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How to Use the
FET Cross Reference and Index

The following examples illustrate how the FET Cross Reference and Index should be used:

Case (1) Recommended replacement offered by Siliconix is identical to Industry Part Number.
Industry Part Number Type and Classification Recommended Replacement
2N4391 N JFET 2N4391

Case (2) Recommended replacement offered by Siliconix is not identical to industry Part Number.
Industry Part Number Type and Classification Recommended Replacement
2N3457 N JFET 2N4338
The recommended replacement may be exact, tighter or looser on electrical characteristics, and may

be a different package or pin-out. Data sheets for both parts should, if possible, be reviewed for a com-
plete comparison. Send for your new November, 1982 Small Signal FET Design Catalog.

Type and classification abbreviations are described as follows:

BF  (JFET Plastic) ENH (Enhancement-Mode Normally-Off)

CR  (Current Limited) JPAD (Plastic Pico Ampere Diode)

CRR (Current Limiter) JR (Plastic High Voltage Diode)

D (Dual) N (N-Channel)

DN  (Dual N-Channel Metal Can) P (P-Channel)

DPAD (Dual Pico Ampere Diode) PAD (Pico Ampere Diode)

FN  (N-Channel Metal Can) SD (N-Channel Enhancement-Mode DMOS)
MOSPOWER

M (N-Channel Enhancement-Mode MOS-FET)

Siliconix 1-1
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FET Cross Reference

Industry Type and Ri d Ind Type and R Indi Type and Recommended

Part Number Classification Rep Part N Classification  Rep Part Classification  Replacement
1N5283 CL N JFET CR022 2N3088 N JFET 2N4339 2N3954A D N JFET 2N3954A
1N5284 CL N JFET CR024 2N3088A N JFET 2N4339 2N3955 D N JFET 2N3955
1N5285 CL N JFET CR027 2N3089 N JFET 2N4339 2N3955A D N JFET 2N3955A
1N5286 CL N JFET CR030 2N3089A N JFET . 2N4339 2N3956 D N JFET 2N3956
1N5287 CL N JFET CR033 2N3113 P JFET 2N3329 2N3957 D N JFET 2N3957
1N5288 CL N JFET CR039 2N3277 P JFET 2N2608 2N3958 D N JFET 2N3958
1N5289 CL N JFET CR043 2N3278 P JFET 2N2608 2N3966 N JFET 2N3966
1N5290 CL N JFET CR047 2N3328 P JFET 2N3438 2N3967 N JFET 2N4221
1N5291 CL N JFET CR056 2N3329 P JFET 2N3329 2N3967A N JFET 2N4221
1N5292 CL N JFET CR062 2N3330 P JFET 2N3330 2N3968 N JFET 2N4339
1N5293 CL N JFET CR068 2N3331 P JFET 2N2609 2N3968A N JFET 2N4339 .
1N5294 CL N JFET CRO75 2N3332 P JFET 2N2609 2N3969 N JFET 2N4339
1N5295 CL N JFET CR082 2N3365 N JFET 2N4340 2N3969A N JFET 2N3686
1N5296 - CL N JFET CRO091 2N3366 N JFET 2N4338 2N3970 ~ N JFET 2N3970
1N5297 CL N JFET CR100 2N3367 N JFET 2N4338 2N3971 N JFET 2N3971
1N5298 CL N JFET CR110 2N3368 N JFET 2N4341 2N3972 N JFET 2N3972
1N5299 CL N JFET CR120 2N3369 N JFET © 2N4340 2N3993 P JFET 2N3386
1N5300 CL N JFET CR130 2N3370 N JFET 2N4339 2N3993A P JFET 2N3386
1N5301 CL N JFET CR140 2N3376 P JFET 2N3329 2N3994 P JFET 2N3382
1N5302 CL N JFET CR150 2N3378 P JFET 2N3330 2N3994A P JFET 2N3382
1N5303 CL N JFET CR160 2N3380 P JFET 2N3331 2N4084 D N JFET 2N4084
1N5304 CL N JFET CR180 2N3382 P JFET 2N3382 2N4085 D N JFET 2N4085
1N5305 CL N JFET CR200 2N3384 P JFET 2N3384 2N4091 N JFET 2N4091
1N5306 CL N JFET CR220 2N3386 P JFET 2N3386 2N4091A N JFET 2N4091
1N5307 CL N JFET CR240 2N3436 N JFET 2N4341 2N4092 N JFET 2N4092
1N5308 CL N JFET CR270 2N3437 N JFET 2N4341 2N4092A ‘N JFET 2N4092
1N5309 CL N JFET CR300 2N3438 N JFET 2N4341 2N4093 N JFET 2N4093
1N5310 CL N JFET CR330 . 2N3452 N JFET 2N4340 2N4093A N JFET 2N4093
1N5311 CL N JFET CR360 2N3453 N JFET 2N4338 2N4117 N JFET 2N4117
1N5312 CL N JFET CR390 2N3454 N JFET 2N4338 2N4117A N JFET 2N4117A
1N5313 CL N JFET CR430 2N3455 N JFET 2N4340 2N4118 N JFET 2N4118
1N5314 CL N JFET CR470 2N3456 N JFET 2N4338 2N4118A N JFET 2N4118A
2N2386 P JFET 2N2609 2N3457 N JFET 2N4338 2N4119 N JFET 2N4119
2N2386A P JFET 2N2609 2N3458 N JFET 2N4341 2N4119A N JFET 2N4119A
2N2497 P JFET 2N3329 2N3459 N JFET 2N4341 2N4120 P MOS ENH 3N163
2N2498 P JFET 2N3330 2N3460 N JFET 2N4340 2N4139 N JFET 2N3822
2N2499 P JFET 2N3331 2N3574 P JFET 2N3329 2N4220 N JFET 2N4220
2N2500 P JFET 2N3332 2N3575 P JFET 2N3329 2N4220A N JFET 2N4220A
2N2609 P JFET 2N2609 2N3578 P JFET 2N2608 2N4221 N JFET 2N4221

2N3608 P MOS ENH 3N163 2N4221A N JFET 2N4221A
2N2609JAN P JFET 2N2609JAN 2N3684 N JFET 2N4339 2N4222 N JFET 2N4222
2N2841 P JFET 2N3329 2N3685 N JFET 2N4339 2N4222A N JFET 2N4222A
2N2842 P JFET 2N3329 2N3686 N JFET 2N4340 2N4223 N JFET 2N4223
2N2843 P JFET 2N3329 2N3687 N JFET 2N2609 2N4224 N JFET 2N4224
2N2844 P JFET 2N2608 2N3819 N JFET 2N3819 2N4267 P MOS ENH 3N163
2N3066 N JFET 2N4340 2N3820 P JFET J270 2N4302 N JFET PN4302-18
2N3067 N JFET 2N4338 2N3821 N JFET 2N3821 2N4303 N JFET PN4303-18
2N3068 N JFET 2N4338 2N3822 N JFET 2N3822 2N4304 N JFET PN4304-18
2N3069 N JFET 2N4341 2N3823 N JFET 2N3823 2N4338 N JFET 2N4338
2N3070 N JFET 2N4339 2N3824 N JFET 2N3824 2N4339 N JFET 2N4339
2N3071 N JFET 2N4338 2N3909 P JFET 2N2608 2N4340 N JFET 2N4340
2N3084 N JFET 2N4341 2N3909A P JFET 2N3909 2N4341 N JFET 2N4341
2N3085 N JFET 2N4341 2N3921 D N JFET 2N3921 2N4352 P MOS ENH 3N163
2N3086 N JFET 2N4341 2N3922 D N JFET 2N3922 2N4381 P JFET 2N2609
2N3087 N JFET 2N4341 2N3954 D N JFET 2N3954 2N4382 P JFET 2N5115

1-2 Siliconix




FET Cross Reference (Contd)

Industry Type and Recommended Industry Type and R ded d y Type and Recommended
Part Number Classification  Replacem Part Numb Classification  Repl t | Part Number Classificati Repl t
2N4391 N JFET 2N4391 2N5047 D N JFET 2N5047 2N5517 D N JFET 2N5517
2N4392 N JFET 2N4392 2N5103 N JFET 2N4416 2N5518 D N JFET 2N5518
2N4393 N JFET 2N4393 2N5104 N JFET 2N4416 2N5519 D N JFET 2N5519
2N4416 N JFET 2N4416 2N5105 N JFET 2N4416 2N5520 D N JFET 2N5520
2N4416A N JFET 2N4416A 2N5114 P JFET 2N5114 2N5521 D N JFET 2N5521
2N4445 N JFET 2N5432 2N5115 P JFET 2N5115 2N5522 D N JFET 2N5522
2N4446 N JFET 2N5433 2N5116 P JFET 2N5116 2N5523 D N JFET 2N5523
2N4447 N JFET 2N5432 2N5158 N JFET 2N5434 2N5524 D N JFET 2N5524
2N4448 N JFET 2N5433 2N5159 N JFET 2N5433 2N5545 D N JFET 2N5545
2N4856 N JFET 2N4856 2N5196 D N JFET 2N5196 2N5546 D N JFET 2N5546
2N4856A N JFET 2N4856A 2N5197 D N JFET 2N5197 2N5547 D N JFET 2N5547
2N4856JAN N JFET 2N4856JAN 2N5198 D N JFET 2N5198 2N5549 N JFET 2N4392
2N4856JANTX N JFET 2N4856JANTX 2N5199 D N JFET 2N5199 2N5561 D N JFET U401
2N4856JANTXV N JFET 2N4856JANTXV 2N5245 N JFET PN4416 2N5562 D N JFET U402
2N4857 N JFET 2N4857 2N5246 N JFET J305-18 2N5563 D N JFET U404

2N5564 D N JFET 2N5564
2N4857A N JFET 2N4857A 2N5247 N JFE J304-18
2N4857JAN N JFET 2N4857JAN 2N5248 N JFET 2N5486 2N5565 D N JFET 2N5565
2N4857JANTX N JFET 2N4857JANTX 2N5257 N JFET 2N5457 2N5566 D N JFET 2N5566
2N4857JANTXV N JFET 2N4857JANTXV 2N5258 N JFET 2N5458 2N5592 N JFET 2N3822
2N4858 N JFET 2N4858 2N5259 N JFET 2N5459 2N5593 N JFET 2N3822

2N5594 N JFET 2N3822
2N4858A N JFET 2N4858A 2N5265 P JFET 2N2608
2N4858JAN N JFET 2N4858JAN 2N5266 P JFET 2N2608 2N5638 N JFET 2N5638
2N4858JANTX N JFET 2N4858JANTX 2N5267 P JFET 2N2608 2N5639 N JFET 2N5639
2N4858JANTXV N JFET 2N4858JANTXV 2N5268 P JFET 2N2608 2N5640 N JFET 2N5640
2N4859 N JFET 2N4859 2N5269 P JFET 2N3331 2N5647 N JFET 2N4117A

2N5648 N JFET 2N4117A
2N4859A N JFET 2N4859A 2N5270 P JFET 2N3331
2N4859JAN N JFET 2N4859JAN 2N5358 N JFET 2N4340 2N5649 N JFET 2N4117A
2N4B59JANTX N JFET 2N4859JANTX 2N5359 N JFET 2N4340 2N5797 P JFET 2N2608
2N4859JANTXV N JFET 2N4859JANTXV 2N5360 N JFET 2N4339 2N5798 P JFET 2N2608
2N4860 N JFET 2N4860 2N5361 N JFET 2N4339 2N5799 P JFET 2N2608

2N5800 P JFET 2N2608
2N4860A N JFET 2N4860A 2N5362 N JFET 2N4339
2N4860JAN N JFET 2N4860JAN 2N5363 N JFET 2N4222A 2N5801 N JFET 2N4393
2N4860JANTX N JFET 2N4860JANTX 2N5364 N JFET IN4224 2N5802 N JFET 2N4393
2N4860JANTXV N JFET 2N4860JANTXV 2N5391 N JFET IN4867A 2N5803 N JFET 2N4392
2N4861 N JFET 2N4861 2N5392 N JFET 2N4868A 2N5902 D N JFET 2N5902

2N5903 D N JFET 2N5903
2N4861A N JFET 2N4861A 2N5. N JFET 2N4869A
2N4861JAN N JFET 2N4861JAN 2N5§83 N JFET IN4869A 2N5904 D N JFET 2N5904
2N4861JANTX N JFET 2N4861JANTX 2N5395 N JFET IN4BE9A 2N5905 D N JFET 2N5905
2N4861JANTXV N JFET 2N4861JANTXV IN5396 N JFET IN4869A gxgggg g m jgg gmgggg
2N4867 N JFET 2N4867

2NS397 N JFET U310 2N5908 D N JFET 2N5908
2N4867A N JFET 2N4867A 2N5398 N JFET U312
2N4868A N JFET 2N4868A 2N5433 N JFET 2N5433 IN5912 D N JFET ON5912
2N4869 NJFET  2N4869 2N5434 N JFET 2N5434 2N549 N JFET PN4416
2N4869A N JFET 2N4869A 2N5452 D N JFET 2N5452 IN5950 N JFET PN4416
2N4977 N JFET 2N5432 2N5453 D N JFET 2N5453 2N5951 N JFET PN4416
2N4978 N JFET 2N5433 2N5454 D N JFET 2N5454 2N5952 N JFET J305
2N4979 N JFET 2N5434 2N5457 N JFET 2N5457 2N5953 N JFET J305
2N5018 P JFET 2N5018 2N5458 N JFET 2N5458 2N6451 N JFET 2N4393
2N5019 P JFET 2N5019 2N5459 N JFET 2N5459 2N6452 N JFET 2N4393
2N5020 P JFET 2N3329 2N5484 N JFET 2N5484 2N6453 N JFET 2N4393
2N5021 P JFET 2N2608 2N5485 N JFET 2N5485 2N6454 N JFET 2N4393
2N5033 P JFET 2N2608 2N5486 N-JFET 2N5486 2N6483 D N JFET U401
2N5045 DN JFET  2N5045 2N5515 D N JFET 2N5515 2NB484 D N JFET U402
2N5046 DN JFET  2N5046 2N5516 D N JFET 2N5516 2N6585 D N JFET U404
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FET Cross Reference

FET Cross Reference (Contd)

Industry Type and Recommended Industry Type and R d Indi y Type and Recommended
Part Number Classification  Repl t | Part Numb Classification  Repl Part Numb Classification  Replacement
2N6568 N JFET U290 2325 D N JFET 2N3955 A573824 N JFET J302-18
2NB656 V MOS NENH  2N6656 233S D N JFET 2N3956 A192 N JFET 2N4416
2N6657 V MOS NENH  2N6657 2343 D N JFET 2N3957 AD830 DN JFET U421
2N6658 V MOS N ENH  2N6658 2358 D N JFET 2N3958 AD831 DN JFET U421
2N6659 V MOS N ENH  2N6659 241U N JFET 2N4869 AD832 DN JFET U422
2N6660 V MOS N ENH  2N6660 250U N JFET 2N4091 AD833 DN JFET U426
2N6661 V MOS NENH  2N6661 251U N JFET 2N4392 AD833A DN JFET U423
3N145 P MOS ENH 3N163 703U N JFET 2N4220 AD835 DN JFET  2N3921
3N146 P MOS ENH 3N163 704U N JFET 2N4220 AD836 DN JFET  2N3921
3N155 P MOS ENH 3N163 705U N JFET 2N4224 AD837 DN JFET  2N3922
3N155A P MOS ENH 3N163 707U N JFET 2N4860 AD838 DN JFET  2N4085
3N156 P MOS ENH 3N163 714U N JFET 2N3822 AD839 DN JFET  2N4085
3N156A P MOS ENH 3N163 734U N JFET 2N4416 AD840 DN JFET  2N5196
3N157 P MOS ENH 3N163 734EU N JFET PN4416 AD841 DN JFET  2N5197
3N157A P MOS ENH 3N163 751U N JFET 2N4340 AD842 DN JFET  2N5199
3N158 P MOS ENH 3N163 752U N JFET 2N4340 AD3954 DN JFET  2N3954
3N158A P MOS ENH 3N163 753U N JFET 2N4341 AD3954A DN JFET  2N3954A
3N163 P MOS ENH 3N163 754U N JFET 2N4340 AD3955 DN JFET  2N3955
3N164 P MOS ENH 3N164 755U N JFET 2N4341 AD3956 DN JFET  2N3956
3N174 P MOS ENH 3N163 756U N JFET 2N4340 AD3957 DN JFET  2N3957
14T N JFET 2N3819 1277A N JFET 2N3822 AD3958 DN JFET  2N3958
1421 N JFET PN4392 1278A N JFET 2N3821 BC264 N JFET PN4304
1587 N JFET PN4302 1279A N JFET 2N3821 BC264A N JFET PN4302
159T N JFET PN4416 1280A N JFET 2N4224 BC264B N JFET PN4304
100S N JFET PN4304 1281A N JFET 2N3822 BC264C N JFET PN4304
100U N JFET 2N3684 1282A N JFET 2N4341 BC264D N JFET PN4416
102M N JFET 2N5486 1283A N JFET 2N4340 BF244A/B/C* N JFET *Contact factory
1028 N JFET 2N4302 1284A N JFET 2N4222 BF245A/B/C* DN JFET  *Contact factory
103M N JFET 2N5457 1285A N JFET 2N3821 BFR45 DN JFET  2N4416
103S N JFET 2N5459 1286A N JFET 2N4220 BFS21 N JFET 2N5199
104M N JFET 2N5458 1325A N JFET 2N4222 BFS21A DNJFET ~ 2N5199
105M N JFET 2N5459 1714A N JFET 2N4340 BFS67 N JFET 2N3821
105U N JFET 2N4222 2000M N JFET 2N3823 BFS67P N JFET 2N4303
106M N JFET 2N5485 2001M N JFET 2N3823 BFS68 N JFET 2N3823
107M N JFET 2N5486 2078A D N JFET 2N3955 BFS68P N JFET PN4416
1100 N JFET 2N4339 2079A D N JFET 2N3955 BFS70 N JFET 2N3821
1150 N JFET 2080A D N JFET 2N5546 BFS71 N JFET 2N3822
120U N JFET 2N4340 2081A D N JFET 2N5546 BFS72 N JFET 2N3823
125U N JFET 2N4339 2093M N JFET 2N3687 BFS73 N JFET 2N3821
130U N JFET 2N4341 2094M N JFET 2N3686 BFS74 N JFET 2N4856
135U N JFET 2N4339 2095M N JFET 2N3686 BFS75 N JFET 2N4857
155U N JFET 2N4416 2098A D NJFET 2N5545 BFS76 N JFET 2N4858
182S N JFET 2N4391 2099A D N JFET 2N5546 BFS77 N JFET 2N4859
183S N JFET 2N3823 2130U D N JFET 2N5452 BFS78 N JFET 2N4860
1978 N JFET 2N4338 21320 D N JFET 2N3955 BFS79 N JFET 2N4861
1985 N JFET 2N4340 2134V D N JFET 2N3956 BFS80 N JEET 2N4416A
1998 N JFET 2N4341 2136U D N JFET 2N3957 BFW10 N JFET 2N3823
200S N JFET 2N4392 2138U D N JFET 2N3958 BFW11 N JFET 2N3822
200U N JFET 2N3824 21390 D N JFET 2N3958 BFW54 N JFET 2N3822
201S N JFET 2N4391 21470 D N JFET 2N3958 BFWS55 N JFET 2N3822
2028 N JFET 2N4392 21480 D N JFET 2N3958 BFW56 N JFET 2N4869
203S N JFET 2N3821 2149U D N JFET 2N3958 BFW61 N JFET 2N4224
204S N JFET 2N3821 A5T3821 N JFET J305
210U N JFET 2N4416 A5T3822 N JFET J305
2318 D N JFET 2N3954 A5T3823 N JFET PN4416
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Industry Type and Recommended Industry Type and Ri d Indi y Type and Recommended ”
Part Numb Classificati Repl t Part Numb Classification Repl Part Numb Classification  Replacement 0
-ty
BSV22 N JFET 2N4416 DPAD10 D PAD N JFET  DPAD10 E500 CL N JFET J500 2
BSV78 N JFET 2N4856A DPAD20 D PAD N JFET  DPAD20 E501 CL N JFET J501 0
BSV80 N JFET 2N4858A DPADSO D PAD N JFET  DPADS0 E502 CL N JFET J502
C413N N JFET 2N5434 DPAD100 D PAD N JFET  DPAD100 E503 CL N JFET J503 :
C673 N JFET 2N4341 DU4339 D N JFET U235 E504 CL N JFET J504 8
C674 N JFET 2N4341 DU4340 D N JFET U235 E505 CL N JFET J505
€680 N JFET 2N4338 E100 N JFET J203-18 E506 CL N JFET J506
C680A N JFET 2N4338 E101 N JFET J201-18 E507 CL N JFET J507
C681 N JFET 2N4338 E102 N JFET J202-18 EPAD50 DD N JFET JPAD50
C681A N JFET 2N4338 E103 N JFET J105-18 EPAD100 DD N JFET JPAD100
€682 N JFET 2N4339 E105 N JFET J105-18 EPAD200 DD N JFET JPAD200
C682A N JFET 2N4339 E106 N JFET J106-18 EPAD500 DD N JFET JPAD500
€683 N JFET 2N4339 E107 N JFET J107-18 FE100 N JFET 2N3821
C683A N JFET 2N4339 E108 N JFET J108-18 FE100A N JFET 2N3821
C684 N JFET 2N4220 E109 N JFET J109-18 FE102 N JFET 2N4119
C684A N JFET 2N4220 E110 N JFET J110-18 FE102A N JFET 2N4119
€685 N JFET 2N4220 E111 N JFET J111-18 FE104 N JFET 2N4118
C685A N JFET 2N4220 E112 N JFET J112-18 FE104A N JFET 2N4118
C6690 N JFET 2N4341 E113 N JFET J113-18 FE200 N JFET 2N3821
6691 N JFET 2N4341 E114 N JFET J114 FE202 N JFET 2N3821
6692 N JFET 2N4340 E174 P JFET J174-18 FE204 N JFET 2N3821
CM600 N JFET 2N4092 E175 P JFET J175-18 FE300 N JFET 2N3822
CM601 N JFET 2N4091 E176 P JFET J176-18 FE302 N JFET 2N3821
CM602 N JFET 2N4091 E177 P JFET J177-18 FE304 N JFET 2N3821
CM603 N JFET 2N4091 E201 N JFET J201-18 FEO654A N JFET 2N5486
CM640 N JFET 2N4093 E202 N JFET J202-18 FE06548B N JFET 2N5485
CM641 N JFET 2N4093 E203 N JFET J203-18 FE3819 N JFET 2N3819
CM642 N JFET 2N4093 E204 N JFET J204-18 FE5457 N JFET 2N5457
CM643 N JFET 2N4092 E210 N JFET J210 FE5458 N JFET 2N5458
CM644 N JFET 2N4092 E211 N JFET J211 FES5459 N JFET 2N5459
CM645 N JFET 2N4092 E212 N JFET J212 FES484 N JFET 2N5484
CM646 N JFET 2N4092 E230 N JFET J230-18 FE5485 N JFET 2N5485
CM647 N JFET 2N4091 E231 N JFET J231-18 FE5486 N JFET ON5486
CM650 N JFET 2N5432 E232 N JFET J232-18 FM3954 D N JFET 2N3954
CM651 N JFET 2N5433 E270 P JFET J270-18 FM3954A D N JFET 2N3954A
Chces NOET o | B0 NIFET  dop | FWI  DNUFET awoss
FM3955A D N JFET 2N3955A
CM697 N JFET 2N5434 E304 N JFET J304 FM3956 D N JFET IN3956
CM800 N JFET 2N5434 E305 N JFET J305 FM3957 D N JFET 9N3957
CMX740 N JFET U290 E308 N JFET J308
FM3958 D N JFET 2N3958
CP640 N JFET U296 E309 N JFET J309
CP643 N JFET 2N5434 E310 N JFET J310 FN4117 N J FET FN4117
CP650 N JFET uszz E400 D N JFET U410 FN4117A N J FET FN4117A
gggg; z jf:g 3332 E401 D N JFET U411 FN4118 N J FET FN4118
402 N T 41 4
G M G e ol ue ) amm e A
CRO22 Thru CR470 Referenced Under 1N Series Eﬁ? 3 m jgg 3:}?
FET N4119A
CRR0240-4300 CL N FET CRR0240-4300 E412 D N JFET U412 };;’,\\lli;;ng ’I\\‘I:JJ FET EN4392
DN5564-66 D N JFET DN5564-66 E413 D N JFET U410
FN4393 N J FET FN4393
DN5567 D N JFET DN5567 E414 D N JFET U411
DPAD1 D PAD N JFET DPAD1
DPAD2 D PAD N JFET DPAD2 E415 D N JFET U412 FT0654A N JEET 2N5486
DPAD5 D PAD N JFET DPADS E420 D N JFET U440 FT0654B N JFET 2N5486
E421 D N JFET U441 FT0654C N JFET 2N4221
E430 D N JFET U430 FT0654D N JFET 2N4221
E431 D N JFET U431 FT704 P MOS ENH 3N163
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FET Cross Reference (Cont'd)

Industry Type and R ded Industry Type and R ded Indi Type and Recommended
Part Number Classification  Repl t | Part Numb Classificati Repl Part Numb Classification  Replacement
GET5457 N JFET 2N5457 J110 N JFET J110 J502 CL N JFET J502
GET5458 N JFET 2N5458 J110-18 N JFET J110-18 J503 CL N JFET J503
GET5459 N JFET 2N5459 Ji N JFET J111 J504 CL N JFET J504
HDIG1030 P MOS ENH 3N163: J111-18 N JFET J111-18 J505 CL N JFET J505
D100 D PAD N JFET  DPAD1 J112 N JFET J112 J506 CL N JFET J506
D101 D PAD N JFET  DPAD10 J507 CL N JFET J507
IMF3954 D N JFET 2N3954 qiae NRE aneas J508 CLNJFET  J508
IMF3954A D N JFET 2N3954A 11318 N JFET 111318 J509 CL N JFET 4509
IMF3955 D N JFET 2N3955 Y174 P JFET 174 J510 CL N JFET J510
IMF3955A D N JFET 2N3955A Js1 CL N JFET J511
IMF3956 D N JFET 2N3956 J174-18 P JFET J174-18 jggg (c:t ﬁ j:g jggg
IMF3957 D N JFET 2N3957 375 P JFET 975 554 CL N JFET 1554
IMF3958 D N JFET 2N3958 4175-18 P JFET J175-18 555 CL N JFET 555
iMF6485 D N JFET U405 J1;g . '; JEE; 176 J556 CL N JFET 556
1100 P JFET 2N5116 J176-18 JFE J176-18 1557 CL N JFET 1557
IT101 P JFET 2N5114 77 P JFET 77 JPADS PAD N JFET JPADS
IT108 N JFET 2N5486 J177-18 P JFET J177-18 JPAD10 PAD N JFET JPAD10
IT109 N JFET U310 J2ot N JFET JPAD20 PAD N JFET JPAD20
IT1700 P MOS ENH 3N163 J201-18 N JFET .

1 1202 N JFET JPAD50 PAD N JFET  JPADS50
702 FMOSENH SH163 JPAD100 PAD N JFET  JPAD100
ITE500 CL N JFET J500 J202-18 N JFET JPAD200 PAD NJFET = JPAD200
ITE501 CL N JFET J501 4203 N JFET JPADS500 PAD N JFET  JPAD500
ITE502 CL N JFET J502 J203-18 N JFET
ITE503 CL N JFET J503 J204 N JFET J204 j:}?g& Et ﬁ jES j:}?g‘\f
ITE504 CL N JFET J504 J204-18 N JFET J204-18 IR200V OL N JFET JR200V
JR220V N
ITE505 CL N JFET J505 J210 N JFET J210 JR240V gt N jig j§§§g¥
ITE506 CL N JFET J506 Ja1 N JFET J211
ITES07 CL N JFET J507 J212 N JFET J212 J1401 D N JFET U401
ITE3066 N JFET J202-18 J230 N JFET J230 J1402 D N JFET U402
ITE3067 N JFET J201-18 J230-18 N JFET J230-18 J1403 D N JFET U403
J1404 D N JFET U404
ITE3068 N JFET J201-18 J231 N JFET J231 J1405 D N JFET U405
ITE4117 N JFET 2N4117 J231-18 N JFET J231-18 J1406 D N JFET U406
ITE4118 N JFET 2N4118 J232 N JFET J232
ITE4119 N JFET 2N4119 J232-18 N JFET J232-18 19211%018 %LJ’:EJTFET jg]go
FET - J270 P JFET -
ITE4338 N JFE J201-18 JFE J270 k21118 N JFET o0
ITE4339 N JFET J201-18 J270-18 P JFET J270-18 K212-18 N JFET J212
ITE4340 N JFET J202-18 Jari P JFET Jor K300-1
ITE4341 N JFET J203-18 J271-18 P JFET J271-18 K§34_1§ : jiﬁ} jg&f
ITE4391 N JFET PN4391-18 | J300 N JFET J300 K305-18 N JFET 1305
ITE4392 N JFET PN4392-18 | J300A/B/C/D N JFET J300A/B/C/D K308-18 N JFET 1308
4304 N JFET 4304 K309-18 N JFET J309
ITE4393 N JFET PN4393-18
ITE4416 N JFET PN4416 J305 N JFET J305 K310-18 N JFET J310
ITE4867 N JFET J230-18 J308 N JFET J308 KE3684 N JFET 2N4339
ITE4868 N JFET J231-18 J309 N JFET J309 KE3685 N JFET 2N4339
ITE4869 N JFET J232-18 J310 N JFET J310 KE3686 N JFET 2N4340
J401 DNJFET U401 KE3687 N JFET 2N4341
J}°5 " :jig j}gg " J402 DNJFET U402 KE3823 N JFET J304-18
j1g5' il oo, 1403 DNJFET U403 KE3970 N JFET PN4391-18
J106 N JFET Hoo-18 J404 DNJFET U404 KE3971 N JFET PN4392-18
6-18 FET o - J405 D N JFET U405 KE3972 N JFET PN4393-18
J107 NJ 7 1406 DNJFET U406 KE4091 N JFET PN4391-18
J107-18 N JFET J107-18 Ja10 D N JFET U410 KE4092 N JFET PN4392-18
J108 N JFET J108 - Ja1 D N JFET uat1 KE4093 N JFET PN4393-18
J108-18 N JFET J108-18 Ja12 D N JFET U412 KE4220 N JFET 2N5457
J109 N JFET J109 J500 CL N JFET  J500 KE4221 N JFET 2N5457
J109-18 N JFET .J100-18 J501 CL N JFET  J501 KE4222 N JFET 2N5459
1-6 Siliconix
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Industry Type and Recommended Industry Type and R ded Indi y Type.and Recommended
Part Numb Classificati Repl. Part Number  Classification  Repl t | Part Numb Classificati Repl t
KE4223 N JFET J304-18 MMT3823 N JFET 2N3823 NF5653 N JFET 2N5653
KE4224 N JFET J304-18 MPF102 N JFET MPF102 NF5654 N JFET 2N5654
KE4391 N JFET PN4391-18 MPF103 N JFET 2N5457 PAD1 PAD N JFET PAD1
KE4392 N JFET PN4392-18 MPF104 N JFET 2N5458 PAD2 PAD N JFET PAD2
KE4393 N JFET PN4393-18 MPF105 N JFET 2N5459 PAD5 PAD N JFET PADS
KE4416 N JFET PN4416 MPF106 N JFET 2N5485 PAD10 PAD N JFET PAD10
KE4856 N JFET PN4391-18 MPF107 N JFET 2N5486 PAD20 PAD N JFET PAD20
KE4857 N JFET PN4392-18 MPF108 N JFET MPF108 PAD50 PAD N JFET PADS0
KE4858 N JFET PN4393-18 MPF109 N JFET MPF109 PAD100 PAD N JFET PAD100
KE4859 N JFET PN4391-18 MPF111 N JFET MPF111 P1086 P JFET P1086
KE4860 N JFET PN4392-18 MPF112 N JFET MPF112 P1086-18 P JFET P1086-18
KE4861 N JFET PN4393-18 MPF256 N JFET J309 P1087 P JFET P1087
KE5103 N JFET J305 MPF820 N JFET u31o P1087-18 P JFET P1087-18
KE5104 N JFET J304 MPF970 P JFET 174 PN4091 N JFET PN4091
KE5105 N JFET J305 MPF971 P JFET J176 PN4092 N JFET PN4092
Kk4416-18 N JFET PN4416 MPF4391 N JFET PN4391-18 | PN4093 N JFET PN4093
LDF603 N JFET 2N4221A MPF4392 N JFET PN4392-18 | PN4117 N JFET PN4117
LDF604 N JFET 2N4221A MPF4393 N JFET PN4393-18 PN4117A N JFET PN4117A
LDF605 N JFET 2N4221A NF500 N JFET 2N4416 PN4118 N JFET PN4118
M163 P MOS ENH 3N163 NF501 N JFET 2N4416 PN4118A N JFET PN4118A
Mi64 P MOS ENH 3N164 NF506 N JFET 2N4416 PN4119 N JFET PN4119
MEMS520 P MOS ENH 3N164 NF510 N JFET 2N4393 PN4119A N JFET PN4119A
MEMS520C P MOS ENH 3N164 NF511 N JFET 2N4393 PN4120 N JFET PN4120
MEM561 P MOS ENH 3N163 NF520 N JFET 2N4339 PN4120A N JFET PN4120A
MEM561C P MOS ENH 3N163 NF521 N JFET 2N4339

PN4302 N JFET PN4302
MEM806 P MOS ENH 3N163 NF522 N JFET 2N4339 PN4302-18 N JFET PN4302-18
MEMB806A P MOS ENH 3N163 NF523 N JFET 2N4340 PN4303 N JFET PN4303
MFE823 P MOS ENH MFE823 NF530 N JFET 2N4341 PN4303-18 N JFET PN4303-18
MFE2000 N JFET 2N4416 NF531 N JFET 2N4339
MFE2001 N JFET 2N4416 NF532 N JFET 2N4341 PN4304 N JFET PN4304
MFE2004 N JFET 4093 NF533 N JFET 2N4339 Phisoy 18 i P18
MFE2005 N JFET 2N4092 NF580 N JFET 2N5432 PN4391-18 N JFET PN4391-18
MFE2006 N JFET 2N4091 NF581 N JFET IN5432 PN4392 N JFET PN4392
MFE2007 N JFET 2N4860 NF582 N JFET 2N5433

N JFET 2N4859

MFE2008 £ NFS83 N JFET 2NS434 PN4392-18 N JFET PN4392-18
MFE2009 N JFET 2N4859 NE584 N JFET IN5433 PN4393 N JFET PN4393
MFE2010 N JFET IN5434 NF585 N JFET 9N4859 PN4393-18 N JFET PN4393-18
MFE2011 N JFET 2N5433 NF4302 N JFET PN4302 PN4416 N JFET PN4416
MFE2012 N JFET 2N5432 NF4303 N JFET PN4303 PN5163 N JFET PN5163
MFE2093 N JFET 2N4341 NF4304 N JFET PN4304 PF510 P JFET 2N5018

PF511 P JFET 2N5014
MFE2094 N JFET 2N4340 NF4445 N JFET 2N5432 SD210DE NDMOSENH  SD210DE
MFE2095 N JFET 2N4339 NF4446 N JFET 2N5433 D2110F NDMOSENH  SD211DE
MFE4007 P JFET 2N2609 NF4447 N JFET oN5432 211
MFE4008 P UFET SD212DE N D MOS ENH  SD212DE

2N2609 NF4448 N JFET 2N5433 SD213DE NDMOS ENH  SD213DE

MFE4009 P JFET 2N3329 NF5163 N JFET PN5163

SD214DE N D MOS ENH  SD214DE
MFE4010 P JFET 2N3330 NF5457 N JFET 2N5457
MFE4011 P JFET IN3330 NF5458 N JEET IN5458 SD215DE D N JFET SD215DE
MFE4012 P JFET 2N3331 NF5459 N JFET 2N5459 Su2078 D N JFET U425
MK10 N JFET 2N4416 NF5484 N JFET 2N5484 SU2079 D N JFET U425
MMF1 D N JFET 2N3921 NF5485 N JFET IN5485 SU2098 D N JFET 2N5197
MMF2 D N JFET 2N3921 NF5486 N JFET 2N5486 SU2098A D N JFET 2N5197
MMF3 D N JFET 2N3921 NF5555 N JFET 2N5555 SU2098B D N JFET 2N5196
MMF4 D N JFET 2N3921 NF5638 N JFET 2N5638 SU2099 D N JFET 2N5197
MMF5 D N JFET 2N3921 NF5639 N JFET 2N5639 SU2099A D N JFET 2N5197
MMF6 D N JFET 2N3921 NF5640 N JFET 2N5640 SU2365 D N JFET U401

Siliconix 1-7
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FET Cross Reference

FET Cross Reference (Contd)

Industry Type and R d ind y Type and Ri d Industry Type and Recommended
Part Number Classification | t | Part Numb Classification  Repl Part Numb Classificati Repl
SU2365A D N JFET U401 TN4341 N JFET 2N4341 U290 N JFET U290
SU2366 D N JFET U402 TP5114 P JFET ON5114 U291 N JFET U291
SU2366A D'N JFET U402 TP5115 P JFET 2N5115 U295 N JFET U295
SU2367 D N JFET U403 TP5116 P JFET 2N5116 U296 N JFET U296
SU2367A D N JFET U403 U110 P JFET 2N2609 U300 P JFET 2N5114
ut12 P JFET 2N2609 U301 P JFET 2N5115
§5§§2§A 3 m jig 3383 U133 P JFET 2N2609 U304 P JFET U304
SU2369 D N JFET U405 U146 P JFET 2N2609 U305 P JFET U305
SU2369A DN JFET U405 u147 P JFET 2N2609 U306 P JFET U306
SU2410 0 N JFET U424 U148 P JFET 2N2609 U308 N JFET U308
Su2411 D N JFET U425 U149 P JFET 2N2609 U309 N JFET U309
SU2412 D N JFET U426 U168 P JFET 2N2609 U310 N JFET U310
TD5902 D N JFET 2N5902 U182 N JFET 2N4857 U3t N JFET U3t
TD5902 D N JFET 2N5902 U183 N JFET 2N3824 U320 N JFET U290
TD5902A D N JFET 2N5902 U197 N JFET 2N4339
u32t N JFET U291
TD5903 D N JFET 2N5903 U198 N JFET 2N4340 U322 N JFET U290
TD5903A D N JFET 2N5903 U199 N JFET 2N4341 U401 D N JFET U401
TD5904 D N JFET 2N5904 U200 N JFET 2N3970 U402 D N JFET U402
TD5904A D N JFET 2N5904 U201 N JFET 2N3971 U403 D N JFET U403
TD5905 D N JFET 2N5905 U202 N JFET 2N3972
U404 D N JFET U404
TD5905A D N JFET 2N5905 U221 N JFET 2N4391 U405 D N JFET U405
TD5906 D N JFET 2N5906 U222 N JFET 2N4391 U406 D N JFET U406
TD5906A D N JFET 2N5906 U231 D N JFET U231 U410 D N JEET Ua10
TD5907 D N JFET 2N5907 U232 D N JFET U232 U411 D N JFET U411
TD5907A D N JFET 2N5907 U233 D N JFET U233
U412 D N JFET ua12
TD5908 D N JFET 2N5908 U234 D N JFET U234 U421 D N JFET U421
TD5908A D N JFET 2N5908 U235 D N JFET u2s3s U422 D N JFET U422
TD5909 D N JFET 2N5909 U240 N JFET 2N5432 U423 D N JFET U423
TD5909A D N JFET 2N5909 u241 N JFET 2N5433 U424 D N JFET U424
TD5911 D N JFET 2N5911 U242 N JFET 2N5432
TD5911A D N JFET 2N5911 U243 N JFET 2N5433 3232 3 x jEE} 3232
TD5912 D N JFET 2N5912 248 D N JFET 2N5902 U427 D N JFET U427
TD5912A D N JFET 2N5912 U248A D N JFET 2N5806 U428 DN JFET U428
TIS14 N JFET 2N4340 y249 D N JFET 2N5903 U430 D N JFET U430
TIS25 D N JFET U401 U249A D N JFET 2N5907
TIS26 D N JFET U402 U250 D N JFET 2N5904 U431 D N JFET U431
TIS27 D N JFET U404 U250A D N JFET 2N5908 U440 D N JFET ua40
TIS41 N JFET 2N4859 U251 D N JFET 2N5905 U441 D N JFET uas
1S58 N JFET J305-18 U251A D N JFET 2N5909 U443 D N JFET U443
TIS59 D N JFET u1837 U254 N JFET 2N4859 Uadd DN JFET Ua44
TIS73 N JFET PN4391-18 U255 N JFET 2N4860 U508 N JFET CR030
TIS74 N JFET PN4392-18 U256 N JFET 2N4861 U177 N JFET 2N4220A
TIS75 N JFET PN4393-18 U257 D N JFET u2s57 u1178 N JFET 2N3821
TIS88 N JFET 2N5486 U273 N JFET 2N4118A U1179 N JFET 2N3821
TIXS41 N JEET 2N4859 U273A N JFET 2N4118A
TiXs42 N JFET PN4393-18 | U274 N JFET Na11on | iiey N BTN
TN4117 N JFET PN4117 U274A N JFET 2N4119A U1182 N JFET IN3821
TN4117A N JFET PN4117A u27s N JFET 2N4119A u1277 N JFET 2N4339
TN4118 - N JFET PN4118 U275A N JFET 2N4119A U1278 N JFET 2N4339
TN4118A N JFET PN4118A U280 D N JFET U231
TN4119 N JFET PN4119 U281 D N JFET U231 ut2r9 N JFET 2N4340
TN4119A N JFET PN4119A U282 D N JFET U232 u1280 N JFET 2N4339
TN4338 N JFET 2N4338 U283 D N JFET u232 y1281 N JFET 2N3822
TN4339 N JFET 2N4339 U284 D N JFET U233 ut282 N JFET 2N43a1
. TN4340 N JFET 2N4340 u2gs D N JFET U234 u1283 N JFET 2N4340
1-8 Siliconix




FET Cross Reference (Contd)
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Industry Type and Recommended Industry Type and Recommended Industry Type and Recommended
Part Numb Classificati Repl. t Part Numb Classification  Replacement | Part Number Classificati Repl
U1284 N JFET 2N4341 ucat P JFET 2N2609 uc7st N JFET 2N4340
U1285 N JFET 2N4220 uc100 N JFET 2N4339 uc752 N JFET 2N4340
U1288 N JFET 2N4341 uc11o N JFET 2N4339 UC753 N JFET 2N4341
u1287 N JFET 2N4092 uct1s N JFET 2N4340 uc754 N JFET 2N4340
U1321 N JFET 2N3966 uct120 N JFET 2N4339 uc755 N JFET 2N4341
U1322 N JFET IN4221A uC130 N JFET 2N4341 UC756 N JFET 2N4340
U1323 N JFET IN4221A UC155 N JFET 2N4416 uc805 P JFET 2N3331
U1324 N JFET IN4220A UC200 N JFET 2N3824 uC807 N JFET 2N4860
U1325 N JFET IN422D UC201 N JFET 2N3824 ucs14 P JFET 2N3331
U1420 N JFET IN3821 uc210 N JFET 2N4416 ucsst P JFET 2N2608
U1421 N JFET 2N3822 uc220 N JFET 2N3822 uC8s3 P JFET 2N2608
U1422 N JFET IN3822 UC240 N JFET 2N4869 uCss4 P JFET 2N2608
ui714 N JFET 2N4340 uc241 N JFET 2N4869 ucsss P JFET 2N2609
U1837E N JFET PN4416 UC250 N JFET 2N4091 uc1700 P MOS ENH 3N163

uC251 N JFET 2N4392 uC1764 P MOS ENH 3N163
u1897 N JFET U1897
U1897-18 N JFET U1897-18 UC300 P JFET 2N2609 322123 g ,’\“, ng gﬁ‘;’ggg
U1897E N JFET U1897-18 uc31o P JFET 2N2609 UC2134 D N JFET IN3956
U1898 N JFET U1898 uc320 P JFET 2N2609 UC2136 D N JFET 9N3957
U1898-18 N JFET U1898-18 UC330 P JFET 2N2609 UC2138 D N JFET 9N3958
UC340 P JFET 2N2609
U1898E N JFET U1898-18
U1899 N JFET u1899 UC400 P UFET 2N3331 yezie il vy
U1899-18 N JFET U1899-18 uC401 P JFET 2N5116 UC2148 D N JFET IN3958
U1899E N JFT U1899-18 uc410 P JFET 2N3330 UC2149 DN JFET 9N3958
uC420 P JFET 2N3329 VCR2N N JFET VCRON
U1994E N JFET PN4416 uC450 P JFET 2N5114
U2047E N JFET PN4416 VCR3P P JFET VCR3P
U3000 N JFET 2N4341 uc451 P JFET 2N5116 VCR4N N JFET VCR4N
U3001 N JFET 2N4339 uCs88 N JFET PN4416 VCRS5P P JFET VCR5P
U3002 N JFET 2N4338 uc7o3 N JFET 2N4220 VCR6P P JFET 2N5116
uC704 N JFET 2N4220 VCR7N N JFET VCR7N
u3010 N JFET 2N4341 uc7es N JFET 2N4224
U301 N JFET 2N4340 VCR11N N JFET VCR11N
U3012 N JFET 2N4338 uc7o7 N JFET 2N4860 WK5457 N JFET 2N5457
ucao N JFET 2N4341 uc714 N JFET 2N3822 WK5458 N JFET 2N5458
uc4o P JFET 2N2609 UCT14E - NJFET J203-18 WK5459 N JFET 2N5459
UC734 N JFET 2N4416
UC734E N JFET PN4416
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FET Product Information

FET Product Information

Siliconix products are divided into three basic categories:

Standard Products, Modified Standard Products, Custom Products

Standard Products

All the part numbers described in this catalog are standard products. A summary list of the
prefixes used is shown below in the Device Identification Table. Ordering any of the stand-
ard products is easily done by referring to the data sheet part number. For example, a
2N4391 is simply ordered by that number: ”2N4391 " 1t will also appear in that form on
‘the price lists, published separately.

Examples of Modified Standard Products are:

Electrical Specials

Mechanical Specials

High Reliability Specials

Devices with either tightened, relaxed and/or special electrical specifications selected from
a standard product.

Devices with standard or modified electrical specifications mounted in non-standard pack-
ages or modified (lead formed) standard packages. Modifications and/or additions to stand-
ard marking are also considered mechanical specials.

Siliconix has a number of standard High-Reliability screening options that can be ordered
as standard products. These options include MIL-STD-750B. High-Rel process option de-
tails will be found in the introductory section of this data book. In addition, Siliconix
offers certain JEDEC-registered FETs with JAN, JANTX, or JANTXV processing. Refer to
any current Siliconix OEM price list for details on specific part numbers. If existing screen-
ing processes do not meet individual customer requirements, Siliconix can provide special
additional inspections and controls to meet the stringent demands.

In all of the above cases (with the exception of JAN, JANTX, or JANTXV parts), a special part number is assigned
which defines the part either by reference to customer’s print(s) or by associated special requirements. Each special
product is proprietary to the customer, and is not made available to other customers.

Custom Products

Area designed to meet customer requirements not realizable by selection from standard
parts; usually, these products require special engineering development. The proprletary re-
lationship described above also applies to custom products.

Inquiries for SPECIAL DEVICES may be directed to the nearest field sales office or to:

FET Marketing Department,
Telephone: (408) 988-8000.

Siliconix incorporated, 2201 Laurelwood Road, Santa Clara, California 95054

FETs/Part Number Prefixes and Suffixes

Prefix XXX XXXX
BF European Transistor Standard
CR Si Standard N-Channel Current Regulator
CRR Si Standard N-Channel Current Regulator
DM Si Special DMOS FET
DN Si Dual N-Channel JFET
FN Si N-Channel JEET
DPAD Si Standard Dual JFET Diode
J Si Standard TO-92 Cased FET Special TO-92 Cased FET
JR Si Standard Current Limiter

Diode TO-92 Cased FET
JPAD Si Standard JFET Diode
PAD Si Standard JFET Diode
PN Si Standard TO-92 Cased FET
SD Si Standard DMOS FET
) Si Standard FET
VCR Si Standard N- and P-Channel

Voltage Controlled Resistors
2N JEDEC-Registered Device
3N JEDEC—Registered Device
Suffix
-05 Std TO-92 Pkg. Lead Formed to TO-5 Pin Circle
-18 Std TO-92 Pkg. with Center Lead Formed Toward Flat in TO-18 Pin Circle
-TRF Tape and Reel available on TO-92 FETs.

PROCESS OPTION 750B-MIL-STD 750 = -2 Contact Factory

= -2A Contact Factory

Siliconix




FET Process Option Flow Chart

HPYD mold uoydo ssed0id

Military Process Industrial Process

Metal Can Metal Can Standard Standard

(Option -2) (Opfion -2A) (Hermetic Package) (Plastic Package)
Preseal Inspection Preseal Inspection Preseal Inspection Preseal inspection
Method 2072 Siliconix Visual #5201 Siliconix Visual #5201 Siliconix Visual #5201
Stabilization Bake Stabilization Bake Stabilization
Method 1031 Method 1031 Method 1031
24 hour @ 200°C 24 hour @ 200°C 24 hour @ 150°C

LTPD =20
Temperature Cycle Temperature Cycle '-;'emperalure Cycle
Method 1051, Condition C Method 1051, Condition C I Method 1051, Condition C l
§ Cycles -65°C to +200°C § Cycles -65°C to +200°C | § Cycles -65°C to +200°C
@ Temperature Extremes, @ Temperature Extremes, @ Temperature Extremes, ' i
20 Cycles, 10 Min. 20 Cycles, 10 Min. l 20 Cycles, 10 Min. l
Constant Acceleration Constant Acceleration | |
Method 2006 Method 2006 | '
Y1 Axis 30,000 G Y1 Axis 30,000 G
Fine Leak Fine Leak I Fine Leak '
Method 1071, Condition H orsG Method 1071, Condition H or G Method 1071, Condition H or G |
Maximum Leak Rate, 5 x 10 Maximum Leak Rate, 5 x 10‘9 ' Maximum Leak Rate, 5 x 10'8 '
Gross Leak Gross Leak I Gross Leak '
Method 1071, Condition C Method 1071, Condition C Method 1071, Condition C _J
— — ———

Electrical Test Electrical Test 'Eleclrical Test [Electrical Test
to Static Parameters to Static Parameters to Static Parameters to Static Parameters
@ 25°C @ 25°C @ 25°C @ 25°C
HTRB Burn-in HTRB Burn-In i
Method 1039, Condition A Method 1039, Condition A i
168 hour @ 150°C 168 hour @ 150°C
Electrical Test Electrical Test |
to Static Parameters to Static Parameters I
@ 25°C @ 25°C
Olgalily Conformance
25 °C Static LTPD=_5 Quality Conformance Quality Conformance Quality Conformance
;55% % ss':i't‘;: t’,‘,’,%;i 25°C Static AQL .65% 25°C Static AQL .65% 25°C Static AQL .65%
25°C 1 KHz Dynamic LTPD=10 External Visual LTPD =10 External Visual LTPD = 10 External Visual LTPD = 10
External Visual LTPD=5 On Selected Parameters: On Selected Parameters: On Selected Parameters:
On Selected Parameters: Per QAP 1030 Per QAP 1030 Per QAP 1030
Per QAP 1030

NOTES: Processing and test methods are MIL-STD750 unless specified otherwise
-2A Significant savings.
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Additional Product Options for
European Customers

Additional Product Options for
European Customers

CECC 50 000

CECC 50 000.is a European system of continuous product assessment intended to produce electronic components of
assessed quality to specifications and procedures which conform to internationally recognized standards. Components
produced under the system are accepted by all participating countries without further testing being necessary.

At this time, member countries of the CECC are Belgium, Denmark, Germany, France, Ireland, ltaly, the Netherlands,
Norway, Sweden, Switzerland and the United Kingdom.

Under this assessment scheme, devices are manufactured on an approved line to nationally approved specifications
written in accordance with CECC rules. The manufacturer must comply with defined standards relating to organization,
facilities and quality control procedures.

Specific device types are individually qualified against a fixed detail specification which has been approved by the British
Standards Institute acting as the national supervising agency on behalf of CECC.

The CECC 50 000 scheme is administered in the UK by the BSI, and UK generated specifications are prefixed with the
letters BS.

A number of popular standard device types are now qualified and the following detail specifications are available:

Type Number BS Specification
2N3970/1/2 BS CECC 50012-001
2N4091/2/3 BS CECC 50012-002
2N4391/2/3 BS CECC 50012-004
2N4856/7/8 BS CECC 50012-005
2N4859/60/61 BS CECC 50012-005
2N4856A/7A/8A BS CECC 50012-006
2N4859A/60A/61A BS CECC 50012-006
2N3821/2 BS CECC 50012-007
2N3824 BS CECC 50012-008
2N4220/1/2 BS CECC 50012-009
2N4220/1A/2A BS CECC 50012-009

Each of the approved types is now available with additional screening options, including high temperature reverse bias
burn-in, of either 48, 72 or 168 hours duration. Screening details are appended to the detail specification and conform to
appendix VI of the European Standard CECC 50 0000 ISSUE 3.

Product is released with a BS CECC certificate of conformity and will have been submitted to:

1. Group A sample inspection (lot by iot)
quality assessment tests, assuring product conforms to electrical specification.

2. Group B sample inspection (lot by lot)
reliability tests, including package related tests and 168 hours electrical endurance, to identify potential early
failures.
3. Group C sample inspection (periodic—3 monthly) .
long term reliability tests including 1000 hours of high temperature storage and electrical endurance.
Data from the inspection tests is available to the customer in the form of CTRs (certified test records).
Manufacturing of BS CECC product is carried out at the Siliconix UK facility located in Morriston, Swansea SA6 6NE,
South Wales
In addition to BS CECC approved product, the Siliconix UK facility can provide internationally recognized high-reliability
screening options on standard products. These inciude Mil-750B and custom screening options.
JAN, JANTX or JANTXV processing for certain JEDEC-registered FETs can also be supplied.

For additional information, enquiries may be directed to the nearest field sales office.
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Die Process Information

Siliconix is a large volume supplier of die to the hybrid industry. Both military and industrial grades are
available. Screening includes 100% DC electrical probe and 100% visual inspection of each die.

Physical Data

® Physical layout and dimensions are presented in the die topography section.
® Each die is passivated with approximately 8,000 angstroms of non-crystalline glass.
® All die are gold backed. Gold backing is approximately 1,500 angstroms thick.

® Die metallization is deposited aluminum approximately 12,000 angstroms thick.

® Standard thickness 0.008 + 0.002 in inches.

Die Screening Criteria

® Probe Test Capability — Siliconix performs three classes of electrical tests. The first category is a group of tests
that may be performed on a 100 percent basis in wafer form. Examples are pinch-off voltage VGS(off) and
breakdown voltage BVggg.

A second group consists of tests such as very low leakage |ggg where 100 percent testing is impractical, but
sample testing may be performed. Generally, test time is the factor that renders these tests impractical on a 100
percent basis.

uolDWIIOJU] SS3204d 31d

Finally, there are those tests that cannot be performed unless a sample group of units are assembled for evaluation.
Capacitance and differential voltage drift are two examples (On request only).

The adjacent table summarizes our wafer probe test capability and serves as a guide line to your design needs.
Actual testing condition and procedure may vary. For specific parameters and test conditions, refer to the
appropriate data sheet.

100% Wafer Sample Wafer Sample Test in
Sort Capability Sort Capability Package Form
TEST PARAMETER Condition Range Limit Range Limit Range Limit Range
Cond. Min. Max. Min. Max. Min. Max. Min. Max.
IGSS, I1GSO, I0GD VGS 0.01v 200V 100pA 10uA 0.5pA 0.5pA
VGS 0.01V
IDSX, ISDX, IDSS, ISDS VDS 0.01V 100V 100pA 100mA
G D 10uA 100mA

VBG | 00tV | ooV | '00PA [ 10wA

1D 100pA 100mA
VDS 0.01v 100V

BVGSS, BVGDD, BVGSO | IG 100pA 10uA 0.01v 200V
BVDSX, BVSOX ID 100pA 100mA | 0.1V 100V .

VGS(th), Vp, VGS 001v | 100v

VDS (on) D 10.A | 100mA | 1mv oV
1DS (on) D 104A | 100mA | 1ohm | 10M ohm
afs vas | ooiv
(constant VGS) VDS | ootV | 0% 10 gmho | 100 mmho
ats ) 104A_|_100mA
(constant ID) VoS [ 0.0tV | Toov_] '0#mho| 100 mmho
VGS 0 30V 3nv. 300 nv
en (constant VGS) VDS 0 100V ;7 Hz JHz
Freq 10 Hz 100 KHz
1D TuA 30 mA 3nv 300 nv
en (constant ID) VDS oV 100V ;7Hz :7Hz

Freq 10 Hz 100 KHz
VDG 0.01v 100V,

|vas1 - vasz| ) oA TomA—] O1mv | 100mv 20mV
VDS | ov 100V
Cabacit
high VGS_| oV 700V
y D 0A 100mA 0.1pF 1000pF
gfs1/gfs2
IDSS1/IDSS2
goss1-goss2 TESTS PERFORMED AFTER SAMPLE IS ASSEMBLED FOR EVALUATION
CMRR,
A|Vgs1-VGS2|/aT
QC Inspection * *0.65 1.5 15
AQL AQL AQL

* all in die form not after Customer Assembly

® Visual Criteria — Die are supplied with 100% visual sort to the criteria of MIL-STD-750 method 2072.
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Die Process Information

Chip Packaging

Die Process Information (Contd)

Assembly

@ Chips supplied in waffle packs normally do not require cleaning. Wafers should be cleaned after sawing or scribing, -
and fracturing.

® Chips should be handled with a vacuum pick-up with protected tip or with tweezers gripping the chip on its sides.

® When handling MOSFET chips, particularly non-gate protected types, steps must be taken to prevent damage by
static discharge. In some extreme cases, handling precautions may be necessary for junction FET chips.

® Chips can be die attached either eutectically or by conductive epoxy when lower temperatures are necessary. Gold
silicon eutectic occurs at temperatures between 385°C and 425°C.

® Bonding of wires from chip pads to posts can be achieved by thermocompression gold wire or ultrasonic aluminum

wire bonded.

Options

® SEM — Scanning electron microscope examination and control in accordance with MIL-STD-883 Method 2018 can be

ordered on chips and wafers.

® Wafer qualification to unprobed parameters — sample testing of purchased chips to demonstrate capability to per-

form at data sheet temperature extremes by use of LTPD techniques can be provided.

® Hot probe — Siliconix has a chip processor/distributor with hot probe capability available.

@ Chips are packaged as individual die in the flat waffle carrier illustrated in Figure 1. The carrier has a cavity size
adequate to allow ease of loading/unloading and also prevents die from rotating within the cavity.

o Standard carrier 20 x 20 (400 die)

Chip and Wafer Processing

/— CARRIER TOP
/.

{ RN S— 8

WAFER ac
| _'f?/_?sf_:‘sr'l@_ B ELECTRICAL fmﬁ
INSPECTION
INSPECTION FRACTURE \///— MYLAR SHEET

OPTION

Qc Sample
assemiled for
special testing

100"
VISUAL

WAFER
CLASSIFICATION
INSPEC TION.
AND L0

ALLOCATION o
LENS PAPER
ac
VISUAL ,—CARRIER BOTTOM
ELECTAICAL E— Ty -""_"‘"—"-E
PROBE
1 ISQSA ' CARRIER
[ : INSPECTION | LOADING
1 : %
[ H | S S,
[ PACKING AND SHIPPING I

NOTE: CARRIER TOP & BOTTOM SECURED BY CLIPS
Figure 1
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PC Board Layout and Construction for
Low Leakage Applications

In order to realize the full capability of these devices in cir-
cuits that are sensitive to very low currents, considerable
care should be exercised in PC board layout and construc-
tion techniques. If proper care is not taken, board leakage
currents can easily become much larger than the leakage cur-
rents of the devices themselves, especially under conditions
of high temperature and humidity. Excessive leakage currents
can be produced by poor quality boards, socket leakage, poor
board layout, imperfectly cleaned boards, or improperly
applied or cured protective coatings.

It is important to start with quality PC boards which have
high resistivity and low susceptance to moisture. Boards of
Teflon® or polycarbonate composition exhibit these at-
tributes and are preferred. Glass-epoxy boards are less de-
sirable because they will absorb moisture, and if used must
be protected with a conformal coating. '

The use of sockets should be avoided wherever possible since
the pin-to-pin isolation is often not great enough to prevent
small leakage currents from occurring. These currents can
significantly degrade device performance in low leakage
applications. If sockets cannot be avoided use the highest
quality available, preferably teflon.

In laying out PC boards, care should be taken to keep pins
and runs which are sensitive to very low currents away from
pins and runs which will be at significantly higher or lower
voltages. The most common leakage current problems occur
between pins sensitive to low current levels and nearby pins
at or near one of the supply voltages. Thus, if the isolation
between critical pins and nearby high or low voltage pins is
increased, leakage is minimized.

Teflon® is a registered trademark of DuPont.

In order to reduce leakage currents, it is very important that
all PC boards and experimental breadboards be thoroughly
cleaned with a solvent after construction. A recommended
procedure is to wash each board in an ultrasonic cleaning
bath of alcohol, trichloroethylene, or some other commercial
solvent, and to blow dry with compressed air. The purpose
of this is to remove all skin oils (the greatest cause of leakage
in improperly cleaned boards), solder fluxes, and other films
and residues left over from the construction process which
can cause gross leakage problems and erratic device behavior,
especially at temperatures above 85°C.

For best results, the thoroughly cleaned boards should be
protected against dirt, conductive films, and humidity by
the application of a conformal coating. Urethane and Dow
Corning’s R-4-3117 Silicone are easy to use and offer suffi-
cient protection under most operating conditions. Epoxy
results in @ more durable coating but care must be taken to
insure that it is cured properly; an improperly cured layer of
epoxy will make the high temperature leakage problem
worse. Union Carbide’s Parylene also results in a relatively
durable coating.

The ultimate leakage protection method consists of printed
circuit metalization guard rings driven from a low impedance
buffer amplifier whose output is at the same potential as the
pin being protected. This completely eliminates board sur-
face leakage at critical pins by removing any difference in
potential, but it is difficult to implement due to the extra
buffer amplifier required and the tight PC board metaliza-
tion spacings encountered.

Siliconix
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p-channel JFETs i
deSigned for . o o g:;fg;ra?:'c'%Curves PC PD

B General Purpose Amplifiers BENEFITS
o JAN Approved Version Available

N
4
N
o
)
0
™
>
£

TO-18
See Section 6

*ABSOLUTE MAXIMUM RATINGS (25°C)

Gate-Drain and Gate-Source Voltage (Note 3).........30V o

Gate Current, Forward Biased (Note 1)............ 50 mA

Total Device Dissipation (Derate 2 mW/°C) .......300 mW ¢ J

Storage Temperature Range ....... «......—65to +200°C ‘ s ac s

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

2N2609
Characteristic o v Unit Test Conditions
in ax
_]_1 1SS Gate Reverse Current 30 nA VGs=30V,Vps=0V
2 (Note 2) 30 uA VGs=5V, Vpg=0Ta=150°C
—s
ey Gate-Source Breakdown _ _

3 a GSS Voltage 30 v Ig=1uMA, VDpS=0V
T

Gate-Source Cutoff
4 é VGS(off) Voltage 1 4 \ Vps=-5V,Ip=1uA
N Saturation Drain

- - = - =QV

5 1pss Current 2 10 mA Vps=-5V,Vgs=0

Common-Source
6 D] 9fs Forward . 2500 umho Vps=-bV,Vgs=0V f=1kHz

\' Transconductance

—IN

Common-Source Input

- 30 = - = f=
7 :\A Ciss Capacitance pF Vps=-5V,Vgs=1V 140 kHz
L
8|C|NF Noise Figure 3 dB Vps=-5V,Vgs=0,RGg=1MQ f=1kHz
PD

*JEDEC Registered Data

NOTES:

1. Not JEDEC Registered

2. 1gSss is JEDEC Registered at VGgs = 5V
3. Due to symmetrical geometry, these units may be operated with source and drain leads interchanged.
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2N3819

PREFERRED PART 2N5457

n-channel JFET

designed for . . .

®m General Purpose Amplifiers
® Analog Switching

*ABSOLUTE MAXIMUM RATINGS (25°C)

Drain-Gate Voltage ................cocven... ...25V
Drain-Source Voltage ..............ccevven... .25V
Reverse Gate-Source Voltage ................. -25V
Gate Current .................. teeiinieene... 10 MA

Continuous Device Dissipation
at (or Below) 25°C Free Air Temperature

(Note 1) ........ ettt rean 200 mwW
Storage Temperature Range ........ -55°C to +150°C
Lead Temperature

(1/16"” from Case for 10 seconds) ........... 260°C

Siliconix

Performance Curves NH NRL
See Section 4

BENEFITS
e Low Cost

e Specified at 100 MHz
¢ Automatic Insertion Package

Plastic
TO-92 '
See Section 6

D
Bottom View s ¢

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

Characteristic Min Max Unit Test Conditions
1 BVGss Gate-Source Breakdown Voltage —25 \% Ig=-1rA,Vpg=0
2|+ I Gate Reverse C 2] " 5 :
ate Reverse Current =—16V,Vps =0 —
:3:] Al 'ess 2| A Gs bs == Ta=100°C
4 T Ipss Saturation Drain Current 2 20 mA Vpsg =15V, Vgg =0 (Note 2)
51c| Vas Gate-Source Voltage 05| -75 v Vps =15V, Ip =200 pA
6 VGs(off) Gate-Source Cutoff Voltage -8 Vv Vps=15V,Ip=2nA
Common-Source Forward
7 vts! Transfer Admittance 2000 | 6500 | umho v 15V v 0 (Note 2) f=1kH
— = B = ote = z -
sl D Vel Common Source Output 50 mho DS Gs
v| Wos Admittance s
/1N
9 | Al ¢ Comm.on Source Input 8 pF
M Capacitance
— Vps =15V, Vgs=0 f=1MHz
10 ] c Common Source Reverse 4 F
c rss Transfer Capacitance P
Common Source Forward _ _ _ ! ’
1 lyfs! Transfer Admittance 1600 umho | Vps=15V,Vgs=0 =100 MHz
*JEDEC registered data NH
NRL

NOTES:

1. Derate linearly to 125°C (free air temperature at a rate of 2 mW/°C).
2. Pulse tested pulse width = 100 ms, duty cycle < 10%.

2-2 Siliconix




n-channel JFETs g

Siliconix

designed for . .. e see s

N
4
&
N
-l
L] LY &1 N
m Small-Signal Amplifiers BENEFITS &
® Oscillators S P piaes from High Supply N
BVgss > 50 V N
N
4
o
0
X
* ABSOLUTE MAXIMUM RATINGS (25°C)
TO-72

Gate-Drain or Gate-Source Voltage (Note 1) . . . -60V
GateCurrent . . . . . . . .. ... ... 10mA 3
Total Device Dissipation at (or below) 25°C j

Free-Air Temperature (Note 2) . . . . . . 300mW

See Section 6

D
]
Storage Temperature Range . . . . . . -65to+200°C
G
Lead Temperature
G c
(o}
(1/16" from case for 10seconds) . . . . . . 300°C s B s
o .
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
2N3821 2N3822 2N3823
Characteristic v Unit Test Conditions
Min Max Min Max Min Max
] Gote R e -0.1 -0.1 05 | oA | 20V Ve -0
| t T nt = B L [
> GSS ate Reverse Curre Y X o5 A GS 2N} 150°C
3 f, BVGSs  GateSource Breakdown Voltage 50 -50 -30 IG = -1 A, Vps = 0
4] ? VGS(off] Gate-Source Cutoff Voltage -4 -6 -8 y |Vps=15V.ip=05nA
| 05 -2 Vps = 15V, Ip = 50 uA
5]cC|Vas Gate-Source Voltage
-1 -4 Vps =16V, Ip = 200 A
0| -7s Vpg = 15V, Ip = 400 uA
6 IDss Saturation Drain Current (Note 3} 0.5 25 2 10 4 20 | mA | vps=15V.Vgg=0
Common-Source Forward . _
7 afs Transconductance (Note 3) 1500 4500 | 3000 6500 | 3,500 | 6,500 f=1kHz
8l | v Common-Source Forward 1500 3000 3,200 umho f = 100 MH2
s Transadmittance '
- Common-Source Qutput - _ _
9 5 9os Contuotance (Note 3) 10 20 35 Vps =15V, Vgs =0 f=1kHz
LY Common-Source Input
101 a | Ciss Capacitance 6 6 6
" C Source R Transt PF f=1MHz
] ommon-Source Reverse Transfer
¢ | Crs Capacitance 2 2 2
Vps =15V, Vgs =
12 NF Noise Figure 5 5 6 a8 Ds=15V,VGs=0,
Rgen = 1 meg, BW = 5 Hz f=10H
P = z
Equivalent Short-Circuit Input nV
g 200 3 = = =
13 n Noise Voltage 200 200 Az Vps=15V.VGs =0, BW=5H:
*JEDEC Registered Data. NRL
NOTES:

1. Due to symmetrical geometry, these units may be operated with source and drain leads interchanged.
2. Derate linearly to 175°C free-air temperature at rate of 2 mW/°.C4
3. These parameters are measured during a 2 msec interval 100 msec after d-c power is applied.
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2N3824

n-channel JFET

j: g

*JEDEC registered data.
NOTES:

2. Derate linearly to 175°C free-air temperature at rate of 2 mw/°C.

d o d f Performance Curves NRL
eS'gne Or e o o See Section 4
m High Speed Commutators BENEFITS
® Low Insertion Loss
m Choppers W Insertion Loss
_ Fds(on)
o High Off-Isolation
ID(off) <0.1nA
* ABSOLUTE MAXIMUM RATINGS (25°C)
T0-72
Gate-Drain or Gate-Source Voltage (Note 1) -50V See Section 6
Gate Current . 10 mA
Total Device Dissipation at (or below) 25°
Free-Air Temperature (Note 2) . 300 mwW b
Storage Temperature Range . . . . . . =65to+200°C
Lead Temperature ¢ . y
(1/16” from case for 10 seconds) 300°C s D s
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
Characteristic Min Max Unit Test Conditions
L Gate Reverse Current 01 1 A ] vas=-30V, Vps=0
2 $ GSS ate verse Lurren’ o1 “A Gs = - v Ds = 1500(:
3 ‘? BVGss Gate-Source Breakdown Voltage -50 A" IG=-1uA,Vps=0
—1
c \ . c 0.1 nA ~ B
4 D(off) Drain Cutoff Current Y A Vps=15V,VGgs=-8V 150°C
5| D | rds(on) Drain-Source ON Resistance 250 Q VGs=0V,Ip=0 f=1kHz
vy
6 2 Ciss Comman-Source Input Capacitance 6 pF Vps=15V,VGs=0
— hl/l - f=1MHz
7|C | Crss Common-Source Reverse Transfer Capacitance 3 pF VGs=-8V,Vps=0
NRL

1. Due to symmetrical geometry these units may be operated with source and drain leads mterchanged.
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designed for. . .

m Differential Amplifiers

dual n-channel JFETs

Siliconix

Performance Curves NNR
See Section 4

BENEFITS

® Minimum System Error and Calibra-

tion

5 mV Offset Maximum (2N3921)
® Simplifies Amplifier Design

" Low Output Conductance

TO-71
See Section 6
D1 D2
*ABSOLUTE MAXIMUM RATINGS (25°C) G G2
Gate-Drain or Gate-Source Voltage ............... -50V $10 Os2
GateCurrent ..............ccivvivvenee... BOMA
Total Device Dissipation
{Derate 1.7 mW/°Ct0200°C) ............... 300 mW
Storage Temperature Range. ....... e -65 to +200°C
sz [fo2 G
Bottom View G p O
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
Characteristic Min Max Unit Test Conditions
o Gate Reverse Current ! "1 Vas=-30V,Vps=0
— ate Reverse Curren =- , =
=] |less ver: = e DS 100G
318 | BVpGo Drain-Gate Breakdown Voltage 50 Ip=1uA,Ig=0
4 Z VGS(off) Gate-Source Cutoff Voltage -3 v Vps=10V,Ip=1nA
51T [VGs Gate-Source Voltage -0.2 -2.7 Vps =10V, ip = 100 uA
lel Gate Operating C 250 P VbG =10V, Ip=700A
— ate Operating Current = ,Ip = -
7] G P! g 25 A DG D M 100°C
8 ipss Saturation Drain Current (Note 1) 1 10 mA | Vps=10V,Vgs=0
9 afs Common-Source Forward Transconductance (Note 1) 1500 7500 umho
2‘ D | 90s Common-Source Output Conductance 35 Ve = 10V, Vae =0
1" I‘ Ciss Common-Source input Capacitance 18 oF Ds= - Ves* f=1kHz
12| A | Crss Common-Source Reverse Transfer Capacitance 6 )
_1_3_ l:’l 9fs Common-Source Forward Transconductance 1500 umho | VpG =10V, Ip =700 kA | f=1kHz
14 ¢ | 9os Common-Source Output Conductance 20
15 NF Spot Noise Figure 2 d8 | Vps=10V,Vgs 0 f=1kHz,
RG =1 meg
» 2N3921 2N3922 | 2N4084 2N4085
Characteristic Unit Test Conditions
Min | Max | Min | Max | Min | Max | Min | Max
16 IVGs1-VGs2! ' Differential Gate-Source Voltage 5 5 15 15 mV
BRLY AlVae1-V | Gate-Source Differential Voltage Ta= 0%
17| a | 22GS1-VGS2! Change with Temperature 10 25 10 25 |uv/°c| VDG=10V, A DC
T AT (Note 2) Ip=700uA |TB =100C
c .
g .
18| H| 2K Transconductance Ratio 095[ 1.0 [095] 1.0 |oes|10 |005]|10 | — =1kHz
9¢s2 (Note 3)
*JEDEC registered data. NNR
NOTES:
1. Pulse test duration = 2 ms.
2. Measured at end points;, Tp and Tg.
3. Assumes smaller value in numerator.
Siliconix 2-5
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matched dual B
n-channel JFETs  ferigmones covernar
designed for . . . BENEFITS

® High Accuracy & Stability
Offset Less Than 5 mV (2N3954, 54A)

® Low and Medium Frequency Drift Less Than 5 uV/°C (2N3954A)
H H H H ® Wide Dynamic Range
Differential Amplifiers e Soeied © Vg = 20V
] High |npuf ® Low Capacitance
A iss < 4 pF
Impedance Amplifiers Ciss<4Pp
TO-71
See Section 6

ABSOLUTE MAXIMUM RATINGS (25°C)

Any Case-To-Lead Voltage. .......... e, X100V M7 7>
Gate-Drain or Gate-Source Voltage ............... -0V I 6
Gate-To-Gate Voltage ........................ 2100V

Gate Current . .. . . veeee... BOMA $10 08y

PREFERRED PART 2N5196

2N3954 2NJ3954A 2N3955 2N3955A

Total Device Dissipation 85°C (Each Side)........ 2560 mW
Case Temperature (Both Sides)....... 500 mW
Power Derating (EachSide) ............... 286 mW/°C
(Both Sides) ............... 43 mW/°C M ol
Storage Temperature Range ............. -65to+200°C S s
Lead Temperature (1/16" from case for 10 seconds) . . . 300°C Bottom View
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
2N3954 2N3954A 2N3955 2N3955A
Characteristic Unit Test Conditions
Min | Max Min | Max Min | Max Min | Max
1 ~100 ~100 ~100 -100 | pA [vgs=-30V,
7] |'ess Gate Reverse Current 500 7500 7500 7500 | nA | Vps=0 TA=-125°C
| Gate-Source Breakdown _ _ N Vps=0,
3] [Bvess Vol -50 50 50 50 108
s Gate-Source Cutoff _ B _ B _ - _ Vps=20V,
4 T VGS(off) Voltage 1.0 4.5 1.0 4.5 1.0‘ 4.5 10| -45 v Ip=1nA
A Gate-Source Forward Vps=0,
_5|y|Vesth Voltage 20 20 20 20 IG=1mA
6f 1] -4.2 -4.2 -4.2 -4.2 _ Ip = 50 A
7€ vas Gate-Source Voltage 05 —4.0 | 05| 40| -05] -4.0 | —06] -4.0 Vps=20V To = 200 iA
_i N -50 ~50 -50 -50 pA 1Vps=20V,
19 |'e Gate Operating Current 350 250 7250 350 | nA | Ip = 200 A TA-125°C
] Saturation Drain Vps=20V,
10 Ipss Current 0.5 5.0 0.5 5.0 0.5 5.0 05 5.0 mA VGs =0
1] Common-Source Forward | 1000 | 3000 | 1000 | 3000 | 1000 | 3000 | 1000 | 3000 . f=1kHz
12 s Transconductance 1000 1000 1000 1000 f=200 MHz
.l Common-Source Output Hmho Vps =20V -
_11 v | %0s Conductance 35 35 35 35 VGs=0 ! f=1kHz
N[ Common-Source Input
14] A Ciss Common-S¢ 4.0 4.0 40 4.0
Common-Source Reverse
1% (': Crss Transfer Capacitance 1.2 1.2 12 1.2 pF f=1MHz
—] — - VoG =10V,
le— Cdgo Drain-Gate Capacitance 1.5 1.5 1.5 1.5 I5=0
] Vps=20V,
17] |NE Commion Source Spot 05 05 05 05| d8 |vgs=0, =100 Hz
9 RG = 10 MQ
- Differential Gate Vps=20V, — 198°
18 g1-1Gg2l Current 10 10 10 10| nA ID = 200 uA, T=125°C
oM Saturation Drain Current 3 Vps=20V
19] A IDSS1/IDSS2  poe reete 1 095/ 10| 095| 10| 095| 10| 0os| 10| - [YDSZ2
Differential Gate-Source
20 E‘ IVgs1-Vas2! Voltage 5.0 5.0 10.0 5.0 |
ol Gate-Source Differential 0.8 0.4 2.0 12| ™V - — 26°C to -65°
211 V1 AlVGS1-VGs2! Voltage Change with Vs > 20V, I—_gg?%%%%—
_2_2_1 G Temperature 1.0 0.5 2.5 1.5 ID = 200 uA |T=25Cro125C
R
23| | ars1/o1s2 Inanscanductance Ratol | g7 1 10| o097 | 10| 097 10| 0ss| 10| - =1k
*JEDEC registered data
NOTE: NaP

1. Assumes smaller value in numerator.
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= - )
matched dua B BE
Siliconix | %
n-channel JFETs oo sections 28
See Section 4 o O
designed f SN
esigne Oor ... BENEFITS O =
. ® Wide Dynamic Range ; (X}
B Low and Medium Frequency IG Specified @ Vpg =20 V o9
L] o LY 4] ® OW 'ta
Differential Amplifiers Low Capacitance 4
Ciss <4 pF N
L] LY 4]
B High Input Impedance Amplifiers ZN
- TO-71 (3] z
See Section 6
*ABSOLUTE MAXIMUM RATINGS (25°C) o0 Section - 6
Any Lead-To-Case Voltage.................... 100V 010 00 g“g
Gate-Drain or Gate-Source Voltage .. ... ieieee.... B0V . . -
Gate-To-Gate Voltage ..............covvvn.... 2100V ' 2
Gate Current . ...... : veveee... BOMA 5o bs,
Total Device Dlssapatnon 85°C (Each Side). . ... ... 250 mW
Case Temperature (Both Sides). . .. 500 mW
Power Derating (EachSide) .............. . 2 86 mW/°C
(Both Sides) ... ............. 43 mW/°C
Storage Temperature Range............. . 265 to +250°C CO S
7 Gz
Lead Temperature (1/16” from case for 10seconds). . . 300°C Bottom View I |
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
2N3956 2N3957 2N3958
Characteristic Unit Test Conditions
Min | Max | Min | Max | Min | Max
! | Gate R Current -1 ~1%0 ol eAty 30V, Vpg=0
— e Reverse Curren = ) = P—
2 Gss ¢ -500 -500 500 | oA | 0 bs Ta = 150°C
=3 Breakd
3 BVGSS \G/:,ﬁa gg”’” reakdown -50 -50 -50 Vps=0V,Ig=-1pA
4 ?_ VGS(off) Gate-Source Cutoff Voltage -10} 45 | -10|-45 | -1.0| -45 Vps=20V,Ip=1nA
5 |Al VGs(f) Gate-Source Forward Voltage 2.0 2.0 20| Vv Vps=0V,ig=1mA
6 .:- -4.2 -4.2 4.2 Vps =20V, Ip =50 puA
— VGs Gate-Source Voltage
7|c -05| -40 | -05]-40 | -05 | 4.0 Vps =20V, Ip = 200 uA
8 | Gate Operating Current 50 50 S0 | PA 1 6=20V.Ip =200
— T urren = = —_—
9 G ate perating 250 -250 250 | oA | DS +'D HA [Ta=15°C
10 Ipss Saturation Drain Current 05| 5.0 05| 5.0 05| 50| mA | Vpg=20V,VGgg=0
1 e Common-Source Forward 1000 | 3000 | 1000 [3000 | 1000 | 3000 f=1kHz
Vs T duct -
12 ransconductance 1000 1000 1000 . f =200 MHz
Common-Source OQutput _
13 g 35 35 35 f=1kHz
p| Y9os
v Conductar;ce VDS =20V, Vgs=0
. Common-Source Input
14 2 Ciss Capacitance 4.0 4.0 4.0
™M Common-Source Reverse pF f=1MHz
15 (l: Crss Transfer Capacitance 12 12 12
16 Cdgo Drain-Gate Capacitance 1.5 15 1.5 Vpg=10V,Ig=0
Common-Source Spot Vps=20V,Vgs=0V, _
17 NF Notse Figure 05 05 05| dB Ra> 10 MG f= 100 Hz
Differential Gate Reverse _ _ _ o
18 lig1-lg2! Conor 10 10 10| nA | Vps=20V,Ip=200pA | T=125°C
—Im N "
19 [a| 1Dss1/DSS2 e troma 1 Current 095| 10 [090] 10 [oss5| 10| - |vpg=20V,vgs=0
—T
(o] Differential Gate-Source
20 H Vgs1-Vas2! Voltage 15 20 25
il s 5
21 Gate-Source Voltage 4.0 6.0 80| mv _ _ T=25Cto-55C
- g ANVGs1-VGs2! Ditferential Change With Vps =20V, Ip =200 uA _
22 Temperature 5.0 75 10.0 T=25Ct0125°C
23 9f51/9¢52 Transconductance Ratio 095) 1.0 | 090 1.0 {085 | 1.0} - f=1kHz
(Note 1)
*JEDEC registered data
NOTE:
1. Assumes smaller value in numerator. NQP
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2N3970 2N3971 2N3972

n-channel JFETs

designed for . . .

® Analog Switches
B Choppers
m Amplifiers

* ABSOLUTE MAXIMUM RATINGS (25°C)

b 4

Siliconix
Performance Curves NCA
See Section 4
BENEFITS

® Low Insertion Loss
rDS(on) <302 (2N3970)
® Good Off-Isolation
ID(off) < 250 pA

TO-18
See Section 6
Reverse Gate-Drain or Gate-Source Voltage .........=40V
GateCurrent. .. ............... PRI PP 50 mA
Total Device Dissipation at 25°C Case Temperature
(Note 1) .o ve et e e 1.8W )
Storage Temperature Range .............. —65 to +200°C
Lead Temperature G J
(1/16" from case for 60 seconds) ............ ...300°C s o s
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
2N3970 2N3971 2N3972 :
Characteristic Unit Test Conditions
. Min | Max | Min { Max | Min | Max
1 BVGSs Gate Reverse Breakdown Voltage -40 -40 -40| -V IG=-1uA,Vps=0
—2 IDéo Drain Reverse Current 250 250, 20| oA Vpg=20V,ig=0 —
3] ) i 500 500 500 | nA ' ‘| 150°C
—i 1D (off) Drain Cutoff Current 250 250 250 pA Vps=20V,VGgg=-12V ‘—-—-—‘
5 $ 500 500 500 | nA | ’ — |1s50°C
6] A | VGS(off) Gate-Source Cutoff Voltage -4 1 -10 -2 -5 -0.5 -3| v Vps=20V,Ip=1nA
] —7_ ‘:' IDss Saturation Drain Current s | 10| 25| 75 5| 30| mA | Vps-20V,Vgs-0
e (Pulsewidth 300 us, duty cycle < 3%) 4 S
1.8l |- 2 Ip= 5mA
9] VDS(on) Drain-Source ON Voltage 1.5 \ Vgs=0 Ip=10mA
10 1 Ip=20mA
7 'bS(on) Static Drain-Source ON Resistance 30 60 1001 Q Vgs=0,Ip=1mA
12 rds(on) Drain-Source ON Resistance 30 60 100| Vgs=0,Ip=0 f=1kHz
E 3 Ciss Common-Source Input Capacitance 25 25 25 Vps=20V,Vgs=0
N Common-Source Reverse Transfer pF f=1MHz
14 Crss Capacitance 6 6 6 Vps=0,Vas=-12V
o X : Vpp =10V, VGS(on) =0
E s td(on) Turn-On Delay Time 10 15 40 1D(on) RL  VGS(off)
16| W t, Rise Time 10 15 40| ns 2N3970 20mA 450Q -10V
7] [ tor Turn-Off Time 30 60 100 2N3971  10mA 8502 -5V
2N3972 _ 5mA 1.6KQ - 3V

*JEDEC registered data.

NOTE:
1. Derate linearly at the rate of 10 mW/°C.

Voo

RL_VDD‘VDSlON) NCA,)
DION)  INPUT PULSE SAMPLING SCOPE
vin 3 Vour RISE TIME 0.25 ns RISE TIME 0.4 ns
Rg FALLTIMEO75ns  INPUT RESISTANCE 10M
Isoa L PULSE WIDTH 200ns  INPUT CAPACITANCE 15 pF

PULSE RATE 550 pps
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n-channel JFETs

designed for . . .

B Analog Switches

m Commutators

m Choppers

B Integrator Reset Switch

)2 4
Siliconix
Performance Curves NCA
See Section 4

BENEFITS

® Low Insertion Loss
High Accuracy in Test Systems
DS(on) <30 & (2N4091)
o High Off-1solation
ID(off) <200 pA
® High Speed .
trise < 10 ns (2N4091)
® Short Sample and Hold Aperture Time

o Crss <5 pF
*ABSOLUTE MAXIMUM RATINGS (25°C)
Reverse Gate-Drain or Gate-Source Voltage......... -40V s 1:-133 6
ction
Gate Current .......... PP [0 2472} e Sect
Total Device Dissipation at 25°C Case Temperature
(Derate 10mMW/°C) . ..ot iiiiiiiiees 1.8W
Storage Temperature Range.............. -55to+200°C °
Lead Temperature
(1/16" from case for 60 seconds).............. 300°C e o
s D s
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
- 2N4091 2N4092 2N4093
Characteristic Unit Test Conditions
Min | Max | Min | Max | Min | Max
1 BVGss Gate-Source Breakdown Voltage -40 -40 -40 v Ig=-1uA,Vps=0
2 | Drain R C t 200 200 200 | pA \7 20V, 1g=0
- rain Reverse Curren =-20V,Ig= —
5] |'oso 400 400 400 | na | S S 150°C
—
__4_ 200 | pA Ves=- 6V
5 400 | nA s 150°C
?‘ | Drain Cutoff C t 200 pA \Y 20V |V 8V
-] rain Cutoff Curren = =- —_—
F]s | 0w 200 A | /DS GS 150°C
2l 200 PR Vgs =12V ———
o7 400 nA Gs 150°C
10| ¢ | VGs(off) Gate-Source Cutoff Voltage -5 -10 2 -7 -1 5| V | Vpg=20V,Ip=1nA
] Saturation Drain Current _ _
1 Ipss (Note 1) 30 15 8 mA | Vps=20V,VGs=0
12| 0.2 Ip=25mA
13 VDS(on) Drain-Source ON Voltage 0.2 V | Vgs=0 Ip=4 mA
14| 0.2 Ip = 6.6 MA
15 rDS(on)  Static Drain-Source ON Resistance 30 50 80 Q | Ves=0.,Ip=1mA
16 rds(on) Drain-Source ON Resistance 30 50 80| f | Vgs=0,Ip=0 f=1kHz
ﬂ Ciss Common-Source Input Capacitance 16 16 16 Vps=20V,Vgs=0
m Common-Source Reverse Transfer PF ' f=1MHz
18 Crss Capacitance 5 5 5 Vps=0,VGs=-20 V
19 tdlon)  Turn-ON Delay Time 15 15 20 VDD =3 V. VGsion) =0
—s - ID(on) VGS(off) RL
20 |w|tr Rise Time 10 20 40 | ns 2N4091 66mA -12V 4250
2 toff Turn-OFF Time 40 60 80 2N4092 4 -8 700
2N4093 2.5 -6 1120
*JEDEC registered data. Vob NCA
INPUT PULSE SAMPLING SCOPE
NOTE: RL RISE TIME <1ns RISE TIME 0.4 ns
1. Pulsewidth = 300 us, duty cycle < 3%. D Vour FALLTIME <1ns INPUT RESISTANCE 10 M
Vin PULSE WIDTH 1 us INPUT CAPACITANCE 1.7 pF
s PULSE DUTY CYCLE < 10%
= PULSE GENERATOR IMPEDANCE 500
Siliconix 2.9
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' 2N4117 2N4117A 2N4118 2N41 18A 2N4119 2N4119A

PREFE_RRED P‘ARTS FN4117 SERIES, PLASTIC EQUIVALENT PN4117 SERIES

n-channel JFETs

designed for . . .

| Ultra-High Input

Impedance Amplifiers

Electrometers
pH Meters
Smoke Detectors

T

Siliconix

Performance Curves NT
See Section 4 ‘

BENEFITS

® Low Power
Ipss <90 uA (2N4117)
® Minimum Circuit Loading
Igss < 1 pA (2N4117A Series)

*JEDEC registered data.
NOTES:

2. This parameter is measured during a 2 ms interval 100 ms after power is applied. (Not

* o TO-72
ABSOLUTE MAXIMUM RATINGS (25°C) See Section 6
Gate-Drain or Gate-Source Voltage (Note 1) ........ -40V
Gate-Current .......coviiiin i eninnnann, 50 mA
Total Device Dissipation
(Derate 2mW/°Ct0 175°C) ..........c..... 300 mw °
Storage Temperature Range.............. -65 to +175°C o
Lead Temperature G c
(1/16" from case for 10 seconds). . .. .......... 255°C s ° s
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
2N4117 2N4118 2N4119
Characteristic 2N4117A 2N4118A 2N4119A | ynit Test Conditions
Min | Max Min | Max | Min | Max
1 Gate Reverse Current -10 -10 -10 | pA i _
21 |'6SS  2N4117 Series Only - > > o5 | oA | VEST20V.VDs=0 —on
1S y
3 Gate Reverse Current -1 -1 -1 pA
T ate re
— T ‘ h VGs=-20V,Vpg=0
o ? GSS 2N4117A Series Only 25 -25 25 | nA | ©° Ds 150°C
5[ 1 |BVGss Gate-Source Breakdown Voltage -40 -40 -40 v Ig=-1uA,Vps=0 '
16 ¢ VGS(off) Gate-Source Cutoff Voltage -06|-18 -1 -3 -2 -6 Vps=10V,Ip=1nA
7| |ipss (S,f‘g;':g)"“ Drain Current 003|000 | 008|024 [ 020|060 | mA|vVps=10v,vgs=0
Common-Source Forward
8lp|ots Transconductance (Note 2) 701 210 80| 250 | 100 | 330
M C S Output. umho f=1kHe
ommon-Source
9 x os Conductance 3 5 10
|- Vps=10V,Vgs=0
10 M c Common-Source Input 3 3 3
| | viss Capatitance )
—1° c Source Reverse Transt Pk f=1MHz
ommon-Source Reverse Transfer
1 Crss Capacitance 1.5 1.5 1.5
NT

1. Due to symmetrical geometry, these units may be operated with source and drain leads interchanged.

a JEDEC condition.)
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n-channel JFETs i | &
Siliconix |
i 8
ESlgne or ... Performance Curves NRL S
See Section 4
I L .f. z
B Small-Signal Amplifiers BENEFITS s
oge ® High Gain N
m VHF Amplifiers R N
® Low Receiver Noise Figure o
L]
B Oscillators >
o
m Mixers 5
. ° L}
*ABSOLUTE MAXIMUM RATINGS (25°C) 1072
. X See Section 6 N
Gate-Drain or Gate-Source Voltage (Note 1) ........ -30V 2
Gate Current .. .... e e veee... 10mMA Y
DrainCurrent ............... ciiiiiiieaaa... 1BMA B
Total Device Dissipation at (or below) 25°C —
Free-Air Temperature (Note2) .............. 300 mwW o >
Storage Temperature Range.............. -65 to +200°C R
Lead Temperature . ! N
(1/16"" from case for 10 seconds). ........ ..... 300°C s s ° E
N
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) N
2N4220, 2N4221, 2N4222, E
Characteristic 2N4220A 2N4221A 2N4222A | Units Test Conditions N
Min | Max Min | Max | Min | Max N
ol Gate Reverse C il 1 D11 " Vg =15V, Vps=0 g
b ate Reverse Current = R = -
2 Gss -0.1 -0.1 -0.1 | ©A Gs Ds 150 C
3 ? BVGss Gate-Source Breakdown Voltage -30 -30 -30 Ig=-10uA,Vps=0
4 ? VGs(off) Gate-Source Cutoff Voltage -4 -6 -8 v Vps=15V,Iip=0.1nA
5| v Gate-Source Volt 051 28) 1) L 2] 61 Y Iys-15v.ip=( )
ate-Source Voltage = , =
c|ves 50) | (50) | (200) |200) | (500) |(500) | wA)| '°° P
6 IDSS (s;:)“t':g)"” Drain Current 05| 3 2| s 5| 15| mA |Vps=15V,Vgs=0
_7‘ afs %’a"‘n:;g:fu"c‘:;i:‘m”;tfg) 1000 {4000 | 2000 | 5000 | 2500 | 6000 f=1kHz
8 lysel Common-Source Forward 750 750 750 mh £ = 100 MHz
p| Vs Transadmittance Hmho
.Y Common-Source Qutput
° : fos Conductance (Note 3) 10 20 40 VDs=15V.VGs =0 f=1kHz
m . Common-Source Input
10y | Ciss Capacitance 6 6 6
—{C pF f=1MHz
1 c Common-Source Reverse Transfer 2 9 2
Tss Capacitance
Noise Figure, Only 2N4220A, Vps=15V,Vgs=0 _
12 NF IN4221A, 2N4222A 25 25 25| dB Rgen =1 meg f=100 Hz
*JEDEC registered data. NRL
NOTES:
1. Due to symmetrical geometry, these units may be operated with source and drain leads interchanged.
2. Derate linearly to 175°C free-air temperature at rate of 2 mw/°C.
3. These parameters are measured during a 2 msec interval 100 msec after d-c power is applied.

Siliconix 2-11



2N4223 2N4224

n-channel JFETs

designed for . . .
® VHF Amplifiers

Siliconix
Performance Curves NRL .
See Section 4 -
BENEFITS

® Low Noise

NOTES:

2. Derate linearly to 175°C free-air temperature at rate of 2 mW/°C.

°
m Mixers NF=3dB Typ|cal @ 200 MHz
® Easy Tuning
Crss <2pF
*ABSOLUTE MAXIMUM RATINGS (25°C)
TO-72
Gate-Drain or Gate-Source Voltage (Note 1) ........ -30V Sae Section 6
GateCurrent ................... B L
DrainCurrent ..........ccovviivvnrennann.e.. 20mA
Total Device Dissipation at (or below) 25°C
Free-Air Temperature (Note 2) ....... e 300 mW o
Storage Temperature Range............. . -65 to +200°C .
Lead Temperature
(1/16" from case for 10 seconds). ......... ...: 300°C s
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
L 2N4223 2N4224
Characteristic - Unit Test Conditions
Min Max Min Max
! ! Gate R Current 025 e L Y 20V, Vps =0
- ate Reverse Curren = - =
=] |'os T o o5 | ua | 'CS VDS 150°C
3| s | BVGss Gate-Source Breakdown Voltage -30 -30 \2 Ig=-10uA,Vps=0
T 1 - ~ ‘
4| A| VGS(off) Gate-Source Cutoff Voltage 0.1 8 0.1 8 v
T . . (0.25) (0.25) (0.5) (0.5) (nA)
| 10 | 10 S0 | s | v | VBs=5V.ip=0)
5/C| Vgs Gate-Source Voltage -
. (0.3) (0.3 (0.2) (0.2) (mA)
6 Ipss Saturation Drain Current (Note 3) 3 18 2 20 ‘mA | Vps=15V,VGgs=0
7 Common-Source Forward 3000 7000 2000 7500 h f=1 k:H.
9fs Transconductance (Note 3) ) umho =1kRz
_8— 3 C ) Comrnon-Source Input 6 6 Vps = 15V, Vas = 0
N 158 Capacitance (Qutput Shorted) . DS = VGS =
9 c Common-Source Reverse B 2 2 S e f=1MHz
rss Transfer Capacitance
Common-Source Forward
10 H nysl Transadmittance 2700 1700
o |
' Common-Source Input .
" ﬁ Giss Conductance (Output Shorted) 800 800 umho Vps =15V, Vgs=0
Common-Source Output B
12 ; Yoss Conductance (Input Shorted) 200 200 ‘ f =200 MHz
13| E | Gps Small Signal Power Gain 10 :
—° 9%  [Vps-15V,Vgs=0
14 NF Noise Figure 5 - VGS ’
Rgen=1K -
*JEDEC registered data. NRL

1. Due to symmetrical geometry, these units may be operated with source and drain leads mterchanged

3. These parameters are measured during a 2 msec interval 100 msec after d-c power is applied.

2-12
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n-channel JFETs

designed for . . .

B Small-Signal Amplifiers
m Choppers

m Voltage-Controlled Resistors

*ABSOLUTE MAXIMUM RATINGS (25°C)

Gate-Drain or Gate-Source Voltage (Note 1) ........ -B0V
GateCurrent .........oviieinnnnnnnnn e 50 mA
Total Device Dissipation (Note2) .............. 300 mW
Storage Temperature Range. . . ....... =65 1t0+200°C

Maximum Operating Temperature . . ............. 175°C
Lead Temperature
(1/16" from case for 10 seconds) .. ..... . ..300°C

4

Siliconix
Performance Curves NPA
See Section 4
BENEFITS

® Low Noise
NF < 1dB at 1 kHz
® Operation from Low Power Supply
Voltages
VGs(off) <1V (2N4338) -
® Simple Biasing Design with Tightly
Specified Parameter Tolerances
3:11pgs. Vp. 95 Ranges
e High Off-Isolation as a Switch
ID(off) <50 pA

TO-18
See Section 6

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise specified)

L 2N4338 2N4339 2N4340 2N4341
Characteristic - - - Unit Test Conditions
Min | Max Min | Max Min | Max Min | Max
1 . Gate R c " -0.1 -0.1 -0.1 -0.1 nA v V.V 0
i ate Heverse Curren = B E e
2| | %% 0.1 0.1 0.1 01| A | bs 150°C
Gate-! kd
3|s| Bvass va le Source Breakdown _50 50 _50 _50 1G = -14A, Vps =0
b oltage v
A Gate- toff
a|7| Vas(ors SeteSource Cuto 03| -1|-06|-18] 1| 3| 2] -6 Vps =15V, 1p=0.1 kA
h Voltage ¢
5 c Ibloff)  Drain Cutoff Current 0.05 0.05 0.05 007 | nA |[Vpg=15V
(-5) (-5) (-5) (=100 | (V) |Vaes=( )
6| |ipgg ~ SaturationDrainCurrent | o, | 45 | 05| 15| 12| 36 3| 9| mA [vps=15V,vgs=0
: (Note 3)
7 Common-Source Forward | - ¢ | 1900 | gog | 2400 | 1300 |3000 | 2000 | 4000
9t Transconductance (Note 3)
— P 3 5 umho [Vpg =15V, VGgs=0
Bl | s Conuicange | 5 15 30 60 : f=1kHz
—D .
- N
9 X rds(on) 'R:'::s"tas::eme ° 2500 1700 1500 800 | ohm |Vps=0,Vgs=0
—IN -
10|a| Ciss gumwon Source Input 7 7 7 7
M apacitance
—_ pF | Vps=15V,VGs=0 f=1MHz
1 ] c Common-Source Reverse 3 3 3 3
C| Hrss Transfer Capacitance .
Vps=15V,VGs=0
12 NF Noise Figure 1 1 1 1 dB DS GS
Rgen = 1 meg, BW=200Hz|f=1kHz
*JEDEC registered data NPA
NOTES:
1. Due to symmetrical geometry, these units may be operated with source and drain leads interchanged.
2. Derate linearly to 175°C free-air temperature at rate of 2 mW/°C.
3. These parameters are measured during a 2 msec interval 125 msec (Ipgg) and 625 msec (gfs) after d-c power is applied.
(Not a JEDEC condition.)
Siliconix 2-13
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| 2N4391 2N4392 2N4393
PREFERRED PARTS FN4392 SERIES, PLASTIC EQUIVALENT PN4391 SERIES

3

n-chcmnel JFETs

designed for . . .

m Analog Switches

B Commutators

m Choppers

m Integrator Reset Switch

*ABSOLUTE MAXIMUM RATINGS (25°C)

g

Siliconix
Performance Curves NCA
See Section 4
BENEFITS

® Low Insertion Loss, High Accuracy in
Test Systems rpg(on) < 30 2
(2N4391)
o No Offset or Error Voltages Generated
by Closed Switch
Purely Resistive
High Isolation Resistance from
Driver '
® High Off-Isolation Ip(off) < 100 pA
® High Speed tgy <20 ns

Reverse Gate-Drain or Gate-Source Voltage . ...... ..—40V 1018
GateCurrent................... ceiiiiiao....BOMA See Section 6
Total Device Dissipation at 25°C Case Temperature
(Derate T0mMW/°C). . ......oun.. e 1.8W
Storage Temperature Range .............. —65 to +200°C
Lead Temperature o
(1/16" from case for 60 seconds) . .............. 300°C
G
G,C
o .
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) s D $
2N4391 | 2N4392 | 2N43e3 '
Characteristic 1 Unit Test Conditions
Min | Max | Min | Max | Min | Max
i Gate Reverse C 190 100 90 PA F s =-20V, Vpg =0
ate Reverse Current = - . =
2| | €S8 200 200 200 | nA | o5 VDS 150°C
3 BVGss Gate-Source Breakdown Voltage -40 -40 -40 v IG=-1uA, Vpg=0
4] 100 | pA Vee = 5V
5] 200 | nA as 160°C
6 ) 100 PA _ _
5 $ 1D(off) Drain Cutoff Current 500 Y Vps=20V | Vgs=-7V 150°C
8 100 pA
12a -
9T 200 nA Vas =12V sre
10| é VGs(f)  Gate-Source Forward Voltage - 1 1 1 v IG=1mA,Vpg=0
1 VGS(off) Gate-Source Cutoff Voltage -4 | -10 -2 -51-05 -3 Vps=20V,Ip=1nA
12| |ipss f’,f,;‘;f{‘)"" Drain Current 50 | 150 | 25| 75| 5| 30|mA| vps=20Vv,vgs=0
73] 04 Ip =3 mA
i VDS(on) Drain Source ON-Voltage 0.4 v VGgs=0 Ip =6 mA
15 04 ID=12mA
16 "DS(on) Static Drain-Source ON Resistance 30 60 100 @ | Vgs=0, Ip=1mA
17 fdsfon)  Drain-Source ON Resistance 30 60 100 & | Vgs=0,1p=0 f=1kHz
18] p| Ciss Common-Source Input Capacitance 14 14 14 Vps=20V,Vgs=0
19| Y ) 35 Vas=- 5V |¢_
— ¥ £ 9o~ © _1f=1MHz
ﬂ N Crss ggg;rgg:ﬁg:urce Reverse Transfer 35 P Vps =0 Vgs=- 7V
21 35 VGs=-12V
22 td(on) Turn-ON Delay Time 15 15 15 Vpp =10V, VGs(on) =0
23| s tr Rise Time 5 5 5 ID(on) VGS(off) RL
24| W tg(off),  Turn-OFF Delay Time 20 35 50| ™ | 2n4391 12 mA -12v
-1 " 2N4392 6 -7
25 tf Fall Time 15 20 30 2N4393 3 5
VDD
NCA
* . 5122 1000 pF
JEDEC registered data. L —vour
NOTE: D¥RL= (26 \_s51g
1. Pulse test required, pulse width ='300 s, duty cycle < 3%. PULSE Aokl ('D(on))
IN INPUT PULSE SAMPLING SCOPE
scgy; RISE TIME < 0.5 ns RISE TIME 0.4 ns
FALL TIME < 05 ns INPUT RESISTANCE 50 ©
+ < = PULSE DUTY CYCLE 1%
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n-channel JFETs 3 r
Siliconix D
4 (7, 'S
esiane or Performance Curves NH w-f
o 0 o s ° : el
See Section 4 Ao
o e
® VHF Amplifiers BENEFITS me
H ® Low Noise Q
B Mixers NF = 3 dB Typical at 400 MHz c<
. [ —]
® Wide Band < g
High g¢5/Cjss Ratio >
O
m >
*ABSOLUTE MAXIMUM RATINGS (25°C) TO72 |
See Section 6
Gate-Drain or Gate-Source Voltage, 2N4416 ........ -30v v
Gate-Drain or Gate-Source Voltage, 2N4416A ...... -35V z
GateCurrent ...........ciiiieenrnnenen.... 10mMA &
Total Device Dissipation (Derate 1.7 mW/°C) ..... 300 mW o =
Storage Temperature Range. ....... ...... -651to0+200°C g
Lead Temperature G . ' O
(1/16"" from case for 60 seconds). . . . .. ee...... 300°C s D s
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
Characteristic Min Max Unit Test Conditions
. Gate Reverse C D1 LA 1 Ves=-20V,Vps=0V
—_ t t == i =
2 GSS ate Reverse Curren o1 A GS DS 150G
s )
ANEY Gate-Source Breakdown Vol 30 v IG=-14A, VD=0V 204410
te-Source Bre; wn Volt = , =
A GSS  Bate-Source Breakdo age _35 G =-1#A VDS 2N4416A
ale|v Gate-Source Cutoff Volt R VDs=15V,Ip=1nA 2na418
te-Source Cut oltage = ,Ip=1n
GSloff) ate-sour we o -2.5 -6 bs o 2N4416A
5 IDSS Saturation Drain Current (Note 1) 5 15 mA '
- 450 7 h
6 Dl s Common-Source Forward Transconductance 500 500 umho £=1KHz
7Y 9os Common-Source Output Conductance 50 umho
—N - Vps=15V,VGgs=0V
8 |A]| Crss Common-Source Reverse Transfer Capacitance 0.8 pF
—M
9 11| Ciss Common-Source Input Capacitance 4 f=1MHz
— - F
10 ¢ Coss Common-Source Output Capacitance 2 P
Characteristic 100 MHz 400 MHz Unit Test Conditions
Min Max Min Max
11 [ H| 9iss Common-Source Input Conductance 100 1000 | umho
12 é bjss Common-Source Input Susceptance 2500 10,000 | umho
H
Common-Source Output
13 | Yoss Conductance 7% 100 | umho Vpg=15V,Vgs=0V
—|R
Common-Source Output
14 3 boss Sscoptancs 1000 4000 | umho
U
Common-Source Forward
15 5 9fs Transconductance 4000 pmho
16 3 Gps Common-Source Power Gain 18 10 dB Vps=15V,Ip=5mA
17 NF Noise Figure 2 4 dB Vps=15V,Ip=5mA, RG=1KQ
*JEDEC Registered data NH
NOTES:
1. Pulse test duration = 300 us.
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2N4856 2N4857 2N4858 2N4859 ‘2N4860“2Nj486'| JAN TX

n-channel JFETs

designed for . . .

® Analog Switches

B Commutators

m Choppers

'm Integrator Reset Switch

;4

Siliconix
Performance Curves NCA
See Section 4
BENEFITS

® Low Insertion Loss and High Aceuracy
in Test Systems
rDS(on) < 25 2 (2N4856, 59)
o High Off-Isolation
ID(off) <250 pA

50Q

® High Speed
ton <9 ns
*ABSOLUTE MAXIMUM RATINGS (25°C)
Reverse Gate-Drain or Gate-Source Voltage,
2NABBB-58. . ... A0V o8
Reverse Gate-Drain or Gate-Source Voltage, See Section 6
2N4859-61 ......... ...ttt es. 30V
GateCurrent .............cccivvvvvneenrano.. BOMA
Total Device Dissipation at 25°C Case Temperature
(Derate 10mMW/°C) ..oiieie i iiiie e 1.8W °
Storage Temperature Range.............. -65to+200°C
Lead Temperature G
(1/16’" from case for 10 seconds).............. 300°C- s e | |
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
2N4856 2N4857 2N4858
Characteristic 2N4859 2N4860 2N4861 Unit Test Conditions
Min | Max Min Max Min Max
1 Gate-Source Breakdown | 2N4856-68 —40 —40 —40
| — BV LV Ig=-1pA,Vps=0
2 GSS  Voltage 2N4859.61 30 30 =30 G #A VoS
3 250 —250 250 | pA -
— 2N4856-58 PA |Vas - 20V,
| -4 . —500 -500 500 | nA |VDs=0 150°C
—1 lgss Gate Reverse Current
5[S -250 ~250 ~250 | PA |vgg=-15V
—T 2N4859-61 - :
6|a -500 -500 -500 | nA |VDs=0 150°C
7 }' . Drain Cutoff Currant 250 [ 250 250 | PA [vpg=15V,
—— rain Cuto! urren
8|c Dioff) 500 500 500 | nA |VGs=-10V |150°C
9 VGs(off) Gate-Source Cutoff Voitage —4 =10 -2 —-6 | 08 —4| V |Vpsg=15V,Ip=05nA
10 Ipss Saturation Drain Current (Note 1) 50 20 100 8 80| mA |Vps=15V,Vgs=0
! 0.75 0.50 050 | Vv _ B
1 Vps(on) Drain-Source ON Voltage (20) (10) ) | (ma) Vgs=0,Ip=( )
12| | raston)  Drain-Source ON Resistance 25 40 60| @ :/DGE ; 0 £=1kHz
D .
| 13| Y| Ciss Common-Source Input Capacitance 18 18 18 .
N Common-Source Reverse Transfer pF Vos =0, f=1MHz
14 Crss Capaci 8 8 8 Vgs=—-10V
apacitance
6 [} 10 ns
15| s | td(on) Turn-ON Delay Time (20) (10) (8) | (mA)
w [-10] [-6] 4] | V]
¥ 3 4 10| ns |yDD10V. 464 2, 2N4856, 59
16]c |t Rise Time (20) (10) 5) |(mA) | GSton) 70 g = { 653 2, 2N4857, 60
" [-10 (61 141 | tvi | \Dlom =7 1910 0, 2N4858, 61
i I Gsloff) =[]
25 50 100 | ns
17 g toff Turn-OFF Time (20) (10) (s) | (ma)
[-10] [-6] 41 | vl
. Vop NCA
*JEDEC registered data. Vpp-VDs(oON)
o Ru= iD(ON) INPUT PULSE SAMPLING SCOPE
NOTE: vin Vout RISE TIME 0.25 ns RISE TIME 0.75 ns
1. Pulse test required, pulsewidth = 100 us, duty cycle < 10%. RG S| FALL TIME 0.75 ns INPUT RESISTANCE 1M
PULSE WIDTH 100 ns INPUT CAPACITANCE 2.5 pF

PULSE DUTY CYCLE < 10%
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n-channel JFETs B
designed for . . . See Sectiond 1o oA

B Analog Switches BENEFITS
mE Commutators ® Low Insertion Loss and High Accuracy

in Test Systems
m Ch oppers rDS(on) < 25 2 (2N4856A, 59A)

® High Off-Isolation

. I <250 pA
B Integrator Reset Switch D(off) P _
® Short Sample and Hold Aperture Time
. Crss < 4 pF
* .
ABSOLUTE MAXIMUM RATINGS (25°C) e High Speed
Reverse Gate-Drain or Gate-Source Voltage, ton <8ns
2N4856A-58A. . ..o\ e -40 vV : _
Reverse Gate-Drain or Gate- Source Voltage, TO-18
2NABBIABTA. ..\ttt -30V See Section 6
Gate Current. . ... .ot e 50 mA
Total Device Dissipation at 25°C Case Temperature
(Derate 10 mW/°C)...... e 1.8W )
Storage Temperature Range ............ —65 to +200°C
Lead Temperature s
(1/16"" from case for 10seconds) ............. 300°C a.c !
s D
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
2N4856A 2N4857A 2N4858A
Characteristic 2N4859A 2N4860A 2N4861A Unit Test Conditions
Min | Max -| . Min Max Min Max
1 Gate-Source Breakdown | 2N4856A-58A -40 -40 —-40
BV vV fIg=-1uA,Vps=0
2 S8 voltage 2N4859A61A -30 -30 -30 G~ trA Vos
250 ~250 -250 | pA -
3 2N4856A-58A P° IVes--20V,
4 -500 -500 -500| nA |VDs=0 150°C
1gss Gate Reverse Current
5(S -250 -250 -250 [ PA |vgg=-15V
T 2N4859A-61A - . -
N -500 -500 -500| nA |VDs=0 150°C
7|7 250 250 250 | pPA |vpe=15V
K Drain Cutoff C Ds ¢
8ic bloff) rein Gutett Garrent 500 500 '500| nA |VGs=-10V |150°C
9 VGs(off) Gate-Source Cutoff Voltage —4 -10 -2 -6 | 08 —4| V |Vpg=15V,Ip=05nA
10 Ipss Saturation Drain Current (Note 1) 50 20 100 8 80| mA |Vpg=15V,Vgs=0
A 0.75 0.50 0s0| Vv )
1" Vps(on) Drain-Source ON Voltage 20) 10) 5) |ma) Vgs=0,1p=( )
12 raston)  Drain-Source ON Resistance 25 40 60| @ :’DGf ; 0. £=1kHz
[}
131 v| Ciss Common-Source Input Capacitance 10 10 10
N Common-Source Reverse Transfer pF Vps=0. f=1MHz
14 Crss Capaci 4 35 35 Vgs=-10V
apacitance
5 6 8 ns
151 | td(on) Turn-ON Delay Time (20) (10) (5) | (mA)
w [-10] (-6} (4] | (V]
1 3 4 8w |VOR"T0% 464 2, 2N4856A, 59A
16|t Rise Time (20) (10) (5) | tma) || GSlon) 70 g - 053 0, 2N48574, 60A
H ) {-10] 61 -4l | vl VD‘°"’ o 1910 2, 2N4868A, 61A
\ Gsloff) = []
20 40 80| ns
17 g toff Turn-OFF Time (20) 10) 1 & [ma
[-10] -6] (4] | (V]
NCA
*JEDEC registered data. Vpp
_ Vbp-Vbs(on)
NOTE: Tp(oN) INPUT PULSE SAMPLING SCOPE
1. Pulse test required, pulsewidth = 100 us, duty cycle < 10%. Vin p Vour RISE TIME 0.25 ns RISE TIME 0.75 ns
Rg S FALL TIME 0.75 ns INPUT RESISTANCE 1M

500 PULSE WIDTH 100 ns INPUT CAPACITANCE 2.5 pF
= = PULSE DUTY CYCLE < 10%

Siliconix 2-17
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2N4867 2N4867A 2N4863 2NAB63A 2N4369 2N4AS69A

n-channel JFETs

designed for . . .

m Audio and Sub-Audio
Amplifiers

*ABSOLUTE MAXIMUM RATINGS (25°C)
Gate-Drain or Gate-Souce Voltage (Note 1) ... -40V

Gate Current or Drain Current ............... 50 mA
Total Device Dissipation

(Derate 1.7 mW/°C) ......covviinnnn. ....300 mwW
Storage Temperature Range ..... ... -65°C to +200°C
Lead Temperature

(1/16" from case for 60 seconds) ........... 300°C

H

Siliconix

Performance Curves NPA
See Section 4 ' '

BENEFITS

® Ultra Low Noise ,
B = 8 nVA/Hz Typical at 1
‘ep = 2 nVA/Hz Typical at 1

TO-72
See Section 6

D
G
G
s D

: *ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

(] Hz
kHz

2N4867 2N4868 2N4869
Characteristic 2N4867A 2N4868A 2N4869A Unit Test Conditions
Min | Max | Min | Max | Min | Max
1 | Gate R c . -0.26 -0.256 -0.25| nA v 0V V o
— ate Reverse Curren = i = -
2 i @ss -0.25 -0.25 025 wA | OO DS 150°C
3| A| BVGSss Gate-Source Breakdown Voltage -40 -40 -40 v Ig=-1uA,Vps=0
4 1; VGS(off) Gate-Source Cutoff Voltage -0.7 -2 -1 -3{ -1.8 -5 Vps=20V,Ip=1uA
5| ¢ Ipss (S,fl:)“t’:gf" Drain Current 0a| 12| 1| 3| 25| 75| mA|vps=20V,vgs=0
Common-Source Forward 200! 0| 3000
6 9fs Transconductance (Note 2) ; 700 0 100 00 1300 | 4000
— P s Ouoat umho f=1kHz
ommon-Source Outpu
7 Yos Conductance 15 4 10
— Vv = =
8 IS Common-Source Reverse Transfer 5 5 5 Ds=20V.Ves=0
p| ~rss Capacitance . f=1MH
M Common-Source Input P - ?
9[ N Ciss Capacitance 25 %5 %5
— A
10(M 20 20 20 2N4867 Series
— - f=10Hz
Nic s Short Circuit Equivalent Input 10 10 10| nv | Vps=10V,| 2N4867A Series
12 n Noise Voltage 10 10 10| vHz | Vgs=0 2N4B67 Series|
padl _ = "
13 5 5 5 2N4867A Series
Vps=10V,Vgs=0 *
14 NF Spot Noise Figure ‘ 1 1 1| dB R _ 20 K, 2N4867 Series| f=1kHz
gen 5 K, 2N4867A Series

*JEDEC registered data.
NOTES:

2. Pulse test duration = 2 ms.

1. Due to symmetrical geometry, these units may be operated with source and drain leads interchanged.

NPA
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p-channel JFETs

designed for . . .

B Andlog Switches
®m Commutators

®m Choppers

*ABSOLUTE MAXIMUM RATINGS (25°C)

Reverse Gate-Drain or Gate-Source Voltage

(Note1) . . .