 4-12
NPD8303 5-13 NSDU57 4-25 PN3646 3-5
NPD8304 5-13 NSDU95 4-26 PN3684 5-10
NR421 8-4 NSDUS5A 4-26 PN3685 5-10
NR431 8-4 NSE181 3-42 PN3686 5-10
NS3903 3-31 NSE457 3-46 PN3687 5-11
NS3904 3-31 NSE458 3-46 PN3691 3-31
NSD102 3-41 NSE459 3-47 PN3692 3-31
NSD103 3-41 P1086 5-18 PN3694 3-21
NSD104 3-43 P1087 5-18 PN4091 5-4
NSD105 3-43 PE4020 3-11 PN4092 5-4
NSD106 3-43 PE8550 4-23 PN4093 5-4
NSD131 3-46 PF5101 5.7 PN4117 5-8
NSD132 3-46 PF5301 5-8 PN4117A 5-8
NSD133 3-48 PF5301-1 5-8 PN4118 5-8
NSD134 3-48 PF5301-2 5-8 PN4118A 58
NSD135 3-46 PF5301-3 5-8 PN4119 58
NSD151 3-50 PN100 3-20 PN4119A 5-8
NSD152 3-50 PN100A 3-20 PN4120 5-8
NSD153 3-50 PN101 3-21 PN4120A 5-8
NSD154 3-50 PN200 4-16 PN4121 © 415
NSD202 4-21 PN200A 4-17 PN4121 4-16
NSD203 4-21 PN201 4-17 PN4122 4-15
NSD204 4-24 PN2221 3-21 PN4122 4-16
NSD205 4-24 PN2221A 3-21 PN4140 3-21
NSD206 4-25 PN2222 3-21 PN4141 - 3-22
NSD3429 3-39 FiN2222A 3-28 PN4142 413
NSD3440 3-39 PN2369 34 PN4143 4-13
NSD36 3-25 PN2369A 3-4 PN4220 5-11
NSD36A 3-39 PN2484 3-11 PN4221 5-11
NSD36B 3-39 PN2906 4-11 PN4222 5-11
NSD36C 3-39 PN2906A 412 PN4223 5-6
NSD457 3-46 PN2907 4-12 PN4224 5-6
NSD458 3-46 PN2907A 4-12 PN4248 4-7
NSD459 3-46 PN3251 4-15 PN4249 4-7
NSD6178 3-43 PN3251 4-16 PN4250 4-7
NSD6179 3-41 PN3563 3-13 PN4250A 4-7
NSD6180 4-23 PN3564 3-13 PN4258 4-4
NSD6181 4-23 PN3565 3-11 PN4258A 4-4
NSDUO1 3-40 PN3566 3-36 PN4274 3-4
NSDUO1A 3-41 PN3567 3-36 PN4275 3-5
NSDUO05 3-42 PN3568 3-35 PN4302 5-11
NSDUO06 3-43 PN3569 3-36 PN4303 5-11
NSDU07 3-43 PN3638 4-12 PN4304 5-11
NSDU10 3-46 PN3638A 4-12 PN4338 5-11
NSDU45 3-51 PN3639 4-4 PN4339 5-11
NSDU45A 3-51 PN3640 4-4 PN4342 5-19
NSDU51 4-21 PN3641 3-21 PN4354 4-19
NSDU51A 4-21 PN3642 3-21 PN4355 4-19
NSDU52 4-22 PN3643 3-21 PN4356 4-19
NSDU55 4-23 PN3644 4-12 PN4360 5-19
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PN4391 5-4 PN5857 4-20 TN2218A 3-23
PN4392 5-4 PN5910 4-4 TN2219 3-23
PN4393 5-4 PN5965 3-25 TN2219A 3-23
PN4393 5-7 PN918 3-13 TN2904A 4-13
PN4416 5-6 PN920 3-11 TN2905 4-13
PN4856 5-4 PN930 3-11 TN2905A 4-14
PN4857 5-4 SA1015 8-3 TN3019 3-35
PN4858 5-4 SA733 8-3 TN3020 3-36
PN4859 5-4 SC1815 8-4 TN3053 3-36
PN4860 5-4 SC945 8-4 TN3440 3-39
PN4861 5-4 SE5020 3-14 TN3467 4-5
PN4888 4-17 SE5021 3-14 TN3724 37
PN4889 4-17 SE5022 3-14 TN3725 3-7
PN4916 4-16 SE5023 3-14 TN3742 3-47
PN4917 4-16 SE5024 3-14 TN4033 4-20
PN5033 5-19 SE5050 3-14 TN4036 4-20
PN5102 5-7 SE5051 3-14 TN4037 4-20
PN5103 5-7 SE5052 3-14 TN4234 4-23
PN5127 3-22 SND132 3-46 TN4235 4-23
PN5128 3-22 $88050 8-4 TN4236 4-24
PN5129 3-22 SS8550 8-4 TN4314 4-20
PN5130 3-14 ST3904 3-31, u1897 5-4
PN5131 3-22 ST3906 4-16 U1898 5-4
PN5132 3-22 ST5771-1 4-4 U1899 5-4
PN5133 3-11 ST5771-2 4-4 U231 5-13
PN5134 3-5 TIS58 5-10 U232 5-13
PN5135 3-22 TIS59 5-11 U233 5-13
PN5136 3-22 TIS73 5-4 U234 5-13
PN5137 3-22 TIS74 5-4 u23s 5-13
PN5138 4-16 TIS75 5-4 U287 5-15
PN5139 4-16 TIS86 3-15 U308 5-6
PN5140 4-4 TIS87 3-15 U309 5-6
PN5142 4-13 TISS0 3-22 U310 5-6
PN5143 4-13 TIS91 4-13 U312 5-6
PN5163 5-11 TIS92 4-13 U401 5-13
PN5179 3-12 TIS92 3-22 U402 5-13
PN5432 5-4 TIS93 4-13 U403 5-13
PN5433 5-4 TIS97 3-22 U404 5-13
PN5434 5-4 TIS98 3-22 U405 5-13
PN5449 3-25 TIS99 3-22 U406 5-13
PN5816 3-25 TN1711 3-35 U440 5-15
PN5855 4-19 TN2102 3-35 U441 5-15
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RELIABILITY VIS-A-VIS QUALITY

The words “reliability” and “quality” are often used inter-
changeably, as though they connote identical facets of a
product’s merit. However, reliability and quality are different,
and discrete component users must understand the essen-

tial difference between the two concepts in order to properly

evaluate the various vendors’ programs for product integrity.

The concept of quality gives us information about the popu-
lation of faulty components among good components, and
generally relates to the number of faulty components that
arrive at a user's facility. Looked at in another way, quality
can instead relate to the number of faulty components that
escape detection at the component vendor's facility.

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

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

QUALITY IMPROVEMENT

When purchasing a component or a system, it is expected
that each item delivered has been thoroughly tested and will
perform according to data sheet or detailed specifications.

Additional programs can be implemented to improve quality.
To be effective, a program must not only reduce escapes
but must also be tailored specifically to detect and remove
the types of residual defects that are predicted by process
and line monitor control data. The proper analysis and appli-
cation of this data is a primary objective at National. With
emphasis on “ship-to-stock” programs and the need to
measure quality levels in ppm’s, National Semiconductor
has taken a leadership role in an on-going effort to strive for
“zero defects”.

In Discretes, the benefits derived as a result of this in-

creased emphasis includes the following:

* Escapes caused by mishandling are reduced significant-
ly.

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

* Anomalous high temperature parametric effects that may
have been created during wafer fabrication or in subse-
quent manufacturing are removed.

e An AQL of 0.05% or better is guaranteed.

RELIABILITY THROUGH DESIGN

With increased component density in modern electronic
products has come an increased concern with component
failures in such products. Virtually all equipment manufactur-
ers thoroughly exercise their products before shipment. This
is designed to simulate, as closely as possible, field operat-
ing conditions. A high failure rate of discrete components at
this level can dramatically increase manufacturing costs.
The most important factor affecting a component’s reliability
is its construction; i.e., the materials used and the method
by which they are fabricated and assembled.

NATIONAL’S ON-GOING RELIABILITY
IMPROVEMENT PROGRAM

Transistor reliability improvement at National Semiconduc-
tor is a continuous program.

Implementation of a program for field reliability improvement
requires knowledge of field ambient and electrical environ-
ments and their influence on device performance. Nation-
al’s broad experience in commercial reliability programs has
led to the development of an extensive in-house reliability
monitoring program that permits us to monitor device per-
formance under combinations of the following stresses:

® Thermal

® Thermo-Mechanical

® Mechanical

® Voltage

* Humidity

The data generated by these monitors is continually ranked
and analyzed to determine appropriate corrective action
necessary for any failure mechanisms noted. Rigorous anal-
ysis of SPC data that is routinely generated at critical stages
of the fabrication and manufacturing process is integrated
into the corrective actions loop. This continuous cycle of
testing, analysis, and corrective action assures the contin-
ued improvement of transistor field reliability.
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National
Semiconductor

Diode Device Cross Reference

Industry NS Industry NS Industry NS
Device Device Device Device Device Device
1N34A 1N4454 1N68 1N3070 1N118 1N4454
1N34AS 1N4148 1N68A 1N3070 1N118A 1N4448
1N35 1N4454 1N69 1N4454 1N119 1N4148
1N36 1N4148 1N69A 1N4454 1N120 1N4148
1N38 1N4148 1N70 1N3070 1N126 1N4148
1N38A 1N3070 1N70A 1N4148 1N126A 1N4148
1N38B 1N3070 1N71 FDH900 1N127 1N3070
1N39 1N3070 1N74 1N4148 1N127A 1N3070
1N39B 1N3070 1N75 1N3070 1N128 1N4148
1N39B 1N3070 1N81 1N4305 1N128A 1N4148
1N40 1N4148 1N81 1N4148 1N132 1N4148
1N41 1N4454 1N84 1N4148 1N133 1N4148
1N42 ) 1N3070 1N86 1N4148 1N134 1N4454
1N43 1N4148 1N87 1N4148 1N135 1N4148
1N44 1N3070 1N87A 1N4148 1N137A 1N4838B
1N45 1N4454 1N87S 1N4148 1N137B 1N483B
1N46 1N4454 1N87T 1N4148 1N138A 1N483B
1N47 1N3070 1N88 1N3070 1N138B 1N483B
1N48 1N4454 1N89 1N4454 1N139 1N4148
1N49 1N4148 1N90 1N4454 1N140 1N4448
~ 1N50 1N4148 1N95 1N4148 1N141 1N4148
1N51 1N4454 1N96 1N4447 1N142 1N4938
1N52 1N4454 1N96A 1N4148 1N143 1N4938
1N52A 1N4454 1N97 1N4448 1N144 1N4454
1N54 1N4148 1N97A 1N4447 1N145 1N4449
1N54A 1N4148 1N98 1N4454 1N175 1N3070
1N55 1N3070 1N98A 1N4448 1N190 FDH999
1N55A 1N3070 1N99 1N4148 1N191 1N4148
1N55B 1N3070 1N99A 1N4454 1N192 1N4148
1N56 1N4148 1N100 1N4447 1N193 1N4149
1N56A 1N4148 1N100A 1N4448 1N194 1N4148
1N57 1N4454 1N101 1N3070 1N194A 1N4148
1N57A 1N4454 1N102 1N3070 1N195 1N4148
1N58 1N3070 1N103 1N4448 1N196 1N4148
1N58A 1N3070 1N104 1N4448 1N198 1N4148
1N61 1N3070 1N107 FDH999 1N198A 1N4148
1N62 1N3070 1N108 1N4448 1N198B 1N4454
1N63 1N4148 1N111 1N4148 1N198M 1N4148
1N63A 1N4148 1N112 1N4148 1N251 1N4148
1N64 1N4148 1N113 1N4454 1N251A 1N4148
1N64A 1N4148 1N114 1N4454 1N252 1N4148
1N65 1N4454 1N115 1N4454 1N252A 1N4148
1N66 1N4454 1N116 1N4454 1N265 1N4148
1N66A 1N4454 1N116A 1N4454 1N266 1N4148
1N67 1N4148 1N117 1N4454 1N267 1N4148
1N67A 1N4148 1N117A 1N4454 1N268 1N4148

99udJaJaY SS049 39IA9( 9poid




Diode Device Cross Reference

Diode Device Cross Reference (Continued))

Industry NS Industry NS Industry NS
Device Device Device Device Device Device
1N270 FDH444 1N376 1N5233A 1N463 1N463A
1N273 1N4448 1N377 1N4148 1N463A 1N463A
1N276 1N4454 1N378 1N5238A 1N464 1N463A
1N277 1N3070 1N385 1N4148 1N464A 1N463A
1N277M 1N4448 1N386 1N4148 1N478 1N4148
1N278 1N4446 1N387 1N4148 1N479 1N4148
1N279 1N4448 1N388 1N4148 1N480 1N4148
1N281 1N4448 1N389 1N4148 1N482 1N482B
1N282 1N4449 1N390 1N4148 1N482A 1N482B
1N283 FDH444 1N391 1N4148 1N482B 1N482B
1N287 1N4148 1N392 1N4148 1N482C 1N482B
1N288 1N4148 1N393 1N3070 1N483 1N483B
1N289 1N4148 1N394 1N3070 1N483A 1N483B
1N290 1N3070 1N417 1N4448 1N483B 1N483B
1N291 1N3070 1N418 1N4148 1N483C 1N483B
1N292 1N4448 1N419 FDH444 1N484 1N484B
1N294 1N4148 1N431 1N3070 1N484A 1N484B
1N294A 1N4148 1N432 1N4148 1N484B 1N484B
1N295 1N4148 1N432A 1N4446 1N484C 1N484B
1N295A 1N4148 1N432B 1N4448 1N485 1N485B
1N2958 1N4148 1N433 1N3070 1N485A 1N485B
1N295X 1N4148 1N433A 1N3070 1N485B 1N485B
1N296 1N4148 1N433B 1N3070 1N485C 1N485B
1N297 1N4148 1N434 1N3070 1N490 1N4148
1N297A 1N4148 1N434A 1N3070 1N497 1N4448
1N298 1N4148 1N434B 1N3070 1N498 1N4448
1N298A 1N4148 1N435 1N4148 1N499 1N4448
1N299 1N4305 1N447 1N4449 1N500 1N4448
1N300 1N482B 1N448 1N4449 1N501 1N4448
1N300A 1N482B 1N450 1N4151 1N502 1N3070
1N301 1N457 1N451 1N3070 1N520B 1N457
1N301A 1N457 1N452 1N4448 1N527 1N4305
1N301B 1N457 1N453 1N3070 1N541 1N4305
1N303 1N458 1N454 FDH444 1N542 1N4305
1N303A 1N484B 1N456 1N456 1N566 1N3070
1N303B 1N484B 1N456A 1N456A 1N567 1N3070
1N304 1N4148 1N457 1N457 1N568 1N4305
1N307 1N4938 1N457A 1N457A 1N569 1N4305
1N309 1N4148 1N457M 1N457 1N571 FDH444
1N310 1N4148 1N458 1N458 1N616 1N4148
1N312 1N4448 1N458A 1N458A 1N617 1N4148
1N313 1N4148 1N458M 1N458 1N618 1N4148
1N314 1N4148 1N459 1N459 1N619 1N4148
1N330 1N456 1N459A 1N459A 1N622 1N4938
1N331 1N458 1N459M 1N459 1N625 1N625
1N337 2N2221 1N460 1N4148 1N625A 1N4148
1N350 1N457 1N460A 1N4148 1N625M 1N625
1N351 1N484B 1N460B 1N4448 1N626 1N626
1N352 1N485B 1N461 1N461A 1N626A 1N4148
1N355 1N4148 1N461A 1N461A 1N626M 1N626
1N373 1N5227A 1N462 1N462A 1N627 1N627
1N375 1N5230A 1N462A 1N462A 1N627A 1N3070




Diode Device Cross Reference (continued))

Industry NS Industry NS Industry NS
Device Device Device Device Device Device
1N628 1N628 1N714A 1N5240B 1N759A 1N759A
1N628A 1N3070 1N715 1N5241A 1N761 1N5230A
1N629 1N629 1N715A 1N5241B 1N762 1N5232B
1N629A 1N3070 1N716 1N5242A 1N763 1N5238B
1N631 1N4148 1N716A 1N5242B 1N764 1N5238A
1N632 1N4148 1N717 1N5243A 1N765 1N5240A
1N633 1N3070 1N717A 1N5243B 1N766 1N5243A
1N634 1N3070 1N718 1N5245A 1N767 1N5246A
1N635 1N3070 1N718A 1N5245B 1N768 1N5249A
1N636 1N4448 1N719 1N5246A 1N769 1N5252A
1N658 1N658 1N719A 1N52468B 1N770 1N4305
1N658A 1N658 1N720 1N5248A 1N771 1N4448
1N659 1N659 1N720A 1N5248B 1N771A FDH444
1N659A 1N659 1N721 1N5250A 1N772 1N4448
1N660 1N660 1N721A 1N5250B 1N772A FDH444
1N660A 1N660 1N722 1N5251A 1N773 1N4448
1N661 1N661 1N722A 1N5251B 1N773A FDH444
1N661A 1N661 1N723 1N5252A 1N774 1N4448
1N664 1N5237A 1N723A 1N5252B 1N774A FDH444
1N665 1N5242A 1N724 1N5254A 1N775 1N4448
1N666 1N5245B 1N724A 1N5254B 1N776 1N4448
1N667 1N5248A 1N725 1N5256A 1N777 1N4448
1N668 1N5251A 1N725A 1N5256B 1N778 1N4148
1N669 1N5245A 1N726 1N5257A 1N779 1N3070
1N695 1N4148 1N726A 1N5257B 1N781 1N4305
1N695A 1N4148 1N746 1N746A 1N781A 1N4305
1N696 1N4148 1N746A 1N746A 1N788 1N4448
1N698 1N4305 1N747 1N747A 1N789 1N4148
1N699 1N4448 1N747A 1N747A 1N789M 1N4148
1N703 1N5227A 1N748 1N748A 1N790 1N4148
1N703A 1N5227B 1N748A 1N748A 1N790M 1N4148
1N704 1N5229A 1N749 1N749A 1N791 1N4448
1N704A 1N5229B 1N749A 1N749A 1N791M 1N4448
1N705 1N5230A 1N750 1N750A 1N792 1N4448
1N705A 1N5230B 1N750A 1N750A 1N792M 1N4448
1N706 1N5232A 1N751 1N751A 1N793 1N4148
1N706A 1N5232B 1N751A 1N751A 1N793M 1N4148
1N707 1N5236A 1N752 1N752A 1N794 1N4148
1N707A 1N52368 1N752A 1N752A 1N795 1N4448
1N708 1N5232A 1N753 1N753A 1N796 1N4448
1N708A 1N5232B 1N753A 1N753A 1N797 1N3070
1N709 1N5234A 1N754 1N754A 1N798 1N3070
1N709A 1N5234B 1N754A 1N754A 1N799 1N3070
1N710 1N5235A 1N755 1N755A 1N800 1N3070
1N710A 1N5235B 1N755A 1N755A 1N801 1N3070
1N711 1N5236A 1N756 1N756A 1N802 1N3070
1N711A 1N5236B 1N756A 1N756A 1N803 1N3070
1N712 1N5237A 1N757 1N757A 1N804 1N3070
1N712A 1N5237B 1N757A 1N757A 1N805 1N4148
1N713 1N5239A 1N758 1N758A 1N806 1N4148
1N713A 1N5239B 1N758A 1N758A 1N807 1N3070
1N714 1N5240A 1N759 1N759A 1N808 1N4448
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Diode Device Cross Reference

Diode Device Cross Reference (continued))

Industry NS Industry NS Industry NS
Device Device Device Device Device Device
1N809 1N3070 1N906A 1N4447 1N960A 1N960A
1N810 1N4148 1NS06AM 1N4447 1N960B 1N960B
1N811 1N4148 1N906M 1N4447 1N961 1N961
1N811M 1N4148 1N907 1N4149 1N961A 1N961A
1N812 1N4149 1NS07A 1N4448 1N961B 1N961B
1N812M 1N4149 1NS07AM 1N4447 1N962 1N962
1N813 1N4148 1N907M 1N4149 1N962A 1N962A
1N813M 1N4148 1N908 1N4149 1N962B 1N962B
1N814 1N4148 1N908A 1N4447 1N963 1N963
1N814M 1N4148 1N908AM 1N4447 1N963A 1N963A
1N815 1N4448 1N908M 1N4149 1N963B 1N963B
1N815M 1N4448 1NS09 1N4449 1N964 1N964
1N817 1N3070 1N910 1N4449 1N964A 1N964A
1N818 1N4148 1N911 1N4449 1N964B 1N964B
1N818A 1N4148 1N914 1N914 1N965 1N965
1N835 1N4305 1N914A 1N914A 1N965A 1N965A
1N837 FDH444 1N914B 1N914B 1N965B 1N965B
1N837A FDH444 1N914M 1N914 1N966 1N966
1N838 1N3070 1N915 1N914B 1N966A 1N966A
1N839 1N3070 1N916 1N916 1N966B 1N966B
1N840 FDH444 1N916A 1N916A 1N967 - 1N967
1N840M 1N3070 1N916B 1N916B 1N967A 1N967A
1N841 1N3070 1N918 1N914 1N967B 1N967B
1N842 1N3070 1N919 1N3070 1N968 1N968
1N843 1N3070 1N920 FDH400 1N968A 1N968A
1N844 1N3070 1N921 FDH400 1N968B 1N968B
1N845 1N3070 1N922 FDH400 1N969 1N969
1N890 1N4447 1N923 FDH400 1N969A 1N969A
1N891 1N4448 1N924 1N483B 1N969B 1N969B
1N892 1N4448 1N925 1N4148 1N970 1N970
1N893 1N3070 1N926 1N4148 1N970A 1N970A
1N897 1N4148 1N927 1N4148 1N970B 1N970B
1N898 1N4448 1N928 1N3070 1N971 1N971
1N899 1N3070 1N930 1N4446 1N971A 1N971A
1N900 1N3070 1N931 1N3070 1N971B 1N971B
1N901 1N3070 1N932 1N3070 1N972 1N972
1N902 1N3070 1N933 1N3070 1N972A 1N972A
1N903 1N4148 1N934 1N3070 1N972B 1N972B
1N903A 1N4154 1N948 1N4448 1N973 1N973
1N903AM 1N4154 1N949 1N4305 1N973A 1N973A
1N903M 1N4154 1N957 1N957 1N973B 1N973B
1N904 1N4154 1N957A 1N957A 1N993 1N4447
1N904A 1N4154 1N957B 1N857B 1N994 1N4151
1N904AM 1N4154 1N958 1N958 1N995 1N4305
1N904M 1N4154 1N958A 1N958A 1N997 1N4148
1N905 1N4151 1N958B 1N958B 1N998 1N484B
1N905A 1N4154 1N959 1N959 1N999 1N914
1N905AM 1N4154 1N959A 1N959A 1N1093 FDH999
1N905M 1N4154 1N959B 1N959B 1N1170 1N4148
1N906 1N4149 1N960 1N960 1N1374 1N5229A




Diode Device Cross Reference (continued))

Industry NS Industry NS Industry NS
Device Device Device Device Device Device
1N1507 1N4730 1N1767A 1N4736A 1N1954 1N5228A
1N1507A 1N4730A 1N1768 1N4737 1N1955 1N5230A
1N1508 1N4732 1N1768A 1N4737A 1N1956 1N5232A
1N1508A 1N4732A 1N1769 1N4738 1N1957 1N5235A
1N1509 1N4734 1N1769A 1N4738A 1N1958 1N5237A
1N1509A 1N4734A 1N1770 1N4739 1N1859 1N5240A
1N1510 1N4736 1N1770A 1N4739A 1N1960 1N5242A
1N1510A 1N4736A 1N1771 1N4740 1N1961 1N5245A
1N1511 1N4738 1N1771A 1N4740A 1N1962 1N5248A
1N1511A 1N4738A 1N1772 1N4741 1N1963 1N5251A
1N1512 1N4740 1N1772A 1N4741A 1N1981 1N5228A
1N1512A 1N4740A 1N1773 1N4742 1N1882 1N5230A
1N1513 1N4742 1N1773A 1N4742A 1N1983 1N5232A
1N15613A 1N4742A 1N1775 1N4744 1N1984 1N5235A
1N1514 1N4744 1N1775A 1N4744A 1N1985 1N5237A
1N1514A 1N4744A 1N1776 1N4745 1N1986 1N5240A
1N1515 1N4746 1N1776A 1N4745A 1N1987 1N5242A
1N1515A 1N4646A 1N1777 1N4746 1N1988 1N5245A
1N1516 1N4748 1N1777A 1N4746A 1N1989 1N5248A
1N1516A 1N4748A 1N1778 1N4747 1N1990 1N5251A

1N1517 1N4750 1N1778A 1N4747A 1N2032 1N4732
1N1517A 1N4750A 1N1779 1N4748 1N2033 1N4734
1N1518 1N4730 1N1779A 1N4748A 1N2034 1N4736
1N1518A 1N4730A 1N1780 1N4749 1N2035 1N4739
1N1519 1N4732 1N1780A 1N4749A 1N2036 1N4740
1N1519A 1N4732A 1N1781 1N4750 1N2037 1N4743
1N1520 1N4734 1N1781A 1N4750A 1N2038 1N4745
1N1520A 1N4734A 1N1782 1N4751 1N2039 1N4747
1N1521A 1N4736A 1N1782A 1N4751A 1N2040 1N4749
1N1522 1N4738 1N1783 1N4752 1N2146 FDH400
1N1522A 1N4738A 1N1783A 1N4752A 1N2629 1N4305
1N1523 1N4740 1N1839 2N2218 1N3016 1N4736
1N1523A 1N4740A 1N1875 1N4738 1N3016A 1N4736A
1N1524 1N4742 1N1876 1N4740 1N3016B 1N4736B
1N1524A 1N4742A 1N1877 1N4742 1N3017 1N4737
1N1525 1N4744 1N1878 1N4744 1N3017A 1N4737A
1N1525A 1N4744A 1N1879 1N4746 1N3017B 1N4737B
1N1526 1N4746 1N1880 1N4748 1N3018 1N4738
1N1526A 1N4746A 1N1881 1N4750 1N3018A 1N4738
1N1527A 1N4748A 1N1882 1N4752 1N3018B 1N4738A
1N1528 1N4750 1N1927 1N5228A 1N3019 1N4739
1N1528A 1N4750A 1N1928 1N5230A 1N3019A 1N4739
1N1561 1N4305 1N1929 1N5232A 1N3019B 1N4739A
1N1562 1N4305 1N1930 1N5235A 1N3020 1N4740
1N1744 1N4740 1N1931 1N5237A 1N3020A 1N4740
1N1744A 1N4743A 1N1932 1N5240A 1N3020B 1N4740A
1N1765A 1N4734A 1N1933 1N5242A 1N3021 1N4741
1N1766 1N4735 1N1934 1N5245A 1N3021A 1N4741
1N1766A 1N4735A 1N1935 1N5248A 1N3021B 1N4741A
1N1767 1N4736 1N1936 1N5251A 1N3022 1N4742
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Diode Device Cross Reference

Diode Device Cross Reference (continued)

Industry NS Industry NS Industry NS
Device Device Device Device Device Device
1N3022A 1N4742 1N3145 1N4305 1N3605 1N4152
1N3022B 1N4742A 1N3146 1N4154 1N3606 1N4153
1N3023 1N4743 1N3147 1N4448 1N3607 1N4151
1N3023A 1N4743 1N3160 1N4305 1N3608 1N4152
1N3023B 1N4743A 1N3179 1N3070 1N3609 1N4153
1N3024 1N4744 1N3180 1N3070 1N3625 1N3070
1N3024A 1N4744 1N3181 1N5237A 1N3638B 1N4744A
1N3024B 1N4744A 1N3197 1N4148 1N3653 FDH400
1N3025 1N4745 1N3203 1N4305 1N3654 1N4448
1N3025A 1N4745 1N3204 1N4305 1N3666 1N4305
1N3025B 1N4745A 1N3206 1N4148 1N3668 1N4305
1N3026 1N4746 1N3215 1N4152 1N3675 1N4736
1N3026A 1N4746 1N3223 1N3070 1N3675A 1N4736
1N3026B 1N4746A 1N3225 1N4148 1N3675B 1N4736A
1N3027 1N4747 1N3257 1N4449 1N3676 1N4737
1N3027A 1N4747 1N3258 1N4448 1N3676A 1N4737
1N3027B 1N4747A 1N3298 FDH400 1N3676B 1N4737A
1N3028 1N4748 1N3298A FDH400 1N3677 1N4738
1N3028A 1N4748 1N3465 FDH444 1N3677A 1N4738
1N3028B 1N4748A 1N3266 FDH444 1N3677B 1N4738A
1N3029 1N4749 1N3467 1N4446 1N3678 1N4739
1N3029A 1N4749 1N3468 1N4446 1N3678A 1N4739
1N3029B 1N4749A 1N3469 FDH400 1N3678B 1N4739A
1N3030 1N4750 1N3470 FDH400 1N3679 1N4740
1N3030A 1N4750 1N3471 1N4148 1N3679A 1N4740
1N3030B 1N4750A 1N3483 1N4305 1N3679B 1N4740A
1N3031 1N4751 1N3484 1N4305 1N3680 1N4741
1N3031A 1N4751 1N3485 1N3070 1N3680A 1N4741
1N3031B 1N4751A 1N3535 1N3070 1N3680B 1N4741A
1N3032 1N4752 1N3536 1N457 1N3681 1N4742
1N3032A 1N4752 1N3550 1N3070 1N3681A 1N4742
1N3032B 1N4752A 1N3559 FDH444 1N3681B 1N4742A
1N3062 1N4305 1N3564 1N4448 1N3682 1N4743
1N3063 1N4305 1N3567 1N4448 1N3682A 1N4743
1N3064 1N3064 1N3568 1N4449 1N3682B 1N4743A
1N3066 1N4305 1N3575 1N483B 1N3683 1N4744
1N3066 1N4305 1N3576 1N484B 1N3683A 1N4744
1N3067 1N4148 1N3592 1N4306 1N3684 1N4745
1N3068 1N4148 1N3593 1N4148 1N3684A 1N4745
1N3069 1N4148 1N3594 FDH800 1N3684B 1N4745A
1N3070 1N3070 1N3695 1N3595 1N3685 1N4746
1N3071 1N3070 1N3596 1N4449 1N3686A 1N4746
1N3087 1N4305 1N3697 1N3070 1N3685B 1N4746A
1N3110 1N4305 1N3598 1N4162 1N3686 1N4747
1N3121 1N4305 1N3599 1N4838 1N3686A 1N4747
1N3122 1N4305 1N3600 1N3600 1N3686B 1N4747A
1N3123 1N4305 1N3601 1N4149 1N3687 1N4748
1N3124 1N4151 1N3602 1N4151 1N3687A 1N4748
1N3125 1N4305 1N3603 1N4151 1N3687B 1N4748A
1N3144 1N4305 1N3604 1N4151 1N3688 1N4749




Diode Device Cross Reference (continued))

Industry NS Industry NS Industry NS
Device Device Device Device Device Device
1N3688A 1N4749 1N4088 1N4148 1N4172B 1N4750A

1N3689 1N4750 1N4147 1N914 1N4173 1N4751
1N3689A 1N4750 1N4147A 1N4752 1N4173A 1N4751
1N3689B 1N4750A 1N4147B 1N4752A 1N4173B 1N4751A
1N3690 1N4751 1N4148 1N4148 1N4242 FDHS00
1N3690A 1N4751 1N4149 1N4149 1N4243 FDH900
1N3690B 1N4751A 1N4150 1N4150 1N4244 1N4244
1N3691 1N4752 1N4151 1N4151 1N4254 1N4305
1N3691A 1N4752 1N4152 1N4152 1N4305 1N4305
1N3691B 1N4752A 1N4153 1N4153 1N4306 1N4306
1N3722 1N4148 1N4154 1N4154 1N4307 1N4307
1N3731 1N4153 1N4158 1N4736 1N4308 1N4150
1N3753 1N4148 1N4158A 1N4736 1N4309 FDH400
1N3769 1N4305 1N4158B 1N4736A 1N4310 FDH400
1N3773 1N4305 1N4159 1N4737 1N4312 FDH444
1N3821 1N4728 1N4161 1N4739 1N4313 1N4151
1N3821A 1N4728A 1N4161A 1N4739 1N4314 1N4150
1N3822 1N4729 1N4161B 1N4739A 1N4315 FDH400
1N3722A 1N4729A 1N4162 1N4740 1N4316 FDH400
1N3823 1N4730 1N4162A 1N4740 1N4318 FDH444
1N3823A 1N4730A 1N4162B 1N4740A 1N4319 1N4151
1N3824 1N4731 1N4163 1N4741 1N4322 1N4150
1N3824A 1N4731A 1N4163A 1N4741 1N4323 1N4736
1N3825 1N4732 1N4163B 1N4741A 1N4323B 1N4736A
1N3825A 1N4732A 1N4164 1N4742 1N4324 1N4737
1N3826 1N4733 1N4164A 1N4742 1N4324A 1N4737
1N3826A 1N4733A 1N4164B 1N4742A 1N4324B 1N4737A
1N3827 1N4734 1N4165 1N4743 1N4325 1N4738
1N3827A 1N4734A 1N4165A 1N4743 1N4325A 1N4738
1N3828 1N4735 1N4165B 1N4743A 1N4325B 1N4738A
1N3828A 1N4735A 1N4166 1N4744 1N4326 1N4739
1N3929 1N4736 1N4166A 1N4744 1N4326A 1N4739
1N3829A 1N4736A 1N4166B 1N4744A 1N4326B 1N4738A
1N3830 1N4737 1N4167 1N4745 1N4327 1N4740
1N3830A 1N4737A 1N4167A 1N4745 1N4327A 1N4740
1N3864 1N458 1N4167B 1N4745A 1N4327B 1N4740A
1N3865 1N4148 1N4168 1N4746 1N4328 1N4741
1N3872 FDH444 1N4168A 1N4748 1N4328A 1N4741
1N3873 FDH444 1N4166B 1N4746A 1N4328B 1N4741A
1N3844 1N4305 1N4168 1N4747 1N4329 1N4742
1N3852 1N3070 1N4169A 1N4747 1N4329A 1N4742
1N3853 1N4148 1N4169B 1N4747A 1N4329B 1N4742A
1N3854 1N4150 1N4170 1N4748 1N4330 1N4743
1N3856 1N4305 1N4170A 1N4748 1N4330A 1N4743
1N3991 1N4305 1N4170B 1N4748A 1N4330B 1N4743A
1N4008 1N4305 1N4171 1N4749 1N4331 1N4744
1N4009 1N4009 1N4171A 1N4749 1N4331A 1N4744
1N4043 1N4154 1N4171B 1N4748A 1N4331B 1N4744A
1N4086 FDH444 1N4172 1N4750 1N4332 1N4745
1N4087 FDH900 1N4172A 1N4750 1N4332A 1N4745

99UdJaJ9Y SS049 991A3(Q PO




Diode Device Cross Reference (continued))

‘Diode Device Cross Reference

Industry NS Industry NS Industry NS
Device Device Device Device Device Device
1N4332B 1N4745A 1N4443 1N4148 1N4658 1N4737A
1N4333 1N4746 1N4445 1N4151 1N4659 1N4738A
1N4333A 1N4746 1N4446 1N4446 1N4660 1N4739A
1N4333B 1N4746A 1N4447 1N4447 1N4661 1N4740A
1N4334 1N4747 1N4448 1N4448 1N4662 1N4741A
1N4334A 1N4747 1N4449 1N4449 1N4663 1N4742A
1N4334B 1N4747A 1N4450 1N4450 1N4664 1N4743A
1N4335 1N4748 1N4451 1N4151 1N4665 1N4744A
1N4335A 1N4748 1N4453 1N4448 1N4666 1N4745A
1N4335B 1N4748A 1N4454 1N4454 1N4667 1N4746A
1N4336 1N4749 1N4455 1N4305 1N4668 1N4747A
1N4336A 1N4749 1N4456 1N4150 1N4669 1N4748A
1N4336B 1N4749A 1N4457 1N4150 1N4670 1N4749A
1N4337 1N4750 1N4502 1N4305 1N4671 1N4750A
1N4337A 1N4750 1N4523 1N4305 1N4672 1N4751A
1N4337B 1N4750A 1N4531 1N4148 1N4673 1N4752A

1N4338 1N4751 1N4532 FDH800 1N4728 1N4728
1N4338A 1N4751 1N4533 1N4152 1N4728A 1N4728A
1N4338B 1N4751A 1N4534 1N4153 1N4729 1N4729
1N4339 1N4752 1N4536 1N41564 1N4729A 1N4729A
1N4339A 1N4752 1N4547 1N4151 1N4730 1N4730
1N4339B 1N4752A 1N4548 1N4154 1N4730A 1N4730A
1N4362 1N484B 1N4608 FDH400 1N4731 1N4731
1N4363 1N3070 1N4610 1N4150 1N4731A 1N4731A
1N4373 1N4148 1N4628 1N4736A 1N4732 1N4732
1N4375 1N4153 1N4629 1N4737A 1N4732A 1N4732A
1N4376 1N4376 1N4630 1N4738A 1N4733 1N4733
1N4389 1N4148 1N4631 1N4739A 1N4733A 1N4733A
1N4390 FD700 1N4632 1N4740A 1N4734 1N4734
1N4391 FD700 1N4633 1N4741A 1N4734A 1N4734A
1N4392 FD700 1N4634 1N4742A 1N4735 1N4735
1N4400 1N4736 1N4635 1N4743A 1N4735A 1N4735A
1N4401 1N4737 1N4636 1N4744A 1N4736 1N4736
1N4402 1N4738 1N4637 1N4745A 1N4736A 1N4736A
1N4403 1N4739 1N4638 1N4746A 1N4737 1N4737
1N4404 1N4740 1N4639 1N4747A 1N4737A 1N4737A
1N4405 1N4741 1N4640 1N4748A 1N4738 1N4738
1N4406 1N4742 1N4641 1N4749A 1N4738A 1N4738A
1N4407 1N4743 1N4642 1N4750A 1N4739 1N4739
1N4408 1N4744 1N4643 1N4751A 1N4739A 1N4739A
1N4409 1N4745 1N4644 1N4752A 1N4740 1N4740
1N4410 1N4746 1N4649 1N4728A 1N4740A 1N4740A
1N4411 1N4747 1N4650 1N4729A 1N4741 1N4741
1N4412 1N4748 1N4651 1N4730A 1N4741A 1N4741A
1N4413 1N4749 1N4652 1N4731A 1N4742 1N4742
1N4414 1N4750 1N4653 1N4732A 1N4742A 1N4742A
1N4415 1N4751 1N4654 1N4733A 1N4743 1N4743
1N4416 1N4752 1N4655 1N4734A 1N4743A 1N4743A
1N4424A 1N4736 1N4656 1N4735A 1N4744 1N4744
1N4442 FDH999 1N4657 1N4736A 1N4744A 1N4744A
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Diode Device Cross Reference (continued))

Industry NS Industry NS Industry NS
Device Device Device Device Device Device
1N4745 1N4745 1N5231B 1N5231B 1N5248B 1N5248B

1N4745A 1N4745A 1N5232 1N5232 1N5249 1N5249
1N4746 1N4746 1N5232A 1N5232A 1N5249A 1N5249A
1N4746A 1N4746A 1N5232B 1N5232B 1N5249B 1N5249B
1N4747 1N4747 1N5233 1N5233 1N5250 1N5250
1N4747A 1N4747A 1N5233B 1N5233B 1N5250A 1N5250A
1N4748 1N4748 1N5234 1N5234 1N5250B 1N5250B
1N4748A 1N4748A 1N5234A 1N5234A 1N5251 1N5251
1N4749 1N4749 1N5234B 1N5234B 1N5251A 1N5251A
1N4749A 1N4749A 1N5235 1N5235 1N5251B 1N5251B
1N4750 1N4750 1N5235A 1N5235A 1N5252 1N5252
1N4750A 1N4750A 1N5235B 1N5235B 1N5252A 1N5252A
1N4751 1N4751 1N5236 1N5236 1N5252B 1N5252B
1N4751A 1N4751A 1N5236A 1N5236A 1N5253 1N5253
1N4827 1N4448 1N5236B 1N5236B 1N5253A 1N5253A
1N4828 FDH444 1N5237 1N5237 1N5253B 1N5253B
1N4829 FDH444 1N5237A 1N5237A 1N5254 1N5254
1N4830 FDH444 1N5237B 1N5237B 1N5254A 1N5254A
1N4861 1N457 1N5238 1N5238 1N5254B 1N5254B
1N4862 1N457 1N5238A 1N5238A 1N5255 1N5255
1N4863 1N4148 1N5238B 1N5238B 1N5255A 1N5255A
1N4864 1N4151 1N5239 1N5239 1N5255B 1N5255B
1N4888 FD777 1N5239A 1N5239A 1N5256 1N5256
1N4938 1N3070 1N5239B 1N5239B 1N5256A 1N5256A
1N4949 FD777 1N5240 1N5240 1N52568B 1N5256B
1N4950 1N4150 1N5240A 1N5240A 1N5257 1N5257
1N4953 FD777 1N5240B 1N52408B 1N5257A 1N5257A
1N5194 1N483B 1N5241 1N5241 1N5257B 1N5257B
1N5195 1N485B 1N5241A 1N5241A 1N5282 1N5282
1N5209 1N458 1N5241B 1N5241B 1N5315 1N4153
1N5210 1N459 1N5242 1N5242 1N5316 1N4153
1N5219 FDH900 1N5242A 1N5242A 1N5317 1N4150
1N5220 FDH900 1N5242B 1N5242B 1N5318 1N4150
1N5226 1N5226 1N5243 1N5243 1N5319 1N4305
1N5226A 1N5226A 1N5243A 1N5243A 1N5412 1N4305
1N5226B 1N52268B 1N5243B 1N5243B 1N5413 1N4305
1N5227 1N5227 1N5244 1N5244 1N5414 1N4305
1N5227A 1N5227A 1N5244A 1N5244A 1N5427 1N4148
1N5227B 1N5227B 1N5244B 1N5244B 1N5428 1N3070
1N5228 1N5228 1N5245 1N5245 1N5249 1N485B
1N5228A 1N5228A 1N5245A 1N5245A 1N5430 FDH400
1N5228B 1N5228B 1N5245B 1N5245B 1N5431 FDH400
1N5229 1N5229 1N5246 1N5246 1N5432 FD777
1N5229A 1N5229A 1N5246A 1N5246A 1N5559 1N4736
1N5229B 1N52298 1N5246B 1N5246B 1N5559A 1N4736
1N5230 1N5230 1N5247 1N5247 1N5559B 1N4736A
1N5230A 1N5230A 1N5247A 1N5247A 1N5560 1N4737
1N5230B 1N5230B 1N5247B 1N5247B 1N5561 1N4738
1N5231 1N5231 1N5248 1N5248 1N5561A 1N4738
1N5231A 1N5231A 1N5248A 1N5248A 1N5561B 1N4738A
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Diode Device Cross Reference

Diode Device Cross Reference (continued))

Industry NS Industry NS Industry NS
Device Device Device Device Device Device
1N5562 1N4739 1N5712 1N4446 1N5925 1N4740
1N5562A 1N4739 1N5713 1N4446 1N5925A 1N4740
1N5562B 1N4739A 1N5719 1N484 1N5925B 1N4740A
1N5563 1N4740 1N5720 1N4448 1N5926 1N4741
1N5563A 1N4740 1N5721 1N4448 1N5926A 1N4741
1N5563B 1N4740A 1N5726 FDH400 1N5926B 1N4741A
1N5564 1N4741 1N5767 1N4448 1N5927 1N4742
1N5564A 1N4741 1N5768 1N5768 1N5927A 1N4742
1N5564B 1N4741A 1N5769 FSA2002M 1N5927B 1N4742A
1N5565 1N4742 1N5770 1N5770 1N5928 1N4743
1N5565A 1N4742 1N5771 FSA2003M 1N5928A 1N4743
1N5565B 1N4742A 1N5772 1N5772 1N5928B 1N4743A
1N5566 1N4743 1N5773 FSA2500M 1N5929 1N4744
1N5566A 1N4743 1N5774 1N5774 1N5929A 1N4744
1N5566B 1N4743A 1N5775 FSA2504M 1N5929B - 1N4744A
1N5567 1N4744 1N5913 1N4728 1N5930 1N4745
1N5567A 1N4744. 1N5913A 1N4728 1N5930A 1N4745
1N5567B 1N4744A 1N5914 1N4729 1N5930B 1N4745A
1N5568 1N4745 1N5914A 1N4729 1N5931 1N4746
"1N5568A 1N4745 1N5914B 1N4729A 1N5931A 1N4746
1N5568B 1N4745A 1N5915 1N4730 1N5931B 1N4728A
1N5569 1N4746 1N5915A 1N4730 1N5932 1N4747
1N5569A 1N4746 1N5915B 1N4730A 1N5932A 1N4747
1N5569B 1N4746A 1N5916 1N4731 1N5932B 1N4747A
1N5570 1N4747 1N5816A 1N4731 1N5933 1N4748
1N5570A 1N4747 1N5916B 1N4731A 1N5933A 1N4748
1N5570B 1N4747A 1N5917 1N4732 1N5933B 1N4748A
1N5571 1N4748 1N5917A 1N4732 1N5934 1N4749
1N5571A 1N4748 1N5917B 1N4732A 1N5934A 1N4749
1N5571B 1N4748A 1N5918 1N4733 1N5934B 1N4749A
1N5572 1N4749 1N5918A 1N4733 1N5935 1N4750
1N5572A 1N4749 1N5918B 1N4733A 1N5935A 1N4750
1N5572B 1N4749A 1N5919 1N4734 1N5935B 1N4750A
1N5573 1N4750 1N5919A 1N4734 1N5936 1N4751
1N5573A 1N4750 1N5919B 1N4734A 1N5936A 1N4751
1N5573B 1N4750A 1N5920 1N4735 1N5936B 1N4751A
1N5574 1N4751 1N5920A 1N4735 1N5937 1N4752
1N5574A 1N4751 1N5920B 1N4735A 1N5937A 1N4752
1N5574B 1N4751A 1N5921 1N4736 1N5937B 1N4752A
1N5575 1N4752 1N5921A 1N4736 1N5988 1N5226
1NB575A 1N4752 1N5921B 1N4736A 1N5988A 1N5226A
1N55758 1N4752A 1N5922 1N4737 1N5989 1N5227
1N5605 1N457 1N5922A 1N4737 1N5989A 1N5227A
1N5606 1N458 1N5922B 1N4737A 1N5989B 1N5227B
1N5607 1N3070 1N5923 1N4738 1N5990A 1N5228A
1N5608 1N3070 1N5923A 1N4738 1N5990B 1N5228B
1N5609 1N3070 1N5923B 1N4738A 1N5991 1N5229
1N5660A 1N4737 1N5924 1N4739 1N5991A 1N5229A
1N5660B 1N4737A 1N5924A 1N4739 1N5991B 1N5229B
1N5711 1N4446 1N5924B 1N4739A 1N5992 1N5230




Diode Device Cross Reference (continued)

Industry NS Industry NS Industry NS
Device Device Device Device Device Device
1N5992A 1N5230A 1N6008B 1N5251B BA217 BA217
1N5992B 1N5230B 1N6009 1N5252 BA218 BA218
1N5993 1N5231 1N6009A 1N5252A BA316 BA316
1N5993A 1N5231A 1N6009B 1N5252B BA317 BA317
1N5993B 1N5231B 1N6010 1N5254 BA318 BA318
1N5994 1N5232 1N6010A 1N5254A BAS13 FDH400
1N5994A 1N5232A 1N6010B 1N5254B BAS19 BAS19
1N5994B 1N5232B 1N6011 1N5256 BAS20 BAS20
1N5995 1N5234 1N6011A 1N5256A BAS21 BAS21
1N5995A 1N5234A 1N6011B 1N5256B BAS36 FA2320E
1N5995B 1N5234B 1N6012 1N5257 BAS45 BAS45
1N5996 1N5235 1N6012A 1N5257A BAV17 BAV17
1N5996A 1N5235A 1N6012B 1N5257B BAV18 BAV18
1N59968B 1N5235B 1N6099 1N6099 BAV19 BAV19
1N5997 1N5236 1N6100 1N6100 BAV20 BAV20
1N5997A 1N5236A 1N6101 1N6101 BAV21 BAV21
1N5997B 1N5236B 1N6496 1N6496 BAV24 BAY74
1N5998 1N5237 1544 1844 BAV50 FSA2510M
1N5998A 1N5237A 18920 18920 BAV68 BAY72
1N5998B 1N5226B 15921 18921 BAV69 FDH400
1N5998B 1N5237B 18922 18922 BAW10 BAY74
1N5999 1N5239 18923 18923 BAW11 BAY72
1N5999A 1N5239A AA112 FDH999 BAW12 FDH444
1N5999B 1N5239B AA113 BA128 BAW16 FDH300
1N6000 1N5240 AA114 BA130 BAW17 FDH300
1N6000A 1N5240A AA116 BA130 BAW18 FDH300
1N6000B 1N5240B AA129 BA130 BAW24 BAY74
1N6001 1N5241 AA131 FDH900 BAW25 FDH600
1N6001A 1N5241A AA137 BA130 BAW26 FDH600
1N6001B 1N5241B AA138 BA130 BAW33 BAY72
1N6002 1N5242 AA139 BA129 BAWA43 BAY73
1N6002A 1N5242A AAY10 BA130 BAWA45 BAY71
1N6002B 1N5242B AAY48 BA130 BAW46 BAY72
1N6003 1N5243 AAZ13 BA130 BAW47 BAY72
1N6003A 1N5243A AAZ18 BA130 BAW48 BAY71
1N6003B 1N5243B BA127 BA128 BAW49 BAY73
1N6004 1N5245 BA128 BA128 BAWS50 FDH400
1N6004A 1N5245A BA130 BA130 BAWS51 BAY72
1N6004B 1N5245B BA136 BA128 BAW52 FDH400
1N6005 1N5246 BA152 FDH900 BAWS53 BAY74
1N6005A 1N5246A BA154 FDH900 BAWS54 BAY74
1N60058B 1N5246B BA165 FDH900 BAWS55 BAY72
1N6006 1N5248 BA166 BA130 BAW62 BAW62
1N6006A 1N5248A BA167 BA130 BAW?75 BAW?75
1N6006B 1N5248B BA192 FDH400 BAW76 BAW76
1N6007 1N5250 BA193 FDH400 BAW77 BAY72
1N6007A 1N5250A BA194 FDH400 BAX12 BAY74
1N6007B 1N5250B BA197 FDH400 BAX13 BAX13
1N6008 1N5251 BA198 FDH400 BAX15 FDH400
1N6008A 1N5251A BA200 BA218 BAX16 BAX16
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Diode Device Cross Reference

Diode Device Cross Reference (continued))

Industry NS Industry NS Industry NS
Device Device Device Device Device Device
BAX17 BAX17 BAY94 BAY71 FA4324 FA4324
BAX20 FDH444 BAY95 BAY71 FA4325 FA4325
BAX21 FDH444 DA1701 1N4148 FA4330 FA4330
BAX33 FA2310E DA1702 1N4148 FA4331 FA4331
BAX34 FA2310E DA1703 1N4148 FA4332 FA4332
BAX35 FA2310E DA1704 1N4148 FA4333 FA4333
BAX37 FA2320E FA2310 FA2310 FA4334 FA4334
BAX38 FA2320E FA2311 FA2311 FA4335 FA4335
BAX39 FA4310E FA2312 FA2312 FA4360 FA4360
BAX40 FA4310E FA2313 FA2313 FA4361 FA4361
BAX41 FA4310E FA2320 FA2320 FD300 FDH300
BAX42 FA4320E FA2321 FA2321 FD333 FDH333
BAX43 FA4320E FA2322 FA2322 FD400 FDH400
BAX44 FA4320E FA2323 FA2323 FD444 FDH444
BAX83 BAY72 FA2324 FA2324 FD600 FDH600
BAX84 BAY71 FA2325 FA2325 FD666 FDH666
BAX85 BAY71 FA2330 FA2330 FD700 FD700
BAX86A BAY71 FA2331 FA2331 FD777 FD777
BAX86B BAY71 FA2332 FA2332 FD1389 FD1389
BAX87 BAY71 FA2333 FA2333 FD2389 FD2389
BAX89B BAY71 FA2334 FA2334 FD3389 FD3389
BAX89H BAY71 FA2335 FA2335 FD6389 FD6389
BAX90A BAY71 FA2360 FA2360 FDH300 FDH300
BAX90B BAY71 FA2361 FA2361 FDH333 FDH333
BAX91A BAY71 FA3310 FA3310 FDH400 FDH400
BAX91B BAY71 FA3311 FA3311 FDH444 FDH444
BAX91C BAY71 FA3312 FA3312 FDH600 FDH600
BAX92 BAY71 FA3313 FA3313 FDH666 FDH666
BAX93 BAY71 FA3320 FA3320 FDH900 FDH900
BAX94 BAY71 FA3321 FA3321 FDH999 FDH999
BAY17 BAY72 FA3322 FA3322 FDH1000 FDH1000
BAY18 BAY72 FA3323 FA3323 FDN400 FDH400
BAY19 BAY72 FA3324 FA3324 FDN444 FDH444
BAY20 FDH400 FA3325 FA3325 FDN600 FDH600
BAY38 BAY71 FA3330 FA3330 FDN666 FDH666
BAY41 BAY71 FA3331 FA3331 FDN700 FD700
BAY42 BAY71 FA3332 FA3332 FDN777 FD777
BAY43 1N4148 . FA3333 FA3333 FJT1100 FJT1100
BAY60 BAY74 FA3334 FA3334 FJT1101 FJT1101
BAY61 BAY74 FA3335 FA3335 FSA2002M FSA2002M
BAY63 BAY74 FA3360 FA3360 FSA2003M FSA2003M
BAY68 BAY74 FA3361 FA3361 FSA2500M FSA2500M
BAY69 BAY74 FA4310 FA4310 FSA2501M FSA2501M
BAY71 BAY71 FA4311 FA4311 FSA2501P FSA2501P
BAY72 BAY72 FA4312 FA4312 FSA2502M FSA2502M
BAY73 BAY73 FA4313 FA4313 FSA2503M FSA2503M
BAY74 BAY74 FA4320 FA4320 FSA2503P FSA2503P
BAY80 BAY80 FA4321 FA4321 FSA2504M FSA2504M
BAY82 BAY82 FA4322 FA4322 FSA2509M FSA2509M
BAY93 BAY71 FA4323 FA4323 FSA2509P FSA2509P




Diode Device Cross Reference (continued))

Industry NS Industry NS

Device Device Device Device
FSA2510M FSA2510M MC1106P FSA2564
FSA2510P FSA2510P MC1107F FSA2504M
FSA2563M FSA2563M MC1107L FSA2503M
FSA2563P FSA2563P MC1107P FSA2503
FSA2564M FSA2564M MC1103F FSA2500M
FSA2564P FSA2564P TID21A FSA2002M
FSA2565M FSA2565M TID22A FSA2002M
FSA2565P FSA2565P TID23A FSA2003M
FSA2566M FSA2566M TID24A FSA2003M
FSA2566P FSA2566P TID25A FSA2500M
FSA2619M FSA2619M TID26A FSA2500M
FSA2619P FSA2619P TID121 FSA2563M
FSA2620M FSA2620M TID122 FSA2563M
FSA2620P FSA2620P TID123 FSA2564M
FSA2621M FSA2621M TID124 FSA2564M
FSA2719M FSA2719M TID125 FSA2510M
FSA2719P FSA2719P TID126 FSA2510M
FSA2720M FSA2720M TID131 FSA2504M
FSA2720P FSA2720P TID132 FSA2504M
FSA2721M FSA2721M TID133 FSA2509M
FSA2721P FSA2721P TID134 FSA2509M
MC1103L FSA2501M TID135N FSA2510M
MC1103P FSA2501 TID136N FSA2510M
MC1105F FSA2502M TID139F FSA2721M
MC1105L FSA2563M TID139N FSA2720M
MC1105P FSA2563 TID140F FSA2721M
MC1106F FSA2003M TID140N FSA2720M
MC1106L FSA2564M
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Diode Device Cross Reference

Diode Device Cross Reference

THRUHOLE — SURFACE MOUNT

Industry NS NS Industry NS NS
Device LL-34 SO Outline Device LL-34 SO Outline
1N456 FDLL456 1N4450 FDLL4450

1N456A FDLL456A 1N4454 FDLL4454

1N457 FDLL457 1N4938 FDLL4938

1N457A FDLL457A 1N5768 FASO5768
1N458 FDLL458 1N5770 FASO5770
1N458A FDLL458A 1N5772 FASO5772
1N459 FDLL459 1N5774 FASO5774
1N459A FDLL459A 1N6099 FDLL6099

1N461A FDLL461A 1N6101 FAS06101

1N462A FDLL462A BAS16 BAS16
1N463A FDLL463A BAV70 BAV70
1N482B FDLL482B BAV74 BAV74
1N483B FDLL483B BAV99 BAV99
1N484B FDLL484B BAW56 BAWS56
1N485B FDLL485B FASO2501 FASO2501
1N625 FDLL625 FAS02503 FAS02503
1N626 FDLL626 FAS02509 FAS02509
1N627 FDLL627 FAS02510 FAS02510
1N628 FDLL628 FAS02563 FASO2563
1N629 FDLL629 FASO2564 FASO2564
1N658 FDLL658 FAS02565 FAS02565
1N659 FDLL659 FASO2566 FASO2566
1N660 FDLL660 FASO2618 FASO2618
1N661 FDLL661 FASO2619 FASO2619
1N914A FDLL914A FDSO914 FAS02620 FAS02620
1N914B FDLL914B FASO2718 FASO2718
1N916A FDLL916A FASO2719 FASO2719
1N916B FDLL916B FAS02720 FAS02720
1N920 FDLL920 FASO5768 FASO5768
1N921 FDLL921 FASO5770 FASO5770
1N922 FDLL922 FASO5772 FASO5772
1N923 FDLL923 FASO5774 FASO5774
1N3064 FDLL3064 FAS06101 FASO6101
1N3070 FDLL3070 FDS03070 FDH300 FDLL300

1N3595 FDLL3595 FDS03595 FDH333 FDLL333

1N3600 FDLL3600 FDH400 FDLL400

1N4009 FDLL4009 FDH444 FDLL444
1N4148 FDLL4148 FDS0O4148 FDH600 FDLL600
1N4149 FDLL4149 FDH666 FDLL666
1N4150 FDLL4150 FDH700 FDLL700
1N4151 FDLL4151 FDH777 FDLL777
1N4152 FDLL4152 FDH900 FDLL900

1N4153 FDLL4153 FDH999 FDLL999
1N4154 FDLL4154 FDH1000 FDLL1000
1N4305 FDLL4305 FDLL300 FDLL300
1N4446 FDLL4446 FDLL333 FDLL333

1N4447 FDLL4447 FDLL400 FDLL400
1N4448 FDLL4448 FDS04448 FDLL444 FDLL444

1N4449 FDLL4449 FDLL456 FDLL456

FDLL456A FDLL456A
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Diode Device Cross Reference (Continued) g
THRUHOLE — SURFACE MOUNT S

industry NS NS Industry NS NS S

Device LL-34 SO Outline Device LL-34 SO Outline 8

FDLL457 FDLL457 FDLL3595 FDLL3595 9

FDLL457A FDLL457A FDLL3600 FDLL3600 g

FDLL458 FDLL458 FDLL4009 FDLL4009 a

FDLL458A FDLL458A FDLL4148 FDLL4148 g

FDLL459 FDLL459 FDLL4149 FDLL4149 a‘

FDLL459A FDLL459A FDLL4150 FDLL4150 :

FDLL461A FDLL461A FDLL4151 FDLL4151 3

FDLL462A FDLL462A FDLL4152 FDLL4152 (]

FDLL463A FDLL463A FDLL4153 FDLL4153

FDLL482B FDLL482B FDLL4154 FDLL4154

FDLL4838B FDLL483B FDLL4305 FDLL4305

FDLL4848 FDLL484B FDLL4446 FDLL4446

FDLL4858 FDLL4858 FDLL4447 FDLL4447

FDLL600 FDLL600 FDLL4448 FDLL4448

FDLL625 FDLL625 FDLL4449 FDLL4449

FDLL626 FDLL626 FDLL4450 FDLL4450

FDLL627 FDLL627 FDLL4454 FDLL4454

FDLL628 FDLL628 FDLL4938 FDLL4938

FDLL629 FDLL629 FDLL6099 FDLL6099

FDLL658 FDLL658 FDSO1201 FDS0O1201

FDLL659 FDLL659 FDSO1202 FDSO1202

FDLL660 FDLL660 FDSO1203 FDSO1203

FDLL661 FDLL661 FDSO1204 FDSO1204

FDLL666 FDLL666 FDSO1205 FDSO1205

FDLL700 FDLL700 FDSO1401 FDSO1401

FDLL777 FDLL777 FDSO1402 FDSO1402

FDLL900 FDLL900 FDSO1403 FDSO1403

FDLLO14A FDLLO14A FDSO1404 FDSO1404

FDLL9148 FDLL914B FDSO1405 FDSO1405

FDLL916A FDLLO16A FDSO1501 FDSO1501

FDLL916B FDLLO16B FDSO1502 FDSO1502

FDLL920 FDLL920 FDSO1503 FDSO1503

FDLL921 FDLL921 FDSO1504 FDSO1504

FDLL922 FDLL922 FDSO1505 FDSO1505

FDLL923 FDLL923 FDSO1701 FDSO1701

FDLL999 FDLL999 FDSO1702 FDSO1702

FDLL1000 FDLL1000 FDSO1703 FDSO1703

FDLL3064 FDLL3064 FDSO1704 FDSO1704

FDLL3070 FDLL3070 FDSO1705 FDSO1705




SOT-23 General Purpose and Specialty Diodes

If you need the electrical characteristics for any of the listed industry standards, they are available and guaranteed by four
device families. Each of these families are available in five configurations including: single, series, common cathode and

common anode. Please see the appropriate data sheet for details.

"o

FDS01200 Family

FDS01500 Family

FDS01500 Family

FDSO1700 Family

Diode Device Cross Reference

1N659
1N916
1N916A
1N916B
1N3064
1N3600
1N4009
1N4149
1N4150
1N4151
1N4154
1N4305
1N4446
1N4449
1N4450
1N4455
FDH600
FDH666
MMBD2835
MMBD2836
MMBD2837
MMBD2838
MMBD6050

MMBD6100

1N625
1N626
1N627
1N628
1N629
1N658
1N660
15920
18921 -
18922
18923
FDH400
FDH444

1N456
1N456A
1N457
1N457A
1N458
1N458A
1N459
1N459A
1N461A
1N462A
1N463A
1N482B
1N483B
1N484B
1N485B
166099
FDH300
FDH333

1N4244
1N4376
FDH700
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Semiconductor &
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Diode Selection Guide o
=
o
o
Computer Diodes (By Increasing t,)
Glass Package
ter VRRM Ir VE c
D;‘g"e ns v | na e ‘(," vV e ""FA oF P’;'fge
) Max Min Max Max Max )
FD700 0.70 30 50 20 1.1 50 1.0 DO-7
1N4376 0.75 20 100 10 11 50 1.0 DO-7
1N4244 0.75 20 100 10 1.0 20 0.8 DO-7
BAY82 0.75 15 100 12 1.0 20 1.3 DO-7
FD777 0.75 15 100 8.0 1.0 20 1.3 DO-7
1N5282 2.0 80 100 55 1.3 500 25 DO-35
1N4153 2.0 75 50 50 0.88 20 4.0 DO-35
1N4151 2.0 75 50 50 1.0 50 4.0 DO-35
1N4305 2.0 75 100 50 0.85 10 2.0 DO-35
BAY71 2.0 50 100 35 1.0 20 2.0 DO-35
1N4152 2.0 40 50 30 0.88 20 4.0 DO-35
1N4154 2.0 35 100 25 1.0 30 4,0 DO-35
1N914 4.0 100 25 20 1.0 10 4.0 DO-35
1N914A 4.0 100 25 20 1.0 20 4.0 DO-35
1N914B 4.0 100 25 20 1.0 100 4.0 DO-35
1N916 4.0 100 25 20 1.0 10 2.0 DO-35
1N916A 4.0 100 25 20 1.0 20 2.0 DO-35
1N916B 4.0 100 25 20 1.0 30 2.0 DO-35
1N4148 4.0 100 25 20 1.0 10 4.0 DO-35
1N4149 4.0 100 25 20 1.0 10 2.0 DO-35
1N4446 4.0 100 25 20 1.0 20 4.0 DO-35
1N4447 4.0 100 25 20 1.0 20 4.0 DO-35
1N4448 4.0 100 25 20 1.0 100 2.0 DO-35
1N4449 4.0 100 25 20 1.0 30 2.0 DO-35
1N3600 4.0 75 100 50 1.0 200 25 DO-35
FDH600 4.0 75 100 50 1.0 200 25 DO-35
1N3064 4.0 75 100 50 1.0 10 2.0 DO-35
1N4150 4.0 75 100 50 1.0 200 2.5 DO-35
1N4454 4.0 75 100 50 1.0 10 2.0 DO-35
BAX13 4.0 50 200 50 1.0 20 - 3.0 DO-35




Diode Selection Guide

Computer Diodes (By Increasing tyy) (Continued)

Glass Package

ol I A B S AT A I Bl
Max Min Max Max Max
BAY74 4.0 50 100 35 1.1 ‘ 300 3.0 DO-35
FDH900 4.0 45 500 40 1.1 100 3.0 DO-35
FDH666 4.0 40 100 25 1.0 100 3.5 DO-35
1N4450 4.0 40 50 30 1.0 200 4.0 DO-35
1N4009 4.0 35 100 25 1.0 30 4.0 DO-35
1N625 4.0 30 1000 20 15 4.0 DO-35
FDH999 50 35 1000 25 1.0 10 5.0 DO-35
FDH1000 100 75 50 20 1.0 500 5.0 DO-35
Leadless Glass Package
ool S A I ST B AT A N e
Max Min Max Max Max
FDLL4153 2.0 75 50 50 0.88 20 4.0 LL-34
FDLL4151 2.0 75 50 50 1.0 50 4.0 LL-34
FDLL4305 2.0 75 100 50 0.85 10 2.0 LL-34
FDLL4152 20 40 50 30 0.88 20 4.0 LL-34
FDLL4154 20 35 100 25 1.0 30 4.0 LL-34
FDLL91 4 4.0 100 25 20 1.0 10 4.0 LL-34
FDLL914A 4.0 100 25 20 1.0 20 4.0 LL-34
FDLL914B 4.0 100 25 20 1.0 100 4.0 LL-34
FDLL916 4.0 100 25 20 1.0 .10 2.0 LL-34
FDLL916A 4.0 100 25 20 1.0 20 2.0 LL-34
FDLL916B 4.0 100 25 20 1.0 30 2.0 LL-34
FDLL4148 4.0 100 25 20 1.0 10 4.0 LL-34
FDLL4149 4.0 100 25 20 1.0 10 2.0 LL-34
FDLL4446 4.0 100 25 20 1.0 20 4.0 LL-34
FDLL4447 4.0 100 25 20 1.0 20 4.0 LL-34
FDLL4448 4.0 100 25 20 1.0 100 2.0 LL-34
FDLL4449 4.0 100 25 20 1.0 30 2.0 LL-34
FDLL3600 4.0 75 100 50 1.0 200 2.5 LL-34
FDLL600 4.0 75 100 50 1.0° 200 25 LL-34
FDLL3064 40 75 100 50 1.0 10 2.0 LL-34
FDLL4150 4.0 75 100 50 1.0 200 2.5 LL-34
FDLL4454 4.0 75 100 50 1.0 10 2.0 LL-34
FDLL666 4.0 40 100 25 1.0 100 35 LL-34
FDLL4450 4.0 40 50 30 1.0 200 4.0 LL-34
FDLL4009 4.0 35 100 25 1.0 30 4.0 LL-34
FDLL625 50 30 1000 20 15 4.0 LL-34
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Low Leakage Diodes (By Decreasing VRrm)

Glass Package

VRRM

VF

ol B ST I A (T Bl
Min Max Max Max
1N485B 200 25 180 1.0 100 DO-35
1N459 200 25 175 1.0 3.0 DO-35
1N459A 200 25 175 1.0 100 DO-35
FDH300 150 1.0 125 1.0 200 6.0 DO-35
1N3595 150 1.0 125 1.0 200 8.0 DO-35
1N6099 150 1.0 125 1.0 200 8.0 DO-35
FDH333 150 3.0 125 1.05 200 6.0 DO-35
1N458A 150 5.0 125 1.0 100 DO-35
1N484B 150 25 130 1.0 100 DO-35
1N458 150 25 125 1.0 7.0 6.0 . DO-35
BAY73 125 5.0 100 1.0 200 8.0 DO-35
1N483B 80 25 70 1.0 100 DO-35
1N457 70 25 60 1.0 20 8.0 DO-35
1N457A 70 25 60 1.0 100 DO-35
1N482B 40 25 36 1.0 100 DO-35°
FJT1100 30 0.001 5.0 1.05 10 1.5 DO-7
1N456A 30 25 25 1.0 100 DO-35
1N456 30 25 25 1.0 40 10 DO-35
Leadless Glass Package
il A T ST I A I
Min Max Max Max )

FDLL459 200 25 175 1.0 3.0 LL-34
FDLL459A 200 25 175 1.0 100 LL-34
FDLL485B 200 25 180 1.0 100 LL-34
FDLL300 150 1.0 125 1.0 200 6.0 LL-34
FDLL3595 150 1.0 125 1.0 200 8.0 LL-34
FDLL6099 150 1.0 125 1.0 200 8.0 LL-34
FDLL333 150 3.0 125 1.05 200 - 6.0 LL-34
FDLL458A 150 5.0 125 1.0° 100 ‘LL-34
FDLL484B 150 25 130 1.0 100 LL-34
FDLL458 150 25 125 1.0 7.0 6.0 LL-34
FDLL483B 80 25 70 1.0 100 LL-34
FDLL457 70 25 60 1.0 20 8.0 LL-34
FDLL457A 70 25 60 1.0 100 LL-34
FDLL482B 40 25 36 1.0 100 LL-34
FDLL456A 30 25 25 1.0 100 LL-34
FDLL456 30 25 25 1.0 40 10 LL-34
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Diode Selection Guide

High Voltage Diodes (By Decreasing VRrm)

Glass Package

e WL ke Y| Ve | | m | e
Min Max Max Max Max :
1N486B 250 50 225 1.0 100 DO-35
BAV21 250 100 200 1.0 100 50 DO-35
1N661 240 10000 200 1.0 6.0 300 DO-35
FDH400 200 100 150 1.0 200 2.0 50 DO-35
1N3070 200 100 175 1.0 100 5.0 50 DO-35
1N4938 200 100 175 1.0 100 5.0 50 DO-35
BAV20 200 100 150 1.0 100 50 DO-35
1N629 200 1000 175 15 4.0 1000 DO-35
FDH444 150 50 100 1.1 200 2.5 60 DO-35
1N628 150 1000 125 1.5 4.0 1000 DO-35
BAY72 125 100 100 1.0 100 5.0 50 DO-35
BAY80: 120 100 120 1.0 150 6.0 DO-35
BAV19 120 100 100 1.0 100 50 DO-35
1N658 120 50 50 1.0 100 300 DO-35
1N660 120 5000 100 1.0 6.0 300 DO-35
1N627 100 1000 75 1.5 4.0 1000 DO-35
1N626 50 1000 35 1.5 4.0 1000 DO-35
Leadless Glass Package
beves | M) R e Ve |V e | e | o | Packee
Min Max Max Max Max
FDLL486B 250 50 225 1.0 100 LL-34
FDLL400 200 100 150 1.0 200 2.0 50 LL-34
FDLL3070 200 100 175 1.0 100 5.0 50 LL-34
FDLL629 200 1000 175 1.5 4.0 1000 LL-34
FDLL444 150 50 100 1.1 200 25 60 LL-34
FDLL628 150 1000 125 1.5 4.0 1000 LL-34
FDLL658 120 50 50 1.0 100 300 LL-34
FDLL660 120 5000 100 1.0 6.0 300 LL-34
' FDLL627 100 1000 75 1.5 4.0 1000 LL-34
FDLL626 50 1000 35 1.5 4.0 1000 LL-34
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o
General Purpose Diodes (By Decreasing VRrm) 2
Glass Package [
g
owee [ Ve [ [ e [ o [ [ e (8
: Min Max Max Max Max : g
1N661 240 10000 200 1.0 6.0 300 DO-35 o
18923 200 100 200 1.2 200 DO-35 g_
1N463A 200 500 175 1.0 100 DO-35 ®
18922 150 100 150 1.2 200 . DO-35
BAX16 150 100 150 1.0 1.0 10 120 DO-35
1N660 120 5000 100 1.0 6.0 DO-35
15921 100 100 100 1.2 200 DO-35
BA128 75 100 50 1.0 50 5.0 DO-35
1N462A 70 500 60 1.0 100 DO-35
BAV18 60 100 50 1.0 100 50 DO-35
1N659 60 5000 50 1.0 6.0 DO-35
18920 50 100 50 1.2 200 DO-35
BA218 50 50 25 1.0 10 5.0 DO-35
1844 50 50 10 1.0 10 4.0 8 DO-35
FDH900 45 500 40 1.0 100 3.0 4.0 DO-35
FDH999 35 1000 25 1.0 10 5.0 5.0 DO-35
1N461A 30 500 25 1.0 100 10 DO-35
BA217 30 50 10 1.0 10 5.0 DO-35
BA130 30 100 25 1.0 10 2.0 DO-35
BAV17 25 100 20 1.0 100 50 DO-35
Leadless Glass Package
ool A T AT O B A B S e
Min Max Max Max
FDLL661 240 10000 200 1.0 6.0 LL-34
FDLL923 200 100 200 1.2 200 LL-34
FDLL463A 200 500 175 1.0 100 LL-34
FDLL922 150 100 150 1.2 200 LL-34
FDLL921 100 100 100 1.2 200 LL-34
FDLL462A 70 500 60 1.0 100 LL-34
FDLL659 60 5000 50 1.0 6.0 LL-34
FDLL920 50 100 50 1.2 200 LL-34
FDLL461A 30 500 25 1.0 100 10 LL-34
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Diode Selection Guide

Surface Mount Diodes
Plastic Package

D:\:I::e Description ::; VR\?M I’II: @ ‘(IR ‘(IF () "I.:; ;: Configuration Pé;k:ge
Max Min Max Max Max )

FDSO 1200 FAMILY
FDSO1201 Single 4.0 75 100 50 11 200 2.0 1 TO-236
FDSO1202 Single 4.0 75 100 50 1.1 200 2.0 2 TO-236
FDS0O1203 Series 4.0 75 100 50 1.1 200 2.0 3 TO-236
FDSO1204 Common Cathode 4.0 75 100 - 50 1.1 200 2.0 4 TO-236
FDSO1205 Common Anode 4.0 75 100 50 1.1 200 2.0 5 TO-236
FDSO 1400 FAMILY '
FDSO1401 Single 50 200 100 175 1.0 100 2.0 1 TO-236
FDSO1402 Single 50 200 100 175 1.0 100 2.0 2 TO-236
FDSO1403 Series 50 200 100 175 1.0 100 2.0 3 TO-236
FDSO1404 Common Cathode 50 200 100 175 1.0 100 2.0 4 TO-236
FDSO1405 | Common Anode 50 200 100 175 1.0 100 2.0 5 TO-236
FDSO 1500 FAMILY ‘ ’
FDSO1501 Single 150 1.0 125 1.0 200 4.0 1 TO-236
FDSO1502 | Single 150 1.0 125 1.0 200 4.0 2 TO-236
FDSO1503 | Series 150 1.0 125 1.0 200 4.0 3 TO-236
FDSO1504 Common Cathode 150 1.0 125 1.0 200 4.0 4 TO-236
FDSO1505 | Common Anode 150 1.0 125 1.0 200 4.0 5 TO-236
FSDO 1700 FAMILY
FDS0914 Single 4.0 100 25 20 1.0 10 4.0 1 TO-236
FDSO1701 Single 0.7 30 50 20 1.1 50 1.0 1 TO-236
FDSO1702 Single 0.7 30 50 20 1.1 50 1.0 2 TO-236
FDSO1703 Series 0.7 30 50 20 1.1 50 1.0 3 TO-236
FDSO1704 | Common Cathode 0.7 30 50 20 1.1 50 1.0 4 TO-236
FDSO1705 Common Anode 0.7 30 50 20 1.1 50 1.0 5 TO-236
FDS03070 Single 50 200 100 175 1.0 100 5.0 1 TO-236
FDS03595 Single 150 1.0 125 1.0 200 8.0 1 TO-236
FDS0O4148 Single 4.0 100 25 20 1.0 10 4.0 1 TO-236
FDSO4448 | Single 4.0 100 25 20 1.0 100 2.0 1 TO-236
BAS16 Single 6.0 75 1000 75 1.1 50 2.0 1 TO-236
BAS19 Single 50 100 100 100 1.0 100 5.0 1 TO-236
BAS20 Single 50 150 100 150. 1.0 100 5.0 1 TO-236
BAS21 Single 50 200 100 200 1.0 100 5.0 1 TO-236
BAS29 Single 50 90 0.84 50 1 TO-236
BAS31 Series 50 90 0.84 50 3 TO-236
BAS35 Common Anode 50 90 0.84 50 5 TO-236
BAV70 Common Cathode 6.0 70 5000 70 11 50 1.5 4 TO-236
BAV74 Common Cathode 4.0 50 100 50 0.84 50 2.0 4 TO-236
BAV99 Series 6.0 70 2500 70 1.1 50 1.5 3 TO-236
BAW56 Common Anode 6.0 70 2500 70 1.1 50 25 5 TO-236
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Surface Mount Diode Configurations

=)

o

Q.

5]

g

Configuration 1 2 3 4 5 e

Pl

Pi =

n Out Diagram 3 3 i 3 g

3 l (7]

€

TOP VIEW %

1 2 1 2 1 2 1 2
‘Tr ‘%’ 2N/C IN/C TL/G/10012-9 TL/G/10012-10 TL/G/10012-11

TL/G/10012-6 TL/G/10012-7 TL/G/10012-8

Diode Arrays by Vgpm and t,,

D:‘\:::e v?‘f)“ ‘:\FI')‘ e (""';) t"’"‘(:; ) Configuration Pa;:‘l;a.ge
FSA2002M 60 1.0 100 10 CCs8 TO-85
FSA2003M 60 1.0 100 10 CA8 TO-85
FSA2500M 60 1.0 100 10 M16 TO-85
FSA2501M 60 1.0 100 10 M16S TO-116-2
FSA2501P 60 1.0 100 10 M16S TO-116
FSA2502M 60 1.0 100 10 M16M TO-96
FSA2503M 60 1.0 100 10 2M8 TO-116-2
FSA2503P 60 1.0 100 10 2M8 TO-116
FSA2504M 60 1.0 100 10 2M8 TO-86
FSA2508P 60 13 500 10 2M8 oB
FSA2509M 60 1.3 500 10 2M8 TO-116-2
FSA2509P 60 1.3 500 10 2M8 TO-116
FSA2510M 60 1.3 500 10 M16S TO-116-2
FSA2510P 60 1.3 500 10 M16S TO-116
FSA2563M 60 1.3 500 10 ccss TO-116-2
FSA2563P 60 1.3 500 10 CC8s TO-116
FSA2564M 60 1.3 500 10 CA8S TO-116-2
FSA2564P 60 1.3 500 10 CA8S TO-116
FSA2565M 60 1.3 500 10 CcC13 TO-116-2
FSA2565P 60 1.3 500 10 CcC13 TO-116
FSA2566M 60 1.3 500 10 CA13 TO-116-2
FSA2566P 60 13 500 10 CA13 TO-116
1N6496 60 1.5 500 10 2M16 20 Lead Cerpak
1N5768JAN 60 1.0 100 20 CcCs8 TO-85
1N5768JANTX 60 1.0 100 20 CC8 TO-85
1N5768JANTXV 60 1.0 100 20 CC8 TO-85
1N5770JAN 60 1.0 100 20 CA8 TO-85
1N5770JANTX 60 1.0 100 20 CA8 TO-85
1N5770JANTXV 60 1.0 100 20 CA8 TO-85
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Diode Arrays by VRrm and t;; (Continued)

Diode Selection Guide

PNo o A I Configuration i
1N5772JAN . 60 1.0 100 20 M16N TO-85
1N5772JANTX 60 1.0 100 20 M16N TO-85
1N5772JANTXV 60 1.0 100 20 M16N TO-85
1N5774JAN 60 1.0 100 20 2M8 TO-86
1N5774JANTX 60 1.0 * 100 20 2M8 TO-86
1N5774JANTXV 60 1.0 100 20 2M8 TO-86
1N6100 75 1.0 100 5.0 s7 TO-86
1N6100JAN 75 1.0 100 5.0 s7 TO-86
1NB100JANTX 75 1.0 100 5.0 87 TO-86
1N6100JANTXV 75 1.0 100 50 ‘ s7 TO-86
1N6101 75 1.0 100 5.0 S8 6B
1N6101JAN 75 10 100 5.0 s8 6B
1N6101JANTX 75 1.0 100 i 5.0 S8 6B
1N6101JANTXV 75 1.0 ' 100 5.0 S8 6B
FSA271OM | 75 1.0 10 6.0 s8 6B
FSA2719P 75 1.0 10 6.0 S8 9B
FSA2720M 75 1.0 10 6.0 - s7 TO-116-2
FSA2720P 75 - 1.0 10 6.0 87 TO-116 -
FSA2721M 75 1.0 10 6.0 s7 - TO-86
FSA2619M » 100 1.0 10 50 S8 6B
FSA2619P - 100 1.0 10 5.0 S8 9B
FSA2620M , 100 1.0 10 5.0 ‘ s7 TO-116-2
FSA2620P 100 1.0 10 5.0 s7 TO-116
FSA2621M 100 1.0 10 5.0 s7 TO-86
FSA2621P 100 1.0 10 5.0 ' s7 TO-116

Diode Array Configurations
CA8 CA8S ccs
CHE O [IHIHH
10 2 3 4 5 6 7 8 9 . 102 3 4 5 6 7 8 9

TL/G/10012-1 - . TL/G/10012-2

9 10 11 12 14
TL/G/10012-12

TL/G/10012-4 TL/G/10012-13

9 10 11 12 14
TL/G/10012-14
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Diode Array Configurations (continued)

M16

TL/G/10012-3

8 9 10 11 12 13 14
TL/G/10012-5

CC13

TL/G/10012-17

TL/G/10012-18

14 15 16
TL/G/10012-16

8 9 10 11 12 13 14

TL/G/10012-19

O
10 15 1
TL/G/10012-20
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Diode Selection Guide

Military Diode Products in Numerical Order by Part Number

Device VRRM IrRRM VEm @ Ig trr (NS) Package

No. ) (nA) ) (mA) . Max No.
1N3064JAN 75 100 1.0 10 4.0 DO-7
1N3064JANTX 75 100 1.0 10 4.0 DO-7
1N3070JAN o 200 100 1.0 100 50 DO-35
1N3070JANTX 200 100 1.0 100 50 DO-35
1N3595JAN 150 1.0 1.0 200 3000 DO-7
1N3595JANTX 150 1.0 1.0 200 3000 DO-7
1N3595JANTXV 150 1.0 1.0 200 3000 DO-7
1N3600JAN 75 100 1.0 200 4.0 DO-7
1N3600JANTX 75 100 1.0 200 4.0 DO-7
1N3600JANTXV 75 100 1.0 200 4.0 DO-7
1N4148-1JAN 100 25 1.0 10 4.0 DO-35
1N4148-1JANTX 100 25 1.0 10 2.0 DO-35
1N4148-1JANTXV 100 25 1.0 10 4.0 DO-35
1N4150-1JAN 75 100 1.0 200 4.0 DO-35
1N4150-1JANTX 75 100 1.0 200 4.0 DO-35
1N4150-1JANTXV 75 100 1.0 200 4.0 DO-35
1N4306JAN 75 50 1.0 50 4.0 DO-7
1N4306JANTX 75 50 1.0 50 4.0 DO-7
1N4306JANTXV 75 50 1.0 50 4.0 DO-7
1N4307JAN 75 50 1.0 50 4.0 DO-7
1N4307JANTX 75 50 1.0 50 4.0 DO-7
1N4307JANTXV 75 50 1.0 50 4.0 DO-7
1N4376JAN 20 100 1.1 50 0.75 DO-7
1N4376JANTX 20 100 1.1 50 0.756 DO-7
1N4454-1JAN 75 100 1.0 10 4.0 DO-35
1N4454-1JANTX 75 100 1.0 10 4.0 DO-35
1N4454-1JANTXV 75 100 1.0 10 4.0 DO-35
1N4938-1JAN 200 100 1.0 100 50 DO-35
1N4938-1JANTX 200 100 1.0 100 50 DO-35
1N457JAN 70 25 1.0 100 DO-35
1N458JAN 150 25 1.0 7.0 DO-35
1N459JAN 200 25 1.0 3.0 DO-35
1N483BJAN 80 25 1.0 100 DO-35
1N483BJANTX 80 25 1.0 100 DO-35
1N485BJAN 200 25 1.0 100 DO-35
1N485BJANTX 200 25 1.0 100 DO-35
1N486BJAN 250 25 1.0 100 DO-35
1N486BJANTX 250 25 1.0 100 DO-35
1N914JAN 100 25 1.0 10 4.0 DO-35
1N914JANTX 100 25 1.0 10 4.0 DO-35
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Surface Mount Monolithic Diode Arrays %

Plastic Packages g,

D:\::::e V“\IIm ‘(IF @ “'5\ ?n‘c: :Ir; Configuration Pa;l::ge §.:

Min Max Max Max g

FASO2501 60 1.0 100 15 10 M16S 14-SOIC Q

FAS0O2503 60 1.0 100 15 10 2M8 14-SOIC %
FAS02509 60 13 500 15 10 2M8 14-SOIC
FASO2510 60 1.3 500 15 10 M16S 14-SOIC
FAS02563 60 1.3 500 15 10 CCc8s 14-SOIC
FASO2564 60 1.3 500 15 10 CA8S 14-SOIC
FASO2619 100 1.0 10 15 5.0 S8 16-SOIC
FAS02620 100 1.0 10 15 5.0 S7 14-SOIC
FASO2719 75 1.0 10 15 6.0 S8 16-SOIC
FASO2720 75 1.0 10 15 6.0 S7 14-SOIC
FASO5774 60 1.0 100 20 2M8 14-SOIC
FASO6101 75 1.0 100 5.0 S7 14-SOIC

Surface Mount Monolithic Diode Array Configurations

CA8S Cccss
6 5 4 3 6 5 4 3

9 10 11 12 14

TL/G/10012-22

TL/G/10012-23 TL/G/10012-24

s7
%%%%%%% 9
8 9 10 11 12 13 14
TL/G/10012-25 9 10 11 12 13 14 15 18

TL/G/10012-26
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Diode Selection Guide

Zener Diodes (By Increasing V,)

Glass Package

*
bevee | N | S e | uhe VA | wre | mw | Peckese
Nom % Max Max Typ (Max) Ta = 25°C
1N746A 3.3 5.0 28 20 10 1.0 —0.070 500 DO-35
1N5226B 3.3 5.0 28 20 25 1.0 (—0.070) 500 DO-35
1N4728A 3.3 5.0 10 76 100 1.0 1000 DO-41
1N747A 3.6 5.0 24 20 10 1.0 —0.65 500 DO-35
1N5227B 3.6 5.0 24 20 15 1.0 (—0.065) 500 DO-35
1N4729A 3.6 5.0 10 69 100 1.0 1000 DO-41
1N748A 3.9 5.0 23 20 10 1.0 —0.60 500 DO-35
1N5228B 3.9 5.0 23 20 10 1.0 (—0.60) 500 DO-35
1N4730A 3.9 5.0 9.0 64 50 1.0 1000 DO-41
1N749A 4.3 5.0 22 20 2.0 1.0 (+0.055) 500 DO-35
1N5229B 4.3 5.0 22 20 5.0 1.0 (£0.055) 500 DO-35
1N4731A 4.3 5.0 9.0 58 10 1.0 1000 DO-41
1N750A 4.7 5.0 19 20 2.0 1.0 +0.043 500 DO-35
1N5230B 4.7 5.0 19 20 5.0 2.0 (£0.030) 500 DO-35
1N4732A 4.7 5.0 8.0 53 10 1.0 1000 DO-41
1N751A 5.1 5.0 17 20 1.0 1.0 +0.030 500 DO-35
1N5231B 5.1 5.0 17 20 5.0 2.0 (+£0.030 500 DO-35
1N4733A 5.1 5.0 7.0 49 10 1.0 1000 DO-41
1N752A 5.6 5.0 1 20 1.0 1.0 +0.028 500 DO-35
1N5232B 5.6 5.0 1 20 5.0 3.0 (£0.038) 500 DO-35
1N4734A 5.6 5.0 5.0 45 10 2.0 1000 DO-41
1N5233B 6.0 5.0 7.0 20 5.0 3.5 (£0.038) 500 DO-35
1N753A 6.2 5.0 7.0 20 0.1 1.0 +0.045 500 DO-35
1N5234B 6.2 5.0 7.0 20 5.0 4.0 (+0.045) 500 DO-35
1N4735A 6.2 5.0 2.0 41 10 3.0 1000 DO-41
1N754A 6.8 5.0 5.0 20 0.1 1.0 +0.050 500 DO-35
1N957B 6.8 5.0 4.5 18.5 150 5.2 +0.050 500 DO-35
1N5235B 6.8 5.0 5.0 20 3.0 5.0 (+0.050) 500 DO-35
1N4736A 6.8 5.0 3.5 37 10 4.0 1000 DO-41
1N755A 7.5 5.0 6.0 20 0.1 1.0 +0.058 500 DO-35'
1N958B 7.5 5.0 55 16.5 75 5.7 +0.058 500 DO-35
1N5236B 7.5 5.0 6.0 20 3.0 6.0 (+0.058) 500 DO-35
1N4737A 7.5 5.0 4.0 34 10 5.0 1000 DO-41
1N756A 8.2 5.0 8.0 20 0.1 1.0 +0.062 500 DO-35
1N959B 8.2 5.0 6.5 15 50 6.2 +0.062 500 DO-35
1N5237B 8.2 5.0 8.0 20 3.0 6.5 (+0.062) 500 DO-35
1N4738A 8.2 5.0 4.5 34 10 6.0 1000 DO-41

*Tolerance: All zener diodes are also available in £1%, +2%, +10% and +20% tolerances.
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Zener Diodes (By Increasing V)

Glass Package (Continued)

.
oee | V)W | e | e V| wee | mw | Peckase
Nom % Max Max Typ (Max) Ta = 25°C )
1N5238B 8.7 5.0 8.0 20 3.0 6.5 (+0.065) 500 DO-35
1N757A 9.1 5.0 10 20 0.1 1.0 +0.068 500 DO-35
1N960B 9.1 5.0 75 14 25 6.9 +0.068 500 DO-35
1N5239B 9.1 5.0 10 20 3.0 7.0 (+0.068) 500 DO-35
1N4739A 9.1 5.0 5.0 8 10 7.0 1000 DO-41
1N758A 10 5.0 17 20 0.1 1.0 +0.075 500 DO-35
1N961B 10 5.0 8.5 12,5 10 7.6 +0.072 500 DO-35
1N5240B 10 5.0 17 20 3.0 8.0 (+0.075) 500 DO-35
1N4740A 10 5.0 7.0 25 10 7.6 1000 DO-41
1N962B 11 5.0 9.5 11.5 5.0 8.4 +0.073 5§00 DO-35
1N5241B 11 5.0 22 20 2.0 8.4 (+0.076) 500 DO-35
1N4741A 11 5.0 8.0 23 5.0 8.4 1000 DO-41
1N759A 12 5.0 30 20 0.1 1.0 +0.077 500 DO-35
1N963B 12 5.0 11.5 10.5 5.0 9.1 +0.076 500 DO-35
1N5242B 12 5.0 30 20 1.0 9.1 (+0.077) 500 DO-35
1N4742A 12 5.0 9.0 21 5.0 9.1 1000 DO-41
1N964B 13 5.0 13 9.5 5.0 9.9 +0.079 500 DO-35
1N5243B 13 5.0 13 9.5 0.5 9.9 (+0.079) 500 DO-35
1N4743A 13 5.0 10 19 5.0 9.9 1000 DO-41
1N5244B 14 5.0 15 9.0 0.1 10 (+0.082) 500 DO-35
1N965B 15 5.0 16 8.5 5.0 114 +0.082 500 DO-35
1N5245B 15 5.0 16 8.5 0.1 11 (+0.082) 500 DO-35
1N4744A 15 5.0 14 17 5.0 11.4 1000 DO-41
1N966B 16 5.0 17 7.8 5.0 12.2 +0.083 500 DO-35
1N5246B 16 5.0 17 7.8 0.1 12 +(0.083) 500 DO-35
1N4745A 16 5.0 16 156.5 5.0 12.2 1000 DO-41
1N5247B 17 5.0 19 7.4 0.1 13 (+0.084) 500 DO-35
1N967B 18 5.0 21 7.0 5.0 13.7 +0.085 500 DO-35
1N5248B 18 5.0 21 7.0 0.1 14 (+0.085) 500 DO-35
IN4746A 18 5.0 20 14 5.0 13.7 1000 DO-41
1N5249B 19 5.0 23 6.6 0.1 14 (+0.086) 500 DO-35
1N968B 20 5.0 25 6.2 5.0 15.2 +0.086 500 DO-35
1N5250B 20 5.0 25 6.2 0.1 15 (+0.086) 500 DO-35
1N4747A 20 5.0 22 125 5.0 15.2 1000 DO-41
1N969B 22 5.0 29 5.6 5.0 16.7 +0.087 500 DO-35
1N5251B 22 5.0 29 5.6 0.1 17 (+0.087) 500 DO-35
1N4748A 22 5.0 23 11.5 5.0 16.7 1000 DO-41

*Tolerance: All zener diodes are also available in £1%, £2%, +10% and +20% tolerances.
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Diode Selection Guide

Zener Diodes (By Increasing V)

Glass Package (Continued)

Vz

Tol.*

Zz

T.C.

Pp

D':"::“ v +Vg 0 e n'fA pA @ ‘e‘ %/°C mw Pa;?g"
: Nom % Max Max Typ (Max) Ta = 25°C :
1N970B 24 5.0 33 5.2 5.0 18.2 +0.088 500 DO-35
1N5252B 24 5.0 33 5.2 0.1 18 (+0.088) 500 DO-35
1N4749A 24 5.0 25 10.5 5.0 18.2 1000 DO-41
1N5253B 25 5.0 5 5.0 0.1 19 (+0.089) 500 DO-35
1N971B 27 5.0 41 4.6 5.0 20.6 +0.090 500 DO-35
1N5254B 27 5.0 41 4.6 0.1 21 (+0.090) 500 DO-35
1N4750A 27 5.0 35 9.5 5.0 20.6 1000 DO-41
1N5255B 28 5.0 44 4.5 0.1 21 (+0.091) 500 DO-35
1N972B 30 5.0 49 4.2 5.0 22.8 +0.091 500 DO-35
1N5256B 30 5.0 49 4.2 0.1 23 (+0.091) 500 DO-35
1N4751B 30 5.0 40 8.5 5.0 22.8 1000 DO-41
1N973B 33 5.0 58 38 5.0 25.1 +0.092 500 DO-35
1N5257B 33 5.0 58 38 0.1 25 (+0.092) 500 DO-35
1N4752A 33 5.0 45 7.5 5.0 25.1 ‘ 1000 DO-41

*Tolerance: All zener diodes are also available in +1%, +2%, £10% and +20% tolerances.
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National
Semiconductor

Military Qualified Discrete Selection Guide

National Semiconductors’ Discrete Product Group offers a
complete line of Hi-Reliability devices produced in modern
production facilities in Santa Clara, California, South Port-
land, Maine and Cebu, the Philippines. Although emphasis
is placed on designing and built-in quality and reliability, a
complete reliability screening program has been estab-
lished. Many products offered in this data book are available
in all of the following Hi-Rel configurations.

® Hi-Rel Wafers and Die

* Military Qualified Diodes & Transistors
® Source Controlled Devices (SCD)

® Custom ‘“Level S” Processing

Hi-Rel Wafers and Die

Refer to the DICE section of this databook for information
on WAFER and DIE available in four standard configura-
tions.

Military Qualified Diodes and Transistors

National Semiconductor maintains qualified status for all the
devices listed in Table I. Most devices are available in three
standard quality levels, JAN, JANTX, and JAN TXV, as de-
fined by MIL-STD-19500.

Custom “Level S” Processing

Top of the line custom built and processed devices, requir-
ing baseline documentation, wafer lot acceptance and
traceability, clean room assembly and Level S process con-
trols and screening are available. Consult the factory for
details.

TABLE I. Military Qualified Transistors and Diodes

Qualified Products List Qualified Products List

Device No. JAN TX TXV Device No. JAN TX TXV
2N718A X X X 1N458 X

2N930 X X 1N459 X

2N1613 X X X 1N483B X X X
2N2218A X X X 1N485B X X X
2N2219A X X X 1N486B X X X
2N2221A X X X 1N914 X X

2N2060 X X 1N3064 X X

2N2222A X X X 1N3070 X X

2N2369A X X X 1N3585 X X X
2N2484 X X X 1N3600 X X X
2N2904A X X X 1N4148-1 X X X
2N2905A X X X 1N4150-1 X X X
2N2906A X X X 1N4306 X X X
2N2907A X X X 1N4307 X X X
2N2020 X X X 1N4376 X X

2N3019S X X X 1N4454-1 X X X
2N3700 X X X 1N4938-1 X X

2N6756 X X X 1N5768 X X X
2N6758 X X X 1N5770 X X X
2N6760 X X X 1N5772 X X X
2N6762 X X X 1N5774 X X X
2N6768 X X 1N6100 X X X
2N6770 X X 1N6101 X X X
1N457 X
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Transistor Processes for High Speed Switching

1500 mA

1000 mA

MAXIMUM  750mA
COLLECTOR
CURRENT

SATURATED 500 mA
MODE

300 mA

200mA
150 mA

Transistor Processes for High Speed Switching

P70 HSS P25 HSS

40V PNP 40V NPN
P67 GPA/SW
PNP 60V
P12 GPA/SW
NPN 80V
P13 GPA/SW
NPN 35V
P22 HSS P19 GPA/SW
15V NPN NPN 40V
P63 GPA/SW
PNP 40V
P21 HSS
15V NPN
P65 HSS P66 GPA/SW P23 GPA/SW
12V PNP PNP 40V NPN 40V
20ns 25ns 30ns 40ns 60ns 200ns 300ns 500ns
MAXIMUM Torp -

SEE DATA BOOK FOR CIRCUIT CONDITIONS

TL/G/10013-1
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Transistor Processes for Radio Frequency

15 mA
P43 RF-AMP/0SC P23 RF=GPA
900 MHz 400 MHz
12mA P40 RF=AMP/0SC
1300 MHz
P49 RF=VHF
CONTINUOUS
OPERATION °™A S00NHz
TYPICAL P47 RF=IF
COLLECTOR 900 MHz
CURRENT g a P42 RF=VHF /UHF
1000 MHz
3mA
10V 15v 20V 25V 30V 35V

COLLECTOR BREAKDOWN VOLTAGE

BVeeo

TL/G/10013-2
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RF Selection Guide

RF Selection Guide

Bipolars

JFETs

40

42

43

44

47

49

75

50

90

92

PREAMPLIFIERS

> 500 MHz

200 MHz-500 MHz

200 MHz-500 MHz with AGC
50 MHz—250 MHz )
50 MHz-250 MHz with AGC
20 MHz-120 MHz

MIXERS

Input > 500 MHz

Input 200 MHz-500 MHz
Input 50 MHz-250 MHz
Input 20 MHz-120 MHz

LOC OSC

> 500 MHz Mech. Tuned

> 500 MHz Varactor

200 MHz-500 MHz Mech. Tuned
200 MHz-500 MHz Varactor

50 MHz-250 MHz

20 MHz-120 MHz

IF AMPS

< 75 MHz

< 15MHz

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

SPECIAL USES

200 MHz-500 MHz < 1.0 mA Bias
50 MHz-250 MHz < 1.0 mA Bias

200 MHz-500 MHz, 5 mA-15 mA Linear IF
50 MHz-250 MHz, 5 mA-15 mA Linear IF

< 120 MHz/15 mA Wideband RF
VHF Freq. Generator and/or
Multiplier to 75 mW Levels
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" CONTINUOUS

OPERATION
TYPICAL
COLLECTOR
CURRENT

200 mA

100mA

S50 mA

30mA

20mA

10mA

8mA

SmA

2mA

NPN GPA Transistor Processes

P37 GPA
DRIVER
P38 GPA
DRIVER
P36 HIGH
P13 GPA/SW Py rh VOLTAGE
P12 GPA
P19 GPA/SW
P10 GPA P11 GPA
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Choose the Proper FET 3
National Semiconductor utilizes 17 different FET geome- To further simplify the selection procedure, the FET Family g
tries to cover, without compromise, the full spectrum of ap- Tree is included for quick identification. After narrowing ~
plications. Detailed data on each process, along with a list down the process types, it is suggested that the process g
of all part numbers manufactured from each process, is to sheets and specific part number characteristics be consult- o
be found in Section 9. ed. o
o
14
FET FAMILY TREE -n
m
N-CHANNEL SINGLES P-CHANNEL SINGLES N-CHANNEL DUALS —
] ! ]
GENERAL PURPOSE AMP
P50 — g 3-7 mmhos GENERAL PURPOSE AMP GENERAL PURPOSE
lpss 1-20 mA P88 - gy 4-17 mmhos P83 -Ig3pA@20V
P52 - g; 0.5-3 mmhos Ipss 5~90 mA 0r, 0.85 mmho @ 0.2 mA
lpgs 0.1-10mA P89 — gy 1-4 mmhos P84 — Ig1pA @35V
PS5 — gy, 0.8-5 mmhos Ipss 0.3-20 mA CMRR 125 dB
lpgs 0.5~17 mA
RF/VHF/UHF
P50 — G, 128 @ 400 MHz SWITCH/CHOPPER ULTRA-LOW INPUT CUR
95 5.5 mmhos P88 - rpg 60-200 ahms P - 1pA@25V
P90 — G, 11dB @450 MHz Ioiorr) 60 pA 9t 175 umho
G+ 8 mmhos PBY — rps 460 ohms
PO2 — Gy, 12 4B @ 450 MHz Ipiore) 20 pA
Bt 19 mmhos
ULTRA-LOW LEAKAGE AMP WIDE BAND-LOW NOISE
PE0 — lgss 5 pA @20V P83 — g 6 mmhos @ 5 mA
86 3~7 mmhos Cyd.2pF
P63 — lggs 0.3 pA @ 20V P86 — gy 8 mmhos@ 2 mA
5 0.08-0.3 mmhos Cy 10 pF
LOW FREQ-LOW NOISE AMP LOW FREQ-LOW NOISE
P50 — e, BnVA/AZ@ 10 Hz PO5 — 8, 8aV//Az @10 Hz
Ca3pF grs 1-4 mmhos
P51 - e, 6nV/\/HZ@ 10 Hz P36 - e, 7nVA/AZ@10Hz
95 20 mmhos 955 10-22 mmhos
SWITCH/CHOPPER
P50 - r1pg 100-600 ohms
loiorr) 6 pA
P61 ~ rog 20~100 ohms
Ioiore) 16 pA
P58 ~ rog 3-20 ohms
Ipiorr) 50 pA
P68 — rpg 2-10 ohms
Tniors) 100 pA
TL/G/10013-6
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JFET Process Comparison Curves

JFET Process Comparison Curves
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JFET Cross Reference Guide

Closest Closest

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

P/N Polarity | Package Replacement RE:::::::::H Package Type P/N Polarity | Package Replacement RE:::Z:::::“ Package Type
2N2386-5 P TO-5 2N5462-5 8991 TO-92 2N3365 N TO-18 2N4340 5202 TO-18
2N2386A P TO-5 2N5462-5 8991 TO-92 2N3368 N TO-18 2N3368 5202 TO-18
2N2497 P TO-5 2N3329-5 8923 TO-72 2N3369 N TO-18 2N3369 5202 TO-18
2N2498 P TO-5 2N3330-5 8923 TO-72 2N3370 N TO-18 2N3370 5202 TO-18
2N2499 P TO-5 2N3331-5 8923 TO-72 2N3376 P TO-72 2N3329 8923 TO-72
2N2500 P TO-5 2N3332-5 8923 TO-72 2N3378 P TO-72 2N3330 8923 TO-72
2N2606 P TO-18 2N5020 8911 TO-18 2N3380 P TO-72 2N3331 8923 TO-72
2N2607 P TO-18 2N5020 8911 TO-18 2N3382 P TO-72 2N5116 8811 TO-72
2N2608 P TO-18 2N2608 8911 TO-18 2N3384 P TO-72 2N5115 8811 TO-72
2N2609 P TO-18 2N2609 8911 TO-18 2N3386 P TO-72 2N5114 8811 TO-72
2N2843 P TO-18 2N5020 8911 TO-18 2N3436 N TO-18 2N4222 5525 TO-72
2N2844 P TO-18 2N5020 8911 TO-18 2N3437 N TO-18 2N3968 5525 TO-72
2N3066 N TO-18 2N4340 5202 TO-18 2N3438 N TO-18 2N5358 5525 TO-72
2N3067 N TO-18 2N4338 5202 TO-18 2N3453 N TO-72 2N4119 5325 TO-72
2N3068 N TO-18 2N4338 5202 TO-18 2N3454 N TO-72 2N4117 5325 TO-72
2N3069 N TO-18 2N3069 5202 TO-18 2N3457 N TO-72 2N4117 5325 TO-72
2N3070 N TO-18 2N3071 5202 TO-18 2N3458 N TO-18 2N3458 5202 TO-18
2N3071 N TO-18 2N3071 5202 TO-18 2N3459 N TO-18 2N3459 5202 TO-18
2N3084 N TO-5 2N4340-5 5202 TO-18 2N3460 N TO-18 2N3460 5202 TO-18
2N3085 N TO-18 2N4340 5202 TO-18 2N3578 P TO-18 2N2608 8911 TO-18
2N3086 N TO-5 2N4340 5202 TO-18 2N3684 N TO-72 2N3684 5225 TO-72
2N3087 N TO-18 2N4340 5202 TO-18 2N3684A N TO-72 2N3684 5225 TO-72
2N3088 N TO-5 2N4339-5 5202 TO-18 2N3685 N TO-72 2N3685 5225 TO-72
2N3088A N TO-5 2N4339-5 5202 TO-18 2N3685A N TO-72 2N3685 5225 TO-72
2N3089 N TO-18 2N4339 5202 TO-18 2N3686 N TO-72 2N3686 5225 TO-72
2N3089A N TO-18 2N4339 5202 TO-18 2N3686A N TO-72 2N3686A 5225 TO-72
2N3329 P TO-72 2N3329 8923 TO-72 2N3687 N TO-72 2N3687 5225 TO-72
2N3330 P TO-72 2N3330 8923 TO-72 2N3687A N TO-72 2N3687 5225 TO-72
2N3331 P TO-72 2N3331 8923 TO-72 2N3819 N TO-92 2N3819 5094 TO-92
2N3332 P TO-72 2N3332 8923 TO-72 2N3820 P TO-92 2N3820 8994 TO-92

.
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JFET Cross Reference Guide

JFET Cross Reference Guide (continued)

Closest " Closest
Incl!;;:‘try Polarity | Package Rep?;:?nent Equivalent :;:::;: P?r‘;k::e ln:t;ztry Polarity | Package Rep?a“;:::lenl Equivalent :;z:::: P:_‘;'::e
Replacement Replacement
2N3821 N TO-72 2N3821 5525 TO-72 2N4118 N TO-72 2N4118 5352 TO-72
2N3822 N TO-72 2N3822 5525 TO-72 2N4118A N TO-72 2N4118A 5325 TO-72
2N3823 N TO-72 2N3823 5505 TO-72 2N4119 N TO-72 2N4119 5325 TO-72
2N3824 N TO-72 2N3824 5525 TO-72 2N4119A N TO-72 2N4119A 5325 TO-72
2N3909 P TO-72 2N3820 8994 TO-92 2N4139 N TO-18 2N5363 5525 TO-72
2N3909A P TO-72 2N5462 8991 TO-92 2N4220 N TO-72 2N4220 5525 TO-72
2N3921 N TO-71 2N3921 8312 TO-71 2N4220A N TO-72 2N4220A 5525 TO-72
2N3922 N TO-71 2N3922 8312 TO-71 2N4221 N TO-72 2N4221 5525 TO-72
2N3954 N TO-71 2N3954 8312 TO-71 2N4221A N TO-72 2N4221A 5525 TO-72
2N3955 N TO-71 2N3955 8312 TO-71 2N4222 N TO-72 2N4222 5225 TO-72
2N3955A N TO-71 2N3955A 8312 TO-71 2N4222A N TO-72 2N4222A 5225 TO-72
2N3956 N TO-71 2N3956 8312 TO-71 2N4223 N TO-72 2N4223 5025 TO-72
2N3957 N TO-71 2N3957 8312 TO-71 2N4224 N TO-72 2N4224 5025 TO-72
2N3958 N TO-71 2N3958 8312 TO-71 2N4302 N TO-106 | PN4302-18 5292 TO-92
2N3966 N TO-72 2N3966 5029 TO-72 2N4303 N TO-106 | PN4303-18 5292 TO-92
2N3967 N TO-72 2N3967 5225 TO-72 2N4304 N TO-106 | PN4304-18 5292 TO-92
2N3967A N TO-72 2N3967A 5525 TO-72 2N4338 N TO-18 2N4338 5202 TO-18
2N3968 N TO-72 2N3968 5525 TO-72 2N4339 N TO-18 2N4339 5202 TO-18
2N3968A N TO-72 2N3968A 5525 TO-72 2N4340 N TO-18 2N4340 5202 TO-18
2N3969 N TO-72 2N3969 5525 TO-72 2N4341 N TO-18 2N4341 5202 TO-18
2N3969A N TO-72 2N3969A 5525 TO-72 2N4342 P TO-106 | PN4342-18 8991 TO-92
2N3970 N TO-18 2N3970 5102 TO-18 2N4360 P TO-106 | PN4360-18 8991 TO-92
2N3971 N TO-18 2N3971 5102 TO-18 2N4381 P TO-18 2N4318 8991 TO-92
2N3972 N TO-18 2N3972 5102 TO-18 2N4382 P TO-18 2N5115 8811 TO-18
2N3993 P TO-72 2N5116 8811 TO-72 2N4391 N TO-18 2N4391 5102 TO-18
2N3993A P TO-72 2N5116 8811 TO-72 2N4392 N TO-18 2N4392 5102 TO-18
2N3994 P TO-72 2N5116 8811 TO-72 2N4393 N TO-18 2N4393 5102 TO-18
2N3994A P TO-72 2N5116 8811 TO-72 2N4416 N TO-72 2N4416 5025 TO-72
2N4084 N TO-71 2N4084 8312 TO-71 2N4416A N TO-72 2N4416A 5025 TO-72
2N4085 N TO-71 2N4085 8312 TO-71 2N4445 N TO-18 2N5432 5807 TO-52
2N4091 N TO-18 2N4091 5102 TO-18 2N4446 N TO-18 2N5433 5807 TO-52
2N4092 N TO-18 2N4092 5102 TO-18 2N4447 N TO-18 2N5432 5807 TO-52
2N4093 N TO-18 2N4093 5102 TO-18 2N4448 N TO-18 2N5433 5807 TO-52
2N4117 N TO-72 2N4117 5325 TO-72 2N4856 N TO-18 2N4856 5102 TO-18
2N4117A N TO-72 2N4117A 5325 TO-72 2N4856A N TO-18 2N4856A 5102 TO-18
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JFET Cross Reference Guide (Continued)

Closest Closest
Industry Direct Process | Package | Industry . Direct . Process | Package
P/N Polarity | Package Replacement Equivalent Package Type P/N Polarity | Package Replacement Equivalent Package Type
Replacement Replacement
2N4857 N TO-18 2N4857 5102 TO-18 2N5197 N TO-71 2N5197 8312 TO-18
2N4857A N TO-18 2N4857A 5102 TO-18 2N5198 N TO-71 2N5198 8312 TO-18
2N4858 N TO-18 2N4858 5102 TO-18 2N5199 N TO-71 2N5199 8312 TO-18
2N4858A N TO-18 2N4858A 5102 TO-18 2N5245 N TO-106 | 2N5245-18 9097 TO-92
2N4859 N TO-18 2N4859 5102 TO-18 2N5246 N TO-106 | 2N5246-18 9097 TO-92
2N4859A N TO-18 2N4859A 5102 TO-18 2N5247 N TO-106 | 2N5247-18 9097 TO-92
2N4860 N TO-18 2N4860 5102 TO-18 2N5248 N TO-92 2N5248 5094 TO-92
2N4860A N TO-18 2N4860A 5102 TO-18 2N5358 N TO-72 2N5358 5525 TO-72
2N4861 N TO-18 2N4861 5102 TO-18 2N5359 N TO-72 2N5359 5525 TO-72
2N4861A N TO-18 2N4861A 5102 TO-18 2N5360 N TO-72 2N5360 5525 TO-72
2N4867 N TO-72 2N4339 5202 TO-18 2N5361 N TO-72 2N5361 5525 TO-72
2N4868 N TO-72 2N3459 5202 TO-18 2N5362 N TO-72 2N5362 5525 TO-72
2N4869 N TO-72 2N4341 5702 TO-18 2N5363 N TO-72 2N5363 5525 TO-72
2N4977 N TO-18 2N5432 5807 TO-52 2N5364 N TO-72 2N5364 5525 TO-72
2N4978 N TO-18 2N5433 5807 TO-52 2N5397 N TO-72 2N5397 9025 TO-72
2N4979 N TO-18 2N5434 5807 TO-52 2N5398 N TO-72 2N5398 9025 TO-72
2N5018 P TO-18 2N5018 8811 TO-18 2N5432 N TO-18 2N5432 5807 TO-72
2N5019 P TO-18 2N5019 8811 TO-18 2N5433 N TO-18 2N5433 5807 TO-72
2N5020 P TO-18 2N5020 8811 TO-18 2N5434 N TO-18 2N5434 5807 TO-72
2N5021 P TO-18 2N5021 8991 TO-92 2N5452 N TO-71 2N5452 8312 TO-71
2N5033 P TO-106 | PN5033-18 8991 TO-92 2N5453 N TO-71 2N5453 8312 TO-71
2N5045 N TO-71 2N5045 8312 TO-71 2N5454 N TO-71 2N5454 8312 TO-71
2N5046 N TO-71 2N5046 8312 TO-71 2N5457 N TO-92 2N5457 5592 TO-92
2N5047 N TO-71 2N5047 8312 TO-71 2N5458 N TO-92 2N5458 5592 TO-92
2N5078 N TO-72 2N5078 5025 TO-72 2N5459 N TO-92 2N5459 5592 TO-92
2N5103 N TO-72 2N5103 5025 TO-72 2N5460 P TO-92 2N5460 8991 TO-92
2N5104 N TO-72 2N5104 5025 TO-72 2N5461 P TO-92 2N5461 8991 TO-92
2N5105 N TO-72 2N5105 5025 TO-72 2N5462 P TO-92 2N5462 8991 TO-92
2N5114 P TO-18 2N5114 8811 TO-18 2N5471 P TO-72 2N5020 8911 TO-18
2N5115 P TO-18 2N5115 8811 TO-18 2N5472 P TO-72 2N5020 8911 TO-18
2N5116 P TO-18 2N5116 8811 TO-18 2N5473 P TO-72 2N5020 8911 TO-18
2N5158 N TO-18 2N5433 8807 TO-52 2N5474 P TO-72 2N5020 8911 TO-18
2N5159 N TO-18 2N5432 5807 TO-52 2N5475 P TO-72 2N5020 8911 TO-18
2N5163 N TO-106 | PN5163-18 5072 TO-18 2N5476 P TO-72 2N5020 8911 TO-18
2N5196 N TO-71 2N5196 8312 TO-18 2N5484 N TO-92 2N5484 5092 TO-92
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JFET Cross Reference Guide

JFET Cross Reference Guide (continued)

Closest

Closest

Industry . Direct Process | Package [ Industry Direct Process | Package
P/N Polarity | Package Replacement Equivalent Package Type P/N Polarity | Package Replacement Equivalent Package Type
Replacement Replacement
2N5485 N TO-92 2N5485 5092 TO-92 2N5669 N TO-92 2N5668 5092 TO-92
2N5486 N TO-92 2N5486 5092 TO-92 2N5670 N TO-92 2N5670 5092 TO-92
2N5515 N TO-71 2N5515 9512 TO-71 2N5717 N TO-92 PN3686 5292 TO-92
2N5516 N TO-71 2N5516 9512 TO-71 2N5718 N TO-92 PN4302 5292 TO-92
2N5517 N TO-71 2N5517 9512 TO-71 2N5801 N TO-92 J210 9092 TO-92
2N5518 N TO-71 2N5518 9512 TO-71 2N5802 N TO-92 J212 9092 TO-92
2N5519 N TO-71 2N5519 9512 TO-71 2N5902 N TO-78 2N5902 8424 TO-78
2N5520 N TO-71 2N5520 9512 TO-71 2N5903 N TO-78 2N5903 8424 TO-78
2N5521 N TO-71 2N5521 9512 TO-71 2N5904 N TO-78 2N5904 8424 TO-78
2N5522 N TO-71 2N5522 9512 TO-71 2N5905 N TO-78 2N5905 8424 TO-78
2N5523 N TO-71 2N5523 9512 TO-71 2N5906 N TO-78 2N5906 8424 TO-78
2N5524 N TO-71 2N5524 9512 TO-71 2N5907 N TO-78 2N5907 8424 TO-78
2N5545 N TO-71 2N5545 8312 TO-71 2N5908 N TO-78 2N5908 8424 TO-78
2N5546 N TO-71 2N5546 8312 TO-71 2N5909 N TO-78 2N5908 8424 TO-78
2N5547 N TO-71 2N5547 8312 TO-71 2N5911 N TO-78 2N5911 9324 TO-78
2N5549 N TO-72 2N5397 9025 TO-72 2N5912 N TO-78 2N5912 9324 TO-78
2N5555 N TO-92 2N5555 5092 TO-92 2N5949 N TO-106 | 2N5949-18 5097 TO-92
2N5556 N TO-72 2N5556 5025 TO-72 2N5950 N TO-106 | 2N5950-18 5097 TO-92
2N5557 N TO-72 2N5557 5025 TO-72 2N5951 N TO-106 | 2N5951-18 5097 TO-92
2N5558 N TO-72 2N5558 5025 TO-72 2N5952 N TO-106 | 2N5952-18 5097 TO-92
2N5561 N TO-71 2N5561 9812 TO-71 2N5953 N TO-106 | 2N5953-18 5097 TO-92
2N5562 N TO-71 2N5562 9812 TO-71 2N6483 N TO-71 2N6483 9512 TO-71
2N5563 N TO-71 2N5563 9812 TO-71 2N6484 N TO-71 2N6484 9512 TO-71
2N5564 N TO-71 2N5564 9612 TO-71 2N6485 N TO-71 2N6485 9512 TO-71
2N5565 N TO-71 2N5565 9612 TO-71 2SK11 N TO-72 2N3459 5202 TO-18
2N5566 N TO-71 2N5566 9612 TO-71 28K12 N TO-72 2N4340 5202 TO-18
2N5592 N TO-72 PN5163-18 5092 TO-92 2SK13 N TO-72 2N4340 5202 TO-18
2N5593 N TO-72 PN5163-18 5092 TO-92 28K15 N TO-72 2N4340 5202 TO-18
2N5594 N TO-72 PN5163-18 5092 TO-92 28K19 N TO-106 2N5485-18 5092 TO-92
2N5638 N TO-92 2N5638 5192 TO-92 2SK30 N TO-92 PN4304 5292 TO-92
2N5639 N TO-92 2N5639 5192 TO-92 2SK37 N B-69 2N5484 5092 TO-92
2N5640 N TO-92 2N5640 5192 TO-92 2SK48 N TO-72 2N3686 5225 TO-72
2N5653 N TO-92 2N5653 5192 TO-92 2SK68 N TO-92 PF5101 5192 TO-92
2N5654 N TO-92 2N5654 5192 TO-92 3SK22 N TO-72 2N5078 5025 TO-72
2N5668 N TO-92 2N5668 5092 TO-92 3SK23 N TO-72 2N5397 9025 TO-72
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JFET Cross Reference Guide (continued)

. Closest . Closest
In:n;:try Polarity | Package Direct Equivalent Process | Package } Industry Polarity | Package Direct Equivalent Process | Package
Replacement Package Type P/N Replacement Package Type
Replacement Replacement
3SK28 N TO-72 2N5078 5025 TO-72 E103 N TO-106 | J203-18 5292 TO-92
A5T3821 N TO-92 2N3821 5525 TO-72 E106 N TO-106 J108-18 5892 TO-92
A5T3822 N TO-92 2N3822 5525 TO-72 E107 N TO-106 J108-18 5892 TO-92
A5T3823 N TO-92 2N3823 5029 TO-72 E108 N TO-106 | J108-18 5892 TO-92
A5T3824 N TO-92 2N3824 5525 TO-72 E109 N TO-106 | J109-18 5892 TO-92
A5T5460 P TO-92 2N5460 8991 TO-92 E110 N TO-106 | J110-18 5892 TO-92
A5T5461 P TO-92 2N5461 8991 TO-92 E111 N TO-106 | J111-18 5192 TO-92
A5T5462 P TO-92 2N5462 8991 TO-92 E112 N TO-106 | J112-18 5192 TO-92
BC264A N TO-92 BC264A 5097 TO-92 E113 N TO-106 | J113-18 5192 TO-92
BC264B N TO-92 BC264B 5097 TO-92 E114 N TO-106 | J114-18 9092 TO-92
BC264C N TO-92 BC264C 5097 TO-92 E174 N TO-106 | J174-18 8894 TO-92
BC264D N TO-92 BC264D 5097 TO-92 E175 N TO-106 | J175-18 8894 TO-92
BF244A N TO-92 BF244A 5094 TO-92 E176 N TO-106 | J176-18 8894 TO-92
BF244B N TO-92 BF244B 5094 TO-92 E177 N TO-106 | J177-18 8894 TO-92
BF244C N TO-92 BF244C 5094 TO-92 E201 N TO-106 | J201-18 5292 TO-92
BF245A N TO-92 BF245A 5097 TO-92 E202 N TO-106 | J202-18 5292 TO-92
BF245B N TO-92 BF245B 5097 TO-92 E203 N TO-106 | J203-18 5292 TO-92
BF245C N TO-92 BF245C 5097 TO-92 E204 N TO-106 PN4220-18 5592 TO-92
BF246A N TO-92 BF246A 5194 TO-92 E210 N TO-106 | J210-18 9092 TO-92
BF246B N TO-92 BF246B 5194 TO-92 E211 N TO-106 | J211-18 9092 TO-92
BF246C N TO-92 BF246C 5194 TO-92 E212 N TO-106 | J212-18 9092 TO-92
BF247A N TO-92 BF247A 5197 TO-92 E230 N TO-106 PN3821-18 5292 TO-92
BF247B N TO-92 BF247B 5197 TO-92 E231 N TO-106 PN3684-18 5292 TO-92
BF247C N TO-92 BF247C 5197 TO-92 E232 N TO-106 J203-18 5292 TO-92
BF256A N TO-92 BF256A 5097 TO-92 E270 P TO-106 | J270-18 8894 TO-92
BF256B N TO-92 BF256B 5097 TO-92 E271 P TO-106 | J271-18 8894 TO-92
BF256C N TO-92 BF256C 5097 TO-92 E300 N TO-106 | J300-18 9092 TO-92
BFW10 N TO-72 2N4224 5025 TO-72 E304 N TO-106 | J304-18 5092 TO-92
BFW11 N TO-72 2N5558 5025 TO-72 E305 N TO-106 | J305-18 5092 TO-92
BFW61 N TO-72 2N4224 5025 TO-72 E308 N TO-106 | J308-18 9292 TO-92
BSV78 N TO-18 2N4856 5102 TO-18 E309 N TO-106 | J309-18 9292 TO-92
BSV79 N TO-18 2N4857 5102 TO-18 E310 N TO-106 | J310-18 9292 TO-92
BSV80 N TO-18 2N4858 5102 TO-18 E311 N TO-106 | J309 9292 TO-92
E101 N TO-106 | J201-18 5292 TO-92 E312 N TO-106 J310-18 9292 TO-92
E102 N TO-106 | J202-18 5292 TO-92 E430 N TO-71 2N5566 9612 TO-71
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JFET Cross Reference Guide (Continued)

Closest

Closest

Industry - Direct . Process | Package | Iindustry . Direct . Process | Package
P/N Polarity | Package Replacement Equivalent Package Type P/N Polarity | Package Replacement Equivalent Package Type
Replacement Replacement
ESM4091 N FO-18 2N4091 5102 TO-18 ITE4867 N TO-106 PN3686-18 5292 TO-92
ESM4093 N FO-18 2N4091 5102 TO-18 ITE4868 N TO-106 PN3685-18 5292 TO-92
ESM4302 N FO-18 PN4302-18 5292 TO-92 J108 N TO-92 J108 5892 TO-92
ESM4303 N FO-18 PN4303-18 5292 TO-92 J109 N TO-92 J109 5892 TO-92
ESM4304 N FO-18 PN4304-18 5292 TO-92 J110 N TO-92 J110 5892 TO-92
FT0654A N 2N3824 5525 TO-72 J111 N TO-92 J1 5192 TO-92
FT0654B N 2N3824 5525 TO-72 J111A N TO-92 PN4091 5192 TO-92
FT0654C N 2N4221 5202 TO-18 J112 N TO-92 J112 5192 TO-92
FT3820 P TO-18 2N3820-18 8994 TO-92 J112A N TO-92 PN4092 5192 TO-92
GET5457 N 2N5457 5592 TO-92 J113 N TO-92 J113 5192 TO-92
GET5458 N 2N5458 5592 TO-92 J113A N TO-92 PN4093 5192 TO-92
GET5459 N 2N5459 5592 TO-92 J114 N TO-92 J114 9092 TO-92
IMF3954 N TO-71 2N3954 8312 TO-71 J174 N TO-92 J174 8894 TO-92
IMF3954A N TO-71 2N3954A 8312 TO-71 J175 P TO-92 J175 8894 TO-92
IMF3955 N TO-71 2N3955 8312 TO-71 J176 P TO-92 J176 8894 TO-92
IMF3956 N TO-71 2N3956 8312 TO-71 J177 P TO-92 J177 8894 TO-92
IMF3957 N TO-71 2N3957 8312 TO-71 J201 N TO-92 J201 5292 TO-92
IMF3958 N TO-71 2N3958 8312 TO-71 J202 N TO-92 J202 5294 TO-92
IMF6485 N TO-71 2N6485 9512 TO-71 J203 N TO-92 J203 5292 TO-92
IT101 P TO-18 2N5114 8811 TO-18 J210 N TO-92 J210 9092 TO-92
1T108 N 2N5486 5092 TO-92 J21 N TO-92 Ja21 9092 TO-92
ITE3066 N TO-106 2N4340 5202 TO-18 J212 N TO-92 J212 9092 TO-92
ITE3067 N TO-106 2N4338 5202 TO-18 J230 N TO-92 J202 5292 TO-92
ITE3068 N TO-106 2N4338 5202 TO-18 J231 N TO-92 J202 5292 TO-92
ITE4117 N TO-106 | PN4117-18 5392 TO-92 J232 N TO-92 J203 5292 TO-92
ITE4118 N TO-106 | PN4118-18 5392 TO-92 J270 P TO-92 J270 8894 TO-92
ITE4119 N TO-106 | PN4119-18 5392 TO-92 J271 P TO-92 Ja71 8894 TO-92
ITE4338 N TO-106 2N4338 5202 TO-18 J300 N TO-92 J300 9092 TO-92
ITE4339 N TO-106 2N4339 5202 TO-18 J304 N TO-92 J304 5092 TO-92
ITE4340 N TO-106 2N4340 5202 TO-18 J305 N TO-92 J305 5092 TO-92
ITE4341 N TO-106 2N4391 5202 TO-18 J308 N TO-92 J308 9292 TO-92
ITE4391 N TO-106 | PN4391-18 5192 TO-92 J309 N TO-92 J309 9292 TO-92
ITE4392 N TO-106 | PN4392-18 5192 TO-92 J310 N TO-92 J310 9292 TO-92
ITE4393 N TO-106 | PN4393-18 5192 TO-92 J401 N MiniDIP | J401 9860 MiniDIP
ITE4416 N TO-106 | PN4416-18 5092 TO-92 J402 N MiniDIP | J402 9860 MiniDIP
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Closest

Industry Direct Process | Package | Industry Direct Process | Package
P/N Polarity | Package Replacement RE:::::I:\::N Package Type P/N Polarity | Package Replacement Ri::::::::;t Package Type
J403 N MiniDIP | J403 9860 MiniDIP | J5105 N TO-92 J304 5092 TO-92
J404 N MiniDIP | J404 9860 MiniDIP | K114-18 N J114 9092 TO-92
J405 N MiniDIP | J405 9860 MiniDIP | K210-18 N J210-18 9092 TO-92
J406 N MiniDIP | J406 9860 MiniDIP | K211-18 N J211-18 9092 TO-92
J410 N MiniDIP | J410 8360 MiniDIP | K212-18 N J212-18 9092 TO-92
J411 N MiniDIP | J411 8360 MiniDIP  } K300-18 N J300-18 9092 TO-92
Ja12 N MiniDIP | J412 8360 MiniDIP ]} K304-18 N J304-18 5092 TO-92
J3970 N TO-92 PN4391 5192 TO-92 K305-18 N J305-18 5092 TO-92
J3971 N TO-92 PN4392 5192 TO-92 K308-18 N J308-18 9292 TO-92
J3g972 N TO-92 PN4393 5192 TO-92 K309-18 N J308-18 9292 TO-92
J4091 N TO-92 PN4091 5192 TO-92 K310-18 N J310-18 9292 TO-92
J4092 N TO-92 PN4092 5192 TO-92 KE510 N TO-106 J111 5192 TO-92
J4093 N TO-92 PN4093 5192 TO-92 KE511 N TO-106 J111 5192 TO-92
J4220 N TO-92 PN4220 5592 TO-92 KE3684 N TO-106 | PN3684-18 5292 TO-92
J4221 N TO-92 PN4221 5592 TO-92 KE3685 N TO-106 | PN3685-18 5292 TO-92
J4222 N TO-92 PN4222 5592 TO-92 KE3686 N TO-106 | PN3686-18 5292 TO-92
J4223 N TO-92 PN4223 5092 TO-92 KE3687 N TO-106 | PN3687-18 5292 TO-92
J4224 N TO-92 PN4224 5092 TO-92 KE3823 N TO-106 PN4224-18 5092 TO-92
J4302 N TO-92 PN4302 5292 TO-92 KE3970 N TO-106 PN4391-18 5192 TO-92
J4303 N TO-92 PN4303 5292 TO-92 KE3971 N TO-106 PN4392-18 5192 TO-92
J4304 N TO-92 PN4304 5292 TO-92 KE3972 N TO-106 PN4393-18 5192 TO-92
J4338 N TO-92 PN3687 5292 TO-92 KE4091 N TO-106 | PN4091-18 5192 TO-92
J4339 N TO-92 PN3686 5292 TO-92 KE4092 N TO-106 | PN4092-18 5192 TO-92
J4391 N TO-92 PN4391 5192 TO-92 KE4093 N TO-106 | PN4093-18 5192 TO-92
J4392 N TO-92 PN4392 5192 TO-92 KE4220 N TO-106 | PN4220-18 5592 TO-92
J4393 N TO-92 PN4393 5192 TO-92 KE4221 N TO-106 | PN4221-18 5592 TO-92
J4416 N TO-92 PN4416 5092 TO-92 KE4222 N TO-106 | PN4222-18 5592 TO-92
J4856 N TO-92 PN4856 5192 TO-92 KE4223 N TO-106 | PN4223-18 5092 TO-92
J4857 N TO-92 PN4857 5192 TO-92 KE4224 N TO-106 | PN4224-18 5092 TO-92
J4858 N TO-92 PN4858 5192 TO-92 KE4391 N TO-106 PN4391-18 5192 TO-92
J4859 N TO-92 PN4859 5192 TO-92 KE4392 N TO-106 | PN4392-18 5192 TO-92
J4860 N TO-92 PN4860 5192 TO-92 KE4393 N TO-106 | PN4393-18 5192 TO-92
J4861 N TO-92 PN4861 5192 TO-92 KE4416 N TO-106 | PN4416-18 5092 TO-92
J5103 N TO-92 J305 5092 TO-92 KE4856 N TO-106 | PN4856-18 5192 TO-92
J5104 N TO-92 J305 5092 TO-92 KE4857 N TO-106 | PN4857-18 5192 TO-92

9pIny dJduvldjdy SSO0ID 134N




8y-1

JFET Cross Reference Guide
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Closest Closest
Industry Direct . Process | Package | Industry . Direct . Process | Package
P/N Polarity | - Package Replacement RE:::::I:\:;t Package | Type P/N Polarity | Package Replacement Ri::‘:::::::“ Package | Type
KE4858 N TO-106 PN4858-18 5192 TO-92 MPF161 P TO-92 2N5461 8991 TO-92
KE4859 N TO-106 PN4859-18 5192 TO-92 MPF256 N TO-92 MPF256 9092 TO-92
KE4860 N TO-106 PN4860-18 5192 TO-92 MPF820 N TO-92 MPF820 9292 TO-92
KE4861 N TO-106 PN4861-18 5192 TO-92 MPF970 P TO-92 P1086 8891 TO-92
KE5103 N TO-106 J305-18 5092 TO-92 MPF971 P TO-92 P1087 8891 TO-92
KE5104 N TO-106 J305-18 5092 TO-92 MPF4391 N TO-92 PN4391 5192 TO-92
KE5105 N TO-106 J304-18 5092 TO-92 MPF4392 N TO-92 PN4392 5192 TO-92
KK4416-18 N PN4416-18 5092 TO-92 MPF4393 N TO-92 PN4393 5192 TO-92
MFE2000 N TO-72 2N4416 5025 TO-72 NDF9401 N TO-78 NDF9406 9412 TO-71
MFE2001 N TO-72 2N4416 5025 TO-72 NDF9402 N TO-78 NDF9407 9412 TO-71
MFE2004 N TO-18 2N4093 5102 TO-18 NDF9403 N TO-78 NDF9408 9412 TO-71
MFE2005 N TO-18 2N4092 5102 TO-18 NDF9404 N TO-78 NDF9409 9412 TO-71
MFE2006 N TO-18 2N4091 5102 TO-18 NDF9405 N TO-78 NDF9410 9412 TO-71
MFE2007 N TO-18 2N4857 5102 TO-18 NDF9406 N TO-71 NDF9406 9412 TO-71
MFE2008 N TO-18 2N4391 5102 TO-18 NDF9407 N TO-71 NDF9407 9412 TO-71
MFE2009 N TO-18 2N4856 5102 TO-18 NDF9408 N TO-71 NDF9408 9412 TO-71
MFE2010 N TO-18 2N4856 5102 TO-18 NDF9409 N TO-71 NDF9409 9412 TO-71
MFE2011 N TO-18 2N5433 5807 TO-52 NDF9410 N TO-71 NDF9410 9412 TO-71
MFE2012 N TO-18 2N5433 5807 TO-52 NF500 N TO-72 2N4224 5025 TO-72
MFE4007 P TO-72 2N5020 8911 TO-18 NF501 N TO-72 2N4224 5025 TO-72
MFE4008 P TO-72 2N2608 8911 TO-18 NF506 N TO-72 2N3823 5025 TO-72
MFE4009 P TO-72 2N3329 8923 TO-72 NF510 N TO-18 2N4092 5102 TO-18
MFE4010 P TO-72 2N3330 8923 TO-72 NF511 N TO-18 2N4092 5102 TO-18
MFE4011 P TO-72 2N3331 8923 TO-72 NF520 N TO-72 2N4224 5025 TO-72
MPF102 N TO-92 MPF102 5092 TO-92 NF521 N TO-72 2N4220 5525 TO-72
MPF103 N TO-92 MPF103 5592 TO-92 NF522 N TO-72 2N4224 5025 TO-72
MPF104 N TO-92 MPF104 5092 TO-92 NF523 N TO-72 2N4220 5525 TO-72
MPF105 N TO-92 MPF105 5592 TO-92 NF530 N TO-18 2N3822 5525 TO-72
MPF106 N TO-92 MPF106 5092 TO-92 NF531 N TO-18 2N3821 5525 TO-72
MPF107 N TO-92 MPF107 5092 TO-92 NF532 N TO-18 2N3822 5525 TO-72
MPF108 N TO-92 MPF108 5092 TO-92 NF533 N TO-18 2N3821 5525 TO-72
MPF109 N TO-92 MPF109 5092 TO-92 NF3819 N TO-18 2N3819-18 5094 TO-92
MPF110 N TO-92 MPF110 5092 TO-92 NF4302 N TO-18 PN4302-18 5292 TO-92
MPF111 N TO-92 MPF111 5092 TO-92 NF4303 N TO-18 PN4303-18 5292 TO-92
MPF112 N TO-92 MPF112 5092 TO-92 NF4304 N TO-18 PN4304-18 5292 TO-92
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Industry Direct N Process | Package | Industry . Direct . Process | Package

P/N Polarity | Package Replacement RE::::::\:;: Package Type P/N Polarity | Package Replacement Ri:::;:::::n Package Type
NF4445 N TO-18 2N5432 5807 TO-52 PN4221 N TO-92 PN4221 5592 TO-92
NF4446 N TO-18 2N5433 5807 TO-52 PN4222 N TO-92 PN4222 5592 TO-92
NF4447 N TO-18 2N5432 5807 TO-52 PN4223 N TO-92 PN4223 5092 TO-92
NF4448 N TO-18 2N4856 5807 TO-52 PN4224 N TO-92 PN4224 5092 TO-92
NF5101 N TO-72 NF5101 5125 TO-72 PN4302 N TO-92 PN4302 5292 TO-92
NF5102 N TO-72 NF5102 5125 TO-72 PN4303 N TO-92 PN4303 5292 TO-92
NF5103 N TO-72 NF5103 5125 TO-72 PN4304 N TO-92 PN4304 5292 TO-92
NF5163 N TO-18 PN5163-18 5072 TO-72 PN4342 N TO-92 PN4342 8991 TO-92
NF5457 N TO-18 2N5457-18 5592 TO-92 PN4360 N TO-92 PN4360 8991 TO-92
NF5458 N TO-18 2N5458-18 5592 TO-92 PN4391 N TO-92 PN4391 5192 TO-92
NF5459 N TO-18 2N5459-18 5592 TO-92 PN4392 N TO-92 PN4392 5192 TO-92
NF5484 N TO-18 2N5484-18 5092 TO-92 PN4393 N TO-92 PN4393 5192 TO-92
NF5485 N TO-18 2N5485-18 5092 TO-92 PN4416 N TO-92 PN4416 5092 TO-92
NF5486 N TO-18 2N5486-18 5092 TO-92 PN4856 N TO-92 PN4856 5192 TO-92
NF5555 N TO-72 2N5555-18 5092 TO-92 PN4857 N TO-92 PN4857 5192 TO-92
NF5638 N TO-18 2N5638-18 5192 TO-92 PN4858 N TO-92 PN4858 5192 TO-92
NF5639 N TO-18 2N5639-18 5192 TO-92 PN4859 N TO-92 PN4859 5192 TO-92
NF5640 N TO-18 2N5640-18 5192 TO-92 PN4860 N TO-92 PN4860 5192 TO-92
NF5653 N TO-18 2N5653-18 5192 TO-92 PN4861 N TO-92 PN4861 5192 TO-92
NF5654 N TO-18 2N5654-18 5192 TO-92 PN5033 N TO-92 PN5033 8991 TO-92
P1086E P TO-106 | P1086-18 8891 TO-92 PN5163 N TO-92 PN5163 5092 TO-92
P1087E P TO-106 | P1087-18 8891 TO-92 SU2000 N TO-71 2N3822 5525 TO-72
PF510 P TO-18 PN4392-18 5192 TO-92 SuU2020 N TO-71 2N5196 8312 TO-71
PF511 P TO-18 PN4392-18 5192 TO-92 SuU2021 N TO-71 2N5196 8312 TO-71
PF5101 N TO-92 PF5101 5192 TO-92 SuU2022 N TO-71 2N5196 8312 TO-71
PF5102 N TO-92 PF5102 5192 TO-92 SuU2023 N TO-71 2N5196 8312 TO-71
PF5103 N TO-92 PF5103 5192 TO-92 SU2024 N TO-71 2N5196 8312 TO-71
PF3684 N TO-92 PN3684 5292 TO-92 SU2025 N TO-71 2N5196 8312 TO-71
PN3685 N TO-92 PN3685 5292 TO-92 SU2026 N TO-71 2N5196 8312 TO-71
PN3686 N TO-92 PN3686 5292 TO-92 SuU2027 N TO-71 2N5196 8312 TO-71
PN3687 N TO-92 PN3687 5292 TO-92 SuU2028 N TO-71 2N5196 8312 TO-71
PN4091 N TO-92 PN4091 5192 TO-92 SU2029 N TO-71 2N5196 8312 TO-71
PN4092 N TO-92 PN4092 5192 TO-92 SU2030 N TO-71 2N4082 8312 TO-71
PN4093 N TO-92 PN4093 5192 TO-92 SU2033 N TO-71 2N5561 8312 TO-71
PN4220 N TO-92 PN4220 5292 TO-92 SuU2034 N TO-71 2N5561 8312 TO-71
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. Closest Closest

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

P/N Polarity | Package Replacement Equivalent Package Type P/N Polarity | Package Replacement Equivalent Package Type

Replacement Replacement

SU2035 N TO-71 2N5561 8312 TO-71 TD5905 N TO-18/8 2N5905 8424 TO-78
SU2076 N TO-71 2N5561 8312 TO-71 TD5905A N TO-18/8 2N5905 8424 TO-78
SuU2077 N TO-71 2N5561 8312 TO-71 TD5906 N TO-18/8 | 2N5906 8424 TO-78
SuU2078 N TO-71 2N3955 8312 TO-71 TD5906A N TO-18/8 2N5906 8424 TO-78
SuU2079 N TO-71 2N3956 8312 TO-71 TD5907 N TO-18/8 | 2N5907 : 8424 TO-78
SU2080 N TO-71 U404 9812 TO-71 TD5907A N TO-18/8 2N5907 8424 TO-78
SuU2081 N TO-71 U404 9812 TO-71 TD5908 N TO-18/8 | 2N5908 8424 TO-78
SuU2098 N TO-71 2N3954 8312 TO-71 TD5908A N TO-18/8 2N5908 8424 TO-78
SU2098A N TO-71 2N3954 8312 TO-71 TD5909 N TO-18/8 | 2N5909 8424 TO-78
SU2098B N TO-71 2N3954A 8312 TO-71 TD5909A N TO-18/8 2N5909 8424 TO-78
SU2099 N TO-71 2N3955A 8312 TO-71 TD5910 N TO-18/8 | 2N5910 8424 TO-78
SU2099A N TO-71 2N3955A 8312 TO-71 TD5910A N TO-18/8 2N5910 8424 TO-78
SuU2365 N TO-71 U401 9812 TO-71 TD5911 N TO-18/8 | 2N5911 9324 TO-78
SU2365A N TO-71 U401 9812 TO-71 TD5911A N TO-18/8 2N5911 9324 TO-78
SU2366 N TO-71 U402 9812 TO-71 TD5912 N TO-18/8 | 2N5912 9324 TO-78
SU2366A N TO-71 U402 9812 TO-71 TD5912A N TO-18/8 2N5912 9324 TO-78
SuU2367 N TO-71 U403 9812 TO-71 TIS25 N TO-5/6 U401 9812 TO-71
SU2367A N TO-71 U403 9812 TO-71 TIS26 N TO-5/6 U402 9812 TO-71
SuU2368 N TO-71 U404 9812 TO-71 TIS27 N TO-5/6 U403 9812 TO-71
SU2368A N TO-71 U404 9812 TO-71 TIS34 N TO-92 2N5486 5092 TO-92
SU2369 N TO-71 U405 9812 TO-71 TIS41 N TO-18 2N4859 5192 TO-92
SU2369A N TO-71 U405 9812 TO-71 TIS42 N TO-92 PN4392 5192 TO-92
SU2652M N MiniDIP J401 9860 MiniDIP | TIS58 N TO-92 TIS58 5094 TO-92
SU2653M N MiniDIP J401 9860 MiniDIP | TIS59 N TO-92 TIS59 5094 TO-92
SU2654M N MiniDIP J401 9860 MiniDIP  } TIS73 N TO-18 TIS73 5197 TO-92
SU2655M N MiniDIP J402 9860 MiniDIP | TIS74 N TO-18 TIS74 5197 1 TO-92
SU2656M N MiniDIP J404 9860 MiniDIP | TIS75 N TO-18 TIS75 5197 TO-92
TD5452 N TO-18/8 2N5452 8312 TO-71 TIS88A N TO-18 2N5486 5092 TO-92
TD5453 N TO-18/8 2N5453 8312 TO-71 TP5114 P TO-18 2N5114 8811 TO-18
TD5454 N TO-18/8 2N5454 8312 TO-71 TP5115 P TO-18 2N5115 8811 TO-18
TD5902 N TO-18/8 | 2N5902 8424 TO-78 TP5116 P TO-18 2N5116 8811 TO-18
TD5902A N TO-18/8 2N5902 8424 TO-78 U110 P TO-18 2N5020 8911 TO-18
TD5903 N TO-18/8 | 2N5903 8424 TO-78 ut12 P TO-18 2N4318 8911 TO-18
TD5903A N TO-18/8 2N5903 8424 TO-78 U146 P TO-18 2N5020 8911 TO-18
TD5904 N TO-18/8 | 2N5904 8424 TO-78 U147 P TO-18 2N5020 8911 TO-18
TD5904A N TO-18/8 2N5904 8424 TO-78 U148 P TO-18 2N2608 8911 TO-18
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Im;ustry Polarity | Package Direct Equivalent Process | Package | Industry Polarity | Package Direct Equivalent Process | Package

/N Replacement Package Type P/N Replacement Package Type

Replacement Replacement

u183 N TO-72 2N3823 5025 TO-72 U1837E N TO-106 2N5486-18 5092 TO-92
U184 N TO-72 2N4416 5025 TO-72 u1897 N TO-106 | U1897 5192 TO-92
U197 N TO-18 2N4338 5202 TO-18 U1897E N TO-106 U1897-18 5192 TO-92
U198 N TO-18 2N4340 5202 TO-18 u1898 N TO-106 | U1898 5192 TO-92
U199 N TO-18 2N4341 5202 TO-18 U1898E N TO-106 u1898-18 5192 TO-92
U200 N TO-18 2N4393 5102 TO-18 U1899 N TO-106 | U1899 5192 TO-92
U201 N TO-18 2N4392 5102 TO-18 U1899E N TO-106 U1899-18 5192 TO-92
U202 N TO-18 2N4391 5102 TO-18 U1994 N TO-106 PN4416-18 5092 TO-92
U231 N TO-71 U231 8312 TO-71 U1994E N TO-106 PN4416-18 5092 TO-92
U232 N TO-71 U232 8312 TO-71 u2047 N TO-92 PN4416 5092 TO-92
U233 N TO-71 U233 8312 TO-71 U2047E N TO-106 PN4416-18 5092 TO-92
U234 N TO-71 U234 8312 TO-71 . JUC155 N TO-72 2N4416 5025 TO-72
U235 N TO-71 U235 8312 TO-71 UC200 N TO-72 2N4393 5102 TO-18
U257 N TO-78 U257 9324 TO-78 UCc201 N TO-72 2N4416 5025 TO-72
U300 P TO-18 2N5114 8811 TO-18 uc220 N TO-72 2N4220 5525 TO-72
U301 P TO-18 2N5145 8811 TO-18 uc241 N TO-72 2N3822 5525 TO-72
U304 P TO-18 2N5114 8811 TO-18 uCc250 N TO-18 2N4391 5102 TO-18
U305 P TO-18 2N5116 8811 TO-18 UC251 N TO-18 2N4392 5102 TO-18
U308 N TO-52 U308 9207 TO-52 UC400 P TO-72 2N2609 8811 TO-18
U309 N TO-52 U309 9207 TO-52 UC401 P TO-72 2N5019 8811 TO-18
u3t1o N TO-52 | U310 9207 TO-52 uc410 P TO-72 2N2609 8811 TO-18
U312 N TO-18 u3i2 9007 TO-52 uc420 P TO-72 2N3329 8923 TO-72
uU31e N B-69 U309 9207 TO-52 uCc588 N TO-106 PN4416-18 5092 TO-92
U317z N B-69 U310 9207 TO-52 UC703 N TO-72 2N3822 5525 TO-72
U320 N TO-5 2N5433 5807 TO-52 UC705 N TO-72 2N3824 5525 TO-72
U321 N TO-6 2N5433 5807 TO-52 uc7o7 N TO-18 2N4391 5102 TO-18
U322 N TO-5 2N5432 5807 TO-52 UC714 N TO-72 2N4416 5025 TO-72
U401 N TO-71 U401 9812 TO-71 UC734 N TO-72 2N4416 5025 TO-72
U402 N TO-71 U402 9812 TO-71 UC734E N TO-106 PN4416-18 5092 TO-92
U403 N TO-71 U403 9812 TO-71 UC755 N TO-18 2N4391 5102 TO-18
U404 N TO-71 U404 9812 TO-71 UC756 N TO-18 2N4224 5025 TO-72
U405 N TO-71 U405 9812 TO-71 uCc805 P TO-72 2N3331 8923 TO-72
U406 N TO-71 U406 9812 TO-71 ucso7 P TO-72 2N4861 5102 TO-18
U440 N TO-71 2N5911 9324 TO-78 ucsi4 P TO-72 2N3331 8923 TO-72
U441 N TO-71 2N5912 9324 TO-78 ucss1 P TO-18 2N2608 8911 TO-18
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Ultra-Fast Recovery Rectifier Cross Reference Guide

National
Semiconductor

Ultra-Fast Recovery Rectifier
Cross Reference Guide

Ultra-Fast Reverse Recovery Rectifiers

Industry Part Industry Part Industry Part
Type No. Type No. Type No.

BYV32-100 FRP2010CC FE8C FRP815 UES1502 FRP1610
BYV32-150 FRP2015CC FE8SD FRP820 UES1503 FRP1615
BYV32-200 FRP2020CC MUR1505 FRP1605 UES1504 FRP1620
BYV32-50 FRP2005CC MUR1510 FRP1610 UES2401 FRP1605CC
BYV79-100 FRP1610 MUR1515 FRP1615 UES2402 FRP1610CC
BYV79-150 FRP1615 MUR1520 FRP1620 UES2403 FRP1615CC
BYV79-200 FRP1620 MUR1605CT FRP1605CC UES2404 FRP1620CC
BYV79-50 FRP1605 MUR1610CT FRP1610CC UES2601 FRK3205CC
BYW28-100 FRP810 - MUR1615CT FRP1615CC UES2602 FRK3210CC
BYW29-150 FRP815 MUR1620CT FRP1620CC UES2603 FRK3215CC
BYW29-200 FRP820 MURB805 FRP805 UES2604 FRK3220CC
BYW29-50 FRP805 MUR810 FRP810 VHE1401 FRP1005
BYW51-100 FRP1610CC MUR815 FRP815 VHE1402 FRP1010
BYW51-150 FRP1615CC MUR820 FRP820 VHE1403 FRP1015
BYW51-50 FRP1605CC RUR810 FRP810 VHE1404 FRP1020
BYW80-100 FRP810 RUR815 FRP815 VHE2401 FRP2005CC
BYW80-150 FRP815 RUR820 FRP820 VHE2402 FRP2010CC
BYW80-200 FRP820 RURD1610 FRM3210CC VHE2403 FRP2015CC
BYWB80-50 FRP805 RURD1615 FRM3210CC VHE2404 FRP2020CC
BYW99-100 FRK3210CC RURD1620 FRM3220CC VHE2601 FRK3205CC
BYW99-150 FRK3220CC RURD810 FRP1610CC VHE2602 FRK3210CC
BYW99-50 FRK3205CC RURD815 FRP1615CC VHE2603 FRK3215CC
FE16A FRP1605 RURD820 FRP1620CC VHE2604 FRK3220CC
FE16B FRP1610 UES1401 FRP805
FE16C FRP1615 UES1402 FRP810
FE16D FRP1620 UES1403 FRP815
FESA FRP805 UES1404 FRP820
FESB FRP810 UES1501 FRP1605

1-52




National
Semiconductor

Ultra-Fast Recovery Rectifier Selection Guide

TO-3P (40) TO-220AB (38) TO-220AC (41)

<%
P

TL/G/10015-2 TL/G/10015-3
TL/G/10015-1
Single Rectifier Per Package
Part VRsm IF(avaG) ter (nS) VE(V) Package
Number (\)] (A) (Note 1) (Note 2) Style

FRP805 50 8 50 0.95 TO-220AC (41)
FRP810 100 8 50 0.95 TO-220AC (41)
FRP815 150 8 50 0.95 TO-220AC (41)
FRP820 200 8 50 0.95 TO-220AC (41)
FRP840 400 8 75 1.50 TO-220AC (41)
FRP850 500 8 75 1.50 TO-220AC (41)
FRP860 600 8 75 1.50 TO-220AC (41)
FRP1005 50 10 50 0.95 TO-220AC (41)
FRP1010 100 10 50 0.95 TO-220AC (41)
FRP1015 150 10 50 0.95 TO-220AC (41)
FRP1020 200 10 50 0.95 TO-220AC (41)
FRP1605 50 16 50 0.95 TO-220AC (41)
FRP1610 100 16 50 0.95 TO-220AC (41)
FRP1615 150 16 50 0.95 TO-220AC (41)
FRP1620 200 16 50 0.95 TO-220AC (41)

Dual Rectifiers, Common Cathode

Part VRsm IF(avaG) trr (NS) VE(V) Package
Number (V) (A) (Note 1) (Note 2) Style

FRP1605CC 50 16 50 0.95 TO-220AB (38)
FRP1610CC 100 16 50 0.95 TO-220AB (38)
FRP1615CC 150 16 50 0.95 TO-220AB (38)
FRP1620CC 200 16 50 0.95 TO-220AB (38)
FRP1640CC 400 8 75 1.50 TO-220AB (38)
FRP1650CC 500 8 75 1.50 TO-220AB (38)
FRP1660CC 600 8 75 1.50 TO-220AB (38)
FRP2005CC 50 20 50 0.95 TO-220AB (38)
FRP2010CC 100 20 50 0.95 TO-220AB (38)
FRP2015CC 150 20 50 0.95 TO-220AB (38)
FRP2020CC 200 20 50 0.95 TO-220AB (38)
FRK3205CC 50 32 50 0.95 TO-3P (40)
FRK3210CC 100 32 50 0.95 TO-3P (40)
FRK3215CC 150 32 50 0.95 TO-3P (40)
FRK3220CC 200 32 50 0.95 TO-3P (40)

Note 1: Pulsed Measurement = 300 ps pulse width.

1-53

apIny uon93jas JouNoaY A1aA09aY Ised-ealin




Planar Power Transistor Selection Guide
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TL/G/10016-4

TO-226 Planar Power Transistor Selection Guide

Part Number Ic | Vceo heg ] Max Vg (saT) Pp fr Process

NPN PNP (A)| (V) | Min Max | Ic(mA) Vcg(V) V) e {c (mA) | (W) | (MHz) | (NPN/PNP)
2N7053 15 100 10k 100 5 15 250 125 06
MPSWO1 1.5 30 55 10 1 0.5 1A 50 37
MPSWO1A 15 40 55 10 1 05 1A * 50 38
MPSWO05 1.5 60 80 50 1 0.4 250 50 38
MPSWO06 1 80 80 50 1 0.4 250 50 39
MPSW10 0.1 300 25 1 10 0.75 30 45 48
MPSW13 0.5 30 5k 10 5 1.5 100 125 05
MPSW14 0.5 30 10k 10 5 1.5 100 126 05
MPSW42 01| 300 | 25 1 10 0.5 20 * 50 48
MPSW43 01| 200 | 25 1 10 0.5 20 50 48
MPSW45 1 40 25k 150k 200 5 15 1A 100 05
MPSW45A 1 50 25k 150k 200 5 15 1A 100 05

MPSW51 1.5 30 55 10 1 0.7 1A * 50 77

MPSW51A | 1.5 40 55 10 1 0.7 1A 50 78

MPSW55 15 60 80 50 1 0.5 250 50 78

MPSW56 1 80 80 50 1 0.5 250 50 79

MPSW63 0.5 30 5k 10 5 1.5 100 125 61

MPSW64 0.5 30 10k 10 5 1.5 100 * 125 61

MPSW92 | 0.1 | 300 | 40 10 10 0.5 20 50 76

MPSW93 | 0.1 | 200 | 40 10 10 0.5 20 50 76

Pinout: EBC

*All TO-226AE: 1W, Free Air (Tp = 25°C)
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TO-237 Planar Power Transistor Selection Guide

Part Number Ic | Vceo hre @ Max Vg (saT) Pp fr Process
NPN PNP (A) | (V) | Min Max Ic(mA) Vcg(V) V) e ‘C (mA) | (W) | (MHz) | (NPN/PNP)
92PEB69 92PE870 | 0.1 [ 250 50 25 20 " 60 48/76
92PE871  92PE872 | 0.1 [ 300 50 25 20 60 48/76
2N6711 0.1 160 30 30 10 1 30 50 48
92PE487
2N6733 0.1 200 40 10 10 2 20 50 48
92PU391
2N6712 0.1 | 250 30 30 10 1 30 * 50 48
92PE488
2N6734 0.1 | 250 40 10 10 2 20 50 48
92PU392
2N6773 0.1 | 300 30 30 10 1 30 50 48
92PE489
2N6735 0.1 | 300 40 10 10 2 20 * 50 48
92PU393
2N6719 0.1 | 300 40 30 10 0.75 30 50 48
92PU10
TN2219 0.5 30 100 300 150 10 0.4 150 250 19
30 500 10
TN2218A 0.5 40 40 120 150 10 0.3 150 250 19
25 500 10
TN2219A  TN2905 | 0.5 40 100 300 150 10 0.3 150 * 300 19/63
0.4
TN2904A | 0.5 60 40 120 150 10 0.4 150 200 63
40 500 10
TN2905A | 0.5 60 100 300 150 10 0.4 150 200 63
50 500 10
TN3053 TN4037 1 40 50 250 150 10 1.4 150 100 12/67
2N6737 1 45 60 150 100 1 0.4 300 300 25
40 300 *
TN3467 1 40 40 150 1 0.4 150 1756 70
40 120 500 1 0.6 500
TN3724 1 30 60 150 100 1 0.2 100 30 25
40 300 1 0.32 300
TN3725 1 50 60 150 100 1 0.4 300 300 25
40 300
TN2102 TN4036 1 65 40 120 150 10 0.5 150 60 12/67
25 500 10 0.65
TN3019 1 80 100 300 150 10 0.2 150 * 100 12
TN3020 1 80 40 120 150 10 0.2 150 100 12
TN4033 1 80 100 300 100 5 0.15 150 150 67
*All TO-237: 850 mW, Free Air (Tp = 25°C) Pinout: 92PE ECB
2.0W, Collector Lead at 25°C 92PU, TN  EBC

1W-1.2W Mounted Flush in PC Board

1-55

apIny UONY3JAS JO}SISURI] JOMOd Jeueld




Planar Power Transistor Selection Guide

TO-237 Planar Power Transistor Selection Guide (continued)

Part Number Ic | Vceo hgg @ Max VcE (saT) Pp fr Process
NPN PNP (A) V) Min  Max Ig(mA) Vcg(V) (V) @ Ig(mA) | (W) | (MH2) | (NPN/PNP)

2N6714 2N6726 2 30 60 100 1 0.5 1000 50 37/77
92PU01 92PU51 55 1000 1
2N6715 2N6727 2 40 60 100 1 0.5 1000 50 37/77
92PUO1A  92PU51A 55 1000 1
2N6724 1 40 25k 200 5 1 200 . 100 05
92PU45 4k 1000 5 1.5 1000
2N6705 2N6708 2 45 40 500 2 0.5 500 50 38/78
92PE37A  92PE77A
2N6725 1 50 25k 200 5 1 200 100 05
92PU45A 4k 1000 5 1.5 1000
2N6706 2N6709 2 60 40 500 2 0.5 500 50 38/78
92PE37B  92PE77B
2N6716 2N6728 2 60 20 *500 1 0.35 250 50 38/78
92PU05 92PU55
2N6731 2N6732 1 80 100 300 350 2 0.35 350 . 50 39/79
92PU100  92PU200
2N6707 2N6710 1 80 40 50 2 0.5 500 50 39/79
92PE37C  92PE77C
2N6717 2N6720 1 80 20 500 1 0.35 250 50 39/79
92PU06 92PUS6
2N6720 05 | 150 30 100 10 0.5 100 10 36
92PU36 30 300 100 10
2N6721 0.5 | 200 30 100 10 10 36
92PU36A 30 300 100 10
2N6722 05 | 250 30 100 10 * 10 36
92PU36B 30 300 100 10
2N6723 0.5 [ 300 30 100 10 10 36
92PU36C 30 300 100 10

Pinout: 92PE ECB

92PU, TN  EBC
*All TO-237: 850 mW, Free Air (Tp = 25°C)
2.0W, Collector Lead at 25°C
1W=1.2W Mounted Flush in PC Board
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TO-202 Planar Power Transistor Selection Guide

Part Number Ic | Vceo hre ] Max Vce (saT) Pp* fr Process
NPN PNP (A) (V) Min  Max Ig(A) Vcge(V) (V) @ Ic(A) | (W) | (MHz) | (NPN/PNP)
NSD457 0.1 160 25 0.03 10 1 0.03 1.75 50 48
NSE457 0.1 160 25 0.03 10 1 0.03 1.75 50 48
NSD458 0.1 250 25 0.03 10 1 0.03 1.75 50 48
NSE458 0.1 250 25 0.03 10 1 0.03 1.75 50 48
D40N1 0.1 250 30 90 0.02 10 1.67 50 48
D40N2 0.1 250 60 180 | 0.02 10 1.67 50 48
NSD131 0.1 250 30 90 0.03 10 1 0.02 1.75 48
NSD132 0.1 250 60 180 | 0.03 10 1 0.02 1.75 48
NSE869  NSE870 | 0.1 250 50 25m 20 1.8 60 48/76
NSE871  NSE872 | 0.1 300 50 25m 20 1.8 60 48/76
D40N3 0.1 300 30 90 0.02 10 1.67 50 48
D40N4 0.1 300 60 180 | 0.02 10 1.67 50 48
NSD133 0.1 300 30 90 0.03 10 1 0.02 1.75 50 48
NSD134 0.1 300 60 180 | 0.08 10 1 0.02 1.75 50 48
NSD459 0.1 300 25 0.03 10 1 0.03 1.75 50 48
NSE459 0.1 300 25 0.03 10 1 0.03 1.75 50 48
NSDU10 0.1 300 40 0.03 10 1.5 0.02 1.75 60 48
D40N5 0.1 375 20 0.02 10 1.67 50 48
NSD135 0.1 375 30 90 0.03 10 1 0.02 1.75 50 48
D40C1 0.5 30 10k 60k 0.2 5 1.5 0.5 1.33 75 05
D40C2 0.5 30 40k 0.2 5 1.5 0.5 1.33 75 05
D40C3 0.5 30 90k 0.2 5 15 0.5 1.33 75 05
D40C4 0.5 40 10k 60k 0.2 5 1.5 0.5 1.33 75 05
D40C5 0.5 40 40k 0.2 5 1.5 0.5 1.33 75 05
D40C7 0.5 50 10k 60k 0.2 5 1.5 0.5 1.33 75 05
D40C8 0.5 50 40k 0.2 5 1.5 0.5 1.33 75 05
D40P1 0.5 120 40 0.08 10 1 0.1 1.67 50 36
D40P3 0.5 180 40 0.08 10 1 0.1 1.67 50 36
D40P5 05 | 225 40 0.08 10 1 0.1 1.67 50 36
D40D1 D41D1 1.5 30 50 150 0.1 2 0.5 0.5 1.67 200 38/78
D40D2 D41D2 15 30 120 300 0.1 2 0.5 0.5 1.67 200 38/78
D40D3 ) 1.5 30 290 0.1 2 1.67 200 38
D40D4 D41D4 1.5 45 50 150 0.1 2 0.5 0.5 1.67 200 38/78
D40D5 D41D5 1.5 45 120 360 0.1 2 0.5 0.5 1.67 200 38/78
NSD102  NSD202 | 1.5 45 50 150 0.1 5 0.2 0.1 1.75 60 38/78
NSD103  NSD203 | 1.5 45 120 360 0.1 5 0.2 0.1 1.75 60 38/78

“Tp = 25°C
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Planar Power Transistor Selection Guide

TO-202 Planar Power Transistor Selection Guide (continued)

Part Number Ic | Vceo heg @ Max Vcg (saT) Pp fr Process
NPN PNP (A) ) Min  Max Ic(A) Vce(V) (V) @ Ig(A) | (W) | (MH2) | (NPN/PNP)
D40D7 D41D7 1.5 60 50 150 0.1 2 1 0.5 1.67 | 200 38/78
D40D8 D41D8 1.5 60 120 360 0.1 2 1 0.5 1.67 | 200 38/78
2N6551 2N6554 1.5 60 80 250 | 0.05 1 0.5 0.25 20 75 38/78
D40D10 D41D10 1.5 75 50 150 0.1 2 1 0.5 1.67 200 38/78
D40D11 D41D11 1.5 75 120 360 0.1 2 1 0.5 1.67 200 38/78
D40D13 D41D13 1.5 75 50 150 0.1 2 1 0.5 1.67 200 38/78
D40D14 D41D14 1.5 75 120 360 0.1 2 1 0.5 1.67 200 38/78
2N6552 2N6555 1 80 80 250 | 0.05 1 0.5 0.25 75 39/79
NSD104 NSD204 1 80 50 150 0.1 5 0.2 0.1 1.75 60 39/79
NSD105 NSD205 1 80 120 360 0.1 5 0.2 0.1 1.75 60 39/79
NSD106 NSD206 1 100 50 150 0.1 5 0.2 0.1 1.75 60 39/79
2N6553 2N6556 1 100 80 250 | 0.05 1 0.5 0.25 75 39/79
NSD36 0.5 | 150 30 300 0.1 10 0.5 0.1 1.75 10 36
NSD36A 0.5 200 30 300 0.1 10 0.5 0.1 1.75 10 36
NSD36B 05 | 250 30 300 0.1 10 0.5 0.1 1.75 10 36
NSD36C 0.5 | 300 30 300 0.1 10 0.5 0.1 1.75 10 36
NSDUO01 NSDU51 2 30 60 0.1 1 0.5 1 1.76 50 37/77
NSD151 1 30 10k 250k | 0.1 5 1.5 0.1 1.75 100 05
NSD153 1 30 5k 0.1 5 1.5 0.1 1.76 100 05
D40E1 D41E1 2 30 50 0.1 2 1 1 1.3 37/77
D40K1 D41K1 2 30 10k 0.2 5 1.5 1.5 1.67 75 37/77
D40K3 D41K3 2 30 10k 0.2 5 1.5 1.0 1.67 75 37/77
NSDUO1A NSDU51A | 2 40 60 0.1 1 0.5 1 1.75 50 37/77
NSDUo02 NSDU52 2 40 50 300 | 0.15 10 0.4 0.15 | 1.75 50 37/77
2N6548 1 40 15k 0.2 5 15 1.76 100 05
2N6549 1 40 25k 0.2 5 1.5 1 1.75 100 05
NSDU45 1 40 25k 150k | 0.2 5 1 0.2 1.75 100 05
NSD152 1 40 10k 250k | 0.1 5 1.5 1 1.756 100 05
NSD154 1 40 5k 0.1 5 1.5 1 1.76 100 05
D40K2 D41K2 1 50 10k 0.2 5 1.5 1.5 1.67 75 05/61
D40K4 D41K4 1 50 10k 0.2 5 1.5 1.0 1.67 75 05/61
NSDU45A 1 50 25k 150k | 0.2 5 1 0.2 1.75 100 05
NSDU05 NSDU55 2 60 80 0.05 1 0.5 025 | 1.756 50 38/78
D40E5S D41E5 2 60 50 0.1 2 1 1 1.3 38/78
NSDU06 NSDU56 2 80 80 0.05 1 0.5 025 | 1.75 50 39/79
D40E7 D41E7 2 80 50 0.1 2 1 1 1.3 38/78
NSDU07 NDSU57 2 100 80 0.05 1 0.5 025 | 1.756 50 39/79
D42C1 D43C1 3 30 25 0.2 1 0.5 1 2.1 50 4P/5P
D42C2 D43C2 3 30 100 220 0.2 1 0.5 1 2.1 50 4P/5P
D42C3 D43C3 3 30 40 120 0.2 1 0.5 1 2.1 50 4P/5P
D42C4 D43C4 3 45 25 0.2 1 0.5 1 2.1 50 4P/5P
D42C5 D43C5 3 45 100 220 0.2 1 0.5 1 21 50 4P/5P
D42C6 D43C86 3 45 40 120 0.2 1 0.5 1 2.1 50 4P/5P
D42C7 D43C7 3 60 25 0.2 1 0.5 1 21 50 4P/5P
D42C8 D43C8 3 60 100 220 0.2 1 0.5 1 241 50 4P/5P
D42C9 D43C9 3 60 40 120 0.2 1 0.5 1 2.1 50 4P/5P
D42GC10 D43C10 3 80 25 0.2 1 0.5 1 2.1 50 4P/5P
D42C12 D43C12 3 80 40 120 0.2 1 0.5 1 2.1 50 4P/5P
Pinout: NSDU, NSD, D40, D41 EBC
NSE, D42, D43 BCE
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TO-220 Planar Power Transistor Selection Guide

Part Number Ic | Vceo hrg @ Max VcE (saT) Pp* fr Process
NPN PNP (A) V) Min Max Ic(A) Vcg(V) (V) @ Ic(A) | (W) | (MH2) | (NPN/PNP)
D44C1 D45CH 3 30 25 0.2 1 0.5 1 30 50 4P/5P
D44C2 D45C2 3 30 40 120 0.2 1 0.5 1 30 50 4P/5P
D44C3 D45C3 3 30 40 120 0.2 1 0.5 1 30 50 4P/5P
D44C4 D45C4 3 45 25 0.2 1 0.5 1 30 50 4P/5P
D44C5 D45C5 3 45 40 120 0.2 1 0.5 1 30 50 4P/5P
D44Cé D45C6 3 45 40 120 0.2 1 0.5 1 30 50 4P/5P
D44C7 D45C7 3 60 25 0.2 1 0.5 1 30 50 4P/5P
D44C8 D45C8 3 60 40 120 0.2 1 0.5 1 30 50 4P/5P
D44C9 D45C9 3 60 40 120 0.2 1 0.5 1 30 50 4P/5P
D44C10  D45C10 3 80 25 0.2 1 0.5 1 30 50 4P/5P
D44C12  D45C12 3 80 40 120 0.2 1 0.5 1 30 50 4P/5P
D44H1 D45H1 10 30 35 2 1 8 50 50 4Q/5Q
D44H2 D45H2 10 30 60 2 1 8 50 50 4Q/5Q
D44H4 D45H4 10 45 35 2 1 1 8 50 50 4Q/5Q
D44H5 D45H5 10 45 60 2 1 1 8 50 50 4Q/5Q
D44H7 D45H7 10 60 35 2 1 1 8 50 50 4Q/5Q
D44Hg D45H8 10 60 60 2 1 1 8 50 50 4Q/5Q
D44H10  D45H10 | 10 80 35 2 1 1 8 50 50 4Q/5Q
D44H11  D45H11 | 10 80 60 2 1 1 8 50 50 4Q/5Q
Pinout: BCE
"Tg = 25°C
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Planar Power Transistor Selection Guide

400~

300~

200~

140~
120~
100~

BVggo - VOLTS

30-

Package

TO-92 (Note 1)
TO-237 (Notes 1,2)
TO-226 (Notes 1,2)
TO-237 (Note 3)
TO-202 (Note 3)

TO-220 (Note 3)
Note 1: T = 25°C
Note 2: Will do 1W-1.2W in PC Board.
Note 3: Tc = 25°C

Planar Power Process Selection Guide
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Industry NS Industry NS
Part. No. Package Part No. Package Part. No. Package Part No. Package

2N2102 TO-39 TN2102 TO-237 MPSU07 Mot 152 NSDU07 TO-202
2N2218A TO-39 TN2218A TO-237 MPSU07 Mot 152 92PU07 TO-237
2N2219A TO-39 TN2219A TO-237 MPSU10 Mot 152 NSDU10 TO-202
2N2905 TO-39 TN2905 TO-237 MPSU10 Mot 152 92PU10 TO-237
2N3019 TO-39 TN3019 TO-237 MPSU31 Mot 152 TN2102 TO-237
2N3020 TO-39 TN3020 TO-237 MPSU45 Mot 152 NSDU45 TO-202
2N3053 TO-39 TN3053 TO-237 MPSU45 Mot 152 NSDU45 TO-237
2N3467 TO-39 TN3467 TO-237 MPSU45A Mot 152 NSDU45A TO-202
2N3724 TO-39 TN3724 TO-237 MPSU51 Mot 152 NSDU51 TO-202
2N3725 TO-39 TN3725 TO-237 MPSU51 Mot 152 92PU51 TO-237
2N4032 TO-39 TN4032 TO-237 MPSUS51A Mot 152 NSDU51A TO-202
2N4033 TO-39 TN4033 TO-237 MPSU52 Mot 152 NSPU52 TO-202
2N4037 TO-39 TN4037 TO-237 MPSU52 Mot 152 92PU51A TO-237
MPSUO1 | Mot 152 NSDU01 TO-202 MPSU55 Mot 152 NSDU55 TO-202
MPSUO1 Mot 152 92PU01 TO-237 MPSU55 Mot 152 92PU55 TO-237
MPSUO1A Mot 152 NSDUO1A TO-202 MPSU56 Mot 152 NSDU56 TO-202
MPSUO1A Mot 162 92PUO1A TO-237 MPSU56 Mot 152 92PUS56 TO-237
MPSU02 Mot 152 NSDU02 TO-202 MPSU57 Mot 152 NSDU57 TO-202
MPSU02 Mot 152 TN2219A TO-237 MPSU57 Mot 152 92PU57 TO-237
MPSUO03 Mot 152 92PU391 TO-237

MPSUO04 Mot 152 92PU319 TO-237

MPSUO05 Mot 152 NSDU05 TO-202

MPSUO05 Mot 152 92PU05 TO-237

MPSU06 Mot 152 NSDU06 TO-202

MPSU06 Mot 152 92PU06 TO-237
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Power MOSFET Cross Reference

Industry NS Part Industry NS Part Industry NS Part
Part No. Number Part No. Number Part No. Number
2N6755 2N6755 28K512 IRF452 BUZ63B IRF332
2N6756 2N6756 28K552 IRF831 BUZ64 IRF352
2N6757 2N6757 28K553 IRF830 BUZ64A IRF352
2N6758 2N6758 28K554 IRF841 BUZ71 FMP18N05
2N6759 2N6759 28K555 IRF840 BUZ71A FMP18N05
2N6760 2N6760 BUZ10 FMP18NO05 BUZ72 IRF530
2N6761 2N6761 BUZ10A FMP18N05 BUZ72A IRF532
2N6762 2N6762 BUZ20 IRF530 BUZ73A IRF632
2N6763 2N6763 BUZ21 IRF540 BUZ74 IRF820
2N6764 2N6764 BUZ21A IRF540 | BUZ74A IRF822
2N6765 2N6765 BUZ23 IRF130 BUZ76 IRF720
2N6766 2N6766 BUZ24 IRF150 BUZ76A IRF722
2N6767 2N6767 BUZ25 IRF140 D84BK2 IRF511
2N6768 2N6768 BUZ30 IRF632 D84BL2 IRF510
2N6769 2N6769 BUZ31 IRF640 D84BM2 IRF611
2N6770 2N6770 BUZ32 IRF630 D84BQ1 IRF711
28K277 IRF333 BUZ32A MTP12N20 D84BQ2 IRF710
28K278 IRF332 BUZ34 IRF240 ~ D84CK1 IRF521
25K294 IRF522 BUZ35 IRF230 ~ DB4CK2 IRF521
2SK295 IRF522 BUZ35A IRF230 D84CL1 IRF520
2SK296 MTP3N35 BUZ36 IRF252 D84CL2 IRF520
28K298 IRF332 BUZ40 IRF822 D84CM1 IRF621
2SK299 IRF431 BUZ41 IRF842 D84CM2 IRF621
28K308 IRF243 BUZ41A IRF830 D84CN1 MTP7N18
28K310 IRF710 BUZ42 IRF832 D84CN2 IRF620
28K311 IRF823 BUZ42A IRF832 D84CQ1 IRF721
28K312 IRF342 BUZ43 IRF422 D84CQ2 IRF720
28K313 IRF441 BUZ44 IRF442 D84CR1 IRF821
28K319 IRF720 BUZ44A IRF430 D84CR2 IRF820
28K320 IRF723 BUZ44B IRF430 D84DK1 IRF531
28K324 IRF352 BUZ45 IRF452 D84DK2 IRF531
25K325 IRF453 BUz45B IRF452 D84DL1 IRF530
28K338 IRF730 BUZ45C IRF453 D84DL2 IRF530
28K346 IRF523 BUZ46 IRF432 D84DM1 IRF631
28K355 IRF241 BUZ46A IRF430 D84DM2 IRF631
28K357 IRF623 BUZ60 IRF730 D84DN1 MTP12N18
28K382 IRF822 BUZ60A IRF730 D84DN2 IRF630
2SK383 IRF530 BUZ60B IRF732 D84DQ1 IRF731
28K428 IRF543 BUZ63 IRF330 D84DQ2 IRF730
28K440 IRF630 BUZ63A IRF330 D84DR1 IRF831
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Power MOSFET Cross Reference (continued)

Industry NS Part Industry NS Part Industry NS Part

Part No. Number Part No. Number Part No. Number
D84DR2 IRF830 PM1010M IRF132 RFM10N15 IRF243
D84EK1 IRF541 PM1010P IRF532 RFM12N08 IRF130
D84EK2 IRF541 PM1203P IRF521 RFM12N10 IRF130
D84EL1 MTP4NO8 PM1204P IRF633 RFM12N18 IRF242
D84EL2 IRF540 PM1206M IRF231 RFM12N20 IRF242
D84EM1 IRF641 PM1206P IRF631 RFM15N05 IRF143
D84EM2 IRF641 PM1503P IRF611 RFM15N06 IRF143
D84EN1 IRF640 PM1504P IRF623 RFM15N12 IRF253
D84EN2 IRF640 PM1506M IRF233 RFM15N15 IRF253
D84EQ1 IRF741 PM1506P IRF633 RFM18N08 IRF142
DB4EQ2 IRF740 PM1510M IRF240 RFM18N10 IRF142
D84ER1 IRF841 PM1510P IRF643 RFM25N05 IRF141
D84ER2 IRF840 PM508P IRF523 RFM25N06 IRF141
D84MN2 IRF610 PM510P IRF521 RFM4N35 IRF333
D86DK1 IRF131 PM512M IRF131 RFM4N40 IRF332
D86DK2 IRF131 PM512P IRF531 RFM6N45 IRF431
D86DL1 IRF130 PM518M IRF143 RFM6N50 IRF430
D86DL2 IRF130 PM604P IRF513 RFM7N35 MTM8N35
D86DM1 IRF231 PM605P IRF523 RFM7N40 MTMB8N40
D86DM2 IRF231 PM608P IRF521 RFM8N18 IRF232
D86DN1 IRF230 PM609P IRF523 RFM8N20 IRF232
D86DN2 IRF230 PM610P IRF521 RFP10N12 IRF643
D86DQ1 IRF331 PM612M IRF131 RFP10N15 IRF643
D86DQ2 IRF330 PM612P IRF531 RFP12N08 IRF530
D86DR1 IRF431 PM614M IRF131 RFP12N10 IRF530
D86DR2 IRF430 PM614P IRF531 RFP12N18 IRF642
D86EK1 IRF141 PM618M IRF143 RFP12N20 IRF642
D86EL1 IRF140 PM618P IRF543 RFP15N05 IRF543
D86EM1 IRF241 PM804P IRF512 RFP15N06 IRF543
D86EN1 IRF240 PM805P IRF522 RFP18N08 IRF542
D86EQ1 IRF341 PM808P IRF520 RFP18N10 IRF542
D86EQ2 IRF340 PM814M IRF130 RFP25N05 FMP20NO05
D86ER1 IRF441 PM814P IRF530 RFP25N06 IRF541
D86ER2 IRF440 PM816M IRF152 RFP2N08 IRF512
D86FQ1 IRF351 PM816P MTP20N08 RFP2N10 IRF512
D86FQ2 IRF350 PM820M IRF140 RFP2N12 IRF611
D86FR1 IRF451 PM820P IRF540 RFP2N15 IRF611
D86FR2 IRF450 RFK10N45 IRF453 RFP2N18 IRF612
IRFZ20 FMP18N05 RFK10N50 IRF452 RFP2N20 IRF612
IRFZ22 FMP18N05 RFK12N35 IRF353 RFP4N05 IRF513
MTP5N18 IRF520 RFK12N40 IRF352 RFP4N06 IRF513
MTP5N20 IRF520 RFK25N18 IRF252 RFP4N35 IRF733
MTP8NO08 IRF522 RFK25N20 IRF252 RFP4N40 IRF732
MTP8N10 IRF522 RFK30N12 IRF251 RFP6N45 IRF841
MTP8N18 IRF630 RFK30N15 IRF251 RFP6N50 IRF840
MTP8N20 IRFE30 RFK35N08 IRF150 RFP7N35 IRF741
MTP25N05 FMP20N05 RFK35N10 IRF150 RFP7N40 IRF740
PM1006P IRF522 RFM10N12 IRF243 RFP8N18 IRF630
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Power MOSFET Cross Reference

Power MOSFET Cross Reference (continued)

Industry NS Part Industry NS Part Industry NS Part
Part No. Number Part No. Number Part No. Number
RFP8N20 IRF630 RRF723 IRF723 VN1120N5 IRF612
RRF320 IRF320 RRF730 IRF730 VN1200A IRF641
RRF321 IRF321 RRF731 IRF731 VN1201A IRF643
RRF322 IRF322 RRF732 IRF732 VN1210N5 IRF520
RRF323 IRF323 RRF733 IRF733 VN1216N5 IRF620
RRF330 IRF330 RRF820 IRF820 VN1220N5 IRF620
RRF331 IRF331 RRF821 IRF821 VN2306N1 IRF143
RRF332 IRF332 RRF822 IRF822 VN2310N1 IRF142
RRF333 IRF333 RRF823 IRF823 VN2310N5 IRF542
RRF420 IRF420 RRF830 IRF830 VN2316N1 IRF242
RRF421 IRF421 RRF831 IRF831 VN2316N5 IRF642
RRF422 IRF422 RRF832 IRF832 VN2320N1 IRF242
RRF423 IRF423 RRF833 - IRF833 VN2320N5 IRF642
RRF430 IRF430 SD1002KD IRF430 VN2335N1 IRF341
RRF431 IRF431 SD1005CD IRF631 VN2335N5 IRF741
RRF432 IRF432 SD1005KD IRF231 VN2340N1 IRF340
RRF433 IRF433 SD1011KD IRF440 VN2340N5 IRF740
RRF510 IRF510 SD1012KD IRF431 VN2345N1 IRF433
RRF511 IRF511 SD1014CD IRF622 VN2345N5 IRF843
RRF512 IRF512 SD1021KD IRF330 VN2350N1 IRF442
RRF513 IRF513 SD500CD IRF833 VN2350N5 IRF842
RRF520 IRF520 SD500KD IRF433 VN3500A IRF331
RRF521 IRF521 SD900KD IRF442 VN3500D IRF731
RRF522 IRF522 STM3110 IRF341 VN3501A IRF333
RRF523 IRF523 STM3111 IRF340 VN3501D IRF733
RRF610 IRF610 STM3112 IRF453 VN3502A IRF430
RRF6&11 IRF&11 STM360 IRF331 VN4000A IRF330
RRF612 IRF612 STM361 IRF330 VN4000D IRF730
RRF613 IRF613 STM362 IRF442 VN4001A IRF332
RRF620 IRF620 VNOB00A IRF130 VN4001D IRF732
RRF621 IRF621 VN0800D IRF530 VN4501A IRF431
RRF622 IRF622 VNO801A IRF132 VN4501D IRF831
RRF623 IRF623 VN0801D IRF532 VN4502A IRF433
RRF710 IRF710 VN1000A IRF130 VN4502D IRF833
RRF711 IRF711 VN1000D IRF530 VN5001A IRF430
RRF712 IRF712 VN1001A IRF132 VN5001D IRF830
RRF713 IRF713 VN1001D IRF532 VN5002A IRF432
RRF720 IRF720 VN1106N5 IRF511 VN5002D IRF832
RRF721 IRF721 VN1110NS IRF510 VNLOO1A IRF331
RRF722 IRF722 VN1116N§ IRF612 VNMOO1A IRF330
VNNOO2A IRF443
VNPO02A IRF430
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Metal TO-204AA/TO-204AE Power MOSFETs

Q

Q

TL/G/10018-1
Part Vpss | Roson) | Ipr | Package Part Vpss | Rps(on) | Ipr | Package
Number | (V)| (" | (B | style | Proc- Number | (V) | (o | B | style | Proc:
IRF450CF | 500 | 0.320 | 14.5 | TO-204AA | Fa IRF250CF | 200 | 0.068 | 33.0 | TO-204AE | F3
IRF450 0.400 | 13.0 | TO-204AA | F4 2N6766 0.085 | 30.0 | TO-204AE | F2
2N6770 0.400 | 12,0 | TO-204AA | F4 IRF250 0.085 | 80.0 | TO-204AE | F3
IRF452 0500 | 12.0 | TO-204AA | F4 IRF252 0.120 | 250 | TO-204AE | F3
IRF440 0850 | 80 | TO-204AA | E3 IRF240 0.180 | 18.0 | TO-204AA | E2
IRF442 1100 | 7.0 | TO-204AA | E4 IRF242 0.220 | 16.0 | TO-204AA | E2
IRF430 - 1500 | 45 | TO-204AA | C4 2N6758 0.400 | 9.0 | TO-204AA | C2
2N6762 1500 | 45 | TO-204AA | C4 IRF230 0.400 | 9.0 | TO-204AA | C2
IRF432 2.000 | 4.0 | TO-204AA | C4 IRF232 0500 | 8.0 | TO-204AA | C2
IRF451 | 450 | 0.400 | 13.0 | TO-204AA | Fa IRF251 | 150 | 0.085 | 30.0 | TO-204AE | F3
IRF453 0500 | 12.0 | TO-204AA | F4 2N6765 0.120 | 25.0 | TO-204AE | F2
2N6769 0500 | 11.0 | TO-204AA | F4 IRF253 0.120 | 25.0 | TO-204AE | F3
IRF441 0.850 | 8.0 | TO-204AA | E4 IRF241 0.180 | 18.0 | TO-204AA | E2
IRF443 1100 | 7.0 | TO-204AA | E4 IRF243 0.220 | 16.0 | TO-204AA | E2
IRF431 1500 | 45 | TO-204AA | C4 IRF231 0400 | 9.0 | TO-204AA | C2
IRF433 2000 | 40 | TO-204AA | C4 IRF233 0.500 | 8.0 | TO-204AA | C2
2N6761 2000 | 40 | TO-204AA | C4 2N6757 0.600 | 8.0 | TO-204AA | C2
IRF350CF | 400 | 0.240 | 16.8 | TO-204AA | F3 IRF150CF | 100 | 0.044 | 44.0 | TO-204AE | FA
IRF350 0.300 | 150 | TO-204AA | F3 IRF150 0.055 | 40.0 | TO-204AE | Fi
IRF352 0400 | 13.0 | TO-204AA | F3 2N6764 0.055 | 38.0 | TO-204AE | Fi
2N6768 0300 | 14.0 | TO-204AA | F3 IRF152 0.080 | 33.0 | TO-204AE | Fi
IRF340 0.550 | 10.0 | TO-204AA | E3 IRF140 0.085 | 27.0 | TO-204AE | Ef
IRF342 0.800 | 8.0 | TO-204AA | E3 IRF142 0.110 | 24.0 | TO-204AE | Ef
IRF330 1.000 | 55 | TO-204AA | C3 2N6756 0.180 | 14.0 | TO-204AA | Cf
2N6760 1.000 | 55 | TO-204AA | C3 IRF130 0.180 | 14.0 | TO-204AA | Cf
IRF332 1500 | 45 | TO-204AA | C3 IRF132 0.250 | 12.0 | TO-204AA | C1
IRF351 | 350 | 0.300 | 15.0 | TO-204AA | F3 IRF151 60 | 0055 | 40.0 | TO-204AE | F1
IRF353 0400 | 13.0 | TO-204AA | F3 2N6763 0.080 | 31.0 | TO-204AE | F3
2N6767 0400 | 12.0 | TO-204AA | F3 IRF153 0.080 |33.0 | TO-204AE | Fi
IRF341 0550 | 10.0 | TO-204AA | F3 IRF141 0.085 | 27.0 | TO-204AE | Ef
IRF343 0.800 | 80 | TO-204AA | E3 IRF143 0.110 | 24.0 | TO-204AE | Ef
IRF331 1000 | 55 | TO-204AA | C3 IRF131 0.180 | 14.0 | TO-204AA | Cf
IRF333 1500 | 45 | TO-204AA | C3 2N6755 0.250 | 12.0 | TO-204AA | Ci
2N6759 1500 | 45 | TO-204AA | C3 IRF133 0.250 | 12.0 | TO-204AA | Ci
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Power MOSFET Selection Guide

Plastic Encapsulated TO-220AB/TO-3P Power MOSFETs
TO-220AB

TL/G/10018-2

TO-3P

TL/G/10018-3

Part Vpss | Ros(on) | Ibr | Package Proc. Part Vpss | Rps(on) | Ipr | Package Proc.
Number V) Q) (A) Style Number ) Q) (A) Style
IRFP450CF | 500 | 0.320 | 15.5 | TO-3P F4 IRFP351CF | 350 | 0.240 |18.0 [ TO-3P F3
IRFP450 0.400 |14.0 | TO-3P Fa IRFP351 0300 |16.2 | TO-3P F3
IRF840CF 0680 | 89 | TO-220AB | E4 IRFP341CF 0.440 | 120 | TO-3P E3
IRFP440C 0680 | 105 | TO-3P E3 IRF741 0550 |10.0 | TO-220AB | E3
IRF840 0.850 | 8.0 | TO-220AB | E4 IRFP341 0.550 |11.0 | TO-3P E3
IRFP440 0.850 | 8.8 | TO-3P E3 IRF743 0.800 | 8.0 | TO-220AB| E3
IRF842 1100 | 7.0 | TO-220AB | E4 IRF731 1.000 | 55 | TO-220AB | C3
IRF830CF 1.200 | 50 | TO-220AB | C4 MTP5N35 1.000 | 50 [ TO-220AB| C3
IRF830 1500 | 4.5 | TO-220AB | C4 IRF733 1500 | 4.5 | TO-220AB | C3
MTP4N50 1500 | 4.0 | TO-220AB | C4 IRF721 1.800 | 3.0 | TO-220AB | B4
IRF832 2000 | 40 | TO-220AB | Ca4 IRF723 2500 | 25 | TO-220AB | B4
IRF820CF 2.400 | 2.8 | TO-220AB | B5 MTP3N35 3300 | 3.0 [ TO-220AB | B4
IRF820 3.000 | 25 | TO-220AB | BS5 IRF711 3.600 | 1.5 | TO-220AB | A3
IRF822 4000 | 20 | TO-2208B| B5 IRF713 5000 | 1.3 | TO-220AB | A3
MTP2N50 4000 | 25 | TO-220AB | BS MTP2N35 5000 | 2.0 | TO-220AB | A3
IRFP451CF | 450 | 0.320 [ 15.5 | TO-3P F4 IRFP250CF | 200 | 0.068 | 35.9 [ TO-3P F3
IRFP451 0.400 | 140 | TO-3P F4 IRFP250 0.085 | 325 | TO-3P F3
IRFP441CF 0.680 |105 | TO-3P F4 IRF640CF 0.144 | 200 | TO-220AB | E2
IRF841 0.850 | 8.0 | TO-220AB | E4 IRFP240CF 0.144 | 22.0 | TO-3P E2
IRFP441 0850 | 8.8 | TO-3P E4 IRF640 0.180 |18.0 | TO-220AB | E2
IRF843 1100 | 7.0 | TO-220AB | E4 IRFP240 0.180 | 19.8 | TO-3P E2
MTP4N45 1.500 | 4.0 | TO-220AB | C4 IRF642 0.220 |16.0 | TO-220AB | E2
IRF831 1500 | 4.5 | TO-220AB | C4 IRF630CF 0320 |10.0 | TO-220AB | G2
IRF833 2.000 | 4.0 | TO-220AB| Ca MTP12N20 0.350 |12.0 | TO-220AB | G2
IRF821 3.000 | 25 | TO-220AB | B5 IRF630 0.400 | 9.0 | TO-220AB | ©2
IRF823 4.000 | 20 | TO-2208B| B5 IRF632 0.500 -| 8.0 | TO-220AB | C2
MTP2N45 4.000 | 25 | TO-220AB | BS IRF620CF 0.640 | 5.6 | TO-220AB | B3
IRFP350CF | 400 | 0.240 | 18.0 | TO-3P F3 MTP7N20 0700 | 7.0 | TO-220A8 | B3

IRF620 0.800 | 5.0 | TO-220AB| B3
IRFP350 0300 |16.2 [ TO-3P F3

IRF622 1.200 | 40 | TO-220AB | B3
IRF740CF 0.440 |11.0 [ TO-220AB | E3

IRF610 1500 | 25 | TO-220AB | A2
IRFP340CF 0.440 | 120 | TO-3P E3

MTP2N20 1.800 | 35 | TO-220AB | A2
IRF740 0.550 | 10.0 | TO-220AB | E3 AL 2900 | o0 | Tozoons | s
IRFP340 0550 | 11.0 | TO-3P E3 : : -
IRF742 0.800 | 8.0 | TO-220AB | E3 MTP12N18 | 180 | 0.350 |12.0| TO-220AB | C2
IRF730CF 0.800 | 6.2 | TO-220AB | €3 MTP7N18 0700 | 7.0 | TO-220AB | B3
IRF730 1.000 | 55 | TO-220AB | ©3 MTP2N18 1.800 | 3.25 | TO-220AB | A2
MTPSN40 1.000 | 50 } TO-220A8 | C3 IRFP251CF | 150 | 0.068 | 35.9 [ TO-3P F3
IRF720CF 1440 | 38 | TO-220AB | B4

IRFP251 0.085 | 325 | TO-3P F3
IRF732 1500 | 4.5 | TO-220AB | C3

IRFP241CF 0.144 | 22.0 | TO-3P E2
IRF720 1.800 | 3.0 | TO-220AB | B4

IRF641 0.180 |18.0 | TO-220AB | E2
IRF722 2500 | 25 | TO-220AB | B4

IRFP241 0.180 | 19.8 | TO-3P E2
MTP3N40 3300 | 3.0 | TO-220AB | B4 IRF643 0220 | 160 | To-22088 | E2
IRF710 3.600 | 1.5 | TO-220AB | A3 - :
IRF712 5000 | 1.3 | TO-220AB | A3
MTP2N40 5000 | 2.0 | TO-220AB| A3
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Plastic Encapsulated TO-220AB/TO-3P (Continued)

TL/G/10018-2

TL/G/10018-3
NPal‘t Vpss | Ros(on) | Ior | Package Proc. Part Vpss | Rps(on) | Ipr | Package Proc.
umber ) Q) (A) Style Number (\))] Q) (A) Style
IRF631 150 | 0.400 | 9.0 | TO-220AB | G2 MTP20N10 0.150 | 20.0 | TO-220AB | C2
IRF633 0.500 | 8.0 | TO-220AB | C2 IRF530 0.180 | 14.0 [ TO-220AB | C3
IRF621 0.800 | 5.0 | TO-220AB | B3 IRF520CF 0.240 | 9.1 | TO-220AB | B2
IRF623 1200 | 4.0 | TO-220AB | B3 IRF532 0.250 | 12.0 [ TO-220AB | C3
IRF611 1500 | 25 | TO-220AB | A2 IRF520 0.300 | 80 | TO-220AB | B2
IRF613 2400 | 2.0 | TO-220AB | A2 MTP10N10 0330 |10.0 [ TO-220AB | C2
IRFP150CF | 100 | 0.044 | 47.5| TO-3P F1 IRF522 0400 | 7.0 | TO-220AB | B2
IRFP150 0.055 | 430 | TO-3P F1 IRF510 0.600 | 4.0 | TO-220AB | A1
IRF540CF 0.068 | 30.0 | TO-220AB | E1 IRF512 100 | 0800 | 85 ) TO-220A8 | At
IRFP140CF 0.068 |33.0 | TO-3P E1 MTP4N10 0800 | 5.0 | TO-220AB| A1
IRF540 0.085 | 27.0 | TO-220AB | Ef MTP20NO8 | 80 | 0.150 |20.0 | TO-220AB | Ci
IRFP140 0.085 | 205 | TO-3P E1 MTP10NO8 0.330 | 10.0 | TO-220AB | C2
IRF542 0.110 | 240 | TO-2208B | Et MTP4NO8 0.800 | 5.0 | TO-220AB | A1
IRFS30CF 0.144 | 160 TO-220AB| C3 IRFP151CF | 60 | 0.044 | 47.5| TO-3P F1
IRFP151 0.055 | 430 | TO-3P F1
IRFP141CF 0.068 | 33.0 | TO-3P E1
IRF541 0.085 | 27.0 | TO-220AB | Et
IRFP141 0.085 | 205 | TO-3P E1
FMP18N06 0.085 | 20.0 [ TO-220AB | B1
FMP20N06 0.100 | 18.0 | TO-220AB | Bt
IRF543 0.110 | 240 | TO-2208B | E1
IRF531 0.180 | 140 | TO-220AB | C3
IRF533 0.250 |12.0 [ TO-220AB | C3
IRF521 0.300 | 80 |TO-220AB| B2
IRF523 0400 | 7.0 | TO-220aB | B2
IRF511 0.600 | 40 | TO-220AB | A1
IRF513 0.800 | 35 | TO-220AB | At
FMP20NO5 | 50 | 0.085 |20.0 | TO-220AB | B1
FMP18N05 0.100 | 18.0 | T0-220AB | B1
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Semiconductor

ejeq spoiq

Diode Data

Computer Diodes (Glass Package)

Device Package VRRM ln VR Ve I ¢ ter Test Proc.
No. No. v nA e v © ma | PP | M 1 cona No
: : Min Max Min Max Max Max : :
1N625 DO-35 30 1000 20 15 4 1000 (Note 1) D4
1N914 DO-35 100 25 20 1.0 10 4 (Note 2) D4
5000 75 '
1N914A DO-35 100 25 20 1.0 20 4 (Note 2) D4
5000 75
1N914B DO-35 100 25 20 0.72 5 4 (Note 2) D4
5000 75 1.0 100
1N916 DO-35 100 25 20 1.0 10 4 (Note 2) D4
5000 75
1NS16A DO-35 100 25 20 1.0 20 4 (Note 2) D4
5000 75
1N916B DO-35 100 25 20 0.73 5 4 (Note 2) D4
5000 75 1.0 30
1N3064 DO-35 75 100 50 0.575 0.250 2 4 (Note 3) D4
0.650 1.0
0.710 2.0
1.0 10.0
1N3600 DO-35 75 100 50 0.54 0.62 1.0 25 4 (Note 4) D4
0.66 0.74 10.0
0.76 0.86 50.0
0.82 0.92 100.0
0.87 1.0 200.0
1N4009 DO-35 35 100 25 1.0 30 4 2 (Note 2) D4
1N4146 DO-35 See Data for 1IN914A/914B
1N4147 DO-35 See Data for 1IN914A/914B
1N4148 DO-35 See Data for IN914
1N4149 DO-35 See Data for IN916
1N4150 DO-35 See Data for IN3600
1N4151 DO-35 75 50 50 1.0 50 4 2 (Note 2) D4
1N4152 DO-35 40 50 30 0.49 0.55 0.1 4 2 (Note 2) D4
0.53 0.59 0.25
0.59 0.67 1.0
0.62 0.70 2.0
0.70 0.81 10.0
0.74 0.88 20.0
1N4153 DO-35 75 50 50 See 1N4152 4 2 (Note 2) D4
1N4154 | DO-35 35 100 25 1.0 30 4 2 | (Note2) | D4




Diode Data

Computer Diodes (Glass Package) (continued)

Device | Package | VRRM ln VR Mi I c trr Test Proc.
No No v nA @ v v mA PF ns Cond No
: : Min Max Min Max Max Max ) )
1N4244 DO-7 20 100 10 1.0 20 0.8 0.75 (Note 5) D3
250 15
1N4305 DO-35 75 100 50 0.575 0.250 2 2 (Note 2) D4
0.650 1.0 4 (Note 3)
0.710 2.0
0.85 10.0
1N4376 DO-7 20 100 10 0.42 0.50 0.010 1.0 750 (Note 5) D3
0.52 0.61 0.1
0.64 0.74 1.0
0.76 0.88 10.0
0.81 0.95 20.0
0.89 1.10 50.0
Note 1: I = 30 mA, Vg = 35V, Recovery to 400 k(2.
Note 2: I = 10 mA, Vg = 5V, R = 1009, Recovery to 1.0 mA.
Note 3: Ir = Iz = 10 mA, Vg = 1.0V, R_ = 1009
Note 4: I = Iz = 10 mA to 200 mA, R = 1000,
Note 5: I = Ig = 10 mA, R = 10092, Recovery to 1.0 mA.
Device Package VRRM ln VR Mi I ¢ trr Test Proc.
No No. v nA e v ma | PP | ™ | cong No.
: ) Min Max Min Max Max Max ' )
1N4446 DO-35 100 25 20 1.0 20 4.0 4.0 (Note 1) D4
1N4447 DO-35 100 25 20 1.0 20 4.0 4.0 (Note 1) D4
1N4448 DO-35 100 25 20 1.0 100 2.0 4.0 (Note 1) D4
1N4449 DO-35 100 25 20 1.0 30 2.0 4.0 (Note 1) D4
1N4450 DO-35 40 50 30 0.42 0.54 0.1 4.0 4.0 (Note 2) D4
0.52 0.64 1.0
0.64 0.76 10
0.80 0.92 100
1.0 200
1N4454 DO-35 75 100 50 1.0 10 2.0 4.0 (Note 2) D4
1N5282 DO-35 80 100 55 0.45 0.49 0.1 2.5 20 (Note 1) D4
0.55 0.60 1.0
0.67 0.725 10.0
0.80 0.90 100.0
0.92 1.10 300.0
1.05 1.30 500.0
BAX13 DO-35 50 25 10 0.7 2.0 3.0 4.0 (Note 3) D4
50 25 1.0 20.0
200 50 1.63 75.0
BAY71 DO-35 50 100 35 0.46 0.56 0.1 2.0 2.0 (Note 4) D4
0.57 0.69 1.0
0.69 0.88 10.0
0.76 1.0 20.0
BAWT75 DO-35 35 100 25 1.0 30 2.0 (Note 4) D4
BAW76 DO-35 75 100 50 1.0 100 2.0 (Note 4) D4
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o
Computer Diodes (Glass Package) (continued) §
Device Package VRRM ln VR Wi I c trr Test Proc. ﬁ?
No. No. v nA @ \' v e mA pF ns Cond. No. )
Min Max Min Max Max Max
BAY74 DO-35 50 100 35 0.54 0.65 1.0 3.0 4.0 (Note 5) D4
0.65 0.77 10.0
0.73 0.88 50.0
0.78 0.93 100.0
0.82 1.0 200.0
0.85 1.10 300.0
BAY82 DO-7 15 100 12 0.41 0.53 0.010 13 0.75 (Note 2) D3
0.53 0.66 0.1
0.64 0.79 1.0
0.77 0.94 10
0.80 1.00 20
0.90 1.35 50
FD700 DO-7 30 50 20 0.42 0.50 0.01 1.0 0.70 (Note 2) D3
0.52 0.61 0.1
0.64 0.74 1.0
0.76 0.88 10
0.81 0.95 20
0.89 1.10 50
FD777 DO-7 15 100 8 0.42 0.53 0.01 1.3 0.75 (Note 2) D3
0.52 0.64 0.1
0.64 0.79 1.0
0.76 0.94 10
0.81 1.00 20
0.89 1.35 50
Note 1: I = 10 mA, VR = 8V, R_ = 1000, Recovery to 1.0 mA.
Note 2: Iz = Ig = 10 mA, R, = 100Q.
Note 3: Ir = 10 mA, I = 1 mA, VR = 8V, R_ = 100Q.
Note 4: Iz = 10 mA, Ig = 6 mA, VR = 6V, R = 100Q, Recovery to 1 mA.
Note 5: I = 10 mA to 200 mA, Recovery to 100% of Ig.
Device Package VRAM In VR Ve I c trr Test Proc.
No. No v nA e v ® mA PF ns Cond No
: Min Max Min Max Max Max i :
FDH600 DO-35 75 100 50 0.65 1.0 25 4.0 (Note 2) D4
0.79 10
0.86 50
0.92 100
1.0 200
FDH666 DO-35 40 100 25 0.65 1.0 3.5 4.0 (Note 1) D4
0.79 10.0
0.86 50.0
1.0 100.0
FDH900 DO-35 45 500 40 1.0 100.0 3.0 4.0 (Note 2) D4
FDH999 DO-35 35 1000 25 1.0 10.0 5.0 5.0 (Note 2) D4
Note 1: I = Ig = 10 mA, R = 100Q, Recovery to 0.1 Ig.
Note 2: I = 10 mA, Iy = 10 mA, R = 100Q, |y = 1.0 mA.




Diode Data

Low Leakage Diodes (Glass Package)

: VRRM Ir Vg C
omr [ e | | 8w | Y| n [
: : Min Max Min Max Max )
1N456 DO-35 30 25 25 1.0 40 10 D2
1N456A DO-35 30 25 25 1.0 100 D2
1N457 DO-35 70 25 60 1.0 20 8.0 D2
1N457A DO-35 70 25 60 1.0 100 D2
1N458 DO-35 150 25 125 1.0 7 6.0 D2
1N458A DO-35 150 25 125 1.0 100 D2
1N459 DO-35 200 25 175 1.0 3 6 D2
1N459A DO-35 200 25 175 1.0 100 D2
1N482B DO-35 40 25 36 1.0 100 D2
1N483B DO-35 80 25 70 1.0 100 D2
1N484B DO-35 150 25 130 1.0 100 D2
1N485B DO-35 200 25 180 1.0 100 D2
1N486B DO-35 250 50 225 1.0 100 D2
1N3595 DO-35 150 1.0 125 See 1N6099 8.0 D2
1N6099 DO-35 150 1.0 125 0.52 0.68 1.0 8.0 D2
0.60 0.75 5.0
0.65 0.80 10.0
0.75 0.88 50.0
0.79 0.92 100.0
0.83 1.0 200.0
BAY73 DO-35 125 5 100 0.60 0.68 1.0 8.0 D2
0.67 0.75 5.0
0.69 0.80 10.0
0.78 0.88 50.0
0.81 0.94 100.0
0.85 1.00 200.0
BA129 DO-35 200 10 180 0.51 0.60 0.1 6.0 D2
0.60 0.71 1.0
0.69 0.83 10
0.78 1.00 100
FDH300 DO-35 150 1.0 125 0.68 1.0 6.0 D2
0.75 5.0
0.8 10.0
0.88 50.0
0.92 100.0
1.0 200.0
FDH333 DO-35 150 3.0 125 0.80 0.89 50 6.0 D2
0.83 0.94 100
0.86 0.97 150
0.87 1.056 200
0.88 1.08 250
0.90 1.15 300
FJT1100 DO-7 30 0.001 5.0 1.05 50 1.5 D6
0.010 15.0
FJT1101 DO-7 20 0.005 5.0 1.10 50 1.8 Dé
0.015 15.0
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High Voltage Diodes (Glass Package) §
Device Package VRAM IR VR Ve I ¢ trr Test Proc. E
No No. v nA @ v v e mA pF ns Cond No 5
) ) Min Max Min Max Max Max : :
1N625 DO-35 30 1000 20 1.5 4.0 1000 (Note 1) D1
1N626 DO-35 50 1000 35 1.5 4.0 1000 (Note 1) D1
1N627 DO-35 100 1000 75 15 4.0 1000 (Note 1) D1
1N628 DO-35 150 1000 125 1.5 4.0 1000 (Note 1) D1
1N629 DO-35 200 1000 175 15 4.0 1000 (Note 1) D1
1N658 DO-35 120 50 50 1.0 100 300 (Note 2) D1
1N659 DO-35 60 5000 50 1.0 6.0 300 (Note 2) D1
1N660 DO-35 120 5000 100 1.0 6 300 (Note 3) D1
1N661 DO-35 240 10000 200 1.0 6 300 (Note 3) D1
Note 1: [ = 30 mA, VR = 35V, Recovery to 400 k.
Note 2: Vg = 40V, I = 5.0 mA, R = 2.0 kQ, G| = 10 pF, Recovery to 80 kQ.
Note 3: Vg = 35V, I = 30 mA, R = 2.0 k@, C|_ = 10 pF, Recovery to 400 kf2.
Device Package VRRM IR VR Ve Ie c trr Test Proc.
No. No. M nA @ v v e mA pF ns Cond No
. : Min Max Min Max Max Max . ’
1N3070 DO-35 200 100 175 1.0 100 5.0 50 (Note 1) D1
1N4938 DO-35 200 100 175 1.0 100 5.0 50 (Note 1) D1
BAV19 DO-35 120 100 100 1.0 100 5.0 50 (Note 2) D1
BAV20 DO-35 200 100 150 1.0 100 5.0 - 50 (Note 2) D1
BAV21 DO-35 250 100 200 1.0 100 5.0 50 (Note 2) D1
BAX17 DO-35 200 1.2 200 10 120 (Note 2) D1
BAY72 DO-35 125 100 100 0.51 0.64 1.0 5.0 50 (Note 3) D1
0.63 0.78 10.0
0.73 0.92 50.0
0.78 1.0 100.0
BAY80 DO-35 150 100 120 1.0 150 6.0 60 (Note 3) D1
FDH400 DO-35 200 100 150 1.1 300 2.0 50 (Note 4) D1
FDH444 DO-35 150 50 100 1.2 300 2.5 60 (Note 4) D1
Note 1: I = Ig = 30 mA, R, = 100
Note 2: Ir = 30 mA, Ig = 30 mA, R = 1009, Recovery to Ig = 3 mA.
Note 3: Iz = Iy = 30 mA, R = 75Q.
Note 4: Iz = 30 mA, R, = 1000, Iy = 3.0 mA.
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Diode Data

General Purpose Diodes (Gilass Package)

Device Package | VRRM lr Vr Ve I c trr Test Proc.

No. No v nA @ v v e mA pF ns Cond, No.
) : Min Max Min Max Max Max ) ’
1N461A DO-35 30 500 25 1.0 100 ‘D2
1N462A DO-35 70 500 60 1.0 100 D2
1N463A DO-35 200 500 175 1.0 100 D2
1N659 DO-35 60 5000 50 1.0 6.0 300 (Note 1) D4
1N660 DO-35 120 5000 100 1.0 6.0 300 (Note 1) D1
1N661 DO-35 240 10000 200 1.0 6.0 300 (Note 1) D1
1844 DO-35 50 50 ) 10 0.65 1.0 10 4.0 8 (Note 2) D4

0.70 1.2 30
18920 DO-35 50 100 50 1.2 200 6.5 D1
18921 DO-35 100 100 100 1.2 200 6.5 D1
18922 DO-35 150 100 150 1.2 200 6.5 D1
18923 DO-35 200 100 200 1.2 200 6.5 D1
BA128 DO-35 75 100 50 0.40 0.52 0.1 5.0 D4

0.51 0.64 1.0

0.63 0.79 10

0.73 1.00 50
BA130 DO-35 30 100 25 0.34 0.47 0.01 2.0 D4

0.45 0.58 0.1

0.56 0.71 1.0

) 0.69 1.00 10
BA217 DO-35 30 200 30 15 50 3.0 4.0 (Note 5) D4
BA218 DO-35 50 200 50 15 50 3.0 4.0 (Note 5) D4
BA317 DO-35 30 0.85 10 2.0 4.0 (Note 4) D4
BA318 DO-35 50 0.85 10 2.0 4.0 (Note 4) D4
BAV17 DO-35 25 100 20 1.0 100 5.0 50 (Note 3) D4

BAV18 DO-35 60 100 50 1.0 100 5.0 50 (Note 3) D4

BAX16 DO-35 180 100 150 1.5 200 10 120 (Note 3) D1
FDH900 DO-35 45 500 40 1.0 100 3.0 4.0 (Note 4) D4
FDH999 DO-35 35 1000 25 1.0 10 5.0 5.0 (Note 4) D4
FDH1000 DO-35 75 5000 50 1.0 500 5.0 D4

Note 1: Vg = 35V, I = 30 mA, R_ = 2.0 k2, C|_ = 10 pF, Recovery to 400 kQ.

Note 2: [ = I, = 10 mA, Recovery to 1 mA.

Note 3: Ir = 30 mA, Ig = 30 mA, R = 100Q.

Note 4: I = 10 mA, Ig = 10 mA, R = 1009, |y = 1.0 mA.
Note 5: It = 10 mA, Ig = 60 mA; R = 10002; Recovery to 1 mA,
Note 6: Iz = 10 mA; Iy = 60 mA; R = 100Q.
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Military Qualified Diodes §

Device Package VRRM IR VR Vr Ig c trr Proc. g

No. No. v nAoe Vo ma pF ns No. |B

Min Max Max Max Max

1N457JAN DO-35 70 25 60 1.0 20 6.0 D2
1N458JAN DO-35 150 25 125 1.0 7.0 6.0 D2
1N459JAN DO-35 200 25 175 1.0 3.0 6.0 D2
1N483BJAN DO-35 80 25 70 1.0 100 D2
1N483BJANTX DO-35 80 25 70 1.0 100 D2
1N485BJAN DO-35 200 25 180 1.0 100 D2
1N485BJANTX DO-35 200 25 180 1.0 100 D2
1N486BJAN DO-35 250 25 225 1.0 100 D2
1N486BJANTX DO-35 250 25 225 1.0 100 D2
1N914JAN DO-35 100 25 20 1.0 10 4.0 4.0 D4
1N914JANTX DO-35 100 25 20 1.0 10 4.0 4.0 D4
1N3064JAN DO-7 75 100 50 1.0 10 2.0 4.0 D4
1N3064JANTX DO-7 75 100 50 1.0 10 2.0 4.0 D4
1N3595JAN DO-7 150 1.0 125 1.0 200 8.0 3000 D2
1N3595JANTX DO-7 150 1.0 125 1.0 200 8.0 3000 D2
1N3595JANTXV DO-7 150 1.0 125 1.0 200 8.0 3000 D2
1N3600JAN DO-7 75 100 50 1.0 200 2.5 4.0 D4
1N3600JANTX DO-7 75 100 50 1.0 200 2.5 4.0 D4
1N3600JANTXV DO-7 75 100 50 1.0 200 2.5 4.0 D4
1N4148-1JAN DO-35 100 25 20 1.0 10 4.0 4.0 D4
1N4148-1JANTX DO-35 100 25 20 1 0 10 4.0 4.0 D4
1N4148-1JANTXV DO-35 100 25 20 1.0 10 4.0 40 - D4
1N4150-1JAN DO-35 75 100 50 1.0 200 2.5 4.0 D4
1N4150-1JANTX DO-35 75 100 50 1.0 200 2.5 4.0 D4
1N4150-1JANTXV DO-35 75 100 50 1.0 200 2.5 4.0 D4
1N4376JAN DO-7 20 100 10 1.1 50 1.0 0.756 D3
1N4376JANTX DO-7 20 100 10 11 50 1.0 0.75 D3
1N4454-1JAN DO-35 75 100 50 1.0 10 2.0. 4.0 D4
1N4454-1JANTX DO-35 75 100 50 1.0 10 2.0 4.0 D4
1N4454-1JANTXV DO-35 75 100 50 1.0 10 2.0 4.0 D4
1N3070JAN DO-35 200 100 175 1.0 100 5.0 50 D1
1N3070JANTX DO-35 200 100 175 1.0 100 5.0 50 D1
1N4306JAN DO-7 75 50 50 1.0 50 2.0 4.0 D4
1N4306JANTX DO-7 75 50 50 1.0 50 2.0 4.0 D4
1N4306JANTXV DO-7 75 50 50 1.0 50 2.0 4.0 D4
1N4307JAN DO-7 75 50 50 1.0 50 2.0 4.0 D4
1N4307JANTX DO-7 75 50 50 1.0 50 2.0 4.0 D4
1N4307JANTXV DO-7 75 50 50 1.0 50 2.0 4.0 D4
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Diode Data

Military Qualified Diode Arrays (Ceramic Package) (ote 1)

D:‘\gce Pa:'l;age Configuration VVM ‘<IF @ "'5\ :1'; It’lr; ;::

L i Min Max Max Max Max
1N5768JAN TO-85 CC8 60 1.0 100 40 20 4.0
1N5768JANTX TO-85 CC8 60 1.0 100 40 20 4.0
1N5768JANTXV TO-85 CC8 60 1.0 100 40 20 4.0
1N5770JAN TO-85 CA8 60 1.0 100 40 20 8.0
1N5770JANTX TO-85 CA8 60 1.0 100 40 20 8.0
1N5770JANTXV TO-85 CA8 60 1.0 100 40 20 8.0
1N5772JAN TO-85 M16N 60 1.0 100 40 20 8.0
1N5772JANTX TO-85 M16N 60 1.0 100 40 20 8.0
1N5772JANTXV TO-85 M16N 60 1.0 100 40 20 8.0
1N5774JAN TO-86 2M8 60 1.0 100 40 20 8.0
1N5774JANTX TO-86 2M8 60 1.0 100 40 20 8.0
1N5774JANTXV TO-86 2M8 60 1.0 100 40 20 8.0
1N6100JAN TO-86 S7 75 1.0 100 15 5.0 3.0
1N6100JANTX TO-86 S7 75 1.0 100 15 5.0 3.0
1N6100JANTXV TO-86 S7 75 1.0 100 15 5.0 3.0
1N6101JAN 6B S8 75 1.0 100 15 5.0 3.0
1N6101JANTX 6B S8 75 1.0 100 15 5.0 3.0
1N6101JANTXV 6B S8 75 1.0 100 15 5.0 3.0

Note 1: Refer to Process 15 for product family characteristics.
Note 2: t;; test conditions: Iy = 500 mA; Rg = 10Q; V¢ = 1.8V, t, = 15 ns Max.
Note 3: Capacitance is measured pin-to-pin across each diode and does not necessarily represent actual diode capacitance since other diode interconnections

can contribute additional capacitance.

Configurations

CccCs

9 10

TL/G/10019-2

TL/G/10019-4

8 9 10 11 12 13 14
TL/G/10019-5

CAs8

10
TL/G/10019-1

10

1"

12

13

14

15

16

TL/G/10019-8

TL/G/10019~-18
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(=]
Monolithic Diode Arrays (Plastic-Ceramic-Metal Packages) §
Device Package ) VRrm Ve I AVE tre Test Proc. g
No. No Configuration \ v @ mA mV ns Cond No. &
) : Min Max Max Max ’ .
1N5768 TO-85 CcC8 60 1.0 100 20 (Note 1) D15
1N5770 TO-85 CA8 60 1.0 100 20 (Note 1) D15
1N5772 TO-85 M16N 60 1.0 100 20 (Note 1) D15
1N5774 TO-86 2M8 60 1.0 100 20 (Note 1) D15
1N6100 TO-86 S8 75 1.0 100 (Note 2) D15
1N6101 TO-116-2 S8 75 1.0 100 5 (Note 2) D15
1N6496 20 Lead 2M16 60 1.0 200 10 (Note 3) D15
Cerpak 1.2 250
15 500
FSA2002 TO-85 CCs 60 1.0 100 10 (Note 3) D15
1.1 200
15 500
FSA2003 TO-85 CA8 60 1.0 100 10 (Note 3) D15
1.1 200
15 500
FSA2500M TO-85 M16 60 1.0 100 15 10 (Note 3) D15
1.1 200
1.5 500
FSA2501M TO-116-2 M16S 60 1.0 100 15 10 (Note 3) D15
1.1 200
1.5 500
FSA2501P TO-116 M16S 60 See FSA2500M 15 10 (Note 3) D15
FSA2503M TO-116-2 2M8 60 1.0 100 15 10 (Note 3) D15
1.1 200
1.5 500
FSA2503P TO-116 2Mm8 60 1.0 100 15 10 (Note 3) D15
1.1 200
1.5 500
FSA2504M TO-86 2Mm8 60 See FSA2503M 15 10 (Note 3) D15
FSA2508P 9B 2M8 60 See FSA2509M 15 10 (Note 3) D15
FSA2509M TO-116-2 2M8 60 1.0 100 15 10 (Note 3) D15
1.1 200
1.3 500
FSA2509P TO-116 2M8 60 1.0 100 15 10 (Note 3) D15
1.1 200
1.3 500




Diode Data

Monolithic Diode Arrays (Plastic - Ceramic - Metal Packages) (Continued)

VRRM VE AVE e
D:‘\gce Pa;l;age Configuration v \' @ :A mvV ns J::; P’:zc.
: ) Min Max ' Max | Max ’ :

FSA2510M TO-116-2 M16S 60 See FSA2509 15 10 (Note 3) D15
FSA2510P TO-116 M16S 60 See FSA2509 15 10 (Note 3) D15
FSA2563M TO-116-2 CC8S 60 1.0 100 15 10 (Note 3) D15

1.1 200

1.3 500
FSA2563P TO-116 Cccss 60 1.0 100 15 10 (Note 3) D15

14 200

1.3 500
FSA2564M TO-116-2 CA8S 60 See FSA2563 15 10 (Note 3) D15
FSA2564P TO-116 CA8S 60 See FSA2563 15 10 (Note 3) D15
FSA2565M TO-116-2 CC13 60 See FSA2563 15 10 (Note 3) D15
FSA2565P TO-116 CC13 60 See FSA2563 15 10 (Note 3) D15
FSA2566M TO-116-2 CA13 60 See FSA2563 15 10 (Note 3) D15
FSA2566P TO-116 CA13 60 See FSA2563 15 10 (Note 3) D15
Note 1: Ir = 200 mA, Iy = 200 mA, R, = 1009, Iy = 20 mA.
Note 2: I = Iy = 10 mA, Iy, = 1.0 mA, R = 1008,
Note 3: I = Iz = 100 mA, R_ = 1008, Recovery to 0.1 I,

; VRRM Ve AVg e
D::;ce Pa;l;age Configuration v v @ “l"; mvV ns J::; P:;:c'
) ' Min Max Max Max ) )

FSA2619M 6B S8 100 1.0 10 15 5 (Note 1) D15
FSA2619P 9B S8 100 1.0 10 15 5 (Note 1) D15
FSA2620M TO-116-2 S7 100 1.0 10 15 5 (Note 1) D15
FSA2620P TO-116 s7 100 1.0 10 15 5 (Note 1) D15
FSA2621M TO-86 87 100 1.0 10 15 5 (Note 1) D15
FSA2621M TO-116 S7 100 1.0 10 15 5 (Note 1) D15
FSA2719M 6B S8 75 1.0 10 15 6 (Note 1) D15
FSA2719P 9B S8 75 1.0 10 15 6 (Note 1) D15
FSA2720M TO-116-2 s7 75 1.0 10 15 6 (Note 1) D15
FSA2720P TO-116 87 75 1.0 10 15 6 (Note 1) D15
FSA2721M TO-86 S7 75 1.0 10 15 6 (Note 1) D15
Note 1: [ = Ig = 10 mA, {;, = 1.0 mA.
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Configurations
CA8S
6 5 4 3
9 10 11 12 14

CcCs

2 3 4 5 6 7 8 9 10

8 9 10 11 12 13 14

TL/G/10019-7

TL/G/10019-8

TL/G/10019-10

TL/G/10019-11

TL/G/10019-12

TL/G/10019-13

TL/G/10019-14

9 112
CcCss

TL/G/10018-15

TL/G/10018-16

TL/G/10019-17

TL/G/10019-19

M16N

TL/G/10019-21

TL/G/10019-20

ejeq apoia
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Diode Data

Zener Diodes (Glass Package)

devee | paciage | | DU | Toe k| R g v | o | gy | Pre

: ) Nom % Max Max Typ (Max) Ta = 25°C :
1N746A DO-35 3.3 5.0 28.0 20 10 1.0 —0.070 500 D13
1N747A DO-35 3.6 5.0 24.0 20 10 1.0 —0.065 500 D13
1N748A DO-35 3.9 5.0 23.0 20 10 1.0 —0.060 500 D13
1N749A DO-35 4.3 5.0 22.0 20 1.0 —0.055 500 D13
1N750A DO-35 4.7 5.0 19.0 20 2 1.0 —0.043 500 D13
1N751A DO-35 5.1 5.0 17.0 20 1.0 —0.030 500 D13
1N752A DO-35 5.6 5.0 1 20 1.0 1.0 +0.028 500 D13
1N753A DO-35 6.2 5.0 7.0 20 0.1 1.0 +0.045 500 D13
1N754A DO-35 6.8 5.0 5.0 20 0.1 1.0 +0.050 500 D13
1N755A DO-35 7.5 5.0 6.0 20 0.1 1.0 +0.058 500 D13
1N756A DO-35 8.2 5.0 8.0 20 0.1 1.0 +0.062 500 D13
1N757A DO-35 9.1 5.0 10 20 0.1 1.0 +0.068 500 D13
1N758A DO-35 10 5.0 17 20 0.1 1.0 +0.075 500 D13
1N759A DO-35 12 5.0 30 20 0.1 1.0 +0.077 500 D13
1N957B DO-35 6.8 5.0 4.5 18.5 150 5.2 +0.050 500 D13
1N958B DO-35 7.5 5.0 5.5 16.5 75 5.7 +0.058 500 D13
1N959B DO-35 8.2 5.0 6.5 15 50 6.2 +0.062 500 D13
1N960B DO-35 9.1 5.0 7.5 14 25 6.9 +0.068 500 D13
1N961B DO-35 10 5.0 8.5 12.5 10 7.6 +0.072 500 D13
1N962B DO-35 11 5.0 9.5 11.5 5.0 8.4 +0.073 500 D13
1N963B DO-35 12 5.0 115 10.5 5.0 9.1 +0.076 500 D13
1N964B DO-35 13 5.0 13 9.5 5.0 9.9 +0.079 500 D13
1N965B DO-35 15 5.0 16 8.5 5.0 11.4 +0.082 500 D13
1N966B DO-35 16 5.0 17 7.8 5.0 12.2 +0.083 500 D13
1N967B DO-35 18 5.0 21 7.0 5.0 13.7 +0.085 500 D13
1N968B DO-35 20 5.0 25 6.2 5.0 16.2 +0.086 500 D13
1N969B DO-35 22 5.0 29 5.6 5.0 16.7 +0.087 500 D13
1N970B DO-35 24 5.0 33 5.2 5.0 18.2 +0.088 500 D13
1N971B DO-35 27 5.0 41 4.6 5.0 20.6 +0.090 500 D13
1N972B DO-35 30 5.0 49 4.2 5.0 228 +0.091 500 D13
1N973B DO-35 33 5.0 58 3.8 5.0 251 +0.092 500 D13
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Zener Diodes (Glass Package) (continued)

Device | package | | TL | T el | R o Ve | gic | o [ Proe

' Nom % Max Max Typ (Max) Ta = 25°C :
1N4728A DO-41 3.3 5.0 10 76 100 1.0 1000 D14
1N4729A DO-41 3.6 5.0 10 69 100 1.0 1000 D14
1N4730A DO-41 3.9 5.0 9 64 50 1.0 1000 D14
1N4731A DO-41 4.3 5.0 9 58 10 1.0 1000 D14
1N4732A DO-41 4.7 5.0 8 53 10 1.0 1000 D14
1N4733A DO-41 5.1 5.0 7 49 10 1.0 1000 D14
1N4734A DO-41 5.6 5.0 5 45 10 2.0 1000 D14
1N4735A DO-41 6.2 5.0 2 41 10 3.0 1000 D14
1N4736A DO-41 6.8 5.0 3.5 37 10 4.0 1000 D14
1N4737A DO-41 7.5 5.0 4 34 10 5.0 1000 D14
1N4738A DO-41 8.2 5.0 4.5 34 10 6.0 1000 D14
1N4739A DO-41 9.1 5.0 5 8 10 7.0 1000 D14
1N4740A DO-41 10 5.0 7 25 10 7.6 1000 D14
1N4741A DO-41 1 5.0 8 23 5 8.4 1000 D14
1N4742A DO-41 12 5.0 9 21 5 9.1 1000 D14
1N4743A DO-41 13 5.0 10 19 5 9.9 1000 D14
1N4744A DO-41 15 5.0 14 17 5 114 1000 D14
1N4745A DO-41 16 5.0 16 156.5 5 12.2 1000 D14
1N4746A DO-41 18 5.0 20 14 5 13.7 1000 D14
1N4747A DO-41 20 5.0 22 125 5 16.2 1000 D14
1N4748A DO-41 22 5.0 23 115 5 16.7 1000 D14
1N4749A DO-41 24 5.0 25 10.5 5 18.2 1000 D14
1N4750A DO-41 27 5.0 35 9.5 5 20.6 1000 D14
1N4751A DO-41 30 5.0 40 8.5 5 228 1000 D14
1N4752A DO-41 33 5.0 45 7.5 5 251 1000 D14
1N5226B DO-35 3.3 5.0 28 20 25 1.0 (—0.070) 500 D13
1N5227B DO-35 3.6 5.0 24 20 15 1.0 (—0.065) 500 D13
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Diode Data

Zener Diodes (Glass Package) (continued)

vl vt BT IR B AR I S - BT B
Nom % Max Max Typ (Max) Ta = 25°C

1N5228B DO-35 3.9 5.0 23 20 10 1.0 (—0.060) 500 D13
1N5229B8 DO-35 4.3 5.0 22 20 5 1.0 (£0.055) 500 D13
1N5230B DO-35 4.7 5.0 19 20 5 2.0 (£0.030) 500 D13
1N5231B DO-35 5.1 5.0 17 . 20 5 2.0 (+0.030) 500 D13
1N5232B DO-35 5.6 5.0 1 20 5 3.0 (£0.038) 500 D13
1N5233B DO-35 6.0 5.0 7 20 5 3.5 (£0.038) 500 D13
1N5234B DO-35 6.2 5.0 7 20 5 4.0 (£0.045) 500 D13
1N5235B DO-35 6.8 5.0 5 20 3 5.0 (+0.050) 500 D13
1N5236B DO-35 7.5 5.0 6 20 3 6.0 (+0.058) 500 D13
1N5237B DO-35 8.2 5.0 8 20 3 6.5 (+0.062) 500 D13
1N5238B DO-35 8.7 5.0 8 20 3 6.5 (+0.065) 500 D13
1N5239B DO-35 9.1 5.0 10 20 3 7.0 (+0.068) 500 D13
1N5240B DO-35 10.0 5.0 1.7 20 3 8.0 (+0.075) 500 D13
1N5241B DO-35 11 5.0 22 20 2 8.4 (+0.076) 500 D13
1N5242B DO-35 12 5.0 30 20 1 9.1 (+0.077) 500 D13
1N5243B DO-35 13 5.0 13 9.5 0.5 9.9 (+0.079) 500 D13
1N5244B DO-35 14 5.0 15 9.0 0.1 11.0 (+0.082) 500 D13
1N5245B DO-35 15 5.0 16 8.5 0.1 11.4 (+0.082) 500 D13
1N5246B DO-35 16 5.0 17 7.8 0.1 12.0 (+0.083) 500 D13
1N5247B DO-35 17 5.0 19 7.4 0.1 13.0 (+0.084) 500 D13
1N5248B DO-35 18 5.0 21 7.0 0.1 14.0 (+0.085) 500 D13
1N5249B DO-35 19 5.0 23 6.6 0.1 14.0 (+0.086) 500 D13
1N5250B DO-35 20 5.0 25 6.2 0.1 15.0 (+0.086) 500 D13
1N5251B DO-35 22 5.0 29 56 0.1 17.0 (-+0.087) 500 D13
1N5252B DO-35 24 5.0 33 5.2 0.1 18.0 (+0.088) 500 D13
1N5253B DO-35 25 5.0 5 5.0 0.1 19.0 (+0.089) 500 D13
1N5254B DO-35 27 5.0 41 4.6 0.1 21.0 (+0.090) 500 D13
1N5255B DO-35 28 5.0 44 4.5 0.1 21.0 (+0.091) 500 D13
1N5256B DO-35 30 5.0 49 4.2 0.1 23.0 (+0.091) 500 D13
1N5257B DO-35 33 5.0 58 3.8 0.1 25.0 (+0.092) 500 D13

Pair & Quad Assemblies Diodes
il Bl I IR B I AR A B B Bl
) ) Min Max Min Max Max Max ) )
1N4306 DO-7 75 50 50 0.44 0.55 0.1 2 4 (Note 1) D4*
1N4307 DO-7 75 50 50 0.56 0.67 1.0 D4*

0.67 0.81 10.0
0.75 1.00 50.0

Note 1: Ir = Ig = 10 mA, R_ = 1000, Recovery to 1 mA.

*For test circuits, refer to Process Family Characteristics D18.
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FA Series

Matched Pair and Quad Assemblies Diodes

PACKAGE All Devices DO-7

MATCHING CHARACTERISTICS Apply over temperature range of —55°C to +100°C

ejeq apoid

Basic Diode Reverse Current
(See Speci- :n"a't"c':i':gc;;:‘;': Match Forward Voltage Assembly Type Number
fication (Notes 4 & 6) (A'F}a"“t’;";‘““‘) (AVE Maximum)
ote 3) Pair Quad
FD1389 10 pAto 1.0 mA 3.0mv FA2310U FA4310U
FD1389 10 pAto 1.0 mA 10mv FA2311U FA4311U
FD1389 1.0mAto 10 mA 5.0mVv FA2312U FA4312U
FD1389 1.0mAto 10 mA 15mV FA2313U FA4313U
FD2389 10 pAto 1.0 mA 3.0mv FA2320U FA4320U
FD2389 10 pAto 1.0 mA 10mv FA2321U FA4321U
FD2389 1.0mAto 10 mA 50mVv FA2322U FA4322U
FD2389 1.0mAto 10 mA 15mv FA2323U FA4323U
FD2389 10 mA to 100 mA 10 mv FA2324U FA4324U
FD2389 10 mA to 100 mA 20 mV FA2325U FA4325U
FD3389 10 pAto 1.0 mA (2.0 + 0.064 VR) nA 10mv FA2330U FA4330U
FD3389 1.0mAto 10 mA (2.0 + 0.064 VR) nA 15mv FA2331U FA4331U
FD3389 10 mA to 100 mA (2.0 + 0.064 VR) nA 20 mvV FA2332U FA4332U
FD3389 10 pAto 1.0 mA (4.0 + 0.128 VR) nA 10 mv FA2333U FA4333U
FD3389 1.0mAto 10 mA (4.0 + 0.128 VR) nA 15mv FA3334U FA4334U
FD3389 10 mA to 100 mA (4.0 + 0.128 VR) nA 20 mV FA2335U FA4335U
FD6389 10 mA to 100 mA 10 mv FA2360U FA4360U
FD6389 10 mA to 100 mA 20 mV FA2361U FA4361U
BASIC DIODE ELECTRICAL CHARACTERISTICS 25°C Ambient Temperature unless otherwise noted
Symbol Parameter Test Conditions FD1389 FD2389 FD3389 FD6389 Units
Min | Max | Min | Max | Min | Max | Min [ Max
VRRM Breakdown Voltage lr = 5.0 A 100 \
Ir = 100 pA 200 150 75 v
1R Reverse Current VR = WIV 100 100 1.0 100 nA
VR = WIV, T = 150°C 100 100 3.0 100 pA
VE Forward Voltage IF = 200 mA 1.000 1.000 1.000 \
Ir = 100 mA 0.925 0.930 0.920 Vv
Ir = 50 mA 0.860 0.880 0.880 \
I = 20mA 1.000 0.790 0.840 0.790 \"
Ir = 10mA 0.875 0.740 0.810 0.750 \
Ir=5.0mA 0.800 0.700 0.770 0.710 \"
Ip = 2.0mA 0.725 0.620 0.730 0.670 \
IF=1.0mA 0.670 0.610 0.710 0.630 \"
C Capacitance (Note 5) VR =0,f =1MHz 2.0 5.0 6.0 3.0 pF
ter Reverse Recovery Time | I = Iy = 10 mA 4.0 ns
Recover to 1.0 mA
IF =Ig = 30mA 50 ns
Recover to 1.0 mA
IF = Ig = 200 mA 4.0 ns
Recover to 20 mA

Note 1: These are Limiting values above which life or satisfactory performance may be impaired.

Note 2: These are steady state Limits. The factory should be consulted on applications involving puised or low duty-cycle operation.

Note 3: The Reverse Current Match (AlR) is the difference in reverse current between the diode having the highest Ig and that having the lowest Ig in a given
assembly. The reverse voltage (Vg) in the Al calculation can be any value up to 125V. For example, the maximum AlR for an FA2330U at Vg of IO V is (2.0 +
0.064 X 10) nA or 2.64 nA.

Note 4: The Forward Current Matching Ranges between 10 uA and 10 mA may be applied either as a dc current or a pulse current. Above 10 mA, however, the
matching characteristics are guaranteed only for low duty cycle (<1%) pulse current. Conditions of test are shown in the characteristic curve and test circuit
section of this book.

Note 5: For product family characteristics curves for the basic diodes used in the assemblies, refer to the following:
FD1389 D4, FD2389 D1, FD3389 D2 and FD6389 D4.
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Semiconductor Saturated Switches
Vces* Ices® Ilc
Type Case | Vcgo Veeo | Veso Iceo ., VcB hre Ic , Vce Veesan  VBe(san (mA) Cob fr Ic Yofn Test Process
No stye | V) | O M1 @a)®w [Min MaxCmmEqvy| V& M e | @R (MHz) e ) (8) | oo itions | No
. ) Min | Min Max Min Max (lg=-2)| Max | Min Max Max :
Min Max 10
2N2369 | TO-18| 40 15 | 45 | 400 20 | 20 100 2 025 07 08 10 4 |500 10 | 18 | (Note1) 21
(11) 40 120 10 1
2N2369A | TO-18| 40 15 | 45 | 400* 20 | 20 120 100 1 0.2 07 085 10 4 | 500 10 | 18 | (Note1) 21
also Avail. | (11) 30 120 30 04| 025 15 30
JAN/TX/V 40 120 10 1
Versions 40 120 10 035| 06 16 100
2N3011 | TO-18| 30 12 5 | 400* 20 | 12 100 1 02 072 08 10 4 | 400 20 | 20 | (Noted) 21
(11) 25 30 04| 025 15 30
30 120 10 035| 05 16 100
2N3605 | TO-92 14 500 18 | 30 10 1 0.25 085 10 6 |300 10 | 45 | (Note2) 21
(94)
2N3606 | TO-92 14 500 18 | 30 10 1 0.25 085 10 6 | 300 10 | 60 | (Note2) 21
(94)
2N3607 | TO-92 14 500 18 | 30 10 1 0.25 085 10 6 | 300 10 | 70 | (Note2) 21
(94)
2N4274 Same as PN4274 21
2N4275 Same as PN4275 21
2N4294 | TO92| 30 12 | 45 | 400 20 | 20 100 2 025 06 09 10 5 | 400 10 | 20 | (Note1) 21
(94) 30 120 10 1
2N4295 | TO92| 40 15 5 100 20 | 20 100 2 025 06 09 10 4 {500 10 | 15 | (Note1) 21
(94) 40 120 10 1
2N5030 | TO-92| 30 12 4 | 250 20 | 30 10 1 025 072 087 10 4 | 400 10 | 30 | (Note9) 21
(94)
2N5134 Same as PN5134 21
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NPN Transistors

e

Saturated Switches (continued)
Vces* Ices” Ilc
Type Case | Vceo Vceo | Veso IcBo . VcB hgg Ic ., VcE Vee(saT)  VBE(SAT) (mA) Cob fr Ic Yotf) Test Process
No syie|l M | V| Va8 v |min maxCma) * v) V) & € e PP (MHz) @ 1 (08) | o ditions | No
. Min | Min Max Min Max (Ig=-2)| Max | Min Max Max )
Min Max 10
2N5224 TO-92| 25 12 5 | 500 15 | 15 100 1 0.35 0.9 10 4 | 250 10 | 60 | (Note11) 21
92) 40 100 10 1
2N5769 TO-92| 40 15 | 45 | 400 20 | 20 100 1 0.2 07 08 10 4 | 500 10 | 18 | (Note1) 21
92) 30 30 04 0.25 15 30
40 120 10 0.35 05 16 100
2N5772 TO92| 40 15 5 | 500 20 | 15 300 1 02 075 095 30 5 |350 30 | 28 | (Note3) 21
92) 25 100 05 0.28 1.2 100
30 120 30 04 0.5 1.7 300
MPS706 | TO-92| 15 15 3 | 500 15| 20 10 1 0.6 0.9 10 6 | 200 10 | 75 | (Note11) 21
(92)
MPS706A | TO-92| 25 15 5 | 500 15|20 60 10 1 0.6 0.9 10 6 | 200 10 | 75 | (Note1) 21
(92) 20 3 1
MPS834 | TO92| 40 5 | 500 20 | 26 10 1 0.25 0.9 10 4 |350 10 | 30 | (Note2) 21
©2) 0.4 50
MPS2369 | TO-92| 40 15 | 45 | 400 20 | 20 100 2 025 07 08 10 4 | 500 10 | 18 | (Note7) 21
(92) 40 120 10 1
MPS2369A | TO-92 | 40 15 | 45 | 400 20 | 40 120 10 0.35 0.2 085 10 4 | 500 10 | 18 | (Note2) 21
92) 30 30 04 0.25
20 100 1 0.5
MPS2713 | TO-92| 18 15 5 | 500 18|30 9 2 -45| 03 1.3 50 21
(92)
MPS2714 | TO-92| 18 15 5 | 500 18 |75 225 2 45 0.3 06 1.3 50 21
(92)
PN2369 | TO-92| 40* 15 | 45 | 400 20 | 20 100 2 025 07 08 10 4 | 500 10 | 18 | (Note1) 21
92) 40 120 10 1
PN2369A | TO-92| 40* 15 | 45 | 30 20 | 20 100 1 0.2 07 08 10 4 | 500 10 | 18 | (Note1) 21
92) 30 30 04 0.2 115 30
40 120 10 1
‘ 40 10 0.35 0.5 1.6 100
PN4274 |TO-92| 30* 12 | 45 | 500 20 | 18 100 1 0.2 07 085 10 4 | 400 10 | 12 | (Note12) 21
92) 30 30 04 0.25 1145 30
35 120 10 1 0.5 16 100




Saturated Switches (continued)

S€

Vces* Ices* Ic
Type Case | Vco Veeo | Veso Iceo ., VcB hee Ic , Vce Vesan)  VBE(SAT) (mA) Cob fr Ic Yot Test Process
No. [syle|l v |V V| aa)®w |Min Max®mad| M & M @7 |®F| (MH2) e o1 ()| .o ditions | No.
Min Min Max Min Max (lg=->)| Max | Min Max Max
Min Max 10
PN4275 TO-92 | 40* 15 45 500 20 18 100 1 0.2 0.72 0.85 10 4 400 10 12 (Note 12) 21
(92) 30 30 0.4 0.25 1.15 30
35 120 10 1 0.5 1.6 100
PN5134 TO-92 | 20* 10 35 100 15 15 30 0.4 0.25 0.7 09 10 4 | 250 10 18 (Note 12) 21
(92) 20 150 10 1
2N3009 [TO52| 40 | 15 | 4 |500* 20 | 15 300 1 | 018 075 095 30 5 |350 3 | 25 | (Note3) 22
25 100 0.5 0.28 1.2 100
30 120 30 0.4 0.5 1.7 300
2N3013 |Tos2| 40 | 15 | 5 |300* 20 | 15 30 1 | 018 075 095 30 | 5 350 30 | 25 | (Note3) 22
25 100 05 0.28 1.2 100
30 120 30 0.4 0.5 1.7 300
2N3014 TO-18 40 20 5 300* 20 | 30 120 30 0.4 0.18 0.8 10 5 350 30 25 (Note 4) 22
25 10 0.4 0.18 0.95 30
25 100 1.0 0.35 1.2 100
2N3646 Same as PN3646 22
MPS3646 Same as PN3646 22
PN3646 TO-92 | 40* 15 5 500* 20 15 300 1 0.2 0.75 0.95 30 5 350 30 28 (Note 3) 22
(92) 20 100 05 0.28 1.2 100
30 120 30 0.4 0.5 1.7 300
2N3252 TO-39 60 30 5 500 40 | 25 1A 5 0.3 1.0 150 12 | 200 50 70 (Note 7) 25
30 90 500 1 0.5 07 13 500
30 150 1 1.0 18 1A
2N3253 TO-39 75 40 5 500 60 | 20 750 5 0.35 1.0 150 12 [ 175 50 70 (Note 7) 25
25 75 375 1 0.6 07 13 500
25 150 1 1.2 1.8 1A
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NPN Transistors

Saturated Switches (continued)

Vces® Ices” Ic
Type | Case | Veso V(°VE)° V(E‘7)° Iceog Ve | Mre o lo g VeE ch‘(f)”’& VB‘(E‘(IS)") o (MA) f‘l’:‘; (M';:z) ol '(‘::)’ Test | Process
No. Style (V) Min Min (nA) ~ (V) | Min Max (mA) (V) Max Min  Max ('B=|—c‘) l:ax Min  Max (mA) Max Conditions No.
Min Max 10
2N3724 | TO-39| 50 30 6 |17pA 40 | 30 1A 5 0.32 1.1 300 300 50 | 60 (Note 7) 25
: 25 -800 2 500 12
35 500 1 042 09 12
40 300 1 0.65 15 800
60 150 100 1
) 30 10 1 0.75 1.7 1A
2N3724A | TO-39 | 50 30 6 500 40 | 25 15A 5 0.32 1.1 300 12 | 300 50 | 50 | (Note8) 25
30 1A 5 500
30 800 2 0.42 1.2
35 500 1
40 300 1 0.65 1.3 800 60 | (Note?)
60 150 100 1 )
30 10 1 0.75 1.4 1A
2N3725 | TO-39| 80 50 6 |17pA 60 | 25 1A 5 0.4 1.1 300 10 | 300 50 | 60 | (Note?) 25
20 800 2 052 09 1.2 500
35 500 1
40 300 1 0.8 15 800
60 150 100 1 1A
30 10 1 0.95 1.7
2N3725A | TO-39 | 80 50 6 500 60 | 20 15A 5 0.4 1.1 300 10 50 | 50 | (Note8) 25
25 1A 5
25 800 2 0.52 1.2 500
35 500 1 0.8 1.3 800
40 300 1
60 150 100 1 0.9 14 1A 60 | (Note?)
30 10 A ,
2N4047 | TO-39| 80 50 6 |17pA 60 | 15 1A 5 0.4 1.1 300 10 | 250 50 | 60 | (Note?) 25
15 800 2
20 500 1 052 09 1.2 500
30 300 1 0.8 15 800
40 150 100 1
20 10 1 0.95 1.7 1A
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Saturated Switches (Continued)

Vces* Ices” Ic
Type Case | Vco Veeo | Veso IcBo - Ves hee Ic ., VcE Veesan  Vee(saT) (mA) Cob fr Ic Yot Test Process
No. sye | ¥ | V1 M| ca)® ) [Min Max®ma® vy | W & M e [EF)) (MH) @ b1 (08) | oo ditions | No.
Min Min | Min Max Max Min Max (|B=?3) Max | Min Max Max
2N6737 |TO-237| 80 | 45 | 6 |[1.7pA 60 | 35 500 1 052 08 11 500 | 10 |300 50 | 60 | (Note?7) 25
(91)
MPQ3724 | TO-116| 50* | 36 | 6 |[1.7pA, 40 | 30 1A 5 0.75 17 500 | 12 |300 50 | 60 | (Note7) 25
(39) 35 500 1
60 150 100 1 0.45 1.2 1A
MPQ3725 | TO-116 | 80* | 50 6 |1.7pA 60 | 25 1A 5 0.95 1.7 500 | 10 |250 50 | 60 | (Note?) 25
(39) 35 500 1
60 150 100 1 0.52 12 1A
TN3724 |TO-237| 50 | 30 6 |17pA 40 | 30 1A 5 0.25 076 10 12 | 300 50 | 60 | (Note?) 25
(91) 25 800 2 0.2 0.86 100
35 500 1 0.32 11 300
40 300 1 0.42 09 1.2 500
60 150 100 1 0.65 15 800
30 10 1 0.75 17 1A
TN3725 |TO-237| 80 | 50 | 6 [17pA 60 | 25 1A 5 0.25 076 10 10 | 300 50 | 60 | (Note?) 25
(91) 20 800 2 0.26 0.86 100
35 500 1 0.4 11 300
40 300 1 025 09 12 500
60 150 100 1 0.8 15 800
30 10 1 0.9 17 1A
TEST CONDITIONS:
Note 1: Voo = 3V, Ic = 10 mA, Ig! = 3mA, Ig2 = 1.5 mA. Note 5: Voo = 25V, Ig = 300 mA, Ig! = Ig2 = 30 mA. Note 9: Voo = 3V, Ic = 10 mA, Ig! = Ig2 = 1 mA.

Note 2: Vg = 3V, Ic = 10 mA, Ig! = 3mA, Ig2 = 1 mA.
Note 3: Vg = 10V, I = 300 mA, Ig! = Ig2 = 30 mA.
Note 4: Vg = 2V, I = 30 mA, Ig1 = Ig2 = 3 mA.

Note 6: Vg = 25V, Ic = 500 mA, Ig! = Ig2 = 50 mA.
Note 7: Voo = 30V, I = 500 mA, Ig! = Ig2 = 50 mA.
Note 8: Vg = 30V, Ig = 1A, Ig! = Ig2 = 100 mA.

Note 10: Vo = 10.7V, Ig = 1A, Ig! = Ig2 = 100 mA.
Note 11: Vog = 3V, Ic = 10 mA, Ig! = Ig2 = 3 mA.
Note 12: Vgg = 3V, Ic = 10 mA, Ig! = Ig2 = 3.3 mA.
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NPN Transistors
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Semiconductor Low Level Amplifiers
v, 1
Type Case Vceo | Veeo | Veso | IcBo Ves heg lc . Vee Vcesa)  VBesam) c Cob fr I NF Test Process
No. styie | V| M | M JOAC G i T Max Gmayd v | V& W)@y | PP (MH2) @ o1 @B) | conditions |  No
Min Min Min | Max Max Min Max Max | Min Max Max )
2N929 TO-18| 45 | 45 5 10 45 350 10 5 1.0 06 10 10 | 8 | 30 05 | 4 (Note 1) 07
60 500pA 5
40 120 10pA 5
2N929A TO-18| 60 | 45 6 2 45 350 10 5 0.5 07 09 10 | 6 | 45 05 | 4 07
, 60 500uA 5
40 120 10pA 5
25 1pA 5
2N930 TO-18 | 45 45 5 10 45 600 10 5 1.0 06 1.0 10 8 30 0.5 3 (Note 1) 07
Avail. JAN/TX/V 150 500uA 5
Versions 100 300 10pA 5
2N2484 TO-18| 60 | 60 6 10 45 | 250 1 5 0.35 1 10 | 15 005 | 3 (Note 1) 07
200 500uA 5
175 100pA 5
100 500 10pA 5
30 1pA 5
2N3117 TO-18| 60 | 60 6 10 45 | 400 1 5 0.35 1 | 45| 60 05 | 1.5 | (Note2) 07
300 100pA 5
250 10pA 5
100 1pA 5 -
2N3246 TJO-18| 60 | 40 10 1 40 800 10 5 0.5 07 09 5 5 | 60 180 1 2 (Note 1) 07
400 1 5
350 500pA 5
300 100pA 5
200 10pA 5
150 1pA 5
2N3565 Same as PN3565 11
2N3707 TO-92| 30 | 30 6 |[100 20 |100 400 100pA 5 1.0 10 5 (Note 1) 11
(94)
2N3708 TO92{ 30 | 30 6 | 100 20 | 45 660 1 5 1.0 10 1
(94)




Low Level Amplifiers (continued)

6-€

Type | case | VeBO | Vceo | VeBo | Icso Ves hee le . Vce | VCEGAD VBESAT) . | Cob fr Ic NF Test Process
No. [sye| V| W1 M oA W Thax Gma® | @ & W @ Ly PP MH) e ) @B)) o ditions | No.
Min Min Min | Max Max Min Max Max | Min Max Max

2N3709 TO-92 30 30 100 20 45 165 1 5 1.0 10 11
(94)

2N3710 TO-92 30 30 6 100 20 90 330 1 5 1.0 10 11
(94)

2N3711 TO-92 30 30 6 100 20 | 180 660 1 5 1.0 10 1"
(94)

2N3858A | TO-92 60 60 6 500 18 60 120 10 1 4 90 250 2 1"
(94) 45 1 1

2N3859A | TO-92 60 60 6 500 18 | 100 200 10 1 4 90 250 2 11
(94) 75 1

2N3877 TO-92 70 70 4 500 70 20 250 2 4.5 05 0.9 10 11
(94)

2N3877A | TO-92 85 85 4 500 70 20 250 2 4.5 05 0.9 10 1
(94)

2N3900A | TO-92 18 18 5 100 18 | 250 500 2 4.5 12 5 (Note 4) 1
(94)

2N3901 TO-92 18 18 5 100 15 | 350 700 2 4.5 5 (Note 4) 1
(94)

2N4286 TO-92 30 25 6 50 25 | 1560 600 1 5 0.35 0.8 1 6 40 1 1
(94) 100 100 pA 5

2N4287 TO-92 45 45 7 10 30 | 1560 600 1 5 0.35 0.8 1 6 40 1 5 (Note 1) 11
(94) 100 100 pA 5

2N4409 TO-92 80 50 5 10 60 60 400 10 1 0.2 0.8 1 12 60 300 10 11
(92) 60 1 1

2N4410 TO-92 120 80 5 10 100 | 60 400 10 1 0.2 0.8 1 12 60 300 10 11
©92) 60 1 1

2N4966 TO-92 50 40 6 25 25 40 200 0.01 5 0.4 10 6 40 1 11
(92) 50 10 5

2N4967 TO-92 50 40 6 25 25 | 100 600 0.01 5 0.4 10 6 40 1 11
(92) 120 10 5

2N4968 TO-92 30 25 6 50 25 40 200 0.01 5 0.4 10 6 11
(92) 50 10 5

sJojsisuel] NdN




NPN Transistors

Low Level Amplifiers (continued)
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Type | Case | VCBO | VcEO [ VEBo | lcBO v | o lc . Vce|VeEean Veesan . | Cob | fr ic | NF Test | Process
No. Style V) V) (V) | (nA) @ (V) | Min Max @(mA) & V) V) & v e (mA) (PF) (MHz) @ (mA) (dB) Conditions No.
Min | Min | Min | Max Max Min Max Max | Min Max Max )
2N5088 | TO-92 | 35 30 50 20 | 300 10 5 , 05 10 4 3 (Note 3) 11
(92) 350 1 5
300 900 100pA 5
2N5089 | TO-92| 30 25 50 15 | 400 10 5 0.5 10 4 2 (Note 3) 11
(92) 450 1 5
400 1200 100pA 5
2N5133 Same as PN5133 11
2N5209 | TO-92| 50 50 50 35 | 150 10 5 0.7 10 4 30 0.5 4 (Note 5) 11
(92) 150 1 5
100 300 100pA 5
2N5210 | TO-92| 50 50 50 35 | 250 10 5 0.7 10 4 30 0.5 3 (Note 4) 11
(92) 250 1 5
200 600 100pA 5
2N5232 | TO-92 50 30 50 | 250 500 2 5 0.125 10 4 11
(94)
2N5961 TO-92| 60 60 8 2 45 | 100 0.01 5 0.2 10 4 | 100 10 6 | (Notes7 & 11) 11
(92) 120 0.1 5
135 1 5
3 (Note 10)
150 700 10 5 3 (Note 12)
2N5962 | TO-92 | 45 45 8 2 30 | 450 0.01 5 0.2 10 4 | 100 10 6 (Note 7) 11
(92) 500 0.1 5 4 (Note 8)
550 1 5 8 (Note 9)
3 (Note 10)
600 1400 10 5 3 (Note 12)
2N5232A | TO-92 50 30 50 | 250 500 2 5 0.125 10 4 5 (Note 2) 11
(94)
MPS3707 | TO-92 30 100 20 | 100 400 100pA 5 1.0 10 5 (Note 4) 11
(92)
MPS3708 | TO-92 30 100 20 | 45 660 1 5 1.0 10 11
(92)
MPS3709 | TO-92 30 100 20 | 45 165 1 5 1.0 10 11
(92)
MPS3710 | TO-92 30 100 20 | 90 330 1 5 1.0 10 11
(92)
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Low Level Amplifiers (continued)

Type | Case | VcBO | VcEo | VEBO | IcBo Ves hee lc . Vcg | VCEGSAN  VBE(sAT) ic Cob fr ic | NF Test Process
No. |syle| | M| M joAe o Max Cma)® v | V) & @ ma)| PP | (MHz) @ ) | (dB) | oo ditions | No.
Min Min Min | Max Max Min Max Max [ Min Max Max
MPS3711 | TO-92 30 100 20 | 180 660 1 5 1.0 10 1
(92)
MPS6571 | TO-92 25 20 3 50 20 | 250 1000 100 pA 5 0.5 10 4.5 50 0.5 1
(92)
MPSA09 | TO-92 50 50 100 25 | 100 600 100 pA 5 0.9 10 5 600 0.5 1
(92)
MPSA18 | TO-92 45 45 6.5 50 30 | 400 0.01 5 0.3 50 3 100 1 1.5 (Note 4) 1
(92) 500 0.1 5
500 1 5
500 1500 10 5
PE4020 TO-92 60 60 8 2 45 | 150 950 10 5 0.3 50 4 100 800 10 6 (Note 9) 1
(92) 135 1 5 3 (Note 7)
120 0.1 5
100 0.01 5 (Note 10)
PN930 TO-92 45 45 5 10 45 600 10 5 1.0 06 1.0 10 8 30 0.5 3 (Note 1) 1
(92) 150 500 pA 5
100 300 10pA 5
PN2484 TO-92 60 60 6 10 45 600 10 5 0.35 10 6 3 1 11
(92) 250 1 5
200 500pA 5
175 100pA 5
100 500 10pA 5
30 1pA 5
PN3565 TO-92 30 25 6 50 25 | 150 600 1 10 0.35 1 4 40 240 1 1
(92) .
PN5133 TO-92 20 18 3 50 15 60 1000 1 5 0.4 1 5 40 240 1 1
(92)
TEST CONDITIONS:

Note 1: I = 10 pA, Vgg = 5V, f = 10 Hz — 15.7 kHz.
Note 2: I = 10 pA, Vcg = 5V, f = 1 kHz.

Note 3: Ic = 5 pA, Vgg = 5V, f = 1 kHz.

Note 4: Ic = 100 pA, Vcg = 5V, f = 10 Hz — 15.7 kHz.

Note 5: Ic = 10 pA, Vg = 5V, f = 10 kHz.
Note 6: Ic = 100 pA, Vgg = 5V, f = 5 kHz.
Note 7: I = 100 pA, Vcg = 5V, f = 1 kHz, Rg = 1 kQ.
Note 8: Ic = 100 pA, Voe = 5V, f = 1 kHz, Rg = 10 kQ.

Note 9: Ic = 100 pA, Vcg = 5V, f = 1 kHz, Rg = 100 k2.

Note 10: Ic = 10 pA, Vg = 5V, f = 1 kHz, Rg = 10 kQ.

Note 11: Ic/lg = 20.

Note 12: Ic = 10 pA, Vog = 5V, f = 10 Hz — 10 kHz, Rg = 10 k.
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NPN Transistors

45

Semiconductor RF Amplifiers and Oscillators
Vees® Vceo | Veso | IcBo VCE(SAT)  VBE(SAT) Cob/Cro fr NF
Type Case | Vco Ve hre Ic ., Vce Ic Ic - Freq | Process

No. |syle| v | V| W [OVC O in MaxCma* vy | V& M €| ®P MHz) @ | 9B Cmbz) | No.

Min Min Min | Max Max Min Max Min Max | Min Max Max )

2N2857 | TO-72| 30 15 | 25 | 10 15 [ 30 150 3 1 1 |1000 1900 5 | 45 450 40

2N3478 | TO-72| 30 15 2 20 1 |25 150 2 8 1 | 750 1600 5 | 45 200 40

2N3600 | TO-72| 30 15 3 10 15|20 150 3 1 1 |80 1500 5 | 45 200 40

2N3932 | TO-72| 30 20 | 25 | 10 15 | 40 150 2 8 055| 750 1600 2 | 45 200 40

2N3933 | TO-72| 40 3 | 256 | 10 15 | 60 200 2 8 055| 750 1600 2 200 40

2N4259 | TO-72| 40 30 | 25 | 10 15 | 60 250 2 8 055 | 750 1600 2 450 40

2N5179 | TO-72| 20 12 | 25 | 20 15| 25 250 3 1 0.4 1.0 10 1 |1 900 2000 5 | 45 200 40

2N5180 TO-72 30 15 2 500 8 20 200 2 8 1 650 1700 2 40

MRF501 | TO-72| 25 15 | 35 | 50 1 |30 250 1 6 600 5 40

MRF502 | TO-72| 35 15 | 35 | 20 1 |40 170 1 6 800 5 40

PN5179 | TO-92| 20 15 | 25 2 15|25 250 3 1 0.4 1.0 10 10 | 900 2000 5 | 45 200 40
(92)

MPS6539 | TO-92 | 20 20 3 50 15 | 20 4 10 0.7 | 500 4 | 45 100 42
(91)

MPS6548 | TO-92 | 30 25 3 100 25 | 25 4 10 0.5 095 4 0.7 | 650 4 42
(1)

MPSH10 | TO-92 | 30 25 3 100 25 | 60 4 10 05 4 |035 065| 650 4 42
(91)

2N917 TO-72| 30 15 3 1 15 | 20 3 1 05 087 3 3 | 500 4 6 60 43

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

2N3563 Same as PN3563 43

2N3564 Same as PN3564 43

2N3662 | TO-92| 18 12 3 [500 15 | 20 8 10 08 17| 700 2100 5 | 65 60 43
(94)




RF Amplifiers and Oscillators' (Continued)

€l-e

Vces*
Type | Case | Veso Vceo | Veso | IcBo Ves hee lc . Vee VceisAT)  VBE(SAT) I Cob/Cro fr I NF Freq | Process
No. |stye| v | | WOV b MaxCmad vy | V& W @ony|  ®P MH2) @ 1 @B CmHz) | No.
Min Min Min | Max Max Min Max Min Max | Min Max Max

2N3663 | TO-92 | 30 12 3 |50 15 | 20 8 10 08 17 |700 2100 5 | 65 60 43
(94)

2N3825 | TO-92| 30 15 4 | 100 15 | 20 2 10 0.25 2 35 |20 800 2 | 55 1 43
(94)

2N4292 | TO-92| 30 15 3 [500 15 | 20 3 1 0.6 10 35 | 600 4 6 60 43
(94

2N4203 | TO-92 | 30 15 3 |50 15| 20 3 1 0.6 10 35 | 600 4 6 60 43
(94)

2N5130 Same as PN5130 43

2N5770 | TO-92| 30 15 | 45 | 10 15 |50 200 8 10 0.4 1.0 10 |07 1.1 |900 1800 8 6 60 43
(92) 20 3 1

MPS918 | TO-92 | 30 12 3 10 15 | 20 3 1 0.4 10 10 | 3 600 4 6 60 43
(92) .

MPS3563 Same as PN3563 43

MPS6507 | TO-92 | 30* 20 5 15| 25 2 10 25 | 700 10 43
(92)

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

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

MPS5770 | TO-82 | 30 15 | 45 | 10 15 | 50 200 8 1 0.4 10 10 800 1800 8 43
(92) 80 3 1

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

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

PN3564 | TO-92| 30 15 4 50 15 | 20 500 15 10 0.3 097 20 35 | 400 1200 15 43
(92)
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NPN Transistors

RF Amplifiers and Oscillators (Continued)

yi-€

Vees® |y |
| OO O | it |0 e | B | o e | m e | o
: Min Min | Min | Max Max Min Max Min Max | Min Max Max )
PN5130 TO-92 30 | 12 1 50 10 15 250 8 10 0.6 1.0 10 1.7 | 450 8 43
(92)
2N4134 TO-72 30 30 3 50 10 25 200 4 5 0.5 | 350 800 4 2.5 60 44
2N4135 TO-72 30 30 3 50 10 | 25 200 4 5 0.5 | 425 800 4 5 450 44
MPS6568A | TO-92 20 20 3 50 10 | 20 200 4 5 0.3 0.96 10 0.65 | 375 800 4 3.3 200 44
MPS6569 | TO-92 20 20 3 50 10 | 20 200 4 5 3 096 10 | 025 0.5 | 300 800 4 6 45 44
MPS6570 | TO-92 20 20 3 50 10 | 20 200 4 5 3 096 10 (025 05 |300 800 4 6 45 44
MPSH30 TO-92 20 20 3 50 10 | 20 200 4 5 0.3 096 10 0.65 | 300 800 4 6 45 44
MPSH31 TO-92 20 20 3 50 10 | 20 200 4 5 0.3 0.96 10 0.65 | 300 800 4 6 45 44
SE5020 TO-72 20 20 3 50 10 | 20 200 4 5 3.0 096 10 | 025 0.5 | 375 800 4 3.3 200 44
SE5021 TO-72 20 20 3 50 10 | 20 200 4 5 3.0 096 10 [025 0.5 | 375 800 4 4 200 44
SE5022 TO-72 20 20 3 50 10 | 20 200 4 5 3.0 ‘ 096 10 | 025 0.5 | 300 800 4 44
SE5023 TO-72 20 20 3 50 10 20 200 4 5 ‘3.0 0.96 10 | 025 05 | 300 800 4 45 44
SE5024 TO-72 20 20 3 50 10 | 20 200 4 5 3.0 096 10 | 025 0.5 |300 800 4 45 44
SE5050 TO-72 20 | 20 3 50 10 20 200 4 5 3.0 0.96 10 (025 0.5 | 300 4 100 44
SE5051 TO-72 20 20 3 50 10 | 20 200 4 5 3.0 096 10 | 025 0.5 | 300 4 44
SE5052 TO-72 20 20 3 50 10 3.0 10 375 4 4 200 44
MPS6542 | TO-92 | 30* 20 50 15 | 25 2 10 1.5 | 700 10 47
- | (96) .
MPS6543 | TO-92 35 20 3 100 25 | 25 4 10 0.35 0.05 10 1 750 4 47
(96)
MPS6546 | TO-92 35 25 3 100 25 | 20 2 10 0.35 10 0.45 | 600 2 47
(96) :
MPS6547 | TO-92 35 25 3 100 25 | 20 2 5 0.35 10 0.35 | 600 2 | 47
(96)
MPSH11 TO-92 30 25 3 100 25 | 60 4 10 0.5 4 06 09 [650 4 47
(96)




RF Amplifiers and Oscillators (continued)

S-€

Vces®
Type | Case | Vepo Vceo | Veso | Iceo |, B hee lc . Vee VCesaT)  VBE(sAT) Ic Cob/Cro fr Ic NF Freq | Process

No. [stye| v | V| M 1OV in MaxCmay vy | V& M @yl ®P MHz) @ ) | @B CmHz) | No

) Min Min | Min | Max Max Min Max Min Max | Min Max Max )

MPSH19 | TO-92 30 25 3 100 15 45 4 10 0.65 | 300 4 47
(96)

MPSH24 | TO92 | 40 30 4 50 15 | 30 8 10 0.36 | 400 8 47
(96)

MPSH34 | TO-92 45 45 4 50 30 15 20 2 0.5 20 0.32 | 500 15 47

(96) 40 7 15

TIS86 TO92| 30 30 100 15 | 40 200 4 10 0.5 15 0.45 | 500 4 5 200 47
(96)

TIS87 TO-92 45 45 100 15 30 150 12 12 0.5 15 0.45 | 500 12 47
(96)

MPS6540 | TO-92 | 30 30 4 100 25 | 25 2 10 05 10 0.65 | 350 2 49
(96)

MPS6544 | TO-92 60 45 4 500 35 20 30 10 0.5 30 0.65 49
(96)

MPS6567 | TO-92 40 5 500 35 25 10 5 0.5 10 0.7 49
(96)

MPSH20 | TO-92 | 40 30 4 50 15 | 25 4 10 095 10 0.65 | 400 4 49
(96)

MPSH37 | TO-92 40 5 500 35 | 25 5 10 05 10 0.7 | 300 5 49
(96)
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NPN Transistors
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Semiconductor General Purpose Amplifiers and Switches
Type | Case Vcso | Vceo | Veso | IcBo Ves heg I . Ve VceisaT)  VBE(SAT) I Cob fr I tors | NF Test Process
No. |stye| PV [ M | M jOAE o M maé v | O & W @y PP (MH2) e )| ?s) | (@B) | oo ditions | No
Min Min Min | Min Max Min Max Max | Min Max Max | Max )
2N2712 | TO-92 | 18 18 5 |50 18 |75 225 2 45 12 | 90 300 2 10
. (94)
2N2714 | TO-92 | 18 18 5 | 500 18 |75 225 2 45 0.3 06 1.2 50 10
(94)
2N2923 | TO-92 | 25 25 5 [ 100 25 [9 180 2 10 10 10
94) | (1 kHz)
2N2924 | TO-92 | 25 25 5 | 100 25 |150 300 2 10 10 10
(94) (1 kHz)
2N2925 | TO-92 | 25 25 5 | 100 25 [235 470 2 10 10 10
(94) (1 kHz)
2N2926 | TO-92 | 18 18 5 |50 18 |3 470 2 10 10 10
(94) - (1 kHz)
2N3390 | TO-92 | 25 25 5 | 100 18 | 400 800 2 45 10 10
(94)
2N3391 | TO-92 | 25 25 5 | 100 . 18 | 250 500 2 45 10 5 (Note5) | 10
(94)
2N3392 | TO92| 25 | 25 5 | 100 18 |150 300 2 45 10 ~ 10
(94) ‘
2N3393 | TO-92 | 25 25 5 [100 18 |90 180 2 45 1 10 10
(94)
2N3394 | TO-92 | 25 25 5 | 100 18 | 55 110 2 45 10 10
(94)
.2N3395 | TO92 | 25 25 | 5 | 100 18 |150 500 2 45 10 10
(94)




General Purpose Amplifiers and Switches (continued)

L€

Type | Case Veso | Vceo | Veso | IcBo 8 heg le . Vee Vce(sAT)  VBE(SAT) I Cob fr I tots | NF Test Process
No. [style| V[ V| WM j0Ae o M may2 vy | @ & W @ | PP (MH) @ 1 (s) | (dB) | o itions | No.
Min Min | Min | Min Max Min Max Max | Min Max Max | Max
2N3396 | TO-92 25 25 5 100 18 90 500 2 45 10 10
(94)
2N3397 | TO-92 25 25 5 100 18 | 55 500 2 4.5 10 10
(94)
2N3398 | TO-92 25 25 5 100 18 55 800 2 45 10 10
(94)
2N3414 | TO-92 25 25 5 100 25 75 225 2 45 0.3 06 13 50 10
(94)
2N3415 | TO-92 25 25 5 100 25 | 180 540 2 45 0.3 06 13 50 10
(94)
2N3416 | TO-92 50 50 5 100 25 75 225 2 45 0.3 06 13 50 10
(94)
2N3417 | TO-92 50 50 5 100 25 | 180 540 2 45 0.3 06 13 50 10
99)
2N3641 Same as PN3641 10
2N3642 Same as PN3642 10
2N3643 Same as PN3643 10
2N3693 Same as PN3693 10
2N3694 Same as PN3694 10
2N3721 | TO-92 18 18 5 500 18 60 660 2 10 12 10
(94) (1 kHz)
2N3859 | TO-92 30 30 4 500 18 | 100 200 2 4.5 4 90 250 2 10
(94)
2N3860 | TO-92 30 30 4 500 18 | 150 300 2 45 4 90 250 2 10
(94)
2N4140 Same as PN4140 10
2N4141 Same as PN4141 10
2N4424 | TO-92 40 40 5 100 25 | 180 540 2 4.5 0.3 06 13 50 10
(94)
2N4969 Same as PN2221 , 10

si0jsisuel] NdN




NPN Transistors
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General Purpose Amplifiers and Switches (Continued)
V, V,
Type case | VcBo | Vco | VeBo | Icso Ves hee Ic ,Vce Veesam)  VeE(saT) Ic Cob fr Ic tort | NF Test Process
No. sye | V| M| W 0ONe o Max Gk vy | V& V)@ )| PR (MH) @ | (18) | (@B) | o itions | No
Min Min Min | Min Max Min Max Max | Min Max Max | Max )
2N4970 TO-92 50 30 5 100 350 150 10 0.4 06 12 150 8 | 200 20 10
92) 70 10 10
50 150 1
2N5127 Same as PN5127 . 10
2N5128 Same as PN5128 10
2N5129 Same as PN5129 . 10
2N5131 Same as PN5131 10
2N5132 Same as PN5132 10
2N5135 Same as PN5135 10
2N5136 Same as PN5136 10
2N5137 Same as PN5137 10
2N5172 TO-92 25 25 5 100 25 | 100 500 10 10 0.25 10 10 10
(94)
2N5219 TO-92 20 15 3 100 10 | 35 500 2 10 0.4 1.0 10 4 1150 10 10
(94)
2N5223 TO-92 25 20 3 100 10 | 50 500 2 10 0.7 1.2 10 4 150 10 10
(92)
MPQ100 | TO-116 75 45 6 50 60 80 0.1 1 0.2 0.85 10 4.5 | 250 20 4 (Note 12) 10
(39) 100 450 10 1
100 100 1 0.4 1.0 200
100 350 150 1
MPQ2222 | TO-116 60 40 5 50 50 75 10 10 0.4 1.3 150 8 200 20 10
(39) 100 150 10
30 300 10 1.6 2.6 300
MPS2923 | TO-92 25 25 5 500 25 | 90 180 2 10 12 10
(92)
MPS2924 | TO-92 25 25 5 500 25 | 150 300 2 10 12 10
(92)
MPS2925 | TO-92 25 25 5 500 25 | 235 470 2 10 12 10
(92)
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General Purpose Amplifiers and Switches (continued)

v,

Type | Case | YCBO Vceo | Veso | IcBo Ves hee ic . Vee VCE(sAT)  VBE(SAT) Ic Cob fr I tott | NF Test Process
No. |style| V| M| M JOAE W "Ma may* vy | V) & mA) | PP | (MHz) @ o) (18) | (dB) | o itions | No.
Min Min | Min | Min Max Min Max Max [ Min Max Max | Max
MPS2926 | TO-92| 25 | 25 5 |50 18 |3 470 2 10 12 10

(92) (1 kHz) (5 Groups)
MPS3392 | TO-92| 25 | 25 5 [ 100 18 |150 300 2 45 10 10
(92)
MPS3393 | TO-92 25 100 18 | 90 180 2 45 10 10
(92)
MPS3394 | TO-92 25 100 18 |55 110 2 45 10 10
(92)
MPS3395 | TO-92 25 100 18 [150 500 2 45 10 10
(92)
MPS3396 | TO-92 25 100 18 |90 500 2 45 10 10
(92)
MPS3397 | TO-92 25 100 18 |55 500 2 45 10 10
(92)
MPS3398 | TO-92 25 100 18 | 55 800 2 45 10 10
(92)
MPS3693 | TO-92| 45 | 45 4 50 35|40 160 10 10 10 | 200 10 4 (Note 9) 10
(92)
MPS3694 | TO-92 | 45 | 45 4 50 35 |100 400 10 10 10 | 200 10 4 (Note 9) 10
(92)
MPS3903 | TO-92| 60 | 40 6 20 01 1 02 065 08 10 | 4 |=200 10 5 (Note 8) 10
(92) 35 1 1
50 150 10 1
30 50 1
15 100 1 0.3 10 50
MPS3904 | TO-92| 60 | 40 6 40 0.1 02 065 08 10 | 4 |200 10 5 (Note 8) 10
92) 70 1 1
100 300 10 1
60 50 1
10 100 1 0.3 1.0 50
MPS5172 | TO-92| 25 | 25 5 [ 100 25 |100 500 10 10 | 0.25 10 | 10 10
(92)
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General Purpose Amplifiers and Switches (continued)

Type | Case Vcso | Veeo | Veso | IcBo Ves heg ic . Vee VcesaT)  VBE(SAT) Ic Cob fr I tors | NF Test Process
No. |styie| V| M| M fOAE T Max® mayd v & M @ PP MHz) @ 09 @B) ] o itions | No.
Min Min Min | Min Max Min Max Max | Min Max Max | Max
MPS6520 | TO-92 25 4 50 30 | 200 400 2 10 0.5 50 | 4 3 | (Note10) 10

92) 100 100pA 10
MPS6521 | TO-92 25 4 50 30 {200 8§00 2 10 0.5 50 | 4 3 | (Note10) 10
(92) 150 100pA 10
MPS6566 | TO-92| 60 | 45 4 | 100 30 |100 400 2 10 0.4 10 | 4 ]200 10 10
92)
MPS6573 | TO-92 35 100 35 | 100 100pA 5 0.5 10 | 12 | 100 300 10 10
92) 200 500 10 5
MPS6574 | TO-92 35 100 35 | 100 300 1 5 0.5 10 | 12 | 100 300 10 10
(92) ] (4 Groups)
MPS6575 | TO-92 45 100 45 | 100 100pA 5 0.5 10 | 12 | 100 300 10 10
92) 200 500 10 5 '
MPS6576 | TO-92 45 100 45 | 100 300 1 5 0.5 10 | 12 | 100 300 10 10
(92) (4 Groups)
MPS8098 | TO-92| 60 | 60 6 | 100 60 |100 300 1 5 0.3 100 | 6 | 150 10 J 10
(92) 100 10 5
75 100 5
MPS8099 | TO-92{ 80 | 80 6 | 100 60 [100 300 1 5 0.3 100 | & | 150 10 10
(92) 100 10 5
75 100 5
MPSA10 | TO-92 40 4 | 100 30 | 40 400 5 10 4 | 50 5 10
(92)
MPSA20 | TO-92 40 4 | 100 30 | 40 400 5 10 4 |125 5 10
(92)
PN100 |[TO-92| 75 | 45 6 50 60 | 80 0.1 1 0.2 085 10 | 45 | 250 20 4 | (Note12) 10
92) 100. 450 10 1
100 100 1 0.4 1.0 200
100 350 150 5
PN100A [TO92| 75 | 45 6 50 60 {300 600 10 1 0.2 0.85 45 | 250 20 4 | (Note12) 10
92) 100 100 1
g 220 0.1 5 0.4 1.0




General Purpose Amplifiers and Switches (continued)

le€

Type | Case Veeo | Veeo | VEBo | Icso Ves hee lc . Vee Vcesan  VBesaT) c Cob fr I tott | NF Test Process
No. |stye| V| M| M [OAe G Thax Cmay® vy | ) & W) @ | PR (MH) @ co ) (ns) | (dB) | oo kons | No
Min Min | Min | Min Max Min Max Max | Min Max Max | Max :
PN101 | TO-92 65 6 50 4 | 150 20 10
(92)
PN2221 | TO-92| 60 | 30 5 10 50 | 20 500 10 0.4 1.3 150 | 8 |[250 20 | 285 (Note 2) 10
92 20 150 1
40 120 150 10 1.6 26 500
35 10 10
25 1 10
20 100pA 10
PN2221A | TO92| 75 | 40 6 10 60 | 25 500 10 0.3 06 12 150 | 8 |250 20 | 285 (Note 2) 10
(92) 20 150 1
40 120 150 10 1.0 20 500
35 10 10
25 1 10
20 100pA 10
PN2222 | TO-92| 60 | 30 5 10 50 | 30 500 10 0.4 13 150 | 8 |[250 20 10
92 50 150 1
100 300 150 10 1.6 26 500
75 10 1
50 1 1
35 100pA 1
PN3641 | TO-92| 60 | 30 5 | 50 50 |15 500 10 0.22 150 | 8 | 250 50 10
(92) 40 120 150 10
PN3642 | TO-92| 60 | 45 5 | 50* 50 | 15 500 10 0.22 150 | 8 | 250 50 10
(92) 40 120 150 10
PN3643 | TO-92| 60 30 5 50* 50 | 20 500 10 0.22 150 8 | 250 50 10
(92) 100 300 150 10
PN3694 | TO-92| 45 | 45 4 50 30 [100 400 10 1 6 | 200 10 10
(92)
PN4140 | TO-92| 60 | 30 5 20 500 10 0.4 1.3 150 | 8 |250 20 | 310 (Note 2) 10
(92) 20 150 1
40 120 150 10 1.6 26 500
35 10 10
25 1 10
20 100pA 10
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General Purpose Amps and Switches (continued)
v,
Type | Case | VCBO Vceo | Veso | IcBo Ves hee lc . Ve VCesAT)  VBE(SAT) I Cob fr I tots | NF Test Process
No. |style | V| M | M jmAe oY "Max Cmay® vy | M & M) @ PP (MHz) @ ) (ns) ] (dB) | o itions | No.
Min Min | Min | Min Max Min Max Max | Min Max Max | Max
PN4141 | TO-92| 60 | 30 5 30 500 10 0.4 13 150 | 8 | 250 20 | 310 (Note 2) 10
(92) 50 150 1
100 300 150 10 1.6 26 500
75 10 10
50 1 10
35 100pA 10
PN5127 | TO-92 | 20 12 3 50 10 | 15 300 2 10 0.3 10 10 | 4 |150 2 10
(92)
PN5128 | TO-92| 15 | 12 3 50 10 | 35 350 50 10 | 025 1.1 150 | 10 | 200 800 50 10
(92) 20 10 10
PN5129 | TO-92| 15 12 3 50 10 | 85 350 50 10 | 025 114 150 | 10 [ 200 800 50 10
(92) 20 10 10
PN5131 | TO-92| 20 15 3 50 10|35 500 10 1 1.0 10 | 6 | 100 10 10
(92)
PN5132 | TO-92| 20 | 20 3 50 10 | 30 400 10 10 20 09 10 | 4 |200 10 10
(92)
PN5135 | TO-92| 30 | 25 4 |30 15|50 60* 10 10 1.0 10 100 | 25 | 40 500 30 10
(92) 15 2 10
PN5136 | TO92| 30 | 20 3 | 100 20 | 20 400 150 1 0.25 11 150 | 35 | 40 400 50 10
92 20 30 1
PN5137 | TO-92| 30 | 20 3 | 100 20|20 400 150 1 0.25 11 150 | 35 | 40 400 50 10
92 20 30 1 .
TISS0 | TO-92| 40 | 40 5 | 100 20 [100 300 50 2 025 06 1 50 10
(94)
TiSe2 |TO92| 40 | 40 5 | 100 20 [100 300 50 2 025 06 1 50 10
(97)
TIS97 | TO-92 40 10 40 {250 700 0.1 5 3 | (Note?7) 10
(97)
TIses | TO-92 60 10 40 | 100 300 1 5 0.5 100 2 10 10
97)
TIS99 | TO-92 65 10 40 | 55 300 100 5 0.5 100 2 10 10
(97)




General Purpose Amplifers and Switches (continued)

€c¢

Type | Case |VcBO|VcEO | VeBo|lcBO o | lc . Vog | VCEGAT) VBEsAT) . | Cob fr 1c | lott | NF Test | Process
No. | stye | V)| M| WM A Max Cmm® vy | P & M @ PP MH) @ L)1) [(dB)] . ditions | No.
Min Min | Min | Min Max Min Max Max | Min Max Max | Max
TN2218A | TO-237 | 75 | 40 6 10 60 | 25 500 10 0.3 06 12 150 | 8 |250 20 | 285 (Note 2) 10

(91) 20 150 1
40 120 150 10
35 10 10
25 1 10
20 100 pA 10
TN2219 | TO-237| 60 | 30 5 10 50 | 30 500 10 0.4 1.3 150 | 8 |250 20 10
(91) 50 150 1
100 300 150 10 1.6 26 500
75 10 10
50 1 10
35 0.1 10
TN2219A | TO-237| 75 | 40 6 10 60 | 40 500 10 0.3 06 12 150 [ 8 |250 20 4 (Note 3) 10
(91) 50 150 1
100 300 150 10 1.0 20 500
75 10 10
50 1 10
35 0.1 10
2N3704 | TO92 | 50 | 30 5 | 100 20 |100 300 50 2 0.6 100 | 12 | 100 50 13
(94)
2N3705 | TO-92 | 50 | 30 5 [100 20|50 150 50 2 0.8 100 | 12 | 100 50 13
(94
2N3706 | TO-92 | 40 | 20 5 | 100 20 |30 600 50 2 1.0 100 | 12 [ 100 50 13
(94)
2N3794 | TO92 | 40 | 20 5 | 500 15 | 100 100 10 0.4 10 | 10 |100 600 10 13
(94) 100 600 10 10
35 1 10
2N4400 | TO-92 | 60 | 40 6 20 500 2 04 075 095 150 | 6.5 | 200 20 | 255 (Note 2) 13
(92 50 150 150 1
40 10 1 0.75 1.2 500
20 1 1
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NPN Transistors

General Purpose Amplifiers and Switches (continued)

Type | Case VcBo | Vceo | VeBo | IcBo Ves hee lc . Vee VCE(SAT)  VBE(SAT) Ic Cob fr I tort | NF Test Process
No. [style| M [ V| M 1OAC O b "Max Cmay® vy | V) & W) @y (PR (MH2) @ i (ns) | (dB) | o itions | No.
Min Min | Min | Min Max Min Max Max | Min Max Max | Max
2N4401 | TO-92| 60 40 6 40 500 2 04 075 095 150 | 6.5 | 250 20 | 255 (Note 2) 13

92) 100 300 150 1
80 10 1 0.75 1.2 500
40 1 1
20 100pA 1
2N4944 | TO-92| 80 40 5 50 40 | 40 120 150 1 0.25 150 60 900 50 13
92) 40 30
2N4946 | TO-92| 80 40 5 50 40 | 100 300 150 1 0.25 150 60 900 50 13
92 100 30
2N4951 | TO-92| 60 30 5 50 40 | 60 200 150 10 0.3 13 150 | 8 |[250 20 | 400 (Note 2) 13
(94) 40 10 10
20 1 10
2N4952 | TO-92| 60 30 5 50 40 |100 300 150 10 0.3 13 150 | 8 |250 20 | 400 (Note 2) 13
(94) 75 10 10
50 1 10
2N4953 | TO-92| 60 30 5 50 40 | 200 600 150 10 0.3 13 150 | 8 |250 20 | 400 (Note 2) 13
(94) 150 10 10
75 1 10
2N4954 | TO92| 40 30 5 50 30 |60 600 150 10 0.3 13 150 | 8 |[250 20 | 400 (Note 2) 13
(94) 40 10 10
20 1 10
2N5220 | TO-92| 15 15 3 | 100 10 |30 600 50 10 0.5 11 150 | 10 | 100 20 13
92) 25 10 10
2N5225 | TO92| 25 25 4 |30 15|30 600 50 10 0.8 10 100 | 20 | 50 20 13
92) 25 50 10
MPS3704 [ TO-92 | 50 30 5 | 100 20 [100 300 50 2 0.6 100 | 12 | 100 50 13
92)
MPS3705 | TO-92| 50 30 5 100 20 | 50 150 50 2 0.8 100 | 12 50 13
(92)
MPS3706 [ TO-92 | 40 20 5 [ 100 20 | 30 600 50 2 1.0 100 | 12 | 100 50 13
(92)
MPS6522 | TO-92 25 4 50 20 | 100 0.1 10 05 50 | 4 13
92) 200 400 2 10




General Purpose Amplifiers and Switches (continued)

Sc-e

Type | Case Vceo | Veeo | Veso | Iceo Ves heg Ic . Vee VceisaT)  VBEGSAT) | c Cob fr I torf | NF Test Process
No. |syle| V| M M imAe T maCmamEy | O & W €| PP (MH) @ ) MS)) (dB)) o ditions | No.
Min Min Min | Min Max Min Max Max | Min Max Max | Max
MPS6530 | TO-92 | 60 40 5 50 40 | 25 500 10 0.5 10 100 | 5 13

92 40 120 100 1
30 10 1
MPS6531 | TO-92 | 60 40 5 50 40 | 50 500 10 0.3 10 100 | 5 13
(92) 9 270 100 1
60 10 1
MPS6532 | TO-92 | 50 30 5 | 100 30 | 30 100 1 0.5 1.2 100 | 5 13
(82)
PN5449 | TO-92| 50 30 5 | 100 20 [100 300 50 2 0.6 100 100 50 13
(92)
PN5816 | TO-92| 50 40 5 | 100 25 [100 200 2 2 0.75 1.2 500 100 50 13
(92)
2N5550 | TO-92| 160 | 140 | 6 | 100 100 | 20 50 5 0.15 10 10 | 6 |100 300 10 10 | (Note8) 16
92) 60 250 10 5
60 1 5 0.25 1.2 50
2N5551 | TO-92| 180 | 160 | 6 50 120 | 30 50 5 0.15 10 10 | 6 |100 300 10 8 (Note 8) 16
(92) 80 250 10 5
80 1 5 0.2 1.0 50
2N5830 | TO-92| 120 | 100 | 5 50 100 | 60 1 5 0.15 08 1 100 500 10 16
(92) 80 500 10 5 0.2 1 10
80 50 5 0.25 1 50
2N5831 | TO-92| 160 | 140 | 5 50 120 | 60 1 5 0.15 08 1 4 |100 500 10 16
(92) 80 250 10 5 0.2 10 10
80 50 5 0.25 1.0 50
2N5833 | TO92| 200 | 180 | 6 10 160 | 50 1 5 0.15 08 1 4 |100 500 10 16
(92 50 250 10 5 0.2 10 10
50 50 5 0.25 10 50
MPSLO1 |TO©92| 140 | 120 | 6 |1pA 40 | 50 300 10 5 0.2 12 10| 8 | 60 10 16
(92) 0.2 14 50
PN5965 | TO-92| 200 | 180 | 5 50 160 | 50 1 5 0.15 0.8 4 16
(92) 50 250 10 5 0.2 1.0
50 50 5 0.25 1.0
2N696 TO5 | 60 5 |1pA 30 | 20 60 150 10 15 13 150 | 20 | 40 50 19
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NPN Transistors

General Purpose Amplifiers and Switches (continued)

92-¢

Type | Case Vceo | Vceo | Veso | Iceo B hee lc . Ve Vceisan)  VBEGsaT) c Cob fr Ic tots | NF Test Process
No. |style| V| M| M jOAe o T ax Cmayd vy | M & W @ oy PP MHz) @ b, | (8) @B} o ditions | No.
Min Min | Min | Min Max Min Max Max | Min Max Max | Max
2N697 TO-5 | 60 | 45 5 |1pA 30 | 40 120 150 10 15 13 150 | 35 | 50 50 19
2N718 TO-18 60 30 5 ipA 30 [ 40 120 150 10 15 13 150 { 35 | 50 15 19
2N718A | TO-18| 75 7 10 60 | 20 500 10 15 13 150 | 25 | 60 50 12 (Note 1) 19
40 120 150 10
35 10 10
20 100pA 10
2N956 TO-18| 75 35 7 10 60 | 40 500 10 1.5 13 150 [ 25 | 70 50 8 (Note 1) 19
100 300 150 10
75 10 10
35 100pA 10
20 10pA 10
2N1420 TO-5 60 30 5 1pA 30 | 100 300 150 10 1.5 13 150 | 35 | 50 50 19
2N1566 | TO-5 | 80 | 60 5 |1pA 40 | 80 200 5 5 1.0 10 | 10 | 60 5 19
(1 kH2)
2N2218 TO-5 60 30 5 10 50 | 20 500 10 0.4 13 150 8 | 250 20 (Note 2) 19
20 150 1
40 120 150 10 1.6 26 500
35 10 10
25 1 10
20 100pA 10
2N2218A | TO-5 75 40 6 10 60 | 25 500 10 0.3 06 12 150 8 | 250 20 | 285 (Note 2) 19
20 150 1
40 120 150 10
35 10 10
25 1 10
20 100pA 10
2N2219 TO-5 60 30 5 10 50 | 30 500 10 0.4 13 150 8 | 250 20 19
50 150 1
100 300 150 10 16 26 500
75 10 10
50 1 10
35 100pA 10




General Purpose Amplifiers and Switches (continued)

12-€

Type Case | VcBO | Vceo | VEBoO | IcBO Ves hee lc . Ve Vce(sAT)  VBE(SAT) I Cob fr Ic tors | NF Test Process
No. |style| V| M| M 0AC 0  Max Cmm® | V& M @ || (MH) @ L)1 (s) | ([dB)) o ditions |  No.
Min { Min { Min | Min Max Min Max Max | Min Max Max | Max
2N2219A | TO5 | 75 | 40 6 10 60 | 40 500 10 06 12 150 | 8 |300 20 (Note 2) 19

also 50 150 1 2 500
Avail. 100 300 150 10
JAN/TX/V 75 10 10
Versions 50 1 10
35 100pA 10
2N2221 [ TO-18| 60 30 5 10 50 | 20 500 10 0.4 13 150 | 8 |250 20 19
20 150 1
40 120 150 10 16 26 500
35 10 10
25 1 10
20 100pA 10
2N2221A |TO-18| 75 | 40 6 10 60 | 25 500 10 0.3 06 12 150 | 8 |250 20 | 285 (Note 2) 19
40 120 150 10
35 10 10 1.0 20 500
25 1 10
20 100pA 10
2N2222 | TO-18| 60 30 5 10 50 | 30 500 10 0.4 1.3 150 | 8 |250 20 19
50 150 1
100 300 150 10 16 26 500
75 10 10
50 1 10
35 100pA 10
2N2222A | TO-18| 75 40 6 10 60 | 40 500 10 0.3 06 12 150 | 8 |250 20 [285| 4 [(Notes2&3) 19
also 50 150 1
Avail 100 300 150 10 1 2 500
JAN/TX/V 75 10 10
Versions 50 1 10
35 100pA 10
2N3299 TO5 | 60 | 30 5 | 10+ 50 | 20 500 10 0.22 11 150 | 8 |250 50 | 150 (Note 4) 19
20 150 1
40 120 150 10
35 10 10 0.6 1.5 500
25 1 10
20 100pA 10
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NPN Transistors

General Purpose Amplifiers and Switches (continued)

82-¢

Type | Case Vcso | Vceo | Veso | IcBo Ves heg I . Vee VCE(SAT)  VBE(SAT) i Cob fr I tort | NF Test Process
No. |stye| | M1 M jOAe W M mad | & W@y PR (MH2) e ) (08) 1 @B) ) o ditions | No.
Min | Min | Min | Min Max Min Max Max | Min Max Max | Max
2N3300 [ TO5 | 60 | 30 5 | 10* 50 | 50 500 10 0.22 11 150 | 8 |250 50 | 150 (Note 4) 19

50 150 1
100 300 150 10
75 10 10 0.6 15 500
50 1 10
35 100 pA 10
2N3301 | TO-18| 60 30 5 |10+ 50 | 20 500 10 0.22 11 150 | 8 | 250 50 | 150 (Note 4) 19
20 150 1
40 120 150 10 0.6 1.5 500
35 10 10
25 1 10
20 100pA 10
2N3302 | TO-18| 60 | 30 5 | 10+ 50 | 50 500 10 0.22 1.1 150 | 8 |250 50 | 150 (Note 4) 19
50 150 1
100 300 150 10 0.6 1.5 500
75 10 10
50 1 10
35 100 A 10
PN2222A | TO92| 75 | 40 6 10 60 | 40 500 10 0.3 06 12 150 | 8 |300 20 | 285 (Note 2) 19
92) 50 150 1
100 300 150 10 1.0 20 500
75 10 1
50 1 1
35 100pA 1
2Ngi5 |TO-18| 70 | 50 5 10 60 | 50 200 10 5 1.0 09 10 | 35 | 250 10 | 23
2N916 | TO-18| 45 25 5 10 30 | 50 200 10 1 0.5 09 10 | 6 |300 10 23
2N3691 Same as PN3691 23
2N3692 Same as PN3692 23
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General Purpose Amplifiers and Switches (continued)

Type | Case Veso | Veeo | Veso | Ico ves| hee I . Ve VCE(SAT)  VBE(SAT) I Cob fr I torr | NF Test Process
No. | style | V| M M i0OAe o Max Cmay® | ) & M @y |PP| MH2) @ o) Ms)) @B)| o ions | No.
Min | Min | Min | Min Max Min Max Max | Min Max Max | Max
2N3903 | TO92 | 60 | 40 6 15 100 1 0.2 06 08 10 | 4 |250 10 [225| 6 |(Notes6&7)| 23

92) 30 50 1
50 150 10 1 0.3 095 50
35 1 1
20 100 pA 1
2N3904 | TO92 | 60 | 40 6 30 | 30 100 1 02 065 08 10 [ 4 |300 10 | 250 | 5 |(Notes6&7)| 23
92 60 50 1
100 300 10 1 0.3 095 50
70 1 1
40 100pA 1
2N3946 | TO-18 | 60 | 40 6 20 50 1 0.2 06 09 10 | 4 |250 10 [375| 5 |(Notes6&7)| 23
50 150 10 1
45 1 1 0.3 1.0 50
30 100pA 1
2N3947 | TO-18 | 60 | 40 6 40 50 1 0.2 06 09 10 | 4 |300 10 [450| 5 |(Notes6&7)| 23
100 300 10 1
90 1 1 0.3 1.0 50
60 100 pA 1
2N4123 | TO92 | 40 | 30 5 | 50 20| 25 50 1 0.3 095 50 | 4 |250 10 6 (Note 7) 23
92 50 150 2 1
2N4124 | TO92 | 30 | 25 5 | 50 20|60 50 1 0.3 095 50 | 4 |300 10 5 (Note 7) 23
(92 120 360 2 1
MPQ3904 | TO-116| 60 | 40 6 | 50 40 | 30 0.1 1 0.2 085 10 | 4 |250 10 23
(39) 50 1 1
‘ 75 10 1
MPQ6700 | TO-116| 40 | 40 5 | 50 30|30 0.1 1 0.25 01 10 | 45 | 200 10 23/66
(39) 50 1 1
70 10 1
MPS2711 | TO92 | 18 | 18 5 | 500 18 |30 90 2 45 4 23
(92)
MPS2712 | TO92 | 18 | 18 5 |50 18|75 225 2 45 4 23
(92)
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N . NPN Transistors

General Purpose Amplifiers and Switches (continued)

0g-¢

Type | Case | VCBO | VcEo | VeBo |lcBO (o | o lc . Vcg | YCEGAD VBESAT) . | Cob fr lg | forr | NF Test | Process
No. |syle| V| M| M @Ae o malmaEwy | O & W €| ED ) MH) @ | (ns) | (dB) | oo itions | No.
Min | Min | Min | Min Max Min Max Max | Min Max Max | Max
MPS2716 | TO-92 | 18 18 5 |50 18 |75 225 2 45 35 23
(92)

MPS3721 | TO-92 500 18 | 60 660 2 10 35 23
(92 (1 kHz)

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

MPS3827 | TO-92| 60 | 45 4 | 100 30 [100 400 10 10 35 | 200 800 10 23
(92 ,

MPS6512 | TO-92| 40 | 30 4 50 30 | 30 100 10 0.5 50 | 35 23
(92) 50 100 2 10

MPS6513 | TO-92| 40 | 30 4 50 30 | 60 100 10 0.5 50 | 35 23
(92) 90 180 2 10

MPS6514 | TO-92| 40 | 25 4 50 30 | 90 100 10 0.5 50 | 35 23
(92) 150 300 2 10

MPS6515 | TO-92 | 40 25 4 50 30 | 150 100 10 0.5 50 | 35 23
92 250 500 2 10

MPS6564 | TO-92 45 5 | 500 40 | 25 10 5 0.5 10 | 4 23
92) .

MPS6565 | TO-92 | 60 | 45 4 |100 30 [40 160 10 10 0.4 10 | 35 23
(92)




General Purpose Amplifiers and Switches (continued)

Le-€

Type | Case | VCBO | VCEO | VEBo |lcBo y | lc . Vce | VCEGSAD VeEEAn . | Cob fr c | foff | NF Test | Process
No. |stye| V| V| M 1A W "Max @ may® | M & M @ PR (MH) @ ) (s)) (dB) | o ditions |  No.
Min Min | Min | Min Max Min Max Max | Min Max Max | Max
NS3903 | TO-18| 60 | 40 5 15 100 1 02 065 08 10 | 4 |250 10 | 225 (Note 6) 23
30 50 1
50 150 10 1 0.3 095 50
35 1 1
20 100 uA 1
NS3904 | TO-18 | 60 | 40 6 30 100 1 02 065 085 10 | 4 |300 10 | 250 (Note 6) 23
60 50 1
100 300 10 1 0.3 0.95 50
70 1 1
40 100 pA 1
PN3691 | TO-92| 35 | 20 4 50 15 | 40 160 10 1 0.7 09 10 | 35 [200 500 10 23
(92)
PN3692 | TO-92| 35 | 20 4 | 50 15 [100 400 10 1 0.7 09 10 [ 35 |200 500 10 23
(92)
ST3904 | TO-92| 60 | 40 6 40 0.1 1 02 065 085 10 | 4 |300 10 | 285 | 8 | (Notes6,7)| 23
(92) 70 1 1
100 300 10 1
60 50 1
30 100 1 0.3 095 50
TEST CONDITIONS:
Note 1: ic = 300 pA, Vgg = 10V, f = 1 kHz. Note 5: Ic = 100 pA, Vog = 4.5V, f = 15.7 kHz. Note 9: Ic = 3 mA, Vcg = 10V, f = 1 MHz.
Note 2: Ic = 150 mA, Vg = 30V, Ig! = Ig2 = 15 mA. Note 6: Ic = 10 mA, Vgg = 3V, Ig! = 1g2 = 1 mA. Note 10: Ic = 10 pA, Vog = 5V, f = 15.7 kHz.
Note 3: I = 100 pA, Vgg = 10V, f = 1 kHz. Note 7: Ic = 100 pA, Vg = 5V, f = 15.7 kHz. Note 11: Ig/lg = 20.
Note 4: Ic = 300 mA, Voo = 25V, Ig! = Ig2 = 30 mA. Note 8: Ic = 250 pA, Vg = 5V, f = 10 Hz — 15.7 kHz. Note 12: Ic = 200 pA, Vg = 5V, f = 1 kHz.
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NPN Transistors

National

ce€

Semi juctor Medium Power
Vcer* Ices®
Type Case Veso Vceo Veso IcBo . VcB heg Ic Vce Veesan  VBe(saT) Ic Cob fr Ic toff | NF Test Process
No. |syle| P | ) [P |om®w |Min Max®mm®* | M & O @ @D (MH2) @ 1 @s) | (@B)] o ditions| No.
Min Min Min Max Max Min Max Max | Min Max Max | Max :
2N699 TO-39| 120 60 5 2 60 | 40 120 150 10 5.0 13 150 | 20 | 50 50 12
2N1613 TO-5 75 35 7 10 60 | 20 500 10 15 13 150 | 25 | 60 50 12 (Note 1) 12
also Avail. 40 120 150 10
JAN/TX/V 35 10 10
Versions 20 100pA 10
2N1711 TO-5 75 35 7 10 60 | 40 500 10 15 13 150 | 256 | 70 50 8 (Note 1) 12
100 300 150 10
75 10 10
35 100pA 10
20 10pA 10
2N1890 TO-39| 100 60 7 10 75 | 100 300 150 10 1.2 0.9 50 15 | 60 50 12
5.0 13 150
2N1893 TO-39| 100 80 7 10 90 | 40 120 150 10 1.2 0.9 50 15 | 50 50 12
also Avail. 35 10 10
JAN/TX/V 20 0.1 10 5.0 13 150
Versions
2N2102 TO-39| 120 65 7 2 60 | 10 0.01 10 0.5 11 150 | 15 | 60 50 12
20 0.1 10
35 10 10
40 120 150 10
25 500 10
10 1A 10
2N2192 TO-39| 60 40 5 10 30 15 0.01 10 0.35 13 150 10 | 50 50 12
75 0.1 10
100 300 10 10
70 150 10
35 500 10
15 1A 10




€e-e

Medium Power (continued)

Vcer® Ices”
Type Case Veso Vceo Veso Iceo - VcB hee Ic . Vce Veesan  VBE(SAT) Ic Cob fr Ic toff | NF Test Process
No. [style] V| v | P | wa®m | Mn Mmacmaydy| & M € y|PD| (Ha) e o)1 (0s) | (dB)) o itions | No.
Min . Min Max Min Max Max | Min Max Max | Max
Min Max
2N2192A | TO-39| 60 40 5 10 30 | 15 0.01 10 0.25 13 150 | 20 | 50 50 12
75 0.1 10
100 300 10 10
70 150 10
35 500 10
15 1A 10
2N2193 TO-39| 80 50 8 10 80 | 15 0.01 10 0.35 13 150 | 20 | 50 50 12
30 0.1 10
40 120 10 10
30 150 10
20 500 10
15 1A 10
2N2193A | TO-39| 80 50 8 10 60 | 15 0.1 10 0.25 13 150 | 20 | 50 50 12
30 10 10
40 120 150 10
30 150 1
20 500 10
15 1A 10
2N2243 TO-39 | 120 80 7 10 60 15 0.1 10 0.35 13 150 15 50 50 12
30 10 10
40 120 150 10
30 150 1
15 500 10
2N2243A | TO-39| 120 80 7 10 60 | 15 0.1 10 0.25 13 150 15 | 50 50 12
30 10 10
40 120 150 10
30 150 1
15 500 10
2N3019 TO-39 | 140 80 7 10 90 50 0.1 10 0.2 11 150 12 | 100 50 12
also 90 10 10
Avail. 100 300 150 10
JAN/TX/V 50 500 10
Versions 15 1A 10
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NPN Transistors

Medium Power (continued)

ve-€

Vcer” Ices”
v V
Type | Case cBo Vceo EBO Iceo . VcB hge Ic ., Vce Veesan - VBE(sam) Ic Cob fr Ic toff | NF Test Process
No. |style| V| v | M| oA W) [Min Ml maE vy | & M @@ (MHz) @ )1 (s) | @B)} o ditions | No.
Min Min Max Min Max Max | Min Max Max | Max
Min Max

2N3020 | TO-39 | 140 | 80 7 | 10 90 [3 100 01 10| o2 114 150 | 12 | 80 50 12
40 120 10 10
40 120 150 10| 05 500
30 100 500 10
15 1A 10

2N3053 [ TO-39 | 60 | 40 5 | 250 30 | 25 150 25| 1.4 17 150 | 15 | 100 50 12
50 250 150 10 :

2N3107 | TO-39 | 100 | 60 7 | 10 60|35 01 10| o025 114 150 | 20 | 70 50 |1000| 7 |(Notes5&6)| 12
100 300 150 10
40 50 10| 1.0 20 1A

2N3108 | TO-39 | 100 | 60 7 | 10 60|20 01 10| 025 11 150 | 20 | 60 50 | 600 | 7 |(Notes5&6)| 12
40 120 150 10
25 500 10| 1.0 20 1A

2N3109 | TO-39| 80 | 40 7 | 10° 60| 35 01 10| 025 11 150 | 25 | 70 50 |1000| 7 |(Notes5&6)| 12
100 300 150 10
40 500 10 | 1.0 20 1A

2N3110 | TO-39| 80 | 40 7 | 10+ 60| 20 01 10| o025 11 150 | 25 | 60 50 | 600 | 7 |(Notes5&6)| 12
40 120 150 10
25 500 10| 1.0 20 1A

2N3568 Same as PN3568 12

2N3e6s | TO-39| 120 | 8o | 10 | 50* 60 | 30 10 10| o5 12 150 | 12 | 60 50 12
40 120 150 10
25 500 10| 1.2 1.8 500

2N3666 | TO-39 | 120 | 80 | 10 | 50° 60 | 70 10 10| o05 12 150 | 12 | 60 50 12
100 300 150 10
50 500 10 | 1.2 18 500

2N3700 | TO-18 | 140 | 80 7 | 10 90 |50 1 10| o2 11 150 | 12 [100 200 5 12
9 10 10
100 300 150 10 | 05 500
50 500 10
15 1A 10




Medium Power (Continued)

Se-€

Vcer* Ices”
Type Case V(C\;B)O Vceo V(EVB)O IcBo @ Ve hre @ Ic & Vce vc%\(,S)AT)& VB?\(,S)AT) e Ic ((;‘:; (Mf;z) @ Ic (t:;f) (::;) Test Process
No. Style Min :‘\:')‘ Min :r‘\:: (V) | Min Max (mA) (V) Max Min Max (mA) Max | Min Max (mA) Max | Max Conditions No.
2N3701 TO-18 140 80 7 10 90 | 40 120 150 10 0.2 150 12 | 80 50 12
40 120 10 10
30 100 O.1 10 0.5 11 500
30 100 500 10
15 1 10
2N3945 | TO-39 70 50 8 40 60 | 25 10 10 0.5 12 150 | 12 | 60 50 12
40 250 150 10
20 500 10 1.8 1.8 500
2N4945 | TO-92 80 80 5 50 40 | 40 120 150 1 0.25 150 60 900 50 12
(92) 40 30
MPSA05 | TO-92 60 4 100 60 50 10 1 0.25 100 100 100 12
(92) 50 100 1
MPSA06 | TO-92 80 4 100 80 | 50 10 1 0.25 100 100 100 12
92) 50 100 1
PN3568 | TO-92 80 60 5 50 40 | 40 30 1 0.25 150 | 20 | 60 600 50 12
(92) 40 120 150 1
TN1711 | TO-237 | 75 7 10 60 | 20 0.01 10 15 150 | 25 12
91) 35 0.1 10 150
75 10 1 1.3
100 150 10
40 300 500 10
TN2102 | TO-237 | 120 65 7 10 60 | 10 0.01 10 0.5 11 150 | 15 | 60 50 12
91) 20 0.1 10
35 10 10
40 120 150 10
25 500 10
10 1A 10
TN3019 | TO-237 | 140 80 7 10 90 | 50 1 10 0.2 11 150 [ 12 [ 100 50 12
(91) 90 10 10
100 300 150 10 0.5 500
50 500 10
15 1A 10
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NPN Transistors

Medium Power (continued)

Vcer* Ices”
V, V, V, f
Type Case ¢8O Vceo EBO Iceo ., VcB hgg Ic ., Vce CE(SAT)  VBE(SAT) Ic Cob T Ic torf | NF Test Process
No. |sye | V| W | P 0a®w mMin Mo mayéwvy| V& M @ P MH) @ o)1 09| (EB) o ditions | No.
Min Min Max Min Max Max | Min Max Max | Max
Min Max
TN3020 | TO-237 | 140 80 7 10 90 30 100 1 10 0.2 1.1 150 12 80 50 12
(91) 40 120 10 10
40 120 150 10 0.5 500
30 100 500 10
15 1A 10
TN3053 | TO-237 60 40 5 250 30 25 150 25 1.4 17 150 15 | 100 50 12
1) 50 250 150 10
PN3566 | TO-92 40 30 5 50 20 | 150 600 10 10 1.0 100 25 4 100 30 13
(92) 80 2 10
PN3567 | TO-92 80 40 5 50 40 | 40 120 150 1 0.25 150 20 | 60 600 50 13
(92) 40 30 1
PN3569 | TO-92 80 40 5 50 40 (100 300 150 1 0.25 150 20 | 60 600 50 13.
(92) 100 30 1
2N3566 Same as PN3566 13
2N3567 Same as PN3567 13
2N3569 Same as PN3568 13
2N2657 | TO-39 80 50 8 100 60 15 5A 6 0.5 15 1A 150 | 20 200 15 2 34
40 120 1A 2 3.0 25 5A
2N2658 | TO-39 100 80 8 100 60 15 5A 6 0.5 15 1A 20 200 15 2 34
40 120 1A 2 3.0 2.5 5A
2N2890 | TO-39 100 80 5 50uA 60 | 25 2A 5 0.5 1.2 1A 70 | 30 200 15 3 34
30 90 1A 2
20 100 2
2N2891 | TO-39 100 80 5 50uA 60 | 50 300 50 10 0.5 1.2 1A 70 | 30 200 15 3 34
35 100
80 150 1A 2 0.75 13 2A
40 2A 8




Medium Power (Continued)

18€

Vcer® lces™
Type Case V(CVB)O Vceo V(EVB)O IcBo @ Ve hre Ic & Vce VCT‘(IS)AT)& VB?‘(,S)A T @ Ic (Cp:; (Mfl-:z) e Ic :::) (::) Test Process
No. iti .
M) Style Min (V) Min (nA) (V) [ Min Max (mA) (V) Max Min  Max (mA) Max | Min Max (mA) Max | Max Conditions No.
Min Max
2N5148 | TO-39 80 1pA 60 | 20 50 5 0.46 12 100 | 70 | 60 200 34
30 90 1A 5
15 2A 5 0.85 15 200
5 3A 5
2N5150 | TO-39 80 1pA 60 | 60 50 5 0.46 12 100 | 70 | 60 200 34
70 200 1A 5
30 2A 5 5.0 3A
15 3A 5
2N5336 | TO-39 80 10pA 80 | 30 600 2 0.7 12 2A 30 500 | 2200 7 34
30 120 2A 2
20 5A 2 1.2 1.8 5A
2N5338 | TO-39 100 10puA 100 | 30 600 2 0.7 12 2A 30 500 | 2200 7 34
30 120 2A 2
20 5A 2 12 18 5A
2N3439 | TO-39 | 450 350 7 20pA 360 | 40 160 20 10 0.5 13 50 10 | 15 10 10 36
2N3440 | TO-39 250 20 nA* 300 | 40 160 20 10 36
2N6591 | TO-202 | 150 150 5 200 100 { 40 250 10 10 0.8 200 36
(55) 40 200 100 10
2N6592 | TO-202 | 200 200 5 200 150 | 30 250 10 10 0.8 200 36
(55) 40 200 100 10
2N6593 | TO-202 | 250 250 5 200 200 | 30 250 10 10 0.8 200 36
(55) 30 200 100 10
2N6720 | TO-237 | 175 150 6 1pA 150 | 25 50 10 0.5 100 30 300 50 36
1) 30 100 10
15 250 10
10 50 500 10
2N6721 | TO-237 | 225 200 6 1pA 200 | 25 50 10 05 100 30 300 50 36
(91) 30 100 10
15 250 10
10 50 500 10
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NPN Transistors

Medium Power (continued)

Vcer® Ices”
Vv v, v,

Type Case CBO Vceo EBO Iceo ., VcB hgg Ic ., VcE CE(SAT)  VBE(SAT) Ic Cob fr Ic tor | NF Test Process
No. [stye | V| v | V| oa®w |mn maemmEw| @& O @ 0| @D| MH) e o (0s) @B)| oo ions| No.
Min Min Max Min Max Max | Min Max Max | Max

Min Max

2N6722 | TO-237| 275 | 250 6 | 1pA 250 | 25 50 10 0.5 100 30 300 50 36
91) 30 100 10
15 250 10
10 50 500 10

2N6723 | TO-237 | 325 | 300 6 | 1pA 300 25 50 10 0.5 100 30 300 50 36
1) 30 100 10
15 250 10
10 50 500 10

92PU36 | TO-237 | 175 | 150 6 | 1pA 150 | 25 50 10 05 100 36
(91) 30 300 100 10
15 250 10
10 500 10

92PU36A | TO-237 | 225 | 200 6 | 1pA 200 25 50 10 05 100 36
1) 30 300 100 10
15 250 10
10 500 10

92PU36B | TO-237 | 275 | 250 6 | 1pA 250 25 50 10 0.5 100 36
91) 30 300 100 10
15 250 10
10 500 10

92PU36C | TO-237 | 325 | 300 6 [ 1pA 300 25 50 10 0.5 100 36
1) 30 300 100 10
15 250 10
10 500 10

D40P1 | TO-202 120 10pA 200 20 2 10 1.0 100 | 15 | 10 80 36
(55) 40 80 10

D40P3 | TO-202 180 10pA 250 | 20 2 10 1.0 15 100 | 15 | 10 80 36
(55) 40 80 10

D40P5 | TO-202 225 10pA 300 20 2 10 1.0 15 100 | 15 | 10 80 36
(55) 40 80 10




6€-€

Medium Power (Continued)

Vcer® Ices®
Type Case Veso Vceo Veso IcBo , VcB hee Ic ,Vce Veesan  Vee(sam) Ic Cob fr Ic torf | NF Test Process
No. [sye | V| v | V| 0a)® v [Min MaSmaydw | M & M @ )|EP| MH) e b1 0s) | dB)| o iions |  No.
Min . Min Max Min Max Max | Min Max Max | Max
Min Max
NSD36 |TO-202| 175 | 150 6 1pA 150 | 25 50 10 0.5 15 | 10 50 36
(55) 30 300 100 10
15 250 10
10 500 10
NSD36A | TO-202 | 225 200 6 1pA 200 | 25 50 10 0.5 15 | 10 50 36
(55) 30 300 100 10
15 250 10
10 500 10
NSD36B | TO-202 | 275 | 250 6 1pA 250 | 25 50 10 05 15 | 10 50 36
(55) 30 300 100 10
15 250 10
10 500 10
NSD36C | TO-202 | 325 300 6 1pA 300 | 25 50 10 0.5 15 | 10 50 36
(55) 30 300 100 10
15 250 10
10 500 10
NSD3439 | TO-202 350 20pA 300 | 30 2 10 0.5 13 50 20 | 15 10 36
(55) 40 160 20 10
NSD3440 | TO-202 250 500 nA 200 | 30 2 10 0.5 1.3 50 20 | 15 10 36
(55) 40 160 20 10
TN3440 | TO-237 250 20pA 250 | 30 2 10 0.5 1.3 50 15 10 36
(91) 40 160 20 10
2N6714 | TO-237| 40 30 5 100 40 | 55 10 1 0.5 100 50 500 50 37
(o1) 60 100 1
50 250 1A 1
92PUO1 TO-237 30 5 100 40 | 55 10 1 0.5 1A 30 | 100 50 37
91) 60 100 1
50 1A 1
D40D1 TO-202 30 100* 45 | 50 150 100 0.5 1.5 500 37
(55) 10 1A
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NPN Transistors

Medium Power (Continued)

Vcer® Ices®
Vv Vv v,
Type Case cBO Vceo EBO IcBo - VcB hge Ic ,VcE CE(SAT)  VBE(SAT) Ic Cob fr Ic torf | NF Test Process
No. |syie | V| v | V| @ea®w [Mn M maydw | & M @ PP (MHz) @ )10 | @B)| o0 ditions| No.
Min Min Max Min Max Max [ Min Max Max | Max )
Min Max
D40D2 | TO-202 30 100* 45 [ 120 360 100 0.5 1.5 500 37
(55) 20 1A
D40D3 | TO-202 30 100* 45 | 290 100 15 500 a7
(55) 10 1A
D40E1 | TO-202 30 100* 40 | 50 100 2 1.0 13 1A 37
(55) 10 1A 2
D42C1 | TO-202 30 1pA 30 | 25 200 1 0.5 1.3 1A | 30 a7
(56) 10 1A 1
D42C2 | TO-202 30 1pA 30 | 40 120 200 1 0.5 1.3 1A | 30 37
(56) 20 1A 1
D42C3 | TO-202 30 1pA 30 | 40 200 1 0.5 1.3 1A | 30 37
(56) 20 2A A
NSDUO1 | TO-202 | 40 30 5 100 30 | 55 10 1 0.5 12 1A | 30 | 50 50 37
(55) 60 100 1
50 1A 1
92PUO1A | TO-237 40 5 100 50 | 55 10 1 0.5 1A | 30 | 100 50 38
(91) 60 100 1
50 1A 1
92PU05 | TO-237 100 100 80 | 80 50 1 0.35 250 | 30 | 50 200 38
(91) 60 60 4 50 250 250 1
20 500 1
D40D4 | TO-202 45 100* 60 | 50 150 100 0.5 15 500 38
(55) 10 1A
D40D5 | TO-202 45 100* 60 | 120 360 100 05 15 500 38
(55) 10 1A
D40D6 | TO-202 45 100* 60 | 50 150 100 1.0 15 500 38
(55) 10 1A
D40D7 | TO-202 60 100* 60 | 50 150 100 1.0 15 500 38
(55) 10 1A
D40D8 | TO-202 60 100* 75 [120 360 100 2 1.0 15 500 38
(55) 10 1A 2




Medium Power (continued)

Ly-€

Vcer® Ices”
Type Case V(CVB)O Vceo V(EVB)O IcBO @ Ve hge Ic ,Vce va‘(,S)AT)& VB?‘(,S)AT)@ Ic ("::;:b) (Mf I.'rlz) @ Ic (t::) (:IB:) Test Process
No. Style Min (\)] Min (mA) (V) [ Min Max (mA) (V) Max Min Max (mA) Max | Min Max (mA) Max | Max Conditions No.
Min Max

D40E5 TO-202 60 100* 70 | 50 100 2 1.0 13 1A 38
(55) 10 1A 2

D42C4 TO-202 45 1pA 45 | 25 200 1 0.5 1.3 1A 30 38
(56) 10 1A 1

D42C5 TO-202 45 1pA 45 | 40 120 200 1 0.5 13 1A 30 38
(56) 20 1A 1

D42C6 TO-202 45 1pA 45 | 40 200 1 0.5 1.3 1A 30 38
(56) 20 2A 1

MPS6715 | TO-237 40 5 100 50 | 55 10 1 0.5 1A 30 50 38
TO-226 60 100 1
(99) 50 1A 1

MPS6717 | TO-226 | 80 80 5 100 60 | 80 50 1 0.35 250 50 500 200 38
(99) 50 250 250 1
20 500 1

MPSWO01 | TO-226 40 5 100 50 | 55 10 1 0.5 1A 30 | 100 50 38
(99) 60 100 1
50 1A 1

NSD102 | TO-202| 60 45 5 100 60 | 40 10 5 0.2 09 100 | 30 | 60 50 38
(55) 50 150 100 5

40 500 5 0.4 1.2 500

25 1A 5

NSD103 | TO-202| 60 45 5 100 60 | 50 10 5 0.2 09 100 | 30 | 60 50 38
(55) 120 360 100 5

50 500 5 0.4 1.2 500

30 1A 5

NSD6179 | TO-202 50 500pA 60 | 30 500 2 0.5 1.2 500 38
(55) 40 250 500 2
10 1A 2

NSDUO1A | TO-202 | 50 40 5 100 40 | 55 10 1 0.5 1.2 1A 30 | 50 50 38
(55) 60 100 1
50 1A 1
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NPN Transistors

Medium Power (Continued)

14

Vcer® Ices*
V, V V, V,
Type Case ¢80 Vceo EBO Ico ., VcB hre Ic ., VcE CE(SAT)  VBE(SAT) Ic Cob fr Ic torr | NF Test Process
No. |style | V| v | V| wa®w |mn malmandwy| & O @ PR (MH) @ )1 0s) ) ©@B)) oo ditions | No
Min Min Max Min Max Max | Min Max Max | Max )
Min Max
NSDU05 | TO-202 | 60 60 4 100 60 | 80 50 1 0.35 250 | 30 | 50 200 | 38
(55) 50 250 1
20 500 1
NSE181 | TO-202 60 100 80 | 50 250 10 1 0.3 500 50 200 38
(56) 30 500 1
12 1A 15 0.9 1.5 15A
2N6553 | TO-202 | 100 100 5 100 80 | 60 10 1 1.0 1A 75 250 100 39
(55) 80 250 50 1
60 250 1
25 500 1
2N6717 | TO-237 | 80 80 5 100 60 | 80 50 1 0.35 250 50 500 200 39
91) 50 250 250 1
20 500 1
2N6718 | TO-237 | 100 100 5 100 80 | 80 50 1 0.35 350 50 500 200 39
1) 50 250 250 1
20 500 1
2N6731 TO-237 | 100 80 5 100 80 | 100 10 2 0.35 350 50 500 200 39
(91) 100 300 350 2
92PU06 | TO-237 100 100 80 [ 20 500 500 1 0.35 250 | 30 | 50 200 39
©1) 80 80 4 50 250 250 1
80 50 50 1
92PU07 | TO-237 | 100 100 100 80 | 80 50 1 0.35 250 | 30 | 50 200 39
1) 4 50 250 1
20 500 1
92PU100 | TO-237 | 100 80 100 80 | 20 10 5 0.35 350 | 20 | 50 100 39
91) 50 150 100 5
10 1A 5
D40D10 | TO-202 75 100* 90 | 50 150 100 2 1.0 15 500 39
(55) 10 1A 2
D40D11 | TO-202 75 100* 90 {120 360 100 2 1.0 15 500 39
(55) 10 1A 2




V€

Medium Power (continued)

Vcer® Ices™
V
Type Case €8O Vceo Veso Iceo . VcB hge Ic ,VcE Vee(san)  VeE(SAT) Ic Cob fr Ic tott | NF Test Process
No. |stye | V| v | V| om® v |[Min Maemay*wv | V& M € a| PP MH @ @) (@B)| ¢ ditions | No.
Min . Min Max Min Max Max | Min Max Max | Max
Min Max
D40D13 | TO-202 75 100* 90 | 50 150 100 2 1.0 15 500 39
(55)
D40D14 | TO-202 75 100* 90 | 120 360 100 2 1.0 1.5 500 39
(55)
D40E7 TO-202 80 100* 90 | 50 100 2 1.0 1.3 1A 39
(55) 10 1A - 2
MPSWO06 | TO-226 | 80 80 4 100 80 | 80 50 1 0.35 250 | 30 | 50 200 39
(99) 50 250 1
20 500 1
NSD104 | TO-202 | 100 80 7 100 100 | 20 10 5 0.2 09 100 | 30 | 60 50 39
(55) 50 150 100 &
10 1A 5 0.5 1.2 500
NSD105 | TO-202| 100 80 7 100 100 | 10 10 5 0.2 09 100 | 30 | 60 50 39
(55) 120 360 100 5
10 1A 5 0.5 1.2 500
NSD106 | TO-202 | 140 100 7 100 140 | 20 10 5 0.2 09 100 30 | 60 50 39
(55) 50 150 100 5
25 500 5 0.5 1.2 500 50
NSD6178 | TO-202 75 500 A 80 | 30 50 2 0.5 1.2 500 39
(55) 40 250 500 2
10 1A 2
NSDUO6 | TO-202| 80 80 4 100 80 | 80 50 1 0.35 250 | 30 | 50 200 39
(55) 50 250 1
20 500 1
NSDU07 | TO-202 | 100 100 4 100 100 | 80 50 1 0.35 250 | 30 | 50 200 39
(55) 50 250 1
20 500 1
2N6711 TO-237 | 160 160 7 50 100 | 15 1 10 40 200 10 48
(90) 15 10 10
30 200 30 10
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NPN Transistors

Medium Power (Continued)

€

Vcer® Ices”
Vv
Type Case ¢8O Vceo Veso Iceo ., VcB hgg Ic ., VcE Veesan - VBE(san Ic Cob fr Ic torr | NF Test Process
No. |stye | V| v | V| @AW |Mn Mal mmEw| & M @ a|PD MH) @ b 1®s)|(dB)| o itions | No.
Min Min Max Min Max Max | Min Max Max | Max
Min Max
2N6712 | TO-237 | 250 | 250 7 50 200/ 15 110 40 200 10 48
(90) 15 10 10
30 200 30 10
2N6713 | TO-237 | 300 | 300 7 50 250 | 15 110 40 200 10 48
(90) 15 10 10
30 200 30 10
2N6719 | TO-237 | 300 | 300 7 | 100 200 | 25 1 10 30 300 15 48
1) 40 10 10 -
40 200 30 10
2N6733 | TO-237 | 200 | 200 6 | 100 160 | 25 110 2.0 20 50 200 10 48
(91) 40 200 10 10
2N6734 | TO-237 | 250 | 250 6 | 100 200( 25 1 10 2.0 50 200 10 48
1) 40 200 10 10
2N6735 | TO-237 | 300 | 300 6 | 100 260 25 1 10 50 200 10 48
(91) : 40 200 10 10
92PE487 | TO-237 | 160 | 160 7 50 100 | 15 1 10 1.0 30 | 3 48
(90) 15 10 10
30 30 10
92PE488 | TO-237 | 250 250 7 50 100 | 15 - 10 10 1.0 30 3 48
(90) 15 10 10
30 30 10
92PE489 | TO-237 | 300 | 300 7 50 200 15 110 1.0 30 | 3 48
(90) 15 10 10
30 30 10
92PU10 | TO-237 300 100 200 | 25 1 10| 075 30 | 35 48
1) 40 10 10
40 30 10
92PU391 | TO237 | 200 | 200 6 | 100 160 | 25 1 10 20 20 20 | 25| 50 10 48
(91) 40 10 10
92PU392 | TO237 | 250 | 250 6 | 100 200 25 1 10 20 20 20 | 25| 50 10 48
©1) 40 10 10




Medium Power (continued)

Sv-€

Vcer® Ices’
Type Case V((':VB)O Vceo V(EVB)O IcBo @ Ve hre @ Ic & Vce vCi‘(IS)AT)& VBT\(,S)AT) @ Ic (cp;!; (MfITIZ) e Ic (t: :) (::) Test Process
No. Style Min (Y) Min (nA) (V) | Min Max (mA) (V) Max Min Max (mA) Max | Min Max (mA) Max | Max Conditions No.
Min Max
92PU393 | TO-237 | 300 300 6 100 260 | 25 1 10 2.0 2.0 20 25 | 50 10 48
(91) 40 10 10
D40N1 TO-202 250 10pA 250 | 20 4 10 50 20 48
(55) 30 90 20 10
20 40 10
D40N2 TO-202 250 10pA 250 | 30 4 10 50 20 48
(55) 60 180 20 10
30 40 10
D40N3 TO-202 300 10pA 300 | 20 4 10 50 20 48
(55) 30 90 20 10
20 40 10
D40N4 TO-202 300 10pA 300 | 30 4 10 50 . 20 48
(55) 60 180 20 10
30 40 10
MPS6733 | TO-226 | 200 200 6 100 160 | 25 1 10 20 20 50 200 10 48
(99) 40 200 10 10
MPS6734 | TO-226 | 250 250 6 100 200 | 25 1 10 20 50 200 10 48
(99) 40 200 10 10
MPS6735 | TO-226 | 300 300 6 100 260 | 25 1 10 50 200 10 48
(99) 40 200 10 10
MPSA42 | TO-92 | 300 300 6 100 200 ] 25 1 10 0.5 0.9 20 3 50 10 48
(92) 40 10 10
40 30 10
MPSA43 | TO-92 | 200 200 6 100 160 | 25 1 10 0.4 0.9 20 4 50 10 48
(92) 40 10 10
50 200 30 10
92PU10 TO-226 300 100 200 | 25 1 10 0.75 30 35 48
MPSW10 (99) 40 10 10
40 30 10
MPSA42 | TO-226 | 300 300 6 100 200 | 25 1 10 0.5 0.9 20 3 50 10 48
MPSW42 (99) 40 10 10
40 30 10
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NPN Transistors

Medium Power (continued)
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Vcer* lces*
V, V, V, V,
Type Case ¢80 Vceo EBO IcBo . VcB heg Ic ,VcE CE(SAT) BE(SAT) Ic Cob fr Ic torf | NF Test Process
No. [sye | V| v | D om®w |Min Mal madw| @ & O @ | PD]| MH e o) 0s)) dB)) o itions| No
Min ) Min Max Min Max Max | Min Max Max | Max )
Min Max
MPSA43 | TO-226 | 200 200 6 100 160 | 25 1 10 0.4 0.9 20 4 50 10 48
MPSW43 (99) 40 10 10
5 2000 30 10
NSD131 | TO-202 | 250 250 7 100 150 | 15 1 10 1.0 085 20 3 48
(55) 15 10 10
30 90 30 10
NSD132 | TO-202 | 250 250 7 100 150 | 15 1 10 1.0 085 20 3 48
(55) 30 10 10
60 180 30 10
NSD133 | TO-202 | 300 300 7 100 150 | 15 1 10 1.0 0.85 20 3 48
(55) 15 10 10
30 90 30 10
NSD134 | TO-202 | 300 300 7 100 150 | 15 1 10 1.0 085 20 3 48
(55) 30 10 10
60 180 30 10
NSD135 | TO-202 | 375 375 7 100 150 | 15 1 10 1.0 085 20 3 48
(55) 30 10 10
’ 30 30 10
NSD457 | TO-202 | 160 160 5 50 100 | 25 30 10 1.0 ) 30 . 48
(55)
NSD458 | TO-202 | 250 250 5 50 200 | 25 30 10 1.0 30 48
(55)
NSD459 | TO-202 | 300 300 5 50 250 | 25 30 10 1.0 30 48
(55)
NSDU10 | TO-202 ] 300 300 8 200 200 | 25 1 15 1.5 0.8 20 3 60 48
(55) 40 10 15
. 40 30 10
NSE457 | TO-202 | 160 160 5 50 100 | 25 30 10 1.0 30 48
(55)
NSE458 | TO-202 | 250 250 5 50 200 | 25 30 10 1.0 30 48
(55)




Ly-€

Medium Power (continued)

Vcer® Ices”
Type Case Veso Vceo Veso Iceo ., VcB hre Ic ., Vce Vee(san)  VBE(saT) Ic Cob fr Ic totr | NF Test Process
No. [style | V| v | V| @A) [Min MaC mayd | M & M @ L@ MH) @ b1 ns) | (dB)| oo ions | No.
Min . Min Max Min Max Max | Min Max Max | Max
Min Max
NSE459 | TO-202 | 300 300 5 50 250 | 25 30 10 1.0 30 48
(55)
TN3742 | TO-237 { 300 300 7 100 200 | 10 3 10 0.75 1.0 10 6 30 10 48
91) 15 10 10
20 200 30 10 1.0 1.2 30
20 50 20
TEST CONDITIONS:
Note 1: Ic = 50 mA, Vcg = 100V, Ig! = Ig2 = 5 mA. Note 5: Ic = 100 pA, Vo = 10V, f = 1 kHz. Note 9: Ic/Ig = 8.
Note 2: I = 500 pA, Vg = 10V, f = 1 kHz. Note 6: Ic = 500 mA, Voc = 30V, Ig! = Ig2 = 50 mA. Note 10: Ic/lg = 12.5.
Note 8: Ic = 500 mA, Vg = 30V, Ig! = Ig2 = 50 mA. Note 7: Ic = 2A, Ve = 40V, Ig! = Ig2 = 200 mA.,
Note 4: Ic = 150 mA, Vo = 30V, Ig! = Ig2 = 15 mA. Note 8:Ic = 1 mA, Vg = 6V, f = 60 kHz.
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NPN Transistors

8y-€

Semiconductor | Darlington
Vceo | Vceo | Veso lces® Vce(sa VBE(SA C fr
Type Case Iceo . VcB hgg Ic Vce CE(SAT) BE(SAT) Ic ob (MH2) Ic Process
No. | style | W | W1 M1 emewm| min Max® @ma® | M & M e @D ®mA) | No.
Min Min Min Max Max Min  Max Max | Min Max
2N5305 TO-92 0.1 25 2000 20,000 2 5 14 200 10 60 2 05
(94
2N5306 | TO-92 0.1 25 | 7000 70,000 2 5 1.4 200 | 10 | 60 2 05
(94)
2N5307 TO-92 0.1 40 2000 20,000 2 5 14 200 10 60 2 05
(94)
2N5308 | TO-92 0.1 40 | 7000 70,000 2 5 1.4 200 | 10 | 60 2 05
(94)
2N6426 TO-92 40 40 12 0.05 30 20,000 200,000 10 5 1.2 50 7 150 10 05
92) 30,000 300,000 100 5
) 20,000 300,000 500 5 15 2 500
2N6427 TO-92 40 40 12 0.05 30 10,000 100,000 10 5 1.2 50 7 130 10 05
(92) 20,000 200,000 100 5
14,000 140,000 500 5 1.5 2 500
2N6548 | TO-202 50 40 12 0.1 30 25,000 150,000 200 5 7 1 200 05
(55) 15,000 500 , 5
5000 1A 5
2N6549 | TO-202 50 40 12 0.1 30 15,000 150,000 200 5 7 1 200 05
(55) 10,000 500 5
3000 1A 5
2N6724 | TO-237 50 12 25,000 200 5 1.0 200 ‘100 200 05
1) 15,000 500 5
4000 40,000 1A 5 ,
2N6725 | TO-237 50 12 0.1 40 25,000 200 5 1.0 200 100 200 05
91) 15,000 500 5
4000 40,000 1A 5




Darlington (continued)

6¥-€

Ices” fr
v
Type Case | VCBO | VeEo | VEBo | \\ o\ o hee le  Vce | VCESAD  VeE@am) . | Cob (MHz) Ic | Process
No. sle | W | M WD onewm | Mn Mx® @n®wm| M & M enn|®P ®mA) | No.
Min Min Min Max Max Min Max Max | Min Max
92PU45 | TO-237 | 50 12 | 01 30 | 4000 1A 5 15 20 1A 100 200 05
©1) 15,000 50 5
25,000 200 5 10 200
92PU45A | TO-237 | 60 12 | 01 40 | 4000 1A 5 15 20 1A 100 200 05
©1) 15,000 50 5
25,000 200 5 10 200
D40C1 | TO-202 30 05* 30 | 10,000 60,000 200 5 15 20 500 | 10 05
(55)
D40C2 | TO-202 30 05* 30 | 40,000 200 5 15 20 500 | 10 05
(55)
D40C3 | TO-202 30 05* 30 | 90,000 200 5 15 20 500 | 10 05
(55)
D40C4 | TO-202 40 05* 40 | 10,000 60,000 200 5 15 20 500 | 10 05
(55)
D40C5 | TO-202 40 05* 40 | 40,000 200 5 15 20 500 | 10 05
(55)
D40C7 | TO-202 50 05* 50 | 10,000 60,000 200 5 15 20 500 | 10 05
(55)
D40C8 | TO-202 50 05* 50 | 40,000 200 5 15 20 500 | 10 05
(55)
D40K1 | TO-202 30 10,000 200 5 10 05
(55) 1000 15A 5
3000 1A 5
D40K2 | TO-202 50 10,000 200 5 05
(55) 1000 154 5
3000 1A 5
D40K3 | TO-202 30 10,000 200 5 05
(55) : 1000 15A 5
3000 1A 5
D40Ka | TO-202 50 ‘ 10,000 200 5 05
(55) | 1000 15A 5
3000 1A 5
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NPN Transistors

Dar| Iington (Continued)
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Ices” fr
V, \'/ Vi V, )
Type Case cBO CEO EBO Iceo . VcB hge Ic Vce CE(SAT) VBE(SAT) Ic Cob (MHz) Ic Process
No. Style v | » | v @A % W | Min max © ma)® (v) V) & M e | eP Cma) | No
Min Min Min Max Max Min Max Max | Min Max )
MPQ6426 TO-116 40 30 12 | 100 30 5000 ' 10 5 1.5 100 8 125 20 05
10,000 100 5
MPQA13 TO-116 30 0.1 30 10,000 100 5 1.5 100 125 10 05
5000 10 5 )
MPS6724 TO-226 50 12 25,000 200 5 1.0 200 100 200 05
(99) 4000 40,000 1A 5
MPS6725 TO-226 50 12 0.1 40 25,000 200 5 1.0 200 100 200 05
(99) 4000 40,000 1A 5
MPSA12 TO-92 20 . 0.1 15 20,000 10 5 1.0 10 05
(92)
MPSA13 TO-92 30 0.1 30 10,000 100 5 15 100 125 10 05
(92) 5000 10 5
MPSA14 TO-92 30 0.1 30 20,000 100 5 15 100 125 10 05
92) 10,000 10 5
MPSW13 TO-226 30 0.1 30 10,000 100 5 15 100 125 10 05
(99) 5000 10 5
MPSW45 TO-226 50 12 0.1 30 4000 1A 5 1.5 2.0 1A 100 200 05
(99) 15,000 500 5
25,000 200 5 1.0 200
MPSW45A | TO-226 60 12 0.1 40 4000 1A 5 15 2.0 1A 100 200 05
(99) 15,000 500 5
25,000 200 5 1.0 200
NSD151 TO-202 30 12 5000 10 5 15 100 8 50 10 05
(55) 10,000 150,000 100 5
NSD152 TO-202 12 5000 10 5 1.5 100 8 50 10 05
(55) 10,000 25000 100 5
NSD153 TO-202 12 20,000 10 5 15 100 8 50 10 05
(55) 5000 100 5
NSD154 TO-202 ' 12 20,000 10 5 15 100 8 50 10 05
(55) 5000 100 5




Darlington (Continued)

Ices® fr
Type Case Veso | Vceo | Veso Iceo . VcB hee Ic Vce Veesan VBE(SAT) Ic Cob (MH2) Ic Process
No. Style V) V) V) (A) e (\)] Min Max e (mA) e ) V) & i\ e (mA) ®F) e (mA) No.
Min Min Min Max Max Min Max Max | Min Max

NSDU45 TO-202 50 12 25,000 150,000 200 5 1.0 200 8 100 200 05
(55) 15,000 500 5
4000 1A 5

NSDU45A | TO-202 60 12 0.1 10 | 25,000 150,000 200 5 1.0 200 8 100 200 05
(55) 15,000 500 5
4000 1A 5

2N7051 TO-92 100 100 12 100 80 | 20,000 100 5 1.4 200 10 | 100 100 06
92) 1000 20,000 1A 5

2N7052 TO-92 100 100 12 100 80 | 10,000 100 5 1.5 100 8 100 100 06
1000 20,000 1A 5

2N7053 100 100 12 100 80 | 10,000 100 5 1.5 100 8 100 100 06
1000 20,000 1A 5
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National

Semiconductor Saturated Switches
v, v, '/ lces™ v, v, c f NF
Type Case | CBO | YCEO | YEBO Iceo . VcB hgg Ic ., Vce CE(SAT) BE(SAT) Ic 0B T Ic torr Test Process
No. [style| | M1 M1 e®w [Min MaxCmaydqy| M & M @ |CO| (MH) e L)1 (0R) | (dB) | oo ditions |  No.
Min Min Min Max Max Min Max Max | Min Max Max | Max
2N3304 |TO52| 6 6 4 | 100 3 |20 50 1 015 07 08 1 | 35500 10 | 60 (Note 7) 65
30 120 10 03| 016 08 10 10
15 1 05 0.5 15 50
2N3451 | TO-52| 6 6 4 | 100 3 |20 50 1 016 08 10 10 | 55 | 500 10 | 60 (Note 7) 65
30 120 10 03 0.5 15 50
2N3639 Same as PN3639 65
2N3640 Same as PN3640 65
2N4208 |[TO-52| 12 | 12 | 45 | 10+ 6 | 30 50 1 0.13 08 1 3 [700 10 | 20 (Note 5) 65
30 120 10 03| 015 08 095 10
15 1 05 0.5 15 50
2N4209 |TO-52| 15 | 15 | 45 | 10+ 8 | 40 50 1 0.15 08 1 3 | 850 10 | 20 (Note 5) 65
50 120 10 03| 018 08 095 10
35 1 05 0.6 15 50
2N4258 Same as PN4258 65
2N4258A Same as PN4258A 65
2N5140 Same as PN5140 65
2N5228 [ TO-92| 5 5 3 |100* 4 |30 10 03 04 065 125 10 300 10 65
92) 15 50 1.0
2N5771 |TO-92| 15 | 15 | 45 | 10 8 |5 120 10 03| 0.5 08 1 3 | 700 10 | 20 (Note 6) 65
(92) 40 50 10| 018 08 095 10
35 1 05 0.6 15 50
2N5910 Same as PN5910 65
MPS3639 | TO-92 | o e as PN3639 65
(92)
MPS3640 T(09-29)2 Same as PN3640 65
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PNP Transistors

Saturated Switches (continued)

Lai4

Ices”

Type | Case Vceo | Vceo | VEBO lcso - Ves hee lc . Vee VCE(sAT)  VBE(SAT) I Cos fr Ic torr | NF Test Process
No. |style| V| M [ M1 aan®w [mMin Max®may¥wy| M & M @y PP] MH) e o)) (08) 1(dB) | o ditions |  No.
Min Min | Min Max Max Min Max Max | Min Max Max | Max
PN3639 |TO-92| 6 6 4 10* 3 |20 50 10| 016 08 10 10 | 3.5 | 300 10 | 60 (Note 7) 65

92 30 120 10 03 0.5 15 50
PN3640 | TO-92| 12 12 4 10* 6 | 20 50 1.0 0.2 08 10 10 | 35 [300 10 | 75 (Note 7) 65
92) 30 120 10 03 0.6 15 50
PN4258 | TO-92| 12 12 | 45 | 10* 6 | 30 50 1 015 07 095 10 | 3 |700 10 | 20 (Note 6) 65
(92) 30 120 10
15 1 08 0.5 15 50
PN4258A | TO92 | 12 12 | 45 | 10* 6 | 30 50 1 015 07 09 10 | 3 |700 10 | 18 (Note 6) 65
(92 30 120 10 3
15 1 05 0.5 15 50
PN5140 | TO-92 5 5 4 50* 3 20 40 10 1 0.2 1.2 10 5 | 400 10 20 (Note 6) 65
(92) 0.75 50
PN5910 | TO-92| 20 20 | 45 | 10* 10| 30 50 1 0145 075 095 10 | 3 |700 10 | 20 (Note 6) 65
(92) 3 120 10 03
15 1 05 05 15 50
ST5771-1 | TO-92 | 15 15 | 45 | 10 8 |3 15 10 03| 0.15 08 1 3 | 700 10 | 30 (Note 6) 65
(92) 30 1 05| 018 08 095 10
20 50 1 0.6 15 50
ST5771-2 | TO-92 | 15 15 | 45 | 10 8 [40 150 10 03| 0.5 08 1 3 | 700 10 | 30 (Note 6) 65
92) ’ 35 1 05| 018 08 095 10
30 50 1 0.6 15 50
2N3244 | TO-39| 40 40 5 50 30 | 25 750 5 0.3 11 150 | 25 | 175 50 | 185 (Note 4) 70
50 150 500 1
60 150 1 0.5 075 15 500
2N3245 | TO-39| 50 50 5 50 50 | 20 1A 5 0.35 11 150 | 25 |150 50 | 165 (Note 4) 70
30 90 500 1 06 075 15 500
35 150 1 1.2 2 1A
2N3467 | TO-39 | 40 40 5 100 30 | 40 1 5 0.3 10 150 | 25 | 175 50 | 90 (Note 4) 70
40 120 500 1
40 150 1 05 08 12 500




S

Saturated Switches (continued)

Ices”

Type Case Veso | Veeo | Veso Iceo - VeB heg Ic ., Ve Veesan - VBE(sAT) Ic Cos fr Ic torr | NF Test Process
No. stye | V| 1 M iAW [Min MaxCmaEaw| @& W @ PP MH) @ L)1 (A) dB)) oo ditions | No.
Min Min Min Max Max Min Max Max | Min Max Max | Max
2N3468 | TO-39 | 50 | 50 | 5 | 100 30 | 20 1 5| o035 10 150 | 25 [150 50 | 90 (Note 4) 70

25 75 500 1
25 150 1 06 08 12 500
2N5022 | TO-39 | 50 | 50 | 5 | 100* 30 | 25 1A 5 0.2 10 100 | 25 [170 50 | 90 (Note 4) 70
25 100 500 1 04 08 14 500
15 100 1 0.8 175 1A
2N5023 | TO39 | 30 | 30 | 5 |100® 20 | 40 1A 5 | 017 10 100 | 25 |200 50 | 90 (Note 4) 70
40 100 500 1 | 035 08 14 500
30 100 1 07 175 1A
MPQ3467 | TO-116| 40 | 40 | 5 | 100 30 | 40 1A 5 10 16 1A | 25 |175 50 (Note 4) 70
40 120 500 1 05 08 12 500
40 150 1 03 10 150
MPQ3468 | TO-116 | 50 | 50 | 5 | 100 30 | 20 1A 5 1.2 16 1A | 25 |150 50 (Note 4) 70
25 75 500 1 05 08 12 500
25 150 1 | 036 10 150
TN3467 [TO-237| 40 | 40 | 5 | 100 30 | 40 150 1 0.3 10 150 | 25 |175 50 70
©1) 40 120 500 1 05 08 12 500
40 1A 5 10 16 1A

TEST CONDITIONS:

Note 1: Ic = 30 mA, Vog = 3V, Ig! = 3 mA, Ig2 = 1.5 mA.
Note 2: I = 30 mA, Veg = 3V, Ig! = Ig2 = 1.5 mA.

Note 3: Ic = 30 mA, Vgg = 3V, Igt = Ig2 = 3 mA.

Note 4: Ic = 500 mA, Vog = 30V, Ig! = Ig2 = 50 mA.

Note 5: Ic = 10 mA, Vgg = 8V, Ig! = Ig2 = 1 mA.
Note 6: Ic = 10 mA, Vg = 1.5V, Ig! = 12 = 1 mA.
Note 7: I = 10 mA, Vg = 1.5V, Ig! = Ig2 = 500 pA.

Note 8:Ic = 10 mA, Vg = 2V, Ig! = Ig2 = 1 mA.
Note 9: Ic = 50 mA, Voo = 3V, Ig! = 152 = 5 mA.
Note 10: Ic = 1A, Vec = 30V, Ig! = Ig2 = 100 mA.
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PNP Transistors

o

Semiconductor Low Level Amplifiers
'/ Vv v, 1
Type | Case | VCBO [VecEO|VEBO|lcBO (o | po lc . Vcg | VCEGAD VeEsan . | Cos fr ic |loFF| NF Test | Process
No. |stye| V| V| M j0oAE b MaxCmmE vy | W & M @@ MH2) e ) ns) )| @B)| o ions |  No
Min | Min [ Min | Max Max Min Max Max | Min Max Max | Max )
2N2605 | TO-46 | 60 45 6 10 45 600 10 5 0.5 07 09 10 | 6 30 05| 3 (Note 2) 62
150 05 5
100 300 001 5
2N3550 | TO-18| 60 45 8 1 45 800 10 5 0.5 0.7 09 5 |8 60 150 [ 1 4 (Note 1) 62
300 1 5
250 01 5
200 600 001 5
125 0.001 5
2N4058 | TO-92| 30 30 6 | 100 20 |100 400 0.1 5 0.7 10 5 (Note 3) 62
(94)
2N4059 | TO92| 30 30 6 [100 20|45 660 1 5 0.7 10 62
(94)
2N4061 | TO-92| 30 30 6 | 100 20|90 33 1 5 0.7 10 62
(94)
2N4062 | TO-92| 30 30 6 [ 100 20 |[180 660 1 5 0.7 10 62
(94)
2N4248 Same as PN4248 62
2N4249 Same as PN4249
2N4250 Same as PN4250
2N4250A Same as PN4250A -
2N4288 | TO-92 | 30 25 6 50 25 | 75 10 5 0.35 0.8 40 1 62
(94) 150 600 1 5 8
100 01 5
2N4289 | TO-92| 60 45 7 10 45 | 75 10 5 0.35 08 1 8 | 40 1 4 (Note 1) 62
(94) 150 600 1 5 .
100 0.1 5
2N4964 Same as MPSA70 62
2N4965 Same as 2N5086 62




Low Level Amplifiers (Continued)

Ly

Type | Case | VCBO | Vceo | VeEBO |lcBO | | lc . Vce | VCESAT Veesan . | Cos fr Ic | loFF| NF Test | Process
No. [stye| V| W | M Ae i " Max®mad v | V& M @ PP MH) € )1 0s) | @B)] 0 ditions | No.
Min Min Min | Max Max Min Max Max | Min Max Max | Max
2N5086 | TO-92| 50 50 5 50 35 | 150 10 5 0.3 10 | 4 | 40 0.5 3 (Note 4) 62
92) 150 1 5
150 500 0.4 5
2N5087 | TO-92| 50 50 5 50 35 | 250 10 5 0.3 10 | 4 | 40 05 2 (Note 4) 62
92) 250 1 5
250 800 01 5
2N5227 | TO-92| 30 30 3 [100 10|85 700 2 10 0.4 1.0 10 | 5 100 10 62
92) 30 01 10
MPSA70 | TO-92 40 4 | 100 30 | 40 400 5 10 0.25 10| 4 125 5 62
(92)
MPS6523 | TO-92 25 4 50 20 [300 600 2 10 0.5 5 | 4 62
92) 150 01 10
PN4248 | TO-92 | 40 40 5 10 40 | 50 01 5 0.25 10 | 10 62
92) 6
PN4249 | TO92| 60 60 5 10 40 | 100 300 0.1 5 0.25 10 | 6 62
(92)
PN4250 | TO-92 | 40 40 5 10 40 |250 700 0.1 5 0.25 10 | 6 2 (Note 4) 62
(92)
PN4250A | TO-92 | 60 60 5 10 50 |250 700 0.1 5 0.25 10 | 6 2 (Note 4) 62
(92)
TEST CONDITIONS:
Note 1: Ic = 10 pA, Vge = 5V, f = 10 Hz-15.7 kHz. Note 3: Ic = 100 pA, Vog = 5V, f = 10 Hz-15.7 kHz.
Note 2: Ic = 10 pA, Vcg = 5V, f = 10 kHz. Note 4: Ic = 20 pA, Vcg = 5V, f = 10 Hz-15.7 kHz.

si0)sisued] dNd




8V

PNP Transistors

National
Semiconductor

General Purpose Amplifiers and Switches

Ices”
Type Case Veso | Veeo | Veso Iceo ., VcB hee Ic ,Vce Veesan  VeE(san Ic Cos fr Ic torr | NF Test Process
No. |stye| P | M| MW Mn Malmadw| M & O €| PP MH) @ L)) 0S) 1 dB)] o ditions | No.
Min | Min | Min Max Max Min Max Max | Min Max Max | Max
2N2904 TO-5 60 40 5 20 50 | 20 500 10 0.4 13 150 8 | 200 50 100 (Note 2) 63
40 120 150 10
35 10 10 1.6 26 500
25 1 10
20 0.1 10
2N2904A TO-5 60 60 5 10 50 | 40 500 10 0.4 13 150 8 | 200 50 100 (Note 2) 63
40 150 10
40 10 10 1.6 26 500
40 120 1 10
40 0.1 10
2N2905 TO-5 60 40 5 20 50 | 30 500 10 0.4 13 150 8 | 200 50 100 (Note 2) 63
also 100 300 150 10
Avail. 75 10 10 16 26 500
JAN/TX/V 50 1 10
Versions 35 0.1 10
2N2905A TO-5 60 60 5 10 50 | 50 500 10 0.4 13 150 8 | 200 50 100 (Note 2) 63
also 100 300 150 10
Avail. 100 10 10 16 26 500
JAN/TX/V 100 1 10
Versions 75 0.1 10
2N2906 TO-18| 60 40 5 20 50 | 20 500 10 0.4 13 150 8 | 200 50 100 (Note 2) 63
40 120 150 10
35 10 10 16 26 500
25 1 10
20 0.1 10




6-v

General Purpose Amplifiers and Switches (continued)

: Ices®
Type case | YcBo | Vceo | VEBO lcso - Ves heg I .Vee VCE(sAaT)  VBE(SAT) I Cos fr I torr | NF Test Process
No. [syle| V| M1 Ve [min MaCmadoy| W & M @ @] MH) e o es) | @B)| o ions| No.
Min Min Min Max Max Min Max Max | Min Max Max | Max
2N2906A | TO-18 | 60 60 5 10 50 | 40 500 10 0.4 13 150 | 8 |200 50 | 100 (Note 2) 63
40 120 150 10
40 10 10 1.6 26 500
40 1 10
40 01 10
2N2907 TO-18| 60 40 5 20 50 | 35 500 10 0.4 13 150 | 8 |200 50 | 100 (Note 2) 63
also 100 300 150 10
Avail. 75 10 10 1.6 26 500
JAN/TX/V 50 1 10
Versions 35 0.1 10
2N2907A | TO-18| 60 60 5 10 50 | 50 500 10 0.4 13 150 | 8 | 200 50 | 100 (Note 2) 63
also 100 300 150 10
Avalil. 100 10 10 1.6 26 500
JAN/TX/V 100 1 10
Versions 75 0.1 10
2N3638 Same as PN3638 63
2N3638A Same as PN3638A 63
2N3644 Same as PN3644 63
2N3645 Same as PN3645 63
2N3702 TO-92| 40 25 5 100 20 | 60 300 50 5 0.25 50 | 12 [ 100 50 63
(94)
2N3703 TO-92| 50 30 5 100 20 | 30 150 50 5 0.25 50 | 12 | 100 50 63
(94)
2N4142 Same as PN4142 63
2N4143 Same as PN4143 63
2N4290 TO92 | 30 20 5 500 20 | 50 300 100 10 0.4 15 100 | 10 | 100 10 63
(94) 40 10 10
20 01 10
2N4291 TO-92 | 40 30 6 200 30 [ 100 300 100 10 0.4 15 100 | 10 | 100 10 63
(94) 50 10 10
30 0.1 10
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PNP Transistors

General Purpose Amplifiers and Switches (continued)

ol-¥

Ices*
"/ Vv v,
Type | Case | VcBO | VeEO | VEBO | | 0 oo hee le . Vee Vcesam)  VBE(SAT) I Cos fr I torr | NF Test Process
No. |stye| PV | V| V1o ®w) [Mn Maxlmay®wy| P & M @R (MH) @ o) (08) | ([dB) ] oo iions | No.
Min Min Min Max Max Min Max Max | Min Max Max | Max
2N4402 | TO-92 | 40 40 5 20 500 2 0.4 07 095 150 | 10 | 150 20 | 255 (Note 4) 63
(94) 50 150 150 2
50 10 1 0.75 13 500
30 1 1
2N4403 [ TO-92 | 40 40 5 | 20 500 2 . 10 | 200 20 | 255 (Note 4) 63
92) 100 300 150 2 0.4 0.75 095 150
100 10 1
60 1 1 0.75 13 500
30 01 1
2N4971 Same as PN2906 63
2N4972 Same as PN2907 63
2N5142 Same as PN5142 63
2N5143 Same as PN5143 63
2N5221 | TO-92| 15 15 3 100 10 | 30 600 50 10 05 11 150 | 15 | 100 20 63
92) 30 10 10
2N5226 | TO92 | 25 25 4 300 15 [ 30 600 50 10 0.8 10 100 | 20 | 50 20 63
92) ; 25 10 10
2N5354 | TO92 | 25 25 4 100 25 | 40 120 50 1 0.25 50 | 8 63
(94)
2N5355 | TO-92 | 25 25 4 100 25 0.25 50 | 8 63
(94) 100 300 50 1
2N5365 | TO-92 | 40 40 4 100 40 | 20 30 5 0.25 11 50 | 8 63
(94) 40 120 50 1
32 2 1 1.0 20 200
2N5366 | TO-92 | 40 40 4 100 40 | 40 300 5 0.25 11 50 | 8 63
(94) 100 300 50 1
80 2 1 1.0 20 200
2N5447 | TO-92 | 40 25 5 ; 60 300 50 8 0.25 50 | 12 | 100 50 63
(97)
2N5817 | TO92 | 50 40 5 100 25 | 25 500 2 0.75 1.2 500 | 15 | 100 50 63
. (97) 100200 2 2
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General Purpose Amplifiers and Switches (continued)

*

Ices
Type case | VcBo | Vceo | VEBO leso - Ves hee lc . Ve VCESAT)  VBE(SAT) I Cos fr I torr | NF Test Process
No. syie | V| D1 M1 en®w (Min MalmmEw | V& O € | PR MH) @ o1 0s) ) (@B)) o ditions | No.
Min Min Min Max Max Min Max Max | Min Max Max | Max
MPQ2907 | TO-116| 60 40 5 50 50 | 75 10 10 0.4 13 150 8 | 200 20 63
100 150 10
50 300 10 1.6 26 300
MPS3638 | TO-92 | o e as PN3638 63
(92)
MPS3638A | TO-92 Same as PN3638A 63
(92)
MPS3644 | TO-92 Same as PN3644 63
(92)
MPS3645 T0-92 Same as PN3645 63
(92)
MPS3702 | TO92 | 40 | 25 5 100 20 |60 300 50 5 0.25 50 | 12 | 100 50 63
(92)
MPS3703 TO-92 50 30 5 100 20 | 30 150 50 5 0.25 50 12 | 100 50 63
(92)
MPS6533 TO-92 40 40 4 50 30 | 25 500 10 0.5 1.0 100 6 63
(92) 40 120 100 1
30 10 1
MPS6534 TO-92 40 40 4 50 30 | 50 500 10 0.3 1.0 100 6 63
92) 90 270 100 1
60 10 1
MPS6535 TO-92 30 30 4 100 20 | 30 100 1 0.5 1.2 100 6 63
(92
PN2906 TO-92 60 40 5 20 50 | 20 500 10 0.4 13 150 8 | 200 50 100 (Note 2) 63
92) 40 120 150 10
35 10 10 1.6 2.6 500
25 110
20 0.1 10

slojsisuel] dNd




PNP Transistors

454

General Purpose Amplifiers and Switches (continued)
Veso | Veeo | Veso lces™ Vceisan)  VBE(SAT) Cos fr torr | NF
Type Case iceo ., VcB hrg Ic ,VcE Ic ic Test Process
No. |stye| D | V| M| oW (mMin MaxPmmdw | M & M €| @D (H) e 1 @8) ) @B) | o ditions |  No.
Min Min Min Max Max Min Max Max | Min Max Max | Max
PN2906A | TO-92| 60 | 60 5 10 50 | 40 500 10 0.4 13 150 ] 8 |200 50 | 100 (Note 2) 63
(92) 40 120 150 10
, 40 10 10 16 26 500
40 1 10
40 01 10
PN2907 |TO-92| 60 | 40 5 20 50 | 30 500 10 0.4 13 150 | 8 |=200 50 | 100 (Note 2) 63
(92) 100 300 150 10
75 10 10 16 26 500
60 110
35 01 10
PN2907A | TO-92| 60 | 60 5 20 50 | 50 500 10 0.4 13 150 | 8 |200 50 | 100 (Note 2) 63
(92) 100 300 150 10
100 10 10 16 26 500
100 110
75 01 10
PN3638 | TO-92| 25 | 25 4 | 35 15|20 300 2 0.25 11 50 | 20 | 100 50 | 170 (Note 1) 63
(92) 20 50 1
: 30 10 10 10 08 20 300
PN3836A | TO-92| 25 | 25 4 | 25*° 15| 20 300 2 0.25 11 50 | 10 | 150 50 | 170 (Note 1) 63
(92) 100 50 1
100 10 10 1/0 08 20 300
80 110
PN3644 |TO-92| 45 | 45 5 | 35+ 30 | 20 30 2 0.25 1.0 50 | 8 |=200 20 | 100 (Note 4) 63
(92) 100 300 150 10
80 240 50 1 0.4 13 150
100 10 10
80 1 10 1.0 08 20 300
40 01 10
PN3645 |TO-92| 60 | 60 5 | 35* 50 | 20 300 2 025 1.0 50 [ 8 |200 20 | 100 (Note 4) 63
(92) 100 300 150 10
80 240 50 1 0.4 13 150
100 10 10
80 110 10 08 20 300
40 01 10




General Purpose Amplifiers and Switches (continued)

5154

lces®
Type case | YcBo | Vceo | VEBO lcso - Ves heg Ic . Vee Vcesam)  VBE(SAT) I Cos fr I torr | NF Test Process
No. [style | V1 VI M chCwy mn maxlmmEwy| M & M € @D (MH) e ) (0s) | @B)) o iitions| No.
Min Min | Min Max Max Min Max Max | Min Max Max | Max
PN4142 | TO-92 | 60 | 40 5 20 500 10 0.4 13 150 | 8 | =200 50 | 100 (Note 12) 63
(92) 20 150 1
40 120 150 10 1.6 26 500
35 10 10
25 110
20 01 10
PN4143 | TO-92 | 60 | 40 5 30 500 10 0.4 13 150 | 8 |200 50 | 100 (Note 12) 63
(92 50 150 1
100 300 150 10 1.6 26 500
75 10 10
50 1 10
35 01 10
PN5142 | TO-92 | 20 | 20 4 | 50* 12 | 15 300 10 05 15 50 | 10 | 100 50 | 200 (Note 1) 63
92) 30 50 1 0.2 08 25 300 |
PN5143 | TO-92 | 20 | 20 4 | 50t 121} 15 300 10 05 15 50 | 10 | 100 50 | 200 (Note 1) 63
(92) 30 50 1 0.2 08 25 300
TIS91 TO92 | 40 | 40 4 100 20 | 100 300 50 2 025 06 10 50 63
(94) .
TIS92 TO-92 | 40 | 40 5 100 20 [100 300 50 2 025 06 10 50 63
(97)
TIS93 TO-92 | 40 | 40 5 100 20 [ 100 300 50 2 0.25 50 63
97)
TN2904A | TO-237| 60 | 60 5 10 50 | 40 01 10 0.4 13 150 | 8 |200 50 | 100 (Note 2) 63
(1) 40 1.0 10 1.6 26 500
40 10 10
40 120 150 10
40 500 10
TN2905 | TO-237| 60 | 40 5 20 50 | 30 500 10 0.4 13 150 | 8 |=200 50 | 100 (Note 2) 63
(91) 100 300 150 10 -
75 10 10 16 26 500
50 1 10
35 01 10
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PNP Transistors

General Purpose Amplifiers and Switches (continued)

1454

Ices”
V, V,

Type Case | YcBo | Vceo | VEBO leso - Ves hee I .Vee VCe(sAT)  VBE(SAT) Ic Cos fr I torr | NF Test Process
No. stye | V| M1 W1 en®w [Min Malmadwy| O & O @ o@D MH) e o)1 ms)) @B)) o ditions| No.
Min Min Min Max Max Min Max Max | Min Max Max | Max
TN2905A | TO-237| 60 | 60 5 10 50 | 50 500 10 0.4 13 150 | 8 |[200 50 | 100 (Note 2) 63

©1) 100 300 150 10
100 10 10 1.6 26 500
100 110
, 75 01 10
2N3905 | TO-92 | 40 40 5 15 100 1 025 065 085 10 | 4.5 |200 10 | 260 | 5 | (Notes5,8) 66
92 30 50 1
50 150 10 1 0.4 095 50
40 1 1
30 01 1
2N3906 | TO92 | 40 | 40 5 30 100 1 025 065 085 10 | 45 |250 10 | 300 | 4 |(Notes5,8)| 66
(92) 80 50 1
100 300 10 1 0.4 095 50
80 1 1
60 01 1
2N4121 Same as PN4121 i 66
2N4122 Same as PN4122 ' 66
2N4125 | TO-92 | 30 | 30 4 50 20 | 25 50 1 0.4 095 50 | 45 |200 10 5 (Note 8) 66
92 50 150 2 1
2N4126 | TO-92 | 25 25 4 50 20 | 60 50 1 0.4 095 50 | 45 |250 10 4 (Note 8) 66
92) 120 360 2 1 .
2N4916 Same as PN4916 o 66
2N4917 Same as PN4917 66
2N5138 Same as PN5138 66
2N5139 - Same as PN5139 66
MPQ3906 | TO-116 | 60 | 40 6 50 30 | 40 01 1 0.25 085 10 | 45 66
60 1 1
75 10 1




General Purpose Amplifiers and Switches (continued)

1% 4

Ices”
Type Case | VcBo | Vceo | VEBO Iceo - Ves hre lc . Ve VcesaT)  VBE(sAT) Ie Cos fr c torr | NF Test Process
No. |[sye | V| M MWy mMin Max®mayd | & M @ )| PR (MH) @ o)) (18) 1 @B)| o onditions | No.
Min Min | Min Max Max Min Max Max | Min Max Max | Max
MPQ6700 | TO-116 | 40 | 40 5 50 30 | 30 0.1 0.25 09 10 | 45 |200 10 66 (2)
50 1 23 (2)
70 10
MPS3905 | TO-92 40 40 5 30 0.1 1 0.25 0.65 085 10 4.5 | 200 10 5 (Note 8) 66
(92) 40 1 1
50 150 10 1
30 50 1
15 100 1 0.4 095 50
MPS3906 | TO-92 40 40 5 60 0.1 1 0.25 0.65 085 10 4.5 | 250 10 4 (Note 8) 66
(92) 80 1 1
100 300 10 1
60 50 1
30 100 1 0.4 095 50
MPS6516 | TO-92 40 40 4 50 30 | 30 100 10 0.5 50 4 66
92) 50 100 2 10
MP3651 7 | TO-92 40 40 4 50 30 | 60 100 10 0.5 50 4 66
(92) 90 180 2 10
MPS6518 | TO-92 40 4 500 30 | 90 100 10 0.5 50 4 66
(92) 150 300 2 10
PN3251 TO-92 50 40 5 80 0.1 1 0.25 06 09 10 6 |[300 10 6 (Note 6) 66
(92) 90 0.001 1
100 300 10 1 0.5 1.2 50
30 50 1
PN4121 TO-92 40 40 5 25* 30 | 15 50 1 0.13 0.75 1 4.5 | 400 10 150 4 | (Notes 11, 8) 66
(92) 70 200 10 1 0.14 0.7 09 10
60 1 1 0.3 11 50
40 01 A
PN4122 | TO92 | 40 | 40 5 | 25* 30 | 30 50 1 0.13 075 1 | 45 |450 10 | 150 | 4 |(Notes11,8)| 66
(92) 150 300 10 1
150 1 1 0.14 0.7 09 10
100 0.1 1 0.3 11 50
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PNP Transistors

General Purpose Amplifiers and Switches (continued)

9l-¥

Ices”
V, Vv,

Type Case cso | Vceo | Veso IcBo . Ve hge Ilc ,VceE Veean - VBE(SAT) Ic Cos fr Ic torr | NF Test Process
No. |style | V| M| V1 en®w | Min Maxlmadw| M & O € )| PO (MH) @ o) (08) | @B)| o ditions | No.
Min Min Min Max Max Min Max Max | Min Max Max | Max
PN4916 | TO-92 | 30 30 5 25* 15 | 15 200 50 1 0.13 075 1 4.5 | 400 10 | 150 | 4 | (Notes13,8) 66

(92) 70 10 1 0.14 07 09 10
60 1 1 0.3 075 11 50
40 0.1 1
PN4917 | TO-92 | 30 30 5 25* 15 | 30 50 1 0.13 075 1 4.5 | 450 10 | 150 | 4 | (Notes 13,8) 66
(92) 150 300 10 1 0.14 07 09 10
150 1 1 0.3 075 11 50
100 0.1 1
PN5138 | TO-92 | 30 30 5 50 20 | 50 10 10 0.3 10 10 7 | 30 0.5 66
(92) 50 1 10
50 800 01 10
PN5139 | TO-92 | 20 20 5 50* 15 | 15 50 10 0.2 07 10 10 5 | 300 10 | 200 (Note 13) 66
(92) 40 10 1
40 1 10
30 01 10 0.5 075 125 50
ST3906 | TO-92 | 40 40 5 60 0.1 1 025 065 085 10 | 45 |250 10 66
92) 80 1 1 0.4 095 50
100 300 10 1
60 50 1
30 300 1
2N6076 | TO-92 | 25 25 5 100 25 [100 300 10 10 0.25 08 10 68
(94)
MPQ200 | TO-116 | 60 45 6 50 50 | 80 0.1 1 0.2 085 10 6 | 250 20 4 (Note 8) 68
100 450 10 1
100 100 1 0.4 1.0 200
100 350 150 5
PN200 | TO-92 | 60 45 6 50 50 | 80 0.1 1 0.2 085 10 6 | 250 20 4 (Note 8) 68
92) 100 450 10 1
100 100 1 0.4 1.0 200
100 350 150 5




Ly

General Purpose Amplifiers and Switches (continued)

Ices”
Type | Case Veeo | Vceo | VEBo ieso - Ve hee I . Vee VcesaT)  VBE(SAT) I Cos fr Ic torr | NF Test Process
No. [style| | M| M1 e®w |Min Max®maéon| M & @ may| PP [ (MHz) @ o | (ns) | (dB) | o itions | No.
Min Min Min Max Max Min Max Max | Min Max Max | Max
PN200A | TO-92 | 60 45 6 50 50 [300 600 10 1 0.2 085 10 | 6 |250 20 4 (Note 8) 68
92 100 100 1
250 01 5 0.4 1.0 200
PN201 |[TO-92| 80 65 6 50 60 | 60 01 1 0.2 085 10 | 45 | 100 10 4 (Note 8) 69
(92) 75 375 10 1
50 100 1 0.4 1.0 200
2N5400 | TO-92 | 130 | 120 5 100 100 | 40 50 5 0.2 10 10 | & |100 400 10 8 (Note 9) 74
(92) 40 180 10 5
30 1 5 0.5 10 50
2N5401 [ TO-92| 160 | 150 5 50 120 | 50 50 5 0.2 10 10 | 6 |100 300 10 8 (Note 9) 74
92) 60 240 10 5
50 1 5 0.5 1.0 50
MPSL51 | TO-92| 100 | 100 | 4 |1pA 50 | 40 250 50 5 0.25 12 10 | 8 | 60 10 74
(92) 0.3 12 50
PN4888 | TO-92| 150 | 150 6 50 100 | 40 400 10 10 0.5 09 10 | 4 | 30 60 74
(92) 30 1 10
PN4889 | TO-92| 150 | 150 | 6 10 100|860 300 10 10 0.5 09 10 | 4 |40 160 1 4 | (Note15) 74
(92) 70 1 10 10 | (Note 16)
60 01 10 3 | (Note17)
3 (Note 18)
TEST CONDITIONS:

Note 1: ic = 300 mA, Vgc = 10V, Ig! = Ig2 = 30 mA.
Note 2: Ic = 150 mA, Vcg = 6V, Ig! = Ig2 = 15 mA.
Note 3: Ic = 300 mA, Vgc = 15V, Ig! = 1g2 = 30 mA.
Note 4: Ic = 300 mA, Vg = 30V, Ig! = Ig2 = 30 mA.
Note 5: Ic = 10 mA, Vg = 3V, Ig! = Ig2 = 1 mA.
Note 6: Ic = 100 pA, Vcg = 5V, f = 100 Hz.

Note 7: Ic = 30 pA, Vg = 5V, f = 1 kHz.
Note 8:Ic = 100 pA, Vo = 5V, f = 1 kHz.
Note 9: Ic = 250 pA, Vg = 5V, f = 1 kHz.
Note 10: Ig = 10 pA, Vog = 5V, f = 1 kHz.
Note 11: I = 50 mA, Vog = 30V, Ig! = Ig2 = 5 mA.

Note 12: Ic = 150 mA, Vgc = 30V, Ig! = Ig2 = 15 mA.

Note 13: Ic = 50 mA, Vg = 10V, Ig! = Ig2 = 5 mA.
Note 14: Ic = 500 mA, Vg = 30V, Ig! = Ig2 = 50 mA.
Note 15: Ic = 100 pA, Voo = 10V, f = 1 kHz.

Note 16: Ic = 200 pA, Vog = 5V, f = 1 kHz.

Note 17: Ic/Ig = 40.

Note 18: Ic/lg = 20.
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8i-v

PNP Transistors

National
Semiconductor

Medium Power

Ices”
vV, "/ v,

Type Case | VcBO | VcEO | VEBO | (o 0 hee I .Vee VCe(sAT)  VBE(SAT) I Cos fr I torr | NF Test Process
No. |style| V| M| M 1w (mMin Maxlmadyv| M & O @ P MH) e o) 0s) | @B)] . ditions | No.
Min Min | Min Max Max Min Max Max | Min Max Max | Max
2N4030 |[TO-39| 60 | 60 5 50 50 | 15 1A 5 1.0 1A | 20 [100 400 50 | 400 (Note 3) 67
25 500 5 0.5 500
40 100 5 0.15 09 150

30 120 01 5
2N4031 [ TO-39| 80 80 5 50 60 | 10 1A 5 05 500 | 20 | 100 400 50 | 400 (Note 3) 67
25 500 5 0.15 09 150
40 120 100 5
30 01 5
2N4032 |[TO-39| 60 | 60 5 50 50 | 40 1A 5 1.0 1A | 20 | 150 500 50 | 400 (Note 3) 67
70 500 5 05 500
100 300 100 5 0.15 09 150
75 01 5
2N4033 | TO-39| 80 80 5 50 60 | 25 1A 5 0.5 500 | 20 [ 150 500 50 | 400 (Note 3) 67
also 70 500 5 0.15 09 150
Avail. 100 300 100 5
JAN/TX/V 75 01 5
Versions
2N4036 | TO-39| 90 85 7 20 60 | 20 500 10 0.6 14 150 | 30 | 60 50 | 700 (Note 4) 67
40 140 150 10
20 01 10
2N4037 | TO-39| 60 | 40 7 | 250 60 |50 250 150 10 14 150 | 30 | 60 50 67
15 1 10
2N4314 | TO-39| 90 | 65 250 60 | 50 250 150 10 1.4 150 | 30 | 60 50 67
15 1 10
2N4354 Same as PN4354 67
2N4355 Same as PN4355 67
2N4356 Same as PN4356 67




Medium Power (Continued)

6-v

Ices™
Type Case Veso | Veeo | Veso Iceo ., VcB hge Ic , Vce Veesan  VBE(sAT) Ic Cos fr Ic torr | NF Test Process
No. |style| V| M| V1w [Min Maxlmadwy| V& M @ ay| PP (MH) @ o) (8) 1 (dB) o ditions | No.
Min Min Min Max Max Min Max Max | Min Max Max | Max
MPSA55 | TO-92 60 4 | 100 60 | 50 100 1 0.25 100 50 100 67
(92) 50 10 1
MPSA56 | TO-92 80 4 | 100 80 | 50 100 1 0.25 100 50 100 67
(92) 50 10 1
MPS4354 | TO-92 | oo me as PN4354 67
: (92)
MPS4355 | TO-92 | o e as PN4355 67
(92)
MPS4356 | TO-92 | o e as PN4356 67
(92)
MPS6562 | TO-92 | 25 | 25 5 [ 100 20 |5 =200 500 1 0.5 500 | 30 | 60 10 67
(92) 50 100 1
35 10 1
PN4354 |TO92| 60 | 60 5 50 50 | 30 500 10 | 0.15 09 150 | 30 {100 500 50 | 400 | 3 14/15 67
(92) 40 100 10
50 500 10 10 05 11 500
40 110
25 01 10
PN4355 |TO92| 60 | 60 5 50 50 | 75 500 10 | 0.15 09 150 | 30 [100 500 50 | 400 | 3 14/15 67
92) 75 100 10
100 400 10 10 05 11 500
75 110
, 60 01 10
PN4356 | TO-92| 80 | 80 5 50 50 | 30 500 10 | 0.15 09 150 | 30 (100 500 50 |400 | 3 14/15 67
(92) 40 100 10
50 250 10 10 05 11 500
40 110
25 01 10
PN5855 | TO-92| 60 | 60 5 | 100 40 [ 50 300 150 10 0.4 13 15 | 15 | 100 50 4 67
(92) | 50 10 10
50 500 10
15 1A 10
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PNP Transistors

(V4

Medium Power (Continued)
Vceo | Vceo | Veso lces® VCE(SAT)  VBE(SAT) Cos fr torr | NF
Type Case Iceo . VcB hgg Ic ,Vce Ic Ic Test Process
No. [stye | V| M| M IaA®w | Mn Maxlmaydbwy| M & M @ a)|@D| MH) @ | ®s))@B)) o ditions| No
Min | Min | Min Max Max Min Max Max | Min Max Max | Max )
PN5857 | TO-92 | 80 80 5 100 60 | 50 300 150 10 0.4 1.3 15 | 15 | 100 50 67
92) 50 10 10
50 500 10
15 1A 10
TN4033 | TO-237 | 80 80 5 50 60 | 75 01 5 0.15 09 150 | 20 [ 150 500 50 67
©1) 100 300 100 5 05 500
70 500 5
25 1A 5
TN4036 | TO-237 | 90 65 7 20 60 | 20 01 10 0.65 1.4 150 | 30 | 60 50 67
91) 40 140 150 10
20 500 10
TN4037 | TO-237 | 60 40 7 250 60 | 15 1 10 1.4 150 | 30 | 60 200 50 67
(91) 50 250 150 10
TN4314 | TO-237 | 90 65 250 60 | 15 1 10 1.4 150 | 30 | 60 50 67
(91) 50 250 150 10
MPSA92 | TO-92 | 300 | 300 | 5 250 200 | 25 1 10 0.5 09 20 | 6 |50 10 76
(92) 40 10 10
25 30 10
MPSA93 | TO-92 | 200 | 200 | 5 250 160 | 25 1 10 0.4 09 20 | 8 |50 10 76
(92) 40 10 10
25 150 30 10
MPSW92 | TO-92 | 200 | 200 | 5 | 250 200 | 25 1 10 0.5 09 20 | 6 | 50 10 76
(99) 40 10 10
25 30 10
2N6726 | TO-237 | 40 30 5 100 40 | 55 10 1 0.5 1A 50 50 77
(91) 60 100 1
50 200 1A 1
2N6727 | TO-237 | 50 40 5 100 50 | 55 10 1 0.5 1A 50 500 50 77
91) 80 100 1
50 250 1A 1
92PU51 | TO-237 30 100 40 | 50 1A 1 0.5 1A | 30 | 50 50 77
(91) 60 100 1
55 10 1




lev

Medium Power (Continued)

Ices*
Type Case Veso | Veeo | Veso Iceo . Ve hgg lc . Vce Veesar)  VBE(SAT) Ic Cos fr Ic torr | NF Test Process
No. |style | M| M| M1 en®w [Min MaxCmadw| & M @ 0y PP] (MHz) @ byl ®s)](dB)] . ditions | No.
Min Min Min Max Max Min Max Max | Min Max Max | Max

92PU51A | TO-237 40 100 50 | 50 1A 1 0.5 1A 30 | 80 50 77
(91) 60 100 1
55 10 1

NSD202 TO-202| 60 45 5 100 60 | 25 1A 5 0.2 09 100 30 | 60 50 77
(55) 40 500 5
50 150 100 5

40 10 5 0.4 12 500

NSD203 |TO-202| 60 | 45 5 100 60 | 30 1A 5 0.2 09 100 | 30 | 60 50 77
(55) 50 500 5
120 360 100 5

50 10 5 0.4 12 500

NSDU51 TO-202| 40 30 5 100 30 | 50 1A 1 0.7 1A 30 50 50 77
(55) 60 100 1
55 10 1

NSDUS1A | TO-202 | 50 40 5 100 40 | 50 1A 1 0.7 1A 30 | 50 50 77
(85) 60 100 1
55 10 1

D41D1 TO-202 30 100* 45 10 1A 2 0.5 15 500 78
(55) 50 150 100 2

D41D2 TO-202 30 100* 45 | 20 1A 2 0.5 15 500 78
(55) 120 300 100 2

D41D4 T0O-202 45 100* 60 | 10 1A 2 0.5 15 500 78
(55) 50 150 100 2

D41D5 TO-202 45 100* 60 | 20 1A 2 0.5 15 500 78
(55) 120 360 100 2

D41D7 | TO-202 60 100* 75 | 10 1A 2 1.0 15 500 78
(55) 50 150 100 2

D41D8 | TO-202 60 100* 75 | 20 1A 2 1.0 15 500 78
. (55) ) 120 360 100 2

D41D10 TO-202 75 100* 90 10 1A 2 1.0 1.5 500 78
(55) 50 150 100 2
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PNP Transistors

Medium Power (Continued)

ccv

Ices*
Vv '/ v
Type | Case | VCBO|VCEO | VEBO |, = \ o hee lc . Vee VCe(sAT)  VBE(SAT) I Cos fr I torr | NF Test Process
No. |style | V| V| V1w [mMin malmady| & M @ PP (MH e o)) @) @B)] o ditions| No
Min | Min | Min Max Max Min Max Max | Min Max Max | Max e
D41D11 | TO-202 75 100* 90 | 20 1A 2 1.0 15 500 78
(55) 120 360 100 2
D41D13 | TO-202 75 100* 90 | 50 150 100 2 1.0 15 500 78
(55)
D41D14 | TO-202 75 100* 90 (120 360 100 2 1.0 15 500 78
(55) .
D41E1 | TO-202 30 100* 40 | 10 1A 2 1.0 13 1A 78
(55) 50 100 2
D41E5 | TO-202 60 100* 70 | 10 1A 2 1.0 13 1A 78
(55) 50 100 2
D41E7 | TO-202 80 100* 90 | 10 1A 2 1.0 1.3 1A 78
(55) 50 100 2
NSDU52 [ TO-202| 60 | 40 5 100 40 | 30 500 10 0.4 1.3 150 | 20 | 150 20 78
(55) 50 300 150 10
50 10 10
2N6554 | TO-202| 60 | 60 5 100 40 | 25 500 1 1.0 1A | 18 | 75 250 100 78
(55) 60 250 1
80 300 50 1
80 10 1 0.5 250
2N6555 | TO-202| 60 | 60 5 100 60 | 25 500 1 1.0 1A | 18 | 78 250 100 78
(55) 60 250 1
80 300 50 1
60 10 1 0.8 250
2N6556 | TO-202| 100 | 100 | 5 100 80 | 25 500 1 1.0 1A | 18 | 75 250 100 78
(55) 60 250 1
80 300 50 1
60 10 1 0.5 250




Medium Power (Continued)

€cv

Ices’

Type | Case |VcBO|VCEO|VEBO| '\ v ol hee lc . Veg | VeEGAT) VeBEEAT) | |CoB| fr ic |1OFF| NF I rest | Process
No. style | W [ V] M1 00 v (Min MaxCmaEow| & W @ P (MH) @ o108 @B)] . ditions | No.
Min Min Min Max Max Min Max Max | Min Max Max | Max
2N6706 |TO237| 60 | 45 | 5 | 100 60 | 40 50 2 1.0 1A 50 50 78

(90) 40 250 250 2
25 500 2 05 500
2N6709 |TO=237| 80 | 60 | 5 | 100 80 | 40 50 2 1.0 1A 50 50 78
(90) 40 250 250 2
25 500 2 05 500
2N6710 |TO-237| 100 | 80 | 5 | 100 100 | 40 50 2 1.0 1A 50 50 78
(90) 40 250 250 2
25 500 2 05 500
MPS6727 | TO-92 | 50 | 40 | 5 | 100 50 | 60 100 1 05 12 1A | 30 78
(99) 50 250 1A 1
NSD6180 | TO-202 75 500 80 | 10 1m 2 05 12 500 | 30 | 50 50 _ 78
(55) 40 250 500 2
30 50 2
NSD6181 | TO-202 50 500 60 | 10 1m 2 05 12 500 | 30 | 50 50 78
(55) 40 250 500 2
30 50 2
NSDUss | To-202| 60 | 6o | 4 | 100 60 | 20 500 1 | 035 250 | 30 | 50 200 78
(55) 50 250 1
80 50 1
PESs50 | To-92 | 30 | 25 | 6 | 100 20 |50 200 10 1 | o015 09 200 | 40 [100 50 78
©2) 65 200 100 1
: 65 200 500 1
40 200 1A 1 0.5 12 1A
TN4234 |TO=237| 40 | 40 | 7 |04mA 40 | 40 100 1 06 15 1A | 100 78
@) 30 150 250 1
20 500 1
10 1A 1
TN4235 |TO-237| 60 | 60 | 7 |04mA 60 | 40 100 1 06 15 1A | 100 78
©1) 30 150 250 1
20 500 1
10 1A 1
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vev

PNP Transistors

Medium Power (continued)

Ices”
'/ \/ v, V, v,
Type | Case | VCBO|VCEO | VEBO| " \ o heg lo . Vcg | VCEGAT) VBESAT) | Cos fr Ie torr | NF Test Process
No. |style | V| M1 V1 on® vy | Min MaxCmayd| & M €| PP MH) e i ®s) @B)) oo itions| No
Min Min Min Max Max Min Max Max | Min Max ) Max | Max )
TN4236 | TO-237 [ 80 80 7 [01mA 80 | 40 100 1 0.6 15 1A | 100 78
©1) 30 150 250 1
20 500 1
10 1A 1
2N6728 | TO-237 | 60 60 5 100 40 | 80 50 1 0.35 250 50 50 79
©1) 50 250 250 1
20 500 1
2N6729 | TO-237 | 80 80 5 100 60 | 80 50 1 0.35 250 50 50 79
1) 50 250 250 1
20 500 1
2N6730 | TO-237 | 100 | 100 5 100 80 | 80 50 1 0.35 250 50 50 79
(91) 50 250 250 1
20 500 1
2N6732 | TO-237 | 100 | 80 5 100 80 | 100 10 2 0.35 350 50 50 79
©1) 100 300 350 2
92PUS5 | TO-237 60 100 40 | 20 500 1 0.35 250 | 30 | 50 200 | 79
(91) 50 250 1
80 50 1
92PU56 | TO-237 80 100 60 | 20 500 1 0.35 250 | 30 | 50 200 79
©1) 50 250 1
. 80 50 1
92PU57 | TO-237 100 100 80 | 20 500 1 0.35 250 | 30 | 50 200 79
1) 50 250 1
80 50 1
NSD204 | TO-202 | 100 | 80 7 100 100 | 10 1A 5 0.2 09 100 | 30 | 60 50 79
(55) 50 150 100 5
20 10 5 05 1.2 500
NSD205 | TO-202 | 100 | 80 7 100 100 | 10 1A 5 0.2 0.9 100 | 30 | 60 50 79
(55) 120 360 100 5
20 10 5 0.5 1.2 500




se-v

Medium Power (continued)

Ices”

Type Case Veso | Veeo | Veso IcBo . VcB hge Ic ,VcE Vcesan  VBE(sAT) Ic Cos fr Ic torr | NF Test Process
No. |stye | V| M1 Mo [Min maxlmadw| V& M @ a)|PD]| (MH e L)1 0s) | @B)] - ditions |  No.
Min Min | Min Max Max Min Max Max | Min Max Max | Max
NSD206 | TO-202| 140 | 100 | 7 | 100 140 | 25 500 5 0.2 09 100 | 30 | 60 50 79

(55) 50 150 100 &
20 10 5 0.5 12 500
NSDU56 | TO-202| 80 | 80 4 | 100 80 |20 500 1 0.35 250 | 30 | 50 200 79
(55) 50 250 1
80 50 1
NSDU57 | TO-202| 100 | 100 | 4 | 100 100 | 20 500 1 0.35 250 | 30 | 50 200 79
(55) 50 250 1
80 50 1
TEST CONDITIONS:

Note 1: Ic = 50 mA, Voo = 100V, Ig! = Ig2 = 5 mA.
Note 2: Ic = 500 pA, Vog = 10V, f = 1 kHz.

Note 3: I = 500 mA, Ig! = Ig2 = 50 mA.

Note 4: Ic = 150 mA, Ve = 30V, Ig! = Ig2 = 15 mA.

Note 5: Ic = 100 pA, Voo = 10V, f = 1 kHz.
Note 6: Ic = 500 mA, Vcc = 30V, Ig! = 1g2 = 50 mA.
Note 7: ic/ig = 8.
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PNP Transistors

9e-v

Semiconductor Darlington Transistors
Vces' Ices®
v, '
Type Case ¢80 Vceo EBO lcex” _ Ve hre Ic Vce Vee(sat VeE(SAT) Ic Cos fr Ic Process
No. styie | v) M e v | Min Max® @) & v Vv & ¥ e g @eh (MHz) e No
Min Min Max Min Max Max | Min Max )
Min Max
D41K1 TO-202 30* 13 0.5 30 | 10,000 0.2 5 15 25 15 100 0.02 61
(55) 1000 15 5
D41K2 TO-202 50* 13 0.5 50 | 10,000 0.2 5 15 25 15 1 100 0.02 61
(55) 1000 15 5
D41K3 TO-202 30* 13 0.5 30 | 10,000 0.2 5 15 25 1 100 0.02 61
(55) 1000 15 5
D41K4 TO-202 50* 13 0.5 50 | 10,000 0.2 5 15 25 1 100 0.02 61
(55) 1000 15 5
MPSA62 TO-92 20* 0.1 15 | 20,000 10 5 1.0 10 0.01 61
(92)
MPSA63 | TO-92 30* 0.1 30 | 10,000 100 5 1.5 100 125 0.01 61
(92) 5000 10 5
MPSA64 TO-92 30* 0.1 30 | 20,000 100 5 15 100 125 0.01 61
(92) 10,000 10 5
MPSA65 TO-92 30* 0.1 30 | 50,000 001 5 15 100 0.01 61 .
92) 20,000 0.1 5
MPSA66 TO-92 30* 0.1 30 | 75,000 001 5 15 100 0.01 61
(92) , 40,000 0.1 5
MPSW63 | TO-226 30* 0.1 30 | 10,000 100 5 15 100 125 0.01 61
(99) 5000 10 5
MPQA63 | TO-116 30* 0.1 30 | 10,000 100 5 15 100 125 0.01 61
5000 10 5
NSDU95 | TO-202 | 50 10 25,000 0.2 5 15 1 50 0.02 61
(55) 15,000 0.5 5 :
4000 1 5
NSDU95A | TO-202 | 60 10 25,000 0.2 5 15 1 50 0.02 61
(55) 15,000 0.5 5
4000 1 5
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€S

National
Semiconductor

N-Channel JFETs

Switches/Choppers
BVass lass |
B D(off) Ve Ipss Tds(on) Ciss Crss ton | tott
e lomel e | e | mMeVos Vas| evos B lmA)eVos (el |PF@Vos Vos | (PF@Vos Vas|(s)ins) e
Min  (uA) | Max ™ Max (V) (V) [Min Max (V) Min Max (V)] Max (mA) (Max (V) Max (V) (V) [Max{Max
! Vot
2N3824 |TO-72| 50 1 0.1 30 0.1 15 -8 8 15 0.1 250 6 15 0 3 0 -8 55 25
2N3966 [TO-72| 30 1 1 20 0.1 10 —-714 6 10 10| 2 20| 220 6 20 0 15 0 -7 50 25
2N3970 |TO-18{ 40 1 0.25* 20 0.25 20 —121 4 10 20 1 |50 150 20| 30 1 25 20 0 6 0 —12| 20 | 30 51 02
2N3971 |TO-18] 40 1 0.25* 20 0.25 20 —12l2 5 20 1 |25 75 20| 60 1 25 20 0 6 0 —12 60 51 02
2N3972 |TO-18| 40 1 0.25* 20 0.25 20 —12/05 3 20 1 |5 30 20f 100 1 25 20 0 6 0 —12| 80 |100 51 02
2N4091 |TO-18| 40 1 0.2* 20 0.2 20 —12|5 10 20 1 |30 20f 30 1 16 20 0 5 0 —20( 25 | 40 51 02
2N4092 |TO-18| 40 1 0.2* 20 0.2 20 —8|l2 7 20 1 |15 20| 50 1 16 20 0 5 0 —20| 35 | 60 51 02
2N4093 [TO-18| 40 1 0.2* 20 0.2 20 —6]1 5 20 1|8 20 80 1 16 20 0 5 0 —20| 60 | 80 51 02
2N4391 |TO-18| 40 1 0.1 20 0.1 20 —12 4 10 20 1 |50 150 20| 30 1 14 20 0 35 0 —12/ 20 | 35 51 02
2N4392 |TO-18| 40 1 0.1 20 0.1 20 —-712 5 20 125 75 20| 60 1 14 20 0 3.5 0 —7]20 | 55 51 02
2N4393 |TO-18| 40 1 0.1 20 0.1 20 —-5105 3 20 1 |5 30 20| 100 1 14 20 0 35 0 —-5]20| 80 51 02
2N4856 |TO-18| 40 1 0.25 20 0.25 15 -—-10 4 10 15 0.5|50 15| 25 18 0 —-10 8 0 —10] 9 | 25 51 02
2N4856A[TO-18| 40 1 0.25 20 0.25 15 —104 10 15 05|50 15| 25 10 0 -10 4 0 —10| 9 | 20 51 02
2N4857 |TO-18| 40 1 0.25 20 0.25 15 —-10{2 6 15 05|20 100 15| 40 18 0 -10 8 0 —10| 10 | 50 51 02
2N4857A|TO-18{ 40 1 0.25 20 0.25 15 —-10/2 6 15 0.5[20 100 15| 40 10 0 —-10 3.5 0 —10] 10 | 40 51 02
2N4858 |TO-18| 40 1 0.25 20 0.25 15 —10/08 4 15 05| 8 80 15| 60 18 0 -10 8 0 —10] 20 (100 51 02
2N4858A|TO-18| 40 1 0.25 20 0.25 15 —-10/08 4 15 05| 8 80 15| 60 10 0 —-10 3.5 0 —10| 16 | 80 51 02
2N4859 [TO-18| 30 1 0.25 15 0.25 15 —-10/ 4 10 15 0.5]|50 15| 25 18 0 -10 8 0 —10} 9 [ 25 51 02
2N4859A|TO-18| 30 1 0.25 15 0.25 15 —10 4 10 15 05|50 15| 25 10 0 —-10 4 0 —10| 8 | 20 51 02
2N4860 |TO-18{ 30 1 0.25 15 0.25 15 —-1002 6 15 05|20 100 15 40 18 0 —-10 8 0 —10[ 10 | 50 51 02
2N4860A|TO-18( 30 1 0.25 15 0.25 15 —-102 6 15 05|20 100 15| 40 10 0 —10 3.5 0 —10j 10 | 40 51 02
2N4861 |TO-18| 30 1 0.25 15 0.25 i5 —10j08 4 15 05| 8 80 15| 60 18 0 —10 8 0 —10| 20 {100 51 02
2N4861A|TO-18| 30 1 0.25 15 0.25 15 —-10/08 4 15 05| 8 80 15| 60 10 0 -10 3.5 0 —10{ 16 | 80 51 02
2N5432 [TO-52| 25 1 0.2 15 0.2 5 —-104 10 5 3 [150 15 5 10 30 0 —-10 15 0 —10| 5 | 36 58 07
2N5433 |TO-52 25 1 0.2 15 0.2 5 -10({3 9 5 3 [100 15 7 10 30 0 -10 15 0 —-10| 5 | 36 58 07
2N5434 |TO-52| 25 1 0.2 15 0.2 5 -10l1 4 5 3 |30 15| 10 10 30 0 -10 15 0 —10 5 | 36 58 07
2N5555 |TO-92| 25 10 1 15 10 12 —10 (10) 15 15| 150 5 15 0 1.2 0 —-10[ 10 | 25 50 92
2N5638 |TO-92| 30 10 1 15 1 15 —12 (12) 50 20| 30 1 10 0 —-12 4 0 —12 51 92
2N5639 |TO-92 30 10 1 15 1 15 -8 8) 25 20| 60 1 10 0 -12 4 0 -8 51 92
2N5640 (TO-92| 30 10 1 15 1 15 —6 6) 5 20| 100 1 10 0 —-12 4 0 —6 51 92
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JFET Transistors

Switches/Choppers (Continued)

N-Channel JFETs

BVass lass I v I : T
N D(off) P bDss Tds(on) Ciss Crss ton | tott
e 1Sl | 9. | (meVos Vos| Mavos (B mAyaVosl ()elp |@EF@Vos Ves | (F)@Vos Vasims)|ns) " ao"| LS
Min  (zA) | Max ™) Max V) (V) |Min Max (V) Min Max (V)] Max (mA) |[Max (V) ) Max (V) (V) [Max|Max|
M

oNsesalTo-92] 30 10 | 1 15 | 1 15 —12] (12 0 200 50 1 |10 0o —12| 35 o0 -—12 9|15 51 |e2
oNse54TO92 25 10 | 1 15 | 10 15 -8 (8 15 200 100 1 [10 o -12| 35 o0 -8|14[30| 51 |e2
J05 [To92l25 1 | 3 15 | 3 5 10[45 10 510005500 15| 3 33 59 |92
Jos [To92 25 1 | 3 15 | 3 5 0|2 6 51000200 15| 6 17 59 |92
J107_[T0-92 25 1 3 15 | 3 5 10|05 45 5 10000100 15| 8 13 59 |92
J0s [toe22s 1 | a3 15 | 3 5 —103 10 5100080 15| & 10 58 |92
J09  [TO-92| 25 1 3 15| 3 5 —10/2 6 5100040 15 12 10 58 |92
J10 |Toe2l 25 1 | 3 15 | 3 5 —1005 4 5100010 15| 18 10 58 |92
a1 T2 35 1 1 15 | 1 5 —103 10 5100020 15 30 1 51 |92
J12_ |Toe2 35 1 1 15 | 1 5 —10/1 5 510005 15 50 1 51 |92
113 1092 35 1 1 15 | 1 5 —10005 3 510002 15 100 1 51 |92
J11a [TO-92| 25 1 1 15 | 1 5 —103 10 51000{15 15| 150 1 %0 |92
PN4091[TO-92 40 1 | o02* 20 | 02 20 -12[5 1020 1 |30 20/ 30 % 20 0 | 5 20 o0 |25/40| 51 |e2
PN4092iTO-92| 40 1 | 02* 20 | 02 20 -8l2 7 20 1|15 20| 50 % 20 o | 5 20 o0/35|60| 51 o2
PN409aTO92 40 1 | o02® 20 | 02 20 6|1 5 20 1|8 20| 80 16 20 0 | 5 20 oleo|so| 51 |2
PN43oi[To2 40 1 | o1 20 | 01 20 —12/4 10 20 1 |50 150 20| 30 14 20 o0 | 35 0 -—1220(s5| 51 |e2
PN4392]TO92 40 1 | 01 20 | 01 20 -7|2 5 20 1 |25 75 20| 60 14 20 o |35 o -7ls0s0| 51 |92
PN4393TO92 40 1 | 01 20 | 04 20 -5[05 3 20 1 |5 30 20 100 14 20 0 | 35 0 -5|s5[130| 51 |e2
PN4856[TO92 40 1 | 025 20 | 025 15 —10/ 4 10 15 05|50 15| 25 18 0 —10| 8 o 10925 51 |2
PN4857[TO92 40 1 | 025 20 | 025 15 —10/ 2 6 15 05|20 100 15| 40 18 0 -10| 8 o -—1o10|50| 51 |92
PN4gsg[TO-92| 40 1 | 025 20 | 025 15 —10(08 4 15 0.5|8 80 15| 60 18 0 -10| 8 o0 —1020[100] 51 |92
PN4859|TO-92{ 30 1 | 025 15 | 025 15 —10[4 10 15 05[50 15| 25 8 0 -10| 8 o0 -—10/9[25 51 |e2
PN4860[TO-92| 30 1 | 025 15 | 025 15 —10{2 6 15 0.5(20 100 15| 40 8 0o -10| 8 o -—10/10[s0| 51 |e2
PN4861[TO-92{ 30 1 | 025 15 | 025 15 1008 4 15 058 80 15| 60 180 -10| 8 o —10/20100] 51 |92
PN5432[TO02] 25 1 | 02 15 | 02 5 -104 10 5 3 [150 15 5 10 (3 o -10]| 15 o -—10[5][36] 58 |92
PN5433TO-62| 25 1 | 02 15 | 02 5 -10/3 9 5 3|10 15 7 10 [ o0 -10| 15 0 -10/ 5|36 58 |92
PN5434[TO-92{ 25 1 | 02 15 |02 5 -—1001 4 5 3 (3 15/ 10 10 |30 o -10| 15 0o 105 (36| 58 |92
TIS73_|T0-92 30 1 2 15 | 2 15 —10/4 10 15 4 |50 15| 25 18 0 10| 8 o -—10e|25| 51 |o7
Tis7a [to92l 30 1 | 2 15 | 2 15 —10]2 6 15 4 [20 100 15| 40 18 0 -10| 8 o -1o10[50| 51 |97
TIS75 [T0-92| 30 1 2 15 | 2 15 —10f0o8 4 15 4 |8 80 15| 60 8 0 -10| 8 0o -10 51 |97
uige7 [To-e2{ 40 1 | 02* 20 5 1020 1(3 20 3 1 [16 20 0o | 5 0 -2025[/40| 51 |2
Utes [TO-92| 40 1 | 02¢ 20 2 7 20 1|15 20 50 % 20 0 | 5 0 -2035/60| 51 |92
u1gee [Toe2[ 40 1 | 02* 20 1 520 1]/8 20 8 1 |16 20 o | 5 o -2060[80]| 51 |92




National N-Channel JFETs
Semiconductor

RF, VHF, UHF Amplifiers

BVass | lass ve Ipss Rel Vs RelVos) Ciss Crss o
T,“’g_e gf;ﬁ Welg | MA)eVpg | MeVps Ip| (MA)eVps | (mmho)@Freq. |(umho)@f| (pF)@ Vps Vas | (F)@Vos Vas (dB)@"GFm“" P’;‘;"ss ';"3'

Min (uA)| Max (V) [Min Max (V) (W) Min Max (V) | Min  (MHZ) |Max MH2) Max (V) () |Max () O) | yoo  in - |No-
2N3819 [TO-92| 25 1 | 2 15 8 5 2| 2 20 15| 16 100 8 1 0| 4 15 o0 50 | o4
2N3823 [TO-72| 30 1 | 05 20 8 1505 4 20 15| 32 200 |200 200 6 15 o0 | 2 15 o0 | 25 100 | 50 |25
2N4223 [TO.72| 30 10 |025 20 |01 8 15025) 3 18 15 | 27 200 |200 200 6 15 o | 2 15 o | 5 200 | 5 |25
2Na224 [TO.72| 30 10 | 05 20 |01 8 1505 2 20 15 | 17 200 |200 200 6 15 o0 | 2 15 0 50 |25
2N4416 [TO-72| 30 1 | 01 20 6 15 1| 5 15 15| 4 400 |100 40| 4 15 o |08 15 o0 | 4 400 | 5 |25
2N4416A[TO-72| 35 1 | 01 20 |25 6 15 1| 5 15 15 | 4 400 |100 400| 4 15 o0 |08 15 o0 | 4 400 | 50 |25
2N5078 [TO-72| 30 1 025 20 |05 8 15 4 25 15| 4 200 |15 200/ 6 15 0 | 2 15 0| 3 200 | 5 |25
2Ns245 [TO-92| 30 1 | 1 20 |1 6 15 10| 5 15 15| 4 a0 |100 400| 45 15 o0 | 1 15 o0 | 4 400 | 90 |97
2N5246 [TO-92| 30 1 | 1 20 |05 4 15 10| 15 7 15 | 25 400 |100 400| 45 15 o0 | 1 15 0 % |97
oN5247 [TO-92| 30 1 | 1 20 [15 8 15 10| 8 24 15| 4 400 |150 400| 45 15 o0 | 1 15 0 %0 |97
2N5248 [TO-92| 30 1 | 5 20 |1 8 15 10| 4 20 15| 3 200 |200 200| 6 15 0 | 2 15 o0 50 | o4
2N5397 [TO-72| 25 1 |01 15 |1 6 10 1| 10 30 10 | 55 450 |200 450 | 5 10 1omA| 1.2 10 10mA| 35 450 | 90 |29
2N5398 [TO-72 25 1 |01 15 |1 6 10 1| 5 40 10 | 50 450 |[400 450 | 55 1 0 |18 10 0 | 32 450 | 90 |29
oNs484 [TO-92| 25 1 | 1 20 |03 3 15 10| 1 5 15| 25 100 |75 1w00| 5 15 o | 1 15 o | 3 100 | 50 |92
2N5485 TO-62| 25 1 | 1 20 |1 4 15 10| 4 10 15| 3 400 |100 400| 5 15 o | 1 15 o | 4 400 | 50 |e2
2N5486 |[TO-92] 25 1 | 1 20 |2 6 15 10| 8 20 15 | 35 400 |100 400| 5 15 0 | 1 15 o0 | 4 400 | 50 |o2
2Ns468 |TO92| 25 10| 2 15 |02 4 14 10| 1 5 15 | 1 10 |50 10| 7 15 o | 3 15 0| 25 100 | 50 |92
2Ns469 [TO-e2| 25 10| 2 15 |1 6 15 10| 4 10 15| 16 100 |[100 100] 7 15 o | 3 15 o | 25 100 | 50 |e2
oNs470 [TO-92| 25 10| 2 15 |2 8 15 10| 8 20 15| 25 100 |10 00| 7 15 o0 | 3 15 o | 25 100 | 50 |92
oN5949 [T0-92l 30 1 | 1 15 |3 7 15100 12 18 15| 30 100 |75 10| 6 15 o | 2 15 o | 5 100 | 50 |97
2N5950 [T0-92| 30 1 | 1 15 |25 6 15100 10 15 15 | 30 100 |75 10| 6 15 0 | 2 15 o | 5 100 | 50 |7
oNs9s1 1092 30 1 | 1 15 |2 5 15100] 7 13 15 | 30 100 |75 10| 6 15 o | 2 15 o | 5 100 | 50 |97
oNs952 [T0-92l 30 1 | 1’ 15 |13 3515100 4 8 15| 10 100 |75 10| 6 15 o | 2 15 o | 5 100 | 50 |97
2N5953 |[TO-92| 30 1 | 1 15 |o8 3 151000 25 5 15 | 10 100 |50 10| 6 15 o | 2 15 o | 5 100 | 50 |7
300 [10e2l 25 1 |05 15 |1 6 10 1| 6 30 10| 45 0001 |200 0001 55 10 5mA| 1.7 10 5mA %0 |92
J304 [102| 30 1 |01 20 |2 6 15 1| 5 15 15 | 42 400 |80 100 50 |92
305 |t0-92] 30 1 |01 20 [o5 3 15 1| 1 8 15| 1380 400 |0 100 50 |92
08 |toe2l 25 1| 1 15 |1 651 1|12 e 10| 8 0001 |200 0001/ 75 o0 -10| 25 0o —10 92 |o2
309 |T092] 25 1| 1 15 |1 4010 1|12 3 10| 10 0001 |200 0001 7.5 o0 —10| 25 0 —10 92 | o2
B0 |toe2l 25 1| 1 15 |2 6510 1| 24 e 10| 8 0001 [200 0001/ 75 o —10| 25 o 10 92 |o2

t = typical value
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JFET Transistors

RF, VHF, UHF Ampilifiers (Continued) N-Channel JFETs
NF
BVass lass VP Dss RelYss| Re(Yos) Ciss Crss - J

Type gta;: W)@lg |(MA)eVpg |V @Vps Ip | (mA)@Vps | (mmho)e Freq. [(umho) @ f| (pF)@lps Vas | (PF) @ Vps Vas ‘dB)@RGFre;" P e
) Min (pA)| Max (V) [MinMax(V) (nA)| Min Max (V) Min (MHz) {Max (MHz) Max (V) (V) | Max (V) (V) Max (MHz.) - )
MPF10ZTO-92] 25 1 | 2 15 8 15 2| 2 20 15| 16 100 |100 200] 7 1 0 | 3 15 0 50 |92
MPF106[TO-92 25 1 | 1 20 |05 4 1505| 4 10 15 | 25  0.001 5 15 0| 2 15 0| 4 a0 | 50 |o2
MPFio7[TO-92 25 1 | 1 20 |2 6 1505 8 20 15| 4 0001 5 15 o0 |12 15 o | 4 400 | 50 |92
MPF108TO-92 25 10 | 1 15 |05 8 15 10| 1.5 24 15 | 16 100 |200 100| 65 15 o0 |25 15 o0 | 3 100 | 50 |92
MPF256[T0-92 25 10 | 5 15 [0575152004 3 18 15| 6 0001 20 100 | 90 |92
MPF820TO92| 25 10| 5 15 50 152004 10 15 0.001 40 100 | 51 |92
PN4223[TO-92 30 1 025 20 04 8 15 1| 3 18 15| 27 200 |200 200{ 6 15 o0 | 2 15 o0 | 5 200 | 50 |92
PN4224[TO-92l 30 1 | 05 20 |01 8 15 5| 2 20 15| 17 200 |200 200{ 6 15 0 | 2 15 0 50 |92
PN4416[TO-92 30 1 | 01 20 615 1| 5 15 15| 4 400 |100 400| 4 15 o0 |08 15 o0 | 4 400 | 50 |92
U308 [T052 25 1 |015 15 |1 6 10 1 | 12 60 10 | 10 0001 |150 100| 5 ©0 10mA 25 0 10mA %2 |o7
usoe [to-52l 25 1 |015 15 [1 4 10 1 |12 30 10| 10 0001 150 100| 5 ©0 10mAl 25 0 10mA 92 |07
lusto [To-52 25 1 |015 15 |25 6 10 1 | 24 € 10| 10 0001 [150 100| 5 10 10mA 25 10 10mA 92 |07
Ust2 [To520 25 1 |01 15 |1 6 10 1|10 30 10| 6 0001 38 10 10mAl 12 10 10mA 90 |o7




LS

National N-Channel JFETs
Low Frequency—Low Noise Amplifiers
By, lgss Vg [ dts (RelYis) G Ci c e
T Case G S(off) DSS fs \Re| T{s, oss iss TSS n Proc Pk
No. | style |V % |mA) Voa| V)  Vbs Ip | (mA)  Vps| (mmho) Vps (ML,) (umho) Vps|(pF) Vps Vas|(PF) Vps | nV/vHzat |FTpeess|id
) Min (nA)|Max (V) |Min Max (V) (nA)|Min Max (V) |Min Max (V) Max (V) [Max (V) (V) |Max (V) Max (Hz) ) )
2N4393|TO-18/ 40 1001 20 (05 30 20 10| 5 30 20 (t12 20 | 0.001 14 20 0 | 3.5 5(GS) t8 10 51 02
2N5556 | TO-72{ 30 10 |01 15|02 40 15 10|05 25 15|15 6.5 15 |0.001 20 15| 6 15 0 3 15 35 10 50 25
2N5557 | TO-72/30 10 |01 15|08 50 15 10] 2 50 1515 6.5 15 |0.001 20 15| 6 15 © 3 15 35 10 50 25
2N5558 |TO-72|30 10 |01 15 (15 60 15 10| 4 10 15|15 65 15 |0.001 20 15| 6 15 0 3 15 35 10 50 25
NF5101 [ TO-72| 40 1 02 15|05 11 15 101 1 12 15|35 15 | 0.001 25 15|1t12 156 0 t4 15 35 1000 51 25
NF5102 | TO-72| 40 1 02 15|07 16 15 10| 4 20 15|75 15 | 0.001 25 15 {12 15 0 t4 15 35 1000 51 25
NF5103 | TO-72| 40 1 02 15|12 27 15 10|10 40 15|75 15 | 0.001 25 15 |1t12 156 0 t4 15 3.5 1000 51 25
PF5101 [ TO-92| 40 1 02 15|05 11 15 10 1 12 15|35 15 | 0.001 25 15 (t12 15 0 t4 15 3.5 1000 51 92
PF5102 | TO-92| 40 1 02 15|07 16 15 10| 4 20 15|75 15 | 0.001 25 15|12 15 0 t4 15 3.5 1000 51 92
PF5103 [ TO-92| 40 1 02 15|12 27 15 10|10 40 15|75 15 | 0.001 25 15 | t12 15 0 t4 15 3.5 1000 51 92
PN4393|TO-92| 40 1 01 20 (05 30 20 10| 5 30 20 |t12 20 | 0.001 14 20 0 |35 5(GS) 8 10 51 92
t = typical value.
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JFET Transistors

N-Channel JFETs

National
Semiconductor
Ultra Low Input Current Amplifiers
Bvgss lass Vp Ipss Gis Goss Ciss Crss
e el &l | (PeVos ) @ Vos Ip | (@ Vos) | (umho)@Vps |(umho) Vos| (PF)@Vps Ves| BRI @Vos Vas|' na | e
Min (pA) | Max (V) |Min Max (V) (nA)|Min Max (V)| Min Max (V) Max (V)| Max (V) (V)| Max (V) (V) ) )
2N4117 |TO-72| 40 1 10 20 |06 18 10 1 {30 90 10| 20 210 10 3 10 3 10 0 15 10 0 53 25
2N4117A | TO-72| 40 1 1 20 |06 18 10 1 |30 90 10| 70 210 10 3 10 3 10 0 15 10 0 53 25
2N4118 |TO-72| 40 1 10 20 1 3 10 1 |80 240 10| 80 250 10 5 10 3 10 0 15 10 0 53 25
2N4118A |TO-72]| 40 1 1 20 1 3 10 1 |80 240 10| 80 250 10 5 10 3 10 0 1.5 10 0 53 25
2N4119 |TO-72| 40 1 10 20 2 6 10 1 |200 600 10| 100 330 10 10 10 3 10 0 1.5 10 0 53 25
2N4119A [TO-72| 40 1 1 20 2 6 10 1 |200 600 10| 100 330 10 10 10 3 10 0 15 10 0 53 25
NF5301 |TO-72| 30 1 1 15 |06 3 10 1 |30 500 10| 70 300 10 3 10 0 15 10 0 53 25
NF5301-1{TO-72| 30 1 1 15 |06 18 10 1 30 500 10| 70 300 10 3 10 0 1.5 10 0 53 25
NF5301-2{TO-72| 30 1 1 15 (17 3 10 1 |30 500 10| 70 300 10 3 10 0 1.5 10 0 53 25
NF5301-3| TO-72] 30 1 1 15 {10 24 10 1 |30 500 10| 70 300 10 3 10 0 15 10 0 53 25
PF5301 |TO-92| 30 1 1 i5 |06 3 10 1 |30 500 10| 70 300 10 3 10 0 1.5 10 0 53 92
PF5301-1 | TO-92| 30 1 1 15 |06 18 10 1 30 500 10| 70 300 10 3 10 0 15 10 0 53 92
PF5301-2 | TO-92| 30 1 1 15 |17 3 10 1 |30 500 10| 70 300 10 3 10 0 1.5 10 0 53 92
PF5301-3 | TO-92| 30 1 1 15 |10 34 10 1 |30 500 10| 70 300 10 3 10 0 15 10 0 53 92
PN4117 |TO-92| 40 1 10 20 |06 28 10 1 |30 9 10| 20 210 10 3 10 3 10 0 1.5 10 0 53 92
PN4117A | TO-92| 40 1 1 20 {06 28 10 1 |30 90 10| 70 210 10 3 10 3 10 0 1.5 10 0 53 92
PN4118 |TO-92| 40 1 10 20 1 3 10 1 |80 240 10| 80 250 10 5 10 3 10 0 15 10 0 53 92
PN4118A | TO-92| 40 1 1 20 1 3 10 1 |80 240 10| 80 250 10 5 10 3 10 0 1.5 10 0 53 92
PN4119 |TO-92| 40 1 10 20 2 6 10 1 1200 600 10{ 100 330 10 10 10 3 10 0 1.5 10 0 53 92
PN4119A | TO-92| 40 1 1 20 2 6 10 1 |200 600 10| 100 330 10 10 10 3 10 0 15 10 0 53 92
PN4120 |TO-92} 40 1 20 20 |06 3 10 1 |30 300 10| 70 300 10 20 10 3 10 0 15 10 0 53 92
PN4120A | TO-92| 40 1 5 20 |06 3 10 1 (30 300 10| 70 300 10 20 10 3 10 0 15 10 0 53 92




6-G

National N-Channel JFETs
Semiconductor

General Purpose Amplifiers

BVgss en
lass Vp Ipss Gis Goss Ciss Crss (NV)

Type | Case *BV, —= ) @Freq. Process|Pkg.
No. |stie| Wem | @M eVos | MeVos Ip | (mA)e Vps (mmho) @ Vps | (umho) @ Vos | (PF)@Vps Vas | (R evVos Vas | \Jiz/ ©T s |TTROSSSE
Min  (zA) Max (V) |Min Max (V) (nA)| Min Max (V) | Min Max (\)] Max (\2] Max (\)] V) Max V) V) Max ) -

2N3369 |TO-18| 40 1 5 30 6.5 20 1000| 0.5 25 30 0.6 25 30 30 30 20 8 0 3 30 0 52 02
2N3370 |TO-18| 40 1 5 30 3.2 20 1000{ 0.1 0.6 30 0.3 25 30 15 30 20 8 0 3 30 0 52 02
2N3458 |TO-18| 50 1 0.25 30 7.8 20 1000f 3 15 20 25 10 20 35 30 18 0 -10 5 30 ] 225 20 52 02
2N3459 |TO-18] 50 1 0.25 30 3.4 20 1000| 0.8 4 20 1.5 6 20 20 30 18 0 -6 5 30 ] 155 20 52 02
2N3460 {TO-18| 50 1 0.25 30 1.8 20 1000{ 0.2 1 20 0.8 45 20 5 30 18 0 -4 5 30 4] 155 20 52 02
2N3684 [TO-72| 50 1 0.1 30 2 5 20 1 25 7.5 20 2 3 20 50 20 4 20 0 1.2 20 0 150 100 52 25
2N3685 |TO-72| 50 1 0.1 30 i 35 20 1 1 3 20 1.5 25 20 25 20 4 20 0 1.2 20 0 150 100 52 25
2N3686 |TO-72| 50 1 0.1 3 (06 2 20 1 0.4 1.2 20 1 2 20 10 20 4 20 0] 1.2 20 0 150 100 52 25
2N3687 |TO-72| 50 1 0.1 3 (03 12 20 1 0.1 0.5 20 0.5 1.5 20 5 20 4 20 0 1.2 20 0 150 100 52 25
2N3821 |TO-72| 50 1 0.1 30 4 15 05| 0.5 25 15 15 45 15 10 15 6 15 0 3 15 0 200 10 55 25
2N3822 |TO-72| 50 1 0.1 30 6 15 05 2 10 15 3 6.5 15 20 15 6 15 0 3 15 0 200 10 55 25
2N3967 |TO-72| 30 1 0.1 20 2 5 20 1 25 10 20 25 20 35 200 5 20 [n] 1.3 20 » 84 100 55 25
2N3967A|TO-72| 30 1 0.1 20 2 5 20 1 25 10 20 25 20 35 200 5 20 o 1.3 20 [ ] 160 10 55 25
2N3968 |[TO-72( 30 1 0.1 20 3 20 1 1 5 20 2 20 15 20** 5 20 ** 1.3 20 T 84 100 55 25
2N3968A|TO-72| 30 1 0.1 20 3 20 1 1 5 20 2 20 15 20** 5 20 ** 1.3 20 T 160 10 55 25
2N3969 |TO-72{ 30 1 0.1 20 17 20 1 0.4 2 20 1.3 20 5 207 5 20 ft 13 20 a 84 100 55 25
2N3969A|TO-72| 30 1 0.1 20 1.7 20 1 0.4 2 20 1.3 20 5 20FT 5 20 Tt 1.3 20 o 160 10 55 25
2N4220 |TO-72| 30 10 0.1 15 4 15 0.1 0.5 3 15 1 4 15 10 15 6 15 0 2 15 0 55 25
2N4220A|TO-72 30 10 0.1 15 4 15 01 0.5 3 15 1 4 15 10 15 6 15 0 2 15 0 115 100 55 25
2N4221 |TO-72| 30 10 0.1 15 6 15 0.1 2 6 15 2 5 15 20 15 6 15 0 2 15 0 55 25
2N4221A|TO-72| 30 10 0.1 15 6 15 0.1 2 6 15 2 5 15 20 15 6 15 0 2 15 0 115 100 55 25
2N4222 |TO-72] 30 10 0.1 15 8 15 0.1 5 15 15 25 6 15 40 15 6 15 0 2 15 0 55 25
2N4222A|TO-72| 30 10 0.1 15 8 15 0.1 5 15 15 25 6 15 40 15 6 15 0 2 15 0 115 100 55 25
2N4338 |TO-18| 50 1 0.1 30 (03 1 15 100| 0.2 0.6 15 0.6 1.8 15 5 15 7 15 0 3 15 0 68 1000 52 02
2N4339 |TO-18] 50 1 0.1 30 |06 1.8 15 100| 0.5 1.5 15 0.8 24 15 15 15 7 15 0 3 15 0 68 1000 52 02
2N4340 |TO-18| 50 1 0.1 30 1 3 15 100| 1.2 3.6 15 1.3 3 15 30 15 7 15 0 3 15 0 68 1000 52 02
2N4341 [TO-18] 50 1 0.1 30 2 6 15 100 3 9 15 2 4 15 60 15 7 15 (4] 3 15 0 68 1000 55 02
2N5103 |TO-72| 25 10 0.1 15 |05 4 15 1 1 8 15 2 8 15 100 15 5 15 0 1 15 0 100 10 50 25
2N5104 |TO-72| 25 1 0.1 15 |05 4 15 1 2 6 15 3.5 7.5 15 100 15 5 15 0 1 15 0 50 10 50 25

mlp = 1 mA; flp = 500 pA; T1lp = 40 pA; **ip = 100 pA; Olp = 250 pA.
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JFET Transistors

0l-§

General Purpose Amplifiers (continued) N-Channel JFETs
BVass I v I G G c c NV
* GSS P DSS fs oss iss rss —_
gl o WX | MeVos | MeVos o | (mA)aVos | (mmho)eVps | (umho)eVos | (GFeVos Ves | (BR@Vps Vs (m_z) RO o g
Min  (uA) Max (V) |Min Max (V) (nA)| Min Max (V) | Min Max (V) Max (\}] Max (V) (V) | Max (V) (\2] Max
2N5105 [TO-72| 25 1 0.1 15 |05 4 15 1 5 15 15 5 10 15 100 15 5 15 0 1 15 0 50 25
2N5358 |TO-72| 40 1 0.1 20 |05 3 15 100 05 1 15 1 3 15 10 15 6 15 V] 2 15 0 115 100 55 25
2N5359 |TO-72| 40 1 0.1 20 |08 4 15 100| 0.6 1.6 15 1.2 3.6 15 10 15 6 15 0 2 15 0 115 100 55 25
2N5360 | TO-72| 40 1 0.1 20 {08 4 15 100| 15 3.0 15 1.4 4.2 15 20 15 6 15 0 2 15 0 115 100 55 25
2N5361 |TO-72] 40 1 0.1 20 1 6 15 100| 25 5 15 15 4.5 15 20 15 6 15 0 2 15 0 115 100 55 25
2N5362 | TO-72| 40 1 0.1 20 2 7 15 100 4 8 15 2 5.5 15 40 15 6 15 0 2 15 0 115 100 55 25
2N5363 | TO-72| 40 1 0.1 20 |25 8 15 100 7 14 15 | 25 6 15 40 15 6 15 0 2 15 0 115 100 55 25
2N5364 |TO-72| 40 1 0.1 20 |25 8 15 100 9 18 15 27 6.5 15 60 15 6 15 0 2 15 0 115 100 55 25
2N5457 |TO-92| 25 1 1 15 |05 6 15 10 1 5 15 2 5 15 50 15 7 15 0 3 15 0 55 92
2N5458 [TO-92| 25 1 1 15 1 7 15 10 2 9 15 15 55 15 50 15 7 15 0 3 15 0 55 92
2N5459 |TO-92] 25 1 1 15 2 8 15 10 4 16 15 2 6 15 50 15 7 15 0 3 15 0 55 92
2N5556 | TO-72| 30 1 0.1 15 |02 4 15 1 0.5 25 15 15 6.5 15 20 15 6 15 0 3 15 0 35 10 50 25
2N5557 |TO-72| 30 1 0.1 15 |08 5 15 1 2 5 15 1.5 6.5 15 20 15 6 15 0 3 15 0 35 10 50 25
2N5558 | TO-72| 30 1 0.1 15 |15 6 15 1 4 10 15 1.5 6.5 15 20 15 6 15 0 3 15 0 35 10 50 25
J201 TO-92| 40 1 0.1 20 {03 15 20 10 | 0.2 1 20 0.5 20 52 92
J202 TO-92| 40 1 0.1 20 {08 4 20 10| 09 45 20 1 20 52 92
J203 TO-92( 40 1 0.1 20 2 10 20 10 4 20 20 1.5 20 52 92
J210 TO-92| 25 1 0.1 15 1 3 15 1 2 15 15 4 12 15 150 15 90 92
J211 TO-92] 25 1 0.1 15 |25 45 15 1 7 20 15 7 12 15 200 15 90 92
J212 TO-92| 25 1 0.1 15 4 6 15 1 15 40 15 7 12 15 200 15 90 92
MPF103|TO-92] 25 1 1 15 6 15 1 1 5 15 1 5 15 50 15 7 15 0 3 15 0 55 92
MPF104|TO-92| 25 1 1 15 7 15 1 2 9 15 15 55 15 50 15 7 15 0 3 15 0 55 92
MPF105{TO-92| 25 1 1 15 8 15 1 4 16 15 2 6 15 50 15 7 15 0 3 15 0 55 92
MPF109|TO-92] 25 10 1 15 |02 8 15 10 ] 05 24 15 | 0.8 6 15 75 15 7 15 0 3 15 0 115 1000 55 92
MPF110|TO-92| 20 10 100 10 |05 10 10 1 0.5 20 10 0.5 10 50 92
MPF111{TO-92| 20 10 100 10 {05 10 10 1000| 0.5 20 10 0.5 10 200 10 50 92
MPF112|TO-92| 25 10 100 10 |05 10 10 1000| 1 25 10 1 7.5 10 55 92
PN3684 | TO-92| 50 1 0.1 30 2 5 20 1 25 75 20 2 3 20 50 20 4 20 0 1.2 20 0 150 20 52 92
PN3685 |TO-92| 50 1 0.1 30 1 35 20 1 1 3 20 1.5 25 20 25 20 4 20 0 1.2 20 0 150 20 52 92
PN3686 | TO-92| 50 1 0.1 3 |06 2 20 1 0.4 12 20 1 2 20 10 20 4 20 0 1.2 20 0 150 20 52 92
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General Purpose Amplifiers (continued) N-Channel JFETs

BVass I en
* GSS Ve Ipss Gys Goss Ciss Crss ( ﬂ )
o Loomel o0 | (AreVos | M@Vps o | (mA)eVps | (mmhojeVos | (umho)eVos | GP@Vps Ves | PR@Vos Vas | \iHz) ©FEd |Prees g
Min  (4A) Max (V) |Min Max (V) (nA)| Min Max (V) | Min Max (V) Max (\}] Max (V) V) | Max (V) (\)] Max
PN3687|T0-92| 50 1 01 8 (03 1220 1|01 05 20|05 15 20 5 20 4 20 o0 |12 2 0 150 20 52 | 92
PN4220|TO-92( 30 10 | 01 15 4 15 1 o5 3 15 1 4 15 10 15 6 15 0 2 15 0 55 | 92
PN4221|TO-92| 30 10 | 01 15 6 15 1 2 6 15| 2 5 15 | 20 15 6 15 0 2 15 0 55 | 92
PN4222{TO-92| 30 10 | 01 15 8 15 1 5 15 15|25 6 15 | 40 15 6 15 0 2 15 0 55 | 92
PN4302|TO-92| 30 1 1 10 4 20 10(05 5 20| 1 20 | 50 20 6 20 0 3 20 0 100 1000 52 | 92
PN4303|TO-92| 30 1 1 10 6 20 10 4 10 20| 2 20 | 50 20 6 20 0 3 20 0 100 1000 52 | 92
PN4304|TO-92| 30 1 1 10 10 20 10|05 15 20| 1 20 | 50 20 6 20 0 3 20 0 125 1000 52 | 92
PN4338|TO-92| 50 1 01 3 [03 1 15 100/ 02 06 15| 06 18 15 5 15 7 15 0 3 15 0 52 | 92
PN4339|TO-92| 50 1 01 3 |06 18 15 100/ 05 15 15| 08 24 15 | 15 15 7 15 0 3 15 0 52 | 92
PN5163|TO-92| 25 1 10 15 |04 8 151000 1 40 15| 2 9 15 | 200 15 12 15 0 3 15 0 50 1000 50 | 92
TISS8 [TO-92| 25 1 4 15 |05 5 15 20| 25 8 15|13 4 15 6 15 2mA| 3 15 2mA 50 | 94
TISS9 [TO-92| 25 1 4 151 9 15 20| 6 25 15| 1.3 15 6 15 2mA| 3 15  2mA 50 | 94
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JFET Transistors

National N-Channel JFETs
Semiconductor

General Purpose Dual JFETs

Operating Conditions for these Characteristics
Op. |Vgsi-2| Drift

Type |case| chor. '?,f,‘s 2 (@rc) 16| G | Goss CMRR Vg | Vp | Ipss | Grs | Goss | loss [CissCresBV| em Ibss Gts Gosci-2 la1-lazly, o

No. |Style|Vpg | mv) AV (pA)| pmhos |(umho) (dB) (V) \)) (mA) |(mmho)|(nmho)| (pA @ Vpg |(pF) (PF) (V)| (nVf(Hz) @ f {Match Match (zmho) 125°C "No ';‘:

- be 'o GS Max|Min Max| Max Min Min Max|Min Max |Min Max{Min Max| Max | Max (V) [MaxMaxMin| Max (Hz2) | % % (nA) - -

(V) (pA) Max Max

2N3921 [TO-71/10 700 5 10 2501500 20 -30/ 1 10|15 75| 35 |1000 30 |18 6 50| 100 1000 5 83 |12
2N3922 [TO-71/10 700 5 25 250/1500 20 —30/ 1 10{15 75| 35 |1000 30 |18 6 50| 100 1000 5 83 |12
2N3934 [TO-71/10 200 5 10 100|300 5 See 2N3954-6 as an improved replacement 12
2N3935 |TO-71| 10 200 5 25 100|300 5 See 2N3954-6 as an improved replacement 12
2N3954A[TO-71| 20 200 5 5 50 05 4|1 45|05 5|1 3| 35 |100 30 |4 12 50| 150 100 | 5 3 10 83 |12
2N3954 [TO-71/20 200 5 10 50 05 4|1 45/05 5|1 3| 35 |100 30 |4 12 50| 150 100 | 5 3 10 83 |12
2N3955A[TO-71{ 20 200 5 15 50 05 4|1 45/05 5|1 3| 35 |100 30 |4 12 50 150 100 | 5 3 10 83 |12
2N3955 [TO-71/20 200 10 25 50 05 4|1 45/05 5|1 3| 35 |100 30 |4 1.2 50| 150 100 | 5 5 10 83 |12
2N3956 [TO-71[20 200 15 50 50 05 4|1 4505 5|1 3| 35 |100 30 |4 12 50 150 100 | 5 5 10 83 |12
2N3957 [TO-71/20 200 20 75 50 05 4|1 45|05 5|1 3| 3 |100 30 | 4 12 50| 150 100 | 10 10 10 83 |12
2N3958 [TO-71/20 200 25 100 50 05 4|1 45|05 5|1 3| 35 |[100 30 | 4 12 50| 150 100 | 15 15 10 83 |12
2N4082 [TO-71f 10 200 15 10 100|300 10 See 2N3954-6 as an improved replacement 12
2N4083 [TO-71/ 10 200 15 25 100|300 10 See 2N3954-6 as an improved replacement 12
2N4084 [TO-71{10 700 15 10 2501500 20 05 4 3|1 10{15 75| 35 |[1000 30 |18 6 50| 100 1000 5 83 |12
2N4085 [TO-71/10 700 15 25  250[1500 20 3|1 10|15 75| 35 |1000 30 |18 6 50| 100 1000 5 83 |12
2N5045 [TO-71| 15 200 5.0 67 05 45(05 8|15 6| 25 | 250 30 |8 4 50| 200 10 83 |12
2N5046 [TO-71| 15 200 10 133 05 45[05 8|15 6| 25 | 250 30 |8 4 50( 200 10 83 |12
2N5047 [TO-71| 15 200 15 200 05 45[05 8|15 6| 25 | 250 30 |8 4 50| 200 10 20 3 83 |12
2N5196 [TO-71{20 200 5 5 15700 1500, 4 02 38|07 45{07 7|1 4| 50 |25 30 |6 2 50| 20 1000| 5 3 1 5 83 |12
2N5197 [TO-71{20 200 5 10 15 |700 1500 4 02 38|07 45/07 7|1 4| 50 | 25 30 |6 2 50| 20 1000| 5 3 1 5 83 |12
2N5198 [TO-71/20 200 10 20 15700 1500 4 02 38|07 45/07 7|1 4| 50 | 25 30 |6 2 50| 20 1000| 5 3 1 5 83 |12
2N5199 [TO-71/20 200 15 40 17 |700 1500| 4 02 38|07 45/07 7|1 4| 50 | 25 30 |6 2 50f 20 1000| & 3 1 5 83 |12
2N5452 [TO-71[20 200 5 5 1 02 42|1 45{05 5|1 3| 3 |100 30 |4 12 50 20 1000| 5 3 025 83 |12
2N5453 [TO-71| 20 200 10 10 1 02 42|1 45/056 5|1 3| 3 |100 30 |4 12 50| 20 1000| 5 3 025 83 |12
2N5454 |[TO-71/20 200 15 25 1 02 42|1 45f056 5|1 3| 3 |100 30 |4 12 50| 20 1000| 5 3 025 83 |12
2N5545 [TO-71/15 200 5 10 50 05 45/05 8 (15 6| 25 [100 30 | 6 2 50| 180 10 5 3 1 5 83 |12
2N5546 [TO-71/ 15 200 10 20 50 05 4505 8 (15 6| 25 |100 30 |6 2 50| 20 10 | 10 5 2 5 83 |12
2N5547 [TO-71] 15 200 - 15 40 50 05 4505 8[15 6| 25 [ 100 30 |6 2 50 10 10 3 5 83 |12
2N5561 [TO-71/10 700 5 5 2000 3000 4 0227tjo8 3 |1 10 100 30 |15 4 50| 50 10 5 3 0.3 10 98 |12
2N5562 [TO-71 10 700 10 10 2000 3000 4 0227tj08 3 |1 10 100 30 |15 4 50| 50 10 5 3 0.4 10 98 |12
2N5563 [TO-71/10 700 15 25 2000 3000 4 0227108 3 |1 10 100 30 |15 4 50| 50 10 5 3 0.5 10 9 |12

flp = 100 pA for Vg for 2N556/1/2/3 only.
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General Purpose Dual JFETS (Continued) N-Channel JFETs

Operating Conditions for these Characteristics
Type |Case| oo 'VSSO{;Z' ey 'a| Ge | Goss CMAR Voo | Vo | loss | Grs | Goss | lass [CissCresBV| en | ibss Gte Gosor-z lat-lotlorocasslpia.
No. |Style|Vpg Ip (MV) AVgs (pA) p:mhos (pmho) (dB) -(V) .(V) gmA) ( ) (¢ ) (PA @ Vpg |(PF) (PF) (V)| (nVf/Hz) @ f |[Match Match (umho) 125°C No. |No.
Max| Min Max| Max Min Min Max|Min Max|Min Max/Min Max| Max | Max (V) [Max Max Min| Max (H2) % % (nA)
(V) (pA) Max Max
J401 10 200 5 10  100|1000 1600, 2 95 23]05 25]05 10| 2 7 20 | 100 30 |8 3 50| 20 10 98 60
J402 8-Pin 10 200 10 10  100{1000 1600, 2 95 23|05 25|05 10| 2 7 20 | 100 30 |8 3 50| 20 10 98 60
J403 Mini- 10 200 10 25 1001000 1600( 2 95 23(05 25|05 102 7 20 | 100 30 | 8 3 50| 20 10 98 60
J404 DIP 10 200 15 25 1001000 1600| 2 95 23(05 25|05 1012 7 20 | 100 30 | 8 3 50| 20 10 98 60
J405 10 200 20 40 1001000 1600 2 90 23[05 25|05 10| 2 7 20 | 100 30 | 8 3 50| 20 10 98 60
J406 10 200 40 80 1001000 1600 2 23(05 25|05 10| 2 7 20 | 100 30 [ 8 3 50| 20 10 98 60
J410 8-Pin| 20 200 10 10 250{800 1200; 5 03 4105 35|05 6|1 4 20 250 20 |45 1.2 40| 50 100 83 60
Ja11 Mini | 20 200 25 25 250|800 1200 5 03 4]05 35|05 6|1 4 20 250 20 |45 1.2 40| 50 100 83 60
Ja12 DIP { 20 200 40 80 250|800 1200 5 03 4|05 35|05 6|1 4 20 | 250 20 |45 1.2 40| 50 100 83 60
NPD8301| 8-Pin | 20 200 5 t5 100|700 1200 5 70 03 4|05 35|05 6|1 4 20 | 100 20 |45 1.2 40| 50 100 83 67
NPD8302| Mini [ 20 200 10 t10  100]| 700 1200 5 03 4|05 35|05 6|1 4 20 | 100 20 |45 1.2 40| 50 100 83 67
NPD8303| DIP | 20 200 15 t15 100|700 1200 5 03 4 |05 35(05 6|1 4 20 100 20 [45 1.2 40| 50 100 83 67
NPD8304| 8-Pin| 20 200 20 t20 100|700 1200, 5 03 4 (05 35|05 6|1 4 20 | 100 20 |45 1.2 40| 50 100 83 67
Mini-
DIP

U231 TO-71| 20 200 5 10 50 | 600 10 03 4 See 2N3954 as an improved replacement 83 12
U232 TO-71| 20 200 10 25 50 | 600 10 03 4 See 2N3955 as an improved replacement 83 12
U233 TO-71| 20 200 15 50 50 | 600 10 03 4 See 2N3956 as an improved replacement 83 12
U234 TO-71| 20 200 20 75 50 | 600 10 03 4 See 2N3957 as an improved replacement 83 12
U235 TO-71] 20 200 25 100 50 | 600 10 03 4 See 2N3958 as an improved replacement 83 12
U401 TO-71| 10 200 5 10 15 [1000 1600 2 95 23|05 25(05 10} 2 7 20 25 30 |8 3 50| 20 10 98 12
U402 TO-71| 10 200 10 10 15 [1000 1600 2 95 23|05 25(05 10| 2 7 20 25 30 |8 3 50| 20 10 98 12
U403 TO-71} 10 200 10 25 15 [1000 1600 2 95 23105 25105 1012 7 20 25 30 8 3 50| 20 10 98 12
U404 TO-71| 10 200 15 25 15 [1000 1600{ 2 95 23|05 25(05 10) 2 7 20 25 30 (8 3 50| 20 10 98 12
U405 TO-71} 10 200 20 40 15 [1000 1600{ 2 90 23|05 25(05 10} 2 7 20 25 30 (8 3 50 20 10 98 12
U406 TO-71] 10 200 40 80 15 [1000 1600] 2 23|05 25|05 10| 2 7 20 25 30 |8 3 50| 20 10 98 12
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JFET Transistors

vi-g

National N-Channel JFETs
Semiconductor

Low Frequency—Low Noise Dual JFETs

Operating Conditions for these Characteristics
type | case| cone. Motd O i | Gt | Goss AR Voo | Vo | toss | Gis | Goss | toss [CusCrssBY| en |ioss Gie Goset-zlot-loalorocesslrug.
No. |Style|Vpg Ip (mV) AVgs (pA)| pmhos |(vmho) (dB) ) (\2] (mA) |(mmho)|(xmho)| (PA @ Vpg [(pF) (pF) (V)| (nVfJHz @ f |Match Match (umho) 125°C No. |No.
Max|Min Max| Max Min Min Max|Min Max|Min Max|Min Max| Max | Max (V) |Max Max Min| Max (Hz) % % (nA)
(V) (pA) Max Max
2N5515|TO-71f 20 200 5 5 100|500 1000{ 1 100 0.2 38|07 4 |05 75| 1 4 10 250 30 |25 50 40| 30 10 5 3 0.1 10 95 12
2N5516|TO-71| 20 200 5 10 100|500 1000 1 100 0.2 3.8)07 4 |05 75|1 4 10 250 30 |25 50 40| 30 10 5 3 0.1 10 95 12
2N5517|TO-71| 20 200 10 20 100|500 1000| 1 90 02 38|07 4|05 75|1 4 10 250 30 |25 50 40| 30 10 5 5 0.1 10 95 12
2N5518|TO-71| 20 200 15 40 100|500 1000{ 1 02 38|07 4|05 75|1 4 10 250 30 |25 50 40| 30 10 5 5 0.1 10 95 12
2N5519|TO-71| 20 200 15 80 100|500 1000 1 02 38|07 4 |05 75| 1 4 10 250 30 |25 50 40| 30 10 10 10 0.1 10 95 12
2N5520|TO-71} 20 200 5 5 100500 1000 1 100 0.2 38|07 4 |05 75|1 4 10 250 30 |25 50 40| 15 10 5 3 0.1 10 95 12
2N5521|TO-71| 20 200 5 10 100|500 1000| 1 100 0.2 38|07 4 |05 75|1 4 10 250 30 |25 50 40| 15 10 5 3 0.1 10 95 12
2N5522|TO-71| 20 200 10 20 100500 1000 1 90 0.2 3807 4 |05 75|1 4 10 250 30 |25 50 40| 15 10 5 5 0.1 10 95 12
2N5523|TO-71| 20 200 15 40 100|500 1000 1 0.2 38|07 4 |05 75| 1 4 10 250 30 |25 50 40| 15 10 5 5 0.1 10 95 12
2N5524|TO-71| 20 200 15 80 100(500 1000 1 0.2 38|07 4 {05 75|1 4 10 250 30 |25 5.0 40| 15 10 10 10 0.1 10 95 12
2N6483|TO-71| 20 200 5 5 100|500 1500f 1 100 0.2 38|07 4 |05 75|(1 4 10 200 30 |20 35 50| 10 10 5 3 0.1 10 95 12
2N6484|TO-71] 20 200 10 10  100{500 1500f 1 100 0.2 38|07 4 |05 75|1 4 10 200 30 |20 35 50| 10 10 5 3 0.1 10 95 12
2N6485|TO-71| 20 200 15 25 100|500 1500 1 90 02 38|07 4 |05 75|1 4 10 200 30 |20 35 50| 10 10 5 3 0.1 10 95 12
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National N-Channel JFETs
Semiconductor

Wide Band—Low Noise Dual JFETs

Operating Conditions for these Characteristics
Op. VGsi-2| Drift
Type |Case| ch I Voo a @vre) 6| Ors | Goss CMRR Vg | Vp | loss | Grs | Goss | lass [CissCrss BV|  en Ipss Gts Gosc1-2la1-lazlp, .
No. style [Vpa I;) (MV)  AVgs (pA)| pmhos [(umho) (dB) V) ) (mA) |(mmho)|(umho)| (PA @ Vpg [(PF) (PF) (V)| (nVfVHz) @ f [Match Match (umho) 125°C | No. N:'
V) (nA) Max Max Max| Min Max | Max Min Min Max{Min Max|Min Max|Min Max] Max | Max (V) [Max Max Min| Max (Hz) % % (nA)
2N5584 |TO-71| 15 2000 5 10 7500 12,500 45 05 3|5 30 100 20 {12 3 40| 50 10 5 5 98 12
2N5585 |TO-71| 15 2000 10 25 7500 12,500| 45 05 3|5 30 100 20 |12 3 40| 50 10 5 10 98 12
2N5586 |TO-71| 15 2000 20 50 7500 12,500{ 45 05 3|5 30 100 20 |12 3 40| 50 10 5 10 98 12
2N5911 |TO-78| 10 5000 10 20 1005000 10,000, 100 03 4|1 5|7 40 100 15 [ 5 12 25| 20 10,000 5 5 20 20 83 24
2N5912 |TO-78| 10 5000 15 40  100|5000 10,000{ 100 03 4|1 5|7 40 100 15 | 5 1.2 25( 20 10,000 5 5 20 20 83 |24
U440 TO-71 10 5000 10 500}4500 9000 | 200 1 806 30 500 15 |35 05 25 83 12
U441 TO-71] 10 5000 20 5004500 9000 | 200 1 80|16 30 500 15 |35 05 25 83 12
NPD5584| 8-Pin| 15 2000 5 7500 12,500] 45 05 3|5 30 100 20 (12 3 40| 50 10 5 5 98 67
NPD5585| Mini- | 15 2000 10 7500 12,500 45 05 3|5 30 100 20 {12 3 40| 50 10 5 10 98 67
NPD5586| DIP | 15 2000 20 7500 12,500{ 45 05 3 (5 30 100 20 |12 3 40| 50 10 5 98 67
NF5011 [TO-71| 10 5000 10 20 500{5000 10,000{ 100 03 4|11 5|7 40 100 15 | 5 12 25§ 20 10,000f 5 20 20 83 12
NF5012 |TO-71} 10 5000 15 40 500{5000 10,000 100 03 4|1 5|7 40 100 15 | 5 12 25 20 10,000f 5 5 20 20 83 12
NF5011C|TO-71| 10 5000 40 40  500{5000 10,000{ 100 03 4|1 5|7 40 100 15 | 5 12 25| 20 10,000( 5 5 20 20 83 12
u287 TO-78| 10 5000 100 5000 10,000| 150 1 5|5 40 100 15 [ 6 1.2 25| 30 10,000| 15 15 20 83 24
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JFET Transistors

National N-Channel JFETs
Semiconductor

Low Leakage—High CMRR—Wide Band Dual JFETs

Operating Conditions for these Characteristics
type |case| ooy, VoSt P 16D Gy | Gosg OMAR Voo | Vo | loss | Gis | Goss | loss [CissCresBV| en | loss G Gosot-zlai-loalorocesslpi
No. |Style[Vps Ip (MV) AVes Vo pmhos |(umho) (dB) v) ) (mA) [(mmho)|(nmho)| (pA) @ Vpg |(PF) (PF) (V)| (nVfHz) @ f [Match Match (umho) 125°C No. |No.
Min Max| Max Min Min Max|Min Max|Min Max|Min Max| Max | Max (V) |Max Max Min| Max (Hz) % % (nA)
(V) (rA) Max Max 35V

NDF9406|TO-71| 20 200 5 5 5 |700 1800f 1 120 05 4 |05 10 50 20 |80 0.1 50| 30 10 5 3 0.1 1 94 12
NDF9407{TO-71| 20 200 5 10 5 |700 1800 1 120 05 4 (05 10 50 20 |80 0.1 50| 30 10 5 3 0.1 1 94 12
NDF9408|TO-71| 20 200 10 10 5 1700 1800 1 110 05 4 (05 10 50 20 |80 0.1 50| 30 10 5 5 0.1 1 94 12
NDF9409{TO-71| 20 200 15 10 5 |700 1800 1 110 05 4 {05 10 50 20 |80 0.1 50| 30 10 5 5 0.1 1 94 12
NDF9410|TO-71| 20 200 25 25 5 |700 1800 1 100 05 4 {05 10 50 20 {80 0.1 50| 30 10 10 10 0.1 1 94 12




LIS

National
Semiconductor

Ultra Low Leakage Dual JFETs

N-Channel JFETs

Operating Conditions for these Characteristics
Op. Vesi-2  AVas le1-la2
la Gy Goss Vgs Ve Ipss G, G, lass Ciss | Crss | BVass
Type | Case Cond. Vv Drift 9 S 0ss 1 @125°C | Process | Pkg.
No. | stie | Voo | o vrey PR [(mmho) umho) W) | (v) (mA) | (mmho) | (umho)| (pPA@Vas) |(F)|(F)| (v | O TRERSS TS
) D W Max Min Max Max | Min Max | Min Max | Min Max| Max | Max (V) |Max|Max| Min ) )
) (uA) Max Max Max
2N5902 | TO-78 10 30 5 5 3 50 1 4 |06 45 |30n 05 |70n 025 5 5 20 3 1.5 40 2 84 24
2N5903 | TO-78 10 30 5 10 3 50un 1 4 106 45 |30p 05 |70n 0.25 5 5 20 3 1.5 40 2 84 24
2N5904 | TO-78 10 30 10 20 3 50p 1 4 |06 45 |30p 05 [70p 0.25 5 5 20 3 1.5 40 2 84 24
2N5905 | TO-78 10 30 15 40 3 50 1 4 |06 45 |30p 05 |70n 0.25 4 5 20 3 15 40 2 84 24
2N5906 | TO-78 10 30 5 5 1 50 1 4 |06 45 |30p 05 |70pn 0.256 5 2 20 3 1.5 40 0.2 84 24
2N5907 | TO-78 10 30 5 10 1 50 1 4 106 45 |30p 05 |70n 025 5 2 20 3 1.5 40 0.2 84 24
2N5908 | TO-78 10 30 10 20 1 50u 1 4 06 4.5 |30p 0.5 |70pn 0.25 5 2 20 3 15 40 0.2 84 24
2N5909 | TO-78 10 30 15 40 1 50u 1 4 06 45 |30p 0.5 |70pn 0.25 5 2 20 3 15 40 02 84 24
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JFET Transistors

National P-Channel JFETs
Switches
BVgss

lass Ip(ot) Vp Ipss fds Ciss Crss ton | toft “J
T Case BV, I Proc: Pkg.
::e Style Me@olo (nA)@Vpg | (nA)@Vps Vgs| (V)@ Vps (n:) (MA)@Vps| (R)elp |(PF)@Vps Vas | (P @Vps Vags|(ns)(ns) " - Nog
: Min (,:Z) Max ) Max V) (V) {MinMax (V) Min Max (V)] Max (mA) [Max (V) ) Max V) (V) |Max|Max ) )
2N5018|TO-18| 30 1 2 15 10 -15 12 10 —-15 1 |10 20 75 45 -15 0 10 o 12|35|65| 88 |11
2N5019{TO-18| 30 1 2 15 10 -15 7 5 —15 1 |5 20| 150 45 -15 0 10 o0 7]90]|125| 88 |11
2N5114{TO-18] 30 1 05 20 | 05 —15 12|5 10 —150.001|30 90 18| 75 1 |25 —-15 0 7 0o 12|16]21| 88 |11
2N5115[TO-18] 30 1 056 2 | 05 —15 7|3 6 —150.001/16 90 18| 100 1 |25 -15 o 7 o 7]|30|3s| 8 |11
2N5116/TO-18| 30 1 05 20 | 05 —-15 5|1 4 —150001 5 90 18| 150 1 |25 —-15 0 7 0o 5/42]|60] 88 |11
J174 |T092 30 1 1 20 1 -15 10| 5 10 —15 0.01|20 100 15| 85 1 |11 o 10 55 0 10]2|5| 8 |94
J175 [T092] 30 1 1 20 1 -15 10|/3 6 —15001|7 60 15 125 05 [11 0 10 55 0 10|/5]|10| 88 |94
J176  [TO-92| 30 1 1 20 1 -15 10{1 4 —15001|2 25 15| 250 025 (11 © 10 55 0 10|15|15| 88 |94
J177 [T092 30 1 1 20 1 -15 10)0.82.25-150.01{1.5 20 15| 300 01 |11 © 10 5.5 0 10|20|20| 88 |94
P1086 [TO-92| 30 1 2 15 10 -15 12 10 —-15 1 |10 20 75 1 |45 -15 0 10 0 12|35|65| 88 |92
P1087 [TO-92| 30 1 2 15 0 -15 7 5 —15 1 |5 20| 150 45 —-15 0 10 0 7]90|125| 88 |92




641G

National P-Channel JFETs
Semiconductor

Amplifiers
BVass 1 v ! G NV Pn
ass P bss fs Goss Ciss Crss (_) b
o lsomel e | marevos | Mevos 1o | (mAyeVos (mmho)@Vos | (umho)Vos | @F)Vos Vas| (FIVos Vas | ) ©Td [Prheess|Te
Min  (uA) Max (V) [Min Max (V) (pA)| Min Max (V) | Min Max V) Max ) Max (V) (V) | Max (V) V) Max
2N2608|TO-18] 30 1 10 30 1 4 -5 1 0.9 45 5 1 5 17 -5 1 125 1000 89 11
2N2609|TO-18| 30 1 30 30 1 4 -5 1 2 10 5 25 5 30 -5 1 125 1000 88 1
2N3329|TO-72| 20 10 10 10 5 —-15 10 1 3 10 1 2 10/1mA[ 20 10 20 -10 1 125 1000 89 23
2N3330|TO-72| 20 10 10 10 6 —15 10 2 6 10 15 3 10/2mA| 40 10 20 -10 1 125 1000 89 23
2N3331|TO-72| 20 10 10 10 8 —-15 10 5 15 10 2 4 10/5mA| 100 10 20 -10 1 155 1000 89 23
2N3332|TO-72| 20 10 10 10 6 -—-15 10 1 6 10 22 10/1mA| 20 10 20 -10 1 65 1000 89 23
2N3820|T0-92| 20 10 20 10 80 —10 10 0.3 15 10 | 0.8 5 10 200 10 32 -10 0 16 -10 0 89 94
2N4381|TO-18| 25 1 1 15 1 5 —-15 1 3 12 15 2 6 15 75 15 20 —-15 0 5 —-15 0 20 1000 89 1
2N5020{TO-18] 25 1 1 15 |03 15 —15 1 0.3 1.2 15 1 3.5 15 20 15 25 —15 0 7 —-15 0 30 1000 89 1
2N5021|TO-18] 25 1 1 15 |05 25 —-15 1 1 3.5 15 15 6 15 20 15 25 —15 0 7 —-15 0 30 1000 89 1
2N5460|TO-92| 40 10 5 20 1075 6 —-15 1 1 5 15 1 4 15 50 15 7 -15 0 2 -15 0 115 100 89 92
2N5461|T0O-92{ 40 10 5 20 1 75 —-15 1 2 9 15 15 5 15 50 15 7 —-15 0 2 —-15 0 115 100 89 92
2N5462(TO-92] 40 10 5 20 {18 9 -—-15 1 4 16 15 2 6 15 50 15 7 —-15 0 2 —-15 0 115 100 89 92
J270 TO-92| 30 1 0.2 20 |05 2.0 —150.001] 2 15 15 | 6.0 15 15 200 15 t20 —-15 0 t5 —-15 0 t10 1000 88 94
Ja271 TO-92| 30 1 0.2 20 |15 45 —-150.001] 6 50 15 8.0 18 500 15 t20 —-15 0 t5 —-15 V] t10 1000 88 94
PN4342|T0O-92| 25 10 10 15 55 —-10 1 4 12 10 2 6 10 75 10 20 —-10 0 5 -10 0 80 100 89 92
PN4360{TO-92| 20 10 10 15 |07 10 —10 1 3 30 10 2 8 10 100 10 20 -10 0 5 -10 0 190 100 89 92
PN5033|TO-92| 20 10 10 15 103 25 —-10 1 0.3 3.5 10 1 5 10 20 10 25 -10 0 7 -10 0 100 100 89 92

t = typical value.
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National _
Semiconductor Surface Mount Diodes

General Purpose & Specialty Diodes

€9

PLASTIC PACKAGE
] Pkg. By In Vr ¢ tr .
Device Description D g::‘t ’(‘\:I)‘ gr;:} e 'R n(n‘g( e er,:x s g ::;_ F':";;y
FDSO 1000 FAMILY D4
BAS16 Single TO-236 (1) 75 1000 75 0.715 1.0 2.0 6.0 (Note 1) D4
0.855 10.0
BAV70 Common Cathode TO-236 4) 70 5000 70 1.1 50.0 15 6.0 (Note 2) D4
1.3 100.0

BAV74 Common Cathode TO-236 (4) 50 100 50 1.0 100 2.0 4.0 (Note 3) D4
BAV99 Series TO-236 @) 70 2500 70 See BAS 16 15 6.0 (Note 4) D4
BAW56 Common Anode TO-236 (5) 70 2500 70 See BAS 16 2.5 6.0 (Note 4) D4
FDSO 914 Single TO-236 (1) 100 25 20 1.0 10 4.0 4.0 (Note 5) D4
FDSO 4148 Single TO-236 1) 100 25 20 1.0 10 4.0 4.0 (Note 5) D4
FDSO 4448 Single TO-236 (1) 100 25 20 1.0 100 2.0 4.0 (Note 5) D4
FSDO 1200 FAMILY
FDSO 1201 Single TO-236 (1) 100 25 20 1.0 100 2.0 4.0 D4
FDSO 1202 Single TO-236 2) 100 25 20 1.0 100 2.0 4.0 D4
FDSO 1203 Series TO-236 3) 100 25 20 1.0 100 2.0 4.0 D4
FDSO 1204 Common Cathode TO-236 (4) 100 25 20 1.0 100 2.0 4.0 D4
FDSO 1205 Common Anode TO-236 (5) 100 25 20 1.0 100 2.0 4.0 D4

TEST CONDITIONS:

Note 1: Ir = Iz = 10 mA, R = 100Q. Note 3: Ir = Iy = 10 pA, R, = 1009, Ig (Rec) = 1.0 pA measured atlg = 1.0 mA.  Note 5: Ir = 10 mA, Vg = 6V, R = 1009 Rec @ 1.0 mA.

Note 2: Is = Ig = 10 mA, Vg = 5.0V, Ig (rec) = 1.0 mA. Note 4: I = Ig = 10 mA, Iy (rec) = 1.0 mA.

S99IA8(] JUNOY d9BLNS




Surface Mount Devices

Surface Mount Diodes
General Purpose & Specialty Diodes (continued)

-9

PLASTIC PACKAGE
Pkg. Pin By Ir v, Ve i ¢ trr .
Device Description N:_ o '(‘\g S:: e R ’;\2( e F ’::x - J::; Fpa"::y
FDSO 1300 FAMILY D6
FDSO 1301 Single TO-236 I ) I 30 I Consult Factory 1.1 50 | ] | Dé
FDSO 1400 FAMILY D1
FDSO 1401 Single TO-236 () 200 100 175 1.0 200 20 50 D1
FDSO 1402 Single TO-236 @ 200 100 175 1.0 200 20 50 D1
FDSO 1403 Series TO-236 1) 200 100 175 1.0 200 20 50 D1
FDSO 1404 Common Cathode TO-236 @ 200 100 175 1.0 200 20 50 D1
FDSO 1405 Common Anode TO-236 (5) 200 100 175 1.0 200 20 50 D1
FDSO 3070 Single TO-236 200 100 175 1.0 100 50 50 (Note2) | D2
FDSO 1500 FAMILY ' D2
FDSO 1501 Single TO-236 0 200 1.0 125 1.0 200 40 D2
FDSO 1502 Single TO-236 @ 200 1.0 125 1.0 200 40 D2
FDSO 1503 Series TO-236 %) 200 1.0 125 1.0 200 40 D2
FDSO 1504 Common Cathode TO-236 @ 200 1.0 125 1.0 200 40 D2
FDSO 1505 Common Anode TO-236 ) 200 1.0 125 1.0 200 40 D2
FDSO 3595 Single TO-236 150 1.0 125 10 - 200 8.0 D2
See 1N6099
TEST CONDITIONS:

Note 1: Ir = Iz = 30 mA, R, = 1000
Note 2: Ir = Iz = 30 mA, R = 1000




Surface Mount Diodes

General Purpose Diodes & Specialty Diodes (continued)

S-9

PLASTIC PACKAGE
Device Description ':(og g::; (BV‘; (rl:\) @ ‘c‘ (‘\,IF) @ "':; ;: rt:; J::; F'::::;’
: Min Max Max Max Max .
FDSO 1700 FAMILY D3
FDSO 1701 Single TO-236 1) 30 50 20 1.1 50 1.0 0.7 D3
FDSO 1702 Single TO-236 @) 30 50 20 1.1 50 1.0 0.7 D3
FDSO 1703 Series TO-236 3) 30 50 20 1.1 50 1.0 0.7 D3
FDSO 1704 Common Cathode TO-236 4) 30 50 20 1.1 50 1.0 0.7 D3
FDSO 1705 Common Anode TO-236 (5) 30 50 20 1.1 50 1.0 0.7 D3
TEST CONDITIONS:

Note 1: Ig = Iz = 10 mA, R, = 1000

$991A3(Q JUNO} 39B}ING
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Surface Mount Devices

General Purpose Diodes & Specialty Diodes (continued)

The National “FDSO” Series provides the SOT-23 electrical equivalent of the standard devices listed. Each family is available in 5 configurations.

FDS01200 FAMILY FDS01400 FAMILY FDSO1500 FAMILY FDSO1700 FAMILY
1N914 1N4149 FDH600 1N625 18922 1N456 1N463A 1N4244
1N914A 1N4150 FDH666 1N626 18923 1N456A 1N482B 1N4376
1N914B 1N4151 1N627 FDH400 1N457 1N483B FDH700
1N916 1N4154 1N628 FDH444 1N457A 1N484B
1N916A 1N4305 1N629 1N458 1N485B
1N916B 1N4446 1N658 1N458A 1N3595
1N3064 1N4448 1N660 1N459 1N6099
1N3600 1N4449 1N3070 1N459A FDH300
1N4009 1N4450 18920 1N461A FDH333
1N4148 1N4455 18921 1N462A

Configuration 1 2 3 4 5
PIN OUT 3 3 3 3 3
DIAGRAM - '
3 4
= A AVY
TOP VIEW T T
u1 L—'z 1 onve [1ve 2 1 2 1 2 1 2
TL/G/10025-2 TL/G/10025-3 TL/G/10025-4 TL/G/10025-5 TL/G/10025-6
TL/G/10025-1




National _
Semiconducltor Surface Mount Diodes

Computer Diodes

L9

LEADLESS GLASS PACKAGE
il B I O S T A I (S (R A
) ) Min Max Max Max Max )
FDLL 600 LL-34 75 100 50 1.0 200 2.5 4.0 (Note 1) D4
See FDH 600
FDLL 625 LL-34 30 1000 20 15 4.0 50 D4
FDLL 666 LL-34 40 100 25 1.0 100 3.5 4.0 (Note 1) D4
See FDH 666
FDLL 914 LL-34 100 25 20 1.0 10 4.0 4.0 (Note 2) D4
FDLL 914A LL-34 100 25 20 1.0 20 4.0 4.0 (Note 2) D4
FDLL 914B LL-34 100 25 20 1.0 100 4.0 4.0 (Note 2) D4
FDLL 916 LL-34 100 25 20 1.0 10 2.0 4.0 (Note 2) D4
FDLL 916A LL-34 100 25 20 1.0 20 2.0 4.0 (Note 2) D4
FDLL 916B LL-34 100 25 20 1.0 30 20 4.0 (Note 2) D4
FDLL 3064 LL-34 75 100 50 1.0 10 2.0 4.0 (Note 3) D4
See IN3064
FDLL 3600 LL-34 75 100 50 1.0 200 25 4.0 (Note 4) D4
See IN3600
FDLL 4009 LL-34 35 100 25 1.0 30 4.0 4.0 (Note 2) D4
FDLL 4148 - LL-34 100 25 20 1.0 10 4.0 4.0 (Note 2) D4
FDLL 4149 LL-34 100 25 20 1.0 10 2.0 4.0 (Note 2) D4
FDLL 4150 LL-34 75 100 50 1.0 200 25 4.0 (Note 4) D4
TEST CONDITIONS:

Note 1: Recovery to 0.1 Ig; If = Ig = 10 mA, R = 100Q

Note 2: I = 10 mA, Vg = 6.0V, R = 1009, Recovery to 1.0 mA
Note 3: I = Ig = 10 mA, R = 100Q, Recovery to 1.0 mA

Note 4: Ir = Ig = 10 mA to 200 mA, R = 1009, Recovery to 0.1 I¢

$991A9( JUNOJ\ 29EHINS



Surface Mount Devices

8-9

Computer Diodes (continued)
LEADLESS GLASS PACKAGE Surface Mount Diodes
) By Ir VE c t
Device Pack r X
‘ N‘:) aNoage V) (oA) e ‘(In Vv e n';\ pF ns (;r::; F?;;
- - Min Max Max Max Max . v
FDLL 4151 LL-34 75 50 50 1.0 50 4.0 2.0 (Note 2) D4
FDLL 4152 LL-34 40 50 30 0.88 20 4.0 2.0 (Note 2) D4
) See IN4152
FDLL 4153 LL-34 75 50 50 0.88 20 4.0 2.0 (Note 2) D4
FDLL 4154 LL-34 35 100 25 1.0 30 4.0 2.0 (Note 2) D4
See IN4152
FDLL 4305 LL-34 75 100 50 0.85 10 20 2.0 (Note 2) D4
TEST CONDITIONS:
Note 1: Recovery to 0.1 Ig; I = Ig = 10 mA, R = 10092
Note 2: Ir = 10 mA, VR = 6.0V, R = 1000, Recovery to 1.0 mA
Note 3: Ir = Ig = 10 mA, R = 1000, Recovery to 1.0 mA
Note 4: i = Iy = 10 mA to 200 mA, R = 1009, Recovery t0 0.1 I
LEADLESS GLASS PACKAGE
Device Package By IR VR VE Ir ¢ tr Test Proc.
No. No. V) oh ey M A PF ns Cond Family
Min Max Max Max Max }
FDLL 4446 LL-34 100 25 20 10 20 4.0 4.0 (Note 1) D4
FDLL 4447 LL-34 100 25 20 1.0 20 4.0 4.0 (Note 1) D4
FDLL 4448 LL-34 100 25 20 1.0 100 2.0 4.0 (Note 1) D4
FDLL 4449 LL-34 100 25 20 1.0 30 2.0 4.0 (Note 1) D4
FDLL 4450 LL-34 40 50 30 1.0 200 4.0 4.0 (Note 2) D4
See IN4450
FDLL 4454 LL-34 75 100 50 1.0 10 2.0 4.0 (Note 3) D4
TEST CONDITIONS:
Note 1: I = 10 mA, Vg = 6.0V, R = 1000, Recovery to 1 mA
Note 2: i = Ig = 10 mA to 200 mA, R = 1009, Recovery to 0.1 i
Note 3: Ir = Ig = 10 mA, R = 100Q, Recovery to 1.0 mA




National _
Semiconductor Surface Mount Diodes

General Purpose Diodes

69

LEADLESS GLASS PACKAGE
il el B S S S A I O S B 4
Min Max Max Max Max
FDLL 461A LL-34 30 500 25 1.0 100 10.0 D2
FDLL 462A LL-34 70 500 60 1.0 100 D2
FDLL 463A LL-34 200 500 175 1.0 6 D2
FDLL 659 LL-34 60 5000 50 1.0 6 D2
FDLL 661 LL-34 240 10,000 200 1.0 6 D2
FDLL 920 LL-34 50 100 50 1.2 200 D2
FDLL 921 LL-34 100 100 100 12 200 D1
FDLL 922 LL-34 150 100 150 1.2 200 D1
FDLL 923 LL-34 200 100 200 1.0 6 D1

$39IA9(] JUNOY doRHNS




Surface Mount Devices

National _
Semiconductor Surface Mount Diodes

Low Leakage Diodes (by Descending By)

0L-9

LEADLESS GLASS PACKAGE
Device Package (B‘;') (rl‘:) @ VR X"; @ IF ;_, Proc.
No. No. Min Max v Max mA Max Family
FDLL300 LL-34 150 1.0 125 1.0 200 6.0 D2
See IN300
FDLL333 LL-34 150 3.0 125 1.056 200 6.0 D2
See IN333
FDLL456 LL-34 30 25 25 1.0 40 10.0 D2
FDLL456A LL-34 30 25 25 1.0 100 D2
FDLL457 “LL-34 70 25 60 1.0 20 8.0 D2
FDLL457A LL-34 70 25 60 1.0 100 D2
FDLL458 LL-34 150 25 125 1.0 7 6.0 D2
FDLL458A LL-34 150 5.0 125 1.0 100 D2
FDLL459 " LL-34 200 25 175 1.0 3.0 D2
FDLL459A LL-34 200 25 175 1.0 100 D2
FDLL482B LL-34 40 25 36 1.0 100 D2
FDLL483B LL-34 80 25 70 1.0 100 D2
FDLL484B LL-34 150 25 130 1.0 100 D2
FDLL485B LL-34 200 25 180 1.0 100 D2
FDLL3595 LL-34 150 1.0 125 1.0 200 8.0 D2
FDLL6099 LL-34 150 1.0 125 1.0 200 8.0 D2




National

L9

Semiconductor Surface Mount Diodes
High Voltage Diodes
LEADLESS GLASS PACKAGE
Device Package (Bv‘; (:;) @ Vg (‘:IF) @ Ig :F :"; Test Proc.
No. No. Min Max v Max mA Max Max Cond. Family
FDLL 400 LL-34 200 100 150 1.0 200 2.0 50 (Note 1) D1
FDLL 626 LL-34 50 1000 35 1.5 4 1000 (Note 2) D1
FDLL 627 LL-34 100 1000 75 15 4 1000 (Note 2) D1
FDLL 628 LL-34 150 1000 125 15 4 1000 (Note 2) D1
FDLL 629 LL-34 200 1000 175 15 4 1000 (Note 2) D1
FDLL 658 LL-34 120 50 50 1.0 100 300 (Note 3) D1
FDLL 660 LL-34 120 5000 100 1.0 6 300 (Note 4) D1
FDLL 3070 LL-34 200 100 175 1.0 100 5.0 50 (Note 5) D1
TEST CONDITIONS:

Note 1: Iz = 30 mA, Iy = 30 mA, R_ = 1002
Note 2: Iz = 30 mA, Vp = 35V, Recovery to 400 k2

Note 3: Vg = 40V, Ig = 50 mA, Ry = 2.0 k2, C_ = 10 pF, Recovery to 80 k2
Note 4: Vg = 35V, Iz = 30 mA, R = 2.0 kQ2, C_ = 10 pF, Recovery to 400 kQ
Note 5: I = Iy = 30 mA, R = 1000

$901A9( JUNOR 82BHNS




Surface Mount Devices

National

Semiconductor Surface Mount Diodes

Surface Mount Monolithic Diode Arrays

[45°]

PLASTIC PACKAGES
By VE AVE ter
dmee | comg | TS R
- - Min Max Max Max ) Y
FAS02501 M16 14-S0IC 60 1.1 200 15 10 (Note 1) D15
1.2 300
15 500
FASO2503 2M8 14-S0IC 60 1.0 100 15 10 (Note 1) D15
1.1 200
15 500
FAS02509 2M8 14-S0IC 60 1.0 100 15 10 (Note 1) D15
FASO2510 M16 14-S0IC 60 11 200 15 10 (Note 1) D15
1.3 500
FASO2563 cc8 14-SOIC 60 1.0 100 15 10 (Note 1) D15
FASO2564 CA8 14-S0IC 60 }; ggg 15 10 (Note 1) D15
FASO2565 cC13 16-S0IC 60 See FASO2563/64 15 - 10 (Note 1) D15 -
FASO2566 CA13 16-SOIC 60 See FAS02563/64 15 10 (Note 1) D15
FASO2619 S8 16-SOIC 100 1.0 10 15 5.0 (Note 2) D15
FAS02620 s7 14-SOIC 100 1.0 10 15 5.0 (Note 2) D15
FASO2719 S8 16-SOIC 75 1.0 10 15 6.0 (Note 2) D15
FAS02720 s7 14-S0IC 75 1.0 10 15 6.0 (Note 2) D15
TEST CONDITIONS:
Note 1: Ir = Iz = 10 mA to 200 mA, R = 1009, Igg = 0.1 I Note 3: Ir = 200 mA, Iz = 200 mA, R = 1009, Igg = 20 mA

Note 2: I = Iz = 10 mA, Igg = 1.0 mA Note 4: Ir = Iz = 10 mA, Igg = 1.0 mA, R, = 1000




National ]
Semiconductor Surface Mount Transistors

Saturated Switches—NPN

€19

Vces* Ices” lc
Type Case | Vceo Vceo | Veso Iceo - VcB hrfe @ Ic & Vg Veesa)  VBE(SAT) (mA) Cob fr Ic Yot Test Process
No. stye | v | 1 V1 @a)®w) |Min Max may | V V) e | PR (MHz) @ iyl 9) ) o onditions | No.
Min | Min Max  Min Max (lg=77) | Max | Min Max Max
Min Max 10
MMBT 706 | TO-236| 25 15 5 | 500 15| 20 10 1 0.6 0.7 09 10 6 | 200 10 | 75 | (Note2) 21
(49)
MMBT 706A | TO-236| 25 15 5 | 500 15|20 60 10 1 0.6 07 09 10 6 | 200 10 | 75 | (Note2) 21
49)
MMBT 2369 | TO-236| 40 15 | 45 |400* 20 | 20 100 2 025 07 085 10 4 | 500 10 | 18 | (Note1) 21
(49) 40 120 10 1
MMBT 2369A | TO-236 | 40 15 | 45 | 400* 20 | 40 120 100 0.35| 0.2 07 085 10 4 | 500 10 | 18 | (Note1) 21
(49) 30 30 04| 025 30
20 100 1 0.5 100
MMBT 4274 | TO-236 | 30* 12 | 45 | 500 20 | 18 100 1 0.2 07 085 10 4 | 400 10 | 12 | (Note 12) 21
(49) 30 30 04| 025 115 30
3 120 10 1 0.5 16 100
MMBT 4275 | TO-236 | 40* 15 | 45 [ 500 20 | 18 100 1 02 072 085 10 4 | 400 10 | 12 | (Note12) 21
(49) 30 30 04| 025 115 30
35 120 10 1 0.5 1.6 100
MMBT 5134 | TO-236| 20* 10 | 35 | 100 15 | 15 30 04| 025 07 09 10 4 | 250 10 | 18 | (Note 12) 21
(49) 20 150 -10 1
MMBT 5224 | TO-236 | 25 12 5 500 15 (40 400 10 1 0.35 0.9 10 4 | 250 10 | 60 | (Note11) 21
: (49) 15 100 1
MMBT 5769 | TO-236 | 40 15 | 45 | 400 20 | 20 100 1 0.2 07 085 10 4 | 500 10 | 18 | (Note1) 21
(49) 30 30 04| 025 1.5 30
' 40 120 10 0.35 0.5 1.6 100
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Surface Mount Devices

Surface Mount Transistors
Saturated Switches—NPN (Continued)

V19

Vces® Ices® lc
Type Case | Vco vgff V(E‘;’)° lceogVcs| hre @ Ic & Vee Vc:(s‘(,.e;m Vaf‘(,s;m @ MA) :;l’:‘; (MfI:z) o t((::)) Test | Process
No. Style ) Min | Min (nA) (V) | Min Max (mA) (V) Max Min Max (Ig= 12) Max | Min Max (mA) Max Conditions No.
Min Max 10
MMBT 2710 | TO-236 [ 40 | 20 5 30 20 | 40 10 1 0.25 0.9 10 4 | 500 10 | 35 | (Note2) 22
(49) 40 50 1 0.4 13 50
MMBT 3013 | TO-236 | 40 | 40 5 | 30 203 120 30 04| 048 075 095 30 5 | 350 30 | 25 | (Note3) 22
(49) 25 100 05| 028 1.2 100
15 300 1 0.5 17 300
MMBT 3014 | TO-236 | 40 | 40 5 | 30 20|30 120 30 04| 018 07 08 10 5 | 350 30 | 25 | (Note3) 22
(49) 25 10 04| 018 075 096 30
25 100 1 0.35 1.2 100
MMBT 3646 | TO-236 | 40 15 5 |500* 20|30 120 30 04| 02 075 095 30 5 | 350 30 | 28 | (Note3) 22
(49) 20 100 05| 028 1.2 100
15 300 1 05 1.7 300
MMBT 5772 | TO-236 | 40 15 5 |500* 20|30 120 30 04 02 075 095 30 5 | 350 30 | 28 | (Note3) 22
(49) 25 100 05| 028 100
15 300 1 0.5 300
TEST CONDITIONS:
Note 1: Vog = 3V, Ic = 10 mA, Ig! = 3mA, Ig2 = 1.5 mA Note 5: Voo = 25V, I = 300 mA, Ig! = Ig2 = 30 mA Note 9: Vo = 3V, Ig = 10 mA, Ig! = Ig2 = 1 mA
Note 2: Vog = 3V, Ic = 10 mA, Ig! = 3mA, Ig2 = 1 mA Note 6: Voo = 25V, I = 500 mA, Ig! = Ig2 = 50 mA Note 10: Vo = 10V, Ig = 1A, Ig! = Ig2 = 100 mA
Note 3: Ve = 10V, Ic = 300 mA, Ig! = 1g2 = 30 mA Note 7: Voo = 30V, I = 500 mA, Ig! = 1g2 = 50 mA Note 11: Voo = 3V, Ic = 10 mA, Ig! = 132 = 3 mA

Note 4: Vcc = 2V, Ic = 30 mA, Ig! = Ig2 = 3 mA Note 8: Vcc = 30V, Ic = 1 mA, Ig! = Ig2 = 100 mA Note 12: Vcc = 3V, Ic = 10 mA, Ig! = Ig2 = 3.3 mA




National _
Semiconductor Surface Mount Transistors

RF Amplifiers and Oscillators—NPN

Sk9

Vces®
Type Case | Vceo Veeo | Veso | Icso Vcs heg @ Ig & Ve VcE(saT)  VBE(sAT) Ic Cob fr Ic Yotn) Test Process
No. syle | v | [ W [0OAC O win Max ma) v | V@ nay| PP MHz) @ )| (™) conditions | No.
Min Min | Min | Max Max Min Max Min Max | Min Max Max
MMBT5179 [TO236| 20 | 12 [ 25 [ 20 15|25 250 3 1 0.4 10 10 | 1 650 1700 2 40
(49)
MMBTH10 [TO236| 30 | 25 | 3 |100 25 | 60 4 10| 05 095 4 |035 065|650 4 42
(49)
MMBT918 [TO-236| 30 | 15 | 3 | 10 15| 20 3 1 0.4 10 10 1.7 |600 1500 4 | 6 60 43
(49)
MMBT3563 [TO236| 30 | 15 | 2 | 50 15|20 200 8 10 1.7 | 600 1500 4 43
(49)
MMBT5130 [TO-236| 30 | 12 | 1 | 50 10|15 250 8 10| 06 10 10 1.7 | 450 8 43
(49)
MMBTH30 |TO236| 20 | 20 | 3 | 50 10|20 200 4 5 0.3 096 10 05300 800 4 | 6 45 44
(49)
MMBT 6543 | TO236| 35 | 20 | 3 | 100 25 | 20 2 10| o035 10 750 4 47
(49) '
MMBTH11 |TO-236| 30 | 25 | 3 | 100 25 | 60 4 10| 05 4 |06 09 |650 4 47
(49)
MMBTH24 |TO-236| 40 | 30 | 4 | 50 15 | 30 8 10 0.36 | 400 8 47
(49)
MMBTH34 |TO236| 45 | 45 | 4 | 50 30| 15 20 2 05 20 0.32 | 500 15 47
(49) 40 7 15
MMBTH20 |TO-236| 40 | 30 | 4 | 50 15| 25 4 10 . 0.65 | 400 4 49
(49)
MMBT He1 | TO-236
(49)
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Surface Mount Devices

National
Semiconductor

Surface Mount Transistors

Low Level Amplifiers—NPN

9t-9

Type case | VCBO | VcEO | VEBO | Ices VcB hfg @ Ic & Vg Veesan)  VBE(SAT) Ic Cob fr Ic NF Test Process
No. sye | V| M| M @AE W TMax may v | W M € oa| PP (MH2) @ o1 @B) ) o onditions | No.
Min Min Min | Max Max Min Max Max | Min Max Max
MMBT930 |TO-236| 45 | 45 | 5 | 10 45 600 10 5 10 06 10 10| 8 |30 05| 3 | (Note1) 1
(49) 150 05 5
100 300 001 5
MMBT930A | TO-236| 60 | 45 | 6 | 2 45 | 150 05 5| 05 07 09 10| 6 |45 005| 3 | (Note5) 1
(49) 100 300 001 5
60 0001 5
600 10 &
MMBT 2484 | TO-236| 60 | 60 | 6 | 10 45 | 250 1 5| o035 1 | 10| 15 005| 3 | (Note1) 1
49) 200 05 5
175 01 5
100 500 001 5
30 0001 5
MMBT 3117 | TO-236| 60 | 60 | 6 | 10 45 | 400 1 5| o035 1 | 45| 60 05| 1 | (Note2) 11
49) 200 05 5
175 01 5
100 500 001 5
30 0001 5
MMBT 3565 | TO-236| 30 | 25 | 6 | 50 25 |150 600 1 10 | 0.5 1 | 4 |40 200 1 1
(49)
MMBT 4409 | TO-236| 80 | 50 | 5 | 10 60 | 60 400 10 1 0.2 08 1 | 12|60 300 10 1
(49)
MMBT 4410 | TO-236 | 120 | 80 | 5 | 10 100 | 60 400 10 1 0.2 08 1 | 12|60 300 10 1
49) 60 11
MMBT 5088 | T0-236 | 35 | 30 50 20 | 300 10 5| o5 10| 4 3 | (Note3) 1
(49) 350 1 5
30 90 01 5
MMBT 5089 | T0-236 | 30 | 25 50 15 | 400 10 5| o5 10 | 4 2 | (Note3) 1
* (49) 450 15
400 1200 01 5




Surface Mount Transistors
Low Level Amplifiers—NPN (continued)

L9

Vv Vv v,
Type case | VcBo | Vceo | Veso | IcBo Ves hee @ lc & Vee VcesAT)  VBE(SAT) I Cob fr c NF Test Process
No. syie | V| M| M p@Ae o TMax may v | Y V) @ nay| PR (MH2) @ )1 @B) ] 6o nditions | No.
Min Min Min | Max Max Min Max Max | Min Max Max
MMBT 5133 | TO-236 | 20 18 3 50 15 | 60 1000 1 5 0.4 1 5 1
(49)
MMBT 5209 | TO-236 | 50 50 50 35 | 150 10 5 0.7 10 | 4 | 30 05 | 4 (Note 5) 11
(49) 150 1 5
100 300 01 5
MMBT 5210 | TO-236 | 50 50 50 35 250 10 5 0.7 10 [ 4 | 30 05 | 3 (Note 4) 1
(49) 250 1 5
200 600 04 5
MMBT 5961 | TO-236 | 60 60 8 2 45 | 100 001 5 0.2 10 | 6 |100 10 | 6 | (Notes7,11) 11
(49) 120 01 5 3 (Note 10)
135 1 5 3 (Note 1)
150 700 10 5
MMBT 5962 | TO-236 | 45 45 8 2 30 | 450 001 5 0.2 10 | 6 [100 10 | 6 | (Notes7,11) 1
(49) 500 01 5 4 (Note 8)
550 1 5 8 (Note 9)
600 1400 10 5 3 (Note 10)
3 (Note 1)
TEST CONDITIONS:
Note 1: Ic = 10 pA, Vgg = 8V, f = 10 Hz —16.7 kHz Note 5: Ic = 10 pA, Vg = 5V, f = 10 kHz Note 9: Ic = 100 pA, Vg = 5V, f = 1 kHz, Rg = 100 k@
Note 2: Ic = 10 pA, Vog = 5V, f = 1 kHz Note 6: Ic = 100 pA, Vg = 6V, f = 5 kHz Note 10: Ic = 10 pA, Vgg = 5V, f = 1 kHz, Rg = 10 k@
Note 3: Ic = 5 A, Vog = 5V, f = 1 kHz Note 7: Ig = 100 pA, Vog = 5V, f = 1 kHz, Rg = 1 kQ Note 11: Ig/lg = 20
Note 4: Ic = 100 pA, Vgg = 5V, f = 10 Hz — 15.7 kHz Note 8: Ic = 100 pA, Vog = 5V, f = 1kHz, Rg = 10 kQ
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Surface Mount Devices

National _
Semiconductor Surface Mount Transistors

General Purpose Amplifiers and Switches—NPN

819

Type case |VcBo|VcEo |VeBo|lcBo y o\ o @ i¢ & vge | VBESAD VBESAD . | Cob fr Ig | lort | NF Test | Process
No. stye | V| M| M 1 OAC G i max may | P W @y |PR] (MH2) @ L1 (nS) | (AB) | ¢ ditions | No.
Min Min Min | Max Max Min Max Max | Min Max Max | Max
MMBT 100 | TO-236| 75 45 6 50 60 | 80 01 1 0.2 085 10 | 45 | 250 20 4 (Note 1) 10
(49) 100 450 10 1
100 100 1
] 100 350 150 1 0.4 1.0 200
MMBT 100A | TO-236 | 75 45 6 50 60 |[300 600 10 1 0.2 085 10 | 45 | 250 20 4 (Note 1) 10
(49) 100 100 1
220 01 5 0.4 1.0 200
MMBT 101 TO-236 | 75 45 6 50 60 | 60 01 1 0.2 085 10 | 45 |250 20 4 (Note 1) 10
(49) 75 375 10 1
50 100 1
MMBT 2218 | TO-236 | 60 30 6 10 50 | 20 500 10 0.4 13 150 | 8 |250 20 : 10
(49) 20 150 1
40 120 150 10
35 10 10
25 1 10
20 01 10 1.6 26 500
MMBT 2218A | TO-236 | 75 40 6 10 60 | 25 500 10 03 06 12 150 | 8 |250 20 | 285 (Note 7) 10
(49) 20 150 1
: 40 120 150 10
35 10 10
25 1 10
20 01 10
MMBT 2219 | TO-236 | 60 30 5 10 50 | 30 500 10 0.4 13 150 | 8 |300 20 10
(49) 50 150 1
100 300 150 10
75 10 10
50 1 10
35 0.1 10 1.0 26 500




Surface Mount Transistors
General Purpose Amplifiers and Switches—NPN (continued)

619

Type Case Veeo | Veeo | Veso | Icso Ves hee @ Ic & Ve Vee(saT)  VBE(sAT) Ic Cob fr Ic tor | NF Test Process
No. stye | V[ W | oA G Trax ma) v | W V) @ ay| PP (MH2) @ o)1 () )\ (dB) | oo itions | No.
Min | Min | Min | Max Max Min Max Max | Min Max Max | Max
MMBT 2219A | TO-236 | 75 40 6 10 60 | 40 500 10 06 12 150 8 | 300 20 | 285 (Note 2) 10
(49) 50 150 1
100 300 150 10
75 10 10
50 1 10
35 0.1 10 2.0 500
MMBT 2221 TO-236 | 60 30 5 10 50 | 20 500 10 0.4 1.3 150 8 | 250 20 10
(49) 20 150 1
40 120 150 10
35 10 10
25 1 10
20 0.1 10 1.6 26 500
MMBT 2221A | TO-236| 75 40 6 10 60 | 25 500 10 0.3 06 1.2 150 8 | 300 20 | 285 (Note 2) 10
(49) 40 120 150 10
35 10 10
25 1 10
20 0.1 10 1.0 2.0 500
MMBT 2222 | TO-236 60 30 5 10 50 | 35 0.1 10 0.4 06 1.2 150 8 | 250 20 10
(49) 50 1 10
75 10 10
100 300 150 10
30 500 10
50 150 1 1.6 2.6 500
MMBT 2222A | TO-236 | 75 40 6 10 60 | 35 0.1 10 0.3 06 12 150 8 | 300 20 4 (Note 3) 10
(49) 50 110
75 10 10
100 300 150 10
40 500 10
50 150 1 1.0 2.0 500
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Surface Mount Devices

Surface Mount Transistors
General Purpose Amplifiers and Switches—NPN (continued)

Ices®
v, v,
Type Case cso | Veeo | Veso IcBo . VcB hefg @ Ic & Vce VeEsaT)  VBE(SAT) Ic Cob fr Ic torf | NF Test Process
No. stye | V| W1 M 0@ w) [Min Max ma) vy | V) @ nay| PP (MH2) @ o)) (S) ((dB) ] o itions | No.
Min Min | Min Max Max Min Max Max | Min Max Max | Max

MMBT 2484 | TO-236 | 60 | 60 5 10 45 | 250 1 5 0.35 1 6 3 | (Note13) 10
(49) 800 10 5

MMBT 2924 | TO-236 | 25 | 25 5 | 100 25 |150 300 2 10 10 10
(49) (1 kHz)

MMBT 3392 | TO-236 | 25 | 25 5 | 100 18 |[150 300 2 45 10 10
(49) )

MMBT 3393 | TO-226 | 25 | 25 5 [ 100 18 |9 180 2 45 10 10
(49)

MMBT 3414 | TO-226 | 25 | 25 5 | 100 25|75 225 2 45 03 06 13 50 10
(49)

MMBT 3415 | TO-226 | 25 | 25 5 | 100 25 |180 540 2 45 0.3 06 13 50 10
(49)

MMBT 3416 | TO-226 | 50 | 50 5 | 100 25|75 2205 2 45 03 06 13 50 10
(49)

MMBT 3417 | TO-226 | 50 | 50 5 | 100 25 [180 540 2 45 0.3 06 13 50 10
(49)

MMBT 3566 | TO-226 | 40 | 30 5 50 20 [150 600 10 10 1.0 100 | 25 | 40 30 10
(49) 80 2 10

MMBT 3641 | TO-226 | 60 | 30 5 | 50* 50 | 15 500 10 | o0.22 150 | 8 |250 50 10
(49) 40 120 150 10

MMBT 3642 | TO-226 | 60 | 45 5 | 50* 50| 15 500 10 | 0.22 150 | 8 |250 50 10
(49) 40 120 150 10

MMBT 3643 | TO-226 | 60 | 30 5 | 50+ 50 | 20 500 10 | 0.22 150 | 8 | 250 50 10
(49) 100 300 150 10




Surface Mount Transistors
General Purpose Amplifiers and Switches—NPN (continued)

le-9

Type case | VcBO | Vceo | Veso | lcso Ves hee @ Ic & Vee Vee(saT)  VBE(SAT) I Cob fr Ic torf | NF Test Process
No. stye | V| | M poAe o e Trax may v | Y V) @y | PP MH2) @ o (0s) | (@B) ] oo ditions | No.
Min Min Min | Max Max Min Max Max | Min Max Max | Max
MMBTS5128 [TO236| 15 | 12 | 3 | 50 10 {35 35 5 10| 025 11 150 | 10 | 150 800 50 10
(49) 20 10 10
MMBT5135 [TO236| 30 | 25 | 4 |30 15 |5 600 10 10| 10 10 150 | 35 | 40 300 50 10
(49) 15 2 10
MMBT5136 | TO-236] 30 | 20 | 3 | 100 20 | 20 400 150 1 0.25 10 150 | 35 | 40 400 50 10
(49) 20 30 1
MMBT5137 [TO236| 30 | 20 | 3 | 100 20 [ 20 400 150 1 0.25 11 150 | 35 | 40 400 50 10
(49) 20 30 1
MMBT5172 | TO236| 25 | 25 | 5 | 100 25 [100 500 10 10 | 0.25 10 | 10 10
(49)
MMBT5223 [TO-236| 25 | 20 | 3 | 100 10|50 80 2 10| o7 12 10 | 4 |150 10 10
(49)
MMBT 6515 | TO-236 | 40 | 25 | 4 | 50 30 {250 500 2 10| 05 50 | 35 10
(49) 150 100 10
MMBT6520 [TO236| 40 | 25 | 4 | 50 30 [200 400 2 10| 05 50 | 35 3 | (Note10) 10
(49) 100 01 10
MMBT 6521 | TO-236 | 40 | 25 | 4 | 50 30 |300 600 2 10| 05 35 3 | (Note10) 10
(49) 150 01 10
MMBT A20 | TO-236 40 | 4 [100 30|40 400 5 10| o025 10 | 4 |125 5 10
(49)
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Surface Mount Devices

Surface Mount Transistors
General Purpose Amplifiers and Switches—NPN (continued)

229

v v Vv 1 '/
Type case | VcBo | Vceo | Veso |lcBo , hre @ I & Vg | CE(GAT VBE(SAT) I Cob fr I tort | NF Test Process
No. syie | V[ W1 M poAe o TMax ma) v | VM @ ay| PR (MH2) @ ) (18) ) (dB) ) o ditions | No
Min | Min | Min | Max Max Min Max Max | Min Max Max | Max )
MMBT 4400 | TO-236 | 60 40 6 20 1 1 04 075 095 150 | 6.5 13
(49) 40 10 1 0.75 1.2 500
MMBT 4401 | TO-236 | 60 40 6 20 01 1 04 075 095 150 | 6.5 | 250 20 13
(49) 40 1 1
80 10 1
100 300 150 1
40 500 2 0.75 1.2 500
MMBTLO1 | TO-236 | 140 | 120 5 [100 75 |5 300 10 5 0.2 1.2 10 | 8 | 60 10 16
(49) 0.3 14 50
MMBT 5551 | TO-236 | 180 | 160 6 50 12080 250 10 5 0.15 10 | 6 |100 300 10 16
(49) 30 50 5 0.20 1.0 50
MMBT 5830 | TO-236 | 120 | 100 5 50 100 | 60 1 5 0.15 08 1 4 |100 500 10 16
(49) 80 500 10 5 0.2 1.0 10 :
80 50 5 0.25 1.0 50
MMBT 5831 | TO-236 | 160 | 140 5 50 100 | 60 1 5 0.15 08 1 4 |100 500 10 16
(49) 80 250 10 5 0.2 1.0 10
80 50 5 0.25 1.0 50
MMBT 5833 | TO-236 | 200 180 6 10 160 | 50 1 5 0.15 0.8 1 4 1100 500 10 16
(49) 50 250 10 5 0.2 10 10
50 50 5 0.25 1.0 50
MMBT 5965 | TO-236 | 200 | 180 5 50 160 | 50 1 5 0.15 08 1 4 100 500 10 16
(49) 50 250 10 5 0.2 1.0 10
' 50 50 5 0.25 1.0 50




Surface Mount Transistors
General Purpose Amplifiers and Switches—NPN (continued)

€29

Type case |VcBO|Vceo | Veso|lcBo | p @ g &veg | VCESAD VBESA) . | Cob fr Io | lott | NF Test | Process
No. Style V) (‘.’) (Y) (hA)e Min Max (mA) (V) V) (mA) (pF) (MHz) @ (mA) (ns) | (dB) Conditions No.
Min Min Min | Max Max Min Max Max | Min Max Max | Max
MMBT 3693 | TO-236 | 45 45 4 50 30 | 40 160 10 10 6 | 200 500 10 23
(49)
MMBT 3694 | TO-236 | 45 45 4 50 30 {100 400 10 10 6 | 200 500. 10 23
(49)
MMBT 3903 | TO-236 | 60 40 6 20 0.1 1 0.2 065 085 10 4 | 250 10 6 (Note 8) 23
(49) 35 1 1
50 150 10 1
30 50 1
15 100 1 0.3 095 50
MMBT 3904 | TO-236 | 60 40 6 40 0.1 1 0.2 065 085 10 4 | 300 10 5 (Note 8) 23
(49) 70 1 1
100 300 10 1
60 50 1
30 100 1 0.3 095 50
MMBT 3946 | TO-236 | 60 40 6 20 50 1 0.2 0.65 0.9 10 4 | 250 10 | 375 5 (Notes 6, 7) 23
(49) 50 150 10 1
45 1 1
30 0.1 1 0.3 1.0 50
MMBT 4123 | TO-236 | 40 30 5 50 20 | 25 50 1 0.3 095 50 4 | 250 10 6 (Note 7) 23
(49) 50 150 2 1
MMBT 4124 | TO-236 | 30 25 5 50 20 | 60 50 1 0.3 095 50 4 | 300 10 5 (Note 7) 23
(49) 120 360 2 1
MMBT 6514 | TO-236 | 40 25 4 50 30 | 90 100 10 0.5 50 3.5 23
(49) 150 300 2 10
TEST CONDITIONS:
Note 1: I = 300 mA, Vg = 10V, Ig! = Ig2 = 30 mA Note 9: Ic = 250 pA, Vog = 5V, f = 1 kHz Note 17: Ic/lg = 40
Note 2: Ic = 150 mA, Vge = 6V, Ig! = Ig2 = 15 mA Note 10: Ic = 10 pA, Vgg = 5V, f = 1 kHz Note 18: Ic/lg = 20
Note 3: Ic = 300 mA, Vg = 15V, Ig! = 1g2 = 30 mA Note 11: Ic = 50 mA, Vo = 30V, Ig! = Ig2 = 5mA Note 19: Ic = 250 pA, Vg = 5V, f = 10 Hz — 10 kHz
Note 4: Ic = 300 mA, Vg = 30V, Ig! = Ig2 = 30 mA Note 12: I = 150 mA, Vg = 30V, Ig! = Ig2 = 15mA Note 20: Ic = 250 pA, Vg = 5V, f = 100 Hz
Note 5: Ic = 10 mA, Vg = 3V, Ig! = 1g2 = 1 mA Note 13: Ic = 50 mA, Vgg = 10V, Ig! = Ig2 = 5 mA Note 21: Ic = 30 pA, Vog = 5V, f = 1 kHz
Note 6: Ic = 100 pA, Vgg = 5V, f = 100 Hz Note 14: Ic = 500 mA, Vg = 30V, Ig'-Ig2 = 50 mA Note 22: Ic = 250 pA, Vog = 5V, f = 10 kHz
Note 7: Ic = 30 pA, Vog = 5V, f = 1 kHz Note 15: Ic = 100 pA, Vgg = 10V, f = 1 kHz Note 23: Ic = 1 mA, Vg = 10V, f = 1 MHz
Note 8: Ic = 100 pA, Vgg = 5V, f = 1 kHz Note 16: Ic = 200 pA, Vog = 5V, f = 1kHz
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Surface Mount Devices

29

Semiconductor Surface Mount Transistors
Medium Power—NPN
Vcer® Ices™ fr
Type | Case Vg?)° Vego V(EVB)° lceog VeB| hre @ lc & Vee ch‘(f)‘m V"f(sm 0 lc (‘;‘;") MHz) @ Ic (‘:;f) (::) Test | Process
No. Style Min l(‘\::. Min SI‘:)Z (V) | Min Max (mA) (V) Max Min Max (mA) Max Min Max (mA) Max | Max- Conditions No.
MMBT 3568 | TO-236 | 80 60 5 | 50 40 | 40 30 1 0.25 150 | 20 | 60 600 50 12
(49) 40 120 150 1
MMBT 3700 | TO-236 | 140 | 80 7 10 90 | 50 110 0.2 11 150 | 12 |100 200 5 12
(49) 90 10 10
100 300 150 10
50 500 10 0.5 500
MMBT AO5 | TO-236| 60 60 4 | 100 60 | 50 100 1 0.25 100 50 100 12
(49) 50 10 1
MMBT A06 | TO-236| 80 80 4 | 100 80 | 50 100 1 0.25 100 50 100 12
(49) 50 10 1
MMBT 3567 | TO-236 | 80 40 5 50 40 | 40 120 30 1 0.25 150 | 20 | 60 600 50 13
(49) 40 150 1
MMBT 3569 | TO-236 | 80 40 5 50 40 |100 300 30 1 0.25 150 | 20 | 60 600 50 13
(49) 100 150 1
MMBT 6560 | TO-236 | 25 25 5 [ 100 20| 35 10 1 05 12 500 | 30 | 60 10 38
(49) 50 100 1
60 200 500 1
MMBT 6561 | TO-236 | 20 20 5 | 100 20| 35 10 1 05 1.2 350 | 30 | 60 10 38
(49) 50 100 1
50 200 500 1
MMBT A42 | TO-236| 300 | 300 8 | 100 200| 25 1 10 0.5 09 20 50 10 48
(49) 40 10 10
40 30 10
MMBT A43 | TO-236 | 200 | 200 6 | 100 160]| 25 110 0.4 09 20 50 10 48
(49) 40 10 10
50 200 30 10




gc-9

National

Semiconductor Surface Mount Transistors
Darlington Transistors—NPN
Ices™ fr
Type Case V;’VB)° v(“’f)° V(EVB)° Iceo ,, Ves hee @ Ic & Ve VC'(E‘(;";““ VBE(SAT) e lc g)‘;'; (MHz) @ Ic | Process
No. Style Min Min Min (’::: ) Min Max (mA) (V) Max Min  Max (mA) Max Min Max (mA) No.
MMBT 6426 | TO-236 | 40 40 12 | 005 30 | 20,000 200,000 10 5 1.2 50 7 | 150 10 05
(49) 30,000 300,000 100 5
20,000 300,000 500 5 15 2 500
MMBTA12 | TO-236 | 20 10 01 15 | 20,000 10 5 1.0 10 05
(49)
MMBTA13 | TO-236 | 30 10 01 30 | 5000 10 5 15 100 125 10 05
(49) 10,000 10 5
MMBTA14 | TO-236 | 30 10 01 30 | 10,000 10 5 15 100 125 10 05
(49) 20,000 100 5
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Surface Mount Devices

National

92-9

Semiconductor Surface Mount Transistors
Saturated Switches—PNP
. Vces® Ices* Ic fr
Type Case | Veso V(“’,E)° vg?f leso. Vos| hee @ lc & Ve vc‘(i“,s)m VB'(E‘VS)‘“’ o MA) ::;;:") MHz) @ I¢ (':;f) Test | Process
No. Style (\() Min | Min (nA) (V) | Min Max (mA) (V) Max Min Max (g = Iﬁ) Max Min Max (mA) Max Conditions No.
Min Max 10
MMBT 3639 |TO-236| 6 6 4 |50+ 3 |3 120 10 03| 0.6 10 55 | 300 10 | 60 | (Note7) 65
(49) 20 50 1 0.5 50
MMBT 3640 |TO-236| 12 | 12 4 |50 6 |20 50 1 0.2 10 5.5 | 300 10 | 75 | (Note?7) 65
(49) 30 120 10 03| 06 50
MMBT 4258 [TO-236| 12 | 12 | 45 [ 100 6 |30 120 10 3 015 075 095 10 3 | 500 10 | 20 | (Notes) 65
(49) 15 1 05
, 30 50 1 05 15 50
MMBT 5228 |TO-236| 5 5 3 |100* 4 |30 10 3 04 065 125 10 5 | 300 10 65
(49)
MMBT5771 [TO-236| 15 15 | 45 | 10 8 [5 120 10 03| 0.15 0.8 1 3 | 700 10 | 20 | (Note#6) 65
(49) , 40 50 1 018 08 095 10
. 35 1 03| o6 15 50
MMBT5771-1 | TO-236| 15 | 15 | 45 | 10 8 [ 30 150 10 03| 0.15 0.8 1 3 | 700 10 | 30 | (Note6) 65
(49) 20 50 1 018 08 095 10
30 1 05| o6 15 50
MMBT 55712 [TO-236| 15 | 15 | 45 | 10 8 [40 150 10 03| 0.15 0.8 1 3 [700 10 | 30 | (Note#) 65
(49) 30 50 1 018 08 095 10
‘ 35 1 05| o06 15 50 ;
MMBT 5910 [TO-236| 20 | 20 | 45 [ 10+ 10 | 30 50 1 015 075 095 10 3 | 700 10 | 20 | (Note®) 65
(49) 30 120 10 03 :
- 15 1 05| o05 15 50
TEST CONDITIONS:
Note 1: Vo = 3V, Ic = 10 mA, Ig! = 3mA, Ig2 = 1.5mA Note &: Vg = 25V, Ic = 300 mA, ig! = Ig2 = 30 mA Note 9: Voc = 3V, Ic = 10mA, Ig! = g2 = 1 mA
Note 2: Vo = 3V, Ic = 10 mA, Ig! = 3mA, Ig2 = 1 mA Note 6: Vg = 25V, Ig = 600 mA, Ig! = Ig2 = 50 mA Note 10: Voc = 10.7V, Ic = 1A, Ig! = Ig2 = 100 mA
Note 3: Voc = 10V, Ic = 300 mA, Ig! = I32'= 30 mA Note 7: Voo = 30V, I = 500 mA, Igi-ig2 = 50 mA Note 11: Voc = 3V, Ic = 10 mA, Ig! = 1g2 = 3mA

Note 4: Vo = 2V, Ic = 30 mA, Ig! = Ig2 = 3mA Note 8: Vcc = 30V, ic = 1A, Ig! = Ig2 = 100 mA Note 12: Ve = 3V, Ic = 10 mA, Ig! = Ig2 = 3.3 mA




National _
Semiconductor Surface Mount Transistors

Low Level Amplifiers—PNP

29

Type Case Vggo V(ch)o V(EVB)O l(%BAC)’@ Ve hgg @ I Vce VC?‘(’S)AT) VBE(SAT) Ic (%l,% (M’I"li-z) @ Ic (:;) Test Process
No. Style Min | Min Min | Max (V) | Min Max (mA) (V) Max Min Max (mA) Max | Min Max (mA) Max Conditions No.
MMBT 4248 TO-236 40 40 5 10 40 50 0.1 5 0.25 0.9 10 6 40 0.5 69
(49) 50 1 5
50 10 5
MMBT 4249 | TO-236 | 60 60 5 10 40 (100 300 O.1 5 0.25 09 10 6 | 40 0.5 3 (Note 7) 69
(49) 100 1 5 3 (Note 8)
100 10 5 3 (Note 9)
MMBT 4250 | TO-236 | 40 40 5 10 40 | 250 700 0.1 5 0.25 0.9 10 6 50 0.5 2 (Note 7) 69
(49) 250 1.0 5 2 (Note 8)
250 10 5 2 (Note 9)
MMBT 4250A | TO-236 | 60 60 5 10 50 | 250 700 0.1 5 0.25 09 10 6 50 0.5 2 (Note 7) 69
(49) 250 1 5 2 (Note 8)
250 10 5 2 |. (Note9)
MMBT 5086 | TO-236 [ 50 50 5 10 10 [ 150 500 0.1 5 0.3 10 4 40 0.5 3 (Note 4) 69
(49) 150 1 5
150 10 5 (Note 3)
MMBT 5087 | TO-236 | 50 50 3 10 10 | 250 800 0.1 5 0.3 10 4 | 40 0.5 2 (Note 4) 69
(49) 250 1 5
250 10 5 2 (Note 3)
MMBT 5227 | TO-236 | 30 30 3 100 10 | 30 0.1 10 0.4 1.0 10 5 | 100 10 69
49) 50 700 2 10
MMBT A70 TO-236 | 40 40 4 100 30 | 40 400 5 10 0.25 50 4 69
49)
TEST CONDITIONS:
Note 1: I = 10 pA, Vg = 5V, f = 10 Hz-15.7 kHz Note 4: I = 20 pA, Vgg = 5V, f = 10 Hz-15.7 kHz Note 7: Ic = 20 pA, Vgg = 5V, f = 10 Hz-10 kHz
Note 2: Ic = 10 pA, Vgg = 5V, f = 10 kHz Note 5: Ic/lg = 20 Note 8: Ic = 20 pA, Vog = 5V, f = 1 kHz
Note 3: Ic = 100 pA, Vge = 5V, f = 10 Hz-15.7 kHz Note 6: I = 200 pA, Vog = 5V, f = 1 kHz Note 9: Ic = 250 pA, Vog = 5V, f = 1 kHz
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Surface Mount Devices

National _
Semiconductor Surface Mount Transistors

General Purpose Amplifiers and Switches—PNP

82-9

. Ices™ fr ’
Type Case v‘(z\B,;" v(ch)o V(EVB)O IcBo g VcB hpfg @ I & Vgg Vc%‘(,s)AT) VBE(SAT) Ic (%;:'; (MHz) @ I¢ (t:;') (:;) Test Process
No. Style Min Min | Min gln\:z (V) | Min Max (mA) (V) Max Min Max (mA) Max Min Max (mA) Max | Max Conditions No.
MMBT 2904 | TO-236 60 40 5 20 50 | 30 500 10 0.4 13 150 8 | 200 50 63
(49) 100 300 150 10
75 10 10
50 1 10
35 0.1 10 1.6 25 500
MMBT 2904A | TO-236 60 40 5 10 50 | 50 500 10 0.4 13 150 8 | 200 50 | 100 (Note 2) 63
(49) 100 300 150 10
100 10 10
100 1 10
75 0.1 10 1.6 26 500
MMBT 2905 | TO-236 60 40 5 20 50 | 30 500 10 0.4 13 150 8 | 200 50 63
(49) 100 300 150 10
75 10 10
50 1 10
35 0.1 10 1.6 26 500
MMBT 2905A | TO-236 60 40 5 10 50 | 50 500 10 0.4 13 150 8 | 200 50 | 100 (Note 2) 63
(49) 100 300 150 10
100 10 10
100 1 10
75 0.1 10 1.6 26 500
MMBT 2906 | TO-236 60 40 5 20 50 | 30 500 10 0.4 13 150 8 | 200 50 63
(49) 100 300 150 10
75 10 10
50 1 10
35 0.1 10 1.6 26 500
MMBT 2906A | TO-236 60 40 5 10 50 | 50 500 10 0.4 13 150 8 | 200 500 | 100 (Note 2) 63
(49) 100 300 150 10
75 10 10
50 1 10
35 0.1 10 16 26 500




Surface Mount Transistors
General Purpose Amplifiers and Switches—PNP (continued)

62-9

* Ices” fr
Type Case V((:\Bl;’ Vg;i)o V(EVB)O IcBo @ Ve hgg @ Ic & Ve Vc7‘(,s;AT) VB?‘(;";AT) @ Ic ((:;;:'; (MH2) @ I¢ (t::) (:;) Test Process
No. Style Min Min | Min gl'n:l (V) [ Min Max (mA) (V) Max Min Max (mA) Max Min Max (mA) Max | Max Conditions No.
MMBT 2907 | TO-236 60 40 5 20 50 | 30 500 10 0.4 13 150 8 | 200 50 63
(49) 100 300 150 10
75 10 10
50 1 10
35 0.1 10 1.6 26 500
MMBT 2907A | TO-236 | 60 40 5 10 50 | 50 500 10 0.4 13 150 | 8 |200 50 100 (Note 2) 63
(49) 100 300 150 10
100 10 10
100 1 10
75 01 10 1.6 26 500
MMBT 3638 | TO-236| 25 25 4 35* 15| 20 10 10 0.25 11 50 | 20 | 100 50 | 170 (Notes 1, 18) 63
(49) 30 50 1
20 300 2 1.0 08 20 300
MMBT 3638A | TO-236| 25 25 4 35* 15 | 100 10 10 0.25 11 50 | 10 | 150 50 | 170 (Notes 1, 18) 63
(49) 80 1 10
100 50 1
20 300 2 1.0 08 20 300
MMBT 3644 | TO-236 | 45 45 5 35* 30 | 40 0.1 10 0.25 1.0 50 | 35 | 200 20 | 100 (Notes 4, 18) 63
(49) 80 1 10
100 10 10
80 240 50 1 0.4 1.3 150
100 300 150 10
20 300 2 1.0 08 20 300
MMBT 3645 | TO-236| 60 60 5 35* 50 | 40 0l 10 0.25 1.0 50 | 35 | 200 20 | 100 (Notes 4, 18) 63
(49) 80 1 10
100 10 10
80 240 50 1 04 1.3 150
100 300 150 1
20 300 2 1.0 0.8 20 300
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Surface Mount Devices

Surface Mount Transistors
General Purpose Amplifiers and Switches—PNP (continued)

0e-9

Ices® fr
*
Type Case V'i’s;" v(c\f)° V(E‘;')° lceop Vce| hee @ Ic & Ve ch‘(f)m V"'(E‘(f;“’ o lc (‘,::rl; (MHz) @ I (t:;') (:;) Test | Process
No. Style Min Min | Min :;\:: (V) | Min Max (mA) (V) Max Min  Max (mA) Max Min Max (mA) Max | Max Conditions No.
MMBT3702 | TO-236| 40 | 25 | 5 | 100 20 | 60 300 50 5 0.25 50 | 12 | 100 50 63
(49)
MMBT 3703 | TO-236| 50 | 30 | 5 | 100 20 [30 150 50 5 | 0.25 50 | 12 | 100 50 63
(49)
MMBT 4402 | TO-236| 40 | 40 | 5 20 500 2 04 075 095 150 | 85 | 150 20 | 255 (Note 4) 63
(49) 50 150 150 2
50 10 1
30 1 1 0.75 13 500
MMBT 4403 | TO-236| 40 | 40 | 5 20 500 2 04 075 095 150 | 8.5 | 200 20 | 255 (Note 4) 63
(49) 100 300 150 2
100 10 1
60 1 1
30 01 1 0.75 13 500
MMBT5142 | TO-236| 20 | 20 | 4 | 50* 12 | 15 300 10| 05 15 50 | 10 | 100 50 | 200 (Note 1) 63
(49) 30 50 1 20 08 25 300 _
MMBT5143 | TO-236| 20 | 20 | 4 [ 50* 12 | 15 300 10| 05 15 50 | 10 | 100 50 | 200 (Note 1) 63
(49) 30 50 1 20 08 25 300
MMBT 5226 | TO-236| 25 | 25 | 4 | 300 15 | 30 600 50 10 0.8 1.0 100 | 20 | 50 20 63
(49) 25 10 10
MMBT 6502 | TO-236| 60 | 40 | 5 | 20 50 | 35 01 10| 04 150 | 8 | 200 50 63
(49) 50 1 10
75 10 10
100 300 150 10
30 500 10 1.0 300




Surface Mount Transistors
General Purpose Amplifiers and Switches—PNP (continued)

1€-9

Ices* fr
*
Type Case Vc(e)o V(cvz)o V(Eva)o Icgo@ Ves hefg @ Ic & Ve ch‘(is)xr) VBE(‘(,S)‘T) @ Ic :;':'_P) (MHz) @ I¢ ::":) (:;) Test Process
No. Style Min Min | Min ('l‘l:x) (V) | Min Max (mA) (V) Max Min Max (mA) Max Min Max (mA) Max | Max Conditions No.
MMBT 3251 | TO-236 50 40 5 30 50 1 0.25 06 09 10 6 | 300 10 6 (Note 6) 66
(49) 100 300 10 1 .
80 0.1 1
90 0.001 1 0.5 12 50
MMBT 3905 | TO-236 40 40 5 30 0.1 1 0.25 0.65 0.85 10 | 4.5 | 200 10 5 (Note 8) 66
(49) 40 1 1
50 150 10 1
30 50 1
15 100 1 0.4 0.95 50
MMBT 3906 | TO-236 40 40 5 60 0.1 1 0.25 065 085 10 | 4.5 |200 10 4 (Note 8) 66
(49) 80 1 1
100 300 10 1
60 50 1
30 100 1 0.4 0.95 50
MMBT 4121 | TO-236 40 40 5 25* 30 | 15 50 1 0.13 0.75 1 4.5 | 400 10 | 150 | 4 | (Notes8, 11) 66
(49) 70 200 10 1 0.14 07 09 10
60 1 1
40 01 1 0.3 11 50
MMBT 4122 | TO-236 40 40 5 25* 30 | 30 50 1 0.13 075 1 4.5 | 200 10 5 (Note 8) 66
(49) 150 300 10 1
150 1 1 0.14 0.7 09 10
100 0.1 1 0.3 11 50
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Surface Mount Devices

Surface Mount Transistors
General Purpose Amplifiers and Switches—PNP (continued)

2€-9

Ices* fr
*
Type Case Vcso™ | Vceo | Veso IcBo . VcB hrfg @ Ig & Vg Veesan  VBE(SAT) Ic Cob (MHz) @ I¢ tort | NF Test Process
No ste | V| W1 M1 en® W) | Min Max may v | M @ na)| PP Min Max ma) | ™ [@B)| conditions | No.
) Min Min | Min Max Max Min Max Max Max | Max )
MMBT 4125 | TO-236 25 25 4 50 20 | 25 50 1 0.4 095 50 | 4.5 | 200 10 4 (Note 8) 66
(49) 60 150 2 1
MMBT 4126 | TO-236 25 25 4 50 20 | 60 50 1 0.4 095 50 4.5 | 250 10 4 (Note 8) 66
(49) ) 120 300 2 1
MMBT 4916 | TO-236 30 30 5 25* 15 | 15 200 50 1 0.13 0.75 1 4.5 | 400 10 | 150 4 | (Notes 8, 13) 66
(49) 70 10 1
60 1 1 0.14 0.7 0.9 10
40 0.1 1 0.3 075 1.1 50 )
MMBT 4917 | TO-236 30 30 5 25* 15 | 30 50 1 0.13 0.75 1 4.5 | 450 10 | 150 4 | (Notes 8, 13) 66
(49) 150 300 10 1
150 1 1 0.14 0.7 0.9 10
100 0.1 1 0.3 075 141 50
MMBT 5138 | TO-236 30 30 5 50* 20 | 50 10 10 0.2 07 1.0 10 5 | 300 10 | 200 (Note 13) 66
(49) 50 1 10
50 800 0.1 10 0.5 0.75 1.25 50
MMBT 5139 | TO-236 20 20 5 50* 15 | 15 50 10 0.2 07 1.0 10 5 |300 10 | 200 (Note 13) 66
(49) 40 10 1
40 1 10
30 0.1 10 0.5 0.75 125 50
MMBT 6518 | TO-236 40 40 4 50 30 | 150 300 2 10 0.5 50 4 66
(49) 90 01 10
MMBT 4354 | TO-236 60 60 5 50 5 25 0.1 10 0.15 09 150 | 30 | 100 500 50 | 400 | 3 | (Notes8,14) 67
(49) : 40 110
50 500 10 10
40 100 10
30 500 10 0.5 1.1 500




Surface Mount Transistors
General Purpose Amplifiers and Switches—PNP (continued)

€€-9

Ices* fr
Veeo®* | Vi
Type Case ?\}.)o ::VE)O V(EVB)O Iceo.. VcB hgg @ g & Vg Vcr(s‘(,s)A T va‘(IS)AT) @ Ic :;pol-P) (MHz) @ I¢ (t::) (:;) Test Process
No. Style Min Min | Min ::aA: (V) | Min Max (mA) (V) Max Min Max (mA) Max Min Max (mA) Max | Max Conditions No.
MMBT 4355 | TO-236 | 60 60 5 50 50 | 75 500 10 0.15 09 150 | 30 | 100 500 50 | 400 | 3 |{ (Notes8, 14) 67
(49) 75 100 10
100 400 10 10 0.5 11 500
75 1 10
60 0.1 10 1.0 1.2 1A
MMBT 4356 | TO-236 | 60 60 5 50 50 | 30 500 10 0.15 09 150 | 30 |100 500 50 | 400 | 3 | (Notes8, 14) 67
(49) 40 100 10
50 250 10 10
40 1 10
25 0.1 10 0.5 1.1 500
MMBT 5855 | TO-236 | 60 60 5 100 40 | 50 10 10 0.4 13 150 | 15 67
49) 50 300 150 10
50 500 10
15 1A 10
MMBT 5857 | TO-236 | 80 80 5 100 60 | 50 10 10 0.4 13 150 | 15 | 100 50 67
(49) 50 300 150 10
50 500 10
15 1A 10
MMBT 6562 | TO-236 5 100 20 | 50 200 500 1 0.5 500 | 30 | 60 10 67
(49) 50 100 1
35 10 1
MMBT A55 | TO-236| 60 60 4 100 60 | 50 10 1 0.25 100 50 100 67
(49) 50 100 1
MMBT A56 | TO-236| 80 80 4 100 80 | 50 10 1 0.25 100 50 100 67
(49) 50 100 1
MMBT 200 | TO-236| 60 45 6 50 50 | 80 0.1 1 0.2 085 10 6 |250 20 4 (Note 8) 68
(49) 100 450 10 1
100 100 1
100 350 150 5 0.4 1.0 200
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Surface Mount Devices

Surface Mount Transistors
General Purpose Amplifiers and Switches—PNP (continued)

v€-9

. Ices® fr
*
Type Case v‘(’s)° V&E)° V(EVB)° lceo, Ves| hre @ lc & Vce ch‘(,s)m VBE(SAT) e g,"’:‘; (MHz) @ I (':;*) (:;) Test | Process
No. Style Min Min | Min :t‘l:: (V) | Min Max (mA) (V) Max Min Max (mA) Max Min Max (mA) Max | Max Conditions No.
MMBT 200A | TO-236 | 60 45 6 50 50 |300 600 10 1 0.2 085 10 | 6 |250 20 68
(49) 100 100 1
250 01 1 0.4 1.0 200
MMBT 201 | TO-236| 100 80 6 50* 60 | 60 01 1 0.2 085 10 | 45 [100 10 4 (Note 8) 68
(49) 75 375 10 1
50 100 1 0.4 1.0 100
MMBT 3962 | TO-236 | 60 6 10* 50 | 100 10 5 0.4 095 50 | 6 68
(49) ] 90 50 5
MMBT 4143 | TO-236 | 60 40 6 30 500 10 0.4 13 150 | 8 |200 50 | 100 (Note 12) 68
(49) 60 150 1
100 300 100 10
75 10 10
60 1 10
25 01 10 1.6 26 500
MMBT 4291 | TO-236 | 40 30 6 200 30 [100 300 100 10 0.4 15 100 | 10 | 100 10 68
(49) 50 10 10
30 01 10
MMBT 5447 | TO-236 | 40 25 5 50 300 50 5 0.25 50 | 12 | 100 50 68
(49)




g€-9

Surface Mount Transistors
General Purpose Amplifiers and Switches—PNP (continued)

. Ices” fr
Type Case "‘{3;’ V(CVE)° "(E‘;’)O Iceop Ve | Mre @ Ic & Vce Vc'(’-\(g“) VBE(SAT) o gg; (MHz) @ I¢ (‘gg) (:;) Test | Process
No. Style Min Min | Min ('::’z (V) | Min Max (mA) (V) Max Min  Max (mA) Max Min Max (mA) Max | Max Conditions No.
MMBT 3467 | (TO-236) | 40 40 5 100 30 | 40 1 5 0.3 1.0 150 | 25 | 175 50 | 90 (Note 4) 70
(49) 40 100 500 1
40 150 1 0.5 08 1.2 500
MMBT 4888 | TO-236 | 150 | 150 6 50 100 | 30 1 10 0.5 10 | 4 [30 160 1 74
(49) 40 400 10 10
MMBT 4889 | TO-236 | 150 | 150 6 10 100 | 60 01 10 0.5 10 | 4 [ 40 160 1 4 | (Note19) 74
(49) 70 1 10 10 | (Note 20)
80 300 10 10 3 | (Note21)
3 (Note 22)
4 (Note 23)
MMBT 5400 | TO-236 | 130 | 120 5 100 100 | 40 50 5 0.2 1.0 10 | 6 |100 400 10 8 (Note 9) 74
(49) 40 180 10 5
30 1 5 0.5 1.0 50
MMBT 5401 | TO-236 | 160 | 150 5 50 120 | 50 50 5 0.2 1.0 10 | 6 |100 300 10 8 (Note 9) 74
(49) 60 240 10 5
50 1 5 0.5 1.0 50
MMBTL51 | TO-236 | 100 | 100 4 |1pA 50 |40 250 50 5 0.25 12 10 | 8 | 60 10 74
(49) 0.3 1.2 50
MMBTH81 | TO-236 | 20 20 3 100 10 | 60 5 10 0.5 5 |0.85 600 5 75
(49)
MMBTA92 | TO-236 | 300 | 300 5 250 200 | 25 1 10 0.5 09 20 | 6 | 50 10 76
(49) 40 10 10
25 30 10
MMBTA93 | TO-236 | 200 | 200 5 250 160 | 25 1 10 0.5 09 20 | 8 |50 10 76
(49) 40 10 10
25 150 30 10
TEST CONDITIONS:
Note 1: Ic = 300 mA, Vo = 10V, Ig! = Ig2 = 30 mA Note 9: Ic = 250 pA, Vge = 5V, f = 1 kHz Note 17: Ic/Ig = 40
Note 2: Ic = 100 mA, Vog = 5V, Ig! = Ig2 = 15 mA Note 10: Ic = 10 pA, Vog = 5V, f = 1 kHz Note 18: Ic/lg = 20
Note 3: Ic = 300 mA, Vo = 15V, Ig! = 1g2 = 30 mA Note 11: Ic = 50 mA, Vg = 30V, Ig! = Ig2 = 5mA Note 19: Ic = 250 pA, Vgg = 5V, f = 10 Hz-10 kHz
Note 4: Ic = 300 mA, Voo = 30V, Ig! = Ig2 = 30 mA Note 12: Ic = 150 mA, Vg = 30V, Ig! = Ig2 = 15 mA Note 20: Ic = 250 pA, Vcg = 5V, f = 100 Hz
Note 5: Ic = 10 mA, Vgg = 3V, Ig! = Ig2 = 1 mA Note 13: Ic = 50 mA, Vgg = 10V, Ig! = Ig2 = 5 mA Note 21: Ic = 30 pA, Vgg = 5V, f = 1 kHz
Note 6: Ic = 100 pA, Vcg = 5V, f = 100 Hz Note 14: Ic = 500 mA, Ve = 30V, Ig! = Ig2 = 50 mA Note 22: Ic = 250 pA, Vog = 5V, f = 10 kHz
Note 7: Ic = 30 pA, Vg = 5V, f = 1 kHz Note 15: Ic = 100 pA, Vg = 10V, f = 1 kHz Note 23: Ic = 1 mA, Vgg = 10V, f = 1 MHz
Note 8: Ic = 100 pA, Vcg = 5V, f = 1 kHz Note 16: Ic = 200 pA, Vog = 5V, f = 1 kHz
$99IA9(] JUNOY dJe}INS




Surface Mount Devices
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National
Semiconductor Surface Mount JFETs

N-Channel Switches/Choppers

BVgss lass I
. D(off) Vp Ipss Tds(on) Ciss Crss ton | totr
oo | e | S | ()20, |mAreVDs Vas| eVos o | (mA)eVps | (9)elp | (FIeVps Vas| (PP eVps Vo | (ns)| (ns) | PrReese
) G DG | may (V) (V) |Min Max (V) (nA)|Min Max (V)|Max (mA)| Max ) (V) | Max (\)] (V) | Max | Max )
Min (pA)| Max (\)]
MMBF 4391 | TO-236| 40 1 | 0.1 20 |01 20 12| 4 10 20 1 [50 150 20| 30 1 14 20 0| 35 0 12 | 20 | 35 51
(49)
MMBF 4393 | TO-236| 40 1 | 0.1 20 |01 20 5 |05 3 20 1[5 30 20/100 1 14 20 0| 35 0 5 | 20 | 80 51
(49)
MMBF J113 | TO-236| 40 1 | 0.1 20 |01 20 5 [05 3 5 1000/ 5 30 20100 0.10| 1ot 0 10| 15 0 10 | 13t | 35t | &1
(49)
MMBF 4391 | TO-236| 40 1 | 0.1 20 |01 20 —-12| 4 10 20 1 |50 150 20| 30 14 20 0| 35 0 -12[ 20| 35 51
(49) ] ]
MMBF 4393 | TO-236| 40 1 | 0.1 20 (01 20 -5[05 3 20 1 [5 30 20|100 14 20 0| 35 0 -5|55([130]| 51
(49) -
MMBF J113 | TO-236| 35 1 1 15 1 5 -10{05 3 5 1000| 2 15,100 1 10t 0 -—10| 15 0 —10[13t|35t| 51
(49)

t = typical




189

National
Semiconductor Surface Mount JFETs

N-Channel Wide Band—Low Noise Dual JFETs
Operating Conditions for These Characteristics
Op. |Vgsi-ol Drift
Type |cCase Ch:r. l Ve ? (vrcy 6| Grs | Goss CMRR Vgs | Vp | Ipss | Gts | Goss | loss  [Ciss Cres BV eRr Ipss Gts Gosci-2la1-laz|p, Pka.
No Style [Vpg | (m°§) AVee (PA) pmhos |(umho) (dB) (V) (V) | (mA) |(mmho)((smho) (PA @ Vpg |(PF) (PF) (V)| (nV//Hz) @ f [Match Match (umho) 126°C [70 "0
- bG ‘D GS Max|Min Max | Max Min MinMax{Min Max|Min Max{Min Max| Max | Max (V) |Min MaxMin| Max (Hz) | % % (nA) - -
V) (rA) Max Max
MMBF 5911(8S0IC| 10 5000 10 20  100{5000 10,000{ 100 03 4|1 5|7 40 100 16 |5 12 25/ 20 10000 5 5 20 20 93 |st
MMBF 5911/850IC] 10 5000 10 20  100[5000 10,000 100 03 4|1 5|7 40 100 16 |5 12 25| 20 10000 5 5 20 20 93 |st
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Surface Mount Devices

Semiconductor P-Channel JFETs
P-Channel Switches and Choppers
BVgss lgss I
D(off) Vp Ipss Fds(on) Ciss Crss ton | toff
W2 | cae | SR | (a9 . |mareVos Vas| (MeVos o | mA)aVps | ()elp | PReVps Vas| (F)@Vps Vas|(ns) |(ns) | PReces
- G DG | Max (V) (V) |Min Max (V) (nA)|Min Max (V)|Max (mA)| Max (V) (V)| Max (V) (V) | Max|Max -
Min (rA)| Max (V)
MMBFJ174 [ TO-236| 30 1 1 20 |1 15 105 10 15 01]/20 100 15|85 01 [ 11 o 10/ 55 o 1w0f|z2]s 88
(49)
MMBFJ175 [ TO-236| 30 1 1 20 |1 15 103 6 15 01| 7 60 15/125 01 [ 11 0 10]| 55 o 10| 5 |10] 88
(49)
MMBFJ176 | TO-236| 30 1 1 20 [ 1 15 101 4 15 01| 2 25 15/250 0.1 | 11 0 10] 55 o 10|15]15] 88
(49) '
MMBFJ177 [ TO-236| 30 1 1 20 [ 1 15 10|08 225 15 001/05 20 15/300 0.1 | 11 0 10]| 55 0 10|20]20]| 88
(49)

8€-9
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National

Semiconductor

Diode Pro Electron Series

Vrrm lrrm Vim I tr
(\)] (nA) (\)] (ns) Package

Part No. Min Max Max (mA) Max

BA128 75 100 1.0 50 DO-35
BA129 200 50 1.0 100 DO-35
BA130 30 100 1.0 10 DO-35
BA217 30 50 1.0 10 DO-35
BA218 50 50 1.0 10 DO-35
BA316 10 200 0.85 10 4.0 DO-35
BA317 30 200 0.85 10 4.0 DO-35
BA318 50 200 0.85 10 4.0 DO-35
BAS16 75 1000 141 50 6.0 TO-236
BAS19 100 100 1.0 100 50 TO-236
BAS20 150 100 1.0 100 50 TO-236
BAS21 200 100 1.0 100 50 TO-236
BAS29 90 0.84 50 TO-236
BAS31 90 0.84 50 TO-236
BAS35 90 0.84 50 TO-236
BAV17 25 100 1.0 100 50 DO-35
BAV18 60 100 1.0 100 50 DO-35
BAV19 120 100 1.0 100 50 DO-35
BAV20 200 100 1.0 100 50 DO-35
BAV21 250 100 1.0 100 50 DO-35
BAV70 70 5000 1.1 50 6.0 TO-236
BAV74 50 100 1.0 100 4.0 TO-236
BAV99 70 2500 11 50 6.0 TO-236
BAWS56 70 2500 11 50 6.0 TO-236
BAW62 75 25 1.0 100 4.0 DO-35
BAW75 35 100 1.0 30 2.0 DO-35
BAW76 75 100 1.0 100 2.0 DO-35
BAX13 50 200 1.0 20 4.0 DO-35
BAX16 180 100 15 200 120 DO-35

S9119S U04}93|3 04d dpoid
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Diode Pro Electron Series

Diode Pro Electron Series (continued)

Verm lrrm Vim I ter
) (nA) w) (ns) Package

Part No. Min Max Max (mA) Max

BAY19 120 100 1.0 100 50 DO-35
BAY71 50 100 1.0 20 2.0 DO-35
BAY72 125 100 1.0 100 50 DO-35
BAY73 125 1.0 1.0 200 3.0 DO-35
BAY74 50 100 1.1 300 4.0 DO-35
BAY80 150 100 1.0 150 50 DO-35
BAY82 15 100 1.0 20 0.75 DO-7




National

S-L

Semiconductor Bipolar Pro Electron Series
Vces* Ices” Hee VBE(SAT)
V \'/ V, C f t NF
Type Case | Vcgo (ch)o (EVB)O Iceo @ Ve h¢e @ Ic Vce Cf‘(’S)ATs)l VBE(ON)" @ Ic (p:;‘) (MI:Z) @ Ic (::) (dB) Test Process
. ;
No. Style | V) | yir | min | @A V) [ 1kHz' T@mA) (V) | o V) @A) | | min max ™A | max | Max | CONditions | No.
Min Max Min Max Min Max
BC327 TO-92| 50° 45 5 100" 45 | 40 300 1 0.7 500 67
97) 100 600 100 1 1.2* 300
BC327A | TO-92 | 60* 60 5 100* 45 | 40 300 1 0.7 300 67
(97) 100 400 100 1 1.2* 500
BC327-10 | TO-92 | 50* 45 5 100* 45 | 40 300 1 0.7 500 67
97) 63 160 100 1 1.2* 300
BC327-16 | TO-92 | 50* 45 5 100* 45 | 40 300 1 0.7 500 67
97) 100 250 100 1 1.2* 300
BC327-25 | TO-92 | 50* 45 5 100* 45 | 40 300 1 0.7 500 67
(97) 160 400 100 1 1.2* 300
BC328 TO-92| 30* 25 5 100* 25 | 40 300 1 0.7 500 67
(97) 100 600 100 1 12 300
BC328-10 | TO-92 | 30* 25 5 100* 25 | 40 300 1 0.7 500 67
(97) 63 160 100 1 12 300
BC328-16 | TO-92 | 30* 25 5 100* 25 | 40 300 1 0.7 500 67
(97) 100 250 100 1 12 300
BC328-25 | TO-92 | 30* 25 5 100* 25 | 40 300 1 0.7 500 67
(97) 160 400 100 1 1.2 300
BC337 TO-92 | 50* 45 5 100 20 | 100 600 100 1 0.7 500 12
97) 40 500 1
BC337A | TO-92 | 60* 60 5 100 20 | 100 400 100 1 0.7 500 12
97) 40 500 1
BC337-16 | TO-92 | 50* 45 5 100 20 | 100 250 100 1 0.7 500 12
97) 40 500 1
BC337-25 | TO-92 | 50* 45 5 100 20 | 160 400 100 1 0.7 500 12
97 40 500 1

S9lIag UOI}I3[3 01d Jejodig




Bipolar Pro Electron Series

Bipolar Pro Electron Series (continued)

9L

Vces® Ices” HrE VBE(SAT)
Type Case | Vcgo v(ch)o V(EVB)O IcBO @ Ve hte @ Ic VcE VCT‘(IS)AT;( VBE(ON)® @ Ic (‘::::l; (M'Ile) @ Ic (t::) (:;) Test Process
No. Style (\)] Min | Min (nA) ~ (V) 1kHz* (mA) (V) Max ) (mA) Max | Min Max (mA) Max | Max Conditions No.
Min Max Min Max Min Max .
BC338 TO-92 | 30* 20 5 100 20 100 600 100 1 0.7 ' 500 12
(97) 40 500 1
BC338-16 | TO-92 | 30* 20 5 100 20 | 100 250 100 1 0.7 500 12
(97) 40 500 1
BC338-25 | TO-92 | 30* 20 5 100 20 | 100 250 100 1 0.7 500 12
97) 40 500 1
BC368 TO-92 | 25* 20 5 10pA 25 | 60 5 10 0.5 1A 37
(94) 85 375 500 1
60 1A 1
BC369 TO-92| 25* 20 5 10pA 25 | 50 5 10 0.5 1A 77
(94) 85 375 500 1
60 1A
BC546 TO-92 80 65 6 15 30 | 110 800 2. 5 0.25 10 10 | (Notes 1, 11) 1
(97)
0.6 100
BC546A | TO-92 80 65 6 15 30 | 110 0.01 5 0.25 10 10 | (Notes 1, 11) 1"
97)
220 2 5 0.6 100
BC546B | TO-92 80 65 6 15 30 | 200 0.01 5 0.25 10 10 | (Notes 1, 11) 11
97)
450 2 5 0.6 100
BC547 TO-92 50 45 6 10 20 0.25 0.77* 10 4.5 10 (Notes 1, 11) 10
©7) 06 100
125 900* 2 5 0.55 0.70* 2
BC547A | TO-92 50 45 6 10 20 ) 0.25 0.77* 10 4.5 10 | (Notes 1, 11) 10
97) 0.6 100
125 260* 2 5 0.55 0.70* 2
BC547B | TO-92 50 45 6 10 20 0.25 0.77* 10 4.5 10 | (Notes1,11) 10
97) 0.6 100
240 500* 2 5 0.55 0.70* 2
BC547C | TO-92 50 45 5 15 30 0.25 0.77* 10 4.5 10 | (Notes 1, 11) 10
97) 0.6 100
420 900 2 5 0.55 0.70* 2




Bipolar Pro Electron Series (continued)

LL

Vces® Ices™ Hee VBE(SAT)
Type | Case | Vcgo Veeo | Veso Iceo , Ve hee Ic Vce VeE(sa) VBE(ON)* Ic Cob fr Ic totf | NF Test Process
No. Style ) V) V) (nA) e (\)] 1 kHz* e (mA) (V) V) & (\)] e (mA) (PF) (MHz) @ (mA) (ns) | (dB) Conditions No.
) " Min | Min . Max . Max | Min Max Max | Max )
Min Max Min Max Min Max
BC548 | TO-92 30 20 5 10 20 0.25 0.77* 10 4.5 10 (Note 1) 10
97) 0.6 100
125 900* 2 5 0.55 0.70* 2
BC548A | TO-92 30 20 5 10 20 0.25 0.77* 10 4.5 10 (Note 1) 10
(97) 0.6 100
125 260* 2 5 0.55 0.70* 2
BC548B | TO-92 30 20 5 10 20 0.25 0.77* 10 4.5 10 (Note 1) 10
97) 0.6 100
240 500* 2 5 0.55 0.70* 2
BC548C | TO-92 30 20 5 10 20 0.25 0.77* 10 4.5 10 (Note 1) 10
(97) 0.6 100
450 900* 2 5 0.55 0.70* 2
BC549 | TO-92 30 20 5 10 20 0.25 0.77* 10 4.5 4 (Note 1) 10
97) 0.6 100
240 900* 2 5 0.55 0.70* 2
BC549B | TO-92 30 20 5 10 20 0.25 0.77* 10 4.5 4 (Note 1) 10
@7) 0.6 100
240 500* 2 5 0.55 0.70* 2
BC549C [TO-92| 30 | 20 | 5 | 10 20 0.25 077* 10 | 45 4 | (Note1) 10
97) 100
450 900* 2 5 0.55 0.70* 2
BC550 | TO-92 50 45 5 10 45 0.25 0.77* 10 3 (Note 1) 10
97) 0.6 100
240 900* 2 5 0.55 0.70* 2
BC550B | TO-92 50 45 5 10 45 0.25 0.77* 10 3 (Note 1) 10
97) 0.6 100
240 500* 2 5 0.55 0.70* 2
BC556 | TO-92 80 65 5 15 30 | 75 475 2 5 0.3 10 10 (Note 1) 69
(97)
0.65 100

Sa119g U01}99|3 04d Jejodig




Bipolar Pro Electron Series

Bipolar Pro Electron Series (Continued)

8-L

Vces* Ices* Hee VBE(SAT)
V, V,
Type | Case | Vceo CEO | YEBO Iceo - VcB hee Ic Vce Veesam VBE(©ON)* Ic Cob fr Ic toff | NF Test Process
No. [stye| V) | V| V1 aa®w| 1z Cmay v V& ") ©ma|PP| MH) @ )1 (0s) (dB)| 0 itions | No.
. Min | Min Max Max | Min Max Max | Max
Min Max Min Max Min Max
BC556A | TO-92 80 65 5 15 30 | 125 250 2 5 0.3 10 10 (Note 1) 69
(97)
0.65 100
BC556B | TO-92 80 65 5 15 30 | 220 475 2 5 0.3 10 10 (Note 1) 69
(97)
0.65 100
BC557 | TO-92 50 45 5 100 20 0.3 0.82* 10 10 (Note 1) 68
(97) 0.65 100
) 75 900* 2 5 0.6 0.75* 2
BC557A | TO-92 50 45 5 100 20 0.3 0.82* 10 10 (Note 1) 68
(97) 0.65 100
125 260* 2 5 0.6 0.75* 2
BC557B | TO-92 50 45 5 100 20 0.3 0.82* 10 10 (Note 1) 68
97) 0.65 100
240 500* 2 5 0.6 0.75* 2
BC558 | TO-92 30 25 5 100 20 0.3 0.82* 10 ‘10 (Note 1) 68
97) 0.65 100 \
75 500* 2 5 0.6 0.75* 2
BC558A | TO-92 30 25 5 | 100 20 0.3 0.82* 10 10 (Note 1) 68
97) 0.65 100
125 260* 2 5 06 0.75 2
BC558B TO-92 30 25 5 100 20 0.3 0.82* 10 10 (Note 1) 68
©7) ; 0.65 100
240 500* 2 5 06 075 2
BC558C | TO-92 30 25 5 100 20 0.3 0.82* 10 10 (Note 1) 68
@7) - 0.65 100
450 900* 2 5 06 0.75 2
BC559 | TO-92 25 20 5 100 20 0.3 0.82* 10 4 (Note 1) 68
97) 0.65 100
125 500* 2 5 0.6 0.75* 2




Bipolar Pro Electron Series (continued)

6-L

Vces* lces* Hee VBE(sAT)
Type Case | Vceo V(CVE)O V(EVB)O IcBo @ Ve hee @ Ic Vce ch(IS)A'I;)( VBE(ON)* @ Ic (Cp;y; (Mf:.lz) @ Ic (': :) (:;) Test Process
No. * i .
o, Style ) Min | Min (nA) (V) 1kHz (mA) (V) Max _ (\))] (mA) Max | Min Max (mA) Max | Max Conditions No.
Min Max Min Max Min Max
BC559B | TO-92 25 20 5 100 20 0.3 0.82* 10 4 (Note 1) 68
97) 0.65 100
240 500* 2 5 0.6 0.75* 2
BC559C | TO-92 25 20 5 100 20 0.3 0.82* 10 4 (Note 1) 68
(97) 0.65 100
450 900* 2 5 0.6 0.75* 2
BC560 TO-92 50 45 5 100 45 0.3 0.82* 10 3 (Note 1) 68
97) 0.65 100
125 500* 2 5 0.6 0.75* 2
BC560B | TO-92 50 45 5 100 45 0.3 0.82* 10 3 (Note 1) 68
(97) 0.65 100
240 500* 2 5 0.6 0.75* 2
BC635 TO-92 45 45 5 25 5 2 0.5 500 38
(94) 40 250 150 2
25 500 2
BC636 TO-92 45 45 5 100 30 | 25 5 2 0.5 500 78
(94) 40 250 150 2
25 500 2
BC637 TO-92 60 60 5 . 25 5 2 0.5 500 38
(94) 40 250 150 2
25 500 2
BC638 TO-92 60 60 5 100 30 | 25 5 2 0.5 500 78
(94) 40 250 150 2
25 500 2
BC639 TO-92 100 80 5 25 5 2 0.5 500 39
(94) 40 250 150 2
25 500 2
BC640 TO-92 100 80 5 100 30 | 25 5 2 0.5 500 79
(94) 40 250 150 2
25 500 2
BC807 | TO-236 | 50* 45 5 100 20 {100 600 100 1 0.7 500 67
(49) 40 500 1
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Bipolar Pro Electron Series

Bipolar Pro Electron Series (continued)

Vces® Ices® Hre VBE(SAT)
V, \"/
Type Case | Vceo (ch)o (EVB)O IceBo @ch hte Ic Vce vC:\(’S;A'I; VBE(ON) Ic (c:’oFl; (Mf;z) @ Ic (t::) (:IB:) Test Process
*
No. Style (Y) Min Min (nA) (V) 1kHz (mA) (V) Max (\)] (mA) Max | Min Max (mA) Max | Max Conditions No.
Min Max Min Max Min Max

BC807-16 | TO-236 | 50* 45 5 100 20 | 100 250 100 1 0.7 500 67
(49) 40 500 1

BC807-25 | TO-236 | 50* 45 5 100 20 (160 400 100 1 0.7 500 67
(49) 40 500 1

BC807-40 | TO-236 | 50* 45 5 100 20 | 250 600 100 1 0.7 500 67
(49) 40 500 1

BC808 TO-236 | 30* 25 5 100 20 {100 600 100 1 0.7 500 67
(49) 40 500 1

BC808-16 | TO-236 | 30* 25 5 100 20 {100 250 100 1 0.7 500 67
(49) 40 500 1

BC808-25 | TO-236 | 30* 25 5 100 20 | 160 400 100 1 0.7 500 67
(49) 40 500 1

BC808-40 | TO-236 | 30* 25 5 100 20 ({250 600 100 1 0.7 500 67
(49) 40 500 1

BC817 TO-236 | 30* 25 5 100 20 | 100 600 100 1 0.7 500 12
(49) 40 500 1

BC817-16 | TO-236 | 30* 25 5 100 20 {100 250 100 1 0.7 500 12
(49) 40 500 1

BC817-25 | TO-236 | 30* 25 5 100 20 (160 400 100 1 0.7 500 12
(49) 40 500 1

BC817-40 | TO-236 | 30* 25 5 100 20 [250 600 100 1 0.7 500 12
(49) 40 500 1

BC818 TO-236 | 30* 25 5 100 20 | 100 600 100 1 0.7 500 12
(49) 40 500 1

BC818-16 | TO-236 | 30* 25 5 100 20 {100 250 100 1 0.7 500 12
(49) 40 500 1

BC818-25 | TO-236 | 30* 25 5 100 20 [ 160 400 100 1 0.7 500 12
(49) 40 500 1




b-L

Bipolar Pro Electron Series (continued)

Vces® Ices” Hee VBE(SAT)
Type | Case | Vcgo v(ch)o V(EVB)O Iceo , VeB hie Ic Ve Vc?‘(,s)A:)( VeeoN) o lc (‘;‘:’) (Mf;z) e lc (t::) (:!"B:) Test | Process
No. (| * iti .
o, Style (\)] Min | Min (nA) (V) 1kHz (mA) (V) Max . ) (mA) Max | Min Max (mA) Max | Max Conditions No.
Min Max Min Max Min Max
BC818-40 | TO-236 | 30* | 25 | 5 | 100 20 |250 600 100 1 0.7 500 12
(49) 40 500 1
BC846 TO-236 80 65 6 15 30 | 110 0.01 5 0.25 10 10 (Note 1) 1
(49)
800 2 0.6 100
BC846-A | TO-236 80 65 6 15 30 | 110 0.01 0.25 10 10 (Note 1) 11
(49)
220 2 0.6 100
BC846-B | TO-236 | 80 65 6 15 30 | 200 001 5 0.25 10 10 | (Note1) 11
(49)
450 2 0.6 100
BC847 TO-236 50 45 6 15 30 | 110 0.01 0.25 10 10 (Note 1) 10
(49)
800 2 0.6 100
BC847-A | TO-236 50 45 6 15 30 | 110 0.01 5 0.25 10 10 (Note 1) 10
(49)
220 2 5 0.6 100
BC847-B | TO-236 50 45 6 15 30 | 200 0.01 0.25 10 10 (Note 1) 10
(49)
450 2 5 0.6 100
BC848 TO-236 30 30 5 15 30 | 110 0.01 0.25 10 10 (Note 1) 10
(49)
800 2 0.6 100
BC848-A | TO-236 30 30 5 15 30 | 110 0.01 5 0.25 10 10 (Note 1) 10
(49)
220 2 5 6 100
BC848-B | TO-236 30 30 5 15 30 | 200 0.01 5 0.25 10 10 (Note 1) 10
(49)
450 2 5 6 100
BC848-C | TO-236 30 30 5 15 30 | 420 0.01 0.25 10 10 (Note 1) 10
(49)
800 2 5 6 100
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Bipolar Pro Electron Series

Bipolar Pro Electron Series (continueq)

gL

Vces* Ices™ Hee VBE(SAT)
V,
Type Case | Vceo (ch)o V(EVB)O IcBo @ Ve hee @ Ic Vce VCE‘(,S)AT; VBE(ON)* @ Ic ;‘:’) (Mf :;z) e lc (t:;') (:;) Test Process
*
No. Style (\)] Min Min (nA) (V) 1kHz (mA) (V) Max (\)] (mA) Max | Min Max (mA) Max | Max Conditions No.
Min Max Min Max Min Max
BC849 TO-236 30 30 5 15 30 | 200 0.01 5 0.25 10 4 (Note 1) 10
(49)
800 2 5 6 100
BC849B | TO-236 30 30 5 15 30 | 200 0.01 5 0.25 10 4 (Note 1) 10
(49)
450 2 5 0.6 100
BC849C | TO-236 30 30 5 15 30 | 420 0.01 5 0.25 10 4 (Note 1) 10
(49)
800 2 5 0.6 100
BC850 TO-236 50 45 5 15 30 | 200 0.01 5 0.25 10 3 (Note 1) 10
(49)
800 2 5 0.6 100
BC850-B | TO-236 50 45 5 15 30 | 200 0.01 5 0.25 10 (Note 1) 10
(49) ’
450 2 5 6 100
BC856 TO-236 80 65 5 15 30 | 75 475 2 5 0.3 10 10 (Note 1) 69
(49)
0.65 100
BC856-A | TO-236 80 65 5 15 30 | 125 250 2 5 0.3 10 10 (Note 1) 69
(49)
0.65 100
BC856-B | TO-236 80 65 5 15 30 [ 220 475 2 5 0.3 10 10 (Note 1) 69
(49) ‘
0.65 100
BC857 TO-236 50 45 5 15 30 75 475 2 5 0.3 10 10 (Note 1) 68
(49)
0.65 100
BC857-A | TO-236 50 45 5 15 30 [ 125 250 2 5 0.3 10 10 (Note 1) 68
(49)
0.65 100




gL

Bipolar Pro Electron Series (continued)

Vces® Ices® Hre VBE(SAT)
V V|
Type Case | Vceo g,E)O (EVB)O IcBo @ Ve hte Ic Vce vcf\([s)x?( VBE(ON)" @ Ic ((:;::'; (Mf;z) @ Ic (t:;f) (:;) Test Process
No. Style Vv . . * i .
ty M) | Min | Min | @A) (V)| 1kHz® T(mA) (V) | o0 W Ay Min Max ™ | pay | max | CONditions | No
Min Max Min Max Min Max
BC857-B | TO-236 50 45 5 15 30 | 220 475 2 5 0.3 10 10 (Note 1) 68
(49)
0.65 100
BC858 TO-236 30 30 5 15 30 [ 75 800 2 5 0.3 10 10 (Note 1) 68
(49)
0.65 100
BC858-B | TO-236 30 30 5 15 30 (220 475 2 5 0.3 10 10 (Note 1) 68
(49)
0.65 100
BC858-C | TO-236 30 30 5 15 30 | 420 800 2 5 0.3 10 10 (Note 1) 68
(49)
0.65 100
BC859 TO-236 30 30 5 15 30 | 220 800 2 5 0.65 100 4 (Note 1) 68
(49)
BC859-A | TO-236 30 30 5 15 30 {125 250 2 5 0.65 100 4 (Note 1) 68
(49)
BC859-B | TO-236 30 30 5 15 30 | 220 475 2 5 0.65 100 4 (Note 1) 68
(49)
BC859-C | TO-236 30 30 5 15 30 | 420 800 2 5 0.65 100 4 (Note 1) 68
(49)
BC860 TO-236 50 45 5 15 30 {220 800 2 5 0.3 10 3 (Note 1) 68
(49)
0.65 100
BC860-B | TO-236 50 45 5 15 30 [ 220 475 2 5 0.3 10 3 (Note 1) 68
(49)
0.65 100
BCF29 TO-236 32 32 5 100 32 | 120 0.01 5 0.3 10 4 (Note 1) 68
(49) 260 2 5
BCF30 TO-236 32 32 5 100 32 | 200 0.01 5 0.25 10 4 (Note 1) 68
(49) 450 2 5
BCF32 TO-236 50 45 5 100 20 | 215 0.01 5 0.3 10 4 (Note 1) 10
(49) 500 2 5
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Bipolar Pro Electron Series

Bipolar Pro Electron Series (continued)

14572

Vces® Ices” Hre VBE(SAT)
V V| V C f t NF
Type Case | VcBo (ch)o (EVB)O IcBO @ Ve hte @ Ic Vce C?‘(IS)A'I;)( VBE(ON)* @ Ic (poFl; (M:lz) @ Ic (:;f) (dB) Test Process
. .
No. Style (\)] Min | Min (nA) (V) 1 kHz (mA) (V) Max ) ) (mA) Max | Min Max (mA) Max | Max Conditions No.
Min Max Min  Max Min Max
BCF33 | TO-236 50 45 5 100 20 200 0.01 5 0.3 10 4 (Note 1) 10
(49) 450 2 5
BCF70 | TO-236 50 45 5 100 20 215 0.01 5 0.3 10 4 (Note 1) 10
(49) 500 2 5
BCV26 |TO-236| 40 | 30 | 16 | 100 30 | 4,000 1 5 1.0 15 100 61
(49) 10,000 10 5
20,000 100 5
BCV27 | TO-236 40 30 10 100 30 | 4,000 1 5 1.0 15 100 05
(49) 10,000 10 5
20,000 - 100 5
BCV71 | TO-236 80 60 5 100 20 110 220 2 5 0.25 10 10 (Note 1) 1
(49)
BCV72 | TO-236 80 60 5 100 20 200 450 2 5 0.25 10 10 (Note 1) 11
(49)
BCW29 | TO-236 | 32 32 5 | 100 32| 120 001 5 0.3 10 10 | (Note 1) 68
(49) 260 2 5
BCW30 | TO-236 32 32 5 100 32 215 0.01 5 0.3 10 10 (Note 1) 68
(49) 500 2 5
BCW31 | TO-236 32 32 5 100 32 150 0.01 5 0.25 10 10 (Note 1) 10
(49) 270 2
BCW32 | TO-236 32 32 5 100 32 200 0.01 5 0.25 10 10 (Note 1) 10
(49) 420 2
BCW33 | TO-236 32 32 5 100 32 450 0.01 5 0.25 10 10 (Note 1) 10
(49) 800 2 .
BCW60 | TO-236 | 32* 32 5 20 32 50 50 1 0.35 06 085 50 125 10 6 (Note 1) 10
(49) 120 630 2 5
BCW61 | TO-236 | 32* 32 5 20 32 50 50 1 0.25 06 085 50 6 (Note 1) 68
(49) 120 630 2 5
BCW65 | TO-236 60 32 5 20* 32 35 0.1 10 2.0 500 12 | 100 20 10 (Note 1) 10
(49) 75 220 10 1
100 250 100 1
35 500 1




Bipolar Pro Electron Series (continued)

Sh-L

Vces® lces” Hee VBE(SAT)
V,
Type | Case | Vcgo (ch)O V(EVB)° Ico , Ves he o lc Vee ch\(f;”; VBEON)® o lc (c;.; (n::'z) o lc (t"";') (:BF) Test | Process
No. Style ) . . (nA) (V) 1kHz* ~(mA) (V) (\2)] (mA) p (mA) Conditions No.
. Min Min . Max Max | Min Max Max | Max
Min Max Min Max Min Max
BCW66 | TO-236 75 45 5 20* 45 35 0.1 10 2.0 500 12 | 100 20 10 (Note 1) 10
(49) 75 10 1
100 250 100 1
35 500
BCWe68 | TO-236 | 75 45 5 20* 45 | 35 0.1 10 20 500 | 12 | 100 20 10 (Note 1) 10
(49) 75 10 1
100 250 100 1
35 500 1
BCW69 | TO-236 | 50 45 5 100 20 | 120 260 2 5 0.3 10 10 (Note 1) 68
(49) '
BCW70 | TO-236 | 50 45 5 100 20 | 215 500 2 5 0.3 10 10 (Note 1) 68
(49)
BCW71 | TO-236 50 45 5 100 20 (110 220 2 5 0.25 10 10 68
(49)
BCW72 | TO-236 50 45 5 100 20 | 200 450 2 5 0.25 10 10 (Note 1) 68
(49)
BCW81 | TO-236 50 45 5 100 20 | 420 800 2 5 0.25 10 10 (Note 1) 10
(49)
BCW89 | TO-236 | 80 60 5 100 20 | 120 260 2 5 0.3 10 10 (Note 1) 68
(49)
BCX17 [ TO-236 | 50* 45 5 100 20 | 100 600 100 1 0.62 500 67
(49) 70 300 1
40 500 1
BCX18 | TO-236 | 30* 25 5 100 20 | 100 600 100 1 0.62 500 67
(49) 70 300 1
40 500 1
BCX19 | TO-236 50* 45 5 100 20 | 100 600 100 1 0.62 1.2 500 12
(49) 70 300 1
40 500 1
BCX20 | TO-236 | 30* 25 5 100 20 | 100 600 100 1 0.62 1.2 500 12
(49) 70 300 1
40 500 1
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Bipolar Pro Electron Series

Bipolar Pro Electron Series (Continued)

Vces® Ices” Hee VBE(SAT)
V V \/
Type Case | Vcpo (?IE)O (EVB)O IcBO @ VcB hfe Ic Vce CT‘(’S)A'l;)‘ VBE(ON)* @ Ic (cp‘::l; (Mf Ile) @ Ic (t::) (:;) Test Process
*
No. v Style (Y) Min | Min (nA) (V) .1 kHz (mA) (V) Max ) (mA) Max | Min  Max (mA) Max | Max Conditions No.
Min Max Min Max Min Max
BCX58 TO-92 32 7 10 32 | 120 630 2 5 125 10 | 800 | 6 |(Notes3&4)| 10
97) 80 1000 10 1
40 100 1
BCX58-7 | TO-92 32 7 10 32 | 120 220 2 5 125 10 | 800 ( 6 | (Notes3&4) 10
97) 80 10 1
40 100 1
BCX58-8 | TO-92 32 7 10 32 | 20 0.01 5 125 10 | 800 | 6 | (Notes3&4) 10
97 180 310 2 5 g 10
120 400 10 1
45 100 1
BCX58-9 | TO-92 32 7 10 32 | 40 0.01 5 125 10 | 800 | 6 | (Notes3&4) 10
97) |250 460 2 5
160 630 10 1
60 100 1
BCX58-10 | TO-92 32 7 10 32 | 100 0.01 5 125 10 [ 800 | 6 | (Notes3&4) 10
97) 380 630 2 5
240 1000 10 1
60 100 1
BCX59 TO-92 45 7 120 630 2 5 0.5 1.0 100 125 10 | 800 (Note 5) 10
97) 80 1000 10 1
40 100 1
BCX59-7 | TO-92 45 7 120 220 2 5 0.5 1.0 100 125 10 | 800 (Note 5) 10
(97) 80 10 1
40 100 1
BCX59-8 | TO-92 45 7 20 0.01 5 0.5 1.0 100 125 10 | 800 (Note 5) 10
97) 180 310 2 5
120 400 10 1
45 100 1




yAYA

Bipolar Pro Electron Series (continued)

Vces” Ices™ Hre VBE(SAT)
V,
Type Case | Vceo (ch)o V(EVB)O IceBo @ Ve hte Ic Vce vC?\([S)ATg( VBE(ON)* @ Ic (Cp‘:; (Mf ITIZ) @ Ic (t:;; (:'B:) Test Process
* =,
No. stye | M) |y | gin | @A V) | 1kHzt T @A) (V) | 0 V) A in Max ™A |y | Max | Conditions | No.
Min Max Min Max Min Max

BCX59-9 TO-92 45 7 40 0.01 5 0.5 1.0 100 125 10 | 800 (Note 5) 10
(97) 250 460 2 5
160 630 10 1
60 100 1

BCX59-10 | TO-92 45 7 100 0.01 5 0.5 10 100 125 10 | 800 (Note 5) 10
(97) 380 630 2 5
240 1000 10 1
60 100 1

BCX70G | TO-236 45 45 5 20 32 | 120 220 2 5 0.55 0.7 105 50 45 | 125 10 | 800 6 | (Notes 17, 19) 10
(49) 60 5 1

BCX70H TO-236 45 45 5 20 32 | 180 310 2 5 0.55 0.7 105 50 45 1125 10 | 800 6 (Notes 17, 19) 10
(49) 70 50 1
20 0.01 5

BCX70J TO-236 45 45 5 20 32 | 250 460 2 5 0.55 0.7 1.05 50 45 (125 10 | 800 6 (Notes 17, 19) 10
(49) 90 5 1
40 0.01 5

BCX71G | TO-236 45 45 5 20 32 | 120 220 2 5 0.55 0.7 1.05 50 4.5 | 125 10 | 800 6 | (Notes 17, 19) 68
(49) 60 50 1

BCX71H | TO-236 45 45 5 20 32 | 180 310 2 5 0.55 0.7 1.05 50 45 | 125 10 | 800 6 | (Notes 17, 19) 68
(49) 70 50 1
20 0.01 5

BCX71J TO-236 45 45 5 20 32 | 250 460 2 5 0.55 0.7 1.05 50 45 1125 10 | 800 6 | (Notes 17, 19) 68
(49) 90 5 1
40 0.01 5

BCX78 TO-92 32 5 120 630 2 5 0.6 10 100 | 45 | 200 10 6 (Note 1) 68
(97) 80 1000 10 1
40 100 1

BCX78-7 TO-92 32 5 120 220 2 5 0.6 10 100 | 4.5 | 200 10 6 (Note 1) 68
(97) 80 10 1
40 100 1
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Bipolar Pro Electron Series

Bipolar Pro Electron Series (Continued)

8L

Vces® Ices” Hee VBE(SAT)
Type Case | Vceo V::VE)O V(EVB)O IcBo . VcB hte Ilc Vce VC?(VS;A'I;)( VBe(ON)* @ Ic ((::;:b) (Mf‘Hrz) @ Ic (t:;f) (:IB:) Test Process
*
No. Style (\)] Min Min (nA) (V) 1kHz (mA) (V) Max ] ) (mA) Max | Min Max (mA) Max | Max Conditions No.
Min Max Min Max Min Max

BCX78-8 TO-92 32 5 30 0.01 5 0.6 1.0 100 | 45 | 200 10 6 (Note 1) 68
(97) 180 310 2 5
120 400 10 1
45 100 1

BCX78-9 TO-92 32 5 40 0.01 5 0.6 10 100 | 45 | 200 10 6 (Note 1) 68
97) 250 460 2 5
160 630 10 1
60 100 1

BCX78-10 | TO-92 32 5 100 0.01 5 0.6 1.0 100 | 4.5 | 200 10 6 (Note 1) 68
(97) 380 630 2 5
240 1000 10 1
60 100 1

BCX79 TO-92 45 5 80 1000 10 1 0.6 1.0 100 | 4.5 | 200 10 6 (Note 1) 68
97) 40 100 1
120 630 2 5

BCX79-7 | TO-92 45 5 120 220 2 5 0.6 1.0 100 | 4.5 | 200 10 6 (Note 1) 68

97)

BCX79-8 TO-92 45 5 120 400 10 1 0.6 1.0 100 | 4.5 | 200 10 6 (Note 1) 68
97) 45 100 1
30 0.01 5
180 310 2 5

BCX79-9 TO-92 45 5 160 630 10 1 0.6 1.0 100 | 45 | 200 10 6 (Note 1) 68
(o7 60 100 1
40 0.01 5
250 460 2 5

BCX79-10 | TO-92 45 5 240 1000 10 1 0.6 10 100 | 45 | 200 10 6 (Note 1) 68
97) 60 100 1
100 0.01 5
380 630 2 5

BD370A | TO-237 80 45 100 45 | 25 500 2 0.7 1.2* 1A 30 | 50 200 | 420 6 | (Notes 5 & 6) 78
(91) 40 400 100 1




61-L

Bipolar Pro Electron Series (continued)

Vces® Ices® Hre VBE(SAT)
V, V,
Type Case | Vcgo (ch)o (EVB)° Iceo,Ves| hre Ic Vce vc'(a\(’s)‘m& Veeon)® ., lc (c‘;‘; (M:I:z) e lc ::;') (:;) Test Process
No. Style | (V) y (MA) (V) | 1kHz* ~ (mA) (V) v Cma|P (mA) Conditions | No.
. Min | Min Max . Max | Min Max Max | Max
Min Max Min Max Min Max

BD370A-10 | TO-237 80 45 100 45 | 25 500 2 0.7 1.2* 1A 30 | 50 200 | 420 6 (Notes 5 & 6) 78
91) 63 160 100 1

BD370A-16 | TO-237 80 45 100 45 | 25 500 2 0.7 1.2* 1A 30 | 50 200 | 420 6 | (Notes 5 & 6) 78
91) 100 250 100 1

BD370A-25 | TO-237 80 45 100 45 | 25 500 2 0.7 1.2* 1A 30 | 50 200 | 420 6 | (Notes 5 & 6) 78
91) 160 400 100 1

BD370B TO-237 80 60 100 60 | 25 500 2 0.7 1.2* 1A 30 | 50 200 | 420 6 (Notes 5 & 6) 78
91) 40 400 100 1

BD370B-10 | TO-237 80 60 100 60 | 25 500 2 0.7 1.2* 1A 30 | 50 200 | 420 6 | (Notes 5 & 6) 78
91) 63 160 100 1

BD370B-16 | TO-237 80 60 100 60 | 25 500 2 0.7 1.2* 1A 30 | 50 200 | 420 6 (Notes 5 & 6) 78
1) 100 250 100 1

BD370B-25 | TO-237 80 60 100 60 | 25 500 2 0.7 12* 1A 30 | 50 200 | 420 6 (Notes 5 & 6) 78
91) 160 400 100 1

BD370C TO-237 80 80 100 80 | 25 500 2 0.7 12* 1A 30 | 50 200 | 420 6 | (Notes 5 & 6) 78
(91) 40 400 100 1

BD370C-6 | TO-237 80 80 100 80 | 25 500 2 0.7 1.2* 1A 30 | 50 200 | 420 6 (Notes 5 & 6) 78
(91) 40 100 100 1

BD370C-10 | TO-237 80 80 100 80 | 25 500 2 0.7 12* 1A 30 | 50 200 | 420 6 (Notes 5 & 6) 78
(91) 63 160 100 1

BD370C-16 | TO-237 80 80 100 80 | 25 500 2 0.7 12* 1A 30 | 50 200 | 420 6 | (Notes 5 & 6) 78
1) 100 250 100 1

BD370D | TO-237| 80 | 100 100 80 | 25 50 2 | 07 12* 1A | 30 | 50 200 | 420 | 6 |(Notes5&6)| 38
1) 40 400 100 1

BD370D-6 |TO-237| 80 | 100 100 80 | 25 500 2 07 1.2* 1A | 30 | 50 200 [ 420 | 6 |(Notes5&6)| 38
1) 40 100 100 1

BD370D-10 | TO-237 80 100 100 80 | 25 500 2 0.7 1.2* 1A 30 | 50 200 | 420 6 | (Notes5 &6) 38
(91) 63 160 100 1

BD371A TO-237 80 45 100 45 | 25 500 2 0.7 1.2* 1A 30 | 50 200 | 420 6 (Notes 5 & 6) 38
91) 40 400 100 1
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Bipolar Pro Electron Series

Bipolar Pro Electron Series (Continued)

Vces* Ices” Hre VBE(SAT)
V, \'/ \'/ f
Type Case | Vceo (CVE)O (EVB)O IcBo @ Ve hte Ilc Vce C?‘(IS)ATS)( VBE(ON)* @ Ic ((':;;:b) (MITIz) @ Ic (t::) (:;) Test Process
No. Style ) ) (nA) (V) 1kHz* ~(mA) (V) ) (mA) (mA) Conditions No.
Min Min | Min Max Min Max Max Min Max Max | Min Max Max | Max
BD371A-10 | TO-237 80 45 100 45 | 25 500 2 0.7 1.2* 1A 30 | 50 200 | 420 6 | (Notes 5 & 6) 38
1) 63 160 100 1
BD371A-16 | TO-237 80 45 100 45 | 25 500 2 0.7 1.2* 1A 30 | 50 200 | 420 | 6 | (Notes5 &®6) 38
(1)} 100 250 100 1
BD371A-25 | TO-237 80 45 100 45 | 25 500 2 0.7 1.2* 1A 30 | 50 200 [ 420 | 6 | (Notes5&6) 38
1) 180 400 100 1
BD371B TO-237 80 60 100 60 | 25 500 2 0.7 1.2* 1A 30 | 50 200 | 420 | 6 | (Notes5&6) 38
(91) 40 400 100 1
BD371B-10 | TO-237 80 60 100 60 | 25 500 2 0.7 1.2* 1A 30 | 50 200 | 420 | 6 | (Notes5&6) 38
(91) 63 160 100 1
BD371B-16 | TO-237 80 60 100 60 | 25 500 2 0.7 1.2* 1A 30 | 50 200 | 420 | 6 | (Notes5&®6) 38
(91) 100 250 100 1
BD371B-25 | TO-237 80 60 100 60 | 25 500 2 0.7 1.2* 1A 30 | 50 200 | 420 | 6 | (Notes5&#6) 38
(91) 160 400 100
BD371C TO-237 80 80 100 80 | 25 500 2 0.7 1.2* 1A 30 | 50 200 | 420 | 6 | (Notes5&6) 38
91) 40 400 100 1
BD371C-6 | TO-237 80 80 100 80 | 25 500 2 0.7 1.2* 1A 30 | 50 200 | 420 | 6 | (Notes5&#6) 38
91) 40 100 100 1
BD371C-10 | TO-237 80 80 100 80 | 25 500 2 0.7 1.2* 1A 30 | 50 200 | 420 | 6 | (Notes5&6) 38
1) 63 160 100 1
BD371C-16 | TO-237 80 80 100 80 | 25 500 2 0.7 1.2* 1A 30 | 50 200 | 420 | 6 | (Notes5&®6) 38
1) 100 250 100 1
BD371D TO-237 80 100 100 100 | 25 500 2 0.7 1.2* 1A 30 | 50 200 | 420 | 6 | (Notes5&®6) 39
©1) 40 400 100 1
BD371D-6 | TO-237 80 100 100 100 | 25 500 2 0.7 1.2* 1A 30 | 50 200 [ 420 | 6 | (Notes5&6) 39
(91) 40 100 100 1
BD371D-10 | TO-237 80 100 100 100 | 25 500 2 0.7 1.2* 1A 30 | 50 200 | 420 | 6 | (Notes5&6) 39
1) 63 160 100 1
BD372A TO-237 80 45 100 45 | 25 500 2 0.7 1.2* 1A 30 | 50 200 | 420 | 6 | (Notes5&6) 78
(90) 40 400 100 1
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Bipolar Pro Electron Series (continued)

Vces®

Ices”

Hre

VBE(SAT)

Vi \"/
Type Case | VcBo (ch)O (EVB)O IcBo @VCB hte Ic Vce VCT‘(,S)AT&) Veeion)* , lc :;:; (Mf:;z) @ Ic (t::) (:;) Test Process
*
No. Style ) Min | Min (nA) (V) 1kHz (mA) (V) Max .(V) (mA) Max | Min Max (mA) Max | Max Conditions No.
Min Max Min Max Min Max

BD372A-10 | TO-237 ( 80 45 100 45 | 25 500 2 0.7 1.2* 1A | 30 | 50 200 | 420 | 6 | (Notes5&6) 78
(90) 63 160 100 1

BD372A-16 | TO-237 80 45 100 45 | 25 500 2 0.7 1.2* 1A 30 | 50 200 | 420 6 | (Notes 5 &6) 78
(90) 100 250 100 1

BD372A-25 | TO-237 | 80 45 100 45 | 25 500 2 0.7 1.2* 1A | 30 | 50 200 | 420 | 6 | (Notes5&®6) 78
(90) 160 400 100 1

BD372B TO-237| 80 60 100 60 | 25 500 2 0.7 12* 1A | 30 | 50 200 [ 420 | 6 | (Notes5&6) 78
(90) 40 400 100 1

BD372B-10 | TO-237 | 80 60 100 60 | 25 500 2 0.7 1.2* 1A | 30 | 50 200 | 420 | 6 | (Notes5&6) 78
(90) 63 160 100 1

BD372B-16 | TO-237 | 80 60 100 60 | 25 500 2 0.7 12* 1A | 30 | 50 200 | 420 | 6 | (Notes5&6) 78
(90) 100 250 100 1

BD372B-25 | TO-237 | 80 60 100 60 | 25 500 2 0.7 1.2* 1A | 30 | 50 200 | 420 [ 6 | (Notes 5 &6) 78
(90) 160 400 100 1

BD372C TO-237 80 80 100 80 | 25 500 2 0.7 1.2* 1A 30 | 50 200 | 420 6 | (Notes5 &6) 78
(90) 40 400 100 1

BD372C-6 | TO-237| 80 80 100 80 | 25 500 2 0.7 12* 1A | 30 | 50 200 | 420 | 6 | (Notes5&#6) 78
(90) 40 100 100 1

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

BD372C-16 | TO-237 | 80 100 100 100 | 25 500 2 0.7 12* 1A | 30 | 50 200 | 420 | 6 | (Notes5&#6) 78
(90) 100 250 100 1

BD372D TO-237| 80 100 100 100 | 25 500 2 0.7 12* 1A | 30 | 50 200 | 420 | 6 | (Notes5 &6) 79
(90) 40 400 100 1

BD372D-6 | TO-237| 80 100 100 100 | 25 500 2 0.7 12* 1A | 30 | 50 200 | 420 | 6 | (Notes5&6) 79
(90) 40 100 100 1

BD372D-10 | TO-237 | 80 100 100 100 | 25 500 2 0.7 12* 1A | 30 | 50 200 | 420 | 6 | (Notes5&6) 79
(90) 63 160 100 1

BD373A TO-237| 80 45 100 45 | 25 500 2 0.7 12* 1A | 30 | 50 200 | 420 | 6 | (Notes5 &6) 38
(90) 40 400 100 1
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Bipolar Pro Electron Series

Bipolar Pro Electron Series (continued)

Vces® Ices* Hee VBE(SAT)
V, V| V
Type Case | Vceo (ch)O (E‘go IcBo @ Ve hte @ Ic Vce CT‘(,S)ATA VBE(ON)* @ Ic :;:; (Mzz) @ Ic (t: :) (:'B:) Test Process
*
No. Style ) Min | Min (nA) (V) 1kHz (mA) (V) Max ) (mA) Max | Min Max (mA) Max | Max Conditions No.
Min Max Min Max Min Max

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

BD373A-16 | TO-237 80 45 100 45 | 25 500 2 0.7 1.2* 1A 30 | 50 200 | 420 6 | (Notes 5 &6) 38
(90) 100 250 100 1

BD373A-25 | TO-237 80 45 100 45 | 25 500 2 0.7 1.2* 1A 30 | 50 200 | 420 6 | (Notes5 & 6) 38
(90) 160 400 100 1

BD373B | TO-237| 80 | 80 100 80 | 25 50 2 | 07 12* 1A | 30 | 50 200 [ 420 | 6 |(Notes5&6)| 38
(90) 40 400 100 1

BD373B-10 | TO-237 80 60 100 80 | 25 500 2 0.7 1.2* 1A 30 | 50 200 | 420 6 | (Notes 5 & 6) 38
(90) 63 160 100 1

BD373B-16 | TO-237 80 60 100 60 | 25 500 2 0.7 1.2* 1A 30 | 50 200 | 420 6 | (Notes 5 & 6) 38
: (90) 100 250 100 1

BD373B-25 | TO-237 80 60 100 60 | 25 - 500 2 0.7 1.2* 1A 30 | 50 200 | 420 6 | (Notes 5 & 6) 38
(90) 160 400 100 1

BD373C TO-237 80 80 100 80 | 25 500 2 0.7 1.2* 1A 30 | 50 200 | 420 6 | (Notes 5 &6) 38
(90) 40 400 100 1

BD373C-6 | TO-237 80 80 100 80 | 25 500 2 0.7 1.2* 1A 30 | 50 200 | 420 6 | (Notes 5 & 6) 38
(90) 40 100 100 1

BD373C-10 | TO-237 80 80 100 80 | 26 500 2 0.7 1.2* 1A 30 | 50 200 | 420 6 | (Notes5&6) 38
(90) 63 160 100 1

BD373C-16 | TO-237| 80 | 80 100 80 | 25 500 2 | 07 12* 1A | 30 | 50 200 | 420 | 6 |(Notes5&6)| 38
(90) 100 250 100 1

BD373D TO-237 80 100 100 100 | 25 500 2 0.7 1.2* 1A 30 | 50 200 | 420 6 | (Notes 5 &6) 38
(90) 40 400 100 1

BD373D-6 | TO-237 80 100 100 100 | 25 500 2 0.7 1.2* 1A 30 | 50 200 | 420 | 6 | (Notes5 &#6) 38
(90) 40 100 100 1

BD373D-10 | TO-237 80 100 100 100 | 25 500 2 0.7 1.2* 1A 30 | 50 200 [ 420 | 6 | (Notes5&®6) 38
(90) 63 160 100 1

BF240 TO-92 40 40 4 100 20 | 65 225 1 10 0.65 0.74* 1 0.34 1 3.5 (Note 7) 47
(98) 6 12 7
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Bipolar Pro Electron Series (continued)

Vces® Ices® Hee VBE(SAT)
NF
Type | Case | Vcgo V(ch)o V(EVB)O Iceo ., VecB hse Ic Vce VCf‘(IS)AT?& VBE(ON)* Ic ((’:;::; (Mf ITIZ) e lc (t::) (dB) Test Process
. .
No. Style ) Min | Min (nA) (V) 1 kHz (mA) (V) Max ) (\)) (mA) Max | Min  Max (mA) Max | Max Conditions No.
Min Max Min Max Min  Max
BF241 | TO-92 40 40 4 100 20 35 125 1 10 0.65 0.74* 1 0.34 1 3.5 (Note 7) 47
(98) 6 12 7
BF494 | TO-92 30 20 5 65 220 1 10 49
(98)
BF495 | TO-92 30 20 5 35 250 1 10 49
(98)
BF536 | TO-236 30 30 4 50 20 25 1 10 42
(49)
BF840 | TO-236 40 40 4 100 20 65 220 1 10 47
(49)
BF841 | TO-236 40 40 4 100 20 | 35 125 1 10 47
(49)
BF936 | TO-92 30 20 4 50 20 | 25 1 10 6 (Note 7) 75
(97)
BFS18 | TO-236 30 30 5 100 20 | 35 125 1 10 49
(49)
BFS19 | TO-236 30 30 5 100 25 | 65 225 1 10 49
(49)
BSR13 | TO-236 60 30 5 30 50 | 35 0.1 10 0.4 1.3 150 8 | 250 20 19
(49) 50 1 10
75 10 10
100 300 150 10 1.6 2.6 500
50 150 1
30 500 10
BSR14 | TO-236 75 40 6 10 60 35 0.1 10 0.3 0.6 1.2 150 8 300 20 19
(49) 50 1 10
75 10 10 1.0 2.0 500
100 300 150 10
50 150 1
40 500 10
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Bipolar Pro Electron Series

Bipolar Pro Electron Series (Continued)

Vces® . | lces™ Hee VBE(SAT)
V,
i | case | Veso | 650 | V630 eso g Vem | e g to Vo | YOHET, Vetiow' g o || (i o e || B0 st | prcens
*
No. Style | (V) min | Min mA) (V) | 1kHz (mA) (V) Max _(V) (mA) Max | Min Max (mA) Max | Max Conditions No.
Min Max Min Max Min Max )
BSR15 | TO-236 | 60 40 5 20 50 | 35 01 10 0.4 1.3 150 | 8 |200 50 | 100 (Note 9) 63
(49) 50 1 10
75 10 10 1.6 26 500
100 300 150 10
30 500 10
BSR16 | TO-236 | 60 60 5 10 50 | 75 01 10 0.4 1.3 150 | 8 |200 50 | 100 (Note 9) 63
(49) 100 1 10
100 10 10 1.6 26 500
100 300 150 10
50 500 10
BSR17 | TO-236 | 60 40 6 |5pA 50 | 20 0.1 1 0.2 065 085 10 250 20 | 250 (Note 5) 23
(49) 35 1 1
50 150 10 1
30 50 1
15 100 1 0.3 0.95 50
BSR18 | TO-236 | 60 40 6 |5pA 50 | 20 0.1 1 0.2 065 085 10 200 20 | 300 (Note 5) 66
(49) 35 1 1
50 150 10 1
30 50 1
) 15 100 1 0.3 095 50
BSR19 | TO-236 | 160 | 140 6 100 100 | 60 1 5 0.15 1.0 10 6 |100 300 10 10 (Note 16) 16
(49) 60 10 5
20 250 50 5 0.25 12 50
BSR20 [ TO-236 | 130 | 120 5 100 100 | 30 . 0.2 1.0 10 6 [100 400 10 8 (Note 16) 16
(49) 40 180 10 5
40 50 5 0.5 1.0 50
BSS38 | TO-236| 120 | 100 5 200 90 | 20 4 0.7 4 60 4 | 1000 (Notes 17, 18) 16
(49) 3.0 12 50
BSS63 | TO-236 | 110 | 100 6 100 90 | 30 10 1 0.25 09 25 50 25 74
(49) 30 25 1
BSS64 | TO-236 | 120 80 5 100 90 | 20 10 1 0.15 12 4 60 4 | 1000 (Note 5) 16
(49) 0.2 50
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Bipolar Pro Electron Series (Continued)

Vces® Ices” Hre VBE(SAT)
Type Case | Vcso v(ch)O V(EVB)O IcBO @ Ve he @ Ic Vce VCT‘(,S)A 12( VBe(ON)® @ Ic (io'_% (M'IIZ) e Ic (t::) (:;) Test Process
*
No. Style (\2] Min | Min (mA) (V) 1kHz (mA) (V) Max ) (\)] (mA) Max | Min Max (mA) Max | Max Conditions No.
Min Max Min Max Min Max
BSS79-B | TO-236 60 40 5 10 50 | 40 120 150 10 0.4 150 6 | 200 20 19
(49) 1.6 500
BSS79-C | TO-236 60 40 5 100 50 | 100 300 150 10 0.4 150 6 | 200 20 19
(49) 1.6 500
BSS80-B | TO-236 60 40 5 10 50 | 40 120 150 10 0.4 150 8 | 200 20 63
(49) 16 500
BSS80-C | TO-236 60 40 5 100 50 | 100 300 150 10 0.4 150 8 | 200 20 63
(49) 16 500
BSV52 TO-236 20 12 5 100 10 | 25 1 1 0.3 10 400 10 18 (Note 18) 21
(49) 40 120 10 1 0.25 0.7 085 10
25 50 1 0.4 1.2 50
BSX39 TO-236 14 100 12 | 25 1 1 0.25 0.7 085 10 18 (Note 1) 21
(49) 40 200 10 1
25 50 1 0.4 1.2 5
TEST CONDITIONS:
Note 1: Ig = 200 pA, Vog = 5V, f = 1 kHz. Note 11: Ig/lg = 20.
Note 2: I = 100 mA, Vg = 20V, Ig! = Ig2 = 5 mA. Note 12: Ig = 200 pA, Vgg = 5V, f = 30 Hz to 15 kHz.
Note 3: Ig = 200 pA, Vog = 2V, f = 1 kHz. Note 13: Ic/lg = 40.
Note 4: I = 100 mA, Ve = 10V, Ig! = Ig2 = 10 mA. Note 14: Ic/lg = 1000.
Note 5: I = 10 mA, Veg = 3V, Ig! = Ig2 = 1 mA. Note 15: Ic/lg = 33.
Note 6: Ic = 100 pA, Vg = 5V, f = 1 kHz. Note 16: I = 250 pA, Vgg = 5V, f = 10 Hz to 15.7 kHz.
Note 7: Ic = 1 mA, Vgg = 10V, f = 200 MHz. Note 17: Ic = 15 mA, Ig! = Ig2 = 1 mA.
Note 8: Ic = 1 mA, Vg = 5V, f = 1 kHz. Note 18: Ic/lg = 3.3.
Note 9: Ic = 150 mA, Vg = 6V, Ig! = Ig2 = 15 mA. Note 19: Icg = 200 pA, Vg = 5V, f = 200 Hz.

Note 10: I = 10 pA, Vg = 5V, f = WB.
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JFET Pro Electron Series
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Semiconductor JFET Pro Electron Series
BVgss | lass NF
Ve Vas Ipss Re(YFs) Ciss Crss (dB) @ Rg =1k

Type | Case | BV, I I I V, V Process|Pkg.
M style | () 610 | Ay (V€ VOS ()| W)@ Vas B (mA) eVps| (mmho) @ f |(F) eVps |'US\(eFevps| 0S| . f |TRE N

: Min Max (V) Min Max (V) Min Max (V) |Min Max (MHz)|Typ (V) Typ (V) n (H2)* ’ :

Min (A)|Max (V)
Max Typ (MHz)

BF244A|TO92|30 1 | 5 20|05 8 15 10|04 22 15 200 2 65 15| 3 6.5 0.001| 4 20 |—-1[11 20| -1 1.5 100 50 94
BF244B| TO-92|30 1 5 20|05 8 15 10|16 38 15 200( 6 15 15| 3 6.5 0.001| 4 20 -1{11 20| -1 1.5 100 50 94
BF244C|TO92|30 1 | 5 20|05 8 15 10|32 75 15 200|12 25 15| 3 6.5 0.001| 4 20 |—-1f{11 20|—1 1.5 100 50 94
BF245A|TO92{30 1 | 5 20(05 8 15 10|04 22 15 200( 2 65 15| 3 6.5 0.001| 4 20 [—-1}11 20| -1 50 | 97
BF245B| TO-92| 30 1 5 20|05 8 15 10 (16 38 15 200 6 15 15| 3 6.5 0.001| 4 20 -1]11 20| -1 50 97
BF245C| TO-92| 30 1 5 20|05 8 15 1032 75 15 200|112 25 15| 3 6.5 0.001| 4 20 -1}11 20| -1 50 97
BF246A(TO92|25 1 | 5 15[06 145 15 10|15 40 15 200|/30 80 15| 8 0.001| 11 (Note1)s| 0 [35 15| 0 51 94
BF246B|T0O-92|25 1 | 5 15|06 145 15 10 (30 7.0 15 200|60 140 15| 8 0.001| 11 (Note1)5|/ 0 [35 15| 0 51 94
BF246C|{TO92|25 1 | 5 15(06 145 15 10|55 12 15 200(110 250 15| 8 0.001| 11 (Note1)5| 0 |35 15| 0 51 94
BF247A(TO-92| 25 1 5 15|06 145 15 10 (15 40 15 200|/30 80 15| 8 0.001| 11 (Note1)5| 0 |35 15| O 51 97
BF247B| TO-92| 25 1 5 15(06 145 15 10 (3.0 7.0 15 200|60 140 15| 8 0.001| 11 (Note1)5 0 |35 15| O 51 97
BF247C| TO-92| 25 1 5 15|06 145 15 10 |55 12 15 200|110 250 15| 8 0.001| 11 (Note1)5{ 0 |35 15| O 51 97
BF256A| TO-92|30 1 5 20 05 75 15 200| 3 7 15145 0.001 0.7 20| -1 7.5 800 50 97
BF256B|TO-92|30 1 | 5 20 05 75 15 200| 6 13 1545 0.001 0.7 20| -1 7.5 800 50 | 97
BF256C{ TO-92{30 1 5 20 05 75 15 200(11 18 15 (45 0.001 0.7 20| -1 7.5 800 50 97
BSR56 |SOT23| 40 1 1 200 4 10 15 1 50 15 5 10| 0 51 49
BSR57 |SOT23| 40 1 1 2002 6 15 1 20 100 15 5 10| 0 51 49
BSR58 [SOT23| 40 1 1 20 {08 4 15 1 8 80 15 5 10) 0 51 49
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Semiconductor Consumer Series
Vces® Ices® VBE(SAT) fr
V,
Type | Case | Vcgo fVE)o V(EJ.)O IcBo@ Ve Hre @ Ic& Ve VCT‘(’S)ATa)‘ Vegoon)* @ Ic (CO'_P) (MH2) @ I¢ (t::) (:;) Test Process
No. Style (\)] N ) (nA) (V) (mA) (V) ) (mA) P Min Max (mA) Condition No.
Min | Min Max Max Max | Max
Min Max Min Max Min Max

CS9011 | TO-92 40 30 5 100 30 | 39 198 1 5 0.3 075 10 3.5 | 150 1 4 (Note 4) 23
(92)

CS9012 | TO-92 40 25 5 100 25 | 64 202 50 1 0.6 12 300 68
(92)

CS9013 | TO-92 40 25 5 100 25 | 64 202 50 1 0.6 1.2 300 10
(92)

CS9014 | TO-92 50 40 5 50 30 | 60 600 1 5 0.3 1 10 4.5 | 100 10 10 (Note 5) 07
(92)

CS9015 | TO-92 50 40 5 50 30 | 60 600 1 5 0.3 1 10 6.0 | 100 10 10 (Note 5) 62
(92)

CS9016 | TO-92 30 20 5 50 20 28 146 1 5 0.3 1 10 1.6 | 300 1 5 (Note 6) 49
(92)

CS9018 | TO-92 30 15 5 50 20 | 28 146 1 5 0.3 1 10 1.7 | 400 2 43
(92)

ED1402 | TO-92 35 30 4 10 10 [ 110 810 2 5 10 (Note 7) 11
92)

ED1502 | TO-92 25 20 4 10 10 | 36 210 1 10 350 5 49
(92)

ED1602 | TO-92 35 30 4 10 10 | 70 475 2 5 : 10 (Note 7) 69
(92)

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

ED1802 | TO-92 30* 25 5 100* 20 40 0.5A 1 0.4 500 77
(92) 106 300 100 1

SA733 | TO-92 60 50 50 100 50 | 90 600 1 6 0.3 100 6 150 10 20 69
(94)

SA1015 | TO-92 50 50 5 100 40 70 400 2 6 0.3 100 7 10 69
(94) 25 150 6
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Consumer Series

Consumers Series (Continued)
Vces* Ices™ VBE(SAT) fr
Type | Case | Veao V&E)° v('§7)° lceo@Ves | Hre @ lc& Ve vc?\(,si“}, VBEON)' @ Ic (c‘;‘; (MHz) @ I¢ (t:;") (:;) Test | Process
No. Style (\)] . (nA) (V) (mA) (V) ) (mA) p Min Max (mA) Condition No.
Min Min " Max Max Max | Max
Min Max Min Max Min Max
SC945 | TO-92| 60 ‘50 5 100 50 | 90 600 1 6 0.3 100 4 {150 10 20 11
94)
SC1815 | TO-92 | 60 50 5 100 50 | 70 400 2 6 0.3 100 4 10 11
(94) 25 150 6
NA11 |[TO92| 25 20 5 ipA 20 | 30 350 100 3 05 1.0 400 | 45 | 50 100 (Note 2) 10
*
NA12 TO-92| 25 20 5 ipA 20 | 30 350 100 3 05 1.0 400 7 50 100 (Note 2) 68
NA31 TO-92| 35 30 5 ipA 30 | 30 350 300 5 0.5 12 12A ) 10 | 20 300 (Note 2) 37
*
NA32 TO-92| 35 30 5 ipA 30 | 30 350 300 5 0.5 1.2 12A| 17 | 20 300 (Note 2) 77
*
NB111 | TO-92 | 40 35 6 100 35 | 100 350 15 5 0.4 095 20 4 | 100 15 (Note 3) 11
*
NB121 | TO-92| 40 35 6 100 35 | 100 350 15 5 04 095 20 6 | 100 15 (Note 3) 69
*
NR421 | TO-92| 35 30 3 100 30 | 20 240 2 5 0.3 095 10 1.3 | 450 2 (Note 1) 42
(96)
NR431 | TO-92 18 15 3 100 15 | 20 240 1 5 0.3 095 10 1.7 | 350 1 (Note 1) 43
*
SS8050 | TO-92 | 40 25 6 100 35 | 45 5 1 0.5 1.2 800 9 | 100 50 37
(92) 85 300 100 1
40 800 1
S$S8550 | TO-92 | 40 25 6 100 35 | 45 5 1 0.5 1.2 800 | 15 | 100 50 77
(92) 85 300 100 1 i
40 800 1
*Case style means available in EBC or ECB pinouts.
TEST CONDITIONS:
Note 1: Ic/Ig = 20 Note 5: Ic = 100 pA, f = 5 kHz
Note 2: Ic/Ig = 40 Note 6:Ic = 1 mA, f = 100 MHz
Note 3: ic/Ig = 50" Note 7: Ic = 200 pA, f = 2 kHz
Note 4:ic = 1 mA, f = 1 MHz
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Consumers Series (Continued)

Hpg Bins
A B C D E F G H i K L M N
CS9011 39-60* 54-80 72-108 97-146 132-198
CS9012 64-91* 78-112 96-135 118-166 144-202*
CS9013 64-91* 78-112 96-135 118-166 144-202*
CS9014 60-150 100-300 | 200-600
CS9015 60-150 100-300 | 200-600
CS9016 28-45* 39-60 54-80 72-108 97-146*
CS9018 28-45* 39-60 54-80 72-108 97-146*
ED1402 110-165* 150-225 | 202-318 290-450 410-810*
ED1502 36-55* 48-75 66-100 84-127 105-210*
ED1602 70-105* 90-140* 125-190 170-260 | 223-475*
ED1702 106-150* 132-188 170-233 | 213-300*
ED1802 106-150* 132-188 170-233 | 213-300*
*Orders must contain at least two adjacent bins.
HEe Bins
OR YE GR B C D

SA1015 70-140* 120-240 200-400

SC1815 70-140* 120-240 200-400

S$S8050 85-160 120-200 160-300*

SS8550 85-160 120-200 160-300*

*Orders must contain at least two adjacent bins.
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Consumer Series

Consumers Series (Continued)

Heg Bins
R Q P K G H | J X Y
SA733 90-180 135-270 200-400 300-600
SC945 90-180 135-270 200-400 300-600
NA11 68-110* 100-160 140-240 200-350* 30-110 100-350
NA12 68-110* 100-160 140-240 200-350* 30-110 100-350
NA31 68-110 100-160 140-240* 30-110 100-350
NA32 68-110 100-160 140-240* 30-110 100-350
NA111 100-160 140-240 200-350 100-350
NA121 100-160 140-240 200-350 100-350
*Orders must contain at least two adjacent bins.
Hgg Bins
E F G H R S T
NR421 30-50* 45-75 68-110 100-160* 20-50* 45-110 100-240*
NR431 30-50 45-75 68-110 100-160* 20-50* 45-110 100-240*

*Orders must contain at least two adjacent bins.
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National _
Semiconductor NPN Bipolar
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Power Transistors
Vceo | Vceo | Veso loex” VcE(sa VBE(SAT) Cob fr
Type Case IcBo Ve hge Ic Vce (SAT) Ic Ic Process
No. Style V) V) V) A Cv | min Max® @) ¥ V) & M e, (pF) (MHz) e ) No.
- Min Min Min ';‘ax Max Min  Max Max | Min  Max -
D42C1 | TO-202 30 5 10* 40 | 25 02 1 0.5 13 1 100 | 3 0.02 4P
(56) 10 1 1
D42C2 | TO-202 30 5 10* 40 | 40 120 02 1 0.5 13 1 100 | 3 0.02 4P
(56) 20 1 1
D42C3 | TO-202 30 5 10* 40 | 40 02 1 0.5 13 1 100 | 3 0.02 4P
(56) 20 2 1
D42C4 | TO-202 45 5 10* 55 | 25 02 1 0.5 13 1 100 | 3 0.02 4P
(56) 10 1 1
D42C5 | TO-202 45 5 100 55 | 40 120 02 1 05 13 1 100 | 3 0.02 ap
(56) 20 1 1
D42C6 | TO-202 45 5 10* 55 | 40 02 1 05 13 1 100 | 3 0.02 4P
(56) 20 2 1
D42c7 | TO-202 60 5 100 75 | 25 02 1 0.5 13 1 100 | 3 0.02 4P
(56) 10 1 1
D42C8 | TO-202 60 5 100 70 | 40 120 02 1 0.5 1.3 1 100 | 3 0.02 4p
(56) 20 1 1
D42C9 | TO-202 60 5 10* 70 | 40 02 1 0.5 13 1 100 | 3 0.02 ap
(56) 20 2 1
D42C10 | TO-202 80 5 100 9 | 25 02 1 0.5 1.3 1 100 | 3 0.02 4P
(56) 10 1 1
D42C12 | TO-202 80 5 10* 9 | 40 02 1 0.5 13 1 100 | 3 0.02 4P
(56)
D44C1 | TO-220 30 5 10* 40 | 25 02 1 0.5 1.3 1 100 | 3 0.02 4P
@7 10 1 1
D44C2 | TO-220 30 5 10* 40 | 40 120 02 1 05 1.3 1 100 | 3 0.02 4p
(37) 20 1 1
D44C3 | TO-220 30 5 10* 40 | 40 02 1 0.5 13 1 100 | 3 0.02 4P
37 20 2 1
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NPN Bipolar Power Transistors

NPN Bipolar Power Transistors (continued)
Veceo | Vceo | Veso leex” VCE(SAT) VBE(SAT) Cob fr
Type Case lceo . Ve heg lc Vce Ic Ic Process
No syye | V) M 1 ua®wv | Mn mMax® @) & V) & N L (MHz) @ ) No
) Min Min Min I}Ilbax Max Min  Max Max | Min Max )
D44C4 | TO-220 45 5 10* 55 25 0.2 1 0.5 1.3 1 100 3 0.02 4p
(37) 10 1 1
D44C5 | TO-220 45 5 100 55 40 120 0.2 1 0.5 1.3 1 100 3 0.02 4P
(37 20 1 1
D44C6 | TO-220 45 5 10* 55 40 0.2 1 0.5 1.3 1 100 3 0.02 4p
(37) 20 2 1
D44C7 | TO-220 60 5 100 75 | 25 0.2 1 0.5 1.3 1 100 3 0.02 4P
37) 10 1 1 :
D44C8 | TO-220 60 5 100 70 | 40 120 0.2 1 0.5 1.3 1 100 3 0.02 4P
37 20 1 1
D44C9 | TO-220 60 5 10* 70 40 0.2 1 0.5 1.3 1 100 3 0.02 4P
(37) 20 2 1
D44C10 | TO-220 80 5 100 90 25 0.2 1 0.5 1.3 1 100 3 0.02 4P
87) 10 1 1
D44C12 | TO-220 80 5 10* 90 | 40 0.2 1 0.5 1.3 1 100 3 0.02 4p
@7
D44H1 TO-220 30 5 10 30 35 2 1 1.0 1.5 8 4Q
(37) 20 4 1
D44H2 | TO-220 30 5 10 30 | 60 2 1 1.0 15 8 4Q
37 40 4 1
D44H4 | TO-220 45 5 10 45 35 2 1 1.0 1.5 8 4Q
37) 20 4 1
D44H5 | TO-220 45 5 10 45 60 2 1 1.0 15 8 _ 4Q
(37) 40 4 1
D44H7 | TO-220 60 5 10 60 | 35 2 1 1.0 15 8 4Q
37) 20 4 1 ’
D44H8 | TO-220 60 5 10 60 | 60 2 1 1.0 1.5 8 4Q
37) 40 4 1
D44H10 | TO-220 80 5 10 80 | 35 2 1 1.0 1.5 8 4Q
37 20 4 1
D44H11 | TO-220 80 5 10 80 | 60 2 1 1.0 1.5 8 4Q
(37) 40 4 1
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56

Semiconductor PNP Bipolar
co Power Transistors
*
Type case | VcBo | Vceo | Veso | lces Ves hee I . Vee VCE(SAT) VBE(SAT) I Cob fr lc | Process
No. syie | V| M1 M GA @GN T Max® @) & ) v & L (MHz) @ No.
Min Min Min Max Max Min Max Max Min Max

D43C1 | TO-202 30 5 1 pA 1 10 1A 1 0.5 13 1A | 30 5P
(56) 25 200 1

D43C2 | TO-202 30 5 1pA 30 | 20 1A 1 0.5 13 1A | 30 5P
(56) 40 120 200 1

D43C3 | TO-202 30 5 1pA 30 | 20 1A 1 0.5 13 1A | 30 5P
(56) 40 200 1

D43C4 | TO-202 45 5 1pA 45 | 10 1A 1 0.5 1.3 1A | 30 5P
(56) 25 20 1

D43C5 | TO-202 45 5 1pA 45 | 20 1A 1 0.5 13 1A | 30 5P
(56) 40 120 200 1

D43C6 | TO-202 45 5 1uA 45 | 20 2A 1 0.5 13 1A | 30 5P
(56) 40 200 1

D43C7 | TO-202 60 5 100 75 | 25 0.2 1 0.5 13 1 100 | 3 0.02 5P
(56) 10 1 1

D43C8 | TO-202 60 5 100 70 | 40 120 0.2 1 0.5 13 1 | 100 | 3 0.02 5P
(56) 20 1 1

D43C9 | TO-202 60 5 10* 70 | 40 0.2 1 0.5 13 1 100 [ 3 0.02 5P
(56) 20 2 1

D43C10 | TO-202 80 5 100 9 | 25 0.2 1 0.5 13 1 | 100 | 3 0.02 5P
(56) 10 1 1

D43C12 | TO-202 80 5 10* 90 | 40 0.2 1 0.5 13 1 | 100 ] 38 0.02 5P

D45C1 | TO-220 30 5 10* 40 | 10 1 1 0.5 13 1 | 125 | 3 0.02 5P
37 25 0.2 1

D45C2 | TO-220 30 5 10* 40 | 20 1 1 05 13 1 | 125 | 3 0.02 5P
37 40 120 0.2 1

D45C3 | TO-220 30 5 10* 40 | 20 2 1 0.5 13 1 125 | 3 0.02 5P
@7 40 0.2 1
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PNP Bipolar Power Transistors

PNP Bipolar Power Transistors (continued)

V, V, Vi 1 *
Type Case cBO CEO Eso | lees® o heg e . Ve VCE(SAT) VBE(SAT) I Cob fr Ic Process
No. Style v) (4 v) (rA) @ ™ | Min Max® (a) & v Vv & vy e @A) (pF) (MHz) e A) No
Min Min Min Max Max Min Max Max Min Max )
D45C4 | TO-220 45 5 10* 55 10 1 1 0.5 1.3 1 125 3 0.02 5P
(37) 25 0.2 1
D45C5 TO-220 45 5 10* 55 20 1 1 0.5 1.3 1 125 3 0.02 5P
37 ) 40 120 0.2 1
D45C6 TO-220 45 5 10* 55 20 2 1 0.5 1.3 1 125 3 0.02 5P
(37) 40 02 1 v
D45C7 TO-220 60 5 10* 70 10 1 1 0.5 13 1 125 3 0.02 5P
37) 25 0.2 1
D45C8 TO-220 60 5 10* 70 20 1 1 0.5 1.3 1 125 3 0.02 5P
37) 40 120 0.2 1
D45C9 TO-220 60 5 10* 20 2 1 0.5 1.3 1 125 3 0.02 5P
(37) : 40 0.2 1 ‘
D45C10 TO-220 80 5 10* 90 10 1 1 0.5 1.3 1 125 0.02 5P
D45C12 TO-220 80 10* 90 0.5 1.3 1 125 0.02 5P
37 40 0.2 1
D45H1 | TO-220 30 5 10 30 20 4 1 1.0 15 8 5Q
(37) 35 2 1
D45H2 TO-220 30 5 10 30 40 4 1 1.0 1.5 8 5Q
@7 60 2 1
D45H4 TO-220 45 5 10 45 20 4 1 1.0 1.5 8 5Q
37) 35 2 1
D45H5 TO-220 45 5 10 45 40 4 1 1.0 1.5 8 5Q
37) 60 2 1
D45H7 TO-220 60 5 10 60 20 4 1 1.0 15 8 5Q
(37) 35 2 1
D45H8 TO-220 60 5 10 60 40 4 1 1.0 15 8 5Q
37) 60 2 1
D45H10 | TO-220 80 5 10 80 20 4 1 1.0 15 8 5Q
(37 35 2 1
D45H11 TO-220 80 5 10 80 40 4 1 1.0 15 8 5Q
[&Y)) 80 2 1




National

L6

Semiconductor Single Rectifier per Package
Device Case VRRM IRRM VR VM Ig Ir trr Test Proc.
No. Style (V) Min (wA) Max © v) Ve Avg. (ns) Cond. Family
Max A Max
FRP805 TO-220AC 50 10 50 0.95 8 8 35 (Note 1) R4
(a1) 50 (Note 2)
FRP810 TO-220AC 100 10 100 0.95 8 8 35 (Note 1) R4
41) 50 (Note 2)
FRP815 TO-220AC 150 10 150 0.95 8 8 35 (Note 1) R4
(1) 50 (Note 2)
FRP820 TO-220AC 200 10 200 0.95 8 8 35 (Note 1) R4
(a1) 50 (Note 2)
FRP840 TO-220AC 400 10 400 15 8 8 75 (Note 2) R6
(41)
FRP850 TO-220AC 500 10 500 15 8 8 75 (Note 2) R6
(41)
FRP860 TO-220AC 600 10 600 15 8 8 75 (Note 2) R6
(41)
FRP1005 TO-220AC 50 5 50 1.0 10 10 35 (Note 1) R4
(a1) 50 (Note 3)
FRP1010 TO-220AC 100 5 100 1.0 10 10 35 (Note 1) R4
(a1) 50 (Note 3)
FRP1015 TO-220AC 150 5 150 1.0 10 10 35 (Note 1) R4
) (41) 50 (Note 3)
FRP1020 TO-220AC 200 5 200 1.0 10 10 35 (Note 1) R4
(41) 50 (Note 3)
TEST CONDITIONS:
Note 1: Ir = 1.0A di/dy = 50 A/ps
Note 2: Ir = 8.0A di/dy = 100 A/ps
Note 3: Iz = 10A di/dy = 100 A/ps
Note 4: [z = 16A di/dy = 100 A/ps
S191}1109Y 1sed-edlin



Ultra-Fast Rectifiers

Single Rectifier per Package (Continued)

8-6

Device Case VRRM IRRM Vr ‘:;')" @ I A:fg (:";) Test Proc.
No. Style (V) Min (nA) Max ) Max (A) A Max Cond. Family
FRP1605 TO-220AC 50 25 50 0.95 16 16 35 (Note 1) R5
41) 50 (Note 4)
FRP1610 TO-220AC 100 25 100 0.95 16 16 35 (Note 1) R5
(41) 50 (Note 4)
FRP1615 TO-220AC 150 25 150 0.95 16 16 35 (Note 1) RS
(41) 50 (Note 4)
FRP1620 TO-220AC 200 25 200 0.95 16 16 35 (Note 1) R5
41) 50 (Note 4)
TEST CONDITIONS:

Note 1: If = 1.0A di/dy = 50 A/ps

Note 2: I = 8.0A dy/d; = 100 A/pus
Note 3: I = 10A d¢/d; = 100 A/ps
Note 4: |z = 16A dg/dy = 100 A/ps
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National
Semiconductor

Dual Rectifiers, Common Cathode

Device Case VRRM IRRM Vi (VVF) Ie A':g (:";) Test Proc.
No. - A
o Style (V) Min (pnA) Max ) Max (A) A Max Cond Family
FRP1605CC TO-220AB 50 10 50 0.95 8 16 35 (Note 1) R4
(38) 50 (Note 2)
FRP1610CC TO-220AB 100 10 100 0.95 8 16 35 (Note 1) R4
(38) 50 (Note 2)
FRP1615CC TO-220AB 150 10 150 0.95 8 16 35 (Note 1) R4
(38) 50 (Note 2)
FRP1620CC TO-220AB 200 10 200 0.95 8 16 35 (Note 1) R4
(38) 50 (Note 2)
FRP1640CC TO-220AB 400 10 400 1.5 8 8 75 (Note 2) R6
(38)
FRP1650CC TO-220AB 500 10 500 1.5 8 8 75 (Note 2) R6
(38)
FRP1660CC TO-220AB 600 10 600 1.5 8 8 75 (Note 2) R6
(38)
FRP2005CC TO-220AB 50 5 50 1.0 10 10 35 (Note 1) R4
(38) 50 (Note 3)
FRP2010CC TO-220AB 100 5 100 1.0 10 10 35 (Note 1) R4
(38) 50 (Note 3)
FRP2015CC TO-220AB 150 5 150 1.0 10 10 35 (Note 1) R4
(38) 50 (Note 3)
FRP2020CC TO-220AB 200 5 200 1.0 10 10 35 (Note 1) R4
(38) 50 (Note 3)
TEST CONDITIONS:
Note 1: Iz = 1.0A dg/dy = 50 A/ps
Note 2: |z = 8.0A dy/dy = 100 A/ps
Note 3: I = 10A dy/dy = 100 A/ps
Note 4: |z = 16A dy/dy = 100 A/ps
SI911103Y ised-edlin
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Ultra-Fast Rectifiers

Dual Rectifiers, Common Cathode (continued)

Device Case VRRM IRRM VR (“’,F) I Al\:=g (:":) Test Proc.
No. Style (V) Min (nA) Max (\%] Max (A) A Max Cond. Family
FRK3205CC TO-247 50 25 50 0.95 16 32 35 (Note 1) R5
(40) 50 (Note 4)
FRK3210CC TO-247 100 25 100 0.95 16 32 35 (Note 1) R5
(40) 50 (Note 4)
FRK3215CC TO-247 150 25 150 0.95 16 32 35 (Note 1) R5
(40) 50 (Note 4)
FRK3220CC TO-247 200 25 200 0.95 16 32 35 (Note 1) R5
(40) 50 (Note 4)
TEST CONDITIONS:

Note 1: I = 1.0A d¢/d; = 50 A/ps

Note 2: I = 8.0A d¢/dy = 100 A/ps
Note 3: Ir = 10A d¢/dy = 100 A/ps
Note 4: I = 16A d¢/dy = 100 A/ps
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Semiconductor

Power MOSFETs/COOLFETs™

Introduction

COOLFETSs are power MOSFETs with a 20% lower (Rps(on) rating than the current industry standard. The 20% reduction in
Rps(on) means a 12% increase in the current rating. Since all other electrical and thermal characteristics remain the same,
COOLFETSs can be used as either drop in replacements for standard IRF parts or in new designs.

As drop in replacements COOLFETS offer less power loss, cooler operation, higher efficiency and better reliability because the
major contributor to power dissipation within a MOSFET is Ip2 Rps(on)-

In new designs, the circuit designer can take advantage of the higher current ratings on COOLFETSs to design power supplies
with more output power.

This data book contains a selection guide to the COOLFET family and specification sheets for each COOLFET device. Please
note that COOLFETSs are differentiated by the addition of a “CF” suffix to the standard nomenclature, e.g. IRF450CF,
IRF840CF. Because all MOSFETSs are susceptible to damage from electrostatic discharge, there is a note on ESD handling
precautions for COOLFETSs. Package outlines and a listing of sales offices and authorized distributors are also included in
Section 12.

9-11
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N-Channel Power MOSFETs

ck6

ggltll'l?ggll\du ctor N-Channel Power MOSFETs
e | et R Il P I R~ S RE:?S’")@ @l o | oh o e Poc-
Tc = 25°C Min (A) (A) Min Max Max Max | Min Max | Min Max | Min Max
IRF510 TO-220 20 100 4 25 2 4 0.25 0.6 2 7.5 200 100 30 Al
IRF511 TS?ZO 20 60 4 25 2 4 0.25 0.6 2 7.5 200 100 30 Al
IRF512 ng)20 20 100 35 2 2 4 0.25 0.8 2 7.5 200 100 30 Al
IRF513 T((Ja-Z)ZO 20 60 3.5 2 2 4 0.25 0.8 2 7.5 200 100 30 Al
MTP4NO08 TC():Z)ZO 50 80 5 3.5 2 4.5 1 0.8 2 7;5 200 100 30 A1l
MTP4N10 ng)ZO 50 100 5 35 2 4.5 1 0.8 2 7.5 200 100 30 Al
IRF610 ng)ZO 20 200 25 15 2 4 0.25 15 1 75 200 80 . 25 A2
IRF611 ngzo 20 150 25 15 2 4 0.25 1.5 1 7.5 200 80 25 A2
IRF612 T(():Z)ZO 20 200 2.0 1.25 2 4 0.25 2.4 1 7.5 200 80 , 25 A2
IRF613 T((DQ:?20 20 150 2.0 1.25 2 4 0.25 2.4 1 75 200 80 25 A2
MTP2N18 T(():Z)ZO 50 180 3.25 2.25 2 4.5 1 1.8 1 75 200 80 25 A2
MTP2N20 Tg;)ZO 50 200 3.25 2.25 2 4.5 1 1.8 1 75 200 80 25 A2
IRF710 T(()?Z)20 20 400 15 1 2 4 0.25 3.6 0.8 7.5 200 50 15 A3
IRF711 T(():Z)ZO 20 350 15 1 2 4 0.25 3.6 0.8 7.5 200 50 15 A3
(37)
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N-Channel Power MOSFETS (Continued)

P, V] be Iep @ V, I R 1 Ci C C
oo | e W | W | Tom2re | To"t00c W e ma @ @ || eh on | en | T
Tc = 25°C Min (A) (A) Min Max Max Max | Min Max | Min Max | Min Max
IRF712 TO-220 20 400 1.3 0.9 2 4 0.25 5 0.8 75 200 50 15 A3
IRF713 TC():Z)20 20 350 1.3 0.9 2 4 0.25 5 08 | 75 200 50 15 A3
MTP2N35 TC():Z)20 50 350 2.25 14 2 45 1 5 1.0 75 200 50 15 A3
MTP2N40 TC():Z)20 50 400 2.25 14 2 45 1 5 1.0 7.5 200 50 15 A3
FMP18N05 ng)20 75 50 18 13 2 4 0.25 0.1 10 20 850 400 150 B1
FMP18N06 TC()s-Z)20 75 60 18 13 2 4 0.25 0.1 10 20 850 400 150 B1
FMP20N0O5 T(()e-;)20 75 50 20 14 2 4 0.25 0.085 10 20 850 400 150 B1
FMP20N06 TC():Z)ZO 75 60 20 14 2 4 0.25 0.085 20 20 850 400 150 B1
IRF520 TC(;Z)ZO 40 100 8 5 2 4 0.25 0.3 4 15 600 400 100 B2
IRF521 T(():Z)ZO 40 60 8 5 2 4 0.25 0.3 4 15 600 400 100 B2
IRF522 Té)s-Z)ZO 40 100 7 4 2 4 0.25 0.4 4 15 600 400 100 B2
IRF523 ng)20 40 60 7 4 2 4 0.25 0.4 4 15 600 400 100 B2
MTP10NO08 TC(;?:Z)ZO 75 80 10 6.4 2 4.5 1 0.33 5 15 600 400 100 B2
MTP10N10 TC(;Z)20 75 100 10 6.4 2 4.5 1 0.33 5 15 600 400 100 B2
(37)
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N-Channel Power MOSFETs

N-Channel Power MOSFETS (Continued)

Pp

Vpss

Ipe

Ip @

Vasth)

Rps(on)

Ciss

coss

Crss

oo | e W | W |[Tc=25C|Tc=t00C| (V) ema| @ , ®|mC)| @ P wp | o
Tc = 25°C Min (A) (A) Min  Max Max Max | Min Max | Min Max | Min Max
IRF620 TO-220 40 200 5 3 2 4 0.25 0.8 25 15 600 300 80 B3
IRF621 TC(JS-Z)ZO 40 150 5 3 2 4 0.25 0.8 25 15 600 300 80 B3
IRF622 ng)20 40 200 4 25 2 4 0.25 1.2 25 15 600 300 80 B3
IRF623 T(()S-;)20 40 150 V 4 25 2 4 0.25 1.2 25 15 600 300 80 B3
MTP7N18 T((;Z)ZO 75 180 7 4.5 2 4.5 1 0.7 3.5 15 600 300 80 B3
MTP7N20 ngo 75 200 7 4.5 2 4.5 1 0.7 3.5 15 600 300 80 B3
IRF720 TSZ)ZO 40 400 3 2 2 4 0.25 1.8 1.5 15 500 100 40 B4
IRF721 Tg;)ZO 40 350 3 2 2 4 0.25 1.8 1.5 15 500 100 40 B4
IRF722 Tg;)20 40 400 25 1.5 2 4 0.25 25 1.5 15 500 100 40 B4
IRF723 ng)Zo 40 350 25 15 2 4 0.25 25 1.5 15 500 100 40 B4
MTP3N35 Tg;)ZO 75 350 3 2 2 4.5 1 3.3 1.5 15 500 100 40 B4
MTP3N40 T(():Z)zo 75 400 3 2 2 4.5 1 3.3 1.5 15 500 100 40 B4
IRF820 ng)zo 40 500 2.5 15 2 4 0.25 3 1 15 400 100 40 B5
IRF821 TS?Z)ZO 40 450 2.5 15 2 4 0.25 3 1 15 400 100 40 B5
IRF822 T((;;)ZO 40 500 2.0 1.0 2 4 0.25 4 1 15 400 100 40 B5
IRF823 ng)ZO 40 450 2.0 1.0 2 4 0.25 4 1 15 400 100 40 B5
MTP2N45 T(()?;)ZO 75 450 3.0 2.0 2 4.5 1 4 1 15 400 100 40 B5
MTP2N50 Té)a-Z)ZO 75 500 3.0 2.0 2 4.5 1 4 1 15 400 100 40 B5

@7
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N-Channel Power MOSFETS (Continued)

Pp Vbss Ipe kp@ Vas(th) Ip | Roseen) Ip Q Ciss C Crss

Type Case D 9 A 0ss Proc.

,{ :‘ Style W) (V) | T¢ =25°C | Tc = 100°C V) @ (mA) @) @ (A) (nC) (pF) (pF) (pF) No.

Tc = 25°C | Min (A) (A) Min Max Max Max Min Max | Min Max | Min Max )

2N6755 TO-204AA 75 60 12 8 2 4 1 0.25 8 30 350 800 | 150 500 50 150 c1
(42) (Note 1)

2N6756 TO-204AA 75 100 14 9 2 4 1 0.18 9 30 350 800 | 150 500 50 150 C1
42) (Note 1)

IRF130 TO-204AA 75 100 14 9 2 4 0.25 0.18 8 30 800 500 150 C1
(42)

IRF131 TO-204AA 75 60 14 9 2 4 025 | 0.18 8 30 800 500 150 | Ci
(42)

IRF132 TO-204AA 75 100 12 8 2 4 0.25 0.25 8 30 800 500 150 C1
(42)

IRF133 TO-204AA 75 60 12 8 2 4 0.25 0.25 8 30 800 500 150 C1
(42)

IRF530 TO-220 75 100 14 9 2 4 0.25 0.18 8 30 800 500 150 (03]
37)

IRF531 TO-220 75 60 14 9 2 4 0.25 0.18 8 30 800 500 150 c1
(37)

IRF532 TO-220 75 100 12 8 2 4 0.25 0.25 8 30 800 500 150 C1
37)

IRF533 TO-220 75 60 12 8 2 4 0.25 0.25 8 30 800 500 150 C1
37)

MTP20N08 TO-220 100 80 20 115 2 4.5 1 0.15 10 30 800 500 150 C1
37)

MTP20N10 TO-220 100 100 20 1.5 2 4.5 1 0.15 10 30 800 500 150 Cc1
(37)

2N6757 TO-204AA 75 150 8 5 2 4 1 0.6 5 30 350 800 | 100 450 40 150 c2
(42) (Note 1)

2N6758 TO-204AA 75 200 9 6 2 4 1 0.4 6 30 350 800 | 100 450 40 150 c2
42) (Note 1)

IRF230 TO-204AA 75 200 9 6 2 4 0.25 0.4 5 30 800 450 150 C2
(42)

IRF231 TO-204AA 75 150 9 6 2 4 0.25 0.4 5 30 800 450 150 c2
(42)

Note 1: Non-JEDEC registered value.
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N-Channel Power MOSFETs

N-Channel Power MOSFETS (Continued)

Pp Vpss Ipe Ip@ Vasth) Ip | Rpsen) Ip Q Ci C C

Type Case D ) g sS 0ss rss Proc.

M Style w) V) |[Te=25¢|Tc=100C| (V) ema| (@ , @ @O ®F) ®F) ®F) No

) Tc =25°C | Min (A) (A) Min Max Max Max Min Max [ Min Max | Min Max )

IRF232 TO-204AA 75 200 8 5 2 4 025 0.5 5 30 800 450 150 | C2
(42)

IRF233 TO-204AA 75 150 8 5 2 4 025 0.5 5 30 800 450 150 | ©c2
(42) :

IRF630 TO-220 75 200 | 9 6 2 4 025 0.4 5 30 800 450 150 | Cc2
(37)

IRF631 TO-220 75 150 9 6 2 4 025 0.4 5 30 800 450 150 | c2
37)

IRF632 TO-220 75 200 8 5 2 4 025 0.5 5 30 800 450 150 | C2
(37)

IRF633 T0-220 75 150 8 5 2 4 025 0.5 5 30 800 450 150 | Cc2
@37

MTP12N18 | TO-220 100 180 12 85 2 45 1 0.35 6 30 800 450 150 | c2
37)

MTP12N20 | TO-220 100 200 12 8.5 2 45 1 0.35 6 30 800 450 150 | C2
(37)

2N6759 TO-204AA 75 350 45 3 2 4 1 15 35 30 350 800 | 50 300 [ 20 80 | C3
(42) (Note 1)

2N6760 TO-204AA 75 400 55 35 2 4 1 1 3 30 350 800 | 50 300 | 20 80 | C3
(42) (Note 1)

IRF330 TO-204AA 75 400 55 38 2 4 025 1 3 30 900 300 80 | C3
(42) ’

IRF331 TO-204AA 75 350 55 38 2 4 025 1 3 30 900 300 80 | C3
(42)

IRF332 TO-204AA 75 400 45 3.0 2 4 025 15 3 30 900 300 80 | C3
(42)

IRF333 TO-204AA 75 350 45 3.0 2 4 025 15 3 30 900 300 80 | C3
(42

IRF730 TO-220 75 400 55 3.8 2 4 025 1 3 30 900 300 80 | C3
37)

IRF731 TO-220 75 350 55 38 2 4 025 1 3 30 900 300 80 | C3
(37)

Note 1: Non-JEDEC registered value.




N-Channel Power MOSFETS (Continued)

L6

Pp Vpss Ipe@ In @ VaGs(th Ip Rp. Ip Q, Cj C C

Type Case D (th) S(on) g ss oss rss Proc.

Ne. Style W) (V) | Tc=25C | T¢ = 100°C V) emA) | (@) , (A (C) (PF) (PF) (PF) No

Tc =25°C | Min (A) (A) Min Max Max Max Min Max | Min Max | Min Max )

IRF732 TO-220 75 400 4.5 3.0 2 4 0.25 15 3 30 900 300 80 C3
(37)

IRF733 TO-220 75 350 4.5 3.0 2 4 0.25 15 3 30 900 300 80 C3
(37)

MTP5N35 TO-220 75 350 5 3.8 2 45 1.0 1 2.5 30 1200 300 80 C3
(37)

MTP5N40 TO-220 75 400 5 3.8 2 45 1.0 1 25 30 1200 300 80 Cc3
37)

2N6761 TO-204AA 75 450 4 25 2 4 1 2 2.5 30 350 800 25 200 15 60 C4
(42) (Note 1)

2N6762 TO-204AA 75 500 4.5 3 2 4 1 1.5 3 30 350 800 25 200 15 60 C4
(42) (Note 1)

IRF430 TO-204AA 75 500 4.5 3.0 2 4 0.25 1.5 2.5 30 800 200 60 C4
(42)

IRF431 TO-204AA 75 450 4.5 3.0 2 4 0.25 1.5 2.5 30 800 200 60 C4
42)

IRF432 TO-204AA 75 500 4 2.7 2 4 0.25 2.0 2.5 30 800 200 60 C4
(42)

IRF433 TO-204AA 75 450 4 2.7 2 4 0.25 2.0 25 30 800 200 60 C4
42)

IRF830 TO-220 75 500 4.5 3.0 2 4 0.25 1.5 25 30 800 200 60 C4
37)

IRF831 TO-220 75 450 4.5 3.0 2 4 0.25 1.5 2.5 30 800 200 60 C4
(37)

IRF832 TO-220 75 500 4 2.7 2 4 0.25 2.0 25 30 800 200 60 C4
(37)

IRF833 TO-220 75 450 4 2.7 2 4 0.25 2.0 25 30 800 200 60 C4
37)

Note 1: Non-JEDEC registered value.
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N-Channel Power MOSFETs

N-Channel Power MOSFETS (Continued)

mee | cme ||| re Do | e P | ewma | e @ 00| @h | en | wn |t
Tc = 25°C Min (A) (A) Min Max Max Max | Min Max | Min Max | Min Max
MTP4N45 TO-220 75 450 4 3.0 2 4.5 1.0 15 2 30 1200 300 80 C4
MTP4N50 TSZ)ZO 75 500 4 3.0 2 4.5 1.0 1.5 2 30 1200 300 80 C4
IRF140 TO-(:gl)tAA 125 100 27 17 2 4 0.25 0.085 15 60 1600 800 300 E1
IRFP140 Tg-zii)P 150 100 29 19 2 4 0.25 0.085 15 60 1600 800 300 E1
IRF141 TO-(;(C))A)lAA 125 60 27 17 2 4 0.25 0.085 15 60 1600 800 300 E1
IRFP141 Tg-23) P 150 60 29 19 2 4 0.25 0.085 15 60 1600 800 300 E1
IRF142 TO-(:gl)iAA 125 100 24 15 2 4 0.25 0.11 15 60 1600 800 300 E1
IRF143 TO-(:(i)tAA 125 60 24 15 2 4 0.25 0.11 15 60 1600 800 300 E1
IRF540 TC(::)20 125 100 27 17 2 4 0.25 0.085 15 60 1600 800 300 E1
IRF541 T((DS-Z)20 125 60 27 17 2 4 0.25 0.085 15 60 1600 800 300 E1
IRF542 TC():Z)20 125 100 24 15 2 4 0.25 0.11 15 60 1600 800 300 E1
IRF543 ng)20 125 60 24 15 2 4 0.25 0.11 15 60 1600 800 300 E1
IRF240 TO-(:gl)tAA 125 200 18 11 2 4 0.25 0.18 10 60 1600 750 300 E2
IRFP240 Tg-23)P 150 200 20 13 2 4 0.25 0.18 10 60 1600 750 300 E2
IRF241 TO-(;(())‘)'tAA 125 150 18 11 2 4 0.25 0.18 10 60 1600 750 300 E2
IRFP241 Tg-23)P 150 150 20 13 2 4 0.25 0.18 10 60 1600 750 300 E2
IRF242 TO-(;(())t)lAA 125 200 16 10 2 4 0.25 0.22 \ 10 60 1600 750 300 E2
IRF243 TO-(;‘(i)lAA 125 150 16 10 2 4 0.25 0.22 10 60 1600 750 300 E2

(42)




N-Channel Power MOSFETS (Continued)

616

oo | aone W | [ Te2eme | tePnoc | @ o ma R[:?x(;m)@ ®|oh| o ey e Proc.
Tc = 25°C Min (A) (A) Min Max Max Max | Min Max | Min Max | Min Max
IRF640 TO-220 125 200 18 11 2 4 0.25 0.18 10 60 1600 750 300 E2
IRF641 TC()a-;)20 125 150 18 11 2 4 0.25 0.18 10 60 1600 750 300 E2
IRF642 Té):z)ZO 125 200 16 10 2 4 0.25 0.22 10 60 1600 750 300 E2
IRF643 T(():Z)ZO 125 150 16 10 2 4 0.25 0.22 10 60 1600 750 300 E2
IRF340 TO-(:;‘)"AA 125 400 10 6.7 2 4 0.25 0.55 5 60 1600 450 150 E3
IRFP340 Tg-23) P 150 400 12 75 2 4 0.25 0.55 5 60 1600 450 150 E3
IRF341 TO-(ggl)tAA 125 350 10 6.7 2 4 0.25 0.55 5 60 1600 450 150 E3
IRFP341 Tg-23)P 150 350 12 7.5 2 4 0.25 0.55 5 60 1600 450 150 E3
IRF342 TO-(;(())t)tAA 125 400 8 5.5 2 4 0.25 0.8 5 60 1600 450 150 E3
IRF343 TO-(gst)lAA 125 350 8 55 2 4 0.25 0.8 5 60 1600 450 150 E3
IRF740 Té:?ZO 125 400 10 6.7 2 4 0.25 0.55 5 60 1600 450 150 E3
IRF741 Tés-;)ZO 125 350 10 6.7 2 4 0.25 0.55 5 60 1600 450 150 E3
IRF742 T((J:Z)ZO 125 400 8 5.5 2 4 0.25 0.8 5 60 1600 450 150 E3
IRF743 T(()sz)ZO 125 350 8 55 2 4 0.25 0.8 5 60 1600 450 150 E3
IRF440 TO-(S(QAA 125 500 8 5.3 2 4 0.25 0.85 4 60 1600 350 150 E4
IRFP440 TS-ZS)P 150 500 9.5 6.0 2 4 0.25 0.85 4 60 1600 350 150 E4
IRF441 TO-(;(‘))t)tAA 125 450 8 53 2 4 0.25 0.85 4 60 1600 350 150 E4
(42)
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N-Channel Power MOSFETs

N-Channel Power MOSFETS (Continued)

Vbss

Ip@

Vas(th)

Rpsen) Ip

Qg

coss

cI'SS

T Case D Proc.
No. | style W) | ¥ |Tc=25C|Tc=1t00C| (V) emA)| (@ o (A)| (nC) ®F) (pF) ®) | No.
) Tc = 25°C | Min (A) (A) Min Max Max Max Min Max | Min Max | Min Max )
IRFP441 TO-3P 150 450 9.5 6.0 2 4 0.25 0.85 4 60 1600 350 150 E4
(40)
IRF442 TO-204AA 125 500 7 4.8 2 4 0.25 1.1 4 60 1600 350 150 E4
42
IRF443 TO-204AA 125 450 7 4.8 2 4 0.25 1.1 4 60 1600 350 150 E4
(42)
IRF840 TO-220 125 500 8 53 2 4 0.25 0.85 4 60 1600 350 150 E4
(37)
IRF841 TO-220 125 450 8 5.3 2 4 0.25 0.85 4 60 1600 350 150 E4
(37)
IRF842 TO-220 125 500 7 4.8 2 4 0.25 1.1 4 60 1600 350 150 E4
(37)
IRF843 TO-220 125 450 7 4.8 2 4 0.25 11 4 60 1600 350 150 E4
37
. 2N6763 | TO-204AE 150 60 31 20 2 4 1 0.08 20 120 1000 3000 | 500 1500 | 150 500 F1
(43) (Note 1)
2N6764 | TO-204AE 150 100 38 24 2 4 1 0.055 24 120 1000 3000 | 500 1500 | 150 500 F1
(43) (Note 1)
IRF150 TO-204AE 150 100 40 23 2 4 0.25 0.055 20 120 3000 1500 500 F1
(43)
IRFP150 TO-3P 175 100 40 25 2 4 0.25 0.055 20 120 3000 1500 500 F1
(40)
IRF151 TO-204AE 150 60 40 23 2 4 0.25 0.055 20 120 3000 1500 500 F1
(43)
IRFP151 TO-3P 175 60 40 25 2 4 0.25 0.055 20 120 3000 1500 500 F1
(40)
IRF152 TO-204AE 150 100 33 19 2 4 0.25 0.08 20 120 3000 1500 500 F1
(43)
IRF153 TO-204AE 150 60 33 19 2 4 0.25 0.08 20 120 3000 1500 500 F1
(43)
2N6765 | TO-204AE 150 150 25 16 2 4 1 0.12 16 120 1000 3000 | 450 1200 | 150 500 F2
(43) (Note 1)
2N6766 | TO-204AE 150 200 30 19 2 4 1 0.085 19 120 1000 3000 | 450 1200 | 150 500 F2
(43) (Note 1)
IRF250 TO-204AE 150 200 30 185 2 4 0.25 0.085 16 120 3000 1200 500 F2
(43)
IRFP250 TO-3P 175 200 32 20 2 4 0.25 0.085 16 120 3000 1200 500 F2
(40)
IRF251 TO-204AE 150 150 30 185 2 4 0.25 0.085 16 120 3000 1200 500 F2
(43)

Note 1: Non-JEDEC registered value.




N-Channel Power MOSFETs

le-6

Pp Vbss Ipe Ip @ Vasith) Ip | Rosen) Ip Q Ci Co. C

T Case D 9 SS SS rss Proc.

No. | stle W) | V) |Tc=25C|Tc=100C| (V) emA)| (O o (&) | (C) ®F) (pF) ®F) | Ne

Tc = 25°C | Min (A) (A) Min Max Max Max Min Max | Min Max | Min Max )

IRFP251 TO-3P 175 150 32 20 2 4 025 | 0085 16 120 3000 1200 500 | F2
(40)

IRF252 | TO-204AE 150 200 25 15 2 4 025 | 012 16 120 3000 1200 500 | F2
(43)

IRF253 | TO-204AE 150 150 25 15 2 4 025 | 012 16 120 3000 1200 500 | F2
(43)

2N6767 | TO-204AA 150 350 12 7.75 2 4 1 0.4 775 | 120 | 1000 3000 | 200 600 | 50 200 | F3
(42) (Note 1)

2N6768 | TO-204AA 150 400 14 9 2 4 1 0.3 9 120 | 1000 3000 | 200 600 | 50 200 | F3
(42) (Note 1)

IRF350 | TO-204AA 150 400 15 10 2 4 025 0.3 8 120 3000 600 200 | F3
(42)

IRFP350 | TO-3P 175 400 17 1 2 4 025 0.3 8 120 3000 600 200 | F3
(40)

IRF351 | TO-204AA 150 350 15 10 2 4 025 0.3 8 120 3000 600 200 | F3
(42)

IRFP351 TO-3P 175 350 17 1 2 4 025 0.3 8 120 3000 600 200 | F3
(40)

IRF352 | TO-204AA 150 400 13 85 2 4 025 0.4 8 120 3000 600 200 | F3
42

IRF353 | TO-204AA 150 350 13 85 2 4 025 0.4 8 120 3000 600 200 | F3
(42

2N6769 | TO-204AA 150 450 1 7 2 4 1 0.5 7 120 | 1000 3000 | 200 600 | 50 200 | F4
(42) (Note 1)

2N6770 | TO-204AA 150 500 12 7.75 2 4 1 04 775| 120 | 1000 3000 { 200 600 | 50 200 | F4
(42) (Note 1)

IRF450 | TO-204AA 150 500 13 8.5 2 4 025 0.4 7 120 3000 600 200 | F4
(42)

IRFP450 | TO-3P 175 500 15 9.5 2 4 025 0.4 7 120 3000 600 200 | F4
(40)

IRF451 | TO-204AA 150 450 13 8.5 2 4 025 0.4 7 120 3000 600 200 | F4
(42)

IRFP451 TO-3P 175 450 15 9.5 2 4 025 0.4 7 120 3000 600 200 | F4
(40)

IRF452 | TO-204AA 150 500 12 75 2 4 025 0.5 7 120 3000 600 200 | F4
42)

IRF453 | TO-204AA 150 450 12 75 2 4 025 0.5 7 120 3000 600 200 | F4
(42)

Note 1: Non-JEDEC registered value.
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N-Channel Power MOSFETs

cc6

National ™
Semiconductor COOLFETs
o | o W || Teszse | Toooe | Y e mi R[:fl(f")@ @ od| on ey e Pos:
Tc=25°C | Min (A) (A) Min  Max Max Max | Min Max | Min Max | Min Max
IRF520CF | TO-220 40 100 9.1 5.8 2 4 025 | o024 4| 15 600 400 100 | B2
IRF620CF Tc(iz)zo 40 200 56 35 2 4 025 | 064 25| 15 600 300 80 | B3
IRF720CF ng)zo 40 400 335 2.15 2 4 025 | 144 15| 15 500 100 40 | B4
IRF820CF Tg:?zo 40 500 28 1.75 2 4 025 24 1] 15 400 100 40 | B5
IRF530CF Tg;)zo 75 100 16 10 2 4 025| 0144 8 | 30 800 500 150 | C1
IRF630CF ng)zo 75 200 10 85 2 4 025 | 032 5 | 30 800 450 150 | ©c2
IRF730CF Tg;)zo 75 400 6.2 39 2 4 025 08 3 | 30 900 300 80 | C3
IRF830CF ngo 75 500 5 3.2 2 4 025 12 25| 30 800 200 60 | Ca
IRFP140CF ngp 150 100 33 21 2 4 025 | 0068 15 | 60 1600 800 300 | Ef
IRFP141CF Tgf)s)P 150 60 33 21 2 4 025 | 0068 15 | 60 1600 800 300 | Ef
IRF540CF ng)zo 125 100 30 19 2 4 025 | 0068 15 | 60 1600 800 300 | Ef
(37)




€26

National
Semiconductor

COOLFETs™

P V pbe I @ V I R I C C, C
wee | G | W | @ |Tomzvc|TeSwwe| W emm | @ ® o | on K wn | o
Tc = 25°C | Min (A) (A) Min Max Max Max | Min Max | Min Max | Min Max
IRFP240CF TO-3P 150 200 23 14 2 4 0.25 0.144 10 60 1600 750 300 E1
IRFP241CF T(C‘;?G)P 150 150 23 14 2 4 0.25 0.144 10 60 1600 750 300 E1
IRF640CF ng)20 125 200 20 13 2 4 0.25 0.144 10 60 1600 750 300 E2
IRFP340CF TS?S)P 150 400 13 8 2 4 0.25 0.44 5 60 1600 450 150 E3
IRFP341CF Tgf)fB’P 150 350 13 8 2 4 0.25 0.44 5 60 1600 450 150 E3
IRF740CF ng)20 125 400 1 7 2 4 0.25 0.44 5 60 1600 450 150 E3
IRF840CF T(():ZZ)O 125 500 8.9 5.6 2 4 0.25 0.68 4 60 1600 350 150 E4
IRFP440CF T(C:)3-73)P 150 500 10.5 6.5 2 4 0.25 0.68 4 60 1600 350 150 E4
IRFP441CF T(C:f)S)P 150 450 10.5 6.5 2 4 0.25 0.68 4 60 1600 350 150 E4
IRF150CF TO-(g(Ojt)tAE 150 100 44 28 2 4 0.25 0.044 20 | 120 3000 1500 500 F1
IRFP150CF T(C‘;?S)P 175 100 44.5 28 2 4 0.25 0.044 20 | 120 3000 1500 500 F1
IRFP151CF Tg-o;P 175 60 445 28 2 4 0.25 0.044 20 | 120 3000 1500 500 F1
IRF250CF TO-(ggt)tAE 150 200 33 21 2 -4 0.25 0.068 16 | 120 3000 1200 500 F2
IRFP250CF T(C‘:?S)P 175 200 36 23 2 4 0.25 0.068 16 | 120 3000 1200 500 F2
IRFP251CF Tg-o\'i) P 175 150 36 23 2 4 0.25 0.068 16 | 120 3000 1200 500 F2
(40)
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N-Channel Power MOSFETs

vc-6

ggﬂ]?gg:‘dl clor COOLFETs™
oo | eme o | reewe |1 Care | emn | " ® || on o e Poc:
Tc =25C | Min (A) (A) Min Max Max Max | Min Max | Min Max | Min Max
IRF350CF | TO-204AE 150 400 16.75 106 2 4 025| 024 8 | 120 3000 600 200 | F3
IRFP350CF T(S-ZS)P 175 400 19 12 2 4 o025| 024 8 | 120 3000 600 200 | F3
IRFP351CF Tg-33)P 175 350 19 12 2 4 025| 024 8 | 120 3000 600 200 | F3
IRF450CF TO-(ggc)iAE 150 500 145 9.2 2 4 o025)| 032 7 |12 3000 600 200 | Fa
IRFP450CF nggp 175 500 165 105 2 4 025]| 032 7 |12 3000 600 200 | Fa
IRFP451CF Tg?s)P 175 450 165 105 2 4 o025| 032 7 | 120 3000 600 200 | Fa
(43)
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PN100/MMBT100

National
Semiconductor

PN100 MMBT100

[
B
E
T0 - 236
T0=-92 (SOT = 23)
E B TL/G/10100-5
[+

TL/G/10100-1
NPN General Purpose Amplifier
Electrical Characteristics 1, = 25°C unless otherwise noted

Symbol | Parameter Min

Typ Max Units

OFF CHARACTERISTICS

BVceo Ic=10pA 75 "

BVceo Ic = 1 mA, (Note 1) 45 Vv

BVeso I =10 pA 6 \

lcBo Ve = 60V 50 nA

IcES Vce = 40V 50 nA

lEBO Ve = 4V 50 nA
ON CHARACTERISTICS

hre Ic = 100 pA, Vg = 1V 80

heg Ilc = 10 mA, Vcg = 1V 100 450

hrg Ic = 100 mA, Vce = 1V, (Note 1) 100

heg Ic = 150 mA, Vce = 5V, (Note 1) 100 350

VCE(sat) Ic=10mA,Ig = 1mA 0.2 \"

VBE(sat) Ic=10mA, Ig = 1 mA 0.85 \

VCE(sat) Ic = 200 mA, Ig = 20 mA, (Note 1) 0.4 v

VBE(sat) Ic = 200 mA, Ig = 20 mA, (Note 1) 1.0 "
SMALL-SIGNAL CHARACTERISTICS

Cob Veg = 5V, f = 1MHz 45 pF

fr Vce = 20V, I = 20 mA 250 MHz

ts Ic=10mA,Igy =lg2 = 1mA 275 ns

toFF Ilc =150mA, Igy = Ig2 = 15 mA 225 ns

NF Ic =100 pA, Vcg = 5V, Rg = 2kQ, f = 1 kHz 5.0 dB

Note 1: Pulse Test: Pulse Width < 300 ps, Duty Cycle < 2.0%.
Note 2: For characteristics curves, see Process 10.
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National
Semiconductor

PN100A MMBT100A

C
B
E
TO - 236
T0-92 (S0T=23)
Eg TL/G/10100-5
c

TL/G/10100-1
NPN General Purpose Amplifier
Electrical Characteristics 1, = 25°C unless otherwise noted

Symbol | Parameter Min Typ Max Units
OFF CHARACTERISTICS

BVceo Ic =10 pA 75 \

BVceo Ic = 1 mA, (Note 1) 45 Vv

BVego Ile =10 pA 6 v

Iceo Vcs = 60V 50 nA

Ices Vcg = 40V 50 nA

leBO Ve = 4V 50 nA
ON CHARACTERISTICS

hge Ic = 100 pA, Vg = 1V 240

hrg Ic = 10mA, Vg = 1V 300 600

hrg lc = 100 mA, Vge = 1V, (Note 1) 100

hrg Ic = 150 mA, Vcg = 5V, (Note 1) 100

VCE(sat) Ic=10mA,lg = 1TmA 0.2 \"

VBE(sat) Ic=10mAlg = 1mA 0.85 Vv

VCE(sat) Ic = 200 mA, Ig = 20 mA, (Note 1) 0.4 \"

VBE(sat) Ic = 200 mA, Ig = 20 mA, (Note 1) 1.0 v
SMALL-SIGNAL CHARACTERISTICS

Cob Veg = 5V, f = 1 MHz 45 pF

fr Vcg = 20V, Ic = 20 mA 250 MHz

NF Ilc = 100 uA,Vce = 5V, Rg = 2k, f = 1 kHz 1.5 4.0 dB

Note 1: Pulse Test: Pulse Width < 300 ps, Duty Cycle < 2.0%.
Note 2: For characteristics curves, see Process 10.
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PN101/MMBT101

National
A4 Semiconductor

PN101

{22%% T0=-92
E
BC

MMBT101
¢
B
E
10 - 236
(S0T=23)
TL/G/10100-5

TL/G/10100-1

NPN General Purpose Amplifier

Electrical Characteristics T4 = 25°C unless otherwise noted

l Parameter

Symbol | Min Max Units
OFF CHARACTERISTICS

BVeeo Ic =10 pA 100 v

BVceo Ic = 1 mA, (Note 1) 65 Vv

BVego I|e=10pA 6 Vv

IcBo Ve = 60V 50 nA

IcES Vce = 50V 50 nA

leBO Veg = 4V 50 nA
ON CHARACTERISTICS

hgg Ic = 100 pA, Veg = 1V 60

hrg Ic =10mA, Vcg = 1V 75 375

hrg Ic = 100 mA, Vcg = 5V, (Note 1) 50

VCE(sat) Ic=10mA,lg = 1mA 0.2 Vv

VBE(sat) Ic=10mA,Ig = 1mA 0.85 \"

VCE(sat) Ic =100 mA, Iz = 10 mA, (Note 1) 0.35 \"

VBE(sat) Ic = 100 mA, Ig = 10 mA, (Note 1) 0.95 \"
SMALL-SIGNAL CHARACTERISTICS

Cob Vcg = 5V, f = 1 MHz 4.0 pF

fr Vcg = 10V, Ic = 10 mA 125 MHz

NF Ic = 100 pA, Vcg = 5V, Rg = 2k, f = 1 kHz 8.0 dB

Note 1: Pulse Test: Pulse Width < 300 ps, Duty Cycle < 2.0%.
Note 2: For characteristics curves, see Process 11.




National
Semiconductor

PN200 MMBT200
[+
B
E
T0~236
T0=-92 (soT=-23)
E B TL/G/10100-5
4
TL/G/10100-1

PNP General Purpose Amplifier
Electrical Characteristics 1, = 25°C unless otherwise noted

Symbol { Parameter Min Typ Max Units
OFF CHARACTERISTICS

BVceo Ic=10pA 60 \"

BVceo Ic = 1 mA, (Note 1) 45 \'

BVEBO le=10pA 6 \

lceo ’ Ve = 50V 50 nA

IcES Vce = 40V 50 nA

IEBO VEB = 4V 50 nA
ON CHARACTERISTICS

hre Ic = 100 pA, Vg = 1V 80

heg Ilc =10mA,Vce = 1V 100 450

hrg Ic = 100 mA, Vce = 1V, (Note 1) 100

hrg Ic = 150 mA, Vcg = 5V, (Note 1) 100 350

VCE(sat) Ilc=10mA,lg = 1mA 0.2 \"

VBE(sat) Ic=10mAIg = 1mA 0.85 \"

VCE(sat) Ic = 200 mA, Ig = 20 mA, (Note 1) 0.4 v

VBE(sat) lc = 200 mA, Ig = 20 mA, (Note 1) 1.0 Vv
SMALL-SIGNAL CHARACTERISTICS

Cob Veg = 5V, f = 1MHz 6.0 pF

fr Vce = 20V, Ig = 20 mA 250 MHz

ts Ic=10mA,lgy = Igg = 1mA 275 ns

torF Ic =150mA, Igy = Ig2 = 16 mA 225 ns

NF Ic = 100 pA, Voe = 5V, Rg = 2k, f = 1 kHz 5.0 dB

Note 1: Pulse Test: Pulse Width < 300 ps, Duty Cycle < 2.0%.
Note 2: For characteristics curves, see Process 68.
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PN200A/MMBT200A

National
Semiconductor

PN200A MMBT200A

C
B
E
T0 - 236
1092 (S0T = 23)
g TL/G/10100-5
C

TL/G/10100-1
PNP General Purpose Amplifier
Electrical Characteristics 1, = 25°C uniess otherwise noted

Symbol | Parameter Min Typ Max Units
OFF CHARACTERISTICS

BVceo Ic =