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PARTS NOT READILY AVAILABLE IN EUROPE

The following device types are classified as specfals (non-preferred parts). These devices are not
readily available through European Sales Outlets. For further details and availability contact the Siliconix
Sales Office or Franchised Distributor nearest you.

2N 3368/69/70 J230/31/32 PN4416
2N3684/85/86/87 K114-18 PN5163
2N3909 K1837-18 U1837
2N4867A/68A/69A K210/11/12 (—18)} U1994
2N5078 KK4416-18

2Nbb515-24 MFE823

2Nbb5b5 MPF 102

2N5556/57/58 MPF 108

2N5653/54 MPF109

2N5669/70 MPF111

JAN/JANTX Series MPF112

EUROPEAN HI-REL PARTS

The Following Devices Have Been Approved to BS CECC European Standards:

Type Number BS CECC Specification

2N3970/1/2 BS CECC 50 012-001 (ISSUE 1, JUNE 1978)
2N4091/2/3 BS CECC 50 012-002 (ISSUE 1, JUNE 1978)
2N4391/2/3 BS CECC 50 012-004 (ISSUE 1, APRIL 1978)
2N4856/7/8 BS CECC 50 012-005 (ISSUE 1, JUNE 1978)
2N4859/60/61 BS CECC 50 012-005 (ISSUE 1, JUNE 1978)
2N4856A/7A/8A BS CECC 50 012-006 (ISSUE 1, JUNE 1978)
2N 4859A/60A/61A BS CECC 50 012-006 {ISSUE 1, JUNE 1978)

For Details on Other Products Submitted for Approval, Contact Your Nearest Siliconix Sales Office or
Franchised Distributor.
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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
2N3458 N JFET 2N3458
Case (2) Recommended replacement offered by Siliconix is not identica! 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
complete comparison. Refer to appropriate page number listed under Data Sheet or Geometry
column.

Type and classification abbreviations are described as follows:

CR (Current Limiter) JPAD (Plastic Pico Ampere Diode)
D (Dual) N (N-Channel)

DPAD (Dual Pico Ampere Diode) P (P-Channel)

ENH (Enhancement-Mode Normally-Off) PAD (Pico Ampere Diode)

G (Gate) VMOS (Vertical MOSFET)

XIUuod!
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FET Cross Reference and Index =
Siliconix
Industry Type and R ded th'.':' (c] try Industry Type and Recommended :ha::l GoomﬂryJ
Part Number  Classification  Replacement Page Page Part Number  Classification  Replacement Page Page :
1N5283 CL N JFET CRO22 3-45 5-12 2N3071 N JFET 2N4338
1N5284 CL N JFET CRO24 3-45 5-12 2N3084 N JFET 2N3459
1N5285 CL N JFET CRO27 3-45 5-12 2N3085 N JFET 2N3459
1N5286 CL N JFET CRO30 3-45 5-12 2N3086 N JFET 2N3459
1N5287 CL N JFET CR033 3-45 5-12 2N3087 N JFET 2N3459
1N5288 CL N JFET CRO039 3-45 5-12 2N3088 N JFET 2N3460
1N5289 CL N JFET CR043 3-45 5-12 2N3088A N JFET 2N3460
1N5290 CL N JFET CR047 3-45 5-12 2N3089 N JFET 2N3460
1N5291 . CL N JFET CR056 3-45 5-12 2N3089A N JFET 2N3460
1N5292 CL N JFET CR062 3-45 5-12 2N3113 P JFET 2N2843
1N5293 CL N JFET CRO68 3-45 5-13 2N3277 P JFET 2N2608
1N5294 CL N JFET CR075 3-45 5-13 2N3278 P JFET 2N2608
1N5295 CL.N JFET CRO82 3-45 5-13 2N3328 P JFET 2N3438
1N5296 CL N JFET CRO091 3-45 5-13 2N3329 P JFET 2N3329 3-3 5-36
1N5287 CL N JFET CR100 3-45 513 2N3330 P JFET 2N3330 33 5-36
1N5298 CL N JFET CR110 3-45 5-13 2N3331 P JFET 2N3331 3-3 5-36
1N5299 CL N JFET CR120 3-45 5-13 2N3332 P JFET 2N3332 3-3 5-36
1N5S300 CL N JFET CR130 3-45 5-13 2N3365 N JFET 2N4340
1N5301 CL N JFET CR140 3-45 5-13 2N3366 N JFET 2N4338
1N5302 CL N JFET CR150 3-45 5-13 2N3367 N JFET 2N4338
1N5303 CL N JFET CR160 3-45 5-14 2N3368 N JFET 2N3368 3-4 5-19
1N5304 CL N JFET CR180 3-45 5-14 2N3369 N JFET 2N3369 3-4 5-19
1N5305 CL N JFET CR200 3-45 5-14 2N3370 N JFET 2N3370 3-4 5-19
1N5306 CL N JFET CR220 3-45 514 2N3376 P JFET 2N3329
1N5307 CL N JFET CR240 3-45 5-14 2N3378 P JFET 2N3330
1N5308 CL N JFET CR270 3-45 5-14 2N3380 P JFET 2N3331
1N5309 CL N JFET CR300 3-45 5-14 2N3382 P JFET 2N3382 3-5 5-38
1N5310 CL N JFET CR330 3-45 5-14 2N3384 P JFET 2N3384 3-5 5-38
1N5311 CL N JFET CR360 3-45 5-14 2N3386 P JFET 2N3386 3-5 5-38
1N5312 CL N JFET CR390 3-45 5-14 2N3436 N JFET 2N3438 3-6 5-18
1N5313 CL N JFET CR430 3-45 5-14 2N3437 N JFET 2N3437 3-6 5-19
1N5314 CL N JFET CR470 3-45 5-14 2N3438 N JFET 2N3438 3-6 5-19
2N2386 P JFET 2N608 2N3452 N JFET 2N4340
2N2386A P JFET 2N609 2N3453 N JFET 2N4338
2N2497 P JFET 2N3329 2N3454 N JFET 2N4338
2N2498 P JFET 2N3330 2N3455 N JFET 2N4340
2N2499 P JFET 2N3331 2N3456 N JFET 2N4338
2N2500 P JFET 2N3332 2N3457 N JFET 2N4338
2N506 P JFET 2N2608 2N3458 N JFET 2N3458 3-7 5-19
2N2606JAN P JFET 2N2608JAN 2N3459 N JFET 2N3459 3-7 5-19
2N2607 P JFET 2N2608 2N3460 N JFET 2N3460 3-7 5-19
2N2607JAN P JFET 2N2608JAN 2N3574 P JFET 2N2843
2N2608 P JFET 2N2608 3-1 5-36 2N3575 P JFET 2N2843
2N2608JAN P JFET 2N2608JAN 2N3578 P JFET 2N2608
2N2609 P JFET 2N2609 3-1 5-37 2N3608 P MOS ENH 3N163
2N2609JAN P JFET 2N2609JAN 2N3684 N JFET 2N3684 3-8 5-6
2N2841 P JFET 2N2843 2N3685 N JFET 2N3685 3-8 56
2N2842 P JFET 2N2843 2N3686 N JFET 2N3686 3-8 5-6
2N2843 P JFET 2N2843 3-2 5-36 2N3687 N JFET 2N3687 3-8 5-6
2N2844 P JFET 2N2844 3-2 5-37 2N3819 N JFET 2N3819 4-1 5-25
2N3066 N JFET 2N4340 2N3820 P JFET J270
2N3067 N JFET 2N4338 2N3821 N JFET 2N3821 39 5-25
2N3068 N JFET 2N4338 2N3822 N JFET 2N3822 3-8 5-25
2N3069 N JFET 2N4341 2N3823 N JFET 2N3823 3-10 5-25
2N3070 N JFET 2N4339 2N3824 N JFET 2N3824 3-11 5-25

© 1979 Siliconix incorporated
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Industry Type and Recommended s‘:.'::' Le] y industry Type and Recommended th.o':Q Geometry
Part Number  Classification  Replacement Page Page Part Number  Classification  Replacement Page Page

2N3909 P JFET 2N3909 3-12 5-36 2N4340 N JFET 2N4340 3-24 5-19

2N3909A P JFET 2N3909 2N4341 N JFET 2N434 3-24 5-19

2N3921 D'N JFET 2N3921 3-13 5-17 2N4352 P MOS ENH 3N163

2N3922 D N JFET 2N3922 3-13 5-17 2N4381 P JFET 2N2609

2N3354 D N JFET 2N3954 3-14 5-6 2N4382 P JFET 2N5115

2N3954A D N JFET 2N3954A 3-14 5-6 2N4391 N JFET 2N4391 3-26 5-3

2N3955 D N JFET 2N3955 3-14 56 2N4392 N JFET 2N4392 3-26 5-3

2N3955A D N JFET 2N3955A 3-14 5-6 2N4393 N JFET 2N4393 3-26 5-3

2N3956 D N JFET 2N3956 3-15 5-6 2N4416 N JFET 2N4416 3-27 5-8

2N3957 D N JFET 2N3957 3-15 5-6 2N4416A N JFET 2N4416A 3-27 5-8

2N3958 D N JFET 2N3958 3-15 5-6 2N445 N JFET 2N5432

2N3966 N JFET 2N3966 3-16 5-8 2N446 N JFET 2N5433

2N3967 N JFET 2N4221 2N448 N JFET 2N5432

2N3967A N JFET 2N4221 2N448 N JFET 2N5433

2N3968 N JFET 2N3685 2N4856 N JFET 2N4856 3-28 5-3

2N3968A N JFET 2N3685 2N4856A N JFET 2N4856A 3-29 5-3

2N3969 N JFET 2N3686 2N4856JAN N JFET 2N4856JAN 5-3

2N3969A N JFET 2N3686 2N4856JANTX N JFET 2N4856JANTX 5-3

2N3970 N JFET 2N3970 3-17 5-3 2N4856JANTXV N JFET 2N4B56JANTXV 5-3

2N3971 N JFET 2N3971 3-17 5-3 2N4857 N JFET 2N4857 3-28 5-3

2N3972 N JFET 2N3972 317 5-3 2N4857A N JFET 2N4857A 3-29 5-3

2N3993 P JFET 2N3386 2N4857JAN N JFET 2N4857JAN 5-3

2N3993A P JFET 2N3386 2N4857JANTX N JFET 2N4857JANTX 5-3

2N3994 P JFET 2N3382 2N4857JANTXV N JFET 2N4857JANTXV 5-3

2N3994A P JFET 2N3382 2N4858 N JFET 2N4858 3-28 5-3

2N4084 D N JFET 2N4084 3-13 5-17 2N4858A N JFET 2N4858A 3-29 6-3

2N4085 D N JFET 2N4085 3-13 5-17 2N4858JAN N JFET 2N4858JAN 5-3

2N4091 N JFET 2N4091 3-19 5-3 2N4858JANTX N JFET 2N4858JANTX 5-3

2N4091A N JFET 2N4091 2N4858JANTXV N JFET 2N4858JANTXV 5-3

2N4092 N JFET 2N4092 3-19 5-3 2N4859 N JFET 2N4859 3-28 5-3

2N4092A N JFET 2N4092 2N4859A N JFET 2N4859A 3-29 5-3

2N4093 N JFET 2N4093 3-19 5-3 2N4853JAN N JFET 2N4859JAN 5-3

2N4093A N JFET 2N4093 2N4853JANTX N JFET 2N4859JANTX 5-3

2N4117 N JFET 2N4117 3-20 5-29 2N4859JANTXV N JFET 2N4853JANTXV 5-3

2N4117A N JFET 2N4117A 3-20 5-29 2N4860 N JFET 2N4860 3-28 5-3

2N4118 N JFET 2N4118 3-20 5-29 2N4860A N JFET 2N4860A 3-29 5-3

2N4118A N JFET 2N4118A 3-20 5-29 2N4860JAN N JFET 2N4860JAN 5-3

2N4119 N JFET 2N4119 3-20 5-29 2N4860JANTX N JFET 2N4860JANTX §-3

2N4119A N JFET 2N4119A 3-20 5-29 2N4860JANTXV N JFET 2N4860JANTXV 5-3

2N4120 P MOS ENH 3N163 2N4861 N JFET 2N4861 3-28 5-3

2N4139 N JFET 2N3822 2N4861A N JFET 2N4861A 3-29 5-3

2N4220 N JFET 2N4220 3-22 5-25 2N4861JAN N JFET 2N4861JAN 5-3

2N4220A N JFET 2N4220A 3-22 5-25 2N48B1JANTX N JFET 2N4861JANTX 5-3

2N4221 N JFET 2N4221 3-22 5-25 2N4861JANTXV N JFET 2N4861JANTXV 5-3

2N4221A N JFET 2N4221A 3-22 5-25 2N4867 N JFET 2N4867 3-30 5-27

2N4222 N JFET 2N4222 3-22 5-25 2N4867A N JFET 2N4867A 3-30 5-27

2N4222A N JFET 2N4222A 3-22 5-25 2N4868 N JFET 2N4868 3-30 5-27

2N4223 N JFET 2N4223 3-23 5-25 2N4868A N JFET 2N4868A 3-30 5-27

2N4224 N JFET 2N4224 3-23 5-25 2N4869 N JFET 2N4869 3-30 5-27

2N4267 P MOS ENH 3N163 2N4869A N JFET 2N4869A 3-30 5-27

2N4302 N JFET PN4302-18 2N4977 N JFET 2N5432 m

2N4303 N JFET PN4303-18 2N4978 N JFET 2N5433 b4

2N4304 N JFET PN4304-18 2N4979 N JFET 2N5434 =

2N4338 N JFET 2N4338 3-24 5-19 2N5018 P JFET 2N5018 3-31 5-39 0

2N4339 N JFET 2N4339 3-24 5-19 2N5019 P JFET - 2N5019 3-31 5-39 g
-
x®
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FET Cross Reference and Index (cont’d.) " F
Siliconix
Industry Type and R ded th.::t G y dustry Type and Recommended D"" Geometry

Part Number  Classification  Replacement Page Page Part Number  Classification  Replacement Page Page

2N5020 P JFET 2N2843 2N5484 N JFET 2N5484 4-3 5-8

2N5021 P JFET 2N2608 2N5485 N JFET 2N5485 4-3 5-8

2N5033 P JFET 2N2608 2N5486 N JFET 2N5486 4-3 5-8

2N5045 D N JFET 2N5045 3-32 5-17 2N5515 D N JFET 2N5515 3-37 5-27

2N5046 D N JFET 2N5046 3-32 517 2N5516 D N JFET 2N5516 3-37 5-27

2N5047 D N JFET 2N5047 3-32 5-17 2N5517 D N JFET 2N5517 3-37 5-27

2N5103 N JFET 2N4416 2N5518 D N JFET 2N5518 3-37 5-27

2N5104 N JFET 2N4416 2N5519 D N JFET 2N5519 3-37 5-27

2N5105 N JFET 2N4416 2N5520 D N JFET 2N5520 3-37 5-27

2N5114 P JFET 2N5114 3-33 5-39 2N5521 D N JFET 2N5521 3-37 5-27

2N5115 P JFET 2N5115 3-33 5-39 2N5522 D N JFET 2N5522 3-37 5-27

2N5116 P JFET 2N5116 3-33 5-39 2N5523 D N JFET 2N5523 3-37 5-27

2N5158 N JFET 2N5434 2N5524 D N JFET 2N5524 337 5-27

2N5159 N JFET 2N5433 2N5545 D N JFET 2N5545 3-38 5-15

2N5196 D N JFET 2N5196 3-34 5-15 2N5546 D N JFET 2N5546 3-38 5-15

2N5197 D N JFET 2N5197 3-34 5-15 2N5547 D N JFET 2N5547 3-38 5-15

2N5198 D N JFET 2N5198 3-34 5-15 2N5549 N JFET 2N4392

2N5199 D N JFET 2N5199 3-34 5-15 2N5555 N JFET 2N5555 4-4 5-8

2N5245 N JFET KK4418 2N5556 N JFET 2N5556 3-39 5-25

2N5246 N JFET J305-18 2N5557 N JFET 2N5557 3-39 5-25

2N5247 N JFE J304-18 2N5558 N JFET 2N5558 3-39 5-25

2N5248 N JFET 2N5486 2N5561 D N JFET U401

2N5257 N JFET 2N5457 2N5562 D N JFET U402

2N5258 N JFET 2N5458 2N5563 D N JFET U404

2N5259 N JFET 2N5459 2N5564 D N JFET 2N5564 3-40 5-3

2N5265 P JFET 2N2608 2N5565 D N JFET 2N5565 3-40 5-3

2N5266 P JFET 2N2608 2N5566 D N JFET 2N5566 3-40 5-3

2N5267 P JFET 2N2608 2N5592 N JFET 2N3822

2N5268 P JFET 2N2608 2N5593 N JFET 2N3822

2N5269 P JFET 2N3331 2N5594 N JFET 2N3822

2N5270 P JFET 2N3331 2N5638 N JFET 2N5638 4-5 5-3

2N5358 N JFET 2N3686 2N5639 N JFET 2N5639 4-5 5-3

2N5359 N JFET 2N3686 2N5640 N JFET 2N5640 4-5 5-3

2N5360 N JFET 2N3685 2N5647 N JFET 2N4117A

2N5361 N JFET 2N3684 2N5648 N JFET 2N4117A

2N5362 N JFET 2N3684 2N5649 N JFET 2N4117A

2N5363 N JFET 2N4222A 2N5653 N JFET 2N5653 4-6 5-3

2N5364 N JFET 2N4224 2N5654 N JFET 2N5654 4-6 5-3

2N5391 N JFET 2N4867A 2N5668 N JFET 2N5668 4-7 5-8

2N5392 N JFET 2N4868A 2N5669 N JFET 2N5669 4-7 5-8

2N5393 N JFET 2N4869A 2N5670 N JFET 2N5670 4-7 5-8

2N5394 N JFET 2N4869A 2N5797 P JFET 2N2608

2N5395 N JFET 2N4869A 2N5798 P JFET 2N2608

2N5396 N JFET 2N4869A 2N5799 P JFET 2N2608

2N5397 N JFET U310 2N5800 P JFET 2N2608

2N5398 N JFET U312 2N5801 N JFET 2N4393

2N5432 N JFET 2N5432 3-35 5-10 2N5802 N JFET 2N4393

2N5433 N JFET 2N5433 3-35 5-10 2N5803 N JFET 2N4392

2N5434 N JFET 2N5434 3-35 5-10 2N5902 D N JFET 2N5902 3-41 5-29

2N5452 D N JFET 2N5452 3-36 5-6 2N5903 D N JFET 2N5903 3-41 §-29

2N5453 D N JFET 2N5453 3-36 5-6 2N5904 D N JFET 2N5904 3-41 5-29

2N5454 D N JFET 2N5454 3-36 5-6 2N5905 D N JFET 2N5905 3-41 5-29

2N5457 N JFET 2N5457 4-2 525 2N5906 D N JFET 2N5906 3-41 5-29

2N5458 N JFET 2N5458 4-2 5-25 2N5907 D N JFET 2N5907 3-41 5-29

2N5459 N JFET 2N5459 4-2 5-25 2N5908 D N JFET 2N5908 3-41 5-29

14
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FET Cross Reference and Index (cont’d.) >
Siliconix
industry Type and Recommended th'.':' G Industry Type and Recommended snh.o':Q Geometry
Part Number  Classification Replacement Page Page Part Number Classification  Replacement Page Page
2N5809 D N JFET 2N5909 3-41 5-29 135U N JFET 2N4339
2N5911 D N JFET 2N5911 3-43 5-34 155U N JFET 2N4416
2N5912 D N JFET 2N5912 3-43 5-34 1828 N JFET 2N4391
2N5949 N JFET K1837-18 1838 N JFET 2N3823
2N5950 N JFET K1837-18 1978 N JFET 2N4338
2N5951 N JFET K1837-18 1985 N JFET 2N4340
2N5952 N JFET K305-18 1998 N JFET 2N4341
2N5953 N JFET K305-18 2008 N JFET 2N4392
2N6451 N JFET 2N4393 200U N JFET 2N3824
2N6452 N JFET 2N4393 2018 N JFET 2N4391 -
2N6453 N JFET 2N4393 2028 N JFET 2N4392
2N6454 N JFET 2N4393 2038 N JFET 2N3821
2N6483 D N JFET U401 2048 N JFET 2N3821
2N6484 D N JFET U402 210U N JFET 2N4416
2N6585 D N JFET U404 2318 D N JFET 2N3954
2N6568 N JFET U290 2328 D N JFET 2N3955
2N6656 V MOS N ENH  2N6656 2338 D N JFET 2N3956
2N6657 V MOS N ENH . 2N6657 2348 D N JFET 2N3957
2N6658 V MOS N ENH  2N6658 2358 D N JFET 2N3958
2N6659 V MOS N ENH  2N6659 241U N JFET 2N4869
2N6660 V MOS N ENH  2N6660 250U N JFET 2N4091
2N6661 V MOS N ENH  2N6661 251U N JFET 2N4392
3N145 P MOS ENH 3N163 703U N JFET 2N4220
3IN146 P MOS ENH 3N163 704U N JFET 2N4220
3N155 P MOS ENH 3N163 705U N JFET 2N4224
3N155A P MOS ENH 3N163 707U N JFET 2N4860
3N156 P MOS ENH 3N163 714U N JFET 2N3822
3N156A P MOS ENH 3N163 734U N JFET 2N4416
3N157 P MOS ENH 3N163 734EU N JFET KK4416-18
3N157A P MOS ENH 3N163 751U N JFET 2N4340
3N158 P MOS ENH 3N163 752U N JFET 2N4340
3N158A P MOS ENH 3N163 753U N JFET 2N4341
3N163 P MOS ENH 3N163 3-44 5-1 754U N JFET 2N4340
3N164 P MOS ENH 3N164 3-44 5-1 755U N JFET 2N4341
3N174 P MOS ENH 3N163 756U N JFET 2N4340
147 N JFET 2N4224 1277A N JFET 2N3822
1427 N JFET PN4392 1278A N JFET 2N3821
158T N JFET 2N4302 1279A N JFET 2N3821
1597 N JFET KK4416-18 1280A N JFET 2N4224
1008 N JFET 2N4304 1281A N JFET 2N3822
100U° N JFET 2N3684 1282A N JFET 2N4341
102M N JFET 2N5486 1283A N JFET 2N4340
1028 N JFET 2N4302 1284A N JFET 2N4222
103m N JFET 2N5457 1285A N JFET 2N3821
1038 N JFET 2N5459 1286A N JFET 2N4220
104M N JFET 2N5458 1325A N JFET 2N4222
105M N JFET 2N5459 1714A N JFET 2N4340
105U N JFET 2N4222 2000M N JFET 2N3823
106M N JFET 2N5485 2001M N JFET 2N3823
107M N JFET 2N5486 2078A D N JFET 2N3955
110U N JFET 2N3685 2079A D N JFET 2N3955
1150 N JFET 2N4340 2080A D N JFET 2N5546
120U N JFET 2N3686 2081A D N JFET 2N5546
125U N JFET 2N4339 2093M N JFET 2N3687
130U N JFET 2N3687 2094M N JFET 2N3686
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FET Cross Reference and index (cont’d.) g
Siliconix
Industry pe and R ded s[:".':. ] Yy Industry and Recommended [:::' Qeometry
Part Number  Classification Replacement Page Page Part Number  Classification  Replacement Page
2095M N JFET 2N3686 BFS77 N JFET 2N4859
2098A D NJFET 2N5545 BFS78 N JFET 2N4860
2099A D N JFET 2N5546 BFS79 N JFET 2N4861
21300 0 N JFET 2N5452 BFS80 N JFET 2N4416A
2132y D N JFET 2N3955 BFW10 N JFET 2N3823
2134y D N JFET 2N3956 BFW11 N JFET 2N3822
21364 D N JFET 2N3957 BFWS54 N JFET 2N3822
2138U D N JFET 2N3958 BFWS5 N JFET 2N3822
21390 D N JFET 2N3958 BFWS6 N JFET 2N4869
2147V D N JFET 2N3958 BFWE1 N JFET 2N4224
21480 D N JFET 2N3958 BSv22 N JFET 2N4416
21490 D N JFET 2N3958 BSV78 N JFET 2N4B56A
A5T3821 N JFET K305-18 BSV8o N JFET 2N4858A
A5T3822 N JFET K305-18 C413N N JFET 2N5434
A5T3823 N JFET KK4416-18 C673 N JFET 2N4341
A5T3824 N JFET J302-18 co74 N JFET 2N43d1
A192 N JFET 2N4416 €680 N JFET 2N4338
AD830 D N JFET U421 C680A N JFET 2N4338
ADB31 D N JFET 421 c681 N JFET 2N4338
AD832 D N JFET U422 C681A N JFET 2N4338
682 N JFET 2N4339
Amsh  DNUET  Uaz ces2A NIFET N
AD835 D N JFET 23821 €883 N JFET 2N4339
AD836 D N JFET 2N3921 C683A N JFET 2N4339
AD837 D N JFET 2N3922 C684 N JFET 2N4220
ADB38 D N JFET 2N4085 C884A N JFET 2N4220
ADB39 D N JFET 2N4085 €685 N JEET 2N4220
ADB40 D N JFET 2N5196 C685A N JFET 2Na220
AD841 D N JFET 2N5197 £6690 N JFET 2N3458
ADB42 D N JFET 2N5198 Ce691 N JFET 2N3458
AD3954 D N JFET 2N3954 06692 N JFET 2N3459
AD3954A D N JFET 2N3954A GM600 N JFET 2N4092
AD3955 D N JFET 2N3955 CM601 N JFET 2N4091
AD3956 D N JFET 2N3956 CM602 N JFET 2N4091
AD3957 D N JFET 2N3957 CM603 N JFET 2N4091
AD3958 D N JFET 2N3958 CMB40 N JFET 2N4093
BC264 N JFET 2N4304 CMé41 N JFET 2N4093
BC264A N JFET 2N4302 CMé42 N JEET 2N4093
BC2648 N JFET 2N4304 CMB43 N JFET 2N4092
BC264C N JFET 2N4304 CMBa4 N JFET 2N4082
BC264D N JFET KK4416-18 CMB45 N JFET 2N4092
BFR45 N JFET 2N4416 CM646 N JFET 2N4092
BFS21 D N JFET 2N5199 CM647 N JFET 2N4091
BFS21A D N JFET 2N5199 CME50 N JFET 2N5432
BFS67 N JFET 2N3821 CMB51 N JFET 2N5433
BFS67P N JFET 2N4303 CM652 N JFET 2N5432
BFS68 N JFET 2N3823 CM653 N JFET 2N5433
BFS68P N JFET KK4416-18 CcMe97 N JFET 2N5434
BFS70 N JFET 2N3821 CM800 N JFET 2N5434
BFS71 N JFET 2N3822 CMX740 N JFET U290
mow wwm o um
BFS73 N JFET 2N3821 oP650 N JFET U350
BFS74 N JFET 2N4856 CPB51 N JFET V320
BFS75 N JFET 2N4857 oPB5? N JFET U322
BFS76 N JFET 2N4858 P53 N JFET U320
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FET Cross Reference and Index (cont’d.) F
Siliconix
Industry Type and Recommended Dh'::' G Yy Industry Type and Recommended th“" Geometry
Part Number  Classification Replacement Page Page Part Number  Classification Replacement P a;: Page
CRO22 Thru CR470 Refersnced Under 1N Series E415 D N JFET U412
E420 D N JFET U440

DPAD1 D PAD N JFET  DPAD1 3-48 E421 D N JFET U441

DPAD2 D PAD N JFET  DPAD2 3-48 E430 D N JFET U430

DPADS D PAD N JFET  DPADS 3-48 E431 D N JFET U431

DPAD10 D PAD N JFET  DPAD10 3-48 E500 CL N JFET 4500

DPAD20 D PAD N JFET  DPAD20 3-48 E501 CL N JFET 4501

DPADS0 D PAD N JFET  DPADS0 3-48 E502 CL N JFET 4502

DPAD100 D PAD N JFET  DPAD100 3-48 ES03 CL N JFET 4503

DU4339 D N JFET U235 ES504 CL N JFET 4504

DU4340 D N JFET U235 ES05 CL N JFET 4505

E100 N JFET J203-18 ES06 CL N JFET J506

E101 N JFET J201-18 ES07 CL N JEET 4507

E102 N JFET J202-18 EPADS0 DD N JFEY JPAD50

E103 N JFET J105-18 EPAD100 DD N JFET JPAD100

E105 N JEET 1105-18 EPAD200 DD N JFET JPAD200

E106 N JFET J106-18 EPAD500 DD N JFET JPADS00

E107 N JFET J107-18 FE100 N JFET 2N3821

£108 N JFET J108-18 FE100A N JFET 2N3821

E109 N JFET 4109-18 FE102 N JFET 2N4119

E110 N JFET J110-18 FE102A N JFET 2N4119

E111 N JFET J111-18 FE104 N JFET 2N4118

E112 N JFET 1112-18 FE104A N JFET 2N4118

E113 N JFET J113-18 FE200 N JFET 2N3821

E114 N JFET K114-18 FE202 N JFET 2N3821

E174 P JFET J174-18 FE204 N JFET 2N3821

E175 P JFET J175-18 FE300 N JFET 2N3822

E176 P JFET J176-18 FE302 N JFET 2N3821

E177 P JFET J177-18 FE304 N JFET 2N3821

E201 N JFET J201-18 FEO654A N JFET 2N5486

£202 N JFET 1202-18 FE0B548 N JFET 2N5485

E203 N JFET J203-18 FE3819 N JFET 2N3819

E204 N JFET J204-18 FE5457 N JFET 2N5457

E210 N JFET K210-18 FE5458 N JFET 2N5458

E211 N JFET K211-18 FE5459 N JFET 2N5459

E212 N JFET K212-18 FES484 N JFET 2N5484

E230 N JFET J230-18 FE5485 N JFET 2N5485

E231 N JFET J231-18 FE5486 N JFET 2N5486

E232 N JFET J1232-18 FM3954 D N JFET 2N3954

E270 P JFET J270-18 FM3954A D N JFET 2N3954A

E271 P JFET J271-18 FM3955 D N JFET 2N3955

€300 N JFET K300-18 FM3955A D N JFET 2N3955A

E304 N JFET K304-18 FM3956 0 N JFET 2N3956

E305 N JFET K305-18 FM3957 D N JFET 2N3957

E308 N JFET K308-18 FM3958 D N JFET 2N3958

E309 N JFET K309-18 FT0654A N JFET 2N5486

£310 N JEET K310-18 FT0654B N JFET 2N5486

E400 D N JFET U410 FT0654C N JFET 2N4221

E401 D N JFET U411 FT0654D N JFET 2N4221

E402 D N JFET U410 FT704 P MOS ENH 3N163

E410 D N JEET U410 GET5457 N JFET 2N5457

E411 D N JFET U411 GET5458 N JFET 2N5458 m

E412 D N JFET U412 GET5459 N JFET 2N5459 -

E413 D N JFET U410 HDIG1030 P MOS ENH 3N163 =

E414 D N JFET ua 1D100 D PAD N JEET  DPADI 0
0
]
=
X
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FET Cross Reference and Index (cont’d.) 5
Siliconix
Industry Type and R ded s'%"::. y v Type and Recommended :h’.':' Geometry
Part Number  Classification  Replacement Pags Page Part Number  Classification  Replacement Page Page
10101 D PAD N JFET  DPAD10 J112-18 N JFET J112-18 4-10 5-3
IMF3954 D N JFET 2N3954 3 N JFET 3 410 53
IMF3954A D N JFET 2N3954A J113-18 N JFET 11318 410 53
IMF3955 D N JFET 2N3955 J114 N JFET J114 411 534
IMF3955A D N JFET 2N3955A 74 P JFET 974 412 5-39
IMF3956 D N JFET IN3956 J174-18 P JFET J174-18 4-12 5-39
IMF3957 D N JFET 2N3957 N75 P JFET Ji75 412 5-39
IMF3958 D N JFET 2N3958 J175-18 P JFET J175-18 4-12 5-39
IMF6485 D N JFET U405 J176 P JFET J176 4-12 5-39
IT100 P JFET 2N5116 J176-18 P JFET J176-18 4-12 5-39
IT101 P JFET 2N5114 77 P JFET 3177 4-12 5-39
1IT108 N JFET 2N5486 J177-18 P JFET J177-18 4-12 5-39
1T109 N JFET U310 J20t N JFET 4-13 5-19
IT1700 PMOS ENH  3N163 J201-18 N JFET 413 519
IT1702 P MOSENH 3N183 J202 N JFET 413 5-19
ITES00 CL N JFEY J500 J202-18 N JFET 4-13 5-19
ITE501 CL N JFET 4501 4203 N JFET 4-13 5-19
ITE502 CL N JFET J502 4203-18 N JFET 413 5-19
ITE503 CL N JFET J503 J204 N JFET J204 4-14 5-19
ITE504 CL N JFET J504 J204-18 N JFET J204-18 4-14 5-19
ITE505 CL N JFET J505 J210 N JFET J210 4-15 5-34
ITES06 CL N JFET J506 J2n N JFET J21 4-15 5-34
ITE507 CL N JFET J507 J212 N JFET J212 4-15 5-34
ITE3066 N JEET J202-18 J230 N JFET J230 4-16 5-27
ITE3067 N JFET J201-18 J230-18 N JFET J230-18 4-16 5-27
ITE3068 N JFET J201-18 Ja31 N JFET J231 4-16 5-27
ITE4117 N JFET 2N4117 J231-18 N JFET J231-18 4-16 §-27
ITE4118 N JFET 2N4118 J232 N JFET J232 4-16 5-27
ITE4119 N JFET L 2N4119 J232-18 N JFET J232-18 4-16 5-27
ITE4338 N JFET ' J201-18 J27o P JFET J270 4-17 5-39
ITE4339 N JFET J201-18 J270-18 P JFET J270-18 4-17 5-39
ITE4340 N JFET J202-18 Ja271 P JFET J27t 4-17 5-39
ITE4341 N JFET J203-18 J271-18 P JFET J271-18 4-17 5-39
ITE4391 N JFET PN4391-18 J300 N JFET J30o0 4-18 5-34
ITE4392 N JFET PN4392-18 4304 N JFET J304 4-19 5-8
ITE4393 N JFET PN4393-18 4305 N JFET 4305 4-19 58
ITE4416 N JFET KK4416-18 4308 N JFET 4308 4-20 5-32
ITE4867 N JFET J230-18 J309 N JFET J309 4-20 5-32
{TE4868 N JFET J231-18 J310 N JFET J310 4-20 5-32
ITE4869 N JFET J232-18 J401 D N JFET U401
J105 N JFET J105 4-8 5-31 4402 D N JFET U402
J105-18 N JFET J105-18 4-8 5-31 4403 D N JFET u403
J106 N JFET J106 4-8 5:31 Jap4 D N JFET U404
J106-18 N JFET J106-18 4-8 5-31 4405 D N JFET U405
3107 N JFET 3107 4-8 5-31 J406 D N JFET U406
J107-18 N JFET 4107-18 48 5-31 4410 D N JFET U410
J108 N JFET J108 49 5-10 Jan D N JFET U411
J108-18 N JFET J108-18 49 5-10 4412 D N JFET U412
J109 N JFET J109 4-9 5-10 J500 CL N JFET J500 4-21 5-5
4109-18 N JFET J109-18 4-9 5-10 Js0t CL N JFET 4501 4-21 5-5
J110 N JFET J110 4-9 5-10 J502 CL N JFET J502 4-21 5-5
J110-18 N JFET J110-18 4-9 5-10 J503 CL N JFET J503 4-21 5-5
J111 N JFET J111 4-10 5-3 J504 CL N JFET J504 4-21 5-5
J111-18 N JFET J111-18 4-10 53 J505 CL N JFET 4505 42 5-5
J112 N JFET J112 4-10 5.3 J506 CL N JFET J506 4-22 5-5
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FET Cross Reference and Index (cont’d.) 5
Siliconix
industry Type and Recommended Date g d Type and Recommended Date  oomet
Part Number  Classification Replacement i':;’: Page 4 Part Num{wr CInymlcﬂIon Replacement ‘e;':.;.' age o
J507 GL N JFET 507 4-22 5-5 KK4416-18 N JFET KK4416-18 4-30 5-8
J508 CL N JFET J508 4-22 55 LDF603 N JFET 2N4221A
J509 N JFET J509 4-22 5-5 LDF604 N JFET 2N4221A
J510 N JFET J510 4-22 55 LDF605 N JFET 2N4221A
J511 CL N JFET J511 422 5-5 M163 PMOSENH  3N163
JPAD50 PAD N JFET  JPADS0 4-23 M164 PMOSENH  3N164
JPAD100 PAD N JFET  JPAD100 4-23 MEMS520 P MOS ENH 3N164
JPAD200 PAD NJFET JPAD200 4-23 MEM520C PMOSENH  3N164
JPADS00 PAD N JFET  JPADS00 4-23 MEMS61 PMOS ENH  3N163
J1401 D N JFET U401 MEM561C P MOS ENH 3N163
J1402 D N JFET U402 MEMB06 P MOS ENH 3N163
J1403 D N JFET U403 MEMB06A P MOS ENH 3N163
41404 D N JFET U404 MFES23 PMOS ENH  MFES23 3-47 5-1
J1405 D N JFET U405 MFE2000 N JFET 2N4416
J1406 D N JFET U406 MFE2001 N JFET 2N4416
Ki14-18 N JFET K114-18 4-24 5-34 MFE2004 N JEET 2N4093
K1837-18 N JFET K1837-18 4-25 58 MFE2005 N JFET 2N4092
K210-18 N JEET K210-18 4-26 5-34 MFE2006 N JFET 2N4091
K211-18 N JFET K210-18 4-26 5-34 MFE2007 N JFET 2N4860
K212-18 N JFET K210-18 4-26 5-34 MFE2008 N JFET 2N4858
K300-18 N JFET K300-18 4-27 5-34 MFE2009 N JFET 2N4859
K304-18 N JFET K304-18 4-28 58 MFE2010 N JFET 2N5434
K305-18 N JFET K304-18 4-28 5-8 MFE2011 N JFET 2N5433
K308-18 N JFET K308-18 4-29 5-32 MFE2012 N JFET 2N5432
K309-18 N JFET K309-18 429 532 MFE2093 N JFET 2N3687
K310-18 N JFET K310-8 4-29 5-32 MFE2094 N JFET 2N3686
KE3684 N JFET 2N3684 MFE2095 N JFET 2N3685
KE3685 N JFET 2N3685 MFE4007 P JFET 2N2608
KE3686 N JFET IN3686 MFE4008 P JFET 2N2608
KE3687 N JFET 2N3687 MFE4009 P JFET 2N3329
KE3823 N JFET J304-18 MFE4010 P JFET 2N3330
KE3970 N JFET PN4391-18 MFE4011 P JFET 2N3330
KE3871 N JFET PN4392-18 MFE4012 P JFET 2N3331
KE3972 N JFET PN4393-18 MK10 N JFET 2N4416
KE4091 N JFET PN4391-18 MMF1 D N JFET 2N3921
KE4092 N JFET PN4392-18 MMF2 D N JFET 2N3921
KE4093 N JFET PN4393-18 MMF3 D N JFET 2N3921
KE4220 N JFET 2N5457 MMF4 D N JFET 2N3921
KE4221 N JFET 2N5457 MMF5 D N JFET 2N3921
KE4222 N JFET 2N5459 MMF6 D N JFET 2N3921
KE4223 N JFET J304-18 MMT3823 N JFET 2N3823
KE4224 N JFET J304-18 MPF102 N JFET MPF102 4-31 5-8
KE4391 N JFET PN4391-18 MPF103 N JFET 2N5457
KE4392 N JEET PN4392-18 MPF104 N JFET 2N5458
KE4393 N JFET PN4393-18 MPF105 N JFET 2N5459
KE4416 N JFET KK4416-18 MPF106 N JFET 2N5485
KE4856 N JFET PN4391-18 MPF107 N JFET 2N5486
KE4857 N JFET PN4392-18 MPF108 N JFET MPF108 4-32 5-8
KE4858 N JFET PN4393-18 MPF109 N JFET MPF109 4-33 5-25
KE4859 N JFET PN4391-18 MPF111 N JFET MPF111 4-34 5-25
KE4860 N JFET ‘PN4392-18 MPF112 N JFET MPF112 4-35 5-8
KE4861 N JFET PN4393-18 MPF256 N JFET J308 1))
KE5103 N JFET K305-18 MPF820 N JFET usio =
KE5104 N JFET K304-18 MPF970 P JFET J174 =
KE5105 N JFET K304-18 MPF971 P JFET J176 g
. 3
=.
X
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FET Cross Reference and Index (cont’d.) T

Siliconix
industry Type and R ded sl:"::' G Y dustry Type and Recommended th.o'.l Geometry
Part Number  Classification Replacement Page Page Part Number  Classification  Replacement Png.e Page
MPF4391 N JFET PN4391-18 PN4093 N JFET PN4093 4-37 5-3
MPF4392 N JFET PN4392-18 PN4302 N JFET PN4302 4-38 5-19
MPF4393 N JFET PN4393-18 PN4302-18 N JFET PN4302-18 4-38 5-19
NF500 N JFET 2N4416 PN4303 N JFET PN4303 4-38 5-19
NF501 N JFET 2N4416 PN4303-18 N JFET PN4303-18 4-38 5-19
NF506 N JFET 2N4416 PN4304 N JFET PN4304 4-38 5-19
NF510 N JFET 2N4393 PN4304-18 N JFET PN4304-18 4-38 5-19
NF511 N JFET 2N4393 PN4391 N JFET PN4391 4-39 5-3
NF520 N JFET IN3684 PN4391-18 N JFET PN4391-18 4-39 5-3
NF521 N JFET 2N3686 PN4392 N JFET PN4392 4-39 5-3
NF522 N JFET 2N3684 PN4392-18 N JFET PN4392-18 4-39 5-3
NF523 N JFET 2N3686 PN4393 N JFET PN4393 4-39 5-3
NF530 N JFET 2N4341 PN4393-18 N JFET PN4393-18 4-39 5-3
NF531 N JFET 2N4339 PN4416 N JFET PN4416 4-40 5-8
NF532 N JFET 2N4341 PN5163 N JFET PN5163 4-41
NF533 N JFET 2N4339 PF510 P JFET 2N5018
NF580 N JFET 2N5432 PF511 P JFET 2N5014
NF581 N JFET 2N5432 Su2078 D N JFET U425
NF582 N JEET 2N5433 SU2079 D N JFET U425
NF583 N JFET 2N5434 SU2098 D N JFET 2N5197
NF584 N JFET 2N5433 SU2098A D N JFET 2N5197
NF585 N JFET 2N4859 SU20988 D N JFET 2N5196
NF4302 N JFET 2N4302 .SU2099 D N JFET 2N6197
NF4303 N JFET 2N4303 SU2099A D N JFET 2N5197
NF4304 N JFET 2N4304 SU2365 D N JFET U40t
NF4445 N JFET 2N5432 SU2365A D N JFET U401
NF4446 N JFET 2N5433 SU2366 D N JFET U402
NF4447 N JFET 2N5432 SU2366A D N JFET U402
NF4448 N JFET 2N5433 : Su2367 D N JFET U403
NF5163 N JFET 2N5163 SU2367A D N JFET U403
NF5457 N JFET 2N5457 SU2368 D N JFET U404
NF5458 N JFET 2N5458 SU2368A D N JFET U404
NF5459 N JFET 2N5459 Su2369 D N JFET U405
NF5484 N JFET 2N5484 SU2369A D N JFET U405
NF5485 N JFET 2N5485 SU2410 D N JFET U424
NF5486 N JFET 2N5486 su2411 DN JFET U425
NF5555 N JFET 2N5555 Su2412 D N JFET U426
NF5638 N JFET 2N5638 TD5902 D N JFET 2N5902
NF5639 N JFET 2N5639 TD5902 D N JFET 2N5902
NF5640 N JFET 2N5640 TD5902A D N JFET 2N5902
NF5653 N JFET 2N5653 TD5903 O N JFET 2N5903
NF5654 N JFET 2N5654 TD5903A D N JFET 2N5903
PAD1 PAD N JFET  PADT 3-49 TD5904 D N JFET 2N5904
PAD2 PAD N JFET  PAD2 3-49 TD5304A D N JFET 2N5904
PADS PAD N JFET PADS 3-49 TD5905 O N JFET 2N5305
PAD10 PAD N JFET PAD10 3-49 TD5905A D N JFET 2N5905
PAD20 PAD N JFET PAD20 3-49 TD5906 D N JFET 2N5906
PADS0 PAD N JFET PAD50 3-49 TD5906A O N JFET 2N5906
PAD100 PAD N JFET PAD100 3-49 TD5907 D N JFET 2N5907
P1086 P JFET P1086 4-36 5-39 TD5907A D N JFET 2N5907
P1086-18 P JFET P1086-18 4-36 5-39 TD5908 D N JFET 2N5908
P1087 P JFET P1087 4-36 5-39 TD5908A D N JFET 2N5908
P1087-18 P JFET P1087-18 4-36 5-39 TD5909 D N JFET 2N5909
PN4091 N JFET PN4091 4-37 5-3 TD5909A D N JFET 2N5909
PN4092 N JFET PN4092 4-37 5-3 TD5911 D N JFET 2N5911
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FET Cross Reference and Index (cont’d.) =¥
Siliconix
Industry Type and Recommended :;::t y dustry Type and Recommended th“" Geometry
Part Number  Classification Replacement Page Page Part Number  Classification  Replacement Pu.g.o Page

TO5911A D N JFET 2N5911 U243 N JFET 2N5433 *

705912 D N JFET 2N5912 u248 D N JFET 2N5902

TD5912A D N JFET 2N5912 U248A D N JFET 2N5906

TIS14 N JFET 2N4340 U249 D N JFET 2N5903

TIS25 D N JFET U401 U249A D N JFET 2N5907

TIS26 D N JFET U402 U250 D N JFET 2N5904

TIS27 D N JFET U404 U250A D N JFET 2N5908

TIS41 N JFET 2N4859 uzsy D N JFET 2N5905

TIS58 N JFET J305-18 U251A D N JFET 2N5909

TIS59 D N JFET U1837 U254 N JFET 2N4859

TIS73 N JFET PN4391-18 U255 N JFET 2N4860

TIS74 N JFET PN4392-18 uzse N JFET 2N4861

TIS75 N JFET PN4393-18 U257 D N JFET U257 3-52 5-34

TIS88 N JFET 2N5486 u273 N JFET 2N4118A

TIXS41 N JFET 2N4859 U273A N JFET 2N4118A

TIXS42 N JFET PN4393-18 u274 N JFET 2N4119A

TN4117 N JFET 2N4117 U274A N JFET 2N4119A

TN4117A N JFET 2N4117A u275 N JFET 2N4119A

TN4118 N JFET 2N4118 U275A N JFET 2NA119A

TN4118A N JFET 2N4118A U280 D N JFET uz3

TN4119 N JFET 2N4119 u2s1 D N JFET u231

TN4119A N JFET 2N4119A u2s2 D N JFET u232

TN4338 N JFET 2N4338 v283 D N JFET U232

TN4339 N JFET 2N4339 uz2s4 D N JFET U233

TN4340 N JFET 2N4340 u285 D N JFET U234

TN4341 N JFET IN4341 U290 N JFET U290 3-53 5-31

TP5114 P JFET IN5114 U291 N JFET U291 3-53 5-31

TP5115 P JFET 2N5115 U295 N JFET U295

TP5116 P JFET 2N5116 U296 N JFET U296

U110 P JFET 2N2608 u300 P JFET 2N5114

U112 P JFET 2N2608 uso1 P JFET 2N5115

U133 P JFET 2IN2608 U304 P JFET U304 3-54 5-39

U146 P JFET 2N2608 U305 P JFET U305 3-54 5-39

U147 P JFET IN2608 U306 P JFET U306 3-54 5-39

U148 P JFET 2N2608 U308 N JFET U308 3-55 5-32

U149 P JFET 2N2609 U309 N JFET U309 3-55 5-32

utes P JFET 2N2609 u3i1o N JFET u3io 3-55 5-32

U182 N JFET 2N4857 U3t N JFET u3ti1 3-57 5-32

U183 N JFET 2N3824 u3i2 N JFET u312 3-58 5-34

U197 N JFET 2N4339 U320 N JFET U320 3-59 5-10

U198 N JFET 2N4340 U321 N JFET U321 3-59 5-10

U199 N JFET 9IN4341 U322 N JFET U322 3-59 5-10

U200 N JFET U200 3-50 5-3 U401 D N JFET U401 3-61 5-17

U201 N JFET U201 3-50 5-3 U402 D N JFET U402 3-61 5-17

U202 N JFET U202 3-50 5-3 U403 D N JFET U403 3-61 5-17

v221 N JFET 2N4391 U404 D N JFET U404 3-61 5-17

Y222 N JFET IN4391 U405 D N JFET U405 3-61 5-17

U231 D N JFET U231 3-51 5-15 U406 D N JFET U406 3-61 5-17

U232 D N JFET U232 3-51 5-15 U410 D N JFET U410 3-63 5-21

U233 D N JFET U233 3-51 5-15 U411 D N JFET U411 3-63 5-21

U234 D N JFET U234 3-51 5-15 U412 D N JFEY U412 3-63 5-21

U235 D N JFET Y235 3.51 5-15 U421 D N JFET 421 3-64 5-23 n

U240 N JFET 2IN5432 U422 D N JFET U422 3-64 5-23 -

U241 N JFET IN5433 U423 D N JFET U423 3-64 5-23 =

U242 N JFET IN5432 U424 D N JFET U424 364 523 0
0
3
(1]
X
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FET Cross Reference and Index (cont’d.) 5
Siliconix
Industry Type and R d th’::' G y Industry Type and Recommended S'.}\‘et:t Geometry
Part Number  Classlification Replacement Page Page Part Number  Classification  Replacement Page Pas
U425 D N JFET U425 3-64 5-23 uc41 P JFET 2N2608
U426 D N JFET U426 3-64 5-23 uc100 N JFET 2N3684
U430 D N JFET U430 3-66 5-32 uc110 N JFET 2N3685
U431 D N JFET 0431 366 532 uc11s N JFET 2N4340
U440 D N JFET U440 3-67 5-34 uc120 N JFET 2N3686
U441 D N JFET Y441 3-67 5-34 uct3o N JFET 2N3687
us08 N JFET CR0O30 UC155 N JFET 2N4416
U177 N JFET 2N4220A Uc200 N JFET 2N3824
V1178 N JFET 2N3821 yg201 N JFET 2N3824
U179 N JFET 2N3821 ucz10 N JFET 2N4416
U1180 N JFET 2N4221A uca20 N JFET 2N3822
U181 N JFET 2N4220A Uc240 N JFET 2N4869
u1182 N JFET 2N3821 uc241 N JFET 2N4869
1277 N JFET 2N3684 ucas0 N JFET 2N4091
u1278 N JFET 2N3685 uc2s1 N JFET 2N4392
U1279 N JFET 2N3686 UC300 P JFET 2N2608
U1280 N JFET 2N3684 uc3to P JFET 2N2843
1281 N JFET 2N3822 uc320 P JFET 2N2843
u1282 N JFET IN4341 Uc330 P JFET 2N2843
U1283 N JFET 2N4340 UC340 P JFET 2N2843
11284 N JFET 2N4341 Uc400 P JFET 2N3331
1285 N JFET 2N4220 uc401 P JFET 2N5116
U1288 N JFET 2N4341 uc410 P JFET 2N3330
U1287 N JFET 2N4092 UG420 P JFET 2N3329
U132 N JFET 2N3966 uC450 P JFET 2N5114
41322 N JFET 2N4221A uc451 P JFET 2N5116
u1323 N JFET 2N4221A ucsas N JFET 2N4417
U1324 N JFET 2N4220A uc7o3 N JFET 2N4220
U1325 N JFET 2N4222 ucro4 N JFET 2N4220
u1420 N JFET 2N3821 uc70s N JFET 2N4224
u1421 N JFET 2N3822 ucro7 N JFET 2N4860
U1422 N JFET 2N3822 uc714 N JFET 2N3822
U1714 N JFET 2N4340 Uc714E N JFET J203-18
1837 N JFET u1837 4-42 5-8 uc734 N JFET 2N4416
U1837E N JFET 1837 UC734E N JFET KK4416-18
U1897 N JEET utagr 4-43 5-3 Uc751 N JFET 2N4340
U1897-18 N JFET U1897-18 4-43 5-3 Uc752 N JFET 2N4340
U1897E N JFET U1897-18 uc7s3 N JFET 2N4341
u1898 N JFET U1898 4-43 5-3 ucrs4 N JFET 2N4340
U1898-18 N JFET U1898-18 4-43 5-3 ucrss N JFET 2N4341
U1898E N JFET U1898-18 ucrs6 N JFET 2N4340
U189 N JFET U1899 4-43 5-3 uc80s P JFET 2N3331
11899-18 N JFET U1899-18 4-43 5-3 uceo? N JFET 2N4860
U1899E N JFT U1899-18 ucat4 P JFET 2N3331
U1994 N JFET U1994 4-44 5-8 ucss1 P JFET 2N2608
U1994E N JFET U1994 uCes3 P JFET 2N2608
U2047E N JFET KK4416-18 uCss4 P JFET 2N2608
U3000 N JFET 2N4341 uCes5 P JFET 2N2609
U3001 N JFET 2N4339 uc1700 P MOS ENH 3N163
u3002 N JFET 2N4338 uct764 P MOS ENH 3N163
u3010 N JFET 2N4341 uc2130 D N JFET 2N5452
U3011 N JFET 2N4340 uc2132 D N JFET 2N3955
U3012 N JFET 2N4338 uc2134 D N JFET 2N3956
uc20 N JFET 2N3687 UC2136 D N JFET 2N3957
uc40 P JFET 2N2608 uc2138 D N JFET 2N3958
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FET Cross Reference and Index (cont’d.) I8

Siliconix

Industry Type and Recommended tha::‘ G try Industry Type and Recommended s[:;':' Geometry
Part Number  Classification  Replacement ge Page Part Number  Classification  Replacement ge Page
uc2139 D N JFET 2N3958 VN40AF VMOS N ENH  VN40AF
uc2147 D N JFET 2N3958 VN4GAF VMOS N ENH  VN4BAF
uc2148 D N JFET 2N3958 VNB4GA VMOS N ENH  VNB4GA
uc2149 D N JFET 2N3958 VNBBAF VMOS N ENH  VNG4GF
VCR2N N JFET VCR2N 3-68 5-3 VNB6AJ VMOS N ENH  VNB6AJ
VCR3P P JFET VCR3P 3-68 5-38 VNG6AK VMOS N ENH  VNBBAK
VCR4N N JFET VCR4N 3-68 5-19 VNG7AA VMOS N ENH  VN67AA
VCR5P P JFET VCR5P 3-68 5-36 VN67AB VMOS N ENH  VN67AB
VCR6P P JFET 2N5116 VN67AF VMOS N ENH  VNB7AF
VCR7N N JFET VCR7N 3-68 5-29 VNG67AJ VMOS N ENH  VN67AJ
VMP1 VMOS N ENH  2N6657 VNB7AK VMOS N ENH  VNB7AK
VMP2 VMOS N ENH  2N6660 VNBBAF VMOS N ENH  VNBBAF
VMP4 VMOS N ENH  VMP4 VNB9AA VMOS N ENH  VNBYAA
VMP11 VMOS N ENH  2N6656 VN89AB VMOS N ENH  VNB9AB
VMP12 VMOS N ENH  2N6658 VNB9AF VMOS N ENH  VNBOAF
VMP21 VMOS N ENH  2N6659 VNIOAA VMOS N ENH  VNSOAA
VMP22 VMOS N ENH  2N6661 VNI0AB VMOS N ENH  VN90AB
VN30AA VMOS N ENH  VN30AA VN9BAJ VMOS N ENH  VN9BAJ
VN30AB VMOS N ENH  VN30AB VN98AK VMOS N ENH  VN9BAK
VN33AJ VMOS N ENH  VN33AJ VN99AJ VMOS N ENH  VN99AJ
VN33AK VMOS N ENH  VN33AK VNI9AK VMOS N ENH  VN99AK
VN35AA VMOS N ENH  VN35AA WK5457 N JFET 2N5457
VN35AB VMOS N ENH  VN35AB WK5458 N JFET 2N5458
VN35AJ VMOS N ENH  VN35AJ WK5459 N JFET 2N5459
VN35AK VMOS N ENH  VN35AK

p ((Slete]]

© 1979 Siliconix incorporated

1-13



iconix

product information

Siliconix products are divided into three basic categories:

. 4

Siliconix

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.” It 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 speciat 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 M11.-7508. High-Rel process option details 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 screening processes
do not meet individual customer requirements, Siliconix can provide special additional in-
spections 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

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

Inquiries for SPEC/IAL DEVICES may be directed to the nearest field sales office or to:
FET Marketing Department, Siliconix incorporated, 2201 Laurelwood Road, Santa Clara, California 95054,

Telephone: (408) 988-8000.

FETs/Part Number Prefixes and Suffixes

Prefix XXX XXXX
CR Si Standard N-Channel
Current Regulator
DPAD Si Standard Dual JFET Diode
FN Special N-Channel JFET Special N-Channel JFET
3 Si Standard TO-92 Cased FET Speciat TO-92 Cased FET
JPAD Si Standard TO-92 Cased JFET Diode
K Si Standard TO-92 Cased FET
KK Si Standard TO-92 Cased FET
M Si Standard MOSFET
MEM Si Standard MOSFET
MU Special MOSFET
PAD Si Standard JFET Diode
PF Special P-Channel JFET'
PN Si Standard TO-92 Cased FET
su Special P-Channel JFET
U Si Standard FET Si Standard FET
VCR Si Standard N- and P-Channel
Voltage Controlled Resistors
VMP VMOS Power FET N-Channel
VN VMOS Power FET N-Channel
2N JEDEC-Registered Device
3N JEDEC-Registered Device
Suffix
-18 Std TO-92 Package with Center Lead Formed Toward Flat in TO-18 Pin Circle

The above prefix list does not include some second source products supplied by Siliconix. Refer 1o FET Cross Reference
and Index or current price list for availability of these devices. '

© 1979 Siliconix incorporated
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process option flow chart

r———————

LEVEL 2
MIL-STD-7508

Visual:

Presesl Visual:
Mil-Std-750, M2072

|

Stabilization Bake:
Mil-Std-750, M1031
24 Hrs. ot To = 200°C

!

Tempersturs Cycle: Mil-Std-750
M1061 —85 ta 200°C for 10 cycles—
15 min. temp. extremes

}

Cantrifuge: Mil-Std-750,
M2008 Y1 Axis 30K G's

|

Fine Lesk: Mil-5td-750
M1071 Cond G/H 1X 10~8
ATM - ce/sec

|

Gross Leak: Mil-Std-750,
M1071 Cond C

|

Electrical Test:
100% to Selected 25°C
Data Sheet Parameters

|

Burn-tn (High Temperature
Revarse Biss): VGS » .8 x BVGSS
Mil-S5td-750, M1039
TA=150°C. T =168 hrs.

!

Electrical Test
100% +0 Selected 25°C.
Data Sheet Parameters

4

roup A
25° DC LTPD=6,C=1
High Temp LTPD = 10, C = 1
Low Temp LTPD ~ 10, C= 1
25° CACLTPD = 10, C * 1

l

External Visuai: Mil-$td-750,
M2071 LTPD = 10

LEVEL 3
HERMETIC PACKAGE

Vigual:

Pre Cap Visual:
Industrial

'

Stabilization Bake:
Mil-Std-750, M1031
24 Hrs. st T = 150°C

r——- _‘.l_ _.L.TLD;EI)

I Temperature Cycle: Mil-Std-750 l
M1051 - 65 to 200°C for 10 cycles
15 min, temp, extremes I

Fine Leak: Mil-Std-760 [
M1071 Cond. G/H 1X 108 1
] ATM - co/sec |

Gross Leak: Mil-Std-750, “
M1071 Cond. C ||

R ——

A

Electrical Test
100% to Selected 25°C
Data Sheet Parameters

A

Qc 25°(, Electricat:
0.65% AQL

!

External Visusl:
Mil-Std-750, M2071
LTPD = 10

L e e

-

F———————————

Siliconix
LEVEL 4
PLASTIC PACKAGE
Visual:
Pre Cap Visual:

Industrial AQL = 1.6%

!

Stabilization Bake:
Mil-Std-750, M1031
24 Hrs, ot T = 150°C

v

Electrical Test:
100% to Selected 25°C
Data Shest Parameters

A 4

Qc 26°C. Electrical:
0.65% AQL

L

External Visual
M2071 LTPD = 2.0

1-156
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tips on selecting the right FET for your application &

The “Product Specification,”” a short form version of technical data, will provide you direct
reference to Siliconix part numbers and a condensed version of technical specifications

IF YOU ARE NOT FAMILIAR WITH THE FET PARAMETERS YOU NEED:

1. Turn to page 2-2 ‘‘How to Choose the Correct FET for Your Application.” Using this guide, deter-
mine the important FET parameters.

2. Next, turn to page 2-4 “JFET Geometry Selector Guide.” Using this guide, choose the appropriate
geometry.

3. Once you have chosen a geometry, turn to the “Geometry Characteristics’” section 5 of the catalog.
Here you make the choice of a suitable part number.

Now that you have the part number, you will find complete electrical specifications of these
products In the “Data Sheets’ sections 3 and 4 of the catalog.

IF YOU ARE FAMILIAR WITH THE PARAMETERS YOU NEED:

1. Turn to the “Product Specifications’ pages 2-6 through 2-16 to determine the proper part
number(s).

2. Double-check your choices against the data sheets, and select the part most suited for your appli-
cation.

Xiuod

© 1979 Siliconix incorporated
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how to choose the correct FET for your application

iconix
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JFET geometry selector guide

Once you have chosen the major FET parameters, you will
find selecting the optimum JFET geometry is easy. If you
are familiar with Field Effect Transistors, start your selec-
tion using the characteristic graphs on page 2-4. You will
find the VGg(off) Vs IDSS graph the most meaningful, since
it shows — in order of ascending active area — the complete
line of Siliconix junction FETs.

To give you an idea how this guide works, let’s find the most
suitable geometry for a 70 ohm ON-resistance analog switch

USEFUL JFET PARAMETER RELATIONSHIPS (APPROX.)

Siliconix
which will be required to operate as close as 5 volts from
the negative power supply. The power supply restraint re-
guires a maximum VGg(off) of 5 volts. Examining the
RDS(on) Vs VGS(off) figure, you will find the NC, NIP, and
NVA geometries meet the Ry, and VGS(off) requirements.
In order to minimize your cost, choose the geometry having
the least chip area, that is the NC. You will find character-
istic data and part numbers in the Geometry Characteristics
section of the catalog. Below are the most important param-
eter inter-relationships expressed in analytical form.

'Dss
dfso = — Forward transconductance as a function of Ipgg and VGs(off) at zero gate-source voltage
VGs(off) (K = 1.5 to 2.5; typically = 2 for N-channet junction FET)
Vas - . .
9fs = gfgo (1~ ——) Variation of ggg with gate bias
VGS(off)
Ofs = 9fso VID/IDSS Variation of g¢s with drain current
- ? Ioss f i 1 d
VGS(off) = — Gate-Source cutoff vcitage in terms of tpgs and afgso
9fso
1) Y
Vps ~ VGsioff) (— ) Drain voltage at which drain current saturates
Dss
DS ~ _l_ Reciprocal relationship between drain-source resistance and forward transconductance. Ac-
9fs curate when Vps < VGg(off) ie. in the triode region
v 12
DS o~ _.M.__ K=1.51t025 Variation of drain resistance in the triode region
Kipss [VGs(off) - VGS ]
Ves 2
D = 'pss (1 - — ) Variation of drain current with gate-source voltage. The square law transfer characteristic.
Vas(off)

2-3
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JFET geometry selector guide (cont'd)
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JFET geometry selector guide (cont'd) T
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Siliconix
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p-channel JFET
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Product Specifications (cont'd)

g

Siliconix
Ll
Low Leakage Diodes
R Breakdown E d
everse Voltage orwar
N::l'l-:er '(’.‘l'%k_“‘)’ Diode Current (V.,.,‘,', Voitage Drop Capacitance
{pA, Max.) (pF, Max.)
Min. Max
DPAD1 72 Dual 1 45 120 15 08
DPAD2 72 Dual 2 45 120 1% 08
DPADS 72 Dual 5 45 120 15 08
DPAD10 72 Dual 10 35 - 15 2.0
DPAD20 72 Dual 20 35 - 15 20
DPADS0O 72 Dual 50 36 - 1.5 20
DPAD100 72 Dual 100 35 - 15 2.0
JPADSO T0O-92/70-106 Single 20 35 - 15 20
JPAD100 TO-92/TO-106 Single 50 35 - 15 20
JPAD200 TO-92/T0-106 Single 100 35 - 1.5 2.0
JPADSQ0 TO92/TO-106 Single 500 35 - 15 2.0
PAD1 18 Single 1 45 120 156 08
PAD2 18 Single 2 45 120 1.5 0.8
PADS 18 Single 5 45 120 156 08
PAD10 18 Single 10 35 - 1.5 2.0
PAD20 18 Single 20 35 - 1.5 20
PADS0O 18 Single 50 35 - 15 20
PAD100 18 Single 100 35 - 15 2.0
.
Voltage Controlled Resistors
Threshold Voltage Resistance
Part NorP Package Bv:h:;”“ (Volts) {Channel Q} Geometry
Number (T0- 1 | (volts, Min.) Min Max. Min, Max.
VCR2N N 18 15 3.5 7.0 20 60 NC
VCR3P P 72 15 35 7.0 70 200 PE
VCR4N N 18 15 3.5 7.0 200 600 NP
VCR5P P 72 15 35 7.0 300 900 PC
VCR7N N 72 15 25 5.0 4000 8000 NT
P-Channel MOSFETS
) Leakage
Part Package | Op g Threshold Resi Channel On Leakage Breakdown input Reverse
Number | (TO- ) Mode Voltage Channel (mA} Channel Off Voltage i i G Y
{Volts, Max.) | (2, Max.} - {nA, Max.} | (Volts, Max.) | (pF Max.} {pF, Max.)
Min. | Max.
3N163 72 ENH 5.0 250 5.0 30 - 40 25 0.7 MRA
3N164 72 ENH 5.0 300 3.0 30 - 30 25 0.7 MRA
MFE823 18 ENH 6.0 - 3.0 - 20 25 6.0 15 MRA

214
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Product Specifications (cont'd)

;4

Siliconix
.
Current Regulator Diodes
Forward Forward Limiting Peak Operating Dynamic Forward
Part Package Current Current Voltage Voltage . y paci ~ ry

Number (TO- ) (mA) Tol:a;n)nee (Volts, Max.) (Volts, Max.) (MS2, Max.) {pF, typ)

CR022 18 0.22 10 1.00 100 13 - NKL
CRO24 18 0.24 10 1.00 100 10 — NKL
CR027 18 0.27 10 1.00 100 9.0 - NKL
CRO30 18 0.30 10 1.00 100 8.0 - NKL
CRO33 18 0.33 10 1.00 100 6.6 — NKL
CRO39 18 0.39 10 1.05 100 4.1 - NKL
CR043 18 043 10 1.05 100 3.3 — NKL
CR0O47 18 047 10 1.10 100 2.7 - NKL
CR056 18 0.56 10 1.20 100 1.9 - NKL
CR062 18 0.62 10 1.30 100 155 — NKL
CR068 18 0.68 10 1.15 100 1.35 — NKM
CRO75 18 0.75 10 1.20 100 1.16 - NKM
CR082 18 0.82 10 1.2 100 1.00 - NKM
CRO21 18 091 10 1.29 100 0.88 — NKM
CR100 18 1.00 10 1.35 100 0.80 — NKM
CR110 18 1.10 10 1.40 100 0.70 - NKM
CR120 18 1.20 10 1.45 100 064 - NKM
CR130 18 1.30 10 1.60 100 0.58 - NKM
CR140 18 1.40 10 155 100 0.54 - NKM
CR150 18 1.50 10 1.60 100 0.51 - NKM
CR160 18 1.60 10 1.65 100 0.475 - NKO
CR180 18 1.80 10 1.75 100 042 — NKO
CR200 18 2.00 10 1.85 100 0.395 - NKO
CR220 18 220 10 1.95 100 0.37 - NKO
CR240 18 2.40 10 2.00 100 0.345 - NKO
CR270 18 2.70 10 2.15 100 0.32 - NKO
CR300 18 3.00 10 2.25 100 0.30 - NKO
CR330 18 3.30 10 235 100 0.28 - NKO
CR360 18 3.60 10 250 100 0.265 - NKO
CR320 18 3.90 10 2.60 100 0.255 — NKO
CR430 18 4.30 10 2.75 100 0.245 - NKO
CR470 18 4.70 10 2.90 100 0.235 - NKO
J500 92 0.24 20 1.20 50 5.0 2 NCL
J501 92 0.33 20 1.30 50 3.0 2 NCL
Js502 92 0.43 20 1.50 50 20 2 NCL
J503 92 0.56 20 1.70 50 14 2 NCL
J504 92 0.75 20 1.90 50 1.0 2 NCL
J505 92 1.00 20 2.10 50 0.6 2 NCL
J506 92 1.40 20 2.50 50 04 2 NCL
J507 92 1.80 20 2.80 50 0.25 2 NCL
J508 92 2.40 20 3.10 50 0.25 2 NCL
J509 92 3.00 20 3.50 50 0.20 2 NCL
J510 92 3.60 20 3.90 50 0.20 2 NCL
J511 92 4.70 20 4.20 50 0.15 2 NCL

NUDD
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Product Specifications

VMOS Power FETs

BREAKDOWN VOLTAGE

3BV

40 V

60 V

80V

90 Vv

ZENER

NON-ZENER

ZENER

NON-ZENER| ZENER

NON-ZENER

ZENER

NON-ZENER

ZENER

NON-ZENER

PACKAGE

2N6656
VN35AA

VN30AA

VN33AJ
VN35AJ

2N6657
VN67AA

VNB4GA

VN66AJ
VNE7AJ

VNB9AA

2N6658

VNSOAA

VNOBAJ
VN9SAJ

2N6659
VN35AB

VN30AB

VN33AK
VN35AK

2N6660
VN67AB

VN66AK
VNE7AK

VN89AB

2N6661

VN90AB

VNOBAK
VN9SAK

30
35
4.0
45
5.0

VN46AF

VN4OAF

VNGE6AF
VNG7AF

VNSBAF
VN8SAF

TO-202AA

6.0

VN10KM

3.0

VMP4

380-SOE

Plgase contact your nearest Siliconix Sales Office for a VMOS Design Catalog.

Detailed Technical Specifications for the VMOS Power FETs listed above are not included in this data book.
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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. Screen-
ing 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 backgd. Gold backing is approximatély 1,600 angstroms thick.

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

Die Screening Criteria

Electrical Probe — Die are 100% probed in wafer form at 25°C to DC criteria.
Visual Criteria — Die are supplied with 100% visual sort to the criteria of MIL-Std-750 method 2072.
Packaging
Die are supplied in dust proof, anti-static waffle packs. {(see illustration)
Assembly
® Chips supplied in waffle packs normally do not requira 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 M1L-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.
Chip Packaging

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.

Chip and Wafer Processing /—CARRIER ToP

1 po——— e -

WAFER
ac
- ..'_“%,‘l:sfl.jsi.':f'_ N ELECTRICAL Saw \ . s
INSPECTION 'YLAR
INSPECTION specTIo! FRACTURE

H '
t
H i
I '
1 1
! ! oruon
WAFER H Yoo H ?&m‘.’iﬂ,
1 i
CLASSIEICATION V| nereemon i spaciat testing
1 =
LLpocamion ! : LENS PAPER
' ! ac .
, vISUAL |
- 1
100% [l et 1
ELECTRICAL i 1 Waters | i I
PROBE : : H - :
i CARR(
VISUAL ¥
i l msrecrion | ) ! l LOADING I |
1 ) ) '
[ i .

l PACKING AND SHIPPING I

NOTE: CARRIER TOP & BOTTOM SECURED BY CLIPS
Figure 1

XiUoJl
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pc board layout and construction for low leakage

applications

In order to reatize 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.

{t is important to start with quality PC boards which have

high resistivity and low susceptatice to moisture. Boards of.

teflon or polycarbonate composition exhibit these attributes
and are preferred. Glass-epoxy boards are less desirable be-
cause they will absorb moisture, and if used must be pro-
tected 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
smali leakage currents from occurring. These currents can
significantly degrade device performance in low leakage
applications. 1f 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.

. 4

Siliconix

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 uitrasonic 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 improperI\./ cleaned boards}, solder fiuxes, 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
resuits in a 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.

® 1979 Siliconix incorporated
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p-channel JFETs
designed for . ..

B General Purpose Amplifiers

Performance Curves PC PD
See Section 5

BENEFITS
o JAN Approved Version Available

TO-18
See Section 7
*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 mwW [
Storage Temperature Range .............. —65 to +200°C s a.c s
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
2N2608 2N2609
Characteristic - Unit Test Conditions
Min Max Min Max
1] G Gate Reverse Current 10 ] 30 nA Vgs=30V,Vpg=0V
2 S5 (Note 2) 10 30 | wA | vgg=5V,Vpg=0,Ta=150°C
-8
T Gate-Source Breakdown = -
3 A BVGss Voltage 30 30 \Y ig=1HA, VDS=0V
T
Gate-Source Cutoff . i
4 (': VGS(0f) yoitage 1 4 1 4 v Vps=-5V,Ip=1uA
Saturation Drain
- - - - =-65V,Vgg=0V
5( |'opss Current 0.90 4.50 2 10 mA Vps=-6V,Vgs
Common-Source
6(p| o Forward 1000 2500 umho Vps=-5V,Vgs=0V . f=1kHz
Y Transconductance
—IN
Common-Source Input
; = . = =14
7 c‘ Ciss Capacitance 17 30 oF Vps=-5V,Vgg=1V 140 kHz
1
8|CINF Noise Figure 3 ) 3 dB Vps=-5V,Vgg=0,RG=1MQ f=1kHz
PC PD

*JEDEC Registered Data

NOTES:
1. Not JEDEC Registered
2. 1Ggss is JEDEC Registered at VGg =5V

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

31
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2N2843 2N2844

iconix

p-channel JFETs

deSigned fOr e oo See Section 5

B Small-Signal Amplifiers BENEFITS

Performance Curves PC PD

® Low Supply Voltage Operation
VaGs(off) Typically 1.2V

5

Siliconix

TO-18
See Section 7
*ABSOLUTE MAXIMUM RATINGS (25°C)
Gate-Drain and Gate-Source Voltage (Note 3) ........ 30V D
Gate Current, Forward Biased {(Note 1) ........... 50 mA .
Total Device Dissipation (Derate 2mW/°C) ....... 300 mw g
Storage Temperature Range. ............. -65 to +200°C s G.c s
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
2N2843 2N2844 .
Characteristic Unit Test Conditions
Min | Max Min | Max
i | Gate Reverse Current 10 30{nA [VGs=30V,Vps=0
2 Gss (Note 2) 10 30 [uA |[vgs=5V,Vps=0,Ta=150°C
13 Gate-Source Breakdown
T A = =
K] A BVGss Voltage 30 30 v Ig=1uA,Vpg=0
— 7T -
Gate-Source Cutoff
1 =_ =-
4 ¢ VGS(off) Voltage 1.7 1.7] V vps=-5V,Ip=-1uA
Saturation Drain’ - _
5| |lbss Current -200 | -1000| -440 | -2200 | A |Vpg=-BV,VGgs=0
D Common-Source
CANAES Forward 540 1400 pmho | Vpg=-6V,VGs=0 f=1kHz
N Transconductance
F—A
M| e Common-Source - . -
7 (| Giss Capacitance 17 30 | pF |Vps=-5V,Vgg=1V =140 kHz
8 ¢ NF Noise Figure 3 3| d8 Vpg=-6V,Vgs=0 Rg=1MQ f=1kHz

PC PD

*JEDEC Registered Data

NOTES:

1. Not JEDEC Registered

2. iGgss is JEDEC Registered at VGg =5 V.

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

32
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p-channel JFETs
designed for. ..

B Small-Signal Amplifiers
® Analog Multipliers
m Modulators

Performance Curves PC
See Section 5

BENEFITS
® Ease of Amplifier Design

g

Siliconix

Ipgs & Gy Closely Specified

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 2.0 mW/°C

*ABSOLUTE MAXIMUM RATINGS (25°C) T0-72
. See Section 7
Gate-Drain and Gate-Source Voltage (Note 1) . ....... 20V
GateCurrent .................... e 10 mA
Total Device Dissipation at {or below)
25°C Free-Air Temperature (Note 2).......... 300 mW o
Storage Temperature Range.............. -65 to +200°C .
Lead Temperature b ¢
{1/16" from case for 10seconds).............. 230°C s e E
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
o 2N3329 2N3330 2N3331 2N3332 .
Characteristic Unit Test Conditions
Min | Max Min | Max Min | Max Min | Max
1 0.01 0.01 0.01 0.01 VGs =10V, Vpg=
— Igss Gate Reverse Current A Gs - VD=0 =
2 10 10 10 10 VGs =10V, Vps=0, Ta = 150°C
3l s [Bvass 32}::;“’” Breakdown [ 5 20 20 20 IG = 10 A, Vps = 0
— T v
A Gate-Source Cutoff _ _
4 -lr VGSIoM yoitage 5 6 8 6 Vps=-15V, Ip = -10 pA
5 C Ipss Saturation Drain Current -1 -3 ~2 -6 -5 -15 -1 -6 mA | Vpg=-10V,VGgs=0
L]
6 |rpsion g:;:::;’" ON 1000 800 600 Q | Ip=-100uA, Vgs =0
Common-Source Input
7| e posielhen 0.2 0.2 0.2 0.2
-
8 Common-Source Reverse 0.1 0.1 01 01 2N3320: Ip =-1mA
Grs Transfer Conductance . : . - 2N3330: Ip =-2mA
—1 umho| Vpg=-10V 2N3331: 1 = -5 mA f=1kHz
9) D | gos ‘éﬁ,’j‘dﬂ;’;f;’: ree Output 20 40 100 20 Ples
Y 2N3332: Ip=-1mA
10N Common-Source Forward | 1000 | 2000 | 1500 | 3000 | 2000 [ 4000 | 1000 | 2200
 11] a 9s Transconductance 900 1350 1800 900 = 10MHs
3. Common-Source Input _ o
12| ¢ | Ciss Capmaitancs 20 20 20 20 | pF | Vpg=-10V,vgg=1V f=1MHz
I Vps=-5V,Ip=-1mA -
13 NF Noise Figure 3 3 4 1 w Rgen = 1 MQ f=1kHz
P Vps=-5V,Ip=-1mA -
14 NF Noise Figure 5 Rgen = 10 M2 f=10Hz
*JEDEC registered data PC
NOTES:

3-3
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2N3368 2N3369 2N3370

iconix

n-channel JFETs

designed for. ..

B Small-Signal Low Power
Applications

*ABSOLUTE MAXIMUM RATINGS (25°C)

Gate-Drain or Gate-Source Voltage (Note 1) . . . .-40V
GateCurrent . . . . . . . . . . . 10 mA
Total Device Dissipation at {or below) 25°C

Free-Air Temperature (Note 2) . 300 mwW
Storage Temperature Range . . . . -65 to +175°C
Maximum Operating Temperature . . . . . . 150°C

*ELECTRICAL CHARACTERISTICS (25°C uniess otherwise noted)

Siliconix

Performance Curves NP
See Section 5

TO-18
See Section 7

D
[4
G.C
s D s

NOTES:

2. Derate linearly to 150°C free-air temperature at rate of 2.1 mw/°C.

2N3368 2N3369 2N3370 .
Characteristic Unit Test Conditions
Min Max Min Max Min Max
! ' Gate R c i > L 30V, Vpg=0
— ate Reverse Current = - , = rosm—
2| |58 15 s 15| pa | 8 oS 100°C
Gate-Source
315 | BVGSS  Breakdown Voltage -40 40 -40 IG=-14A, Vpg=0
A Gate-Source Cutoff -
4 -|I- VGS(off) Voltage -115 -6.5 -3.2 Vps=20V,Ip=1uA
Scl Drain Cutoff C 5 5 5 nA v 20V,V ()
ram Cuto urrent = ) =
Dloff) (-12.0 (-7.0) 35| | o8 as
6 iDss Saturation Drain Current 20 12.0 05 25 0.1 0X ) mA | Vpg=30V (Note 3), Vgs =0
7| | ot SommonSource Forward! 1000 | 4000 600 | 2500 | 300 2500 Vpg =30V (Note 3), Vgg =0 | f=1kHz
—_— umho
D Common-Source Qutput
8 v | 9oss Conductance 80 30 15
—x Vps=30V,Vgg=0
Common-Source Qutput
9 ":‘ Cass Capacitance 3 3 3 f=1MHz
—lc pF
. Common-Source Input = =
10 Ciss Capacitance 20 20 20 Vps=8V,Vgs=0
*JEDEC registered data. NP

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

3. To minimize heating on high Ipss units, this parameter is measured during a 2 ms interval 100 ms after power is applied. {Not a JEDEC condition.)
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p-channel JFETs
designed for . ..

B Analog Switches
m Choppers

B Commutators

® Amplifiers

Performance Curves PE
See Section 5

BENEFITS

® Low Insertion Loss

Siiliconix

RpS(on) < 150 £ (2N3386)

TO-72
See Section 7
*ABSOLUTE MAXIMUM RATINGS (25°C})
Gate-Drain Voltage (Note 1) . .................... 30V
Gate-Source Voltage (Note 1) . ................... 30V P
Gate Current .......... e e 50 mA com
Storage Temperature Range. .. ........... -65 to +200°C s J
Total Dissipation at 26°C Tp (Note 2) .......... 300 mW s G s
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
2N3382 2N3384 2N3386 . .
Characteristic Unit Test Conditions
Min Max Min Max Min Max
VGgs=30V
1 1GSss Gate Reverse Current 15 15 15 nA Vps =0
2 1GSS Gate Reverse Current 15 15 15 uA sti sV Ta=150°C
—s ps=0
T Gate-Source Breakdown IG=1HA
3 A BVGss Voltage 30 30 30 v Vps =0
—T
Gate-Source Cutoff Vps=-5V
| .
4 ¢ VGS(off) Voltage (Note 3) 1.0 5.0 4.0 6.0 4.0 95 Ip=-14A
Saturation Drain Current Vps=-10V
5 -3, ~30. -15. -30. -15. ~50. A
Ipss (Note 3) 3.0 30.0 15.0 0.0 15.0 50.0 m, Vgs=0
. -2 ~2 -2.5 nA Vpg=-6V
6 ID(off)  Drain Cutoff Current 6) 6) {10} ) ves=(
Drain-Source ON VGgs=0
7 fdslon)  pegistance 300 180 150 2 Vps =0 1 kH
—b = 2
Common-Source Forward . Vpg=-10V
Y 5 h
8 N 9fs Transconductance {Note 3) 4500 12,500 7500 12,500 7500 15,000 umho VGs=0
la Cs Source-Gate Capacitance
gs _
9|M|+ Plus 6.0 6.0 6.0 Vps=0
1 R . Ves =10V
e Cdgs Drain-Gate Capacitance ofF = 140 kHz
g Common-Source Input Vps=-5V
10 Ciss Capacitance 16 Typ VGgs=1V
PE

*JEDEC registered data.
NOTE:

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

2. Derate linearly to +175°C at 2 mW/°C
3. Pulsewidth = 2 ms, duty cycle < 3%.
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2N3436 2N3437 2N3438

iconix

n-channel JFETs

designed for . ..

*ELECTRICAL CHARACTERISTICS (25°C unless

® Small-Signal Amplifiers BENEFITS
e ® QOperates from High Supply

B Switches Voltages

BVggg > 50V

TO-18

See Section 7
*ABSOLUTE MAXIMUM RATINGS (25°C)
Gate-Drain or Gate-Source Voltage (Note 1) ........ -50V
Gate Current . ... ... vt inniiiinnnannnnnnns 10 mA °
Total Device Dlssmatlon at (or below) 25° R

Free-Air Temperature (Note 2) .......... 300 mwW A

Storage Temperature Range.............. -65 to +200°C s o s

g
Performance Curves NP
See Section 5

otherwise noted)

NOTES:
1. Due to symmetrical geometry, these units may be operated with source an
2. Derate linearly to 200°C free-air temperature at rate of 1.7 mw/°C.

. 2N3436 2N3437 2N3438
Characteristic Unit Test Conditions
Min Max Min Max Min Max
1 , Gate R c -05 -0.5 -0.5 nA v V.V 0
= ate Reverse Current = - B = ——
2 Gss -1.0 -1.0 -1.0 KA GS Ds 150°C
Gate-Source Breakd
3 ?_ BVGsS e urce Breakdown 50 50 50 v IG=-1uA, Vpg=0
4 ¢ | Drain Cutoff C 10 19 1O A s = 20w,V ()
Dioff rain Cutoff Current = ) =
1 (off) (-10.0) (-5.0) (-2.5) [\ bs Gs
- c
5| | Vostorn gapeaosree Cutoft 03 48 23| V | Vps=20V,ip=1uA
6 ipss Saturation Drain Current 3.0 15.0 0.8 4.0 c.2 1.0 mA t Vpg=20V,Vgg=0
70 o Comman Source Forward| 2500 | 10,000{ 1500 | 6000 | 800 | 4500 Vps=20V,Vgg =0 = 1 kHz
— pmho
Common-Source Qutput
8 D Soss Conductance 36 2 s
—~— ; Vps=30V,Vgs= 0
o Al Coss Common-Source Qutput 8 5 6 of
M Capacitance f=1MH2
-1
c 18 18 18] bpF
Common-Source Input _ _
10 o} oaci VGs=0V,Vps=1{ )
iss Capacitance (10} (6} 14) )
Vne = =
11 NF Noise Figure 2 2 2 dB ps=10V,vas=0, f=1kHz
Rgen = 1 meg, BW = 6 Hz
* JEDEC Registered Data. NP

d drain leads interchanged.

© 1979 Siliconix incorporated
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—— 1N
n-channel JFETs S :
® Perf C NP
designed for. .. Soc Sections T &
‘B Small-Signal Low Noise BENEFITS '2’

Ampllflers ® Operates from High Supply g
Voltages W
BVggs > 560V O
N
4
(X
&
O
o
TO-18
See Section 7

*ABSOLUTE MAXIMUM RATINGS (25°C)

Gate-Drain or Gate-Source Voltage (Note 1) ........ -50V
GateCurrent ............ccvivvivnnnanneaa.. 10mA °
Total Device Dissipation at (or below) 26°C

Free-Air Temperature (Note2) .............. 300 mW

Gt
Storage Temperature Range.............. -66 to +200°C s o s
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
» 2N3468 2N3458 2N3460 <
Characteristic Unit Test Conditions
Min Max Min Max Min Max
1 \ Gate R Current 025 0z5| | 025 na v 0V, Vos =0
b ate Reverse Curren = s = e e—
2] |8 05 05 05| wA | ©° Ds 150°C
Gate-
3|g | BVGSS Vgﬁa;’“""‘ Breskdown | g -50 -50 v. | lg=-14A,Vps=0
—t T
4AI Drain Cutoff Ci ! ! ! nA \ 20V,V ()
T | ID(off rain Cutoff Current = s =
N _ -8) (=) 2| | o8 Gs
c
4 t
5| | Vasioff 3:};’;:“’“ Cutof 78 34 18| v | vps=20v,ip=1pA
Drain Current at Zero = =
6 Ipss Gote Vortoge 30{ 150| o8 40| 02| 10{ mA | vpg=20V,vgs=0
Common-Source Forward = - -
7 9fs Transconductance 2500 | 10,000| 1500 6000 800] 4500 Vps=20V,Vgs=0 f=1kHz
p— umho
Common-Source Output .
8 o 90ss Conductance 36 “0 5
—y Vps=30V,Vgs=0 f=1MHz
N Common-Source Output
9 A | Coss Capacitance 5 5 51 oF
_im
]
18 18 18 pF
Cle Common-Source Input - = -
10 Ciss Capacitance o) ) @ W) Vgs=0V,Vps=1( }, f=1MHz
A\ = Vgs =0,
11 NF Noise Figure 6 4 4| d8 RDS '10:' gj z " f=20Hz
B ) gen = 1 meg, BW =
1}
* JEDEC registered data. NP -
NOTES:

1. Due to symmetrical geometry, these units may be operated with source and drain leads interchanged.
2. Derate linearly to 200°C free-air temperature at rate of 1.7 mW/°C.

0
Q
3
X
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2N3684 2N3685 2N3686 2N3687

iconix

n-channel JFETs -
Performance Curves NFA

designed for . .. Soe Saction 5

m Low Noise Amplifiers BENEFITS
® Operates from High Supply
Voltages
m Choppers BVgss > 50 V

m Switches

TO-72
See Section 7
*ABSOLUTE MAXIMUM RATINGS (25°C)
Gate-Drain or Gate-Source Voltage {Note2) . . . -50V
Gate Currentor DrainCurrent . . . . . . . . 50mA o
Total Device Dissipation
<
(Derate 2 mW/°Cto 175°C) . . . . . . . 350mwW g y
Storage Temperature Range . . . . . . -65to+200°C s o s
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
2N3684 2N3685 2N3686 2N3687
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 WV Y 0
-— ate Reverse Current 'GS = -~ ' =
2] | G5 ‘ 05 05 -05 05| wA | S8 Ds 150°C
s Gate-Source Breakdown ~ ~ _ - . -
3|3 |8vass Voltage 50 50 50 50  |te=-1uA.vDs=0
— A v
Gate-Source Cutoff
TV - - - - - - - -~ = =
4 b GS(off) Voltage 2 5 1 3.5 0.6 2 0.3 1.2 Vps=20V,Ip=1nA
—lc
5 ipss Saturation Drain Current 25 75 1 3 0.4 1.2 0.1 0.5 mA | Vpg=20V,Vgs =0
1 Drain-Source ON
6 DS{on)  Registance {Note 1) 600 800 1200 2400 | ohm | Vps=0V,VGs=0
Common-Source Forward
7 9fs Transconductance 2000 | 3000 | 1500 | 2500 | 1000 { 2000 6001 1500
] < Source Output pmho
ommon-Source u :
8 b 9os Conductance 50 25 10 5 20V.V o = 1kH
- = : = = 2
9 Yl Common-Source Reverse 12 1.2 1.2 1.2 Vos Gs
NS Transfer Capacitance ) ) : i
—{a pF
Common-Source Input
M| e P
0 t Ciss Capacitance 4 4 4 4
—|C
= Equivalent Short Circuit s - _ f =20 Hz |
nf |, nput Spot Notse Vortage 0.15 0.15 0.15 015 | 7= | VDs=10V.Vgs=0 z
N Vps=10V,VGgs=0 £= 100 H
12 NF Noise Figure 0.5 0.5 0.5 0.5 dB Rgen = 10 meg, BW =6 Hz z
NFA

*JEDEC registered data

NOTES:
1. Not JEDEC registered data
2. Due to symmetrical geometry, these units may be operated with source and drain leads interchanged.
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n-channel JFETs 5§

Siliconix

designed for ... i

® Small-Signal Amplifiers BENEFITS
- OSCi" tors [ Szftr:gt:: from High Supply
BVggs > 50V

*ABSOLUTE MAXIMUM RATINGS (25°C)

Gate-Drain or Gate-Source Voltage (Note 1) . . . -60V m;:;ziin 7
GateCurrent . . . . . . .. .. .. ... 10mA
Total Device Dissipation at (or below) 25°C

Free-Air Temperature (Note2) . . . . . . 300mw o
Storage Temperature Range . . . . . . -65to+200°C
Lead Temperature ¢

(1/16” from case for 10seconds) . . . . . . 300°C s

*ELECTRICAL CHARACTERISTICS {25°C unless otherwise noted)

283821 2N3822
Characteristic Unit Test Conditions
Min Max Min Max
U Gate Reverse C 21 011 M4 L vgs=-30V,Vpg=0
— ate Reverse Current = - s =
2] | oS8 o 01| A | S8 bs 180°C
3 §. BVGss  Gate-Source Breakdown Voltage -50 -50 IG =-1uA, VbS =0
4 {; VGS(off) Gate-Source Cutoff Voltage -4 -6 v Vps=16V,Ip=05nA
| . -05 -2 Vps =15V, Ip =50 uA
s|c|Vas Gate-Source Voltage o
-1 -4 Vps =16V, Ip = 200 uA
6 IDSS Saturation Drain Current {Note 3), 05 25 2 10 mA Vps=15V,Vgs=0
Common-Source Forward _
7 9ts Transconductance (Note 3) 1500 4500 3000 6500 f=1kHz
8 lygs! $fa'“n;'a‘g";'§"°:r:z: Forward 1500 3000 umho f = 100 MHz
Ci -S [¢]
Sol " 0 a Vo5~ 15.vGs =0 = 1w
N N . Common-Source Input
0] A | Ciss Capacitance 6 6
—M oF f=1MHz
1 } c Common-Source Reverse Transfer 3 3
C [ rss Capacitance
Vps=16V,vgs=0,
12| InF Noise Figure s 5| de | YOS GS j
Rgen = 1 meg, BW =5 Hz
— P f=10Hz
- £quivalent Short-Circuit Input oV i
13 g, Noise Voltage 200 200 Mz Vps=15V,VGg=0,BW=5Hz |

*JEDEC Registered Data. NRL I

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.

© 1979 Siliconix incorporated
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2N3823

iconix

n-channel JFET

designed for . . .

m VHF Amplifiers
B Oscillators
B Mixers

Performance Curves NRL

See Section 5

BENEFITS

® Low Noise

NF < 2.5 dB @ 100 MHz

%B—“
Siliconix

TO-72
* o See Section 7
ABSOLUTE MAXIMUM RATINGS (25°C)
Gate-Drain or Gate-Source Voltage (Note 1) ...... -30V
Gate Current  ........... cereieiiesiiieaeas 10MA
Total Device Dissipation at (or below) 25°C °
Free-Air Temperature (Note 2) . ........ eee.. 300 mW .
Storage Temperature Range............. -651t0+200°C g y
Lead Temperature (1/16"’ From Case for 10 Sec) ... 300°C s o $
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
Characteristic Min Max Unit Test Conditions
! | Gate Reverse C 08 | nA Vas=-20V,Vpg=0
— GSS ate Reverse Current S = - ,Vps=
2 : 05 | uA G s 150°C
3| aA| BVGSs Gate-Source Breakdown Voltage -30 Ig=-1pA, Vps=0
4| Tl Vgs(off)y Gate-Source Cutoff Voltage -8 \'% Vps=15V,ip=05nA
5 (': Vas Gate-Source Voltage 210 75 Vps = 15V, Ip - 400 A
6 Ipss Saturation Drain Current 4 20 mA Vps =16V, Vgs = 0 {(Note 3)
Common-Source Forward _
7 ofs Transconductance 3500 | 6,500 f = 1 kHz (Note 3)
Common-Source Forward _
8 Ivtsl Transadmittance 3.200 f= 200 MHz
Common-Source Output -
91 p 90s Conductance 35 umho f=1kHz (Note 3)
M Common-Source Input
10| N | giss - 800 Vps=15V,Vgs=0
A Conductar:e S f = 200 MHz
Common-Source Output
Y ,:/I Soss Conductance 200
12| c Ciss Common—Source Input 6
] Capacitance oF 21 MH2
13 c Common-Source Reverse 2
rss Transfer Capacitance
. N Vps=15V,Vgs=0 B
14 NF Noise Figure 25 dB RG = 1 kQ f=100MHz

*JEDEC Registered Data
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.

NRL

3-10
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n-channel JFET
designed for . . .

B High Speed Commutators
® Choppers

*ABSOLUTE MAXIMUM RATINGS (25°C)

‘Siliconix
Performance Curves NRL
See Section 5
BENEFITS

® Low Insertion Loss
fds{on) < 250 2

® High Off-1solation
ID(off) <0.1nA

TO-72
Gate-Drain or Gate-Source Voltage {Note 1) -50V See Section 7
Gate Current e e e e 10 mA
Total Device Dissipation at {or below) 256°C
Free-Air Temperature (Note 2) . 300 mw o
Storage Temperature Range . . . . . . -65to+200°C
G
Lead Temperature
(1/16" from case for 10 seconds) 300°C s
*ELECTRICAL CHARACTERISTICS {25°C unless otherwise noted)
Characteristic Min Max Unit Test Conditions
! i Gate Reverse Current 011 08 | yge=-30V,Vps=0
- ate Reverse Curren = - N = °_
2] 8 | o 01 ] pA Gs os 180°C
—aA
31T | BVGSS Gate-Source Breakdown Voltage -50 v Ig=~1uA, Vpg=0
—1
4c [ Drain Cutoff Current 0.1 nA Vps=15V,V 8V
rain Cuto’ urren = B =
Dioff) o1 A DS GS 150°G
5| D | rds(on) Drain-Source ON Resistance 250 Q VGs=0V,Ip=0 f=1kHz
I
N
6| A | Ciss Common-Source Input Capacitance 6 pF Vps=15V,VGgs=0
— 'l“ f=1MH2
7|1C| Crss Common-Source Reverse Transfer Capacitance 3 pF Vgs=-8V,Vps=0
*JEDEC registered data. NRL

NOTES:

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

2. Derate linearly to 175°C free-air temperature at rate of 2 mW/°C.
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2N3909

iconix

p-Channel JFE l Siliconix
d - d f Performance Curves PC
eS'gne or . .. See Section 5
[ ¥ 4]
B General Purpose Amplifiers
*ABSOLUTE MAXIMUM RATINGS (25°C) T0-72
See Section 7
Gate-Drain or Gate-Source Voltage (Note 1) ....... 20V
Drain-Source Voltage .............cccuevnnnnn. -20V
GateCurrent ............oviiiuinnnnns .o.. 10MA
Total Device Dissipation at (or below) o
25°C Free-Air Temperature (Note 2} ........ 300mW
G
Storage Temperature Range.............. -65 to+200°C ! H
Lead Temperature 1/16" From Case For 10Sec .... 300°C s G s
* .
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
Characteristic 2N 3909 Unit Test Conditions
Min Max
—1 1GSs Gate Reverse Current L nA Vi v, v 0
rren = , =
2ls 1 pA s oS T=100°C
T Gate-Source Breakdown - -
3 A BV@Gss Voltage . 20 Ig=101A, Vps =0
4 T VGs(off) Gate-Source Cutoff Voltage 8.0 v VDS =-10V, Ip = -10 A
5|c¢ [ Ves Gate-Source Voltage 0.3 7.9 Vpg=-10V, Ip =-30 A
] IDss Saturation Drain Current -0.3 -15 mA
Common-Source Forward
7
9ts Transconductance 1,000 5,000 f=1kHz
—b =
Common-Source Output
8y | os Conductance 100 umho
—n Vps=-10V,VGgg=0
9 Common-Source Forward =
"‘: Iytst Transadmittance 900 f=10MHz
1001 | Ciss Cnmmpn-Source lnput 32
c Capacitance oF =1 MHz
1 Crss Common-Source Reverse 16
Transfer Capacitance
*JEDEC registered data pC
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.
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lithic dual w3
monoliTnic aud Siticonix
n-channel JFETs
des i n ed f r Performance Curves NNR
g oY « ¢ « See Section 5
L] L] o ghe
m Differential Amplifiers BENEFITS
® Minimum System Error and Calibra-
tion
5 mV Offset Maximum {2N3921)
o Simplifies Amplifier Design
Low Output Conductance
TO-71
Seoe Section 7
D1 D2
*ABSOLUTE MAXIMUM RATINGS (25°C) Sl G2
Gate-Drain or Gate-Source Voitage ......... vee... B0V $10 Os2
GateCurrent .. .......c.iiiiiereenannnnnn ... BOmA
Total Device Dissipation
(Derate 1.7 mW/°C t0 200°C) .......... cee.. 300 MW
Storage Temperature Range.............. -65to +200°C
sy (o2 [
BOTTOM VIEW G g 9
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
Characteristic Min Max Unit Test Conditions
Y Gate Reverse C - M1 vas=-30V,Vpg=0
te Re t =30V, =
n GSS ate Reverse Curren 3 7y GS DS 100°C
i $ | BVpGgo  Drain-Gate Breakdown Voltage 50 Ip=1uA,I5=0
4 Z VGS(off) Gate-Source Cutoff Voltage -3 v Vps=10V,Ip=1nA
_5_ T1VGs Gate-Source Voltage -0.2 -2.7 Vps =10V, Iip =100 uA
Seli Gate Operating C 20 P2 1 VoG =10V, Ip =700 uA
—— t t = (D=
=] G ate Operating Curren 26 nA DG D a 100°C
8 iDss Saturation Drain Current (Note 1) 1 10 mA | Vpg=10V,VGgs=0
_9_ Ofs Common-Source Forward Transconductance (Note 1) 1600 7500 umho
& D | 90s Common-Source Output Conductance 3 Vie =10V Vas =0
" x Ciss Common-Source Input Capacitance 18 oF ps= »VGS = f=1kHz
12| A | Crss Common-Source Reverse Transfer Capacitance 6
ealt] -
i \ gfs Common-Source Forward Transconductance 1500 ] umho | VpG =10V, 1p=700 A | = 1KkHz
14 c [ 8os Common-Source Output Conductance 20
15 NF Spot Noise Figure 2 d8 | Vpg=10V,Vgs O f=1kHz,
RG = 1 meg
L 2N3921 2N3922 2NA4084 2N4085
Characteristic Unit Test Conditions
Min | Max | Min | Max | Min | Max | Min { Max
16 IVGst1-Vgs2!  Differential Gate-Source Voltage 5 5 15 15 mv
[ |M[ AlVea-Veao| Gate-Source Differential Voitage = 0°
17| A | =~CS1TEE2 (yange with Temperature 10 25 10 % |uwvrc| vog=t0v |TA® OC
T AT {Note 2) ip=700puA |Tg = 100°C
c
g .
18| 1|2 Transconductance Ratio 09510 095 | 1.0 |oss |10 |o0es]|10 | - f=1kHz
9fs2 {Note 3) )
*JEDEC registered data. NNR
NOTES: NRL-D
1. Puise test duration = 2 ms.
2. Measured at end points; TA and Tg.
3. Assumes smaller value in numerator.
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2N3954 2N3954A 2N3955 2N3955A

matched dual B
n-channel JFETs  xfammmcoe
dGSigned for c o o BENEFITS

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

# Low and Medium Frequency Drift Less Than 5 4V/°C (2N3954A)
H ; H H ¢ Wide Dynamic Range
Differential Amplifiers e Sevcifiod @ Y = 20V
[ | i ® Low Capacitance
High Input w Copesita

Impedance Amplifiers

*ABSOLUTE MAXIMUM RATINGS (25°C)

Any Case-To-Lead Voltage. ...... Cer e ... 2100V
Gate-Drain or Gate-Source Voltage ...... Cerreeena -50V Gy
Gate-To-Gate Voltage ................. ceeea.. 2100V
Gate Current ... .. e e cer it . B0 mA
Total Device Dissipation 86°C (Each Side). ...... . 250 mwW
Case Temperature (Both Sides)....... 500 mW
Power Derating (Each Side) ...... ceieaee.. 286 MW/C
(Both Sides) ............. .. 43 mw/°C
Storage Temperature Range ........ «.... -65t0+125°C

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

{ALTERNATE)

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

iconix

2N3954 2N3964A 2N3965 2N3955A )
Characteristic Unit Test Conditions
Min | Max Min | Max Min | Max Min | Max
_1 -100 -100 ~100 -100 | pA [vgs=-30v,
7] |less Gate Reverse Current 800 ~560 ~500 500 | nA | Vps=0 TA-125°C
Gate-Source Braakdown _ - Vps=0,
_3 BVGsS Voltage -50 50 -50 50 os 1 uA
s Gate-Source Cutoff _ _ - _ Vpg=20V,
4| $| vestor) Voltage 10| 45| -10{ 45| -10| -45 [ -1.0]| -45 v |io=1na
—=la Gate-Source Forward Vps=0,
_8|7[Vesn Voltage 2.0 20 20 20 Ias 1 mh
8|1 -4.2 -4.2 -4.2 -4.2 _ Ip = 50 KA
7] ¢[Ves Gate-Source Voltage 65| 4.0 | 05| 40 05| 40 | 0] 40 VDS=20V Mo —owuA
8 - 750 ~50 50 ~50 | pA | Vps=20V,
:sj le Gate Operating Current 2650 750 =260 760 ] nA |Ip-200uA [TA=T55C
Saturation Oran VDs=20V,
16] |ipss Comeny 05| 50| 05| 50| o0s] 50| 05| so| ma ;D870
T T Source Forward |_1000 | 3000 | 1000 | 3000 | 1000 | 3000 | 1000 | 3000 T=1kHz
12| | Transcond 1000 1000 1000 1000 o 1= 200 MHz
D Common-Source Qutput Vps=20V, =
| z Sos oo oo 35 35 35 as vgg 22 f=1kHz
14] [ Ciss Sommon-Source Input a0 40 40 40
. apacitance
—im
Common-Source Reverse
15 ('; Crss Transfer Camwertance 1.2 1.2 1.2 12| pF £=1 MMz
18| |Cago Drain-Gate Capacitance 15 15 15 15 YsD=GO= V.
— Vpg =20V,
17] |nF Nomeror Source Spot 05 05 05 05| o8 |vgs-o, =100 Hz
oise Figure RG =10 MQ
N Differential Gate Vps=20V, - o
1_8- " hGi-lga2l Current 10 10 10 0] na Ip = 200 uA, T=125°C
Saturation Drain Current! _ |Vvps=20V
_1_9_ ? IDSS1/1DSSZ  pracie thate 1) | oes| 10| o0es| 10| 09s| 10| 095 10 ves-0
20{ ¢| ivgs1-vas2! S:mm' Gate-Sourcs 5.0 5.0 10.0 5.0
—1H .
o > - V
21|t Gate-Source Differential . 0.8 0.4 2.0 2l ™ Vps =20V T =25°C to -65°C
211 5| aivasi-vgsal i S :
22| N G817YGS2! Voltage Change with 70 o5 25 5 Ip=200pA |[T-26°Cto126°C
- R 3 rr——————————
2| | or/an2 (aneconductance Rato | go7| 10| 097 | 10| 097 10| 0ss| 10| - f=1kHz
*JEDEC registered data NFA
NOTE:

1. Assumes smaller value in numerator.

3-14
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matched dual ..
n-channel JFETs Berformance Curves NFA
designed for. .. BENEFITS

® Wide Dynamic Range

B Low and Medium Frequency Ig Specified @ Vpg = 20 V
Differential Amplifiers ® Low Capasitance
iss pF
® High Input Impedance Amplifiers o
*ABSOLUTE MAXIMUM RATINGS (25°C) See Section 7
Any Lead-To-Case Voltage. . .................. 2100V 019 QP2

8S6ENT LS6ENT 9SO6ENT

Gate-Drain or Gate-Source Voltage ............... -50V
Gate-To-Gate Voltage ..............vvnven.... 2100V @ G2
Gate Current . ........ ........50mA .
Total Device Dissipation 86°C (Each Slde) veeens. 260 MW 10 0%
Case Temperature (Both Sides)....... 500 mW
Power Derating (EachSide) .. .............. 2.86 mW/°C
(BothSides) ................ 43mW/°

Storage Temperature Range.............. -65 10 +250°C
Lead Temperature {1/16” from case for 10 seconds). . . 300°C

BOTTOM VIEW
o . (ALTERNATE)
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
2N3956 2N3957 2N39%8
Characteristic Unit Test Conditions
Min | Max | Min | Max | Min | Max
! 1 Gate Reverse Current 1% 100 1001 PR f vgs=-30V, Vps =0
— ate Reverse Curren’ = - . = eeerre—s—
2 GSS -500 -500 -500 | nA Gs DS Ta = 150°C
3| | evess Gt qurce Breakdown 50 50 50 VDS =0V, Ig = -1 A
4 ﬁ. VGS(otf) Gate-Source Cutoff Voltage -10}{ 45 | -10|-45 | -1.0| -45 Vps=20V,Ip=1nA
5 |A| VGasif) Gate-Source Forward Voltage 2.0 20 20| Vv Vps=0V,ig=1mA
6 1,' 4.2 42 4.2 Vps =20V, Ip = 50 gA
— VGgs Gate-Source Voltage
7lc 05| -40 | 05|40 | -05] 4.0 Vps =20V, Ip = 200 gA
2 Gate Operating Current 50 =0 201 PR | \ps =20V, Ip = 200uA
— ate Operating Curren = D= e re—
9| | © perating Lurre ~250 -250 250 | na | DS D=20rA Sa=125°C
10 1pSsS Saturation Drain Current 05| 50 05| 50 0.5 50| mA | Vps=20V,Vgs=0
1 e Common-Source Forward 1000 | 3000 { 1000 [3000 | 1000 | 3000 f=1kHz
12 vhs Transconductance 1000 1000 1000 amho f = 200 MHz
Common-Source Output -
13 35 35 35 f=1kHz
| gos
v Conductance Vps =20V, Vas =0
N . Common-Source Input
14 | Ciss Capacitancs 4.0 a0 40
M Common-Source Reverse pF f= 1 MRz
15 (': Crss Transfer Capacitance 12 12 1.2
16 Cdgo Drain-Gate Capacitance 15 15 1.5 VpG=10V,ig=0
Common-Source Spot Vps=20V,Vgg=0V, _
17 | NF Noise Figure 05 05 05| d8 | 2% oMo f= 100 Hz
18 hG1-lgal Differential Gate Revarse 10 10 10| na | vpg=20V,ip=200pA | T=125°C
—m - -
19 |a| 10ssi/toss2  Fration Didin Current 0os| 10 | osu] 10 |oss| 10| - |vps=20v.vas=0
—_T
c Differential Gate-Source
M Vgs1-Vas2! Voltage 15 20 25
—1 |
21 Gate-Souirce Voltage 40 6.0 8o | mv - - T =25°C 10-66°C
—18 ANVGs1-Vas2! Differential Change With VDS=20V.Ip=200pA L~ — -~
2 Temperature 5.0 ) 10.0 T=-25°c0125C | (]
— R ——— 1}
23 9t1/9452 Transconductance Ratio 095| 10 | 080| 10 OB | 10| — f=1kHz -
{Note 1) 0
* JEDEC registered data o
NOTE: NFA :
1. Assumes smaller value in numerator. i'

© 1979 Siliconix incorporated
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2N3966

iconix

n-channel JFET
designed for . . .

B Analog Switches
m Choppers
8 Commutators

*ABSOLUTE MAXIMUM RATINGS (25°C)

Gate-Drain or Gate-Source Voltage. .. ............. -30V
GateCurrent. . ......... ...t nnnn. 10 mA
Total Device Dissipation

(26°C Free-Air Temperature} ................ 300 mw
PowerDerating...........ccovvivvrunnnn. 1.7 mW/°C
Storage Temperature Range .............. -55 to +200°C
Operating Temperature Range. .. .......... -55 to +175°C
Lead Temperature

{1/16"* from case for 10seconds) ............... 300°C

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

g5

Siliconix
Performance Curves NH
See Section 5
BENEFITS

® Low Insertion Loss, No Offset
Voltage
RDS(on) <220 2
® Short Switching Aperture Times
Crss < 1.5 pF
t{on) * t{off) <50 ns Typical

T0-72
See Section 7

Characteristic Min | Typ | Max | unit Tost Conditions
1 IGss Gate Reverse Current -0.1 nA VGs=-20V,Vps=0
2 VGsioff) Gate-Source Cutoff Voltage -4 -6.0 v Vps=10V,ip=10nA
3 BVGss Gate-Source Breakdown Voltage -30 IG=-14A,Vps=0
418 | lpss Saturation Drain Current (Note 1) 2.0 mA Vps=20V,Vgs =0
-7t
24|, Drain Cutoff Current 10 | o 1 Vps=10V,Vgs=-7V
rain Cutoff Curren = . --
6 '|" D{off) 20 Py DS GS TA=150°C
.
7| €1 rpsion) Static Drain-Source ON Resistance 220 Q Vps=<0.1V,vg5=0
8 VpSion) Drain-Source ON Voltage 0.26 v Ip=1mA,Vgs=0
2 1 Drain R Current o1 nA Vv 20V,Ig=0
- rain Reverse rren = ’ -
10 DGo 2 e by 02 | uA DG s Ta = 150°C
1) fds{on) Drain-Source ON Resistance 220 Q VGs=0. Ip=0 f=1kMz
12 e Ciss Common-Source Input Capacitance 31 | 60 . Vps=20V,VGs=0
N F f=1MHz
Common-Source Reverse Transfer P - -
13 Crss Capacitance 08 15 Vps=0, Vgs=-7V
i . 20
i td(on) Turn ON Delay Time 3.0 VoD =16V
15 3‘ t Rise Time 100 | 100 ID(on) = 1.0 mA
16| 1| togf Turn OFF Time 30.0 100 ns VGS{on) =0 See Circuit Below
—T =
7] ¢ [ taorm Turn OFF Delay Time (Note 2) 10.0 VGsioff) =-6V
TalH RL =~ 1.25k
18 t Fall Time (Note 2} 20.0
*JEDEC registered parameters unless otherwise Yg?/ NH
noted {apply to min/max only). E INPUT PULSE SAMPLING SCOPE
NOTES: SKL 128 K2 RISE TIME < 1 ns RISE TIME < 10 s
1. Pulse test duration < 2 ms. M%DEE;UW of T+ OSCILLOSCOPE  FALL TIME < 1rs INPUT RESISTANCE > 6 M @ < 10 pF
2. Non-JEDEC registered parameters: i Yo PO oE T e

td{off) + 1 = toff.

PULSE DUTY CYCLE B60%
INPUT RESISTANCE 500

316
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n-channel JFETs B | &
Siliconix ‘6’
9
designed for Performance Curves NC | §
® ¢ o See Section 5 Q
.
B Analog Switches BENEFITS g
® Low Insertion Loss O
m Choppers RDS(on) < 30  (2N3970) ~
- Ampli fiers ® Good Off-Isolation -
ID(off) < 250 pA N
*ABSOLUTE MAXIMUM RATINGS (25°C) T0-18
See Section 7
Reverse Gate-Drain or Gate-Source Voltage ......... -40V
GateCurrent. . .............coun.. e 50 mA
Total Device Dissipation at 25°C Case Temperature
{Note 1) ...... e e 1.8W °
Storage Temperature Range . ............ .—65 to +200°C
Lead Temperature ¢ o
(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 " Ig=-1u8A,Vps=0
2 | Drain R c . 250 250 250 pA v 20V 1c=0
R rain Reverse Curren = . = | v u—
3| {°%° 500 500 500 | nA | °OC s 160°C
4 i Drain Cutoff C t 250 250 250] eA v 20V,V 12v
— rain Cuto urren = . = - Py
S| Dloft) 500 500 500 | nA | O° Gs 150°C
6| A | VGS(otf) Gate-Source Cutoff Voltage -4 -10 -2 -5 -05 3] Vv Vpg=20V,Ip=1nA
T Saturation Drain Current
7 (': 'Dss {Pulsewidth 300 us, duty cycle < 3%) 50 | 150 2% I 5 30| mA | Vpg=20V,VGs=0
_g‘ 2 Ip= 5mA
_9] VDS{on) Drain-Source ON Voltage 1.5 v vVgs=0 Ip = 10 mA
10 1 tp=20mA
1" "DS(on)  Static Drain-Source ON Resistance 30 60 100 Q Vgs=0,Ip=1mA
12 o rds{on) Drain-Source ON Resistance 30 60 100 Q Vgs=0.,1p=0 f=1kHz
13| v | Ciss Common-Source Input Capacitance 25 25 25 Vps=20V,Vgs=0
: N c Common-Source Reverse Transfer 6 6 6 ok Vpe=0,Vas =-12 V f=1MHz
rss Capacitance Ds=9. VGS
] VDD =10V, VGs(on) =0
E s td(on) Turn-On Delay Time 10 15 40 IDen) RL VGSioff)
161W |1, Rise Time 10 15 40 | ns 2N3970 20mA 4500 -10V
17 toff Turn-Off Time 30 60 100 2N3971  10mA 8500 -8BV m
2N3972  5mA 1.6KQ - 3V 9w
—
Voo -
R NC
» Q VoD - VDsion)

JEDEC registered data. LT I0oN et suLse SAMPLING SCOPE 8
NOTE: Vin Vour MISETMEOZSm  RISETMEOAw :
1. Derate linearly at the rate of 10 mW/°C. :Cté!&'?&".;’?&: m INPUT CAPAITANCE 15 oF -

PULSE RATE 550 pps. x

® 1979 Siliconix incorporated



2N3970 2N3971 2N3972

iconix

APPLICATIONS

AAA

> ‘b
> >
>R1 $Rs

e AAA

S ———

*Cs
1

L r—

Amplifier Design Chart
{Cg for 3 dB Point at 50 Hz)

vpD Rs Rq Ry Cs | IpD Rp | 8o Max Ay
v) Q) | MQ) | (M) | (uF) | (mA) Q) V)

2N3970

560 1 ) 100 1 1K 3 9

. % 27K | 33 10 100 6 K| 25 8

 Vpp=156| 3K 1 Source 7 0 85 0.96

Vss=-16 | 75K 1 Follower 6 0 85 0.96

z:::_:: 75K 1 Fiﬁ:;f:r 6 0 15 0.97
2N3971

K| a7 11 100 5 K| 15 8-11

20 330 1 o 100 8 820] 15 9

330 1 o 0 8 820 3 19

2K | 47 1 | 100 6 | 27K 5 18-24

30 330 1 0 100 8 | 15k| 25 15

330 1 o 0 8 | 15k| s5 3.3

VDD =15 | 47k 1 Source 5 of 11 0.97

Vgg =-15 Follower

2N3972

10 220 1 0 0 5 | 1.2k] 15 35

20 220 1 oo 0 5 | 22¢| a5 7

20 K 1 12 100 4 | 39K 5 38

1K 1 12 100 4 | 56k] 35 40-55

Vpp =15 | 47K 1 Source 25 ol 13 0.98

Vss=-16| 7g¢ 1 Follower 15 o] 13 0.98

—

Siliconix

3-18
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n-channel JFETs
designed for . . .

B Analog Switches

8 Commutators

m Choppers

B Integrator Reset Switch

g

Siliconix
Performance Curves NC
See Section 5
BENEFITS

® Low Insertion Loss
High Accuracy in Test Systems

Ron < 30 £ (2N4091)
o High Off-Isolation

Ip(off) <200 pA
¢ High Speed

trise < 10 ns {2N4091)
® Short Sample and Hold Aperture Time

o Crss <BpF
*ABSOLUTE MAXIMUM RATINGS (25°C)
Reverse Gate-Drain or Gate-Source Voltage......... -40V 1':;1_8 5
Gate CUITENT ..o vt v eieeanneneernnaarenns 10 mA See Section
Total Device Dlssmanon at 25°C Case Temperature
(Derate 10mW/°C} ............... e 1.8W
Storage Temperature Range.......... . -55 to +200°C o
Lead Temperature
(1/16°' from case for 60 seconds). .......... ... 300° ¢
s
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
o 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 | oA Vv 20V,1g=0
I rain Reverse Curren = - . = .
3] o0 400 400 00 | na | VOS s 150°C
2 200 | pA \" 6V
5 400 | nA Gs 160°C
s | Drain Cutoff C t 200 PA \ V|V 8V
- rain Cuto urren = =- P ——
71s D(off) 400 A DS GS 160°C
e I
8 200 pA
A
— vgs=-12VI——F
9] T 400 nA Gs 150°C
10| ¢ | VGs(off) Gate-Source Cutoff Voltage 5| -10 2] -7 -1 5| VvV Ivps=20V,Ip=1nA
. Saturation Drain Current
1_1_ lpss {Note 1) 30 15 8 mA | Vpgs=20V,VGgs=0
12 0.2 Ip=25mA
E VpS(on) Drain-Source ON Voltage 0.2 \' vVgs =0 IpD=4 mA
1:1_ 0.2 Ip = 6.6 mA
15 rDS{on)  Static Drain-Source ON Resistance 30 50 80 Q | Vgs=0.Ip=1mA
16 rds{on) Drain-Source ON Resistance 30 50 80 Q2 | vgs=0,1p=0 f=1kHz
1710 Ciss Common-Source Input Capacitance 16 16 16 Vps=20V,Vgs =0
v pF f=1MHz
N Common-Source Reverse Transfer
18 Crss Capacitance 5 ] 5 Vps=0,VGgs=-20V
191 liigion),  Turn-ON Delay Time 15 16 20 | VDD =3V, VGs{on) =0
~1s ID(on) VGS(off) RL
20 |w|tr Rise Time 10 20 40 | ns 2N4091 66mA  -12V 4268
21 Toff Turn-OFF Time 0 60 80 2Nd092 4 -8 700
2N4093 25 -6 1120
*JEDEC registered data. Voo NC
INPUT PULSE SAMPLING SCOPE
NOTE: Ry RISE TIME <1m RISE TIME 0.4 ne )
1. Puisewidth = 300 us, duty cycle < 3%. Vouy FALLTIME <1ms INPUT RESISTANCE 10 M
Vin PULSE WIDTH 1 »3 INPUT CAPACITANCE 1.7 pF

PULSE OUTY CYCLE < 10%
3 PULSE GENERATOR IMPEDANCE 5000

3-19
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2N4117 2N4117A 2N4118 2N4118A 2N4119 2N4119A

iconix

n-channel JFETs
designed for . . .

B Ultra-High Input
Impedance Amplifiers

Electrometers
pH Meters
Smoke Detectors

—_ﬂ'—
Siliconix

Performance Curves NT

See Section 5

BENEFITS
® Low Power
Ipss < 90 uA (2N4117)

® Minimum Circuit Loading
Igss < 1pA (2N4117A Series)

*JEDEC registered data.
NOTES:

» o Y0-72
ABSOLUTE MAXIMUM RATINGS (256°C) See Section 7
Gate-Drain or Gate-Source Voltage (Note 1) ........ -40V
Gate-Current ..........ciiinii i, 50 mA
Total Device Dissipation
[»]
{Derate 2mW/°Ct0 175°C) ........c.v..... 300 mW
Storage Temperature Range. .. ........... -65 to +175°C G
Lead Temperature
(1/16" from case for 10 seconds).............. 255°C s
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
2N4117 2N4118 2N4119
Characteristic 2N4117A 2N4118A 2N4118A | unit Test Conditions
Min | Max Min | Max | Min | Max
1 Gate Reverse Current -10 -10 -10 | pA _ _
2 IGss 2N4117 Series Only 25 25 25 nA VGs=-20V,Vpg=0 150°C
s
3 -1 -1 -1 A
L T Gate Reverse Current p
1 ) VGs=-20V,Vpg=0
4] GSS 2N4117A Series Only oY 25 26 | oA | GS DS 150°C
65| 1 | BVGgss Gate-Source Breakdown Voltage -40 -40 -40 v Ig=-1uA, Vpg=0
6| € [Vasiofy) Gate-Source Cutoff Vottage 06|18 | -1] 3] 2| -6 VDS =10V, Ip=1nA
71 |ipss f;:)“t?‘z')"" Drain Current 0.03[0.09 | 0.08[024 | 020|060 | ma|Vpg=10V,vgg=0
Common-Source Forward
8|p s Transconductance {Note 2) 70| 210 80 [ 250 | 1004 330
M c Source Output #mho Tk
ommon-sSource
9 x Fos Conductance 3 5 0
— Vps=10V,Vgg=0
10 M ;i Common-Source Input 3 3 3
1 | iss Capatitance
— C pF f=1MHz
Common-Source Reverse Transfer
" Crss Copaciancs 15 15 15
NT

1. Due to symmetrical gsometry, these units may be operated with source and drain leads interchanged.
2. This parameter is measured during a 2 ms interval 100 ms after power is applied. (Not a JEDEC condition.)

3-20
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APPLICATIONS

Voo

Amplifier Design Chart

VDb Rs 1op | Rp | eo Max
) wd | % | wa | war | wkw | AY
2N4117
10 10 45 | 120 5.7
270 | 15 12
20 10 45
360 15
420 4 17
30 10 45
620 1 22
VDD =+15 | g9 | Source as| o g |o097
Vgg =-186 Follower
2N4118
: 3| o6 22
10 8.2 120
50 | 0.2 35
20 8.2 120 | 120 1 7.5
30 8.2 120 | 180 2 10
VoD =+15 [ g19 | Source 35 0 8 o097
Vgg=-15 Follower
2N4119
20 56 70 | 150 1 10
5 uF*
240 3 17
30 56 | at5Vv 70
330 1 [17-23
20 6.8 300 | 27 1 1.8
30 6.8 300 | 68 2 45
Vpp=+15 | gyg | Source 40 ol 10 |o97
Vgg =-15 Follower
*AC Amplifier

- 4
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2N4220 2N4220A 2N4221 2N4221A 2N4222 2N4222A

iconix

n-channel JFETs i
deSigned for c o o PerformanceSCurves NRL

See Section

B Small-Signal Amplifiers BENEFITS
oge | High Gai
= VHF Ampllﬁers : LO?N R:;:iver Noise Figure
B Oscillators
B Mixers

*ABSOLUTE MAXIMUM RATINGS (25°C)

T0-72
. See Section 7
Gate-Drain or Gate-Source Voltage (Note 1) ........ -30V
GateCurrent .. .............ccvvviinneren... 1T0MA
DrainCurrent ...............cciiivineene... 15 MA
Total Device Dissipation at (or below) 25°C
Free-Air Temperature (Note 2) .............. 300 mW e
Storage Temperature Range.............. -65 to +200°C R
Lead Temperature a ¢
(1/16" from case for 10 seconds).............. 300°C s s C)
*ELECTRICAL CHARACTERISTICS {25°C unless otherwise noted)
2N4220, 2N4221, 2N4222,
Characteristic 2N4220A 2N4221A | 2NA222A | ynits Test Conditions
Min- | Max | Min |Max | Min | Max
1 \ Gate R c -0.1 -0.1 0.1 oA | 15V, Vi = 0
-— ate Reverse Current =~ . = B ee- y
7| | ® arren 0.1 04 01| pa | GS Ds 150°C
3 ?. B8VGss  Gate-Source Breakdown Voltage -30 -30 -30 IG=-10uA, Vps=0
—ﬂ /; VGSioff) Gate-Sousce Cutoff Voltage -4 -6 -8 v Vps=15V,ip=0.1nA
5|0 v Gate-Source Vol 051281 1) 81 21 81V lups=15V.ip=( )
G! ate-Source Voltage DS = ,Ip=
c|'es 50] | (50) | (200) |(2001 | (500) |(500) | wA) .
6 |loss (ssz‘::‘g;’“ Drain Current os| 3 2| 8] 5] 15| ma |VvDs=15V,vgs=0
AIET O ) 1000 | 4000 | 2000 | 5000 | 2500 | 6000 f=1kHz
Common-Source Forward -
8| 5| lvts! Transadmittance 750 750 750 umho f = 100 MHz
Y Common-Source Output
9 : 9os Conductance (Note 3) 10 20 40 Vps=16V,vgs=0 f=1kHz
m g Common-Source Input
101y | Ciss Capacitance 6 6 6
—c . oF t=1MHz
1 C Common-Source Reverse Transfer 2 2 2
rss Capacitance
Noise Figure, Only 2N4220A, Vps=15V,VGgs=0 -
12 NF 2422V, 242208 25 25 25| a8 Roen = 1 meg =100 Hz
*JEDEC registered data. NRL
NOTES:

1. Due to symmetrical geometry, these upits 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.

© 1979 Siliconix incorporated
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n-channel JFETs
designed for . . .

® VHF Amplifiers

Performance Curves NRL

See Section 5

BENEFITS

o Low Noise

) 4

Siliconix

*JEDEC registered data.

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 mwW/°C.
3. These parameters are measured during a 2 msec interval 100 msec after d-¢ power is applied.

B Mixers NF = 3 dB Typical @ 200 MHz
o Easy Tuning
Cres <2pF
*ABSOLUTE MAXIMUM RATINGS (25°C)
TO-72
Gate-Drain or Gate-Source Voltage (Note 1) ........ -30V See Section 7
GateCurrent .........ovvvnevernennrrnnaee.. 10mMA
DrainCurrent ............iceveeirnnennnnn.. 20mA
Total Device Dissipation at (or below) 25°C
Free-Air Temperature (Note2) .............. 300 mW )
Storage Temperature Range.............. -65 to +200°C .
l.ead Temperature
{1/16" from case for 10 seconds}.............. 300°C s
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
2N4223 2N4224
Characteristic Unit Test Conditions
Min Max Min Max
! ' Gate R Current 02 e LN Y 20V, Vps=0
— ate Reverse Curren =-20V, = -
7| | ©%8 025 05 | wA | O bs 150°C
3| s | BVGss Gate-Source Breakdown Voltage -30 ~30 \s Ig=-10uA, Vps =0
T 0.1 8 ~0.1 8| Vv
41 AV Gate-Source Cutoff Voltage - .
T GSloff) o {0.25) {0.25) {0.5) (0.5) (nA)
] So | 7o | o | s | v | VesTEV.lo=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,Vgs=0
Common-Source Forward _
7 [:TH Transconductance (Note 3) 3000 7000 2000 7500 p#mho f=1kHz
—|D
. Common-Source Input = =
8 x Ciss Capacitance {Output Shorted) & 6 Vps=18V.Vas=0
p— pF =1 MHz
9 c Common-Source Reverse 2 2
Tss Transfer Capacitance
Common-Source Forward
0]y tygs! Transadmittance 2700 1700
— !
. Common-Source Input .
_1_1 g 9iss Conductance {Qutput Shorted) 800 800 umho Vps =15V, Vgg=0
Common-Source Output ' = 20K
12 ; 9oss Conductance {Input Shorted} 200 200 f =200 MHz
13| E | Gps Small Signal Power Gain 10
— @ ’ 98 Vps-15V,Vgs=0
14 NF Noise Figure 5 DS cves =t
Rgen = 1 K
NRL
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2NA4338 2N4339 2N4340 2N4341

iconix

n-channel JFETs | B
designed for ...  feigmme e

B Small-Signal Amplifiers BENEFITS
® Low Noise
NF < 1dB at 1 kHz
® Operation from Low Power Supply
. Voltages
® Voltage-Controlled Resistors Vas(off) <1V (2N4338)
® Simple Biasing Design with Tightly
Specified Parameter Tolerances
3:11Ipss. Vp. 9§ Ranges
o High Off-Isolation as a Switch

B Choppers

*ABSOLUTE MAXIMUM RATINGS (25°C) ID(off) <50 pA
Gate-Drain or Gate-Source \{oltage {Note 1) ........ -50V To18
GateCurrent ......... e, 50 mA See Section 7
Total Device Dissipation (Note 2) .............. 300 mw
Storage Temperature Range. ............. -65 to +200°C
Maximum Operating Temperature . . ............. 175°C
Lead Temperature o
(1/16" from case for 10seconds) ............... 300°C .
G,C
s D $
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise specified)
o 2N4338 2N4339 2N4340 2N4341
Characteristic - Unit Test Conditions
Min | Max Min | Max Min | Max Min | Max
1, Gote current -0.1 -0.1 -0.1 1] oA f V. Ve =0
w ate Heverse Curren =- " = [
2] Gss -0.1 -0.1 -0.1 <01 | wA Gs DS 150°C
3(s| Bvass s:::;Source Breakdown 50 50 -50 50 IG=-14A, Vps =0
T 9 v
A y
47! vestoff) S:::;:"me Cutoft 03| -1 | -08|-18] 1| 3| -2 -6 Vps =15V, Ip=0.1 A
—i
6(C| ipto  Drain Cutoft Current 0.05 0.05 0.05 007 | nA |vps=15V
(-5) -5) (-5) <100 | (V) |vgs=( )
6| | ipss (s;;“t':;')"“ Drain Current | 5 o6 [ 05| 15| 12| 36 3| o ma [vps=15V,vgg=0
7} o g’;;:::::i‘:";:{;:;’g) 600 | 1800 | 800 | 2400 | 1300 |3000 | 2000 | 4000
— ho [ Vps =16V, Vgs =0
8 % Common-Source Output 5 15 30 60 Hmhno | Vbs Gs =1 KHz
$ Conductance B
—o -
Drain-Source ON
g | = =
9 x ds(on)!  pesivtancs 2500 1700 1500 800 | ohm [Vpg=0,vgs=0
—a :
no|a| Ciss g:;’;;’:‘cs:““’e Input 7 7 7 7
Lm pF |Vpg=15V,Vgs=0  [f=1MHz
" 1 c Common-Source Reverse 3 3 3 3
e Srss Transfer Capacitance
Vps =15V, vgs =
12| | nf Noise Figure 1 1 1 1| a8 |'DS as=0
Rgen = 1 meg, BW =200 Hz|f = 1 kHz
*JEDEC registered data NP
NOTES:

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

2. Derate linearly to 176°C free-air temperature at rate of 2 mW/°C.

3. These parameters are measured during a 2 msec interval 125 msec (IpsS) and 625 msec (gfs} after d-c power is applied.
(Not a JEDEC condition.)

© 1979 Siticonix incorporated
3-24



APPLICATIONS E
Vbp . .H -
Siliconix
%Rz :; Rp o0
1 1 ey
! N
4
-
Ry < Rg *cs
p--- O
Amplifier Design Chart g
Vpp Rs| Ry | R2 | Cs | ipp | RD | 8o Max Ay Vob Rs | R1 R2 | Cs | pp | Rp | eo Max Ay N
() ©@ | @ | @ | wh | mal | k2| k) v) @ @ | @ wh | mal | k2] kW) 4
2N4338 2N4340 .
0 6] 25 912 0 51] 30 3.54
1500 [ M [ = [ ] 02636 16 1624 680 | ™| =[] 15 5 78,
- 27| 2.0 2030 6 0 [ 9.10. -
0 82| 3.0 | 10-10. [ ] 5 35/
5100 | M | o | o |0.92 e B 20| | e T 1 [T 0 91
36K | M | 2M | 30 | 0.5 27] 1.0 | 13-18. 5 2 131'514
0 82| 4.0 | 21.527 -
3 m| = 04 ;
1500 (1M | = [ 025 [ 82| 25 3248 900 40 1
100] 3.0 2364 0 X 5510
30 0 150 4.5 14.5-16 680 | 1™ o 5 15 0 17-22
5100 [ 1M | e [T 042 [ 7601 25 3854} ] 2426
200 1.5 4050 0 ; 9056
36K 1M | 6M| 30 |0.15| 82| 60 37-62 30 1200 | M | o= |y | W 4 21-§g
1900 | W | o {0t 02 (2 22 1 2153 0 W] 70 | 758
- - 3900 | 1M o 0.4 30| 70 30-36
0 27010 7831 40 e
45 5100 | 1M | = == 012 62| 05 3445
75 2701 50 | 76105 =5 5 555
0 120 14 2.8 20K[ ™ [esm| 36 035 ¢ - o
36K | 1M |8.2m 0.15 .
30 120 7.0 54-76 0 20 | 10. 14-15.5
Vpp=+15 680 | 1M oo 1.5 20 80 27-32
Vagn-15 [100K | ™ | = [0 Jois| of so 0.98 65 222 =
0 37 | 12.5 16.18
204339 1200 [ 1M ]| = [ 0| <3037 |
0 | o4 l20] 30 775 45 60 3| 50 | 3947
1800 [ M | e [T 20| 2.0 17-22 0 68 | 12 1213
27 [ 3.0 2327 3900 [ M | = [, 04 [BB] 7 5261 |
3 1 X 5663
5 19100 [ v [esm |35 |02 [ 181 20 17.19 o] s 75
30) 25 2628 20K {2M | 3m| 56 | 1.0
221 1.0 16-18 0 0 2728
2K M | 3M [ 26 | 0.2 7o 3830 zgs[’:_'f: 2k (M| =« | o Jors | of 12 0.96
0 27] 65 1517
1800 | ™M | = 042 47] a0 3847 2N
40 2| 10 335
61 45 40-50 1000 [M | = | 70 | 27 55157 T35
% 0 43| 80 25 T X 7.
9100 1M | 1am [T 032 [43 760 40-43 15 1200 |1.2M]76M| 80 | 36 5= ; 34
. 4-4,
68| 4. 5360 2000 | 1M | = |65 | 18 | -0 =
27k | [76m ] 25 | 02 [=2120 4952 - 0 Y
i “ ™00 | 7.0 5670 1000 | 1w | o 0 I ‘1~
0 75| 75 2325 70 g - : EEE
1800 | M | e § o |042] 751 50 58-70 20 7200 |1.am | 16M| 80 | 3.6 | 3.9 | 4. 758
100 | 7.0 7377 o 51 | 60 3
0 58 | 7.0 7.0 2000 [ 1M | e 18 [91 ] 40
48 9100 [ 1M | 22m 032 [ e8] 65 59-64 hid 5 9 13-
25 TR 005 15K | 1M | 3.3M 53 67 8 :g 1&6.
0 Y00 | 12 3.3 1000 [ M [ o [p— 27 3 > :
27K 1M [ 12m{ ] 02 [160 | 50 6568 7200 [ 1M | 22M | 80 | 36 |68 0 1 n
780 | 80 |100.115 45 0|, o |15 85 55 =
Voo =715 2000 | M | = e 51 50 | 2021 =
vgg=-15 | K [™M [ = | 0 1022 of{ 10 0.98 [ 15K | 1M | 56M| 50 | 07 | 30 0 2835 8
- Vpp=+15
Vae- | 10K M [ = | 0 |19 | 0135 0.94 3
-0
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2N4391 2N4392 2N4393

iconix

n-channel JFETs
designed for . . .

® Analog Switches

® Commutators

® Choppers

B Integrator Reset Switch

*ABSOLUTE MAXIMUM RATINGS (25°C)

Reverse Gate-Drain or Gate-Source Voltage ......... -40V
Gate Current. .. ......iit it .. 50 mA
Total Device Dissipation at 256°C Case Temperature
(Derate 10 mW/°C}........ e e 1BW
Storage Temperature Range .......... ....—65 t0 +200°C

Lead Temperature

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

3 4

Siliconix
Performance Curves NC
See Section 5
BENEFITS

® Low Insertion Loss, High Accuracy in
Test Systems ron < 30 Q (2N4391)
® 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 tgn < 20 ns

TO0-18
See Section 7

D
. a .
. G.C
s ) L4

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

L 2N4391 2N4392 2N4393
Characteristic Unit Test Conditions
Min | Max } Min | Max | Min | Max
Ul Gate Reverse C % L 1001 PR | Vgs=-20V,Vps =0
i ate Reverse Current =- , =
2| | ¢SS e ~200 200 200 na | S DS 150°C
3 BVGss Gate-Sotirce Breakdown Voltage -40 -40 -40 v Ig=-1uA,Vpg=0
4 100 | pA
5] 200 [ nA Vas=-8V Iege
] 100 PA
— ] i f = = ”
7 $ D{off) Drain Cutoff Current 700 oA Vps 20V | Vgg=-7V 150°C
8 100 pA
— A VGs=-12V
Dk 200 nA Gs 150°C _
10 é VaGsif Gate-Source Forward Voltage 1 1 1 v Ig=1mA,Vpg=0
1" VGS(off) Gate-Source Cutoff Voltage -4 -10 -2 -5 1-05 -3 Vps=20V,Ip=1nA
12| | 1pss eweation Drain Current so (160 | 25| 75| 5| 30f{ma| vps=20v,vgg=0
3] 0.4 Ip =3mA
_1_4_ VpS(on) Drain Source ON Voltage 0.4 v vVGgs =0 ip = 6 mA
15 0.4 Ip=12mA
16 *DS{on) Static Drain-Source ON Resistance 30 60 100] @ vVgs =0, Ip=1mA
17 Tds{on) Drain-Source ON Resistance 30 60 100] @ | vgs=0,Ip=0 f=1kHz
18] p{ Ciss C. -Source Input Capaci 14 14 14 Vps=20V,Vgs=0
19]Y 3.5 VGs=-5V]i=1mH
S0l N Common-Source Reverse Transfer pF - = - z
ﬂ Crss Capacitance 35 Vps=0 M
21 35 Vg =-12V
22 td{on). Turn-ON Delay Time 15 15 15 Vpp = 10V, VGs(on) =0
Blsiy Rise Time 5 5 5 1D(on) VGSloff) RL
24| Wi td{offy’ = Turn-OFF Delay Time 20 35 50) " | 2N4391 12 mA -12v 800
Kad : -7 X
E| fu Fall Time 15 20 30 Fitprecs ¢ X et
Voo
NC
» N 5123 1000 pF
JEDEC registered data. vour
NOTE: AL~ (———“ ) -B1a
1. Pulse test required, pulse width = 300 us, duty cycle < 3%. PULSE Dlon),
INPUT PULSE SAMPLING SCOPE

RISE TIME < 0.5 ns
FALL TIME < 0.6 ns
= PULSE DUTY CYCLE 1%

RISE TIME 0.4 ns
INPUT RESISTANCE 50 {2 '

3-26
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n-channel JFETs 4

dGSigned fo o o o Performance Curves NH

See Section 5

m VHF Amplifiers BENEFITS
o ® [ ow Noise ‘
B Mixers NF = 3 dB Typical at 400 MHz
e Wide Band

VOLYYNT 9LYPNT

High g¢¢/Ciss Ratio

*ABSOLUTE MAXIMUM RATINGS (25°C) So0 Sueron 7

Gate-Drain or Gate-Source Voltage, 2N4416 ........ -30V
Gate-Drain or Gate-Source Voltage, 2N4416A ...... -35V
Gate Current .. ... e e eaeeaaa veee... 10mMA
cve.. 300 MW o

Total Device Dissipation (Derate 1.7 mW/°C)
Storage Temperature Range.............. -85 to +200°C
Lead Temperature N
(1/16" from case for 60 seconds). ......... .... 300°C s

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

Characteristic Min Max Unit Test Conditions
1 -0.1 nA
—2- lgss Gate Reverse Current Y A Vgs=-20V,Vpg=0V EO—"C_
—s
3 T BVGss Gate-Source Breakdown Voltage 30 v Ig=-1uA,Vps=0V M
o ? -35 2N4416A
ale VGS(off) Gate-Source Cutoff Voltage 21y Vps=15V,Ip=1nA Rileail
-2.5 -6 2N4416A
_5- IDSS Saturation Drain Current {Note 1) 5 15 mA
_i p| 9fs Common-Source Forward Transconductance 4500 | 7500 | umho £= 1 KHz
7|Y 9os Common-Source Output Conductance 50 Hmho
—iN Vps=15V,VGg=0V
__8_ a Crss Common-Source Reverse Transfer Capacitance 0.8 pF
91| Ciss Common-Source Input Capacitance 4 f=1MHz
T ¢ Coss Common-Source Output Capacitance 2 PF
Characteristic Minwo MH';“ Mi:oo MHzM“ Unit Test Conditions
11 [ H] 9iss Common-Source Input Conductance 100 1000 | umho
_1-; é bigs Common-Source Input Susceptance 2500 'I(_)!_()OD umho
H Common-Source Output
i : 9oss Conductance P 75 100 [ umho Vps=15V,Vgs=0V
14 |E | bos S source Outeut 1000 4000 | umho
slEla  Gommonsaes Forwrd
15 | $ Gps Common-Source Power Gain 18 10 dB Vps=15V,ip=5mA
17 NF Noise Figure 2 4 dB Vps=15V,ip=5mA,Rg=1K Q g
—d
*JEDEC Registered data NH
NOTES:

1. Pulse test duration = 300 us.

XIUOD!

© 1979 Siliconix incorporated

3-27



2N4856 2N4857 2N4858 2N4859 2N4860 2N4861

iconix

n-channel JFETs
designed for . . .

® Analog Switches

® Commutators

m Choppers

B Integrator Reset Switch

Performance Curves NC

See Section 5

BENEFITS

® Low Insertion Loss and High Accuracy

in Test Systems

rDS{on) < 25 §2 {2N4856, 59)
® High Off-Isolation
Ip(off) < 250 pA

® High Speed
toN <9 ns
¢ Fully Qualified

—

Slllconnx

» O
ABSOLUTE MAXIMUM RATINGS (25°C) JAN, JANTX and JANTXV
. Available
Reverse Gate-Drain or Gate-Source Voltage,
2NABBB-58. . .o ettt e -40v o8
Reverse Gate-Drain or Gate-Source Voltage, Ses Section 7
2N4859-61 ..........ciiiiiiii i =30V
Gate Current ....... e e 50 mA
Total Device Dissipation at 25°C Case Temperature
{Derate TOMW/®C) ......oieeiiiiieennnnn 1.8W °
Storage Temperature Range.............. -65 to +200°C
Lead Temperature @
(1/16" from case for 10seconds).............. 300°C s “e ! y
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
2N4856 2Na8s? 2N4a858
Characteristic 2N4859 2N4860 2N4861 Unit Test Conditions
Min | Max Min Max | Min Max
1 Gate-S 2 58 -40 -40 —40
— BV, < s o = — -
2 888 voitage 2N48E0-61 30 30 30 v |'e=-1#AVps=0
3 —26 — E -
2IN4855-58 0 250 250 | pA Vgs =20V,
4 ~500 500 500 | na |VDs=0 150°C
— Iess Gate Reverse Current
5|8 -250 250 250 [ PA |vgg=—15V
—{T 2N4869-61 '
6|a 500 -500 -500 | nA [Vos=0 150°C
717 ] 250 260 250 | PA [vpg=15V,
—-; :: ID(off) Drain Cutoff Current 500 500 50| oA |Vas=-10v [Tsorc
2 VGS(off) Gate-Source Cutoff Voltage -4 -t0 -2 -6 | 08 4l v Vps =15V, Ip=06nA
10 IDss Saturation Drain Current (Note 1} 50 20 | 100 8 80| mA [Vpgs=16V,Vgs=0
) 0.7 .
1t VpS({on) Drain-Source ON Voltage (205; ?1%? 0(55? (m‘i\) AVes=0.1p=1( )
12 rdsion) Drain-Source ON Resistance 25 40 60| o :l:f; 9, f=1kHz
[
13] v| Ciss C S, Input C: 18 18 18 Voe=0
—1IN Ds =0,
Common-Source Reverse Transfer pF - f=1MHz
14 Crss Capacitance 8 8 8 Ves=-10V
6 6 0] ns
15|8 | td(on) Turn-ON Delay Time {20} {10} {6) | (mA)
w (-10] {-6] (4] | (V]
’ 3 4 0] m [yO2"10V 464 2, 2N4856, 50
18le e Rise Time (20) (10} 8} fmay | GSton) B0, 953 1, 2N4857, 60
" [-10) 6! {41 | (v1 [.Dlont : 1910 0, 2N4858, 61
-1 VaGs(otf) = [
M 25 50 100 | ns
17 G | toft Turn-OFF Time (20 {10} {8) |(mA)
[-10) -6l 4] | (v]
Voo NC
*JEDEC registered data. VDD-VDS(ON)
L oo INPUT PULSE SAMPLING SCOPE
NOTE: Vin VouT RISE TIME 0.25 ns RISE TIME 0.76 ns
1. Pulse test required, pulsewidth = 100 us, duty cycle < 10%. RG S FALL TIME 0.76 ns INPUT RESISTANCE 1 M
5081 PULSE WIDTH 100 na INPUT CA'PACITANCE 25pF

PULSE DUTY CYCLE < 10%
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n-channel JFETs

designed for . . .

® Analog Switches

2 Commutators

® Choppers

B Integrator Reset Switch

g
Siliconix
Performance Curves NC
See Section 5

BENEFITS

e Low Insertion Loss and High Accuracy
in Test Systems
rDS(on) < 256 2 (2N4856A, 59A)
e High Off-Isolation
ID(off) < 250 pA
e Short Sample and Hold Aperture Time

. Cyss < 4 pF
* .
ABSOLUTE MAXIMUM RATINGS (25°C) e High Speed
Reverse Gate-Drain or Gate-Source Voltage, ton <8ns
2N4856A-B8BA. . ... ... P —40V
Reverse Gate-Drain or Gate-Source Voltage, TO-18
2N4869A61A............... e -30V See Section 7
Gate CUITBNt. . v\t it et e e eiie e 50 mA
Total Device Dissipation at 256°C Case Temperature
(Derate 1T0MW/°C) .. ..ot 1.8W .
Storage Temperature Range . ........... —65 to +200°C
Lead Temperature e
(1/16’" from case for 10 seconds) ............. 300°C ac !
S D
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
2NABS6A 2N4857A 2N4858A
Characteristic 2N4859A 2MN4861A Unit Test Conditions
Min | Max Min Max Min Max
1 Gate-Source Breakdown | 2N4856A-68A —40 —40 —40
BV v |ig=-1uA.vps=0
2 GSS  voltage 2N4BEOA E1A -30 -30 -30 G uA-YDS
3 -250 ~260 260 | pA -
2N48S6A-58A P2 _{Ves=-20V.
4 -500 -500 ~500| nA [VD5=0 150°C
IGss Gate Reverse Current
s|S -250 -250 -250| PA |vgg=-15V,
— T 2N4859A-61A -
6|a -500 ~500 500 | nA [VDS=0 150°C
71T 260 260 250 pA [ypc=15Vv
RR Drain Cutoff C s :
8lc Dloft rain Cutoff Current 500 500 500 nAa |Vas=-10V | 180°C
9 VGs(off) Gate-Source Cutoff Voltage -4 -10 -2 -6 | 08 —-4 \ Vps =15V, Ip=05nA
10 lpss Saturation Drain Current (Note 1} 50 20 100 80| mA jVvps=15V,VgGs=0
. 0.75 0.50 050] Vv
11 Vps{on) Drain-Source ON Voltage 20 o ®) |imay Vgs=0.lp=1 )
12 fds(on) Drain-Source ON Resistance 25 40 60| @ YDGf; o. f=1kHz
[}
131 v¥] Ciss C Source Ipput C 10 10 10 Vi =0
14 N Crss Comrvton-Source Reverse Transfer 4 35 - pF Vg: ;_'10 v f=1MHz
Capacitance
5 [} 8 ns
15} | tdion) Turn-ON Delay Time (20} {10} (8) | tmA}
w {-101 -8l 41 | 1v]
] 3 4 8| ns |yDO" oY 464 52, 2N4B56A, 5IA
Blg|t Rise Time 20) 10) 5) | tma) | "GStond 75 gy - {953 0, 2N4857A, 60A
H [~10} -6} {-a] § [vy |[Dlom=1 3 1910 0, 2N4B58A, B1A
' Vasiof) = 1
N 20 40 80 [ ns
17] 6| tots Turn-OFF Time (20} (10) {5) | (mA)
(-10] [-6] 41 | V]
NC
*JEDEC registered data. Vpp
Ry - YDD"VDS(ON)
NOTE: ) ) L™ " ibon) INPUT PULSE SAMPLING SCOPE
1. Pulse test required, pulsewidth = 100 us, duty cycle < 10%. Vin Vour RISE TIME 0.25 ns RISE TIME 0.75 ns
Rg FALL TIME 0.75 ns INPUT RESISTANCE 1M
502 PULSE WIOTH 100 ns INPUT CAPACITANCE 2.5 pF

PULSE DUTY CYCLE < 10%
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2N4867 2N4867A 2N4868 2N4868A 2N4869 2NA4869A

ICOMIX

n-channel JFETs

designed for . . .

B Audio and Sub-Audio
Amplifiers

g

Siliconix

Performance Curves NS
See Section 5

BENEFITS

¢ Ultra Low Noise :
B, = 8 nVA/Hz Typical

at 10 Hz

‘e, = 2 nVA/Hz Typical at 1 kHz

*ABSOLUTE MAXIMUM RATINGS (25°C) TO-72
See Section 7
Gate-Drain or Gate-Source Voltage (Note 1) ........ -40V
Gate Current or DrainCurrent ................. BOmA
Total Device Dissipation
{Derate 1.7 mW/°C).........oeiene e ... 300 mW o
Storage Temperature Range.............. -65 to +200°C
Lead Temperature ¢
(1/16" from case for 60 seconds) ...............300°C .
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
2N4867 2N4868 2N4869
Characteristic 2N4B67A | 2N4868A | 2N4869A | ypiy Test Conditions
Min | Max [ Min | Max | Min | Max
il \ Gate R c -0.25 -0.25 025 oA |, 30V Ve <0
ate HReverse r t = - . =
2|8 ass dreen 025 025 025 pA | O° bs 150°C
3| A| BVGsS Gate-Source Breakdown Voltage -40 -40 ) -40 v IG=~1uA, Vpg=0
_4_1 -Ir VGS(off) Gate-Source Cutoff Voltage -0.7 -2 -1 ~3| -18 -5 Vps=20V,Ip=1uA
5 Cc 1DSs Saturation Drain Current 0.4 1.2 1 3 25 75 mA |Vps=20V,Vgs=0
{Note 2)
Common-Source Forward q
6 9fs Transconductance {Note 2} 700 [ 2000 1000| 3000 | 1300 | 4000
] Common-Source Output umho f= kN
; ommon-!
_7 Yos Conductance 15 4 10 v 20V v 0
8 c Common-Source Reverse Transfer 5 5 5 /DS = Ves
p| VTS Capacitance
1Y Common-Source Input pE f=1 M
. 0! - npi
_9_ 2 Ciss Capacitance 25 25 25
10|M 20 20 20 2N4867 Series
— —] f=10Hz
e : Short Circuit Equivalent tnput 10 10 10 nv | Vps=10V,| 2N4867A Series
12 " Noise Voltage 10 10 10{ iz | VGs=0 2N4867 Series =1k
= = z
13 5 5 5 2N4BB7A Series
Vps=10V,Vgs=0
14 NF Spot Noise Figure 1 1 1| dB R N 20K, 2N4867 Series| f= 1 kHz
gen 5 K, 2N4867A Series
“JEDEC registered data. NS

NOTES:

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

2. Pulse test duration = 2 ms.
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p-channel JFETs

designed for . . .

B Analog Switches
B Commutators

m Choppers

*ABSOLUTE MAXIMUM RATINGS (25°C)

E: 3

Siliconix
Performance Curves P$S
See Section 5
BENEFITS

® Low Insertion Loss

RpS{on) < 75 £ (2N5018)

o No Offset or Error Voltages Generated

by Closed Switch
Purely Resistive

. T0-18
Reverse Gate-Drain or Gate-Source Voltage Soe Section 7
(Note1) . . . . . . . . . . . . . ... 30V
GateCurrent . . ., . . . . . . .. .. . . .50mA
Total Device Dissipation, Free-Air
{Derate3mw/°C) . . . .. . .. .. . .500mwW o
Storage Temperature Range . . . . . . -65t0+200°C
Lead Temperature ¢ [
(1/16" from case for 60seconds) . . . . . . 300°C s 6.c s
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
g 2N5018 2N5019 . 202
Characteristic Win Wox T Wim T Mox Unit Test Conditions
o1 BVgss Gate-Source Breakdown Voltage| 30 30 A Ig=1uA,Vps=0
2 IGss Gate Reverse Current 2 2 A Vgs=15V,Vpg=0
h— n
3 ~10 -10 Vps =-15V, Vgs = 12 V (2N5018)
— 1D(off) Drain Cutoff Current -
4 ~10 -10 | uA | vgs =7V (2N5019) 150°C
k]
5 -2 -2 nA
—_ T i = le = e
51 a GO Drain Reverse Current =3 = Y Vpg=-15V,Ig=0 160°C
7 T VGsioff)  Gate-Source Cutoff Voltage 10 5 v Vps =—-15V, Ip=~1 A
—
g8|C Ipss Saturation Drain Current -10 -5 mA Vps =-20V,Vgs =0
] Vgs =0, Ip = —6 mA (2N5018),
9 Vpsion) Drain-Source ON Voltage -05 -05 v ID = —3 mA (2N5019)
Static Drain-Source ON . -
10 'DS{on) Resistance 75 150 2 Ip=—1mA,Vgs =0
-— .
1 rds(on) Drain-Source ON Resistance 75 150 fQ Ip=0,Vgs =0 f=1kHz
12| 0 Ciss Comrrfon-Source Input 45 45 Vps =-16V, Vgs = 0
M Capacitance OF f=1MHz
— pf =
13 N c Common-Source Reverse 10 10 Vps =0,Vgs = 12V (2N5018),
rss Transfer Capacitance VGs =7V (2N5019)
l st td(on) Tflrn-(?N Delay Time 15 15 VDD =6V, VGsion) =0
2 11t Rise Time 20 75 s VGs(off) iD(on) Ry
16| T{ taioty) __ Turn-OFF Delay Time 15 % 2Ns018 12V —6mA  910Q
17|H |y Fall Time 50 100 2N5019 7V =3mA  18Ka
PS
*JEDEC registered data.
':OSE: el N . be S with INPUT PULSE SAMPLING SCOPE
. Due to symmetrical geometry these units may be operated witl
source and drain leads interchanged. :':&71'.::“5?'":‘ :‘N'ifl.: :‘Ei:’s‘;x‘ﬁ omMa
PULSE WIDTH 100 ns INPUT CAPACITANGE 1.6 pF

REPETITION RATE 1t MHz
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2N5045 2N5046 2N5047

iconix

monolithic dudl
n-channel JFETs

designed for . . .

B High Gain Differential
Amplifiers

*ABSOLUTE MAXIMUM RATINGS (25°C)

Lead Temperature

(1/16"" from case for 10 seconds) .............

Gate-Drain or Gate-Source Voltage . ....... vee.... B0V
Forward GateCurrent ............ e vee... 30mA
Total Dissipation (25°C Free Air Temp.) ...... .. 400 mW
Power Derating (to 175°C)............ ..... 2.67mW/°C
Storage Temperature Range.............. -65 to +200°C

300°C

5

Siliconix

Performance Curves NNR
See Section

BENEFITS

tion
5 mV Offset Maximum (2N5045)

Low Drift

Minimum System Error and Calibra-

5 mV Drift Maximum (2N5045}

G

TO-71

See Section 7

Dq D2

Gz

s1 Sz

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

BOTTOM VIEW

2. Assumes smaller value in numerator.
3. Measured at end points, T and Tg.

1. Individual FET characteristics. The terminals of the FET not under test are open-circuited for these measurements. .

2N5045 2N5046 2N5047 . N
Characteristic (Note 1) Unit Test Conditions
Min | Max | Min § Max | Min | Max
1 -1 -1 -1 | A |VGgs=-50V,Vpg=0V
—1s
2 1 Gate Reverse Current -0.25 -0.25 -0.26
ELIRg ? o oA |Vgs=-30V,Vpg=0V S
3 : -250 -250 -250 T=150°C
41 1 | VGS(off) Gate-Source Cutoff Voitage -05| 45| -05] 45| -05| -45| Vv Vps =15V, Ip=05nA
5 ¢ Ipss Drain Saturation Current 0.5 80} 05| 80| 05 8.0 | mA
Common-Source Forward -
6 Ofs Transconductance 1.5 6.0 156 6.0 15 6.0 . f=1kHz
Cormmon-Source Forward -
7 bygs! A 15 1.5 15 f= 100 MHz
N Common-Source Qutput =
8 x 9os Conductance 25 25 25 |umho f=1kHz
Al -~ Common-Source input Vps=15V,Vgg=0V
9| pm | Ciss Capacitance 80 8.0 80
! Common-Source Reverse oF f= 1 MHz
101 C{ Crs Transfer Capacitance 40 40 40
et
13 NF Spot Noise Figure 5.0 5.0 ds f=10Hz, Rg=1MQ
Equivalent Short-Circuit nv _
12 Zn tnput Noise Voltage 200 200 Az f=10Hz
13 llGss1-IGss2!  Differential Gate Current 10 10 10| nA [VGgg=-15V,vpg=0V | Ta=100°C
—
14 " IDSS1/IDSS2  Drain Current Ratio (Note 2) | 0.95 10| 09| 10| 08 10| — |Ves=0V,Vps=15V
18] A Differential Gate-Source 5 10 15 D =50uA
—— v -V | Vps=15V
6] 1 GS1VGS2!  yoltage 5 10 15| mv | DS I = 200 4A
17 5 10 15 =15V, 1p=200uA, | Tg=-25"C
] T |AIVGS1—VGsal Gate-Source Voltage Vbs VD 2004 8 .
18]y Differential Drift (Note 3) 10 15 TA=25°C Tg=100C
19| G ||gts1/0s2 Transconductance Ratio 0.95 1.0 09| 10| 08 0] —
(Note 2}
] Vps=15V,Ip=200uA | f=1kHz
20 l90s1-90s2! Diff. Output Conductance 1.0 2.0 3.0 | umho s o .
*JEDEC registered data. NNR
NOTES: NRL-D
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p-channel JFETs

designed for . . .

B Analog Switches
B Commutators

® Choppers
® Integrator Reset Switch

*ABSOLUTE MAXIMUM RATINGS (25°C)

Siliconix

Performance Curves PS
See Section 5

BENEFITS

o Simplifies Series-Shunt Switching when
Combined with 2N4393, its N-Channel
Complement .

e Low Insertion Loss in Switching
Systems R <75 £ (2N5114)

e Short Sample and Hold Aperture Time

Ciss <7 pF
® High Off-Isolation Ip(off) <500 pA

Reverse Gate-Drain or Gate-Source Voltage TO18
See Section 7
(Note1) . . . . . . . . . ... ... .. 30V
GateCurrent . . . . . . . . . . . . .50 mA
Total Device Dissipation, Free-Air
{Derate 3mW/°C) . . . . . .. . . . . .boOmW o
Storage Temperature Range . . . . . . -6510+200°C
Lead Temperature N L
{1/16" from case for 10 seconds}) . . . . . 300°C s ac s
*ELECTRICAL CHARACTERISTICS {25°C unless otherwise noted)
2N5114 2N5115 2N5116
Characteristic - Unit Test Conditions
Min | Max | Min | Max | Min | Max
1 BVGss Gate-Source Breakdown Voltage 30 30 30 v Ig=1uA, Vps=0 A
2 1 Gate R C 500 500 500 1 oA V 20V,V 0
— ate Reverse Current = . = 0
3 GSS 1.0 1.0 1.0 | uA Gs DS 150°C
= — =12V
B ‘ 500 500 500 | oA VDS_ 15V, Vgs =12V (2N5114}
~— s | ID(off} Drain Cutoff Current VGs =7V (2N5115), =
5y -1.0 -1.0 -1.0 | #A | vgg =5V (2N6116) 150°C
6 ¢ VGS(off) Gate-Source Cutoff Voltage 5 10 3 6 1 4|V Vpg=-16V,Ip=-1nA
| . 5 ; VGs =0, Vps = —18V (2N5114)
71 ¢l 'Dss Saturation Drain Current {Note 2}, | -30 -90 |-15 | -60 -5 -25 | mA Vps = —15 V (2N5115, 2N5116)
8 VGsif) Forward Gate-Source Voltage -1 -1 -1 IG=-1mA,Vps=0
v _ V | VGs=0,1p=—15mA (2N5114)
9 DS{on} Drain-Source ON Voltage -1.3 -0.8 -0.6 Ip = —7 mA (2N5115), Ip = =3 mA (2N51186)
10 rDS{on)  Static Drain-Source ON Resistance 75 100 150 { Q Vgs=0.Ip=-1mA
11 o rds{on) Drain-Source ON Resistance 75 100 150 | Vgs=0.Ip=0 f=1kHz
12] v Ciss Common-Source Input Capacitance 25 25 25 Vpg=-156,VGgs=0 f=1MHz
N ¢ Common-Source Reverse Transfer 7 7 7 PF | Vpg =0, VGs =12V (2N5114)
13 rss Capacitance VGs =7 V{2N5115), V55 = 5 V (2N5116)
2N5114 | 2N5115 | 2N5116
14 3] td{on) Turn-ON Delay Time 6 10 12 VpDp -10V -6V -6V
5] 1]t Rise Time 10 20 30 VGS(off) 12V A% 5V
- ns
16 z td(off)  Turn-OFF Delay Time 6 8 10 RL 5800 | 7430 | 18000
17 1H[ Fall Time 15 30 50 VGsion) 0 0 0
ID{on) -15mA | -7mA -3ImA
Ve Voo PS
o
*JEDEC registered data. I3
NOTES: led
1. Due to symmetrical geometry these units may be operated with 519§ 75K INPUT PULSE SAMPLING SCOPE
source and drain leads interchanged. 1 RISE TIME < tns RISE TIME 0.4 ns
2. Pulse Test PW 300 s, duty cycle < 3%. 5'1 Q! SAsrslg;'ENG 510 FALLTIME < 1ns SNPUT RESISTANCE 10 M2

PULSE WIDTH 100 ns
REPETITION RATE 1 MHz

INPUT CAPACITANCE 1.6 pF
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2N5196 2N5197 2N5198 2N5199

iconix

monolithic dual
n-channel JFETs
designed for. ..

m Differential Amplifiers
B FET Input Op Amps

7_
Siliconix

Performance Curves NNP

See Section 5

BENEFITS
® Minimum System Error and Calibration
5 mV Maximum Offset (2N5196, 97)
® Low Drift
5 uV/°C Maximum (2N5196)
o Simplifies Amplifier Design
Low Output Conductance

TO-71
*ABSOLUTE MAXIMUM RATINGS (25°C) o op, o Section?
1 2
Gate-Drain or Gate-Source Voltage ............... -50V o &
GateCurrent ..................... e 50 mA
Device Dissipation (Each Side), Tp = 85°C $10 Os;
(Derate 256 mW/°C)............... e . 250 mW s
Total Device Dissipation, T = 85°C
(Derate 4.3 mW/°C)..............cuunnn. 500 mW
Storage Temperature Range.............. -65 to +200°C 5 s2 o2 | el
BOTTOM VIEW G p M
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
Characteristic Min Max Unit Test Conditions
1 -25 pA :
— 1Gss Gate Reverse Current Vgs=-30V,Vpg=0
2 250 Y os 150°C
_3 S| BVGss  Gate-Source Breakdown Voltage -50 IGg=-11A,Vps=0
_4_ : VGS(off) Gate-Source Cutoff Voltage -0.7 -4 \ Vps=20V,ip =1nA
517 Vas Gate-Soisrce Voltage 0.2 -3.8
11 e
- -15 A Vv =20V =2
6(Clig Gate Operating Current it ba +1D=2004A | = e
— -15 nA 125°C
7 ipss Saturation Drain Current Q7 7 mA | Vps=20V,VGgs=0
8] ofs - C Source Forward Transcond 1000 4000 Vps=20V,V@s =0
9 s Common-Source Forward Transconductance 700 1600 pmho | YDG=20V.ID=2004A . .\ .
1 D} 9s C Source Output Cond! 50 Vpg=20V,Vgs =0
" x Yos Common-Source Output Conductance 4 VpG =20V, Ip = 200 uA
12 C; Common-Source Input Capacitance 6
Al _iss P! _
F* M| Crss Common-Source Reverse Transter Capacitance 2 ek f=1Muz
— e
14 NF t Noise Fi X Vpg=20V,Vgg=0 =100 Hz,
Cc Spot Noise Figure 0.5 dB Rg = 10 MQ2
15 g, Equivalent Short-Circuit Input Noise Voltage 20 /n_H_\z/ f=1kHz
2N5196 2N5197 2N5198 2N5199
Characteristic - Unit Test Conditions
Min {Max | Min | Max | Min | Max | Min | Max
- i ; VDG =20 V.| 125°c
16 lig1-lg2! Differential Gate Current 5 5 5 5 nA ID = 200 4A [
lpss1 Saturation Drain Current Ratic’
1?7 o — = =
ibecs (Note 1) 095 t [o9s| 1]o095| 1 [095] 1 Vps=20V,Vgs=0V
—m -
18|42 Transconductance Ratio 097 1 |oo7| 1 |oss] 1 |oes] 1| - f=1kHz
952 {Note 1}
c —_—
ﬁ H| VGs1-Vgs2!  Differential Gate-Source Voltage E] 5 10 15 mv
-— T —
. j VpG=20V,[Ta= 25°C
2 g AlVGs1-VGs2! Gate-Source Differential Voltage 5 10 2 40 1D =200 uA | Tg = 125°C
- Y Change with Temperature uv/’c Ta-o5c
(Note 2) A= -
i 5 10 20 40 Tp - 25°C
22 o 19052/ Differential Qutput Conductance 1 1 1 1 | pmho f=1kHz
*JEDEC registered data. NNP
NOTES: NP-D)

1.  Assumes smaller value in numerator. 2. Measured at end points, Ta and Tg.
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n-channel JFETs
designed for. ..

m Low ON Resistance
Analog Switches

8 Commutators

B Choppers

B Integrator Reset Capacitors
® Low Noise Audio Amplifiers

*ABSOLUTE MAXIMUM RATINGS (25°C)

)
Siliconix
Performance Curves NIP
See Section 5

BENEFITS

® Low Insertion Loss :
Rps(on) <5 (2N5432)

o Small Error in Measurement Systems
Vps(on) <50 mV (2N5432)

o High Off-Isolation
Ip(off) <200 pA

@ High Speed
td(on) <4ns

e L ow Noise Audio-Frequency Ampli-

fication

en < 2 nVA/Hz at 1 kHz Typical

Reverse Gate-Drain or Gate-Source Voltage ......... —25V
GateCurrent. .........oovirviiiiinnnnnenons 100 mA s 1:;5?
DrainCurment . . ..o ieee et iieia e cannns 400 mA @ Section 7
Total Device Dissipation at 25°C
Free-Air Temperature (Note 1) .. ............. 300 mW
Storage Temperature Range . ............. —65 to +150°C o
Lead Temperature
{(1/16" from case for 10seconds) ............... 300°C s
G,C
H D s
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
2N5432 2N5433 2N5434
Characteristic Unit Test Conditions
Min | Max | Min | Max | Min | Max
! | Gate Reverse Currant -2 200 201 A 1y 15V, Vps =0
- ate Reverse Curren = - A = —
2 Gss -200 -200 200 nA | ©° DS 150°C
_3‘ BVgss  Gate Source Breakdown Voltage -26 -26 -26 vV |iIg=-1uA,Vps=0
2 i I Drain Cutoff C t 200 200 2001 oA v 5V.V v
h— rain Cuto urren = , = - e ——
5| a| Dl 200 200 200] nA | 05 s 150°C
-7
6] 1| VGs(off) Gate-Source Cutoff Voltage -4 -10 -3 -9 -1 4| V |Vps=5V, ip=3nA
c - -
7| | oss (S;'o“t?;;’" Drain Current 150 100 30 mA |vps=15v, vgs=0
—
8 rDS(on)  Static Drain-Source ON Resistance 2 5 7 10| ohm
— Vgs=0.ip =10mA
9 VpS(on) Drain-Source ON Voltage 50 70 00| mv
10 rds(on) Drain-Source ON Resistance 5 7 10| ohm VGgs=0,Ip=0 f=1kHz
1" 3 Ciss Common-Source input Capacitance 30 30 30
12 N c Common-Saurce Reverse Transfer 15 15 15 PF |Vps=0,VGs=-10V f=1MHz
rss Capacitance
13 td Turn-ON Delay Time 4 4 4 _
3] (on) urn € Vpp =15V, 145 2 (2N5432)
14 tr Rise Time 1 1 1 VGSion) =0
— S ns ' RL = 143 Q (2N5433)
15 | W| tg(offy  Turn-OFF Delay Time 6 6 6 VGS(offy = -12V, Q
— - I5lon} = 10 mA 140 Q (2N5434)
16 t Fall Time 30 30 30
*JEDEC registered data. NIP
NOTES:
1. Derate linearly at the rate of 2.3 mW/°C. Voo
2. Pulse test required pulsewidth 300 us, duty cycle < 3%. Ay - VoD-VDs(oN)
Ip(oNy INPUT PULSE SAMPLING SCOPE
vin Vout RISE TIME 0.25 ns RISE TIME 0.4 ns
RG S| FALL TIME 0.76 ns INPUT RESISTANCE 10M
5082 PULSE WIDTH 200 ns  INPUT CAPACITANCE 1.5 pF

PULSE RATE 550 pps

3-36

© 1979 Siliconix incorporated

z
&
z
2
:
¢

XiUooiNs



2N5452 2N5453 2N5454

iconix

matched duadl
n-channel JFETs

designed for . . .

*ABSOLUTE MAXIMUM RATINGS (25°C)

B Low and Medium Frequency
Differential Amplifiers

Performance Curves NFA

See Section 5

BENEFITS

® Minimum System Error and Calibra-

tion
5 mV Offset Maximum (2N5452)

® Simplifies Amplifier Design

Qutput Conductance Less that

Siliconix

1. Assumes smaller value in numerator.

Any Lead-To-Case Voltage.............. ce....¥100V 1 umho
Gate-Drain or Gate-Source Voltage .............. -60V
TO-71
Gate-To-Gate Voltage ................ v .. £100V See Section 7
GateCurrent . ...........covevvvereneneees.. BDOMA 0,0 0D,
Total Device Dissipation 85°C (Each Side) ....... 250 mW
Case Temperature (Both Sides) ...... 500 mW G G2
Power Derating (EachSide) .............. 286 mW/°C
(Both Sides)............... 43 mW/°C
Storage Temperature Range ............. -65to +250°C
Lead Temperature (1/16" from case for 10 seconds) . . . 300°C
Gvsl Dls Gz
o ) BOTTOM VIEW D1 1
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) (ALTERNATE)
2N5452 2N5453 2N5454
Characteristic Unit Test Conditions
Min | Max | Min { Max | Min | Max
U Gate Reverse Current 19 19 1901 PA_fygs=-30V, Vpg =0V
- ite Reverse Cur = - » = |
2| |9 @ e 200 ~200 200] oA | OO DS TA = 150°C
GateS Breakd,
3] f_ BVGSS V;fag:”"’e reakdown -50 -50 -50 |vos=0V.ig=-14A
A
4|7 | vasiorm sz}f;sgg“'“ Cutoff 1| 45| -1|-a5| -1| 45| v |vps=20V,Ip=1nA
5] ('; VGs Gate-Source Voltage -0.2| 42 | -02]-42 | -02| 4.2 Vpg =20V, Ip = 50 uA
6 VGs(f) Gate-Source Forward Voltage 2 2 2 Vps=0V,IGg=1mA
7 IDss Drain Saturation Current 05| 50 05| 5.0 05) 50| mA |Vps=20V,Vvgg=0V
1 of Common-Source Forward 1000 | 3000 | 1000|3000 | 1000 |{ 3000 f=1kHz
9] s Transconductance 1000 1000 1000 mho | VDS =20V.VGs =0V | =100 MHz
10 Common-Source Qutput 3.0 3.0 3.0 M = 1KH
1], fos Conductance 10 1.0 1.0 Vps=20V,Ip=200pA| ]| "~ 1 kHz
Common-Source Input
12| Y| i ! 40 40 40 .
N Capacitance Vps=20V,Vgg =0V
13 A c Common-Source Reverse 12 12 12 pF f=1MHz
—m s Transfer Capacitance ) - -
14 é Cdgo Drain-Gate Capacitance 15 15 15 VDG=10V,Is=0V
Equivalent Short Circuit oy = = =
1_.1 %, Input Noise Voltage 20 20 20| jE |Vps=20V,vgs=0V | f=1kHz
Common-Source Spot Vps=20V,Vgs=0V, _
16 NF Noise Figure 05 05 05f 48 |p oo =100 Hz
17| |ipssi/ipss2 ?N'ill f’,‘“"""“ Current Ratiof s 951 10 | 095| 1.0 | 095| 10| - [vps=20v,ves=0Vv
M _ Differential Gate-Source
‘l_ﬂ " vgs1-vas2! Voltage 5.0 10.0 15.0
197 Gate-Source Voltage 0.4 0.8 20] mv T =25°C to -55°C
—1 C | AlvGs1-VGs2! Differential Change with T
z’% rll Temperature 0.5 1.0 25 VDs=20V,Ip =200pA | T=25°C to +126°C
Transconductance Ratio
21} N 097| 10| 097| 10| o095] 10| -
P 951/9¢s2 (Note 1) 9 ! 0.9 0 0 f=1kHz
Differential Qutput
22 19051 -9052| Conductance 0.256 0.25 0.25 {!umhos|
*JEDEC registered data ~ NOTE: NFA
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matched dual Siliconix
n-channel JFETs e Sacion 5 rves
See Section 5
designed f ‘ UoLo
eS'gne or o O o ® Ultra-Low Noise
©h = 8 nVA/Hz at 10 Hz (Typical)
m Differential Amplifiers o B oo
p ® Minimum System Error and Calibration
5 mV Offset Maximum
CMRR > 100 dB
* o TO-71
ABSOLUTE MAXIMUM RATINGS (25°C) See Section 7
Gate-Drain or Gate-Source Voltage .. ... e -40V
GateCurrent ................ ceiiiiiiiie.... BOMA
Device Dissipation (Each Side}, T 5 = 85°C
(Derate 2.0 mW/°C) .. .............. vev.... 250 MW
Total Device Dissipation, T = 85°C
(Derate 3.0 mW/°C)...........oonnnns. ... 375 mW
Storage Temperature Range.............. -85 to +150°C
Lead Temperature AR
(1/16” from case for 30 seconds) ........ PP 300°C BOTTOM VIEW Dy $
(ALTERNATE}
*EL ECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
Characteristic Min Max Unit Test Conditions
41 Gate Reverse Current 250 PR Vgg=-30V, Vpg=0
= GSS ate Reverse Curren 550 vy GS = . VDS I PPrCRa
_3_ ? BVGSS Gate-Source Breakdown Voltage -40 IG=~1pA,Vpg=0
41 A | VGsioth Gate-Source Cutoff Voitage -0.7 -4 v Vps=20V,Ip=1nA
_5] 1; vgs Gate Source Voltage -0.2 -3.8
. -1 A VpG =20V, Ip =200 uA
6| [Ie] Gate Operating Current L e b6 b . ry
] -100 nA 126°C
7 Ipss Saturation Drain Current (Note 1) 0.5 75 mA | Vps=20V,VGs=0
S: F Y
B s oo orward T 1000 | 4000 Vpg =20V, Vgg =0
C 3 Forward Tr = =
_3_ ) ots A orwar 500 1000 mho Vpg =20V, Ip =200 uA £=1KHz
0] Y] %0 C: S Output Cond 10 Vps=20V,Vgs =0
Rl : 9os Common-Source Output Conductance 1 VpG =20V, Ip = 200 A
1_2_ aln Ciss Common-Source Input Capacitance : 25:» oF Vps =20V, Vgs =0 -1 MHz
13 ¢ Crss Common-Source Reverse Transfer Capacitance 5
] - 2N5515-19 30
14 3, riqn.Jivalent Short Circuit input INE520.24 5 /&_\{ VDG =20V, Ip = 200 pA f=10 Hz
oise Voltage ZNESTE T4 0 z T=1kHz
. 2N5515,20 | 2N5516,21 | 2N5517,22|2N5518,23 | 2N5519,24 -
Characteristic Unit Test Conditions
Min | Max | Min | Max | Min] Max |Min | Max | Min | Max
15 g1-lg2! Qifterential Gate 10 10 10 10 10| na YDD=Gz=(x2)(:4X' 125°C
1Dss1 Saturation Drain
16 I_. Current Ratio 095 1 |0.95 110895 1 |0.95 11080 1 - Vps=20V,Vgs=0
] DS52 {Notes 1 and 2}
Ditferential Gate-
17 . VGS1-VGS2!  gource Voaltage 5 5 10 15 5 | mv ]
A Ta- 25C
T | Alvgsi-vgsz! Gate-Source Voltage 5 10 20 40 80 . Tg =125°C
18 | € | ——————==- Differential Drift uv/’c Th - 55°C
H AT {Note 3) 5 1 20 a0 80 VDG =20V, | A= 55,2
—iN ip=200pA |78
19 © | lgost-gosp!  Qfferential Qutput 0.1 0.1 0.1 0.1 0.1 |umho
] f=1kHz
9fs1 Transconductance
20 m Ratio (Notes 1 and 2) 097 11097 11095 11095 1]0.80 1 -
Common Mode Vpp =10t 20V,
21 CMRR Rejection Ratio 100 100 90 dB _
{Note 4} Ip = 200 pA
*JEDEC registered data. 3. Measured at end points, TA and Tg. NS
NOTES: AVpp )
1. Pulse test required, pulsewidth = 300 us, duty cycle < 3%. 4. CMRR = 20logQ { ---———— LAVDD=10V.
2 ) AlVGs1-Ves2l
. Assumes smaller value in numerator.
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2N5545 2N5546 2N5547

iconix

monolithic dual
n-channel JFETs

designed for . . .

B General Purpose
Differential Amplifiers

g

Performance Curves NNP
See Section 5
BENEFITS
® High Input Impedance
Ig < 50 pA
® Minimum System Error and Calibra-
tion

5 mV Offset Maximum (2N5545)

*ABSOLUTE MAXIMUM RATINGS (25°C) T0-71
. See Section 7
Gate-Drain or Gate-Source Voltage. .. ... P - LAY 5,0 05
GateCurrent............... e vove.. 30mMA
Device Dissipation (Each Side}, TaA = 26°C o1 &
(Derate 1.67 mW/°C) ........... e —— oo s
. . . 1 2
Total Device Dissipation, TA = 26°C
{(Derate 267 mW/°C) ................. .. ... 400 mW 2 o,
Storage Temperature Range .............. —65 to +200°C -
Lead Temperature
(1/16" from case for 30seconds) ............ ...300°C 1 $2 o2 |6
BOTTOM VIEW G g, S
*ELECTRICAL CHARACTERISTICS {26°C unless otherwise noted)
Characteristic Min Max Unit Test Conditions
1 -100 pA
z $ IGgss Gate Reverse Current R oA VGs=-30V,Vps=0 ?A_=_150°_
3] al BVGSs Gate-Source Breakdown Voltage -50 v Ig=-1uA,Vps=0
4| Tl Vgs(otf) Gate-Source Cutoff Voltage -0.5 -4.5 Vps=15V,Ip=0.5nA
5 (': G Gate Operating Current 50 pA | VDG =15V, Ip - 200 uA
6 'DSs Saturation Drain Current 05 8 mA | Vps=15V,Vgs=0
_g_ Ofs gommon-:ource gonlvardCTradnsconduc!ance 1500 60(212 umho £= 1 kHz
8] p| g0s ommon-Source Output on' uctance Vps =16V, Vg =0
9] Y| Ciss Common-Source Input Capacitance 6 pF =1 MHz
10 2 Crss Common-Source Reverse Transfer Capacitance 2
1M NE Spot Noise Figure 3.5 d8 2N5845 | f=10Hz,
‘I: 5 VpG =16V, [ 2Ns546 A =1 MQ
7 Ip = 200 uA
12 €, Equivalent Short Circuit Input Noise Voltage 180 oy | o KA |2N5545 f=10Hz
200 yHz 2N5546
2N5545 2N5546 2N5547
Characteristic Unit Test Conditions
Min | Max | Min | Max | Min | Max
13 lig1-lg2! Differential Gate Current 5 5 5] nA | Vpg=15V,Ip=200pA | Ta=125°C
o
IDSS1 Saturation Drain Current _ .
14 iBess Ratio (Note 1) 0.95 1| 0.90 1 | 090 1{ - | Vvps=15V,vgs=0
, Differential Gate-Source 5 10 15 ID = 50 yA
15|M| v -V | mV | V =15V —
ik G51-VGS2!  yoitage 5 10 15 DG 1D = 200 kA
—T 3
Ta= 25C
c 10 20 40 AT
16| H Alvgg1-Vgs2! Gate-Source Voitage v/°C Tg = 125°C
| [T—AT  Differential Drift (Note 2) s EPEETR
AT Ta=-5
N 10 20 40 e
_Je - VDG=15V,Ip=200pA |82 27
s1 Transconductance Ratio
17 —_— . 1 A 0.9 -
9fs2 (Note 1) 0.97 0.95 ! 0 ! f=1kHz
Differential Qutput
18 l90s1-90s2! Conductance ! 2 3 |umho
*JEDEC registered data. NNP
NOTES: NP-D

1. Assumes smaller value in numerator.
2, Measured at end points, TA and Tg.
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——— N
n-channel JFETs B &
Siliconix | O
M ‘ — | O
designed for . . . Performance Curves NRL | &
See Section 5 e o
ifi 5
B General Purpose Amplifiers BENEFITS S
® | ow Noise (¥, ]
® Low Output Conductance g}
(3
o
* ABSOLUTE MAXIMUM RATINGS (at 25°C) 0
Gate-Drain or Gate-Source Voltage (Note 1} ........ -30V T0-72
Gate Current ...... R 0114 Sea Section 7
Total Device Dissipation
(25°C Free Air Temperature). . .......... c... 300mW
Power Derating (to +175°C) ................ 20 mW/°C
Storage Temperature Range............ .. —-65 to +200°C °
Operating Temperature Range . ........... -65 to +175°C .
Lead Temperature s ¢
(1/16" from case for 10 seconds) ............. 240°C s b s
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
2N5656 2N5557 2N5568 .
Characteristic - Unit Test Conditions
Min | Max | Min | Max | Min | Max
! 1 Gate R Current 0.1 01 L Vps=0V
- ate Heverse Curren n = =
2|3 Gss ' ~100 ~100 ~100 Ves=-15V.VDs T=150°C
3| A] VGs(off) Gate-Source Cutoff Voltage -0.2| 40 -08] 50 ) -1.5| -6.0 v Vps=15V,Ip=1nA
—T
4] y | BVGss  Gate-Source Breakdown Voltage -30 -30 -30 ig=-10uA, Vpg=0V
—c
5 Ipss Saturation Drain Current {Note 2) 05 25 20| 50 40| 10.0] mA Vpg=16V,Vgs=0V
6| o Common-Source Forward 1500 | 6500 | 1500|6500 | 1500 | 6500
- umhol f=1kHz
Common-Source Output
7 D 9os Conductance 20 20 20
M Common-Source Reverse Transfer -
Vpg=15V,Vgs=0V
i x Crss Capacitance 3 3 ° pF b o f=1MHz
9 h:‘ Ciss Common-Source Input Capacitance 6 6 8
0jc|_ Common-Source Equivalent Short 35 35 35 | nv f=10H2
11 en Circuit Input Noise Voltage 20 20 20 vHz f=100 Hz
12 1 1 1 = = t=10Hz
= InF Noise Figure ap | VDS=15V.Vas=0V. |~ =
13 1 1 1 BW = 1.0 Hz f =100 Hz m
- . -
JEDEC registered data NRL =
NOTES: 0
1. Geometry is symmetrical. Units may be operated with source and drain leads interchanged. o
2. Pulse test duration < 2 ms. :
=.
X
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2N5564 2N5565 2N5566

icoNix

matched dual
n-channel JFETs

designed for . . .

m Wideband Differential
Amplifiers

B Commutators
*ABSOLUTE MAXIMUM RATINGS (25°C)

g

Siliconix

Performance Curves NC
See Section 5

BENEFITS
® High Gain
7500 umho Minimum g¢g
® Specified Matching Characteristics

TO-71
See Section 7
Gate-Gate Voltage .............. P ..... 280V 010 On,
Gate-Drain or Gate-Source Voltage .............. -40V
Gate Current ...... e et ... B0 mA & Gy
Device Dissipation (Each Side), T = 25°C 50 &5,
(Derate 2.2 mW/°C)....... e ... 326 mW
Total Device Dissipation, T a = 25°C
(Derate 3.3 mW/°C).............. veiv..i.. 650MW
Storage Temperature Range. .. ........... -65 to +200°C e
G
Lead Temperature o s
(1/16" from case for 10seconds) ......... e 300°C BOTTOM VIEW - (ALTERNATE]
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
Characteristic Min Max Unit Test Conditions
U Gate-Reverse C 190 L PR i vgs=-20V,Vps=0
“1 ate-Reverse Current = . = g
7, ass 200 | na | UGS 0s 150°C
3] 1| BVgss Gate-Source Breakdown Voltage -40 Ig=-1uA,Vps=0
4 ¢ VGS(off) Gate-Source Cutoff Voltage -05 -3 v Vps=15V,ip=1nA
5] 1 Vasin Gate-Source Voltage 1.0 Vps=0V,IGg=2mA
ﬂ c| ipss Saturation Drain Current {Note 1) 5 30 mA [Vpg=15V,VGg=0
7 'DS{on) Static Drain Source ON Resistance 100 Q Ip=1mA,Vgs=0
8 B Common-Source Forward Transconductance 7500 12,500 f=1kHz
el {Note 1) 7000 pmho T =100 MHz
i Y| 905 Common-Source Cutput Conductance 45 f=1kHz
N - - | 1= Tk
2 A Crss Common-Source Reverse Transter Capacitance 3 oF Vpg=15V,Ip=2mA £=1MHz
11 | m| Ciss Common-Source Input Capacitance 12
_1i (|: NF Spot Noise Figure 1.0 dnBV f=10Hz, Rg =1M
131 |% Equivalent Short Circuit input Noise Voltage 50 ﬁ f=10Hz
e 2N5564 2N5565 2N5566
Characteristics Unit Test Conditions
Min | Max | Min | Max | Min | Max
. IDSS1 Saturation Drain Current
14 | Toss2 Ratio (Notes 1 and 2) 0951 1oss| 1|09 1| - |VDs=16V,Vgs=0
\ ' Diff tial Gate-S
21¢ lVGS1'VGSZ| V:,It:r;en 1al Gate-Source 5 10 20| mv
¢ TAa= 26°C
A
H 10 25 50
161 AlVGs1-vas2! Gate-Source Voltage uv/ Tpg = 125°C
N| TTaT  Differential Drift {Note 3) °c | VDS=18V.p=2mA  Ip TTese
G 10 2 50 Tg - 25%
. 9fs1 Transconductance Ratio =
17 Q_fs—i (Notes 1 and 2) 0.95 1 0.90 1109 1 - f=1kHz
*JEDEC registered data.
NC

NOTES:

1. Pulse test required, pulse width 300 us, duty cycle < 3%.
2. Assumes smaller value in numerator.

3. Measured at ends points, T and Tg.
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matched dual
n-channel JFETs

designed for . . .

m Differential Amplifiers

® High Input
Impedance Amplifiers

Siliconix

Performance Curves NT
See Section 5

BENEFITS

® Matching Characteristics Specified

® High Input Impedance
Ig = 1 pA Max (2N5906—9)

TO-78
See Section 7
0
*ABSOLUTE MAXIMUM RATINGS (25°C) 01 QP2
Gate-to-Gate Voltage ............... e 80V 61 o
Gate-Drain or Gate-Source Voltage ............... 40V
GateCurrent .......... ..o, .. 10 mA $10 0%,
. P . - o
Device Dissipation {Each Side), T = 25°C
o
(Derate 3mW/°C) ..............oviiven. . 367 MW 2
. P . - o
Total Device Dissipation, Tp = 25°C G2
]
(Derate 4mW/°C) ................ b [ | &
o 1
Storage Temperature Range.............. -656t0o +150°C BOTTOM VIEW G b &
o -
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
2N5902-5 2N5906-9 ]
Characteristic Unit Test Conditions
Min Max Min Max
o Gate Reverse C = 2 ] A ygs=-20v.vps=0
- ate Reverse Current = . =
2 ass -10 -5 nA s bs 125°C
3|7 8Vass Gate-Source Breakdown Voltage -40 -40 IG=-10A,Vpg=0
i‘ ‘Y‘ VGSlaff) Gate-Source Cutoff Voltage -0.6 -45 -0.6 -45 \Z Vps=10V,ip=1nA
51| VGs Gate Source Voltage -4 -4
“lc 3 X pA Vpg = -
) E DG =10V, Ip =30 4A
i Gate Operating Current
s perating 3 EH D 125°C
8 1Dss Saturation Drain Current 30 500 30 500 pA
Common-Source Forward
i 9s Transconductance 70 | 20 70 | 20 umho f=1kHz
10 Jos C S Output Cond 5 5 Vps=10V.Vgs=0
1" o Ciss C S Input C; 3 3
. Common-Source Reverse Transfer pF f=1MHz
12 : Crss Capacitance 15 15
A Common-Source Forward
i M| 9 Transconductance 50 150 50 150 umho | VDG =10V, Ip =30 A
i (I: 905 Common-Source Output Conductance 1 1 f=1KHz
Equivalent Short Circuit Input uv
5 L) Noise Voltage 02 01 Viz
] — VDs=10V.VGs =0 =100 Hz,
16 NF Spot Noise Figure 3 1 dB RG=10M
2N5902, 6 | 2N5903,7 | 2N5904,8 | 2N5905,9
Characteristic Unit Test Conditions
Min | Max | Min | Max | Min |Max | Min | Max
17 2.0 20 2.0 2.0 VDG = 10 V.| on5902.5
— hgi-lg2! Ditferential Gate Current nA ip = 30 uA,
18 02 02 02 02 T - 125°C | 2N68069
1| |lbsst Saturation Drain Current Ratio | gg5] 1 |o9s| 1 |oes| 1 |oes| 1| - |vps=10v.vgs=0
wm| Ipss2 (Note 1)
|a
20]|T|3 Transconductance Ratio 097 1|oe7| 1]oes| 1 Joes| 1] - f=1kHz
C | 552 {Note 1)
FAl ’: VGs1-Vgs2!  Differential Gate-Source Voltage 5 5 10 15 mv
N VoG =10V | 1= 25°%C
5 20 40 o
2le ANVGg1-VGs2! Gate-Source Voltage Differential ° o | ID=30uA | Tg =125"C
— — a7 Diift (Note 2) uvre Th-55°C
3 5 10 20 40 T - 28°
29 180518052/ Differentiat Output Conductance 0.2 0.2 0.2 0.2 | umho f=1kHz
*JEDEC registered data. NT
NOTES:

1. Assumes smaller value in numerator.
2. Measured at end points, Ta and Tp.
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903 2N5904 2N5905

2N5906 2N5907 2N5908 2N5909

2N5902 2N5

iconix

APPLICATIONS

> <
<

> <

S 465K

+av

o)
-12v

+3TO +15V*

50K

-5 TO -15V

+3TO +1BV*

-t2v

*Use lower voltages for minimum Ig

=

Siliconix

+12v

+3TO +15v*
0

+5TO +16v*

-5 TO -15V
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matched dual B

Siliconix

n-channel JFETs rerormance curves nzr

See Section 5

deSigned for e oo BENEFITS

® High Gain through 100 MHz

CTL6SNT LL6SNT

B Wideband Differential gfs > 5000 umho
Amplifi ers ® Matching Characteristics Specified
’ To-78
*ABSOLUTE MAXIMUM RATINGS (25°C) See Section 7
Gate-to-Gate Voltage ........................ 180V 7y
Gate-Drain or Gate-Source Voltage .............. -25V o .
GateCurrent ..............c0vivnnn.. ceeee... BOMA

Device Dissipation (Each Side), {Derate 3 mW/°C).. 367 mW
Total Device Dissipation, (Derate 4 mW/°C)....... 500 mW

Storage Temperature Range.............. -65 to +160°C
Lead Temperature
{1/16" from case for 10seconds) ............... 300°C s

1
BOTTOM VIEW

*ELECTRICAL CHARACTERISTICS (25° unless otherwise noted)

Characteristic Min Max Unit Test Conditions
! 1 Gate R Current 10 [ ety 15V, Vpg =0
=t ate Reverse Curren =- , = [
2] |'ess 250 | na | VOGS oS TA = 150°C
3|8 | 8BVgss Gate-Source Breakdown Voltage -25 Ig=-1uA, Vps=0
4 Z VGS(off) Gate-Source Cutoff Voltage -1 -5 v Vps=10V,Ip=1nA
i T | Vas Gate-Source Voltage -0.3 -4
! -100 A | vpg=10V,Ip=5mA
6{C|Ig Gate Operating Current P DG 0 P yread
] -100 nA Ta=126°C
Saturation Drain Current ’ _ -
7 ipss | (Note 1) 7 40 mA | Vps=10V,Vgg=0V
8 Ofs Common-Source Forward Transconductance 5000 10,000 f=1kHz
9 Ofs Common-Source Forward Transconductance - 5000 10,000 amho f= 100 MMz
10| p | g0s Common-Source Output Conductance 100 f=1kHz
1" x G0 Common-Source Output Conductance 150 =100 MHz
1 A | Ciss Common-Source Input Capacitance 5 oF Vpg=10V,ip=56mA f= 1 MHz
13 ff Crss Common-Source Reverse Transfer Capacitance 1.2
\'
14(Cg, Equivalent Short Circuit Input Noise Voltage 20 ﬁ =10 kHz
- — T=10kHz
16 NF Spot Noise Figure 1 dB Rg = 100K
2N5911 2N5912 i
Characteristic Unit Test Conditions
Min Max Min Max
16 lig1-iga! Ditferential Gate Current 20 20 nA VpG=10V,Ip=5mA TTA =125°C
iDgs1 Saturation Drain Current Ratio ) _ = =
17 . m " (Notes 1 and 2) 0.95 1 0.95 1 Vps=10V,Vgs=0
18 ? VGs1-VGs2!  Differential Gate-Source Voltage 10 15 mv
—— c _—‘:‘T'
90| \ 20 40 A
—1 1 | AVGS1-VGS2! Gate-Source Voltage Differential Ve | B=1 %
20| N AT Dritt {(Note 3) 20 %0 Vpg=10V,Ip=5mA TaA =-56°C
G Tg = 25°C
21 E Transconductance Ratio (Note 2) 0.95 1 0.95 1 - f=1kHz
9fs2 m
-
*JEDEC registered data. NzF =
NOTES:

1. Pulsewidth < 300 us, duty cycle < 3%.
2. Assumes smaller value in numerator.
3. Measured at end points, T and Tg.

0
0
3
X
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3N163 3N164

iconix

enhancement-type

p-channel MOSFETs

designed for. . .

® Ultra-High Input Impedance
Amplifiers
Electrometers
Smoke Detectors
pH Meters

B Digital Switching Interfaces

® Analog Switching
*ABSOLUTE MAXIMUM RATINGS (25°C)

Drain-Source or Gate-Source Voitage 3N163 .... .. -40V
Drain-Source or Gate-Source Voitage 3N164 .. .. .. -30V
Transient Gate-Source Voitage (Note 1} ......... +1650V
DrainCurrent ......... ... .. .. iiiinun.n. ~-50 mA
Storage Temperature ................. -65 to +200°C
Operating Junction Temperature . . ....... -55 to +160°C
Total Device Dissipation

(Derate 3.0 mW/°Ct0 150°C) .............. 3756 mW

Lead Temperature 1/16" From Case For 10 Seconds . .265°C

Performance Curves MRA

3 3

See Section 5

BENEFITS

® Rugged MOS Gate Minimizes Handling
Problems

+150 V Transient Capability

® Low Gate-Leakage

Typically 0.02 pA

® High OffIsolation as a Switch

IDss < 200 pA

TO-72
See Section 7

K

colfEm—os
L

*ELECTRICAL CHARACTERISTICS (25°C and Vs = 0 unless otherwise noted)

Characteristic Min3N163Max Min3N 164Max Unit ‘Test Conditions
1 -10
] Vgs=-40V,Vpg=0 T
2 25 GS os Ta=125C
3 IGss  Gate-Body Leakage Current 7 PA -

— . =10 Vgs=-30V,Vps=0 —
4 .26 TaA=125°C
5|$ BVpgs Drain-Source Breakdown Voitage -40 -30 Ip = -10 A, Vgg=0

T -
6 A BV§D5 Source-Drain Breakdown Voltage -40 -30 Is=-10UA Vgp=Vpp=0
71t | Vas Gate Source Voltage -3 -6.5 -2,5 -6.5 v Vps=-15V,ip=-0.5 mA
8] VGS[th) Gate-Source Threshotd Voltage -2 ) -2 -5 Vps= V§§, Ip =-10 A
9]C |t Drai toff Current -200 -400 Vpg=-15V,Vgs=0
DSS rain Cutoff Curren oA Gs
10 1sps  Source Cutoff Current -400 -800 Vgp=-20V,Vgp=0,Vpg =0
1 In(on) ON Drain Current -5 -30 -3 -30 mA Vps =-15V, Vgs =-10V
12 rDS(on) DPrain-Source ON Resistance 250 300 Q Vas =-20V, Ip = -100 pA
Common-Source Forward
° 5 afs Transconductance 2000 | 4000 | 1000} 4000 pmho | VDS=-15V, £=1kHz
lp=-10mA
Common-Source Qutput D
14 2 90s Conductance 250 250
15 M Ciss Common-Source Input Capacitance 2.5 25
Common-Source Reverse Transfer - = = 2
16 é Crss  Copacitanes 0.7 0.7 pF Vpg=-16V,Ip=-10mA [f= 1 MHz
17 Coss Common-Source Output Capacitance 3 3
18 s td{on) Turn-ON Delay Time 12 12 Vpp=-16V
19 wht Rise Time 24 24 ns 1D{on) =~10mA
20 toff Turn-OFF Time 50 50 Rg =R = 1.5 kS
*JEDEC registered data Voo MRA
NOTE: RL
1. Transient gate-source voltage JEDEC registered as +125 V. Ag Vour INPUT PULSE SAMPLING SCOPE
Vin RISE TIME< 2 ns t, < 0.2ns
5002 PULSE WIDTH > 200 ns CiN<2pF
Ry > 10 MQ2
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current regulator diodes .Z..
dESigﬂed fOr' e o o n?(foﬁmnﬁKgu?e? Section 5

B Current Regulation BENEFITS

° Si
] Currenf Limiﬁng Simple Two Lga‘d Current Source
® Current Insensitive to Temperature

B Biasi Changes
B asmg Temperature Coefficient Better

® Low Voltage References Than 1500 ppm/°C On All Devices
® TO-18 Package for Improved Current
Control
o Simplifies Floating Current Sources
No Power Supplies Required

0Lby) ybnody ZzZowd

ABSOLUTE MAXIMUM RATINGS (25°C) T0-18
See Section 7
Peak Operating Voltage ................ ve.... 100V
ForwardCurrent ..............ccovevuenn... 20mA
Reverse Current ........... wetenciieeaa.... BOMA AnOOE )
Thermal Resistance )¢ .....................100°C/W
Power Dissipation at Tc=25°C ........ ceve.... 1.25W
Operating Junction Temperature ........ -b5to+150°C
Storage Temperature ................. . -556 10 +200°C cATHODE € ase 4

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

Symbol Igy Zg % vy POV 09
Paramaeter Regulator Current namic Impedance | Knes Impedance | Limiting Voltage | Peak Operating Voitage Temperature Cosfficiant G
Vg=28V Ve=26V 1F = 0.8 1F1(Min) 1E= L11F1(Max) V=28V VE=25V V=25V E
| Vest Conditions {Note 1} (Note 2) Mk {Note 3) (Note 4} _B5°C < Ta < 25°C | 0°C < To <50°C | 26°C < Ta < 126°C | O
(mA) MO Ms Volts M
Units Min Volts T re T rc Typ ppm/°C
" Nom | Min | Max | _Min | Tye Min | Tve | Max | Typ " Ve ¥e phm Ve epm veee
cA022 0.22 [0198jo.242 | 130 | 180 275 |38 1.0 0.40 100 +1350 +1050 +750
CRO24 0.24 |0216J0.264 | 100 | 140 235 |30 1.0 0.45 100 +1200 +900 +600
cRoz7 0.27 |0243j0297 | 9.0 | 130 195 | 28 10 050 100 +1000 +700 +400
CR030 0.30 [0270j0330 | 80 | 120 160 | 26 1.0 056 100 +800 +500 +200
CRO33 033 0297jo363 | 68 | 110 136 | 22 10 0.60 100 +600 +300 ~50 :
CR039 0.39 [0351j0420 [ 410 | 95 100 | 180 |105 | o070 100 +300 +50 ~300 v
CRO43 043 |0387/0473 | 330 | 86 087 |166 | 106 | 078 100 +150 -180 -450
CRO47 047 |0423j0517 | 270 | 80 076 [150 |110 | oss 100 ~50 ~300 -600
CROBB 0.56 |0.504/0616 | 190 | €5 086 125 |1.20 | o098 100 -300 -800 -900
CRO62 062 |o6eajoesz | 185 | 62 047 |15 {130 | 110 100 -600 -800 -1100
CROGS 068 [0612Jo748 [ 135 | 85 0400 170 [1.15 [ 070 100 +850 +400 -50
CRO75 0.76 (06760828 | 146 | 72 033|150 [120 [ 078 100 +650 +200 -250
CRo82 082 [0738Josoz | 100 | 60 0290{130 |[126 | o080 100 +450 +50 450
CR091 091 {o819[1001 | o088 | 52 0240110 |120 | oss 100 +300 -150 -600
CR100 1.00 {0.000[1.700 | o080 | 44 0205|095 |13 | oss 100 +150 -300 750 3
CR110 110 [ogeofr.210{ o070 | 38 o180 o080 [140 | 105 100 | +80 ~450 -900 M
CR120 1.20 [1.08 [1.32 084 | 33 0165071 [145 | 118 100 -150 -600 -1080
CR130 130 [1.17 [1.43 088 | 32 0135|060 150 | 125 100 ~300 ~780 ~1200
CR140 140 |1.26 [1.54 054 | 25 o1s|os2 |18 | 130 100 —400 -850 -1300
CR150 1.50 {1.36 |1.66 061 | 22 0105046 | 180 | 1385 100 ~500 -950 ~1400
CR160 160 |1.44 [1.76 0475 | 1.00 0092|035 |[16s | o0s0 100 +650 +350 +50
CR180 180 [1.62 |1.08 0420 o098 0074 (030 |175 | o055 100 +500 +200 ~100 .
CA200 2.00 {1.80 |2.20 0396 | 088 006t (026 186 | oe0 100 +360 +60 ~250
CR220 220 (198 242 0370 o080 0062 (022 |185 | 085 100 +200 -100 -350
CR240 2.40 (216 264 0.346| 075 0044 (020 |200 | 070 100 +50 -200 —450 N
cR270 270 (243 J2o7 0320{ oes 0036 (018 | 215 | 075 100 -100 -300 -550 K
CR300 3.00 |270 [a.30 0300 | 0.0 0029 (014 |225 | oss 100 -250 —450 -700 o
CR330 2.30 [297 363 0280 | 088 0024 (013 235 | 030 100 —400 -600 -800
CR360 3.60 [3.24 [3.98 0265 | 052 0020 (011 | 280 | o096 100 -860 -760 -900
cR380 3.90 [3.51 Ja.20 0.265 | 048 0017|010 |260 | 100 100 ~700 -850 -1000
cRra30  [4.30 (387 la73 0245 045 0014 |ooo |275 | 110 100 -850 -950 -1100
CR470 470 |4.23 517 0.235 | 0.40 0012 {008 [290 | 140 100 ~1000 -1100 -1200 m
-
NOTES: NKL, NKM, NKO d

1. Pulse test — steady state currents may vary.

2. Pulse test — steady state impedances may vary,
3. Min VE required to insure tg > 0.8 g4 {min)-
4. Max Vg whers IE < 1.1 Ig{ (max) is gusrantead.

XU
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CR022 through CR470

iconix

Current-Limiter Diode V-1 Characteristic

¢

. Zx Z4
POV @ 1.1 11 MAX)
VL @08 IErn
Ve 60V 2V ooy F
n
EQUIVALENT CIRCUIT
‘? o]
C> C IF1 %El_ld TG
Ag -
Rs
©
APPLICATIONS

The current-limiter diode is the electrical dual of the Zener diode.

Constant-Current

Timing Circuits

+

)

e

Collector or Drain

Hi-Z Load Resistors

¢

+ O

SYMBOLS AND DEFINITIONS

A
c

IF
IF1
POV
0
buc
0sA
ZK

24

+
D
s

Emitter or Source Biasing

Anode (Drain)
Cathode (Source and Gate Shorted)

Forward Current (Anode Positive)
Current at a specified Test Voltage, VF

Peak Operating Voltage

Current Temperature Coefficient

Thermal Resistance Junction to Case

Thermal Resistance Junction to Ambient

Knee AC Impedance at specified V. ZK should
be as high as possible and is specified as a mini-
mum.

Dynamic Impedance at specified VF. Zq is speci-
fied as a minimum.

Constant-Current Supply
or Current-Limiting Element

_J;:
|

Logic Circuit Pull-Up
Current Source

N
5
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enhancement-type

p-channel MOSFET
designed for. ..

® High-Input
Impedance Amplifiers

Smoke Detectors
Electrometers
pH Meters

ABSOLUTE MAXIMUM RATINGS (25°C)
Drain-Source Voltage

) g

Performance Curves MRA
See Section 5

BENEFITS
@ High Input Impedance

lgss = 30 Femto Amp Typical
® High Gain

9¢s = 1000 umho Minimum

Gate-Source Voltage . . .. ..., +10V See;(o)c:iin 7
DrainCurrent .. ... ... ...ttt ienannnnes 30 mA
Total Device Dissipation at (Or Below) T = 25°C
(Derate 3mW/°Cto+150°C) .. .............. 375 mW
Operating Junction Temperature. .. ........ -55 to +150°C D
Storage Temperature. . .. ................ —65 to +200°C n_-T
Lead Temperature ¢ G_Jﬂ adc
{1/16" from case for 10seconds) ............... 265°C s e o
ELECTRICAL CHARACTERISTICS (25°C)
Characteristic Min Max Unit Test Conditions
[ 1] s lgss Gate-Source Leakage Current -10 pA Vgs=-10V,Vpg =0
2| T| BVpss Drain-Source Breakdown Voltage —25 \'4 Ip=—10kA,VGgg=0
E 21 vas Gate-Source Voltage 20 | 60 | V | Vpg=—10V,ip=-10uA
-i 11 Ipss Drain Cutoff Current -20 nA Vps=-10V,Vgg =0
5 ¢ 1D(on) ON Drain Current -3.0 mA Vpg=-10V,Vgg=-10V
6|2 ors $:’a’“n:c‘zzfu°c‘:;i:°'wa'd 1000 umhos | Vpg=—10V, Ip=—2mA, f = 1 kHz
7 2 Ciss Comnjon-Source Input 6.0
—M Capacitance pF Vpg=-10V,Vgg=-10V, f=1MHz
8 | c Common-Source Reverse 15
c| “rss Transfer Capacitance ’

MRA

347
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DPAD1 DPAD2 DPADS DPAD10O
DPAD20 DPAD50 DPAD100

iconix

dual pico ampere diodes

designed for. ..

m Clipping Circuits
B Diode Switching

B High Impedance Protection
Circuits

BENEFITS

® Very High Off-Isolation
1 pA Max (DPAD1)

® High Isolation Between Diodes
20 Femto Amp Typical (DPAD1)

® Matched Capacitances
® Compact Packaging

0

Siliconix

TO-71 TO-78
{Pins 2 and 6 Removed) (DPAD1 Only)
See Section 7 Sae Section 7
ABSOLUTE MAXIMUM RATINGS (25°C)
Forward Gate Current, EachSide. .. ............. 50 mA
Total Device Dissipation @ Tp = 25°C
Derate 4.0 mW/°Ct0125°C................. 400 mW e, e 1A 4
1 c
Storage Temperature Range............. —-55 to +125°C &1 A1 i
Lead Temperature & o
{1/16"" from case for 10seconds) ............... 300°C ) CASE € /5 o
Dxb n S %b a2
A :%Xo 7 A1 9\5% 7
1 1
€1 €4
BOTTOM VIEW BOTTOM VIEW
(ALTERNATE)
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
CHARACTERISTIC MIN | TYP | MAX | uniT TEST CONDITION
1 -1 DPAD1
2 -2 DPAD2
3 -5 DPADS
4 s I Reverse Current -10 | pA VR =-20V DPAD10
5 I -20 DPAD20
6T -50 DPAD50
7 (I: -100 DPAD100
8 -45 -120 DPAD1,2,5
BVR Reverse Breakdown Voltage 'R =-1uA
9 -35 v DPAD10, 20, 50, 100
10 |vg Forward Voltage Drop 08| 15 Ig=1mA DPADI1, 2, 5, 10, 20, 50, 100
11D 0.8 DPAD1,2,5
Y| Cr Capacitance pF VR =-5V,f=1MHz
12N 2.0 DPAD10, 20, 50, 100
™M
13| A |ICR1—CRyl Differential Capacitance 01 | 02| pF |Vgy=Vga=-5V,f=1MHz |DPAD1,?2,5, 10, 20, 60, 100
T

APPLICATION

Operational Amplifier Protection. Input Differential Voltage limited to 0.8 V
' (typ) by DPADS D4 and Dy Common mode input voltage limited by DPADS D3

and D4 to £15 V.,

Typical sample and hold circuit with clipping. DPAD diodes reduce offset voltages

fed capacitively from the FET switch gate.

DPAD10

01X 0,7 1

03 Y 04 %
+1BV -18v

+V -V +
IR<|9A% ;
DPAD1 oPADT 1ot
} 2N4393 b—0
Lc Vour
1 CONTROL SIGNAL

3-4

8

© 1979 Siliconix incorporated



IO.W"Ieaka .e ;:H:nix
pico-amp diodes
designed for . . . N

B Clipping Circuits 1 pA Max (PAD1)
B Diode Switching

B High Impedance
Protection Circuits

TO-18
See Section 7
ABSOLUTE MAXIMUM RATINGS (25°C)
ForwardCurrent .................... ... 50 mA
Total Device Dissipation ..................... 300 mwW ANODE
Storage Temperature Range............ -55°C to +1256°C A ‘1
Lead Temperature
I CASE LEAD FOR PAD1, 2,6
(1/16" from case for 10seconds) .............. 300°C CATHODE oNLY
ELECTRICAL CHARACTERISTICS {25°C unless otherwise noted)
Characteristic Min Typ Max Unit Test Conditions
1 -1 PAD1
2] 2 2
3 -5 5
4 : IR Reverse Current -10 pA | VR=-20V PAD10
5|A -20 20
6T -50 50
7 ‘I: -100 PAD100
8 -45 -120 PAD1, 2,5
- BVR Breakdown Voltage {Reverse) IR = -1uA
9 -35 \ PAD10, 20, 50, 100
10 VE  Forward Voltage Drop 0.8 1.5 IF=5mA PAD1, 2,5, 10, 20, 50, 100
1|D 0.8 PAD1,2,5
—Y| |CR; Capacitance pF VR=-5V,f=1MHz
12 |y 2 PAD10, 20, 50, 100
+
PADI0 IR <1 pl\% i_ Jj
D1 X o, % 3 Pab1 PADY 2N4117A
p- 2N4393 b-—o VouT
03 X 0, ‘ *
BV 18V CONTROL SIGNAL.
APPLICATION
Operational Amplifier Protection.input Differential Voitage limited Typical sample and hold circuit with clipping. PAD diodes reduce
to 0.8 V (typ} by PADS D¢ and D2 Common mode input voitage offset voltages fed capacitively from the FET switch gate.

timited by PADS D3 and Dg to 15 V.,

© 1979 Siliconix incorporated
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U200 U201 U202

iconix

n-channel JFETs
designed for . . .

B Analog Switches
B Commutators
m Choppers

Pérformance Curves NC

5

Siiliconix

See Section 5

BENEFITS

® Low Insertion Loss

Rps(on) <50 £ (U202)

® Good Off-Isolation

ID(off) < 1nA

TO-18
ABSOLUTE MAXIMUM RATINGS (25°C) See Section 7
Gate-Drain or Gate-Source Voltage . .............. -30V
GateCurrent .. ... ... ...ttt 50 mA
Total Device Dissipation at 25°C Case Temperature
{Derate 1T0mMW/°C) ........ccivriiiennnnnnn. 1.8W °
Storage Temperature Range.............. -65 to +200°C
Lead Temperature : Ge¢
{1/16" from case for 10 seconds). ............. 300°C s ° s
|
i
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
! U200 U201 U202
i Characteristic Unit Test Conditions
| Min | Max | Min [ Max | Min | Max
[IE Gate Reverse C . - L8 ) Vs =20V, Vps =0
2 GSS ate Reverse Current " =) 3 Yy GS = - . VDS = 180°C
_3- .?. BVGss Gate-Source Breakdown Voltage -30 -30 -30 v IG=-1uA,Vps=0
4| A| VGS(off) Gate-Source Cutoff Voltage -0.5 -3 ] -15 -5 | -356 | -10 Vps=20V,Ip=10nA
5 1; I Drain Cutoff Ci t ! ! ! nA \' 0V,Vv 12v
rain Cutoff Curren = s = -
c | 'Dloff) ] ; T aa ] VDS Gs Te0°C
6 IDSs Saturation Drain Current (Note 1) 3 25 15{ 75 30| 150 mA { Vpg=20V,VGgs=0
7 rds{on} Drain-Source ON Resistance 150 75 50 | ohm | Vgg=0,1p=0 f=1kHz
D . Common-Source Input = =
8| y | Ciss Capacitance (Note 1) 30 30 30 Vps=20V,Vgs=0
Nk C Si Reverse Transfer PF F= 1 MRz
ommon-Source Rev _ .
9 Crss Capacitance 8 8 8 Vps=0.Vgs=-12V
NOTE: NC

1. Pulse test required, pulsewidth = 300 usec, duty cycle < 3%.
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monolithic dudl
n-channel JFETs

designed for . ..

1

Siliconix

Performance Curves NNP
See Section

* * ° e
m Differential Amplifiers BENEFITS
® Good Matching Characteristics
TO-71
See Section 7
ABSOLUTE MAXIMUM RATINGS (25°C) 0,0 O,
Gate-Drain or Gate-Source Voltage .............. .50V G [
GateCurrent ........... e .. B0 mA
. A . s s,
Total Device Dissipation at 25°C ? 2
(Derate 1.7 mW/°C 10 200°C) ............... 300 mW 5
Storage Temperature Range.............. -65 to +200°C °
Lead Temperature
(1/16" from case for 10 seconds) ......... ......300°C a2 I %) e
BOTTOM VIEW LI ]
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
Characteristic Min Max Unit Test Conditions
4 Gate R C -1%0 PA | Vgs=-30V,Vps =0
ate Reverse Current = - . =
. Gss r 500 oA | VG oS 150°C
_3_ S| BVGss Gate-Source Breakdown Voltage -50 Ig=-1uA, Vps=0
_4 I VGS(off) Gate-Source Cutoff Voltage -0.5 -4.5 \ Vps=20V,Ip=1nA
5|T| Vags Gate-Source Voltage -0.3 -4.0
BN -50 pA | Vpg =20V, Ip =200 A
6|C| g Gate Operating Current béG o K 3
] -250 nA 125°C
7 Ipss Saturation Drain Current {Note 1) 05 5.0 mA Vps=20V,Vgs=0
8 Ci S F d Ti d (N 1) 1000 3000 v 2V,V 0 f21KkH:
mmon- ! t = . =
B [:TH ommon-Source Forward Transconductance (Note 1000 DS GS T~ 00
9 e Gfs Common-Source Forward Transconductance (Note 1) 600 1600 umho | Vpg =20V, Ip = 200 uA
10| N | 90s Common-Source Qutput Conductance 35 Vps=20V,Vgs=0 f=1kHz
" IG 9os Common-Source Qutput Conductance 10 VpG =20V, Ip = 200 uA
i é Ciss Common-Source Input Capacitance i [ oF f=1MHz
2 Crss Common-Source Reverse Transfer Capacitance 2 . VDS =20V, Vgs =0
14 &, Equivalent Short Circuit Input Noise Voitage 80 n_z =100 Hz
i U231 | U232 | U233 | U234 | U235 . "
Characteristic Max | Max | Max | Max | Max Unit Test Conditions
15 llg1-ig2! Differentiat Gate Current 10 10 10 10 10 nA [VpGg= 20V, Ip =200 uA 125°C
(Ipss1-1DSs2}  Saturation Drain Current 5 = =
16 5 5 5 10 14 Vps=20V,Vgs=0
DSS1 Match (Note 1) > * 0§ GS
Differential Gate-S: -
17 ': IVgs1-Vgs2! Vlm";;e" 1al aate-Source 5 | 10 15 | 20 | 25 mv
T TA= 25°C
18 10 25 50 75 100
ﬁ ANGS1-VGS2! Gate-Source Voltage uv/°c Tg =126°C
- AT Differential Drift (Note 2) " Ta=--65°C
e 10 | 25 50 76 | 100 VDG =20V, Ip = 200 uA Tg = 26°C
—G -
20 (9s1-9¢52) I‘t‘;art\sc?;\ductance Match 3 5 5 10 15 %
] 9fs1 ote f=1kHz
Differential Qutput "
21 k0519052 Conductance 5 5 5 5 5 pmho
NOTES: NNP
1. Pulse test required, pulsewidth = 300 us, duty cycle < 3%. NP-D

2. Measured at end points, T and Tg.
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U257

iconix

matched dual
n-channel JFET

designed for . . .

B Wideband Differential
Amplifiers

ABSOLUTE MAXIMUM RATINGS (25°C)

i A
50 mA

Gate-Drain or Gate-Source Voltage
GateCurrent . .......coiiviiiennnennnen.
Device Dissipation (Each Side), T = 85°C

(Derate 3.85 mW/°C)......... e, 250 MW
Total Device Dissipation, Tp = 85°C

(Derate 7.7 mW/°C) .. ........ ceieieeeea... BOOMW
Storage Temperature Range.............. -65 to +150°C
Lead Temperature

(1/16" from case for 10seconds) . .............. 300°C

ELECTRICAL CHARACTERISTICS (25° unless otherwise noted)

5

Siliconix

Performance Curves NZF
See Section

BENEFITS

® High Gain through 100 MHz
9¢g = 5000 umho Minimum
® Matching Characteristics Specified

TO-78
Ses Section 7
| D2
Gq G2
$1 S2
&2 0z Gy
BOTTOM VIEW G p, %

Characteristic Min Max Unit Test Conditions

sl Gate Reverse Cui UL S, N 15V,Vps=0
- ate Reverse Current =- ,Vps= "

2|7 %8 250 | nA Gs S 150°C
_3_ .‘: 8VGss Gate-Source Breakdown Voltage -25 v Ig=-11A,Vps=0
L (I: VGS(off) Gate-Source Cutoff Voltage -1 -5 Vps=10V,lp=1nA

5 Ipss Saturation Drain Current (Note 1) 5 40 mA Vps=10V,Vgs=0

6 gfs Common-Source Forward Transconductance 5000 10,000 Vps=10V, Ip=6mA | f=1kHz

7 o s Common-Source Forward Transconductance 5000 10,000 n VpGg=10V,ip=5mA = 100 MHz
—_ #mho

8|Y| gos Common-Source Output Conductance 150 Vps=10V,Ip=5mA |f=1kHz
i 2 dos Common-Source Output Conductance 160 =100 MHz
10 | M| Ciss Common-Source Input Capacitance 5
-—1 pF VpG=10V,Ip=5mA | f=1MHz
MiclCrss Common-Source Reverse Transfer Capacitance 12
12 en Equivalent Short Circuit Input Noise Voltage 30 V%: f=10kHz

[

131M -DSS1 Saturation Drain Current Ratio (Notes 1 and 2) 0.85 1 Vps=10V,Vgs=0
__{aflDss2 )
14 ; IVGs1-VGgs2!  Differential Gate-Source Voltage 100 mV
—nlz —
15 1 gf—ﬂ Transconductance Ratio {Note 2) 0.85 1 Vpg=10V,Ip=5mA
-3 fs2 | £=1kHz
16 l9051-90s2! Differentiat Qutput Conductance 20 umho
NOTES: NZF

1. Pulse test required, pulse width = 300 us, duty cycle < 30%.
2. Assumes smaller value in numerator.

3-62

© 1979 Siliconix incorporated



n-channel JFETs
designed for . . .

® Analog Switches
B Commutators
m Choppers

ABSOLUTE MAXIMUM RATINGS (25°C)

TOS52
Reverse Gate-Drain or Gate-Source Voltage . ........ 30V See Section 7
GateCurrent ... .... e 100 mA
Drain Current ...... et vee.... 1.BA
Total Device Dissipation at 25°C
Free-Air Temperature (Note 1) .. ............. 500 mW o
Storage Temperature Range. .. ........... -65 to +150°C
Lead Temperature g o
{1/16" from case for 10'seconds)......... ..... 300°C s 0 s

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

u
Performance Curves NVA
See Section 5

BENEFITS

o Ultra-Low Insertion Loss
Rps(on) < 2.5 £ (U290)
® High Off-Isolation
1D(off) < TNA

Characteristic u290 uz9 Unit Test Conditions
Min Max Min Max

—1 Igés Gate Reverse Current 2 - oA VGs=-15V,Vpg=0
_2] -1 -1 1 wA ’ 150°C

3 B8VGss Gate-Source Breakdown Voltage -30 -30 Ig=-1uA, Vps=0
Z $ VGS(off) Gate-Source Cutoff Voltage -4 -10 -1.5 -4.5 v Vps=15V,Ip=3nA

5| A ) 1 1 | nA
E 1I- 1D{off) Drain Cutoff Current ; 7 7y Vps=5V,Vvgg=-10V 500G
_7- C | VDs(on) Drain-Source ON Voltage 25 70 mV | Vgs=0,Ip=10mA

8| |ioss roruresion Drain Currant 500 200 mA | Vps=10V,vgs=0

9| | roston) Datie Drain-Source ON 10 25 2 7 | @ |[vgs=0V.ip=10mA
E 3 Tdsion) Drain-Source ON Resistance 10 28 2 7 Q Vgs=0,lp=0 f=1kHz
11| N| CsGo Source-Gate OF F Capacitance 30 30 Veg=15V,Ip=0
12| a CpGo Drain-Gate OFF Capacitance 30 30 pF VpG=15V,Ig=0 f=1MHz
13 ¢ | csgrepg  Source Gate Plus Drain Gate 160 160 VDs=0,Vgs =0
T‘;— td{on) Turn-ON Detay Time 15 15 VDD = 1.5V, Ip(on) =30 mA, R| =502,
E s Lt Rise Time 20 20 ne VGSton) =0V,
16 | W] ta(off) Turn-OFF Delay Time 15 15 VGs(off) = -12V (U290)
7| [y Fall Time 20 20 VGS(off) = - 7V (U291

NOTES: NVA

1. Derate linearly at the rate of 4.0 mW/°C.
2. Puise test required pulsewidth 300 us, duty cycle < 3%.
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U304 U305 U306

iIConNix

-channel JFETs i
p Siliconix
[ ]
designed for . . . Performance, CurvesPS
See Section 5
°*
B Analog Switches BENEFITS
mC tat ® Low Insertion Loss
ommurarors RDS(on) < 85 2 (U304)
n Cho ers ® High Off-Isolation
PP ID(off) < 500 pA
o TO-18
ABSOLUTE MAXIMUM RATINGS (25°C) See Section 7
Reverse Gate-Drain or Gate-Source Voltage (Note 1).. 30V
GateCurrent .............. e R 50 mA
Total Device Dissipation, Free-Air
(Derate 28 mW/°C) . ..ot 350 mW ®
Storage Temperature Range. . ............ -85 to +150°C R
Lead Temperature o
{1/16"* from case for 60 seconds) ............. 300°C s G.c s
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
U304 U305 u306
Characteristic Unit Test Conditions
Min | Max | Min | Max | Min | Max |
! i Gate R C 50 500 500 | oA Vi 20vV,V 0
. t = , = -
5 GSS ate Reverse Curren 0 o 10| A GS DS 150°C
3 BVGss Gate-Source Breakdown Voltage 30 30 30 Ig=1u4A,Vps=0
_4) s VGS(off) Gate-Source Cutoff Voltage 5 10 3 6 1 4 Vps=-15V, Ip=-1uA
T v VGs =0, Ip = -15 mA (U304),
sl A VDS(on) Drain-Source ON Voltage -13 -08 -0.6 Ip = -7 mA (U305},
T Ip = -3 mA (U306}
8| C|lIpss Saturation Drain Current (Note 2) -30 | -60 | -16 | -60 -5 -26 | mA | Vpg=-15V,VGs=0
7 " -500 -500 -500 | pA Vps=-15V, Vgs = 12V (U304),
— [} Drain Cutoff Current Vi =7V (U305}, By e
s D{off) ai 0 rren o o 0 | A ng v (U306) 150°C
ol 'DS{on} Static Drain-Source ON Resistance 85 110 175 | @ | Vgs=0V,Ip=-1mA
10 rds{on) Drain-Source ON Resistance 85 110 175 { € | vgs=0V,Ip=0 f=1kHz
11| p | Ciss Common-Source Input Capacitance 27 27 27 Vps=-15V,Vgs=0
Y Vps =0, Vgs = 12 V (U304 f=1MHz
F Ds=0.VGs ( )
12| N Crss gomar‘\:';to:ri:urce Reverse Transfer 7 7 7 P VGs = 7 V {U305),
° Vs = 5V (U306)
. U304 U306 U306
-1_3:_ ; td(on) Turn-ON Delay Time 20 25 25 Voo RV I Ve
gt Rise Time 15 25 35 VGS{off) 2V 7V 5V
— ns
15| T | tdiotf) Turn-OFF Delay Time 10 18 20 Ry 580 7430 | 180082
16 ; % Fall Time 2% 40 60 VGs(on] 0 0 ]
ID{on) {-15mA -7 mA -3mA
NOTES: Ps
1. Due to symmetrical geometry these units may be operated with
source and drain leads interchanged.
2, Pulse test pulsewidth = 300 us, duty cycle < 3%.
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n-channel JFETs

designed for . . .

® VHF Amplifiers

®m Front End High Sensitivity
Amplifiers

m Oscillators
m Mixers

ABSOLUTE MAXIMUM RATINGS (25°C)

b2 4
Siliconix
Performance Curves NZA
See Section 5

BENEFITS

@ |ndustry Standard
o High Power Gain
16 dB at 105 MHz, Common-Gate
11 dB at 450 MHz, Common-Gate
® Low Noise
2.7 dB Noise Figure at 450 MHz
© Wide Dynamic Range
Greater than 100 dB
® 75 Q Input Match Common Gate

. TO-52
Gate-Drain or Gate-Source Voltage ............... -25V See Section 7
GateCurrent .......... e e 20 mA
Total Power Dissipation at TA =256°C ...... .... 500 mw
Power Derating to 150°C . ............. .... 40mwW/°C
Storage Temperature Range.............. -85 to +150°C o
Lead Temperature
{1/16" from case for 10 seconds) ..............300°C ¢ ok
s D s
ELECTRICAL CHARACTERISTICS {25°C unless otherwise noted)
- U308 U309 U310 . .
Characteristic Min | Typ | Mox | Min | Tye | Max | Min | Typ | Max Unit Test Conditions
1 -150 -150 ~150 | PA -
— lgss Gate Reverse Current M _ (i (]
o2 -160 —150 -150| nA |VGs=0 Ta=126°C
S Gate-Source Breakdown N
3 -; BVgss Voltage —25 ~25 -25 v Ig=-18A,Vps=0
41TV £ Gate-Source Cutoff Valtage -1.0 -6.0| -1.0 40|25 6.0 Vps=10V,ip=1nA
GS{off} DS D
—1 - -
5| ¢|ipss (S,::“t'::';’" Drain Current 12 60} 12 30| 24 60| ma [vpg=10v,vgs=0
Gate-Source Forward = -
6 VGsif) Voltage 1.0 1.0 10} V Ig=10mA,Vpg=0
Common-Gate Forward
7 Stg Transconductance (Note 1) 10 20) 10 0] 10 18 | mmho Vos=10V, |, .\
[+] iy = z
Common-Gate Output ip=10mA
%
8 N Yog Conductance 200 200 200 | umho
9 lG Cgd Drain-Gate Capacitance 25 2.5 25 oF VGgs=-10 V| £= 1 MH2
10|y | Cgs Gate-Source Capacitance 5.0 5.0 5.0 Vps=10V
c - —
— Equivalent Short Circuit nV | Vpg=10V, -
1 €n Input Noise Voltage 10 10 10 Jhz Ip=10mA f=100 Hz
12 Common-Gate Forward 15 15 15 f = 105 MHz
13 " 9fg Transconductance 14 14 14 £ =450 MHz
1411 Common-Gate Output 0.18 0.18 0.18 mmho =105 MHz
5], Sog Conductance 0.32 0.32 0.32 Vps =10V, | 1= 450 MHz
16| R G Common-Gate Power 14| 16 14| 16 14] 16 Ip=10mA | =105 MHz
17 g P8 Gain (Note 2) 10 11 10 11 10] 11 1= 450 MHz
18 1.5] 2.0 15| 20 15| 20| dB # = 106 MHz
— NF Noise Figure
19 27| 35 27| 35 27| 35 £ = 450 MHz
NOTES: NZA

1. Pulse test duration = 2 ms.
2. Gain (Gpg) measured at optimum input noise match.
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U308 U309 U310

iconix

APPLICATIONS

200-250 MHz Wideband Amplifer (1 dB Ripple)

3-Stage Amplifier Circuit
%2 ¢y o Cq cy  TEQ
INPUT | out
VSWR |
1.06/1 1 ]
max — Ly I L2 Ly te =
c2 it Jjea ¢ A }|ce
Ry i Az
U
RFCy
€1, Cq, C7,Cg =88 pF L1tz Lg =120 nHy Vp=+20V
€2.C5 =600 pF Lo Lg Lg =222nHy
€3.Ca.Cg = 1000 pF RFCy, RFCy = 2.2 sty
Q1,Q2,G3 = Sikiconix U310 Ry, Rz 510
450 MHz Common Gate Amplifier
C:
iN 3 U310
soa (&= 1
- our
T | T4, 08
1 ;{ & 7£cz £
| o
Cs | C7 N
j|¢ e
AFC
lika:
= “Vpo

€4, C2 - 0.8-10 pF JFD model MVM 010W
C3. C4 — 835 F Evie saries 638-002D

Cg, Cg — 5000 pF Eris (2443-000}

€7 - 1000 pF ALLEN-BRADLEY type FASC

AFC — .33 :H MILLER typs {230-30)
T1 -~ oneturn, #16 copper wire, %" 1.D. {Air Core)

Tap — one tum, #16 copper wire, %" 1.D. {Air Core)

2
T2s — one tum, #16 copper wirs, %" 1., (Air Core)

Prototype Active Balanced Mixer*

it
L
E I
= cz T1
s (o L ki
3] +VpD 1HE<I
. e
UAAS Lo
” T"
T wee "
L2
=Cs ==Cs
€1.Cp— .0 pfd Cig -0t yuF =
C2,Cq—1-10pF g, Lz— 13shy
C3 —1000pF  Qy.Qz- U310
Cq. Cg ~ 30 pF T1 —RELCOMBT-@
C3,Cq — 88 pF

*Reference Siliconix Application Note AN71-2.

2 Tone Intercept & Compression

POWER OUT {dBm)

$.5.B NOISE FIGURE {dB)

Point Measurement

o | INTERCEPT POINT
B/W (1dB) = 50 MHz
+20 | fo = 225 MHz A
G=24d8 /y
0 A 1d8
/ / COMP.
-20 /’
W /
/ / %d ORDER
-60 INTI -
LATION
PRODUCT
0 40 20 o 20
POWER IN (dBm)

Noise Figure vs. Power Gain

6—T—T 18
vp =415V
f = 450 MHz
5 15
GAIN
4
3 NOISE FIGUR
2
1 3
o 3 dB BANDWIDTH = 10 MHz °
4 6 8 10 12 14 16 8 20 22 24
Ip — DRAIN CURRENT {mA)
Comparison of Mixer IM
Characteristics
SOURCE INJECTED MIXER (L.O. & SIGNAL)
FREQ LO = 120 MHz; POWER 1.O: +17 dBm
15 FREQSIG = 150 Mz .
| DRAIN IMPEDANCE:
Wy 1700 chms e o o o 40
[E1 S ohms 138 2
o 12} \  inrencert e 432
= \ POINT , «° o
w " 428 3
S 10 ‘20 ™
2 ]
; 9 +20 E
o 8 +16
g 8
7 412
I
8 +8 ?
5 +4
< . . — 0
° 1 2 3 a 5

VGS — GATE-SOURCE VOLTAGE (VOLTS)
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n-channel JFET

designed for . . .
B VHF Amplifiers
m Oscillators

m Mixers

ABSOLUTE MAXIMUM RATINGS (25°C)

Gate-Drain or Gate-Source Voltage ............... -25V
Gate CUImeNt ... . ittt iianeannanaraannnn- 10 mA
Total Dévice Dissipation {Derate 1.7 mW/°C) ... .. 300 mW
Storage Temperature Range.............. -65 to +200°C
Lead Temperature

(1/16" from case for 10 seconds) ............. 300°C

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

P

Siliconix
Performance Curves NZA
See Section 5
BENEFITS

e High Power Gain
16 dB Typ @ 105 MHz, Common-
Gate
11.dB Typ @ 450 MHz, Common-
Gate

® Low Noise Figure
1.5dB Typ @ 105 MHz

2.7 dB Typ @ 450 MHz
e Wide Dynamic Range—Greater than
100 dB
TO-72
See Section 7

Characteristic Min Max Unit Test Conditions
LA Gate Reverse C 104 PA 1 ygs=-15V,Vps=0
b ate Reverse Current = + = [
2 s Gss ‘ -1501 nA @s bs 160°C
3 Z BVGsS Gate-Source Breakdown Voltage -25 ig=-1pA,Vpg=0
— v
2 ':' VGS(off) Gate-Source Cutoff Voltage -1 -6 Vps=10V,ip=1nA
s{C ! ipss Saturation Drain Current {(Note 1) 20 60 mA Vps=10V,VGgg=0
6 VGsif) Gate-Source Forward Voltage 1 v IG=1mA,Vpg=0
7 9 Common-Gate Forward Transconductance {Note 1} | 10,000 | 20,000
-— umho Vps=10V,Ip=10mA f=1kHz
8 e 9og Common-Gate Output Conductance 200
9N | €y Gate-Drain Capacitance 25
-~ pF VpG=10V,Ip= 5mA f=1MHz
10 Cgs Gate-Source Capacitance 6.0
NOTE: NzA

1. Pulse test duration = 2 ms.
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U312

Iicomx

n-channel JFET

designed for . . .

® VHF/UHF Common-Gate
Amplifiers

B Mixers

ABSOLUTE MAXIMUM RATINGS (25°C)

. 4

Siliconix

Performance Curves NZF
See Section 5

BENEFITS

® High Power Gain
10 dB Typical at 450 MHz,
Common Gate

® Low Noise
NF = 3.5 dB Typical at 450 MHz

Gate-Drain or Gate-Source Voltage ............... -25V T0-52
Gate CUITENE .. .ottt ee e ieeaeeanns, .. 10mA See Section 7
Total Power Dissipation at or below 25°C

Free-Air Temperature ...............co0vuu. 500 mW
PowerDerating ............covvvunennn... 4.0 mW/°C
Operating Temperature Range . .. ......... -65 to +150°C o
Storage Temperature Range.............. -65 to +150°C
Lead Temperature N ok

(1/16°' from case for 10seconds) ............... 300°C s o s
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

Characteristic Min Max Unit Test Conditions

De | Gate R C 0.1 nA Vgs=-15 =0 —
1 $ GSS ate Reverse Current o1 A Gs=-15V,Vps 150°C
3 ¢ BVGss Gate-Source Breakdown Voltage -25 Ig=-14A,Vps=0
411 | VGs(off) Gate-Source Cutoff Voltage -1 -6 v Vps=10V,Ip=1nA
; ¢ iDSsS Saturation Drain Current (Note 1) 10 30 mA Vpg=10V,Vgs=0
6 9fg Common-Gate Forward Transconductance {Note 1) 6000 | 10,000 | umho Voe = _
—o ps=10V,Ip=10mA f=1kHz
7y 9og Common-Gate Output Conductance 200 | pmho
—8-‘ N Cgd Gate-Drain Capacitance 1.2 pF ’ .
— VpGg=10V,ip=10mA f=1MHz
9 Cgs Gate-Source Capacitance 3.8 pF
NOTE:

1. Pulse test duration = 2 ms.

NZF
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n-channel JFETs 5 |8
Siliconix | 3
[
designed for. .. Berformance Curves NP
See Section 5 E\
. N
B VHF Buffer Amplifiers BENEFITS -
e ge #® High Gain
m IF Amplifiers gfs = 120,000 umho Typical 8
® Wide Dynamic Range B
® Low Intermodulation Distortion
TO-39
Seo Section 7
ABSOLUTE MAXIMUM RATINGS (25°C)
Gate-Drain or Gate-Source Voltage.............. ..—25V
GateCurrent..................coveveveen. .. 100mA
Total Device Dissipation (25°C Case Temperature)......3 W
Power Derating (to 150°C) .................. 24 mW/°C
Storage Temperature Range . ........ .....—551t0 +150°C o
Operating Temperature Range. . . .......... —55 to +150°C
Lead Temperature e et
{1/16" from case for 10 seconds) ......:........300°C s s o
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
U320 U321 U322
Characteristic Unit Test Conditions
Min | Typ | Max | Min | Typ | Max | Min | Typ | Max
A1 Gats Reverse Current (Note 1) -3 i 2 318 fyes=-15V, vps=0V
B . GSS ate Reverse Current (Note o5 05 05 | #A GS . VDS T=100°C
3| T VGsiotf) Gate-Source Cutoff Voltage -2 -10 -1 -4 -3 -10 v Vpg=5V,Ip=1mA
_4_ ? BVGss Gate-Source Breakdown Voltage | -25 . -25 -25 IG=-1uA, Vpg=0V
_5 1 | lDss Saturation Drain Current (Note 2)| 100 500 80 250 | 200 700 mA | Vps=15V,Vgg=0V
8| € VGs(H) Gate-Source Forward Voltage 1 1 1 v IG=1mA,Vpg=0V
7 DS(on) Drain-Source ON Resistance 10 1 8 Q Vgs=0V, Ip =10mA
8| |ofs o e (o) 75{120 | 200 | 75| 120 [ 200 | 78| 130] 200 |mmhos| vpg=15v,vgg=0v |f=1kH:
| . Common-Source Input
_9‘ 3 Ciss Capacitance 30 30 30
N Common-Source Reverse
108 A | Crss Transfer Capacitance 16 16 16 pF | VGgg=-10V,Vpg=0V |f=1MHz
1| Mlcg Gate-Source Capacitance 12 12 12 Vgs=-10V,Ip=0
_13_ c | Cgd Gate-Drain Capacitance 12 12 12 Vgp=-10V,Is=0
— Equivalent Short Circuit nv - - -
13 en Inbat Noise Voltage 2 2 2 NG Vps=56V,Ip=10mA [f=1kHz
14 9fg Common Gate Forward 55 55 55
H Transconductance
mi Commen-Gate Input
15] G | sig 56 56 56
— g""d“m':‘t — mmho | oG =20V, Ip = 26 mA | £ = 50 MHz
ommon-Gate Outpu
16 F 9og Conductance 05 05 05
17] n | Gps Power Gain {(Note 3) 9 9 9 dB
18] E|Fy Gain-Bandwidth (Note 4) 400 400 400 MHz | Vps=15V,Vgg=0V m
19 a NF Noise Figure (Note 3) 25 25 25 dB | Vpg=20V,Ip=25mA I f =30 MHz =
NOTES: Nip ﬁ'
1. Approximately doubles for every 10°C increase in TA.
2. Pulse test duration = 2 ms.
3. Noise figure {(SSB) and power gain measured in circuit shown in Figure 1.
4. Computed as gfs/Crss. i'
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U320 U321 U322

Siliconix

INPUT
50Q

IL OUTPUT
VO 50

T

1000 pF

Vas Voo

T1-6 TURNS #22 AWG TWISTED PAIR WIRE ON 0.375 INCH DIAMETER
INDIANA GENERAL F625-902 TOROID CORE.

50 MHz Power Gain and Noise Figure Test Circuit
for U320, U321 and U322
Figure 1

4 ———1 7
T rehcepT PoINT
» |
L TdB COMPRESSION A |
g 0 !
£ ofvop=20v
z Ip =27 mA
& -°T rrea-s0mn:z 7
§ -20
-30
2 ]
£ 4o 7
3 50 3rd ORDER
& INTER-
MODULATION
70 PRopucT f
|

-80
-90 -80-70-60-50-40-30-20-10 0 10 20 30
INPUT POWER (dBrm)

Gain - Intermodulation Characteristics
Figure 2

4

Siliconix
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monolithic dual
n-channel JFETs

designed for . . .

B Low Noise FET Input
Amplifiers

B Low and Medium Frequency

Amplifiers

Impedance Converters

B Precision Instrumentation
Amplifiers

® Comparators

ABSOLUTE MAXIMUM RATINGS (25°C)

7
Siliconix
Performance Curves NNR
See Section 5

BENEFITS

® Minimum System Error and Calibra-
tion
5 mV Offset Maximum (U401)
95 dB Minimum CMRR (U401-04)
® Low Drift with Temperature
10 ©V/°C Maximum (U401, 02)
® Operates from Low Power Supply
Voltages
VGS(off) <2.5V
® Simplifies Amplifier Design
Output Conductance < 2 umho
@ Low Noise
‘8 = 6 nVA/Hz at 10 Hz Typical

TO-71
See Section 7

e

4, Measured at end points, TA, Tp and Tg.

Gate-Drain or Gate-Source Voltage . e . . . . .. BOV
Forward Gate Current . . . . e e e ... 10mMA
Device Dissipation (each side)
od o
@Tp=85Cderate2.6 mwW/°C . . . . . . 300mw
Total Device Dissipation
o i
@Tp =85°C (derate 5mW/°C} . . . . . . 500mw
E o
Storage Temperature Range . . . . —65bto 200°C 52 o |l 6;
Gq $1
o D
ELECTRICAL CHARACTERISTICS (@ 25°C unless otherwise noted) soTromview !
401 402 U403 U408 u40s U408
- Uni Test Conditi
Characteristic Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max it ® tiom
1] | evess s;::f':“’“ Breskdown | _gg -50 -50 -50 -50 -50 v Vos =0, Ig = -1 A
Gate Reverse Current
21 | 'ass (Note 1} -25 -25 -25 -25 ~25 -25 pA Vpg =0, Vgs *-30V
3| | Vastotn s;:::“"" Cutoft -6|-28| -5|-25| -5|-28{ -s|-25| -s]-25) -s|-25 Vps=16V.lp=1nA
— v
T
A Gate-Source B . B B . . .
4 1A Vasion Voltags tom 23 23 2.3 23 23 23 Vpg = 16V, Ip = 200 A
— ]
5 (€] 1pss urston Drain Current | 0.5 {100 | 05| 100 | o0s| 10| os100| 05100 es|100 | mA | vpg=10V.vgs=0
[ -15 -15 -15 -15 -15 -15 | oA Vpg=15V,
——|le Gate Current (Note 1)
7 -10 -10 -10 -10 -10 -10 nA Ip = 200 A Tp = 126°C
8| |sver-g2 e Gato Braakdown 60 160 160 150 +50 50 v Vs =0, Vas =0, Ig = £14A
Common-Source Forward
[ T e o (Noa 2} | 2000 | 7000 | 2000 | 7000 | 2000|7000 | 2000 | 7000 | 2000 |7000 | 2000 | 7000 Vos= 10V .
— : fa1 kHz
Common-Source Output Vgs=0
10 { 80s oo, 20 20 20 20 20 20 .
— mho
D Common-Source Forward
1 [P g T e o 1000 [ 1600 | 1000 |1800 | 1000 [ 1600 | 1000 | 1800 | 1000 |1600 | 1000 | 1600 .
A Common-Source Output Y
12 Al 6oq P 20 20 20 20 20 20 —
—N
yale| e Common-Source Input 80 8.0 80 8.0 80 80 Ip = 200 kA
iss Capacitance ) } ) 3 :
Cor Source R oF 1= 1MHz
mmon-Source Reverse
18] [ Cpyg Tometor Comatancs 30 30 30 20 30 30
—
H Equivalent Short-Circuit . ny Vpg=15V,
B [on Input Noise Voltage 20 20 ° 20 20 20 Az | vgs=0 fe10Hz
| Common-Mode Rejection = -
16 M cmra P 95 3 95 9% 2 a8 Vpg = 101020 V, Iy = 200 xA
M " .
17 1€ ivas - vesa 3‘:"";""“ Gate-Source 5 10 10 15 20 40 | mv VoG = 10V, Ip = 2004A
—{! .
N o o
18 15| AIVGs) ~ Vgs2l  Gate-Source Voitage Differ- Vpg ~ 10V, Ta=-55°C, Tp = +25°C
I3 entis) Drift (Note 1. 10 10 25 25 40 80 | uvfc Ip = 200 4A To = +126°C
NOTES:
1. Approximately doubles for evary 10°C increase in TA. 2. Pulse test duration = 300 us; duty cycle < 3%. 3. CMRA = 20l0g10 [ 2:‘?0652[]  AVDD = 10V. :::E-D-

3-61

© 1979 Siliconix incorporated

9ovn sovrn vovn €ovn Tovn LovNn

p (|8 o e



U401 U402 U403 U404 U405 U406

iconix

APPLICATIONS

General Purpose FET Input Op Amp

-15Vv

Typical Specs for General Purpose FET Input Op Amp*

CommonMode Range . . . . . . +6.7 to-8.8 Volts
Worst Case Drift Referred to the Input . . =~ 12uV/°C
Broad Band Noise Referred to

the lnput (0.1to1kHz} . . . . . ~ 188nV/Rms
Gainand Bandwidth . . . . . . . . (seegraph)

*These specs depend upon the specifications of the Opera-
tional amplifier IC used.

FET Input Instrumentation Amplifier

For futher design information, write for:

DESIGNING FET-INPUT OPERATIONAL AMPLIFIERS
(AN74-3)

Describes the advantages of FET input operational ampli-
fiers over their bipolar transistor counterparts. Includes data
on noise, leakage current, offset and drift, CMRR and slew
rate. Detailed design information and several practical cir-
cuits are included. (16 pages).

Open Loop Gain and Frequency Response of Op Amp

15048 — e = 741 OP AMP
it e ies PREAMP
ettt OVERALL RESPONSE

120dB

-
90 dB -
20 dB/decade
60dBf- AN
\ ~40 dB/decade
30dB s e ¢ e+ e s At
o AN
_3048 I I L l\\

5

1 10 100 1w 10K 100K ™M 10M  100M
FREQUENCY (Hz)

HBYV 1.144CJ
Instrumentation Amplifier
RSET
1.5Ma
75K 78K
A AAA
13
L144
Ra
AW 13
Rig KO L4 Vout
10K S —0
Rz
AAA
VWA
45K 9
"\ AA ANA | :}v i
T 75K 0 67K 10K Q CMRR
Varim B RN L144 ADJUSTMENT
U401-6 ) i
~—— e [ -
ORIFT A 2800
COMPENSATION THIS CONFIGURATION SET FOR Ay =10
> 3 HOWEVER Ay =1+ %l
390K 0 S100k0 Saxe 1
> <
-5V B I
0K QS BIAS CURRENT SET
FOR 400 uA
-5V
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monolithic dudl
n-channel JFETs

deSigned fOr o o o Performance Curves NQP

ZLyn Livn OLyN

See Section 5
B FET Input Amplifiers BENEFITS
H ® Low Cost
" I-OW a.n.d Medlum Frequency ® Minimum System Error and Calibration
Amplifiers 10 mV Offset Maximum (U410)
. . o - Low Drift with Temperature
B Precision Instrumentation 10 uV/°C Maximum (U410)
Ampliﬁers o Simplifies Amplifier Design
Low Output Conductance
® Comparators o1
See Section 7
ABSOLUTE MAXIMUM RATINGS (25°C) »7 7
Gate-To-GateVoltage ..........covvvvvenee.... 240V ™ 6,
Gate-Drain or Gate-Source Voltage ...... e -40V
GateCurrent . .............. eeerenreraana... BOMA $10 Os;
Total Package Dissipation {25°C Free-Air) ........ 375 mW
Power Derating...........coovvnennn. e.....3.0mW/C
Storage Temperature Range ....... e .—65 to +150°C

Lead Temperature {1/16" from case for 10 seconds) . .300°C

BOTTOM VIEW G p, ©
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
U410 uan U412 . "
Characteristic - Unit Test Conditions
Min | Typ | Max | Min | Typ | Max | Min | Typ | Max
1 1SS Gate Reverse Current 200 200 200 | pA Vps =0, Vg = =30 V
(Note 1) .
Gate-Source Cutoff - -
2 s VGS(off) Voltage -1.0 -35( -1.0 -35| -1.0 -35 y Vps=20V,Ip=10nA
T Gate-Source Breakdown = =
3 TA BVGSS Voltage -40 -40 -40 Vps =0V, Ig=-1 kA
] Saturation Drain Current =20V, VGgs=0V
4 c Ipss (Note 2) 0.5 50} 05 50] 05 6.0 | mA Vps=20V,VGs
5 Ie} Gate Current (Note 1) -200 -200 200 | pA
— VpG =20V, Ip = 200 A
6 VGs Gate-Source Voltage -0.2] -3.0| -0.2 -368| -0.2 -3.0 \'
7 Common-Source Forward | 1.000 4,000 }1,000 4,000 [1,000 4,000 Vps=20V,VGgs=0V
s| |* Transconductance 600 1,200| 600 1,200 600 1,200 no | VDG = 20V, ip=200pAl
— umho =
) p Common-Source Output 20 20 20 Vpg=20V,VGgs=0V
10 x as Conductance 5 5 5 VpG =20V, Ip = 200 uA
Ale Common-Source Input
1 | |Ciss Capacitance 45 45 45
—1 pF Vps=20V,Vgs=0V |f=1MHz
12le e Common-Source Reverse 12 12 12
¥ss Transfer Capacitance .
- Equivalent Short-Circuit nVv Vpe =20V, In = <100 H
13| % Input Noise Voltage 50 50 50 i DS ,1p = 200 A 3
M Diff tial Gate-Sourc: = =
14 {4 | Vas1-Vasz! VL“‘:;" 1al Late-Source 10 20 40 | mv | vpg=20V,Ip=200uA
fd T
15 [C [AVGs1-VGS2! Gate-Source 10 21 g0 | wvrc| VDG =20V:1D= 200 uA
H AT Ditferential Drift (Note 3) TA=25°CtoTg =86°C
S_—
N Common-Mode Rejection VpDp =10V toVpp =20V
16 |g |CMRR Ratio (Note 4) 80 g0 0 9@ 1 p=200uA t__’!
d
NOTES: NQP a
1. Approximately doubtes for every 10°C increase in TA. AVpp 0
2. Pulse test duration = 300 usec; duty cycle < 3%. 4. CMRR = 20logjp [—] ,AVpp=10V. o |
3. Measured at end points, Ta and Tg. Alvgst1-vas2! il

© 1979 Siliconix incorporated
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U421 U422 U423 U424 U425 U426

icoNnixX

monolithic duadl B
n-channel JFETs  ismice, oo nat

dESigned for o o o EE}:’:E: IIziutlmpedance

Ig = 0.1 pA Maximum (U421-3)

e Hi . = -
B Very High Input Impedance H'sllg Gain 915 1 ao amho Minimum @
Differential Amplifiers e Low Power Supply Operation
Elect ters VGS(off) = 2 V Maximum (U421-3)
ecirome ® Minimum System Error and Calibration
10 mV Maximum Offset
] ed nverters 2
Impedance Co 90 dB Minimum CMRR (U421, U424)
ABSOLUTE MAXIMUM RATINGS (25°C) o
Gate-to-Gate Voltage . . . ... . .. x40V o1 g
Gate-Drain or Gate-Source Voltage e . ... 40V PINZT T PING
Gate Current . . . . <. .. 10mA @ G,
Device Dissipation (Each Snde) TA 25°C sk ls, CesePina
(Derate 3.2 mW/°Cto 150°C). . . . . . . 400mW en 1@ Ceins
Total Device Dissipation, Tp = 25°C
(Derate 6.0 mW/°Ct0 150°C) . . . . . . . 750 mW
Storage Temperature Range . . . . . . -651t0+150°C
$1
. 8OTTOM VIEW
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) (NOTE 4}
Characteristic uan3 v424.6 Unit Test Conditions
Min | Typ {Max { Min | Typ jMax
1 BVgss  Gate-Source Breakdown Voltage -40 |-60 -40 | -60 v Ig =-14A, Vpg =0
2 BVG1G2 Gate-Gate Breakdown Voltage 40 140 Ig=-1uAlp=0,Ig=0
0.2 .| A =
3 ?‘ lgss Gate Reverse Current (Note 1) g :g :A I= :fg;sc Vgs=-20V,Vpg=0
A 4 N ] 0.1 05 T=1+28°C
. g ate Operating Current {Note 1) 700 (500 pA T= W Vpg =10V, Ip=30uA
— .
5 ¢ VGS(ofﬂ Gate-Source Cutoff Voltage -0.4 -2.0 |-0.4 -3.0 v Vps=10V,Ip=1nA
6 Vas Gate-Source Voltage -1.8 -2.9 Vpg =10V, Ip =30pA
? Ipss Saturation Drain Current 60 1000 | 60 800 uA Vps=10V,vgg=0
8 afs Common-Source Forward Transconductance | 300 800 | 300 000 .
P ) £=1kHz
9 Sos Common-Source Qutput Conductance 3.0 5.0 Vps=10V,Vgg=0
1D
10 C; C Source Input Capacitance 3.0 3.0
i x iss ce_npu pF f=1MHz
1" A Cres Common-Source Reverse Transter Capacitance 1.5 15
—i
12 C Source Forward Tr onductance | 140 250 135 300
—i ": s b = i) f=1kHz
13} C1 g c Source Output Cond 0.5 1.0 \
pu— Vpg =10V, g =30uA
14 - Equivalent Short Circuit Input 20| S0 20| 70 vA/Az DG o K f=10 Hz
n Noise Voltage . 10 0] s0]"/V"? =1kHz
16| | nF Noise Figure 10 10| @ | =100z | Rg=1oMn
Characteristic uan, 4 u422,5 u423.6 Test Conditions
Min | Typ | Max | Min | Typ | Max |Min { Typ | Max] Unit
16 ™ IVgs1 - VGsal Differential Gate-Source Voltage 10 15 T2s] mv Vpg =10V, Ip=30ukA
—
A i . .
v, -V | Differential Gate-Source Voltage VpGg =10V, Ip =30 uA,
7| Ves1 - Vgs2 DG D
v c AT Change With Temperature {Note 2) 10 % 40 fuvrc Ta=-56°C, Tg= 25°C, Tg = 126°C
18 " CMRR Common Mode Rejection Ratio 90 ) 95 80 | 90 80 | %0 d8 |1p=30pA, Vpg=10to 20V
{Note 3)
NOTES: av
1. Approximately doubies for every 10°C increase in T 4. 3. CMRR = 20log19 [LT\@"J:DV_&T] AVpp =10V, NaT
2. Measured at end points  Tp, Tgand Tg.

4. Case lead not connected.

© 1979 Siliconix incorporated
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APPLICATIONS

Very Low Leakage FET Input Op Amps

+BV
i 10K 8
XA
Vi
DRIFT
COMPENSATION
100k 0 POT $ 100k s
< <
0K o °'°°I‘ ut

rAT41

OFFSET POT
1.5K @
2N4118

Ioka Saooka 390K 0

=15V
‘e =0.1 pAat ch=0
Offset = Can be nulled to 0 volts
Drift = Can be nulled to 2 uV/°C
Slew Rate = 0.5 V/us

Electrometer Amplifier
+15V

NOTE: Pin 4 {case) is isolated

from the substrate and should
be left floating.

For more information see:

DESIGNING FET INPUT OPERATIONAL AMPLIFIERS
(AN74-3)

Describes the advantages of FET input operational ampli-
fiers over their bipolar transistor counterparts. Includes data
on noise, leakage current, offset and drift, CMRR and slew
rate. Detailed design information and several practical cir-
cuits are included.’

1.144CJ
Instrumentation Amplifier

RsET
10M
£ 75K Q 75K 2
‘v‘v‘v ‘v‘v‘v
_ 13
L1a4
Rz
WA 13

A g 45K L144 Vour
10K S A —0
A

ORIFT 4
COMPENSATION

L
390K 0 :; 100K 0

<
<
- -5V 1 |
50K @ S BIAS CURRENT
4 SET

o 3 75K @

VWA—-8—AN/
67K Q Ko CMRAR
ADJUSTMENT
2Ry
Ay=1+ A

)-15Vv

Voitage Gain

{nput Current
Compensated Drift
Nulted Offset
CMRR

Power Consumption

=0.1 pA

=3 uVv/C

=0mV

=80 d8 typical

= Approx. 30 Volt x 120 uA = 3.6 mW

© 1979 Siliconix incorporated
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U430 U431

iconix

matched duadl
n-channel JFETs

designed for . . .

B Balanced Mixers
m Differential Amplifiers

ABSOLUTE MAXIMUM RATINGS (25°C)

=

Siliconix

Performance Curves NZA
See Section 5

BENEFITS
® Low Noise Figure

® Low IMD :
30 dBm Intercept Point

TO-929

Gate-Drain or Gate-Source Voltage ........ cei.... =25V Ses Section 7
GateCurrent ................ N . 10mA o o
N . . 1 2
Total Continuous Power Dissipation at
(or Below) 256°C Free Air Temperature o o
Derate 4 mW/°C1t0 150°C. . ................. 500 mW
. . . . . s B
Continuous Device Dissipation (Each Side) at ! 2
(or Below) 25°C Free Air Temperature
Derate 24 mW/°Ct0 160°C ... ........ e 300 mW
Storage Temperature Range.............. -65 to +200°C
Lead Temperature
(1/16" from case for 10 seconds) ....... ...... 300°C BOTTOM VIEW
ELECTRICAL CHARACTERISTICS (25° unless otherwise noted)
U430 U431
Characteristic Unit Test Conditions
Min { Typ | Max | Min | Typ | Max
11 . -150 -150 PA _ -0
=] $ lGgss Gate Reverse Current T Ty Y VGgs=-15V,Vpg=0V —rC
_3_ A | BVGSS Gate-Source Breakdown Voltage -25 -25 Ig=-1uA, Vps=0V
_4 1; VGS(off) Gate-Source Cutoff Voitage -1.0 4.0 | -20 -6.0 \Z Vps=10V,Ip=1nA
_5]clVasty Gate-Source Forward Voltage 1.0 1.0 Vps=0V,IiGg=10mA
6 IDsSs Saturation Drain Current (Note 4) 12 30 24 60 mA | Vpg=10V,Vgg=0V
Common-Source Forward
7 9fs 10 20| 10 20 | mmho
—P z"’"s“’"ds“m"“’:) Vpg =10V, Ip = 10 mA =1kHz
ommon-Source Output
. 8 2 Hos Conductance 200 200 | umho
l n:l Cgs Gatf?-Sou.rce Capaf:ltance 5.0 5.0 oF VGs =-10V, Vps =0V £=1MHz
10 ¢ ng Drain Gate Capacitance 25 25 -
- Equivalent Short-Circuit Input v - - -
1 [ Noise Voltage 10 10 Vo Vps=10V,Ip=10mA f=100 Hz
Common-Source Forward
12 I;' 9fs Transconductance 12 12
Common-Source Qutput mmho | Vpg=10V, Ip=10mA
__13_‘ r 9os Conductance 015 0.15 §= 100 MHz
G | Sig Power-Match Source Admittance 12 12
16| E | G¢ Conversion Gain (See Note 1) 3.0 3.0 dB
— Vps=20V,VGs=1/2V
16 @ Mivp Intercept Point (See Notes 1 and 2) +30 +30 dBm bs as GSloff
IDSs1 Saturation Drain Current -
17 " T0S82 Ratio (Note 3) 0.9 1.0 | 09 1.0 Vg=0V
A | VGS(off)1 Gate-Source Cutoff - -
18 Z Vasier)2 Voltage Ratio (Note 3) 09 10 | 09 1.0 Vps=10V | Ip=1nA
19 H 9_f5_1 Transconductance Ratio 0.9 10| o9 1.0 Ip=10mA
9fs2 {Note 3)
NOTES: NZA

1. VHF single-balanced mixer drain load impedance 2k 2.
2. 2-tone 3rd-order IMD.

3. Assumes smaller value in numerator.

4, Pulse test puisewidth = 300 us, duty cycle < 3%.
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matched dual =N
n-channel JFETs

dQSigned for c o o Performance Curves NZF

See Section 5
B VHF/UHF Amplifiers BENEFITS

® High Gain
gfs = 4500 umho Minimum
® Dual Version of J300 with Matched
Gate-to-Source Voltage

LN OYYN

ABSOLUTE MAXIMUM RATINGS {25°C) T0-71
Gate-To-Gate VoItage . ... .. veeeeerneennnnn 50V b0 op, SeeSection?
Gate-Drain or Gate-Source Voltage . .............. -25V
G [
Gate Current . .....vviiiin i 50 mA ! 2
Total Package Dissipation 5,0 bs,
(25°C Free-Air Temperature) ............... 350 mW
Power Derating . . .......cooiriiiinnnnnn. 2.8 mW/°C
Storage Temperature Range . ............. —65 to +150°C
Lead Temperature d
O G:
(1/16"" from case for 10seconds) ............... 300°C BOTTOM ViEW A o, %5
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
U440 U441
Characteristic - - Unit Test Conditions
Min | Typ | Max | Min | Typ | Max
1]s |lGss Gate Reverse Current (Note 1} ’ -500 -500( pA Vps=0,Vgs=-15V
2 Z VGS({off) Gate-Source Cutoff Voltage -1 -6 -1 -6 v Vps=10V,ip=1nA
3{71|BVagss Gate-Source Breakdown Voltage -25 -26 Vps=0,IG=-1uA
4 (': Ipss Saturation Drain Current (Note 2) 6 30 6 30| mA Vps=10V,Vgs=0
5 IG Gate Current (Note 1) -500 -500 | pA VpG=10V,Ip=5mA
Common-Source Forward
6 D Ofs Transconductance 4500 9,000 | 4,500 9,000
1y Common-Source Quiput pmho f=1kHe
TN | 80s Conductance 200 200
-— A c > " Vpg =10V, Ip=5mA
M . ommon-Source Input
8 y | Ciss Capacitance 35 35
N Common-Source Reverse oF f= 1 MRz
9 Crss Transfer Capacitance 08 08
10 ¢ IVGS1-VGS2|  Differential Gate-Source Voltage 10 20| mv VpGg =10V, Ip=5mA
NOTES: NZF =

1. Approximately doubles for every 10°C increase in TA.
2. Pulse test duration = 300 usec; duty cycle < 3%.

0
g
3
X
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VCR2N VCR3P VCR4N VCR5P VCR7N

iconix

voltage-controlled

resistor FETs
designed for . .

® Small Signal Attenuators

m Filters
B Amplifier Gain Control

B Oscillator Amplitude Control

5

Siliconix

Performance Curves NC NP
NT PC PE See Settion 5

TO-18 T0-72
See Section 7 See Section 7
D D D
S s s
: i i
7
\
\
ABSOLUTE MAXIMUM RATING (25°C) A\
Gate-Drain or Gate-Source Voltage. . . .............. 15V
GateCurrent. ........oiiiiii ... 10 mA s s
Total Device Dissipation at TA = 25°C ¢l s 4 s : b
(Derate at 20 mW/°Ct0 175°C). ............. 300 mw VER2N VCR3P VCR7N
Storage Temperature Range ............. —55 to +175°C VCR4N VCR5P
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
N-Channet VCR FETs
- VCR2N VCR4AN{ VCR7N | . N
Characteristic Min_[Max| Min] Max Min] Max Unit} Test Conditions
1 ? 1Gss Gate Reverse Current -5 -0.2 -0.1| na|VGs=-15V, Vpg=0
2 # BVGss Gate-Source Breakdown Voltage -15 -15 -15 v Ig=-1uA,Vps=0
3 11 ] VGS(off) Gate-Source Cutoff Voltage -35| -7|-35| -7|-25 -5 Ip=1urA,Vps=10V
4 ¢ rds(on) Drain Source ON Resistance 20| 60 { 200} 600 {4,000(8000} Q [VGgs=0,ip=0 f=1kHz
5 C, Drain-Gate Capacitance 75 . 3 1.5 Vgp=-10V,Ig=0
—~p |4 il pF |52 S f=1MHz
6 |Y |Csgo Source-Gate Capacitance 7.5 3 1.5 Ves=-10V,Ip=0
NC NP NT
P-Channel VCR FETs
VCR3P VCR5P
1 |s |lgss Gate Reverse Current 20 10 nA [VGs=15V,Vps=0
2 Z BVGss Gate-Source Breakdown Voltage 15 15 v Ig=1uA,Vps=0 -
3 T VGSiof) Gate-Source Cutoff Voltage 35 7 35 7 Ip=-1uA, Vpg=-10V
4 | € |rds(on) Drain-Source ON Resistance 70 | 200 300 900 £ |Vgs=0,ip=0 f=1kHz
_5 p | Cdgo Drain-Gate Capacitance 6 3 VGD=10V,I5=0 f=1MH
— pF z
6 |Y Csgo Source-Gate Capacitance 6 3 Vgs=10V,Ip=0
PE PC

3-68
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APPLICATIONS VGS approaches VGS(off), rDS increases very rapidly so
that rgs control becomes very critical and unit-to-unit
matching is almost impossible. In Fig. 4, rds(on) (drain-
source resistance at Vps = VG = 0) varies as an inverse
'function of VGs(off)- In Fig. 5 rgs has a typical 0.7%/°C
temperature coefficient for P-channels which decreases as
VGs approaches the zero t.c. point. N-channel devices
have a typical 0.3%/°C t.c. Specific bias voltage to set
operation at the zero t.c. point varies, as does VGS(off).
from device to device.*

103 T
[~ vps <0.1v
N-CHANNEL FET
N-Channel JFET Output Characteristic
Enfarged Around Vpig = 0 102

Figure 1

Besl

08/ DS {on)

NZYDA dSUIA NPUOA dEUDA NTUOA

7
yd
L
! 0.2 (X} 0.6 0.8 1.0
vasiVastotn
Fig. 3
FOUR FIXED RESISTORS 1 T pevs
1T vGs 4
V-1 Characteristic of Four Fixed Resistors Vot
Figure 2 S s O\
The VCR FET has an a-c drain-source resistance, evaluated 2 i
around Vpg = 0, that is controlled by d-c bias voltage VGs g )
applied to the high-impedance gate terminal. Minimum rdg s
occurs when V@s = 0 and, as VGS approaches the pinch-off 3 .
voltage, rds rapidly increases. Comparing Fig. 1 and 2, for § 0 I T u:o
Vps < £0.1 volt and V@Gg = constant, the VCR FET has a w VCRZN: ilicl"{‘li
bilateral characteristic with no offset voltage, just like a 3] s N \\
fixed resistor. However, when Vpg.> +0.1 volts, the VCR £ - \
FET characteristic has noticeahle curvature. k) R M
This series of junction FETs is intended for applications
where the drain-source voltage is a low-level a—c signal with e 02 02 W04
no d-c component. Thus the FET operating point will "asioN) - ORAIN-SOURGE ON RESISTANCE {ohms)
swing symmetrically around Vpg = 0. In the first quadrant, Fig. 4

signal distortion depends on what extent the FET output
characteristic deviates from a straight line or linear relation.
Besides the linearity problem in the third quadrant, when
VGs is near zero and vgs > 0.5 volt rms, the gate-channel
junction will become forward biased and cause additional
curvature in the characteristic. Also, whenever the gate be-
comes forward biased due to any combination of Vg and
vds, it ceases to be a high-impedance control terminal for
the VCR.

3

VGSioft) 28V
rdsion} AT 25°C ~ 500 1

145 — DRAIN-SOURCE RESISTANCE {OHMS)

Fig. 3 presents a normalized plot of rpg versus normalized
VGs where VGS(off) is defined as that value of Vgg at
Ip/Ipss = 0.001. The dynamic range of rpg is shown as
greater than 100:1. For best control of rpg the normalized For further information on using FETs as voltage-variable
VGs should lie between 0 and 0.8 VGg(off) because as resistors, consult Siliconix Application Note AN73-1.

VGs — GATE-SOURCE VOLTAGE (VOLTS)

Fig. 5

L. Evans; "“Biasing FETs for Zero DC Drift”; Electro Technology, August 1964.

XIUO0D

© 1979 Siliconix incorporated

3-69



n-channel JFET
designed for . . .

B General Purpose Amplifiers
B Analog Switching

* ABSOLUTE MAXIMUM RATINGS (25°C)

Drain-Gate Voltage . . .. .......ccoivii e, 25V
Drain-Source Voltage .............. .o, 25V
Reverse Gate-Source Voltage. . . . ................. -25V
Gate Current. . ... .ottt e e 10 mA
Continuous Device Dissipation

at (or Below) 25°C Free Air Temperature

(Note 1) ... e 200 mwW
Storage Temperature Range .. .......... —55°C to +150°C
L.ead Temperature

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

*ELECTRICAL CHARACTERISTICS {25°C unless otherwise noted)

Siliconix

Performance Curves .NRL
See Section

BENEFITS

® Low Cost
® Specified at 100 MHz
® Automatic Insertion Package

TO-92
See Section 7

Characteristic Min Max Unit Test Conditions
1 BVGss Gate-Source Breakdown Voltage -25 v Ig=-1 uA, Vps =0
2 $ I Gate Reverse C 2] A
— ate Reverse Current Vgs=—-15V,Vpg =0 P——
a1 al 'ess 2 A Gs bs Ta=100°C
4 T Ipss Saturation Drain Current 2 20 mA Vpg =15V, Vgg = 0 (Note 2)
8§ lc| VGs Gate-Source Voltage 05| 75 v Vpg =15V, Ip =200 1A
6 VGS(off) Gate-Source Cutoff Voitage -8 \ Vps =16V, ip=2nA
Common-Source Forward
7 vis! Transfer Admittance 2000 | 6500 | wmho
— Vps =16V, Vgg =0 (Note 2) f=1kHz
s D el Common Source Output 50 mho
v| Wos Admittance s
/N
9 | A Cigs Comrrfon Source Input 8 oF
M Capacitance
b Vps =16V, Vgs =0 f=1MHz
10 } c Common Source Reverse a F
[ rss Transfer Capacitance P
1 Ivfs! Common Source Forward 1600 mho | Vps=15V,Vgs=0 f =100 MHz
Vis Transfer Admittance s DS -Vas
*JEDEC registered data 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%.

41
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2N5457 2N5458 2N5459

iconix

n-channel JFETs
designed for . . .

8 General Purpose Amplifiers
® Switches

*ABSOLUTE MAXIMUM RATINGS (25°C)

Drain-Source Voltage ..... e e . 25V
Drain-Gate Voltage .. ....... e vhie... 2BV
Source-Gate Voltage . ................... ciev.. 2BV
Total Device Dissipationat25°C............. .. 310 mw:

Derateabove 25°C ................... 2.82 mW/°C
Operating Junction Temperature . . ............. . 135°C
Storage Temperature Range.......... .... -65to+150°C

E:
Siliconix
Performance Curves NRL
See Section 5 '

BENEFITS
® Low Cost
o Automated Insertion Package

T0-92
See Section 7
D
1]
G s
D s G
s Battom View °

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

1. Pulse test pulsewidth = 2 ms.

Characteristic 205457 2N5458 2N5459 Unit Test Conditions
Min Typ Max | Min Typ Max | Min Typ | Max
1 -01] -1.0 -01 ] -1.0 -.01] -1.0
1S |! Gate R t Vgs=-15V,Vpg=0
2| GSS ate Reverse Curren 200 200 200 ™ V68 08 = ol - r100°C
3 BV, Gate-Source Breakdown| _o5 | .60 -25 | -60 -25 | -60 IG=-10A, Vpg =0
j A GSS Voltage v G HA, Vps
4|T Gate-Source Cutoff . . ~ ~ B . _ _
. VGSioff) Voltage 0.5 6.0 1.0 7.0 -2.0 8.0 Vps=15V,Ip=10nA
Saturation Drain - =
| 5l€ {1oss Curront 1.0 50{ 2.0 90| 4.0 16} mA |vps= 15V, vgs = 0(Note 1)
Common-Source For-
_i Gfs ward Transconductance | 1-990 5000 1,500 5.500] 2,000 6,000 icoh f=1kHz
[ . . o
7 dos Common-Source Out. 10 50 15 50 20 50
Y put Conductance Vps=15V,Vgg=0
N |A, Common-Source Input
8 A Ciss Capacitance 45| 70 as| 7.0 as| 1.0 R
Common-Source Re- pF
9|M Cess verse Transfer Capaci- 1.0 3.0 1.0} 3.0 1.0 3.0
{1 tance
c Vps =15V, Vgs = 0
10 NF Noise Figure .04 3.0 .04 3.0 .04 3.0| d8 Rg =1 MS, f=1kHz
NBW =1 Hz
. .
JEDEC registered data
NOTE: NRL

4.2
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n-channel JFETs - B
designed for . . . Performance Curves NH
® VHF/UHF Amplifiers BENEFITS

98YSNT S8VSNT V8VYSNCT

m Mixers ® Low Cost
o Completely Specified for 400 MHz
- .
eration
m Oscillators Op .
® Low Error Analog Switch
L3 . -
B Analog Switches Vry Little Charge Coupling
rss < L.UP
* ABSOLUTE MAXIMUM RATINGS (25°C)
Drain-Gate Voltage . . .. ... .. e, .25V
SourceGate Voltage . ............viiiiienne, ...25V TO-92
DrainCurrent . .....ovv v e ....30mA Ses Section 7
Forward GateCurrent. . ....................... 10 mA
Total Device Dissipation @25°C. .. ............. 360 mW
Derate above 25°C .....................3.27 mW/°C
Operating Junction Temperature Range . . ...—65 to +135°C o o
Storage Temperature Range . ............. —65 to +150°C
Lead Temperature N ° 4
(1/16" from case for 10seconds) ............... 240°C s Bottom View °
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
Characteristic 2N5484 2N5485 2N6486 Unit Test Conditions
Min | Max | Min' [ Max | Min Max
s i Gate R c 10 10 101 v 20V, Vps=0
ate Reverse Current =-20V, =
M GSS 200 -200 200] " Gs bs Ta = +100°C
Gate-Source Breakdown — "
3 ¢ 8VGss Voltage -25 -25 -25 v IG=-1uA,Vps=0
Gate-S: Cutoff
4| vesiotn Vz“age"“'“ ute -03| -3.0{ -05 | -40]| -20( -6.0 Vps=15V,ip=10 nA
5 ¢ Ipss  Saturation Drain Current 1.0 5.0 4.0 10 8.0 20| mA |Vps=156 V,'VGS =0 {Note 1)
Common-Source Forward
8 9fs Transconductance 3,000 [6,000 | 3,500 [7,000 |4:000 {8,000 (o 1k
Common-Source Qutput .
7 Fos Conductance 50 60 7%
8 Re Common-Source Forward [2:500 [f=100MHz
) {yts) Transconductance 3.000 3,500 f =400 MHz
— 4 . —_—
Hmhos
10 Retyoq) Common-Source Output 75 f =100 MH2
11 Yos) Conductance 100 100 Vps =15V, Vgg=0 f =400 MH2
12 Common-Source Input 100 f=100MHz
D |Refyis) Conductance =
13 Y 1,000 1,000 f= 400 MHz
Common-Source Input
N . -
14 N Ciss  Camacitance 5.0 5.0 50
M Common-Source Reverse -
15 | Crss Transfer Capacitance 10 1o 101 oF f=1MH:
C Common-Source Output
16 Coss  Copacivamcs 2.0 2.0 2.0
17 25 25 25 Vps=15V,VGs=0,RGg=1MQ |[f=1kHz
18 3.0 Vps =15V, Ip=1mA, Rg= 1k
— NF Noise Fi =
19 o 20 20 v 15V, Ip=4mA, Rg = 1kS2 o
] - ID=4mA, ARG =
20 4.0 4.0 a8 Ds D G f = 400 MHz
2 G Common-Source Power 16 % Vps=15V. D~ 1mA f =100 MHz
22 ps Gain 18 30 18 30 m
— Vps=15V,Ip=4mA [t | =3
23 10] 20 10 20 f =400 MHz —
* JEDEC registered data NH g
NOTE: :
1 Pulse Test PW 300 [s, duty cycle <<3% i'

© 1979 Siliconix incorporated
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2N5555

iconix

n-channel JFET B
des:gned for ... Performance Curves NH

® Andalog Switches BENEFITS
. ¢ Low Cost
n Choppers ® Automatic Insertion Package
® No Offset or Error Voltages Generated
. by Closed Switch
. commu"ators Purely Resistive
Low Charge Coupling from Driver to
Load :
Cyss = 0.8 pF Typicatly

*ABSOLUTE MAXIMUM RATINGS (25°C)

TO-92
Gate-Drain or Gate-Source Voltage. .. ............. -25V See Section 7
GateCurrent. ...t e, 10 mA
Total Device Dissipation at {or Below) TaA = 25°C .. 360 mW
{Derate 3.28 mW/°C to 135°C)
Operating Temperature Range. . ........... -55 10 +135°C o
Storage Temperature Range .............. —65 to +150°C - ©
s
Lead Temperature 6 R
(1/16" from case for 10 seconds) ............... 240°C s — s ¢
tom View ]
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
Characteristic Min Max Unit Test Conditions
1 -1.0 nA = _
31 igss Gate Reverse Current 02 A VGS =-15V,Vps=0 -————TA =760°C
‘3 10 nA
— | i =1 g = b
ry . DGO Drain Leakage Current 032 oA VpGg=15V,Ig=0 Th=100°C
5|1 ) 10 nA - __
3 ID{otf) Drain Cutoff Current 30 A Vps=12V,Vgg=—-10V —————TA T700°C
7| T{BVGss  Gate-Source Breakdown Voltage -25 Ig=-10¢ A, Vpg =0
8 ‘l: VGsif) Gate-Source Forward Voltage 10 v Ig=1mA,Vpg =0
a—i .
_i Vps(on) Drain-Source ON Voltage 15 Ip=7mA,Vgs =0
10 rDS(on)  Static Drain-Source ON Resistance 150 Q Ip=0.1mA,Vgg =0
11 1pss Saturation Drain Current ) 15 mA Vps =156V, Vgg =0
12 rds{on) Drain-Source ON Resistance 180 Q Ip=0,Vgs =0 f=1kHz
13 3 Ciss Common-Source input Capacitance 5.0 Vps=16V,Vgs=0
T F f=1MHz
14| Nlc Common-Source Reverse Transfer P - -
£33 Capacitance 1.2 Vps=0,Vgg=—-10V
16 | 81 t4(on) Turn ON Delay Time 5
I Rise Time 5 VpD =10V, Ip(gn) = 7 mA, Ry = 1.21K &2
v ns VGsion) = 0. VGs(off) =~10V
17 Z td(off)  Turn OFF Delay Time 15
18 1|t Fall Time 10
*JEDEC registered data NH

© 1979 Siliconix incorporated



n-channel JFETs
designed for . . .

B Andalog Switches
m Commutators
m Choppers

*ABSOLUTE MAXIMUM RATINGS (25°C)

Drain-Source Breakdown Voltage ... ............. 30V
Drain-Gate Breakdown Voltage ..........:...... 30V
Source-Gate Breakdown Voltage. . .. ...oovvvvnn.. 30V
Forward Gate Current . . .. oo oo v ini e innannens 10 mA
Total Device Dissipation at TLEAD =25°C...... 625 mW

Derate above 25°C .« vvvven i 5.68 mW/°C
Operating Junction Temperature Range. . . .. -65 to +135°C

Storage Temperature Range -65 to +150°C
l.ead Temperature

(1/16" from case for 10 seconds)

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

.4
Siliconix
Performance Curves NC
See Section

BENEFITS

® Low Cost
Industry Standard Package
Automatic Insertion Package
Fast Switching

trise <5 ns (2N5638)
Low Insertion Loss

RDS(on) < 30 L2 (2N5638)

o Short Sample and Hold Aperture Time
Crss <4 pF
7092
See Section 7
° G
s
G o <
s
s Bottom View o

Characteristic l 2N5638 | 2NS639 2N5640 Unit Test Conditions
Min | Max [Min | Max |Min |Max
Gate-Source Breakdown
| [BVess  voitspe -30 -30 -30 v |1g=-10uA,Vpg =0
2 s| 'gss Gate Reverse Current -1.0 -1.0 oL Vgs =-15V,Vps =0
3t 1.0 1.0 1.0 |uA - VDS Th-t100°C
4 1.0 1. 1.0 | nA = = .
=4 Iploffy  Drain Cutoff Current 0 PA |Vps =15V, Vgg =-12V (2N5638) e
5| T 1.0 1.0 1.0 [ A | VGs = -8 V (2N5639), Vs = -6 V (2N5640).] To = +100°C
6 é ipss Saturation Drain Current | 50 25 5.0 mA | Vps =20V, Vgs =0 (Note 1)
7 Vpsion) Drain-Source ON Voltags 05 0.5 05| v [Ves =0, lp = 12mA (2N5638), :
] Ip = 6 mA (2N5639), Ip = 3 mA (2N65640)
8] | rpstom peatic Drain-Source ON 0 60 10|  |!p=1mA Ves=-0
8| |rastom Drain-Source ON 30 60 100 Vgs=0,1p=0 f=1kHz
D Common-Source Input 1
10|y | Cigs : 10 10 10
nd ; Capacitance pF |vgs=-12V,Vpg=0 f=1MHz
1 C Common-Source Reverse 4.0 4.0 4.0
Tss Transfer Capacitance - . g . :
12 tdion)  Turn-On Delay Time 4.0 6.0 8.0 Vpp =10V ID(on)=12 mA (2N5638) R = 800 Q2 (2N5638)
13)s [« Rise Time 5.0 8.0 10] _ |Vaston= ©  'Dlon)= 6:mA (2N6630) Ry = 1.6k 2 (2N5636)
14w | ta(off) Turn-OFF Delay Time 5.0 10 15 VGs(off)= -10V Ipton)=3 mA (2N5640) R =3.2k Q (2N5640)
15 tf Fall Time 10 20 30
NC
* f 2 Y00 _nian 7
JEDEC registered data Ru =5 ~lrosten) 450) SSovoc a1uF
NOTE: m"fx',,—U Vaston! |es:::isronl L\ f_u{_ }—-o TO 50 OHM SCOPE B
1 Pulse test PW < 300 pisec, duty cycle < 3.0% 0% e Vasiott) £ 0001 Ff
o ;..TIJT:_'%"‘"’ 10K8 500
tdlots 0%
ouUTRUT ﬂ te TO 60 OHM SCOPE A
{scoPE B To% 500
TEKTRONIX 567A
OR EQUIVALENT

45
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2N5653 2N5654

iconix

n-channel JFETs
designed for . . .

B Analog Switches
® Commutators
® Choppers

*ABSOLUTE MAXIMUM RATINGS (25°C)

Drain-Source Voltage ............c i 30V
Drain-Gate Voltage . . ......... ....... ... ....... 30V
Source-GateVoltage . .. ..........ciiiiniivanannn 30V
Forward Gate CUrrent. . . ....ooovenennnnnnn, 10 mA
Total Device Dissipation at (or Below) TA = 256°C

(Derate 2.82 mW/°C t0 135°C) ... ... ......... 360 mW
Operating Junction Temperature Range ... .. -65 to +135°C
Storage Temperature Range . ............. —65 to +160°C

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

Performance Curves NC
See Section

Siliconix

BENEFITS
® Low Cost
® Automatic Insertion Package
® High Speed
toN * tOFF = 24 ns Max (2N5653)

® Low Insertion Loss
Rps(on) = 50 £ Max (2N5653)

TO-92
See Section 7

G
s
) G

s Bottom View o

. 2N5653 2N5654 N e
Characteristic i T Max in Miox Unit Test Conditions
Gate-Source Breakdown _
1 BVgss Voltage -30 -30 \% Ig=—-10uA, Vpg =0
21s)) Gate Reverse C 10 il LI I 15V, Vpg = 0
R ate Reverse Current == . = e
3 |5|'ess o 10| ua |VGS bs Ta=+100°C
4|A 10 10 | nA |vps=15V,Vgg=—-12V (2N5653)
—1T|lD(off} Drain Cutoff Current e
5y 10 |- 10 | #A |Vgs=-8V (2N5654) Ta =+100°C
6 |CliDss Saturation Drain Current 40 15 mA Vps=20V,Vgs =0 (Note 1) )
7| [VDS(on} Drain-Source ON Voltage 0.75 0.75 VvV 1VGs =0, Ip =10 mA (2N5653), Ip = 5 mA (2N6654)
Static Drain-Source ON
8 'DSlon)  Resistance 50 100 o Ip=1mA,Vgg=0
Drain-Source ON _ _ _
9 fdsfon)  Qesistance 50 100 Vgs=0,1p=0 f=1kHz
1D
10 |¥(Cies Comrr!on-Source Input 10 10
Capacitance
p— pF |Vgg=-12V,Vpg=0 f=1MHz
1 c Common-Source Reverse 325 35
Tss Transfer Capacitance : ’
12| |td(on) Turn-ON Delay Time 4.0 6.0 Vpp =10V, Ip(on) = 10 mA (2N5653)
13 {str Rise Time 5.0 8.0 VGsion) = 0. Ip(on) =5 mA (2N5654)
—] nsec
14 W td(off) Turn-OFF Delay Time 5.0 10 Vasloff) =12 V, R =925 12 (2N5653)
15 tf Fall Time 10 . 20 Ry = 1.85K 2 (2N5654)
*JEDEC registered data voo Voo NC
ALy~ rostont +50) 502 =10VOC 0.14F
NOTE: INPUT 0% PULSE TO 50 QHM SCOPE B
1. Pulse test PW < 300 ps, duty cycle < 3%. (SCOPE A)U Vasion) GENERATOR| =% -
e vasioft) =, 0.001x F
~ I_‘;-l__}‘——- tdfon) 1OKQ 500

tdtoff 0% .
e
OUTPUT J0%

(SCOPE B}

TO 50 OHM SCOPE A

500=
SCOPE

TEKTRONIX 567A

OR EQUIVALENT

© 1979 Siliconix incorporated



-Chﬂ“hé' JFETs B &
n g Siliconix | O
: &
designed for Performance Curves NH
e o o . 5 ‘ (-]
See Section
LY &1
B VHF/UHF Amplifiers BENEFITS E
o ® Low Cost b
m Mixers ) . g
e Automatic Insertion Package N
L] .gpe .
# Oscillators ® Specified for 100 MHz Operation
E
* ABSOLUTE MAXIMUM RATINGS (25°C) (7]
Drain-Gate Voltage . .......................... .25V T0-92 9‘
Source-GateVoltage .. ......coiiiviriennnnennn. 25V Sea Section 7 o
Drain-Source Voltage. . . . ...........iinnnnn. 25V
Forward GateCurrent. . ...................... 10 mA
Total Device Dissipation at 256°C Ambient
(Derate 3.27mMW/°C). ... oo i e 360 mW o
Operating Temperature Range. . ........... —55to 135°C
Storage Temperature Range. . ............. —55 to 1560°C s 95
Lead Temperature Range .
(1/16"" from case for 10seconds) ..............300°C N
s
D
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) Bottom View
L 2N5668 2N5669 2N5670 . .
Characteristic Win Max Wi Niax Wi Mox Unit Test Conditions
1 ' ote R R 20 20 20| oA | 15V Voe -0
N ate Reverse Current == v =
2| S Gss 220 20 20| wA | 8 Ds Ta - +100°C
A Gate-Source Breakdown . _ _ o _
3 ; BVGss Voltage 26 26 25 v I =-10uA,Vps=0
4| V| Vgs(off) Gate-Source Cutoff Voltage 0.2 40 1.0 6.0 20 8.0 Vps=15V,Ip=10nA
5 c Ipss Saturation Drain Current 1.0 5.0 4.0 10 8.0 20 { mA |Vpg=156V,VGs =0 (Note 1)
6| | o Common-Source Forward 1500 | 6500 | 2000 | 6500 | 3000 | 7500
Transconductance
M— S S f=1kHz
Common-Source utput
7 Gos Conductance 20 50 75
Common-Source Forward
8 Re(vfs) “Transconductance 1000 1600 2500 umhos
Common-Source Output - - _
9 5 Refyos) Conductonce 50 100 150 Vps=15V,Vgs=0 | f=100MHz
Common-Source Input
N
10 N Rejy;) Conduotance 800 800 800
" hlll Ciss Comrrjon-Source input 70 70 70
Capacitance
¢ Source R
Common-Source Reverse -
12 Crss Transfer Capacitance 3.0 30 301 of f=1Mhz
Common-Source Output
13 Coss Capacitance 40 40 40
A Vps =15V, Vgs=0.
14 NF Noise Figure 25 25 25 Rg = 1K Q
— dB =100 MHz
15{ | Gps Gommon-Source Power 16 16 16 Vpg=15V,Vgs =0
*JEDEC registered data NH m
NOTE: =
1. Pulse test PW = 300 us, duty cycle < 3%. a'
3
-
b

© 1979 Siliconix incorporated
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J105 J106 J107

J105-18 J106-18 J107-18

iconix

-channel JFETs i
n ' Siliconix
[ ]
designed for. .. Performance Curves NVA
See Section 5
itch
® Analog Switches BENEFITS
e Very Low Insertion Loss
|| Choppers Rps(on) <3 £ (J105)
® No Offset or Error Voltages Generated
by Closed Switch
B Commutators " Purely Resistive
High lsolation Resistance from
Driver
TO-92
o See Section 7
ABSOLUTE MAXIMUM RATINGS (25°C)
. D
Gate-Drain or Gate-Source Voltage ............... -25V
GateCurrent . ..........ovtiiiinnnienennnnn. 50 mA .
Total Device Dissipation at 25°C Ambient
{Derate 3.27 mW/°C). .. ..o 360 mwW s
Operating Temperature Range............. —55 10 135°C
Storage Temperature Range. . ............. ~55 to 1560°C
Lead Temperature Range )
{1/16" from case for 10 seconds) .............. 300°C 4s° 0 °
G G
s [l —
D s
Bottom View Bottom View
. o o (-18}
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
J105 J106 J107
Characteristic Unit Test Conditions
Min | Typ Max |Min | Typ|Max| Min| Typ| Max|
M |GSS Gate Reverse Current (Note 1) -3 -3 -3InA | Vpg=0V,Vgs=-15V
_2 : VGS(off) Gate-Source Cutoff Voltage -4.5 -10] -2 -6|-0.5 -4.5 v Vps=5V,Ip=1uA
_3 A BVGSS Gate-Source Breakdown Voltage |—25| 25 —25 Vps=0V,Iig=-1uA
_i T | pss Drain Saturation Current {Note 2} | 500 200 100 mA | Vps=15V,VGgg=0V
_i (': 1D(off) Drain Cutoff Current (Note 1) 3 3 3[nA | Vps=5V,Vgs=-10V
6 'DS(on) _Drain Source ON Resistance 3 6 8] | Vps<0.1V,VGs=0V
7 C o Drain Gate OFF C it; 35 35 35
_7 dg(off) rain Gate apaci ?nce VD§ =0V, Vas = 10V
_8 Csgloff)  Source Gate OFF Capacitance 35 35 35
93 Cdg(on) Drain Gate plus S R pF f=1MHz
rain Gate pius Source Gate v =V =0V
N + ON Capacitance 160 160 160 DS GS
| A Csglon)
10]M | td(on) Turn On Delay Time 15 15 15 Switching Time Test Conditions
TINE Rise Time 20 20 20 4105 4106 J107
—{ €L ns | VDD 15V 15V 15V
12 td{off) Turn Off Delay Time 15 15 15 VGS(off) -12V -7V 5V
13 tf Fall Time 20 20 20 RL 502 50Q 508
NOTES: NVA
1. Approximately doubles for every 10°C increase in TA.
2. Pulse test duration = 300 us; duty cycle < 3%.

© 1979 Siliconix incorporated
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- ' =15
n-channel JFETs 2. |88
igned f | B
Performance Curves NIP -l e
designed for . . . Performance > 2
. | &9
B Andlog Switches BENEFITS o
® Low Cost O =
| Choppers e Automated Insertion Package o ;
® Low Insertion Loss -]
Rps(on) <88 (J108)
. Commutafors e No Offset or Error Voltages Generated :
. o o po by Closed Switch -d
m Low Noise Audio Ampllflers Purely Resistive Q
. High Isolation Resistance from -l
Driver - -]

e Fast Switching
tD(on) * ty = 5 ns Typical
® Low Noise
8n = 6 n\VA/Hz at 10 Hz, Typ (J110)

ABSOLUTE MAXIMUM RATINGS (25°C)

Gate-Drain or Gate-Source Voltage . .............. —25V T0-92
Gate Current ..... et 50 mA See Saction 7
Total Device Dissipation at 25°C Ambient
(Derate 3.27 mW/°C). . ..o i e 360 mW
Operating Temperature Range. . ........... —55 to 135°C
Storage Temperature Range. . .. ........... —55 to 150°C o
Lead Temperature Range
(1/16" from case for 10seconds} .............. 300°C G
§ G G
N P
D s
Bottom View Bottom View
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) -18)
- 4108 J108 J110 ) -
Characteristic Wi T Typ [ Wiax [Win | Tvp | Max | #m | Typ | Max Unit Test Conditions
1 IGss Gate Reverse Current (Note 1) -3 -3 -3 nA | Vpg=0V,Vgg=-15 \
2] i Vgs(off) Gate-Source Cutoff Voltage -3 10| -2 -6 |-05 =1, [Vos=5V.ip= 1 uA
3 |AlBVgGss Gate-Source Breakdown Voltage -25 -25 -25 Vps=0V.ig=-1kA
_4_ T Ipss Drain Saturation Current (Note 2) 80 40 10 MA | Vg =15V, Vgg=0V
5 |¢|lpiorn Drain Cutoff Current (Note 1} 3 3 3 nA |Vpg=5V,Vgg=-10V "
6 rDS{on) Drain-Source ON Resistance 8 12 18 Q2 | Vpg<01V,Vgg=0V
_7_ Cygloff) Drain-Gate OFF Capacitance 16 15 15 Vps = 0V.Vgg = ~10V
8| |Ceg(ofr) I Source-Gate OFF Capacitance 15 15 18
—Tbis oF f=1MH2z
dglon}  Drain-Gate Plus Source-
Y rain-Gate us Source = -
9 Nl ¢ + Gate ON Capacitance 85 85 85 VDS VGS 0
A sglon}
10jp taton) Turn ON Delay Time 4 4 4 Switching Time Test Conditions
b — Jios  J109 J110
Al Y Rise Time ! ! v ns VDo 18V 18V 15V
12 ta(off) Turn OFF Delay Tims 6 6 6 Vasioff) =12V -7V 5V m
13] |y Fall Time 30 30 30 R 150 150 150 =
d
NOTES: NIP

1. Approximately doubtes for every 10°C increase in Ta.
2. Pulse Test duration 300 us; duty cycle < 3%.

p {|¥ o]

© 1979 Siliconix incorporated
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JIM J112 N3

J111-18 J112-18 J113-18

iconix

n-channel FETs
designed for . . .

B Analog Switches
m Choppers

B Commutators

E:
Siliconix

Performance Curves NC

See Section

BENEFITS

® Low Cost
® Automated Insertion Package
® Low Insertion Loss
RpSs(on) <30 Q (J4111)
No Offset or Error Voltages Generated
by Closed Switch
Purely Resistive
High Isolation Resistance from
Driver
® Fast Switching
tD(on) * tr = 13 ns Typical
Short Sample and Hold Aperture Time
Cgd{off) <5 pF
Cgsloff) <53 pF

ABSOLUTE MAXIMUM RATINGS (25°C) T0.92
Gate-Drain or Gate-Source Voltage .. ............. ~35V See Section 7
Gate CUITent. . ... oottt e 50 mA
Total Device Dissipation at 25°C Ambient
(Derate 3.27 mW/°C). .. oo oo 360 mwW
Operating Temperature Range. ..........., —55 10 135°C o
Storage Temperature Range. . .. ........... —55 to 160°C 4 o4 ©
Lead Temperature Range . o :
{1/16" from case for 10 seconds) .............. 300°C s s
D s
Bottom View Bottom View
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) (18]
4111 Jit2 9113
Characteristic UNIT Test Conditions
Min{ Typ § Max | Min | Typ] Max | Min | Typ | Max
1 1Gss Gate Reverse Current {Note 1) -1 - ~1 nA Vps=0V,Vgs=-15V
:;_— : VGsioff)  Gate Source Cutoff Voltage -3 -10]| -1 -5 | 08 -3 v Vps =5V, Ip=1kA
3| a| BVagss Gate Source Breakdown Voltage 35 35 -35 Vps=0V,Ig=-1uA
:Z T inss Drain Saturatian Current {Mote 2) 20 5 2 mA Vpg=18V,Vgg=0V
51¢ | ploft) Drain Cutoff Current (Note 1) -1 -1 -1 nA Vps=5V,Vgg=~10V
51 [ostem  Oram Soures ON Reverancs 0 50 100 o | vpg=o1v,vgs=av
7 Cdgloff) Drain Gate OFF Capacitance 5 5 5
—_ Vpg=0V,Vgs=-10V
_B_ o Csgloff) Source Gate OFF Capacitance 5 5 5 oF £=1 MHz
i u!
o[ |G G soreecne = o m| | vosvasso
_1; ,: td(on} Turn On Delay Time 7 7 7 Switching Time Test Conditions
—1'1" | . e Time s 5 6 Ji Ji12 J113
A ns Vpp 0V 0V 0V
12 td(off) Turn Off Delay Time 20 20 20 VGsioft) 2V v sV
13 t Fall Time 15 15 15 AL 800 0 1600 2 3.200 22
NOTES: NeC

1. Approximately doubles for every 10°C increase in Ta.
2. Pulse Test duration 300 us; duty cycle < 3%.

© 1979 Siliconix incorporated



'n-channel JFET F

Siliconix

dGSigned for ceo e PerformunéeSCurves NZF

See Section

PLLr

® Analog Switches BENEFITS
, ® No Offset or Error Voltages Generated
] Choppers by Closed Switch

Purely Resistive
High Isolation Resistance from
® Commutators Driver

® Very Fast Switching
tp(on) t tr = 6 ns Typical

® Short Sample and Hold Aperture Time
(o] <2pF

gd{off) P

Cgs(off) <2 pF

ABSOLUTE MAXIMUM RATINGS (25°C) To92
See Section 7
Gate-Drain or Gate-Source Voltage............... —~25V o
GateCurrent........... T 50 mA
Total Device Dissipation at 25°C Ambient G
(Derate 3.27mW/°C). . .. ..o i i 360 mw .
Operating Temperature Range. . ........... —55 to 135°C
Storage Temperature Range. . ............. —55 to 150°C
Lead Temperature Range s
(1/16" from case for 10seconds) .............. 300°C s ) ,
o G
Bottom View o®

ELECTRICAL CHARACTERISTICS {25°C unles; otherwise noted)

J114
Characteristic Unit Test Conditions -
Min Typ Max
1 IGss Gate Reverse Current (Note 1) . ) -1 nA Vps=0,Vgs=-15V
2 : VGSs{off) Gate-Source Cutoff Voltage -3 -10 v Vps=5V,Iip=1pA
3] a| BVass Gate-Source Breakdown Voltage -25 Vps=0,ig=-1uA
4| 7T Ipss Saturation Drain Current {Note 2) 15 mA Vps=15V,Vgs =0
5 ‘I: ID{off) Drain Cutoff Current (Note 1) 1 nA Vps=5V.Vgg=-10V
6 'DS{on) Drain-Source ON Resistance 150 Q Vps<0.1V,Vgs=0
7 C Drain-Gate OFF Capacitance 2
] dg(off) - Vps=0,Vgs=-10V
8 Csgloff) Source-Gate OFF Capacitance 2
b f=1MHz
Cdg(on) pF
e Y Drain-Gate Plus Source-Gate 8 Vhs = Vas = 0
N * ON Capacitance DS =VGS =
A | Ceaton)
107 M| tdlon) Turn On Delay Time * 3
1 J tr Rise Time 3 Switching Time Test Conditions
e |
2] ¢ td(off) Turn Off Delay Time 12 ns VDD = 10V, VGs(off) = -12V
13 t Fall Time 8 RL = 1K VGs(on) = 0
NOTES: NZF =
d

1. Approximately doubles for every 10°C increase in TA.
2. Pulse test duration = 300 us; duty cycle < 3%.

XiUoO
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J174 )75 I76 I177

J174-18 J175-18 J176-18 IJ177-18

iconix

p-channel JFETs

designed for . .

Performance Curves PS

—F

e See Section 5
*
B Analog Switches BENEFITS
® Low Cost
m ChO ers ® Simplifies Series-Shunt Switching when
PP when Combined with J113, its N-Chan-
Channel Complement
B Commutators ® Low Insertion Loss
Rps(on) <85 % (J174)
® No Offset or Error Voltages Generated
by Closed Switch
Purely Resistive
High Isolation Resistance from Driver
® Short Sample and Hold Aperture Time
Csg(off) < 5.5 pF
Cdg(off) <5.5 pF
ABSOLUTE MAXIMUM RATINGS (25°C) * Fa:t SW'tj_h;"Q 7 o Tvoical
. =7ns ical
Gate-Drain or Gate-Source Voitage (Note 1)......... 30V d{on) ™ tr yp
GateCurrent.......... ...t iiirnnnnnennnn 50 mA TO-92
Total Device Dissipation at 25°C Ambient See Section 7
(Derate 3.27 mW/°C). .. .....coviiiin e, 360 mW b s
Operating Temperature Range. ............ —55 to 135°C s
Storage Temperature Range. . .. ........... —55 10 150°C o o
Lead Temperature Range . Bottom View
(1/16" from case for 10seconds) . ............. 300°C
D
6o
. s po D
s b G <
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) B"‘(“’;"s")""
L J174 J175 176 J177
Characteristics - Unit Test Conditions
Min | Typ | Max |Min | Typ | Max |Min | Typ | Max | Min | Typ | Max
1] (lass ﬁ\j’;‘::;)"e’se Current 1 1 1 1{na | vps=0,vgs=20v
=
Gate-Source Cutoff ”
_2_ s VGS{off) Voltage 5 10| 3 ] 1 4|08 225 v Vps=-15V,Ip=-10nA
T Gate-Source Breakdown - -
_3- A BVGss Voltage 30 30 30 30 Vps=0,Ilg=1¢rA
T - -
4|, |1oss (S;‘O“t?‘a';’" Drain Current |, -100] -7 60 | -2 25 (-15 -20 | mA| vpg=-16V,Vgs =0
5 Cc Dot l(:)eri;%uoff Current 3 1 a 1] na{vos=-15v.ves=10v
6 {Dsion)  pramSource ON 85 125 250 300 | 2 | Vgg=0.vpg=-0.1v
71 | Cagtotn 8;:;’;5:;;0” 55 55 55 55
-— oF Vps=0,Vgs =10V
8| [cuor  SoveeSare0FF
o Cdglor) pF f=1MHz
slv] 7 gsuehame | | 2 s 2 Vos - Ves -0
N Csglon)
—A
10| m| tdion} Turn On Delay Time 2 5 15 20
- Switching Time Test Conditions
1 c tr Rise Time 5 10 20 25 J174 J176 - 176 177
— s | VOD -0V -6V BV -8BV
12] | tdlotf) Turn Off Delay Time 5 10 15 20 VGS(offy 12V 8V 6V 3V
- RL 560 1.2KQ 56K2 10KQ
13) |t Fall Time 10 20 20 25 VGS(on) OV 0OV oV ov
NOTES: 2. Approximately doubles for every 10°C increase in Ta. PS

1. Geometry is symmetrical. Units may be operated with source and drain leads interchanged.

3. Pulse test duration = 300 us; duty cycle < 3%.

4-12

© 1979 Siliconix incarporated



n-channel JFETs
designed for. ..

B General Purpose Amplifiers

ABSOLUTE MAXIMUM RATINGS (25°C)

b2 §
Siliconix
Performance Curves NP
See Section 5

BENEFITS
® High input Impedance
Ig = 35 pA Typical
e Good for Low Power Supply Opera-
tion
VGs(off) < 1.5V (J201)

T0-92
See Section 7

D

Gate-Drain or Gate-Source Voltage (Note 1) ... .... -40V
GateCurrent .. ............coviuennn . 50 mA 6
Total Device Dissipation at 25°C Ambient
{Derate 3.27 mW/°C}................. c.... 360 MW s
Operating Temperature Range. . ........... —55 to0 135°C
Storage Temperature Range. . .. .. eie......—5510150°C
Lead Temperature Range
(1/16" from case for 10seconds} .............. 300°C 3G
D
G G
5 By —
o s
Bottom View Bottom View
(-18)
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
J201 J202 J203
Characteristic Unit Test Conditions
Min | Typ | Max | Min | Typ | Max | Min | Typ | Max
Gate Reverse Current i _ _
1 tGss (Note 2) -100 -100 -100 | pA Vps=0,Vgg=-20V
S Gate-Source Cutoff
2| | Vesiot V;nagg” uto -0.3 -15| -08 -40| -2.0 -10.0 v Vps =20V, Ip=100nA
A Gate-Source Breakdown _ _
3 T BVGss Voltage -40 -40 -40 Vps=0.Ig =-1uA
i " -
a|c|ipss  paaration Drain Current 02 10| o9 45| a0 20| mA | vps-20V,vgs=0
5 Ig Gate Current (Note 2) -35 -35 -35 pPA Vpg=20V.Ip = IpSS{min}
Common-Source Forward
8 ol %s Transconductance (Note 3) 500 1,000 1.500
vy c s Suro umho f=1kHz
ommon-source Qutpu
7 N | 9os Conductance ! 35 10
— A Vps=20V,Vgs =0
. Common-Source Input
M| Ciss Capacitance 4 4 4
— pF f=1MHz
Common-Source Reverse
9[C | Crss Transfer Capacitance ! 1 1
- Equivalent Short-Circuit nVvV _ _ -
10 €n Input Noise Voltage 5 5 5 iz Vps=10V,Vgs=0 [f=1kHz
NOTES: NP

1. Geometry is symmetrical. Units may be operated with source and drain leads interchanged.
2. Approximately doubles for every 10°C increase in TaA.
3. Pulse test duration = 2 ms.

© 1979 Siliconix incorporated
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J204

J204-18

iconix

n-channel JFETs
designed for . . .

B General Purpose Switching

ABSOLUTE MAXIMUM RATINGS (25°C)

Gate-Drain or Gate-Source Voltage (Note 1)
Gate CUITeNt. . . ... it it ittt st

Total Device Dissipation at 25°C Ambient

(Derate 3.27 mW/°C)
Operating Temperature Range
Storage Temperature Range

Lead Temperature Range

(1/16"" from case for 10 seconds)

—55 to 135°C
—55 to 160°C

360 mW

g

Siliconix

Performance Curves NP
See Section 5

BENEFITS
® Very Low Leakage

TO-92
See Section 7

I

1. Geometry is symmetrical. Units may be operated with source and drain teads interchanged.

2. Approximately doubles for every 10°C increase in Ta-

3. Pulse test duration = 2 ms.

Battorn View Bottom View
(-18)
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
3204
Characteristic Unit Test Conditions
Min | Typ | Max
Gate Reverse Current
1 Igss {Note 2) -100 pPA [Vpg=0,Vgg=-20V
Gate-Source Cutoff
2 |'s | Vestoff yoltage -0.5 ~2.0 Vps=20V,Ip=10nA
- T \Y
A Gate-Source Breakdown _ _
3 }. BVgss Voltage -25 Vps=0,Ig=-1uA
N Cc Saturation Drain Current _ _
4 IDSS (Note 3) 1.2 mA VDS =20V, VGS =0
]
5 g Gate Current (Note 2) -35 pA | Vpg =20V, Ip=200pA
Common Source Forward
6 9s Transconductance {Note 3) 1500
-— D umho f=1kHz
Y Common-Source Qutput
RN 9os Conductance 25
— A V[)3=20V,VG3=0
8 M c Common-Source Input 4
I 158 Capacitance
-— C pF f=1MHz
9 c Common-Source Reverse 1
rss Transfer Capacitance
—~ Equivalent Short-Circuit nv _ _ _
10 €n Input Noise Voltage 10 s Vpg=10V,Vgg=0 f=1kHz
NOTES: NP

4-14
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B L
n-channel JFETs i | B
Siliconix | ©
[
deS'gned fOl" oo o Performance Curves NZF —
See Section 5 _ B
o ge il
B General Purpose Amplifiers BENEFITS
o High Gain (o
Gfg = 7000 umho Minimum E
(4211, J212) N
® High Input Impedance
lgss = 100 pA Maximum
Ciss = 5 pF Typical
TO-92
ABSOLUTE MAXIMUM RATINGS (25°C) See Section 7
Gate-Drain or Gate-Source Voltage .............. -25V e
GateCurrent ............coiiiiirninnnnennn. 10 mA .
Total Device Dissipation at 25°C Ambient
(Derate 3.27 mW/°C). ........coeviei... 360 mW s
Operating Temperature Range. ............ —55 10 135°C
Storage Temperature Range. . ............. —55 to 150°C
Lead Temperature Range @
(1/16°" from case for 10seconds) .............. 300°C s S
o oS
Battom View
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
4210 J211 J212 A
Characteristic " Unit Test Conditions
Min | Typ | Max | Min | Typ | Max | Min | Typ | Max
11s|'Gss Gate Reverse Current (Note 1) -100 -100 -100| pA | Vps=0,Vgs=-15V
2 | T|Vgs(off) Gate-Source Cutoff Voltage -1 -3} -25 -45 -4 -6 v Vps=15V,Ip=1nA
73] ¢ BVGss. Gate-Source Breakdown Voltage | -25 -25 -25 Vps=0,IGg=-1rA
“a| 1 |'oss Saturation Drain Current (Note 2 2 15 7 20 15 40f mA | Vpg=15V,VGs=0
51C|tg Gate Current (Note 1) -10 -10 -10 PA | VpG=10V,Ip=1mA
Common-Source Forward 00! 2,000 7,000 12,000
i 9fs Transconductance {Note 2) 4,000 12,000 7,000 ! amho £=1kHz
D Common-Source Qutput
71y |Ss Conductance 150 200 200
—n y
8| afcis g:;'gf:n:me toput 4 4 4 Vpg=16V,VGs=0
— M pF f=1MHz
91 |crss Common-Source Reverse 1 1 1
c " Transfer Capacitance
= Equivatent Short-Circuit Input nV B
101 | Noise Voltage 10 10 10 Vie f=1kHz
NOTES: - NZF =
1. Approximately doubles for every 10°C increase in TA. o
2. Pulse test duration = 2 ms, o
3.
X
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J230 J231 J232

J230-18 J231-18 J232-18

iconix

n-channel JFETs -
dGSigned for c o o PerformgnceSCurves NS

See Section
B Audio and Sub-Audio BENEFITS

Amplifiers e Ultra Low Noise
&n = 8 nVA/Hz Typical at 10 Hz

“en = 2 nVA/Hz Typical at 1 kHz

T0-92
See Section 7

ABSOLUTE MAXIMUM RATINGS (25°C)

D
Gate-Drain or Gate-Source Voltage {Note 1}........ —40V
GateCurrent. .........oiiiirininiiainnnnn 50 mA G
Total Device Dissipation at 26°C Ambient .
{Derate 3.27 mW/°C). .. ........... .. on... 360 mW
Operating Temperature Range. ............ ~55 to 135°C
Storage Temperature Range. .. ............ —55 10 150°C
Lead Temperature Range
(1/16"" from case for 10seconds) .............. 300°C
[
s
o
Bottom View Bottom View
(-18)
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
4230 Ja3
Characteristic - - 2 1252 Unit Test Conditions
Min | Typ [ Max |Min |Typ | Max | Min | Typ | Max
Gate Reverse Current = o
111688 iNow2) -250 -250 2501 pA |Vps=0,Vgg=-30V
S Gate-Source Cutoff - _ ~ ~ = = =
2 T VGS(off) Voltage 1 3 2 5 -4 6 v Vps=20V,ip=1pA
A Gate-Source Breakdown = =_
_3_{ T [BVGSs Voltage : -40 -40 -40 Vps=0,IiGg=-1pA
‘ | T T
Saturation Drain = =
4|c | loss. Current (Note 3) 07 3 2 & 5 10} mA | VDs=20V.Vgs =0
5 1G Gate Current (Note 2) -10 -10 -10 pA | VDG=10V,Ip=05mA
Common-Source Forward
ﬂ s Transconductance {Note 3) 1.000 2,50011.500 3.00012,500 4.000
- D S s S umho f=1kHz
ommon-Source Output
AMES Conductance 2 4 8
—N Vps=20V,Vgs=0 +———0
s|Alc; Common-Source input 12 12 12
M Iss Capacitance
— pF f=1MHz
al|!]e Common-Source Reverse 2 2 2 .
c| s Transfer Capacitance
10 . - 8 30 8 30 8 30 nv f=10Hz
— - Equivalent Short Circuit . ——— = = e
11 en Input Noise Voltage 2 2 2 Hz VDs =10V, Vgs =0 f=1kHz
NOTES: NS

1. Geometry is symmetrical. Unit may be operated with source and drain leads interchanged.
2. Approximately doubles for every 10°C increase in TA.
3. Pulse test duration = 2 ms.

© 1979 Siliconix incorporated
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p-channel JFETs -
deS'.gned for o o o Performance Curves PS

See Section 5
B General Purpose Amplifiers BENEFITS

® Low Cost
® Automatic Insertion Package
& High Gain Amplifiers o
g¢s = 14,000 umho Typical (J271)
® Low Noise
e, = 6 nVA/Hz at 1 kHz Typical

TO-92
ABSOLUTE MAXIMUM RATINGS (25°C) See Section 7
Gate-Drain or Gate Source Voltage (Note 1}......... 30V
Gate CUrrent. ... ..ottt it e —50 mA
Total Devige Dissipation at 25°C Ambient

{Derate 327 mW/°C). . ... i it e e 360 mW ‘
Operating Temperature Range. ............ —55 to 135°C
Storage Temperature Range. . .. ........... —55 to 150°C o
Lead Temperature Range '

(1/16" from case for 10seconds) .............. 300°C G )

I S 5

s D
G G
D s

Bottom View Bottom View
(-18)
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
J270 J271
Characteristic Unit Test Conditions
Min Typ | Max Min Typ Max
1 s | lGss Gate Reverse Current (Note 2} 200 200] pA |Vps=0.VGs=20V
2| T | VGS(off) Gate-Source Cutoff Voltage 0.5 2.0 1.5 45 v Vps=-15V,Ip=-1nA
3 ‘: BVGSS Gate-Source Breakdown Voltage 30 30 Vps=0,iG=1uA
41,1 'Dss Saturation Drain Current {(Note 3) -2 -15 -6 -50] mA |Vps=-15V,Vgs5=0
51Cllg Gate Current (Note 2) 18 60 pA |VpG=-15V,Ip = IDSS{min}
Common-Source Forward
6 s Transconductance {Note 3) 6,000 15,000 | 8,000 18,000
o P s o umho f=1kHz
7 g ommon-Source Output 200 500
y | 9os
M Conductance Vbs=-15V, Vgg =0
8l a|Ciss gommon-Source {nput 32 32
apacitance
M pF f=1MHz
9 c Common-Source Reverse 4 4
('Z rss Transfer Capacitance
Equival hort-Circui nV
o] o i Sy 6 6| [E|vosz-10v. 0= ossimin 1=1 ke
NOTES: PS

1. Geometry is symmetrical. Units may be operated with source and drain leads interchanged.
2. Approximately doubles for every 10°C increase in TA.
3. Pulse test duration = 2 ms.

© 1979 Siliconix incorporated
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J300

iconix

n-channel JFETs

designed for . . .

m VHF/UHF Amplifiers
m Oscillators

m Mixers

ABSOLUTE MAXIMUM RATINGS (25°C)

Gate-Drain or Gate-Source Voltage. ... ............ -25V
GateCurrent. .. ... ... ... . i 10 mA
Total Device Dissipation at 25°C Ambient

{Derate 3.27 mW/°C). ..o e i 360 mW
Operating Temperature Range. .. .......... —55 to 135°C
Storage Temperature Range. .. ............ —55 to 150°C
Lead Temperature Range

{1/16"" from case for 10seconds) .............. 300°C

Performance Curves NZF
See Section 5

BENEFITS

® High Power Gain :

20--23 dB Typical at 100 MHz,
Common-Source

17.5—20.5 dB Typical at 100 MHz,
Common-Gate

® Low Noise Figure

1.3 dB Typical at 100 MHz

® High Dynamic Range

Greater than 100 dB

See Section 7

D
G
S
G
s
B

Bottom View

ELECTRICAL CHARACTERISTICS (25°C unless otherwise specified)

a5

Siliconix

TO-92

Characteristic Min | Max Unit Test Conditions
Usi Gate Reverse C 051 "Mt ygs=-15V, Vpg=0
ate Reverse Current =- , = p
2] 7| ¢SS 01| A | G DS= T Ta-125°C
3 : BVGss Gate-Source Breakdown Voltage -25 v Ig=—1uA,Vps=0
411 EVGS(off) Gate-Source Cutoff Voltage (Note 1) -1.6| -7.0 Vps=10V,Ip=1nA
c
5 IDpss Saturation Drain Current {Note 1, 2) 4 45| mA |Vps=10V,Vgs=0
6o | ofs ?’\c:mm?n-Source Forward Transconductance 4500 | 9000
v ote 1) umho [ Vpg=10V,Ip=5mA, f=1kHz
7|N| dos Common-Source Output Conductance 200
A Common-Source Reverse Transfer
8[M | Crgs c . 1.7
| apacitance pF | VDG =10V, Ip=5mA, f=1MHz
9|C|Cis Common-Source Input Capacitance 5.5
NOTES:

1. Ipss and VGss(off) are selected into 5 ranges and labeled according to above table.
2. Pulse test PW < 300 us, duty cycle < 3%.

NZF

4-18
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-channel JFETs ilieon
n Siliconix
. ®
es,gne or ... Performance Curves NH
See Section 5
.f.
B VHF/UHF Amplifiers BENEFITS
. ® Characterized for Operation at 100
B Oscillators and 400 MHz
o : ® Low Noise
B Mixers . N :
NF = 1.7 dB Typical at 100 MHz
TO-92
See Section 7
D
ABSOLUTE MAXIMUM RATINGS (25°C)
Gate-Drain or Gate-Source Voltage............... -30 Vv .
Gate Current . ................. e e 10 mA
Total Device Dissipation at 25°C Ambient s
(Derate 3.27 mW/°C). .. ......oviiii 360 mW
Operating Temperature Range. . ........ ...—5510 135°C
Storage Temperature Range. . . . . e ...—bbto 150°C N
Lead Temperature Range s :
(1/18" from case for 10 seconds) .............. 300°C ° 5 S
Bottom View
ELECTRICAL CHARACTERISTICS (25°C uniess otherwise noted)
- J304 J305
Characteristic Unit Test Conditions
Min | Typ | Max | Min | Typ { Max
1{s 1GSs Gate Reverse Current {Mote 1) -100 -100 | pA Vps=0,Vgs=-20V
T
2 A VGS{off) Gate Source Cutoff Voltage -2 -6| -05 -3 v Vps=15V,Ip=1nA
317! BVGSS Gate Source Breakdown Voltage -30 -30 Vps=0,l1g=-1uA
41¢c | 'oss Saturation Drain Current {Note 2} 5 15 1 81 mA Vps=15V,VGs=0
Common-Source Forward
5 9ts Transconductance (Note 2) 4,500 7.500 | 3.000
— C s O umho f=1kHz
D ommon-Source Outpu!
6 y | Jos Transconductance 50 50
—N c s p— Vps =156V, Vgg=0
. ommon-source |npu
? a Ciss Capacitance 35 3.5
| Common-Source Reverse _
8l¢| Crss Transfer Capacitance 0.85 0.85 pF f=1MHz
Common-Source Output
9 Coss Capacitance 10 0
2 Common-Source Forward 3,000 f = 100 MHz
11 9ts Transconductance 4,200 t = 400 MHz
_12_ Common-Source OQutput 60 60 =100 MHz
H | Soss Conductan 200 e
13] 4 onductance 80 f = 400 MHz
— 6 I ot
14 800 800 f =100 MHz
ad Y] Common-Source Qutput - -
5 bogs Susceptance 3.600 umho| Vpg=15V,VGgs=0 ™ 200 MH
—F | 1oV
18| gy Common-Source Input 80 80 f= 100 MHz
17| E| 9 Conductance 800 f = 400 MHz
—— o | S,
E u by Common-Source Input 2,000 2,000 =100 MHz
19 E\l iss Susceptance 7,500 f = 400 MH2
20fc Common-Source Power 20 f =100 MHz
——d G . A\ =15V, Ip = A [ ——
2| Y[ " Gain 1 o bs D=5m f = 400'MHz
22] NE Noise Figure 1.7 Vps=15V,Ip =5mA, f =100 MHz
23 (Single Sideband) 38 RG=1KQ = 400 MHz
NOTES:
1. Approximately doubles for every 10°C increase in TA. NH
2. Pulse test duration = 2 ms.

© 1979 Siliconix incorporated
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J308 J309 J310

iconix

n-channel JFETs

designed for. ..

m VHF/UHF Amplifiers
B Oscillators
B Mixers

ABSOLUTE MAXIMUM RATINGS (25°C)

Slllcomx

Performance Curves NZA
See Section 5 :

BENEFITS
¢ [ndustry Standard Part
In Low Cost Plastic Package
® High Power Gain
11 dB Typical at 450 MHz
Common-Gate
® Low Noise
2.7 dB Typical at 450 MHz

Drain-Gate Voltage .. ................ ceienn... 2BV e Wide Dynamic Range
Source-Gate Voltage .. ............... LAY Greater than 100 dB
Forward Gate Current. ... .. e ciieene... 10mMA ® Easily Matches to 75  Input
Total Device Dissipation at 256°C Amblent
(Derate 3.27 mW/°C). . ..o oo 360 mwW Soe Ts?.:?z 5
. ction
Operating Temperature Range. .......... ..—55 to 135°C
Storage Temperature Range. . ............. —55 to 150°C
Lead Temperature Range o
(1/16" from case for 10seconds) .............. 300°C G
G s
D
s
Bottom View
G
5 S
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
- 3308 309 J310 ”
Characteristic (T Ve T in T (7 i Tor Vo Unit Test Conditions
1 [BVass  parae s Brenkdonn 25 -2 25 v | tg=-Tua vpg=0
i 1.0 1.0 10| na | vgem-15V
_-1s GS »
oy 1gss Gate Reverse Current -1.0 -1.0 -1.0 uA Vpg =0 T=4+126°C
—a
a|r|Vasiomn 3:::‘:‘"“ Cutotf 10 65| -10 40 | -20 5| v | vps=10v,Ip=1na
—1
5[¢ipss ZZ‘:::‘(‘T’,;&""‘, 12 0| - 12 30 24 60| ma | vpg=10v,vgs=0
8| |vasm 3:'.:::‘"“ Forward 10 10 10 v | vps=0.1g=1ma
1 ot 5:2?::2:;:.:::\“ 8,000 20,000 | 10,000 20,000 | 8,000 18,000
] Common-Source
81 |90s Output Conductance 200 200 200 " :/Ds :ow\AI‘ f=1kHz
9 3 Common-Gate Forward 13,000 13,000 12,000 pmhos o "
N 9tg Transconductance ' ’ ’
ol oo o B
— 2
1fc|cga Sate Drain 18] 28 18| 28 18| 25
| apa c pF zDS j gjlo v f=1MHz
12| |cgs e Source 43| s0 43| 50 43| s0 as
TE Equivalent Short-Circuit oV | Vps-10V, _
B3f fen Input Noise Voltage 10 10 10 Uz | tg=10ma =100 hz
Common-Source Forward
141 |Retygy) Transconductance 12 12 12
—
18] |Regy,g) ggrz:;i:‘e fnput 14 14 14
] H Common-Source Input mmho
16 | Retyig) Conductance 04 04 04
— f= 106 MHz
Common-Source Qutput Vpg=10V,
i : Retyos) Conductance 0.15 015 01s |DD=s 10 mA
Common-Gate Power
18 : Gog Gain at Noise Match 16 16 18
19] [nF Noise Figure 15 15 15 a
Common-Gate Power
20| |Gpg Gain at Noise Match " " "
— f = 450 MHz
21] |nF Noise Figure 2.7 27 27
NOTE: NZA

1. Pulse test PW 300 us, duty cycle < 3%.
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n-channel JFETs sl
current regulator diodes

Performance Curves NCL

deS'.gned for oo o See Section 5

G
U
o
o
=
9]
(=
-
. BENEFITS o
B Current Regulation e Low Cost o
. eas e Simple Tw. N
] Current lelfll‘lg i p. T 0 Lea.d Current Source
o Simplifies Floating Current Sources (.
[ BiﬂSil‘lg No Power Supplies Required 19, ]
R R ® Good Operating Current Tolerance 8
® Linear Ramp dand Staircase £20%
Generator To82 -
See Section 7 o
ABSOLUTE MAXIMUM RATINGS (25°C) AomE &
Peak OperatingVoltage. . ...............covvn.. 50 V ";
ForwardCurrent. . ........ .. vt 20 mA o
ReverseCurrent. ............................. 50 mA b (7]
Total Device Dissipation at 26°C Ambient o
(Derate 3.27 mW/°C). .. ..o o i e 360 mW CATHODE
Operating Temperature Range. . ... ........ —55 to 135°C
Storage Temperature Range. . ............. —55 to 160°C
Lead Temperature Range ¢
(1/16" from case for 10seconds) .............. 300°C c
A A
Bottom View
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
Characteristic J500 | J501 J502 | J503 | J504 | J505 | Unit Test Conditions
] Min 0.192 | 0.264 | 0.344 | 0.448 | 0.600 | 0.800
L s| IF Forward Current (Note 1} Nominal | 0.240 | 0.330 [0.430 [ 0560 {0.750 | 1.000 | mA | VF=25V
3 I Max 0.288 | 0.396 |0.516 | 0.672 | 0.900 | 1.200
T Peak Operating Voltage . _
i ] POV (Rotes 1 and 2) Min 50 50 50 50 50 50 IE =11 1| (Max)
ic v Limiting Voltage (Note 3) Max 12] 13| 18] 17| 19| 24| VY 081
6 L rmiting Voltage fNote ~ Typ 08| oo 11| 12] 14] 1s F= 22 IR Min)
7 Si i Mi Y 3, 20| 14| 10] o8
10| 2, Small-Signat Dynamic in 5.0 0 M2 | VE=25V,f=1kHz
8|y impedance (Note 1) Typ 80| 60| 44| 34| 25| 19
9 N Cr Anode-Cathode Capacitance Typ 2 2 2 2 2. 2] eF VE=25V,f=1MHz
NOTES: NCL
1. Pulse test duration = 2 ms.
2. Maximum Vg where Ig < 1.1 If|(Max) is guaranteed. Current-Limiter Diode
3. Minimum Vg required to insure g > 0.9 I (Min)- V-l Characteristic
'F
15y J
VR VL POV Ve m
L

0
0
3
X

© 1979 Siliconix incorporated
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J506 J507 J508 J509 J510 J5N

iconix

n-channel JFETs

current regulator diodes

designed for. . .

[ ] Current Regulation

B Current Limiting

B Biasing

B Linear Ramp and Staircase

g

Siliconix

Performance Curves NCL
See Section 5

BENEFITS
® Low Cost
® Simple Two Lead Current Source
e Simplifies Floating Current Sources
No Power Supplies Required
® Good Operating Current Tolerance
+20%

TO-92
Generafor See Section 7
ANQDE
ABSOLUTE MAXIMUM RATINGS (25°C) .
Peak OperatingVoltage. ... ...................... 50V
ForwardCurrent. ... ... ... ... .. .. ... .. ..... 20 mA
Reverse Current. . . ..... ... ... ... .. ... .. 50 mA 1
Total Device Dissipation at 25°C Ambient 6
(Derate 3.27 mW/°C). . ... 360 mW CATHODE
Operating Temperature Range. ............ —-55 to 135°C
Storage Temperature Range. .. ............ —55 to 160°C c
Lead Temperature Range c
(1/16"" from case for 10seconds) .............. 300°C A A
Bottom View
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
Characteristic J506 | J507 | J508 | 4509 | 4510 | 4511 | Unit Test Conditions
1] Min 1120 {1440 | 19 | 24 | 20| 38
2| s| tr Forward Current {Note 1) Nominal | 1400 {1800 | 24 | 3.0 | 36 | 47| mA | vp=25v
3 ; ' Max 1680|2160 | 29 | 36 | 43| 56
T Peak Operating Voltage . _
411 POV (Notes 1 and 2} Min 50 50 50 50 50 50 1E = 1.1 g | (Max)
5| € Max 261 28] 3a 35 | 38| 42| Y
-1 Vi Limiting Voltage {(Note 3} IF = 0.9 1F| (Min)
6 Typ 181 20| 22| 28| 28| 30
7 si i Min 04| 025 | 026 | 020 | 0.20 | 015
AN ZF| Smali-Signal Dynamic ! 0 M2 VE=25V,f=1KkHz
8|y Impedance (Note 1) Typ 14| 10| o070 | 060 | 050 | 0.30
9 N [of5 Anode-Cathode Capacitance Typ 2 2 2 2 2 2 pF VE=25V,f=1MHz
NOTES: NCL
1. Pulse test duration = 2 ms.
2. Maximum VE where [F < 1.1 IE|(Max) is guaranteed. Current-Limiter Diode
3. Minimum Vg required to insure Ig > 0.9 1E[{Min)- V-l Characteristic
e
IRy J
VR Ve
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low-leakage -
pico-amp diodes
designed for . . .

® High Impedance Diode
Switching

m High Dynamic Range Log Amps

B High Isolation Protection
Circuits

BENEFITS
® Low Cost

TO-92
See Segtion 7

ABSOLUTE MAXIMUM RATINGS (25°C)

00savdr oocavdr ooLavdr o0savdr

ForwardCurrent............................ 10 mA
Total Device Dissipation ..................... 360 mW
Storage Temperature Range. .. ......... —65°C to +135°C c
Lead Temperature
{1/16" from case for 10 seconds) ............. 300°C
A
C A
Bottom View
A Also Available As EPADS50,
100, 200, 500 (TO-1086)
c
Bottom View
ELECTRICAL CHARACTERISTICS {25°C) {T0-108)
Characteristic Min | Typ | Max Unit Test Conditions
1 JPADS0 -50'
2\|s JPAD100 -100
—T|lR Reverse Current {Note 1) pA VR=-20V
3]a JPAD200 —200
4 ':’ JPAD500 -500
5 | ¢ | BVR Breakdown Voltage {Reverse) -356l] -80 \ Ig=-1uA
€ VE Forward Voltage Drop 081 156 v Ig=5mA
D
7 x Cg Capacitance 15| 2.0 pF VR=-5V,f=1MHz
g,]z;% Lo 0.500 ___y
. 2.7
NOTE: S lrmz/
1. The JPAD type number denotes its maximum reverse current value in pico amps, 2.05) ‘
Devices with IR values intermediate to those shown are also available on request. sﬁ% 0106 i 3?\
(563 ____—.__.__N&% 42—+ )
(4.38) (242 LS
?;_"gl—l e ;'5_.5:@2 oia BOTTOMVIEW m
MIN 0.016 (.406) -
- SEATING PLANE a
TO-106 3,
X
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K114-18

iconix

n-channel JFET

designed for . ..

B Analog Switches
m Choppers

B Commutators

ABSOLUTE MAXIMUM RATINGS {25°C)

Performance Curves NZF
See Section 5

BENEFITS

o No Offset or Error Voltages Generated
by Closed Switch
Purely Resistive
High Isolation Resistance from
~ Driver
® Very Fast Switching
_ tD(on) * ty = 6 ns Typical
® Short Sample and Hold Aperture Time
Cqd(off) <2PF
Cgs((off)) <2pF

T0-92 Lead-form
See Section 7

1. Approximately doubles for every 10°C increase in TA.
2. Pulse test duration = 300 us; duty cycle < 3%.

. [}
Gate-Drain or Gate-Source Voltage ............... =25V
GateCurrent . ......coivvi it 50 mA R
Total Device Dissipation at 256°C Ambient
(Derate3.27mW/°C). .. ... .o i 360 mwW s
Operating Temperature Range............ —b5 to 135°C
Storage Temperature Range. . ............ —55 to 150°C
Lead Temperature Range S
(1/16" from case for 10seconds) .............. 300°C a4 <
. s
Bottom View s
(-18)
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
K114
Characteristic Unit Test Conditions
Min Typ Max
1 1GSS Gate Reverse Current (Note 1) -1 nA Vps=0,Vgs=-15V
2 : VGS(off) Gate-Source Cutoff Voltage -3 -10 v Vps=5V,Ilp=1uA
_3_ A BVGss Gate-Source Breakdown Voltage -25 - Vps=0,Ig=-1pA
4| 7T Ipss Saturation Drain Current (Note 2) 15 mA Vps =15V, Vgs =0
5 é 1D (off) Drain Cutoff Current (Note 1) 1 nA Vps=5V,Vgs=-10V
6 "DS{on) Drain-Source ON Resistance 150 Q Vps<0.1V,vgs=0
7 Cdg(off) Drain-Gate OFF Capacitance 2
h— - Vps=0,Vgs=-10V
8 Csg(off) Source-Gate OFF Capacitance 2
— o C f=1MHz
9 Y dglon) Drain-Gate Plus Source-Gate 8 pF v _
N + ON Capacitance DS =V@s =0
A |_Csalon)
10 | m | tdion) Turn On Delay Time 3
11 | tr Rise Time 3 Switching Time Test Conditions
12| C tdfoff) Turn Off Delay Time 12 ns VDD = 10V, VGs(off) = -12V
13 W Fall Time 8 RL= 1K VGs(on) =0
NOTES: NZF
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n-channel JFET
designed for . . .

® VHF/UHF Amplifiers
B Mixers
B Oscillators

1T0-92
See Section 7
ABSOLUTE MAXIMUM RATINGS (25°C)
Drain-Gate Voltage . ................couvnvnnen. 25V 5
Source-Gate Voltage . ............... e 25V
Drain-Source Voltage. . . ........... ... civiiunn.. 25V s
Forward Gate Current. . ............ccovvinnnnn 10 mA
Total Device Dissipation at 25°C Ambient s
(Derate 3.27mW/°C). . ............coun. 360 mwW
Operating Temperature Range. ............ —565 to 135°C o
Storage Temperature Range. .. ............ —55 to 150°C oo
Lead Temperature Range s’
(1/16"" from case for 10seconds) . ............. 300°C Bottom View o9 ¢

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

—

Performance Curves NH
See Section 5

BENEFITS
® Specified for 200 MHz Operation

(-18)

1. Pulse test PW = 300 us; duty cycle < 3%.

Characteristic Min Max Unit Test Conditions
LU Gate R c il ML R 20V, Vpg =0
— ate Reverse Current = , =
51| 'ess 5] oA Gs os T =+86°C
T
Gate-Source Breakdown
3 | Al BVGss Voltage -30 lg=—-1uA,Vpg=0
T v
i Gate-Source Cutoff _ _
4 c VGSioff) Voltage -05 8.0 Vps =15V, ip=1uA
5 Ipss Saturation Drain Current 4.0 25 mA Vps = 16V, Vgs =0 (Note 1)
Drain-Source ON
6 rDS{on)  Registance 300 [} Ip=1mA,Vgs=0
7 afs Common-Source Forward 4,500 | 10,000 f=1kHz
Transconductance
Common-Source Forward
8 Retyss) Transconductance 4,00 "
umhos
Common-Source Output
9 |D Re(y ) Conductance 150 f =200 MHz
Y Vps =15V, Vgs=0
10 N Re Common-Source Input 800
Al Ctvig) Conductance )
M
. Common-Source Input
1|1 | Ciss Capacitance 60
c pF f=1MHz
12 c Common-Source Reverse 20
rss Transfer Capacitance :
13 3.0 Vps =15V, VGs=0,Rg=1K & f = 200 MHz
NF Noise Figure
14 5.0 a8 Vps=15V,VGs=0,RGg=1M 2, BW =56 Hz [ f=10 Hz
15 Gpg g:::mon-Source Power 15 Vps = 15V, Vgs = 0 £ = 200 MHz
NOTE: NH
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K210-18 K211-18 K212-18

g

Siliconix

n-channel JFETs
designed for . . .

® General Purpose Amplifiers

Performance Curves NZF
See Section 5

BENEFITS

e High Gain
Ggg = 7000 umho Minimum
{(K211-18, K212-18)

e High Input Impedance
Igss = 100 pA Maximum
Ciss = 5 pF Typical

TO-92 Lead-form

ABSOLUTE MAXIMUM RATINGS (25°C) See Section 7

Gate-Drain or Gate-Source Voltage . . ............. -25v o
Gate CUITeNt. .. . ..o it ittt ittt 10 mA
Total Device Dissipation at 25°C Ambient G
(Derate 3.27mW/°C). ...ttt 360 mW s
Operating Temperature Range............. —55 to 136°C
Storage Temperature Range. . ............. —55 to 150°C
Lead Temperature Range s
(1/16" from case for 10seconds) .............. 300°C g
s L34 8
Bottom View
{(-18)
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
4210 4211 4212
Characteristic Unit Test Conditions
Min | Typ | Max | Min | Typ | Max | Min | Typ | Max
1]s|'Gss Gate Reverse Current {Note 1) -100 -100 -100| pA | Vps=0,Vgg=-15V
2| T|VGS(off) Gate-Source Cutoff Voltage -1 -3] -25 -4.5 -4 -6 v [ VDs =15V, Ip=1nA
3 : BVGss  Gate-Source Breakdown Voltage | -25 -25 -25 Vps=0,Ig=-1uA
41, |'oss Saturation Drain Current (Note 2 2 15 7 20 15 40 mA | Vpg=15V,Vgs=0
5[Cllig Gate Current {Note 1) -10 -10 -10 pA | Vpg=10V,Ip=1mA
6| o Common-Source Forward 4,000 12,000 | 7,000 12,000 | 7,000 12,000
_ Transconductance (Note 2} pmho §=1KHz
7|0 Common-Source Output 150 200 200
v [%0s Conductance
L Common-Source Input
8 ': Ciss Capacitance 4 4 .4 Vps=15V.Vgs=0
sltle Common-Source Reverse i 1 T pF f=1MH:
c rss Transfer Capacitance
. Equivalent Short-Circuit Input
= quiva - n _
10 *n Noise Voltage 10 10 10 /% f=1kHz
NOTES: NZF

1. Approximately doubles for every 10°C increase in TA.
2. Pulse test duration = 2 ms.

iconix
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n-channel JFET
designed for. ..

m VHF/UHF Amplifiers
B Oscillators

B Mixers

ABSOLUTE MAXIMUM RATINGS (25°C)

Gate-Drain or Gate-Source Voltage .. ....... vee...—2BV
GateCurrent {FWD)......................... 10mA
Total Device Dissipation at 25°C Ambient

(Derate 3.27 mW/°C)............eetn.....360mW

Operating Temperature Range.............—55t0 135°C
Storage Temperature Range...............—551t0 1560°C
Lead Temperature Range

;4

Siliconix

Performance Curves NZF
See Section 5

BENEFITS

® High Power Gain
22 dB Typical at 100 MHz
Common-Source
17 dB Typical at 100 MHz
Common-Gate

® Low Noise
NF = 2 dB Typical at 100 MHz

® High Dynamic Range Greater than
100 dB

TO-92 Lead-form
See Section 7

D
G
s
G
m! o G
s 5

(1/16" from case for 10seconds) .............. 300°C
Bottom View
(-18)
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
Characteristic Unit Test Conditions
Min | Typ | Max
1 s IGSs Gate Reverse Current (Note 1} -500 | pA Vg =-15V,Vpg=0
2] T VGS(offy Gate-Source Cutoff Voltage -1 -6 v Vps=10V,Ip=1nA
3 ¢ BVGSS Gate-Source Breakdown Voltage -25 Vps=0,Ig=-1uA
411 IDss Saturation Drain Current {Note 2) 6 30| mA | Vps=10V, Vgs=0
5|C VGs(f) Gate-Source Forward Voltage 1V IG=1mA,Vps=0
6 9fs Common-Source Forward Transconductance (Note 2) | 4,500 9,000
umho | VpG =10V, Ip=5mA| f=1kHz
_7_ D dos Common-Source Output Transconductance 200
8] v| Ciss Common-Source Input Capacitance 4 55
i N Crss Common-Source Reverse Transfer Capacitance 1 1.7 ] pF VpGg =10V, Ip=5mA|f=1MHz
10 Coss Common-Source Output Capacitance 1.5 )
1 6,200 f = 100 MHz
—1 H| Iyl Common-Source Forward Transcadmittance
2], 6,000 =450 MHz
— umho
13 6,000 f =100 MHz
— g | vtd Common-Gate Forward Transcadmittance Vpg=15V,Ip=5mA
14 R 5,500 f = 450 MHz
15| €| Gig Common-Gate Power Gain 17
—a —_— - - dB f = 100 MHz{Note 3)
16 NF Noise Figure {Single Sideband) 2
NOTES: NZF

1. Approximately doubies for every 10°C increase in TA.

2. Puise test duration = 2 ms.

3. Typical values for performance at 100 MHz in a common-gate circuit
operating 3 dB bandwidth is 2 MHz.
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K304-18 K305-18

iconix

n-channel JFETs
designed for. ..

® VHF/UHF Amplifiers
] Oscillators
B Mixers

ABSOLUTE MAXIMUM RATINGS (25°C)

7__
Siliconix

Performance Curves NH

See Section

BENEFITS

® Characterized for Operation at 100
and 400 MHz

® Low Noise
NF = 1.7 dB Typical at 100 MHz

TO-92 Lead-form

See Section 7
Gate-Drain or Gate-Source Voltage . .. ........ Ny o
GateCurrent............ccovverninennena... 10mMA
Total Device Dissipation at 256°C Ambient G
(Derate 3.27 mW/°C). ... ... U, ..360mwW .
- o
Operating Temperature Range. . ...... .....—b51t0 135°C
Storage Temperature Range...............—551t0 150°C .
Lead Temperature Range ool
(1/16"* from case for 10seconds) ........... ...300°C .
e
Bottom View L
{-18)
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
e K304-18 K305-18
Characteristic Unit Test Conditions
Min | Typ | Max | Min | Typ | Max
1 $ 1Gss Gate Reverse Current {(Note 1) -100 -100| pA Vps=0,Vgs=-20V
-
_2} Al VGS(off) Gate Source Cutoff Voltage -2 6] -05 -3 v Vps=15V,ip=1nA
_:'L 'If BVGss Gate Source Breakdown Voltage -30 -30 Vps=0,Ig=-1uA
41c| 'bss Saturation Drain Current (Note 2) 5 15 1 8] mA Vps=15V,Vgs=0
Common-Source Forward
5 s Transconductance {Note 2) 4,500 7500 | 3,000
- umho f=1kHz
6D g Common-Source Output 50 50
y| o Transconductance
1IN Vps=16V,Vgs=0
1Al G Common-Source Input 35 a5
M 155 Capacitance i *
| Common-Source Reverse _
8[| Crss Transfer Capacitance 0.85 0.85 pF f=1MHz
Common-Source Output
8 Coss Capacitance 1.0 1.0
o] Common-Source Forward . 3,000 =100 MHz
1 9fs Transconductance 4,200 = 400 MHz
12 H1 Goss Common-Source Output 60 60 =100 MHz
1_3.1 \ Conductance 80 § = 400 MHz,
G
14 K 800 800 100 MHz
il Y} Common-Source Output _ .
=11 boss Susoeptance 3600 umho | Vp§ =15V, Vas =0 1= 400 MHz
—F Ll
18lRr| Common-Source Input 80 80 =100 MH2
17| €| s Conductance 800 = 400 MHz
—— Q ——
18lu b Common-Source Input 2,000 2,000 100 MHz
1o E| ™ Susceptance 7,500 f = 400 MHz
20|c Common-Source Power 20 =100 MHz
—y| G ; Vpg=15V,Ip=5mA |—————
51 Y| G Gain T - DS p=>m T= 400 MHz
2 | Noise Figure 1.7 Vps=15V, Ip =5mA, = 100 MHz
23 (Single Sideband) 3.8 RG = 1KQ f = 400 MHz
NOTES:
1. Approximately doubles for every 10°C increase in TaA. NH

2. Pulse test duration = 2 ms.
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n-channel JFETs -
designed for ...  feizmmegmreas

BENEFITS
B VHF/UHF Amplifiers ® Industry Standard Part

. In Low Cost Plastic Package
B Oscillators e High Power Gain

. 11 dB Typical at 450 MHz
= M'xers Common-Gate

® Low Noise
2.7 dB Typical at 450 MHz

SL-OLEX 81-60€X 8L-8OEN

* ABSOLUTE MAXIMUM RATINGS (25°C}) e Wide Dynamic Range
Drain-Gate Voltage . . ................. ceiie. .25V Greater than 100 dB
Source-Gate Voltage . . . . .... e A 25V ® Easily Matches to 75 2 Input
Forward Gate Current. . ...................... 10 mA
T | Device Dissi . 25°C bi TO-92 Lead-form
otal Device Dissipation at 25°C Ambient See Section 7
(Derate 3.27 mW/°C).............. ceee....360mW
Operating Temperature Range. . .......... .—b5 to 135°C
Storage Temperature Range. . . .. e —55 to 150°C D
G
Lead Temperature Range )
(1/16" from case for 10seconds) ..............300°C s .
s Bottom View
(-18) o G
s
ELECTRICAL CHARACTERISTICS {25°C unless otherwise noted)
e K308 K308 K310 I "
Characteristic T Ve v e Ve T i Tyo o Unit Test Conditions
1| levess S:":::““" Breakdown -25 -25 -25 v | 1g=-1uavpg-0
I -10 10 10| na [ veg--15v
—is GS .
3t Igss Gate Reverse Current = o o A Vps =0 Tonoee
1A
afr|vasiomn 3‘::;2:"'” Cutoft 10 65| -10 40 | 20 65] v | vpg=10v.ip=1na
—
5[ |ipss zz';:;‘:""‘:zg:"'") 12 60 12 30 2 60| ma | vps=10V,vgs=0
6| |vasi 3:::::“’“ Forward 10 10 10| v | vpg=0.1g=1ma
7| ot &::";‘:;‘i:;;::‘:’m 8,000 20,000 | 10,000 20,000 | 8,000 18,000
] Common-Source
8l [90s Output Conductance 200 200 200 Vos= 10V, =1 Kh:
—o umhos | 1p = 10 mA 2
M Common Sate Forward 13,000 13,000 12,000
10/ 505 gznmdmuggi‘:'e Output 150 100 150
—1 v
11c Jegy Sate-Drain 18| 25 18] 25 18 28
] apacitance pF Vps =0, f=1MHz
Ny -0V
12| [cgs g:;i::’:n'z: 43 50 43 50 43 5.0 Ves
A Equivalent Short-Circuit nV_ | Vps=10V, R
3] fen Input Noise Voltage 10 10 10 Uz | ip=10ma f=100 Hz
Common-Source Forward
M |Retveg) Transconductance 12 2 12
15| |Rey;y  common Gate Input 14 14 14
1—5- Hig Common-Source [nput 04 rmho
t lvig) Conductance 04 04
p— f =105 MHz
Common-Source Qutput Vpg =10V,
i : Retyos) Conductance 015 0.15 018 |DDf1o mA
Common-Gate Power
18 : Geg Gain at Noise Match e 6 18
19 NF Noise Figure 15 15 15 a8 m
. Common-Gate Power =
20| 1eg Gain at Noise Match " " n f = 450 MHz a'
21 NF Noise Figure 27 27 2.7 o
NOTE: NZA ;-.
1. Puise test PW 300 us, duty cycle < 3%. x

© 1979 Silicenix incorporated
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KK4416-18

icCoNnix

n-channel JFET

designed for . . .

m VHF Amplifiers
B Mixers

ABSOLUTE MAXIMUM RATINGS (25°C)

g

Siliconix

Performance Curves NH
See Section

BENEFITS
® Low Noise
NF = 3 dB Typical at 400 MHz
o Wide Bandwidth
® |Low Cost

T0-92 Lead-form
See Section 7

1. Puise test duration = 300 us.

D
Gate-Drain or Gate-Source Voltage . . . . . e -30V
GateCurrent...........coiiiniiniiinnnn.. 10 mA e
Total Device Dissipation at 25°C Ambient s
(Derate 3.27 mW/°C)... ... 360 mW
Operating Temperature Range. ........... .—b5 to 1356°C
Storage Temperature Range. .............. —55 to 150°C
Lead Temperature Range G
(1/16" from case for 10 seconds) . ............. 300°C por= ! RS
s s
Bottom View
{(-18}
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
Characteristic Min Max Unit Test Conditions
1 Iass Gate Reverse Current -1.0 nA VGgg=—-15V,Vps=0
2| 8| BVgss Gate-Source Breakdown Voltage -30 v tG=—14A, Vpg =0
3 I VGS{off) Gate-Source Cutoff Voitage -6 Vps=16V,Ip=1nA
4 Ipss Saturation Drain Current (Note 1) 5 15 mA
5 afs Common-Source Forward Transconductance (Note 1) | 4600 { 7500
— umho f=1kHz
6| b | %s Common-Source Output Conductance 50
— Vpg=16V,Vgs=0
- DS +VGS
71 Y1 Crss Common-Source Reverse Transfer Capacitance 1.0
g N Ciss Common-Source Input Capacitance 4 pF f=1MHz
9 Coss Common-Source Output Capacitance 2
- 100 MHz 400 MHz . .
Characteristic Win | Max Min ] Max Unit Test Conditions
10 Qiss Common-Source input Conductance 100 1000
11 bjss Commaon-Source Input Susceptance 2500 10,000
121 H Soss Common-Source Output Conductance 75 100 | umho
— ! Vps=15V,Vgg=0
13 boss Common-Source Output Susceptance 1000 4000
F Common-Source Forward Transcon-
‘ 4 ER 9fs ductance (Note 1) 4000
151 Q [ Gpg Common-Source Power Gain 18 10
———— dB Vps=18V,Ip=5mA
16 NF Noise Figure 2 4 Rg=1KQ
NOTE: NH
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n-channel JFET B

designed for. .. Performance Curves NH

® VHF/UHF Amplifiers BENEFITS

o ® Low Cost
" Mlxers ° Au::)matic Insertion Package
B Oscillators

TOoLiddW

TO-92

ABSOLUTE MAXIMUM RATINGS (25°C) Se0 Section 7
Drain-Gate Voltage . .............cciiiinvunnn.. 25V
Source-Gate Voltage . .. ........................ 25V
Drain-Source Voltage. . .. ....................... 25V
Forward Gate Current. . ...................... 10mA
Total Device Dissipation at 25°C Ambient

(Derate 3.27mW/°C)........cviii it 360 mw
Operating Temperature Range. .. .......... —-55 to 135°C °
Storage Temperature Range. . ... .......... —55 to 150°C
Lead Temperature Range ¢

(1/16" from case for 10seconds) . .......... ...300°C s

Bottom View
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
Characteristic Min Max Unit Test Conditions
U Gate R c 20 ia v 15V, Vpg =0
— ate Reverse Current == ' bl
2 s Gss 20 uA Gs bs Ta =+100°C
T Gate-Source Breakdown ' _
- Ig =~ A =
3 A BVGss Voltage 25 G=—10uA,Vps=0
— 5 v
Gate-Source Cutoff
. N = =
4 (l: VGS(off)  yoitage 8.0 DS=16V,Ip=2nA
5 lpss Saturation Drain Current 2.0 20 mA Vps =15V, Vgs = 0 (Note 1)
] VGs Gate-Source Voltage -0.5 ~71.5 v Vps =15V, ip =200 uA
Common-Source Forward o
7 8fs Transconductance 2000 7500 f=1kHz
Common-Source Forward
8l p| Retygs) Transconductance 1600
— v umhos
aln Re(Yos) gommon-Source Output 200 f = 100 MHz
onductance
— A Vps =15V, Vgg=0
M Common-Source Input
10 1 Retyis) Conductance 800
—c -
1 Ciss Com@on Source Input 7.0
Capacitance
— p s A pfF f=1MHz
ommon-Source Reverse
12 Crss Transfer Capacitance 3.0
NOTE: NH

1. Pulse test PW = 300 us; duty cycle < 3%.

b (Ve )]
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MPF108

iconix

n-channel JFET i
des,.gned for e o 0 Performance Curves NH

See Section 5
® VHF/UHF Amplifiers BENEFITS
® Low Cost
m Mixers ® Automatic Insertion Package
B Oscillators
TO92
See Section 7
ABSOLUTE MAXIMUM RATINGS (25°C) ° Sectien
Drain-Gate Voltage .. ..........coivviiininnnnn. 25V
Source-Gate Voltage ... .........c.cvuiinneunnn. 25V
Drain-Source Voltage. . . ..............ccvuun... 25V
Forward GateCurrent. . ...............ccv..... 10 mA
Total Device Dissipation at 25°C Ambient
(Derate 3.27 mW/°C). ..o 360 mW
Operating Temperature Range. ............ —55 to 135°C
Storage Temperature Range. . ............. -55 to 1560°C °
Lead Temperature Range o
(1/16"* from case for 10seconds) . ............. 300°C ¢ o®

Bottom View
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
Characteristic Min Max Unit Test Conditions
1 -1.0 nA
— { G R - = = _
2 ? GSS ate Reverse Current =10 oA Vgs=—-15V,Vpg=0 Tpa=+100°C
Gate-Source Breakdown
3|A|Bvgss Voltage -25 ig=-10uA, Vpg =0
T & v
411 |VGs(off) Gate-Source Cutoff Voltage 05 -8.0 Vps=16V,1p=10uA
5 ¢ IDss Saturation Drain Current 1.5 24 mA Vps=15V,Vgg =0 (Note 1)
Common-Source Forward
6] Jofs Transconductance 2000 7500
— f=1kH
7 Common-Source Output 7% 8
Jos Conductance
Common-Source Forward
8 b Relyss) Transconductance 1600 #mhos
Y Common-Source Output
of y|Relvos) oo o iree Suteu 200 Vps =15V, Vgs =0 f = 100 MHz
-—A
Common-Source Input
10|M .
: 1 Retyis) Conductance 800
c
Common-Source Input
1 .
1 [Ciss Capacitance 65
- F f=1MH
12 c Common-Source Reverse 25 P 2
rss Transfer Capacitance :
13 25 Vps=15V,Vgs=0,Rg=1MQ | f=1kH
—{ |NF Noise Figure dB DS Gs < z
14 3.0 Vps=15V,VGgs=0,Rg=1K Q f =100 MHz
NOTE: NH

1. Pulse test, pulse width = 300 us, duty cycle < 3%.

© 1979 Siliconix incorporated
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® Analog Switches

Lead Temperature Range

{1/16"" from case for 10 seconds)

ABSOLUTE MAXIMUM RATINGS (25°C)

Drain-GateVoltage . . . ...............civuennn..
Source-Gate Voltage . .. .......covtinnnnnnenenns
Drain-Source Voltage. . .. ...............ccvutn.
ForwardGate Current. . ..........c..0ovuun.. e
Total Device Dissipation at 26°C Ambient

{Derate 3.27 mW/°C). . .. ..ot
Operating Temperature Range
Storage Temperature Range

n-channel JFET
designed for . ..

m General Purpose Amplifiers

360 mW

—55 to 135°C
—55 to 150°C

Performance Curves NRL
See Section 5

BENEFITS

® Low Cost
® Automatic Insertion Package

ELECTRICAL CHARACTERISTICS {25°C unless otherwise noted)

TO-92
See Section 7

7

Siliconix

1. Pulse test PW < 630 ms, duty cycle < 10%.

Characteristic Min Typ Max Unit Test Conditions
_L s|icss Gate Reverse Current -0.01 ~-1.0 nA Vgs=—15V,Vpg=0
2| 7T Gate-Source Breakdown
b, g =— =
? BVGSs Voltage 25 -60 v G 10 A, Vpsg =0
3| ;1VGs(off)  Gate-Source Cutoff Voltage -0.2 -80 Vpg =15V, Ip=10uA
4| clipss Saturation Drain Current 05 24 mA Vps =15V, VGgs = 0 (Note 1)
5 Common-Source Forward 800 6000
9fs Transconductance
'—6— D P s o umho f=1kHz
ommon-dSource Qutput
Y {9os Conductance 10 I
—q{ N Vpg=15V,Vgs =0
71 a Common-Source Input
Ciss : 45 7.0
M Capacitance
] pF f=1MHz
g|! c Common-Source Reverse 10 3.0
C |>rss Transfer Capacitance ” :
o Vpg =15V, VGgg =0, -
9 NF Noise Figure 0.04 2.5 dB Rg = 1M 2 f=1kHz
NOTE: NRL

4-33

© 1979 Siliconix incorporated

6014dW

XIUOoDI



MPF111

iconix

n-channel JFET

designed for. ..

B General Purpose Amplifiers
B Analog Switches

ABSOLUTE MAXIMUM RATINGS (25°C)

Drain-Gate Voltage . .......................... 20V
Source-Gate Voltage . . ..........ccoivvivinrenn. 20V
Drain-Source Voltage. . . . .. ......ciiviinnnnnn 20V
Forward Gate Current. . ...........cvinervinnn 10 mA
Total Device Dissipation at 26°C Ambient

(Derate 3.27 mW/°C). .. ..., 360 mw
Operating Temperature Range. . ........... —55 10 135°C
Storage Temperature Range. .. ............ —55 to 150°C
Lead Temperature Range

(1/16" from case for 10seconds) .............. 300°C

Performance Curves NRL
See Section 5

BENEFITS

® [ow Cost
® Automatic Insertion Package

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

;4

Siliconix

T0O-92
See Section 7

Bottom View

1. Puise test PW < 630 msec, duty cycle < 10%.

Characteristic Min Typ Max Unit Test Conditions
1_‘ $ 1Gss Gate-Reverse Current -.01 ~100 nA VGgs=-10V,Vpg=0
2] A|BVGgss Gate-Source Breakdown Voltage -20 v Ig=-10uA,Vps =0
3 T VGsioff) Gate-Source Cutoff Voltage ~0.5 -10.0 Vps =10V, Ip=1pA
4|C Ipss Saturation Drain Current 05 20 mA Vps =10V, Vgs =0 {Note 1)
5| p|oss Common-Source Forward Transconductance 500
-y umho f=1kHz
6| n | 90s Common-Source Output Conductance 10
- Vps=10V,Vgs =0
7 a Ciss Comman-Source Input Capacitance 45
8 ! c Common-Source Reverse Transfer 10 pF f=1MHz
C| s Capacitance :
NRL
NOTE:
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n-channel JFET B
dGSigned for o o o Performance Curves NH

See Section 5

CllidW

m VHF/UHF Amplifiers BENEFITS

. e | ow Cost
® Mixers ® Automatic Insertion Package
B Oscillators

TO-92
See Section 7

ABSOLUTE MAXIMUM RATINGS (25°C)

Drain-Gate Voltage . . .....coiiiiinrnerenninnenn 25V

Source-Gate Voltage ... ...........iivvinnrennn 25V

Drain-Source Voltage. . ..............ciivvrian, 25V

Forward Gate Current. . . .........ccvvivvennns 10 mA

Total Device Dissipation at 26°C Ambient

(Derate 3.27mW/°C). ..o ii it e 360 mW o

Operating Temperature Range. .. .......... —556 to 135°C

Storage Temperature Range. .. ............ —55 to 160°C e

L.ead Temperature Range

G
s
(1/16" from case for 10seconds) .............. 300°C G
s

Bottom View
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
Characteristic Min Typ Max Unit Test Conditions
1 Igss Gate Reverse Current -0.01 ~100 nA Vgs =—-10V,Vpg =0
2| s{Bvass S::S:urce Breakdown _25 1 =-10 4A, Vpg = 0
1T 9 v
A Gate-Source Cutoff
3 1| VGSstott) Voltage 05 -10.0 Vps =10V, ip =1uA
!
4|c |lpss Saturation Drain Current 1 25 mA Vpg =10V, Vgs = 0, (Note 1)
Common-Source Forward
5 8ts Transconductance 1000 7500 f=1khz
umho
Common-Source Forward _
Re(y“) Transconductance 800 f=100 MH:
D Vps=10V,Vgg=0
7lvlc Common-Source Input 35
S Capacitance :
—— P s Fl pF f=1MHz
ommon-Source Reverse
8 Crss Transfer Capacitarice 085
NOTE: NH

1. Pulse test PW = 300 us, duty cycle < 3%.

XIUOi
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P1086 P1087
P1086-18 P1087-18

p-channel JFETs
designed for. . .

Siliconix
Soc Seaon s e S
® Analog Switches
m Choppers
B Commutators

BENEFITS

® Low Insertion Loss
Rps(on) =752 Maximum (P1086E)

® No Offset or Error Voltages Generated
by Closed Switch
Purely Resistive

ABSOLUTE MAXIMUM RATINGS (25°C)

Gate-Drain or Gate-Source Voltage (Note 1)......... 30V 3.;9223520., 7
GateCurrent..................c.civuvua.... BOMA
Total Device Dissipation at 25°C Ambient
(Derate 3.27 mW/°C). .. .. ..ot 360 mW
Operating Temperature Range. . ........... —55 to 135°C
Storage Temperature Range. . ............. ~55 to 150°C
L.ead Temperature Range 5
(1/16" from case for 10seconds) ............ ..300°C
G 6
D ®
s

Bottom View Bottom View

. (-18
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) !
gt P1086 P1087 . L
Characteristic Min Max | Min Wiax Unit Test Conditions
Gate-Source Breakdown
Ig=1 =
1 BVGss Voltage 30 30 A G uA,Vpg=0
2 Igss Gate Reverse Current 2 2 A Vgg=15V,Vpg=0
-_+ n :
3 —10 -10 Vps =-15V, Vgg = 12 V (P1086E)
. DS VGS
— | Drain Cutoff Current
4l s Dloth) -05 05 | uA |Vas=7V (P1087E) Ta =85°C
A . 2 2 nA __ _ .
5 -:- Ipgo  Drain Reverse Current X o1 uA VDG ="15V.Is=0 TA=85°C
6] C| VGs(off) Gate-Source Cutoff Voitage 10 5 v Vpg==-15V,ip =~1 »A
7 Ipss Saturation Drain Current -10 -5 mA |Vps=-20V,VGgs =0
8 VDs(on) Drain-Source ON Voltage 0.5 0.5 VGs =0, Ip =—6 mA (P1086E), Ip = -3 mA (P1087E)
Static Drain-Source ON - -
9 'DS(on)  Registance 75 150 2 Ip=-1mA,Vgg=0
10 rds{on) Drain-Source ON Resistance 75 150 Q p=0,VGgs=0 f=1kHz
bl . Common-Source Input . _ _
1] vy Ciss Capacitance 45 45 Vpg=-16V,Vgs =0
—IN pF f=1MHz
12 c Common-Source Reverse 10 10 Vps =0,Vgs = 12 V (P1086E)
rss Transfer Capacitance Vgs =7V (P1087E)
13| s | td(on)  Turn-ON Delay Time 15 15 Vpp=-6V,VGsion) =0
14 VIV tr Rise Time 20 75 VGS{off) ID{on) Ry
— ns
15 Z td(off)  Turn-OFF Delay Time 15 25 P108GE 12v -6 mA 910
16| H| t Fall Time 50 100 P1087E 7V —-3mA 1.8k Q
NOTE: PS

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

iconix
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n-ChCInne| JFE I S Siliconix
°
designed for oo surves NC
e o o See Section 5
BENEFITS ‘
. .
B Analog Switches ® Low Insertion Loss
High Accuracy in Test Systems
® Commutators RoN < 30 & (PN4091)
® High Off-Isolation
® Choppers ID(off) < 200 pA
[ ® High Speed
B Integrator Reset Switch trise < 10 ns (PN4091)
® Short Sample and Hold Aperture Time
o Crss <5 pF
ABSOLUTE MAXIMUM RATINGS {25°C)
. TO-92
Reverse Gate-Drain or Gate-Source Voltage......... -40V See Section 7
GateCurrent ................0vveninvenne... 10mMA o
Total Device Dissipation at 256°C Ambient
(Derate 3.27 mW/°C). .. ... e 360 mwW .
Operating Temperature Range. . ........... —55 to 135°C
Storage Temperature Range. . .. ........... -55 to 150°C s
Lead Temperature Range a °
{1/16" from case for 10 seconds) . ........ .....300°C s bl
=}
ELECTRICAL CHARACTERISTICS {25°C unless otherwise noted) Bottom View
» PN4091 PN4092 PN4093
Characteristic Unit Test Conditions
Min | Max | Min | Max | Min | Max
_1‘ BVGss Gate-Source Breakdown Voltage -40 -40 -40 \ IG=-1uA,Vpsg=0
2] \ Orain B c 200 200 200 | pA Ve - 20V, (=0
—3— DGO rain Reverse Current 200 200 200 | oA GS = - g = 150°0
4 200 | pA
=1 VGs =~ BV [T
5] 400 | nA 150°C
i{ 1 Drain Cutoff C: 200 A Ly 20V ]| v 8V
1t t = = —
Kl s Dloff} rain Cutoff Curren 200 A DS GS 150°G
2 I‘ 200 pA vGs=-12V
o7 400 nA 68712V Heooc
10| ¢ | VGs(off) Gate-Source Cutoff Voltage -5 -10 =2 -7 -1 -5 v Vps=20V,Ip=1nA
1| [ioss  paration Drain Current 30 15 8 mA | Vps=20V,Vgs=0
12| 0.2 Ip =2.5 mA
_1_3_ VDS{on)} Drain-Source ON Voltage 0.2 v Vgs=0 D=4 mA
14 ] 0.2 Ip = 6.6 mA
15 rDS(on)  Static Drain-Source ON Resistance 30 50 80 Q Vgs=0,ip=1mA
16 rds{on} Drain-Source ON Resistance 30 50 80 Q VGgs=0,1p=0 f=1kHz
17 e Ciss Common-Source Input Capacitance 16 16 16 oF Vps=20V,Vgs=0
b f=1MHz
N Common-Source Reverse Transfer - -
18 Crss Capaitance 5 5 5 Vps=0,Vgs=-20V
19 tdion)  Turn-ON Delay Time 15 15 20 VpD =3V, Vasion} =0
—s - ID(on) VGS(off) RL
20 w]t Rise Time 10 20 40 | ns | pN4091 66mA -12V 4250
21 toff Turn-OFF Time 40 60 80 PN4092 4 -8 700
PN4093 25 -6 1120
Vop NC
INPUT PULSE SAMPLING SCOPE
NOTE: Ry RISE TIME < 1ns RISE TIMEO.4 s
1. Pulsewidth = 300 us, duty cycle < 3%. D Vour FALLTIME <1ms INPUT RESISTANCE 10M
ViN PULSE WIDTH 1 s INPUT CAPACITANCE 1.7 pF
s PULSE DUTY CYCLE < 10%
= PULSE GENERATOR IMPEDANCE 5082

© 1979 Siliconix incorporated
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PN4302 PNA4303 PN4304

PN4302-18 PN4303-18 PN4304-18

iconix

n-channel JFETs
designed for . ..

B General Purpose Amplifiers

o
Siliconix
Performance Curves NP
See Section 5

BENEFITS

® lLow Cost
® High input Impedance
IG = 35 pA Typically
® Low Noise
€n = 5 nVA/Hz Typically @ 1 kHz

TO-92
o See Section 7
ABSOLUTE MAXIMUM RATINGS (25°C)
D
Gate-Drain or Gate-Source Voltage (Note 1) ... .. .. 30V
Gate Current . ........ .. 50 mA e
Total Device Dissipation at 25°C Ambien .
(Derate 3.27 mW/°C). . ... e e 360 mW
Operating Temperature Range., ............ —565 to 135°C
Storage Temperature Range. .. ......... ..~55 to 150°C
Lead Temperature Range
{1/16"" from case for 10 seconds) ......... .....300°C S e o9 ¢
[}
<] [
s D=
D s
Bottom View Bottom View
-18)
ELECTRICAL CHARACTERISTICS {25°C unless otherwise noted)
02 PN43
Characteristic M:‘NAS Mox M:'N4 30:'“ i o:/lax Unit Test Conditons
1 1 -1 -1 nA
s Ves=-10V b
7'1 T Igss Gate Reverse Current (Note 2} o "y oA A VDs =0 Ta=85C
3 'II'\ BVGss Gate-Source Breakdown Voltage -30 -30 -30 v tg =—1uA, Vpg =0
4 ' VGs(off) Gate-Source Cutoff Voltage —4.0 6.0 -10 Vpg =20V, Ip =100A
5 ¢ lpss Saturation Drain Current {Note 3) 05 50 40 10 05 15 mA
Common-Source Forward
& gfs Transconductance {Note 3) 1000 2000 1000
— umhbo f=1kHz
Common-Source Qutput
7 Jos Conductance 50 50 50 Vps =20V,
D Common-Source Reverse Transfer Vgs=0
8 Y Crss Capacitance 3 3 3
N Common-Source Input Capaci- f=1MHz
9 1A Cig 6 6 6] pF
M tance
[} =
10 cl Coa Drain-Gate Capacitance 2 2 2 :/SDED v, =140 kHz
. . Vps =10V, f=1kHz,
il NF Noise Figure 2.0 2.0 3.0 dB Vs =0 Rgen = 1.0M 2
Common-Source Short Circuit Ve = 20 V
12 Ivts! Forward Transadmittance 700 1400 700 umho VDS -0 ! f=10 MHz
(Note 3) Gs
NP
NOTES:

1. Geometry is symmetrical. Units may be operated with source and drain leads interchanged.

2. Approximately doubtes for every 10°C increase in Ta.
3. Pulse test duration = 2 ms.

4.38

© 1979 Siliconix incorporated



n-channel JFETs

designed for ..

5 3

Siliconix

Performance Curves NC

¢ See Section
® Analog Switches BENEFITS
B Commutators : Low Insertion Loss
No Offset or Error Voltages Generated
= Choppers by |:'Jlosed Sw_itqh
urely Resistive
High lIsolation Resistance from
Driver
® Low Cost
ABSOLUTE MAXIMUM RATINGS (25°C) T0-92
See Section 7
Reverse Gate-Drain or Gate-Source Voltage ......... —40V
Forward Gate Current. . ... ................... 50 mA
Total Device Dissipation at 25°C Ambient
(Derate 3.27 mMW/°C). .ot 360 mw °
Operating Temperature Range. . ........... —55 to 135°C
Storage Temperature Range. . ............. —55 to 150°C @ 95 ¢ s
Lead Temperature Range s t-18)
(1/16"" from case for 10seconds) .............. 300°C 6 ‘;
R r—o
D s
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) Bottom Visw Bottom View
Characteristic PN4391 PN4392 PN4393 Unit Test Conditions
Min Max Min Max Min Max
! lgss Gate Reverse Current 10 19 71.'0 nA Vgs =20V, Vpg =0
2 -200 -200 —200 100°C
3 BVGss Gate-Source Breakdown Voltage —40 —40 —40 v Ig=-1uA,Vpg=0
4 1.0
5 200 Ves =SV M ogc
Els ID(aff) Drain Cutoff Current L nA | vpg=20v{ vgg=-7V
74T 200 100°C
8 ': 1.0 B
9 | 200 Ves =12V e
10 | C VGSioff) Gate-Source Cutoff Voitage —-4 -10 -2 -5 | 05 -3 Vv Vps=20V,.ip=1nA
1" Ipss Saturation Drain Current {Note 1) 50 150 25 5 5 30 mA Vpg=20V,Vgg=0
12 04 Ip =3 mA
13 VDs{on) Drain-Source ON Voitage 0.4 v Vgs =0 Ip = 6 mA
14 04 Ip =12 mA
15 DS {on) Static Drain-Source ON Resistance 30 60 100 2 Vgs=0,Ip=1mA
16 Tds{on) Drain-Source ON Resistance 30 60 100 Q Vgs=0,Vps=0 f=1kHz
17 & Common-Source Input Capacitance 14 14 14 Vpg =20V, Vgs =0
- b Common-Source Reverse Transfer = a8 -8
19 | y[Cres Copacitance ¢ 35 pF Vps =0 Vgs = -7V f=1MHz
20 |N 35 Vgg=-12V
21 tdion) Turn-ON Delay Time 15 15 15 Vpp =10V, Vgs(on) =0
22 t Rise Time 5 5 5 IDlon)  VGslof)  RL
ns PN4391  12mA  -12V 800 Q
23 | s|talots) Turn-OFF Delay Time 20 35 50 PN4392 & -7 1.6K
24 W] Fall Time 15 20 30 PN4393 3 -5 3.2K
NC
NOTE:

1. Pulse test required, pulse width = 300 us, duty cycle < 3%.
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PN4416

Helalgl)'d

n-channel JFETs
designed for . . .

B VHF Amplifiers
B Mixers

ABSOLUTE MAXIMUM RATINGS (25°C)

g

Performance Curves NH
See Section 5

BENEFITS
® Low Noise

NF = 3 dB Typical at 400 MHz
¢ Wide Band

High g¢,/Cjss Ratio

Gate-Drain or Gate-Source Voltage . .. ............ —-30V sgeg’;in ;
GateCurrent................cccvvnennn ... 10MA
Total Device Dissipation at 25°C Ambient o
{Derate 3.27 mW/°C).................... .. 360 mW
. Q
Operating Temperature Range. ...... ......—bb 1o 135°C G
(=3
Storage Temperature Range. . ............. —b5 to 1560°C .
Lead Temperature Range
o
(1/16" from case for 10seconds) .............. 300°C . 4
s o
D
Bottom View
Characteristic Min Max Unit Test Conditions
1
--T‘ IGss Gate Reverse Current 1.0 nA Vs =-15V,Vpg=0V
2
3 ; BVGass Gate-Source Breakdown Voltage -30 Ig=-1uA Vpg=0V
—T \
|
4 |C| VGS(off) Gate-Source Cutoff Voltage -6 | Vps=15V,Ip=1nA
5 1DSS Saturation Drain Current (Note 1) 5 15 mA
6 o |9 Common-Source Forward Transconductance 4500 { 7500 wroho f=1kHz
7Y 90s Common-Source Output Conductance 50
—{N Vps=15V,Vgg=0V
8 |A] Crg Common-Source Reverse Transfer Capacitance 0.8
—— M
911 Ciss Common-Source Input Capacitance 4 pF f=1MHz
—c
10 Coss Common-Source Output Capacitance 2
Characteristic 100 MHz 400 MHz Unit Test Conditions
Min Max Min Max
11 [H) 9 Common-Source Input Conductance 100 1000
12 é bjss Common-Source Input Susceptance 2500 10,000
H
Common-Source Output
13 . Aoss Conductance 5 100 | umho VDS =15V, vgs =0V
R
Common-Source Output
14 g boss Susceptance 1000 4000
v
Common-Source Forward
5 'E\| s Transconductance 4000
16 s Gps Common-Source Power Gain 18 10 B Vps=15V,ip=5mA
17 NF Noise Figure 2 4 Vps=15V,Ip=5mA,RGg = 1K Q
NH
NOTES:

1. Pulse test duration = 300 us.
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designed for. ..

n-channel JFET i

L]
B Low and Medium Frequency BENEFITS
o g
Amplifiers ® Low Cost
o TO-92
ABSOLUTE MAXIMUM RATINGS (25°C) See Section 7
Gate-Drain or Gate-Source Voitage . . ............. —25V b
Gate Current{FWD})....... e 10 mA
Total Device Dissipation at 25°C Ambient G
{Derate3.27 mW/°C). .. ....... ...l 360 mwW .
. O
Operating Temperature Range. . .. ......... —55 to 135°C
0
Storage Temperature Range. . .. ........... —55 to 150°C
Lead Temperature Range N
(1/16"" from case for 10seconds) . ............. 300°C o
S
°]
Bottom View
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
Characteristic Min Max Unit Test Conditions
1 -10] nA L _
3l igss Gate Reverse Current o6] uA Vgg=—-16V,Vpg=0 _—_TA -85°C
T]
_3]a|BVGss  Gate-Source Breakdown Voltage -25 I =—10uA, Vpg=0
4 ':' VGS(off) Gate-Source Cutoff Voltage 04| 80| V |Vpg=15V,ip=1uA
5lc|Ves Gate-Source Voltage ~7.5 Vps =18V, Ip =100 uA
6 Ipss Saturation Drain Current 1.0 40| mA | Vps=15V,Vgs=0
71 |rdsion) Drain-Source ON Resistance B00| 2 | Vgs=0,Ip=0
Common-Source Forward
8| |ofs Transconductance 2000 9000 f=1kHz
9 pl9os Common-Source Output Conductance 200 | umho
Y Common-Source Forward
10 ': 9ts Transconductance 1800 Vps=18V.Vgg=0
11 ﬁ Ciss Common-Source input Capacitance 20 f=1MHz
! c s R Transt PF
ommon-source Reverse lransfer
12 [cCres Capacitance 50
13 NF Common-Source Spot Noise Figure 30% dB Rg =150k f=1kH
— = z
14| fan Equivalent Short Circuit Input Noise 50 nv | Vbs=15V.Ip=1mA NBW = 150 Hz
Voltage VHz

*JEDEC registered data

© 1979 Siliconix incorporated
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u1837

Siliconix

n-channel JFET
designed for. ..

B VHF/UHF Amplifiers
B Mixers
B Oscillators

Performance Curves NH
See Section 5

BENEFITS
o Specified for 200 MHz Operation

iconix

TO92
o See Section 7
ABSOLUTE MAXIMUM RATINGS (25°C)
Drain-Gate Voltage . . .......................... 30v b
Source-Gate Voltage . ..........c.oiviiirennnnn.. 30v
Drain-Source Voltage. . .. ................c0oounn, 30v .
Forward Gate Current. ................c.uu... 10 mA
Total Device Dissipation at 25°C Ambient s
(Derate 3.27 mW/°C). .. ...o vt i 360 mW
Operating Temperature Range. . ........... —-55 to 135°C
Storage Temperature Range. . ............. —-55 to 150°C G
Lead Temperature Range s s ¢
1 :]
(1/16" from case for 10seconds) .............. 300°C °
Bottom View
ELECTRICAL CHARACTERISTICS {25°C unless otherwise noted)
Charactaristic Min Max Unit Test Conditions
LA Gate R c il LI I 20V, Vpg =0
ate Reverse Current =— . =
2 | s| 58 5] oA @s Ds Ta=+86°C
T
Gate-Source Breakdown _ -
3 ? BVGss Voltage -30 y lg=~14A,Vpg=0
i Gate-Source Cutoff - _
4 c VGSs(off) Voltage -05 —-8.0 Vps=15V,Ip=14xA
5 Ipss Saturation Drain Current 4.0 25 mA Vpg =15V, VGs =0 (Note 1)
Drain-Source ON _ _
6 fOSlom  Resistance 300 @ Ip=1mA,Vgs =0
7 ofs Common-Source Forward 4,500 | 10,000 f=1kHz
Transconductance
Common-Source Forward
8 Retys) Transconductance 4,000
Ci -S Output umhos
D ommon-Source Qutpu =
9 v Re(y ) Conductance 150 f = 200 MHz
Vps=15V,VGgs =0
10 N Re Common-Source input 800
A| "8 conductance
M
. Common-Source tnput
1|1 | Ciss Capacitance 6.0
c pF f=1MHz
12 c Common-Source Reverse 20
. rss Transfer Capacitance .
13 3.0 Vps=15V,VGs=0,Rg =1K @ £ = 200 MHz
NF Noise Figure
14 801 o | VDS=18V.VGs=0.RG=1MQ,BW=6Hz |f=10Hz
15 | |Gps gommon-Source Power 15 Vps =16V, Vgs =0 f = 200 MHz
NOTE: NH

1. Pulse test PW = 300 us; duty cycle < 3%.
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-channel JFETs B
n Siliconix
°
designed for . . . Performance Curves NC
See Section 5 .
.
B Analog Switches BENEFITS
® Low Insertion Loss
m Choppers RpSfon) < 30 2 (U1897E)
e No Error or Offset Voltage Generated
B Commutators .
by Closed Switch
Purely Resistive
ABSOLUTE MAXIMUM RATINGS (25°C)
TO-92
Gate-Drain or Gate-Source Voltage . . .............—40V See Section 7
GateCurrent..........civvverernenerasne... TOMA
Total Device Dissipation at 25°C Ambient '
(Derate 3.27 mW/°C).......... Ceieiie.e...360mW
Operating Temperature Range.............—551t0 135°C
Storage Temperature Range. . ............. —55 to 1650°C
Lead Temperature Range ° 55 ¢ oy
(1/16"" from case for 10 seconds) ..............300°C {-18)
G G af{no
. s ] D
D s -]
a3 - iaw Bot Vi
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) ot ¥ om e
- U1897 01898 U1899 - -
Characteristic i T Wax | #in T Max | ™in | Max Unit Tast Conditions
1 BVGSS Gate-Source Breakdown Voltage —40 —40 —40 Ig=-1pA,Vpg=0
2 BVpGO Drain-Gate Breakdown Voltage 40 40 40 \'s Ig=—1uA,lg=0
3 BVsGo Source-Gate Breakdown Voltage 40 40 40 Ig=—-1uA,Ip=0
4] Igss Gate Reverse Current -400 —400 -400 VGg =-20V,Vps =0
5 Ipco Drain-Gate Leakage Current 200 200 200 Vpg=20V,Ilg=0
— A
6| s|lsGco Source-Gate Leakage Current 200 200 200 | ° Vgg=20V,Ip=0
71 T 200 200 200 Vps =20V, VGgs=-12 V (U1897E)
—-{ Alipotn Drain Cutoff Current VGs = -8 V (U1898E)
sl T 10 10 10 nA | yge =6 V (U1899E) |TA=85°C
—_—
9| ¢ | VGs(off)  Gate-Source Cutoff Voltage -5.0| -10|-2.0| -7.0|-10| 50| V ]|Vpg=20V,Ip=1nA
Saturation Drain Current _
10 Ipss (Note ) 30| 15 80 mA | vps=20V,vgs=0
Vgs =0, Ip = 6.6 mA (U1897E)
1" Vpsion) Drain-Source ON Voltage 0.2 0.2 0.2 \ Ip = 4.0 mA (U1898E),
Ip = 2.5 mA (U1899E)
Static Drain-Source ON
12 rpSion) Resistance 30 50 80] & |Ip=1mA,VGgg=0
13 Coe Drain-Gate Capacitance 5 5 VpG=20V,Ig=0
14 CsG Source-Gate Capacitance 5 5 Vgg=20V.,Ip=0
5 Common-Source Input pF f=1MHz
15| D | Ciss Capacitance 16 16 16
—_ Y P s n Vps=20V,Vgs=0
N ommon-Source Reverse
16 A Crss “Transfer Capacitance 35 35 35
17 "'/' td{on) Turn ON Delay Time 15 15 20 Switching Time Test Conditions
18] ¢ 1t Rise Time 10 20 40 | ns U1897E  U1BSBE  U1899E
— Voo 3v 3v 3V
VGSion} 0 o 0
] v -12v -8V -V
Turn- 4 ) GS(off)
19! toff urn-OFF Time 0 60 8 AL 2430 9 200 & 1100 @
IDlon) 6.6 mA 4amA  25mA
NOTE: NC
1. Pulse test puisewidth = 300 us; duty cycle < 3%.
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u1994

iconix

n-channel silicon JFET

designed for . . .

& VHF Amplifiers
B Mixers

ABSOLUTE MAXIMUM RATINGS (25°C)

Gate-Drain or Gate-Source Voltage . . ............. -30V
Forward Gate Current........ e ... 10mA
Total Device Dissipation at 25°C Ambient

(Derate 3.27mW/°C). .........coiiiennn, 360 mwW
Operating Temperature Range. ............ —55 to 135°C
Storage Temperature Range. . ............. —55 to 150°C
Lead Temperature Range

(1/16" from case for 10seconds} .............. 300°C

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

5
Siliconix
Performance Curves NH

See Section 5

BENEFITS

® Low Noise
NF = 3 dB Typical at 400 MHz
® Wideband
High G¢¢/Cjss Ratio
o Specified for Operation at 400 MHz

D
G
s
G
s
D

Bottom View

T0-92
Sbe Section 7

Characteristic Min Max Unit Test Conditions
L Gate Reverse C 199 L PR 1y gs=-20V, Vpg =0
ate Reverse Current = s = —
2| g| 58 10 ] oA | O oS Ta=100°C
3 ; BVgss Gate-Source Breakdown Voltage -30 \ Ig=-1uA,Vps=0
4 'lf VGs(off) Gate-Source Cutoff Voltage -6 v |vps=15Vv,ip=1nA
5/C|vgs Gate-Source Voltage -10] 55 \ Vps =16V, Ip = 600 uA
6] |lpss Saturation Drain Current (Note 1} 5 15 mA |Vps=156V,Vgg=0
71D| gfs Common-Source Forward Transconductance (Note 1) | 4500 | 7600 | umho f=1KH
= rs
8 hY‘ 9o Common-Source Qutput Conductance 50 | umho
9| A| Crgs Common-Source Reverse Transfer Capacitance 1 pF lvpg=15V,Vgg=0
10 ':n iss Common-Source Input Capacitance 4 ¢ f=1MH
P = z
11C | Coqs Common-Source Qutput Capacitance 2
. 100 MHz 400 MHz . o
Characteristic Min Max Wi Max Unit Test Conditions
12 | giss Common-Source Input Conductance 100 1000 | umho
13] | biss Common-Source Input Susceptance 2500 10,000 | umho
tal Bl -
I Common-Source Output Vie =16V, Vas =0
14171 goss Conductance s 100 | wmho | VDS VG
15 ; boss Common-Source Output Susceptance 1000 4000 | umho
E Common-Source Forward Transcon-
16jq| 97 ductance (Note 1) 4000 pmbo
171 | Gpg Common-Source Power Gain 18 10 d8 |Vpg=18V,Ip=8mA
18 NF Noise Figure - 2 4 dB [Vpg=16V,Ip=5mA,RGg=1K Q
NOTE: NH

1. Pulse test duration = 300 us.
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BODY ALSO BACKSIOE CONTACT

o]
10.076)
(0.635)

ALL DIMENSIONS IN INCHES
TALL DIMENSIONS IN MILLIMETERS)

enhancement-type
p-channel MOSFET
designed for

s Analog and Digital Switching
s General Purpose Amplifiers

»  Smoke Detectors

TYPE PACKAGE
Single TO-18
Single TO-72
Single Chip

PERFORMANCE CURVES (25°C unless otherwise noted)

Output Characteristics
-50

Vgs=0 Vs = -20V

o

ri

-18v 4

%

\fz
\

/
(/
/l

(Y

ID(ON) ~ DRAIN ON CURRENT {mA)

)1

|

1D{ON} — DRAIN ON CURRENT (mA}

=10 -20

-40 -50

Vps ~ DRAIN-SOURCE VOLTAGE (VOLTS)

Low-Leve! Qutput
Characteristics

Common-Source, Short-Circuit,

¥fs ~ FORWARD ADMITTANCE (umhos}

5 V=t | vas- v ]
£ _goo| vBS g8 = 10V~ /)
Z AN//%
3 800 > L
= -7V ~J4 /
é -400 8V, 5V —
£ w0 g
2 -4av
g 0
Z 200
<
[ ValV.,
o /00 r g
i
5 600 Z
g /
] /[

1000

04 02 0 -02 -04

Vps ~ DRAIN-SOURCE VOLTAGE (VOLTS)

Common-Source, Short-Circuit,

Output Admittance vs
Drain Voltage

10K ———% 1000
= Vgg=0 z FE H
] Fvos=-16v
5 \ f=1MHz .'é :v§§=o T4
5 \ I 3 | = TkHz A
w
g ﬁ—% z ™
g T t = — - -
t N 7 I = 1
H] ~ A E— = H in
=] . Ip{ON) = -10 mA <
2 T =
2 100 2 10
— == 13 H
3 a ; = 3 - i H‘
L F.ioiom - 1omaA 5 i
> I —— > ]
0 | 1 1.0
o 5 -10 -15 -20 -2 -30 0.1 -10 -10 -100

Vps — DRAIN-SOURCE VOLTAGE (VOLTS)

g

s

&
8

~N
S

10K
|- vos=-15v i I
|- vgs=0 t
£ =1 khz L Ta=+25°C
13 g
[ Ta =+125°C T
1 1 i
100 =
il = =
I i
THr
Il
10
-0.01 -0.1 1.0 -10

Common-Source, Short-Circuit,

g5

Siliconix

BENEFITS:

® High Gate Transient Voltage Break-
down Eliminates Need for Gate
Protective Diode

Ultra-High Input impedance

Low Leakage

Normally OFF

PRINCIPAL DEVICES

MFE823
3N163-64
3N163-64CHP, MFE823CHP

Transfer Characteristic

T 1T
VDS = VGs
" ves=0

2

] -4 -8 -12 -16 -20

VGS - GATE-SOURCE VOLTAGE (VOLTS)

Forward Transadmittance vs
Drain Current

ID(on) — DRAIN ON CURRENT {mA)

QOutput Admittance vs
Drain Current

D {on) — DRAIN ON CURRENT (mA)
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MRA

iconix

PERFORMANCE CURVES (Cont’d) {25°C unless otherwise noted)

Drain-Source ON Resistance vs

100K

3
=

(DS(ON) ~ STATIC DRAIN-SOURCE
ON RESISTANCE (OHMS)
8
=9

30
27
24
21
1.8
5
12

CAPACITANCE (pF}

0.8
0.6

Gate-Source Voltage

Ip=100A ]
Vps =l0:‘ﬂ

Il

118
1\

=
~ TA=+125°C
A= +25°C = B

| | ]

0 -2 4 -6 -8-10-12-14-16 -18 -20

VGS - GATE-SOURCE VOLTAGE (VOLTS}

Capacitance vs Gate-Source

0.3

Voltage
!
Ciss
/ vps=-15V _J
Coss Vas=0
W f=1MHz
Crss
2 X Tz -6 20

VG§ -~ GATE-SOURCE VOLTAGE (VOLTS)

In(offy/'s(0FF)~ DRAIN/SOURCE

Vps — DRAIN-SOURCE VOLTAGE {VOLTS]

CUTOFF CURRENT (nA)}

Low-Level ON Drain-Source
Voltage vs Gate-Source Voltage
25

10=0.1mA
1
20 -
Ip=1.0mA ID=10mA
18
10

0 -2 -4 -6 -8 -10-12 -14 -16 -18 -20
V@S - GATE-SOURCE VOLTAGE (VOLTS)

Drain-Source Leakage Current vs

Temperature
101

O [T5totf) -VGS = Vps = 0, VDS = -20V
istott) - VGD = VBD = 0. VSD = -20 V,
]

10 30 50 70 9 110 130 150
TEMPERATURE - °C
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GATE 15 BACKSIOE CONTACT

2.004
002t 70.132)

10.833)

ALL DIMENSIONS IN INCHES
FALL DIMENSIONS IN MILLIMETERS)

n-channel JFETs
designed for

w  Analog Switches

«  Commutators
w  Choppers
® Integrator Reset Switch
TYPE PACKAGE
Single TO-18
Dual TO-71
Single TO-92
To-92 Lead-form
Single Chip
Dual Chip

PERFORMANCE CURVES (25°C unless otherwise noted)

Output Characteristic

200
g 180
W -
5 Vag =0
£
120 sV
-] X
3 /, - oV
2 L~ .5V
4 g et oV
£ 5V
1 .0V
o 35V
= a0 4.0V
1 4.5V
? 8 12 16 2

VDs — DRAIN-SOURCE VOLTAGE (VOLTS)

Transfer Characteristics

“ T T
Vps = 20V
d 160
£
-
2
& 120
9
e '\
o
2
§ 80 2N
-] N \
| N
2
P
0
—2 4 8 .8 -1

V@s — GATE-SOURCE VOLTAGE (VOLTS)

Transconductance Characteristics

I T
£ ] Vpg=20V
£ s5°C k—f" IKHz
g |
Z ® -55°c\ \
g A; +26°C
Q +25°C |\ | l
g 10 ——
3 | +126°C \
2 _.w_nzrfc
=T
(=4
a s
©
<
z
9
S
'S
|
[ -2 —4 -8 -8
%

V@s ~ GATE-SOURCE VOLTAGE (VOLTS)

Ip — DRAIN CURRENT (mA} 1p — DRAIN CURRENT {(mA)

gfs — FORWARD TRANSCONDUCTANCE {mmhos)

Qutput Characteristic

R
3

1

8
]

4 8 12 18 20
Vps§ — DRAIN-SOURCE VOLTAGE (VOLTS}

Transfer Characteristics

200 L

Vpg = 20V
160
120
80 I, AV
NN

a0 ™~ g N

SR

0 -1 -2 -3 -4 -5

V@GS ~ GATE-SOURCE VOLTAGE (VOLTS}

Transconductance Characteristics

@

I Vpg =20V
DS
| —5|5°° L
-65°C |
10 -—l +2|5°c LLfﬁ°C \
L 1+125°C R} siec

|
I\
A\

VGS — GATE-SOURVE COLTAGE (VOLTS)

)

\

-3 -4 - -5

-]

-1

Siliconix
BENEFITS: T
o No Offsat or Error Voltages Generated
by Closed Switch. Purely Resistive.
High Isolation Resistance From
Driver
e High Off-Isolation 1p(off) < 100 pA
® High Speed tgN < 20 ns

PRINCIPAL DEVICES

2N3970-72, 2N4091-93, 2N4391-93
2N4856-61, 2N4856A-61A, U200-02, UCR2N
2N5564-66

2N5638-40, 2N6663-54, J111-13, PN4091-93,
PN4302-04, PN4391-93, U1897-99

J111-18 - J113-18, PN4302-18 - PN4304-18,
PN4391-18 -PN4393-18, U1897-18 - U1899-18
All of above single devices

2N5566 CHP

Output Characteristic

%
E Vgs =0
& =
g
2 3
g A _a
=
E -8
]
£ 1w 1.2]
1.8
o =
4 8 12 1% 20
Vps DRAIN-SOURCE VOLTAGE (VOLTS)
Transfer Characteristics
50 T T
Vps = 20V
40
30 \ N

3
/.

Ip — DRAIN CURRENT (mA)

N\
N

3

N

5 1.0 15 20 25
V@s — GATE-SOURCE VOLTAGE (VOLTS)

o

Transconductance Characteristics

N
o

E T.1 VI‘IZ‘O'V
-85°C os*

£ F=1KHz

W

S s +25°C

g |

3 +126°C \‘\

2 0 } If

g o] ]

g +125°C

Q b5

g

2

x N

o

2 NN AN

é 0 -04 -08 -12 -18 -20 -24

VG@s — GATE-SOURCE VOLTAGE (VOLTS}

53
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NC

iconix

PERFORMANCE CURVES (Cont'd) {25°C uniess otherwise noted)

¥tg — FORWARD TRANSADMITTANCE {mmhos) Yig — INPUT ADMITTANCE (mmhas)

¥rg — TRANSFER ADMITTANCE {mmhos)

Common-Gate Input Admittance vs

Frequency
100
Y T
Vpg* 10V
Ip=10 nlm vig—]
10
P
™
1.0 9
[ A}
10 30 5¢ 70 100 200

f— FREQUENCY (MHz}

Common-Gate Forward
Transadmittance vs Frequency

100
Fvog=10V
Fip=10mA
[l
L ]
10
LT | e
1.0
01
10 30 50 70 100 200

f - FREQUENCY (MHz)

Common-Gate Reverse Transfer
Admittance vs Frequency

100
Y12 T
W—
—Vpg =10V
Ip=10mA
n ===
10 i |
o
o1 AL
10 30 50 70 100 200

f - FREQUENCY (MHz)

Common-Gate Qutput Admittance

Yog - OUTPUT ADMITTANCE (mmhos)

vs Frequency

100 EEEEREE
=7 ¥
VDG =10V
'Ipxll)n.!A
10
.
e “oa
===
oq
(X}
10 30 50 70 100 200

f - FREQUENCY {MHz}

rps RELATIVE TO 25°C VALUE

Ig ~ GATE CURRENT {nA)

ON Resistance vs Ambient
Temperature

1 I 1
| 1p=100,A /
Vgs =0

15
14
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GATE 1S BACKSIDE CONTACT.
SOURCE AND GATE ARE COMMON.

0.028
105351

-

0.025

__| 0,004,
(0 102)

F 0,635

ALL DIMENSIONS IN INCHES
(ALL DIMENSIONS IN MILLIMETERS)

n-channel JFET
current regulator diode
designed for

s Current Regulatien
u  Current Limiting

w  Biasing

TYPE PACKAGE
Single TO92
Single Chip

PERFORMANCE CURVES (25°C unless otherwise noted)

Dynamic Impedance vs

Limiter Current

0

Siliconix

BENEFITS:

e Simple Two Lead Current Source

e Simplifies Floating Current Sources
No Power Supplies Required

¢ Low Cost

PRINCIPAL DEVICES
J500-505, J506-511
J500CHP-505CHP, J506CHP-611CHP

Knee Impedance vs Limiter Current
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a 1
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iconix

GATE IS BACKSIDE CONTACT

$ AND D ARE SYMMETRICAL M.hunnel J/m H
designed for . . . Siliconix

®  Low and Medium Frequency Single BENEFITS: :
and Differential Amplifiers ® Wide Dynamic Range
= High Input Impedance Amplifiers G Specified @ Vpg =20V

* Low Capacitance Cigg < 4 pF
® Low Output Conductance

TYPE PACKAGE PRINCIPAL DEVICES
Duat TO-7% IN3054, 2N3954A, 2N3955, 2N3GEEA, 2N3956-8,
fai) 2NE4652-54
ALL DIMENSIONS IN INCHES Single TO-72 2N3684-7
ALL DIMENSIONS IN MILLIMETERS! Dual Chip 2N3956CHP, 2N3956CHP-8CHP, 2N5454CHP
Single Chip 2N3684CHP-7CHP

PERFORMANCE CURVES (25°C unless otherwise noted)

QOutput Characteristic Output Characteristic Qutput Characteristic
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PERFORMANCE CURVES (Cont'd) (25°C unless otherwise noted)

Drain Current and Transconductarnce

vs Gate-Source Cutoff Voltage vs Drain-Source Voltage
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JATE ALSO BACKSIDE CONTACT

SE—

-~
H
g

5
8

DN

sy

fa0761

0,018

76.381)

ALL DIMENSIONS IN INCHES
{ALL DIMENSIONS (N MILLIMETERS)

n-channel JFET
designed for

= VHF/UHF Amplifiers
= Oscillators

Siliconix
BENEFITS:

¢ Low Noise
NF = 3 dB Typical @ 400 MHz

e Wideband
" High gf/Cigs Ratio

PRINCIPAL DEVICES

2N3966, 2N4416-16A
2N6484-6, 2N5555, 2N5668-70, MPF102, MPF108,

MPF112, PN4416,
J304-5, U1837, U1994

= Mixers
= Low Input Capacitance High Spesd
Switch
TYPE PACKAGE
Single TO-72
Single TO92
Single TO-92 Lead-form
Single Chip

PERFORMANCE CURVES (25°C unless otherwise noted)

gfs - FORWARD TRANSCONDUCTANCE

Qutput Characteristic
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Transfer Characteristics
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Drain Current & Transconductance
vs Gate-Source Voltage

KK4416-18, K304-18, KK305-18, K1837-18
All of the above devices

‘ON’ Resistance & Output Conductance
vs Gate-Source Cutoff Voltage
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PERFORMANCE CURVES (Cont'd) (25°C_unless otherwise noted) T
S Parameters S11 Common-Source Common-Source Input Admittance Gate Operating Current
vs Frequency vs Frequency vs Drain-Gate Voltage
1 -110 100 — =10
£ = vos=15v =i :
g -100 3 vGgs=0 -+ Ip=5mA
P r A1 £ I Lo Z .10
4 |vps=1sv a0 2 £V vis=gistibis £
o [vas=o 4 z g s 1 i — 1
5 glze~2L =500 +jo A _70: fz‘: — o T —— {
£ I3
/| z A -
3 74 60 & £ 3-01
g 7 / 502 e sis E P
= e 2 E o1 V4 3t S i—
w V4l = g
] -40 @ 4 = 1
< e a2 H 7 =01
L] -30 @ f =
(=] = 2
7 2 : = et
< o8 10 Y P! N I I B
100 200 300 500 700 1000 100 200 300 400 600 8001000 [] 5 10 15 20 Fi3 30
- FREQUENCY {MHz) - FREQUENCY (MHz) VDG - DRAIN-GATE VOLTAGE (VOLTS)
S Parameters S21 Common-Source Common-Source Forward Common-Source Capacitances
vs Frequency Transadmittance vs Frequency vs Gate-Source Voltage
L 10 160 - 1001y s T
g 150 2 —=VDs =16V vps=15v_}
g £ Vas=0 f=1MHz
e - N
v e 140 | = | 4
w \ ¢ k) o - i e
g 130 g ves = ofs -1 bts T
> |vos-1sv I3 20 = £ N
S 8tves=o - N 120 7 E = w 3N S
5 2ZG=2 =500 +jp \ no% S o E 1
z \ 3 Pl I
§ g = 2 =
o w0 5 £ 10 g c M
g a & 1 =
o 80 M
é r N e e é Cros
‘l" 5 - 60 El 0.1
“100 200 300 500 700 1000 & 100 200 300 400 600 8001000 0 -2 -4 -6 -
£
f - FREQUENCY (MHz) 1~ FREQUENCY (MHz] VGs ~ GATE-SOURCE VOLTAGE (VOLTS}
S Parameters S12 Common-Source Common-Source Reverse Gate Current vs Ambient
vs'Frequency Transfer Admittance vs Frequency Temperature
e 80 10 Y12 -10
£ - ——Vps=15V 1 1Gss @ Vgs=-20V, Vps = 0——.
¥ 2 é VGs =0 + IG@VDG=5V,ID=5mA
& 18 AT - by
. 70 i » o
w _|vos=1sV A 3 - Yrs=-grs - b -1,
8 ®fvgs=0 - 7 g IR S : B e e
8 u|26=2L-500 +io 6 7 E £ = 17T
§ a2 N S H Z-01 s lass
2 /| ¢ ] g =
o - 50 3 « ]
w .08 z w04 == ©
g o8 © ] 2 —F 00
3 @ g ek F—A——— ¥
> .04 L ot AT
| 14 ]
L o £
o0 200 300 500 700 1008 %1% 200 300 400 600 8001000 -001 26 650 75 100 125 150
£~ FREQUENCY {MHz) f— FREQUENCY (MHz) T - TEMPERATURE (°C}
S Parameters S22 Common-Source Common-Source Output Admittance Equivalent Input Noise Voltage
vs Frequency vs Frequency vs Frequency
e ! - -50 == =z 32 T .Vum 71—5rv
z K3 Vpg=15 -
o b -45 5 ves e o 2 Ioet mA
Q Vps=15V r K - E GS - -
& 9f-Ves=0 40 1 & D W i B E 2
w Zg=2.=50Q +j 3 w Yos = fos + ] b < EEE 1
§ _35ﬁ % 10 / '0s = Bos + i bos. E "
: i
g 3 7 30 » E g = N
8 26 @ E B 16 4 |
w [ =]
z g 05 g =
w -15 N
: P g P AT 1)
g e 108 D sor & §
2 P i [ i i
Loy o ot I 0 0
100 200 300 500 700 1000 100 200 300 400 600 8001000 10 100 1K 10K 100K o
1 - FREQUENCY (MHz) f — FREQUENCY {MHz)
1~ FREQUENCY (Hz) :
-

© 1979 Siliconix incorporated



NIP

Nix

GATE ALSC BACKEIDE CONTACT

ALL DIMENSIONS IN INCHES
{ALL DIMENSIONS IN MILLIMETERS)

Output Characteristic

ollves=o A
-1

1p — DRAIN CURRENT (mA}
3 3

8

/ 40
et
VGSiat)
e

10 16 20 28 30

Vps - DRAIN-SOURCE VOLTAGE (VOLTS)

Transfer Characteristics

i VDS 20V
% 400
£
g
gm\ N
TN
Z 00
Z 200
g \
100\ <
o I R -3 4 5 -

V@GS — GATE-SOURCE VOLTAGE (VOLTS}

Forward Transconductance
vs Drain Current

100 \
. AN
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o L \
© -1 -2 -3 -4 5 -8
Vg8 — GATE-SOURCE VOLTAGE (VOLTS)

T
Vpg=20V
£=1kHz

9fs — FORWARD TRANSCONDUCTANCE {mmbhos)

-channel JFET

designed for . . .

Low ON Resistance Analog Switcheas
Commutators

Choppers

Integrator Reset Capacitors

Low Noise Audio Amplifiers

TYPE PACKAGE

Single TO-39

Single TO-62

Single TO-92

Single TO-92 Lead-form
Single Chip

PERFORMANCE CURVES {25°C unless otherwise noted)

Drain Cutoff Current vs
Ambient Temperature

3

3
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T y
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ON Resistance vs Ambient
Temperature
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vgs - NORMALIZED GATE-SOURCE
w———— VOLTAGE {(VOLTS)

VGS(off}

BENEFITS:

PRINCIPAL DEVICES
U320-2

2N5432-34

J108-10

J108-18 -110-18

All of the above devices

Common-Source Capacitance vs
Normalized Gate-Source Voltage

Siliconix
Low Insertion Loss

Small Error in Measurement Systems
VDslon) < 50 mV {2N5432)

High Off-Isolation Ip (o) < 200 pA
High Speed tg{on) < 4 ns

Low Noise Audio-Freq Amplification
N < 2nV/\/Hz at 1 kHz

50|
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10 \\\
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PERFORMANCE CURVES (Cont'd) (25°C unless otherwise noted)

Input Admittance Common Gate Forward Transfer Admittance Common  Reverse Transfer Admittance Common
vs Frequency Gate vs Frequency Gate vs Frequency
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f - FREQUENCY (MHz) INPUT POWER {dBm) VGS(O") — GATE-SOURCE CUTOFF VOLTAGE (VOLTS)
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CATHOOK 1% BACKSIDE CONTACT

t,

2008, ..l L_
1127
0.050
f 11.270) L

ALL DIMENSIONS IN INCHES
(ALL DIMENSIONS IN MILLIMETERS)

n-channel JFET

) ; 4

3
r e s .
current regulator diod Siliconix
Current Regulation BENEFITS:
Current Limiting e Simple Two Lead Current Source

Current Insensitive to Temperature

Changes. Temperature Coefficient

Better Than 0.15%/°C On All' Devices

e TO-18 Package for Improved Current
Control

o Simplifies Floating Current Sources

No Power Supplies Required

Biasing [y
Low Voitage References

TYPE PACKAGE PRINCIPAL DEVICES
Single TO-18 {2-lead) CR022 Thru CR062, U508
Single Chip CRO22CHP Thru CRO62CHP

PERFORMANCE CURVES (25°C unless otherwise noted)

Dynamic Impedance vs
Regulator Current

100
VE=26V
g i
2
:
g w =
8
o
z
]
E 10
a
|
N
0.1 1 10

1f — REGULATOR CURRENT (mA)
Temberature Coefficient
-65°C < Tj< 25°C vs
Regulator Current

) Ve=25V
bR
2
L
g0
2
i+ 05
8
o /
S0
9
=3
Y -08
&
g . / i
g
b T
tos
s
01 1.0 10

IF — REGULATOR CURRENT (mA)

Capacitance vs Forward Voltage

9
>

>

CT — CAPACITANCE (pF)

n

P

o 10 20 30 40 50
V§ — FORWARD VOLTAGE (VOLTS)

2k — KNEE IMPEDANCE (M2}

#( — TEMPERATURE COEFFICIENT (%/°C)

Knee Impedance vs
Regulator Current

Limiting Voltage @ 0.8 I vs
Regulator Current

10 10
VE=6V . VE=25VQ
g i
~ i
™ 3
w
1.0 3
g
5
S 1o
o
z
I
ot = = 3
5
|
-
>
01
01 10 1 0.1 10 10
Ip ~ REGULATOR CURRENT (mA) i — REGULATOR CURRENT {mA)
Temperature Coefficient
O .
26°C < Tj<125°Cvs Thermal Resistance vs
Regulator Current Power Dissipation
1000  —
V=25V = - — —]
15 g —— —1
< T | -t
w %j-a
b g =
05 \ 2 | ]
\ 13 T
@ dj-¢
0 < 100 e -
<
-.05 E -
o \Y B -
= . RANGE |
-1 | Ta = 26°C STiLL AIR, CURRENT
s [ REGULATOR .26 IN . ABOVE ]
-.15 < CIRCUIT BOARD
10 TC ~ 25°C INFINITE HEAT SINK
0.1 1.0 10 0 100 200 300 400 500

Ig — REGULATOR CURRENT (mA) Pp — POWER DISSIPATION {mW)

NOTE: IF, Regulator Current is specified under pulse conditions.
In operation, final current will be a function of junction tempera-
ture. IF (steady state] = |E x {1 + 6 (Tj — 256°C}] where | is the
temperature coefficient of IF and Tj is the junction temperature.

Tj may be found by Tj = Tamb + 0j-aPD = Tcase + 0j-cPD. Tj must
not exceed 150°C. L or —1— is the derating factor for all devices.

i fj-a

© 1979 Siliconix incorporated
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CATHODE I& BACKSIOE CONTACT n-channel JFET
- current ::rgulator diode

¢ o
s Current Regulation
= Current Limiting

»  Biasing

= Low Voitage References

o] e

fo.1140) l
= 11.143) -

ALL DIMENSIONS IN INCHES
(ALL DIMENSIONS IN MILLIMETERS)

TYPE PACKAGE
Single TO-18 (2-lead}
Single Chip
PERFORMANCE CURVES (25°C unless otherwise noted)
Dynamic Impedance vs Knee Impedance vs
Regulator Current Regulator Current

8
3

VE=25V VE=8V

=
o

=
°

0.1

Z4 — DYNAMIC IMPEDANCE {MQ)
%
Z) — KNEE IMPEDANCE (M2)
Y

01
0.1 1 10 0.1 1.0 10

g — REGULATOR CURRENT {(mA} g = REGULATOR CURRENT (mA}
Temperature Coefficient Temperature Coefficient
-55°C < Tj< 25°C vs 25°C<Tj<125°Cvs
Regulator Current Regulator Current

VE=26V VF-25V

°

E
™

9y — TEMPERATURE COEFFICIENT (%/°C)
: s . .
a - o
04 — TEMPERATURE COEFFICIENT (%/°C)
o

1
11

14
S

1.0 0 01 10 10
IF ~ REGULATOR CURRENT (mA) Ig — REGULATOR CURRENT {mA)

Capacitance vs Forward Voltage

T
f=1MHz

T 20
2
w
¢ .
[~
Q
<
% 40
(3]
|
\
&
5
j-c  fj-a
o 0 20 ) (] 50

VF ~ FORWARD VOLTAGE (VOLTS)

BENEFITS:

Simple Two Lead Current Source
Current Insensitive to Temperature
Changes. Temperature Coefficient
Better Than 0.15%/°C On All Devices
TO-18 Package for Improved Current
Control
Simplifies Floating Current Sources
No Power Supplies Required

PRINCIPAL DEVICES

CR068 Thru CR150
CROB8CHP Thru CR150CHP

Limiting Voltage @ 0.8 If vs
Regulator Current

Ve=26VY

Vi~ LIMITING VOLTAGE (VOLTS)

0.1

g

10 10

IF — REGULATOR CURRENT (mA)

Thermal Resistance vs
Power Dissipation

—

¥
T
¥
1

55

g

Y
RANGE —{

0 -x — THERMAL RESISTANCE ["C/W)

TA = 25°C STILL AIR, CURRENT |
REGULATOR .26 IN. ‘ABOVE
CIRCUIT BOARD

-
S

T¢ — 25°C INFINITE HEAT SINK

0 100 200 300 400 500

Pp — POWER DISSIPATION (mw)

NOTE: IF, Regulator Current is specified under pulse conditions.
In operation, final current will be a function of junction tempera-
ture. |F (steady state) = IF x [1 + 8} (Tj — 25°C)] where 6 is the
temperature cosfficient of IF and Tj is the junction temperature.

Tj may be found by Tj = Tamb *+ 6j-aPD = Tcase + 8j-cPD. Tjmust
not exceed 150°C. (9‘_1_ or —1_ is the derating factor for all devices.

5-13
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CATHODE 15 BACKS\DE CONTACT

L
e
143

ALL DIMENSIONS IN INCHES
(ALL DIMENSIONS IN MILLIMETERS)

n-channel JFET

current regulator diode
designed for .

u  Current Regulation

m  Current Limiting

= Biasing

&  Low Voltage Referances

TYPE PACKAGE
Single TO-18 (2-tead)
Single Chip

PERFORMANCE CURVES (25°C unless otherwise noted)

Dynamic Impedance vs
Regulator Current

VE=25V
-t
1T
1

w0 —r—]

24 — DYNAMIC IMPEDANCE (MQ)

01 1 0
1g — REGULATOR CURRENT (mA}
Temperature Coefficient
-65°C< Tj< 25°C vs
Regulator Current

~ e
5 . VE~25V
%
z 10
z.
Q
& 05
i
8
[

2 /
2

-6
: Vi
g
g .
]
L.
s

01 19 10

1 — REGULATOR CURRENT (mA}

Capacitance vs Forward Voltage

b T
£=1MHz
& 2
s
8
2 s\
=
Q
<
g 1 N,
| N
5 ~
5
o 10 20 30 a0 50

VF ~ FORWARD VOLTAGE (VOLTS}

2Kk — KNEE IMPEDANCE {M22)

83 — TEMPERATURE COEFFICIENT {%/°C}

Knee Impedance vs
Regulator Current

au
11

Ve=8V
i
|

I
]
+

L

0.1

.0t
0.1 1.0 1¢

tg — REGULATOR CURRENT (mA}
Temperature Coefficient
25°C<Tj<125°Cvs
Regulator Current

VE=26V

Pg

a1 1.0 10

IF — REGULATOR CURRENT (mA)

) : 4

Siliconix
BENEFITS: )
¢ Simple Two Lead Current Source
® Current | itive to Temp

Changes. Temperature Coefficient
Batter Than 0.15%/°C On All Devices
® TO-18 Package for Improved Current
Control
e Simplifies Floating Current S
No Power Supplies Required

PRINCIPAL DEVICES

CR160 Thru CR470
CR160CHP Thru CRA70CHP

Limiting Voltage @ 0.8 IF vs
Regulator Current

10 =TT

. VE=25V ]

1] 1

3

2

w

2]

<

3 %

S 10 A

g 7

g 7

H L

5

l

o

>

01 1.0 10
1p — REGULATOR CURRENT {mA)
Thermal Resistance vs
Power Dissipation
1000

—

==

X
| | RANGE ]
Ta= 26°C STILL AIR, CURRENT!
REGULATOR .26 IN. ABOVE
CIRCUIT BOARD

Tc — 25°C INFINITE HEAT SINK

100 200 300 400 500

8j -x — THERMAL RESISTANCE ("C/W)
5
i

Pp — POWER DISSIPATION (mW)

NOTE: IF, Regulator Current is specified under pulse conditions.
In operation, final current will be a function of junction tempera-
ture. |F (steady state) = IF x [1 + 61 (Tj — 25°C})] where 0| is the
temperature coefficient of IF and Tj is the junction temperature.

Tj may be found by Tj= Tamb + 0j-aPD = Tcase + 0j-cPD. Ty must
not exceed 150°C. —1— or —- is the derating factor for all devices. |

fic dj-a

5-14

© 1979 Siticonix incorporated



BACKSIDE JUNCTION ISOLATED
FAOM ACTIVE CONTACTS

monolithic
dual n-channel JFET

w  Low and Medium Frequency Ampli-
fiers

= Impedance Converters
= Precision Instrumentation Amplifiers
s Comparators

0.031
fo7a7)

ALL DIMENSIONS N INCHES TYPE PACKAGE
{ALL DIMENSIONS IN MILLIMETERS)
Dual TO-71
Dual Chip

PERFORMANCE CURVES (25°C unless otherwise noted)

Ll
Output Characteristics
Medium VGS(off) Unit

Output Characteristics
Low VGS(off) Unit

2000 5.0

1800 o5
2 1600 g 40
2 100 Eas
z vGs=0 4
& 1200 u 30
« o« []
3 1000 / ! 325 =
3 [ ~2v S T,
E 52.0 —
S eoo Y G158 T8V

|

2 a00 lsv 10

200 'av 5

T
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20

Vps — DRAIN-SOURCE VOLTAGE (VOLTS} Vps — DRAIN-SOURCE VOLTAGE {VOLTS)

Transfer Characteristics Transfer Characteristics

Low VGS(Off) Medium V gg(off)
T —T 16 —T 40
Vpg=20V 1= _86°C Vps =20V

f=1kHz ! / 14 1= 1kHz 35
S S
T=25°C 77" ‘|J |=I—55°c 30 lU
T=4+125°C F4 3
9 1.0 : rese ] /120 2
o | 20 8
/108 S T=+125°C / $
1 N A2
' VA NE
/, 04 3 s 0 F
E / =

> 02 05

1.6 14 12 10 -8 -6 -4 -2 0 40 -35 -30 -26 -20 15 1.0 -5 0

VGs — GATE-SOURCE VOLTAGE (VOLTS) Vs — GATE-SQURCE VOLTAGE (VOLTS)

Transconductance Characteristics Transconductance Characteristics

Low VGS(off) Medium VGS(off)
Famo Ty 'E 4000 Vor 3oV
3500 f=1kHz 2 3500 w1
Q
]
£ 3000 N £ 3000
5 T = 56°C g
2 2500 g mw \
3 \/’ T=425C 8 2000
2000
g \’\\ z T _55°C
§'5°° " & 1500
g T % +26°C
2 1000 < 1000 N
g . <
= T=+125°C E3 \
= S sa0 i
g 500 S so N
' ! T=+125°C
£ o . £ o
0 -2 -4 -8 -8 —10-12 14 16 0 -5 1.0 15 —2.0 25 --3.0 ~35 —40

Vgs ~ GATE-SOURCE VOLTAGE (VOLTS) Vs — GATE-SOURCE VOLTAGE (VOLTS)

Siliconix
BENEFITS:
e Minimum System Error and Calibra-
tion

5 mV Offset Maximum (2N5196)
¢ Low Drift With Temperature
5 uV/°C Maximum (2N5196)

PRINCIPAL DEVICES

2N5196-9, 2N5545-47, U231-35
2N5199CHP, U232CHP-35CHP
2NS547CHP

Output Characteristics
High Vgs(off) Unit

20
18
FaL]
E
e
2
2 12
4
3 1 vGgs=0
z T
I 8 -5V
-4
S 6 r~ -1.0V
b e 5V
= 2.0V
2 5V ——1 3.0V 1
t

T
0 2 4 6 B8 10 12 14 16 18 20
Vps — DRAIN-SOURCE VOLTAGE (VOLTS)

Transfer Characteristics
High V gs(off)

T T
Vpg- 20V l I
- t=1khz T 12
. 5
yiz |
/ o
Ed
T=+25°C 10 ;
| o
8 c
y v
=+126°C / 3
m
r 8 z
L v 4 3
>
1 2
k4

-40 -35 -3.0 -25 -20 -15 -1.0 -05 L]
VGSs — GATE-SOURCE VOLTAGE (VOLTS)

Transconductance Characteristics
High VGs(off)

G 6000
£

Ess00
1 5000
2

£ 4500
§ 4000
g 3500 [
g 3000
S 2500 P
F 2000
9

£ 1600 =
£ 1000 [

T T
Vps =20V
o 1kHz

N

\\
N T=+25°C

n

N
\\\“\
N,
I h
-20 -3.0 —4.0

5]/ /
Pe
e

[ -1.0 -5.0

Vs — GATE-SOURCE VOLTAGE (VOLTS}
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PERFORMANCE CURVES (Cont'd) {25°C unless otherwise noted)

Static Drain-Source ON Resistance Normalized ON Resistance Ipss and g¢s vs Gate-Source

2 vs Gate-Source Cutoff Voltage vs Ambient Temperature Cutoff Voltage

T

(=]

~ 500 1.7 z 2 5000

w \ Ip= 100 A y Ip= 100aA 2 = 5}

g Vs =0 2 181 vgs=0 y4 ) L / as00 |

£ w0 \ VGsioth) @ Ip =1 mA > 15 2 16 // 4000%

2 O 14 g 9s

H ) 1 ) g 14 // / 3500 §

2 o W

S a0 E o / Z 5 A A 3000 3

w N g 1 K I

I N 2 Y = /Dss

€ ~J 81 s / 2500 ﬁ

5

z Pl & 0o 1 g / 1500 §

o 2 > 9

5 T 08 7 2 / 3

[ 207 5: 4 74 vDs=20g. ) A— mooé

S 2 v GSloff} @lp = TrA_] -

2 g 08 4 z os @11 kHe 0 £

IS L g k- A e A ES
0 %5 % 25 6 106 145 0 ° g

0 -1 -2 -3 -4 -5 -6 -7 -8 - - 0 -1 -2 -3 -4 -5 -6 -7 -8 -

TEMPERATURE (°C}
VGs(off) — GATE SOURCE CUTOFF VOLTAGE (VOLTS) VGs{otf) — GATE-SOURCE CUTOFF VOLTAGE (VOLTS)

Common Source

Common-Source Output Conductance Common-Source Qutput Conductance Forward Transconductance
vs Drain-Source Voltage vs Drain Current vs Drain Current
100 = — 0 | T 10K =
Vns=20VE| sl w Vps =20V
3 N e S 3 g +=1kHz
H AN ! H &
w v ~a3v w 3 Vesioff) = ~81V L]
g N | Vosiomn g 4, 4 2 1« o ol
g £ 8 H
1= - = T
s H 28 i il
g L 2 [ T
5 Vas(off) = 81V 5 2 Vasioft) = ~33V
T 10 E 1 < 100
3 3 H
lm I ﬁ E
& $ [
i 1l $
1 a1 10
0 5 10 15 20 25 30 Q A 1.0 10 01 01 1.0 10
Vps — DRAIN SOURCE VOLTAGE {VOLTS) Ip — DRAIN CURRENT {mA} Ip —~ DRAIN CURRENT {mA}
Gate Leakage Currents vs Gate Leakage Currents vs .
) g eakag Capacitance vs Gate-Source Voltage
Ambient Temperature Drain-Gate Voltage
—10K 10 T
(=% QzF — f=1MHz
23 zi s 9
cE 33 1 AT ip =200 uA 8
wow W g
o o« _
4 T w 7
22 22 T 1 2
Lo oQ 1 T 1
ow o T I 7 T w 6
E$4 z2 Z .
: g E “51—100 == 5
3 S8 7 a 4
85 S ~ & Ciss Vpg =0
£g ] ¢ 2 T
39 i — = 2 Cra VDS =0 __|
' 9 o8 = e 1 o
=2 ot R
1 i o
N [ 10 20 30 40 50 0 -t -2 -3 -4 -5 -6 -7 -8
T - TEMPERATURE (°C)
Vpg — DRAIN-GATE VOLTAGE (VOLTS) Vgs — GATE-SOURCE VOLTAGE {VOLTS)

Equivalent Input Noise Voltage
vs Frequency

2 T
Vps=20V
E ‘st =0
< 20
5 TH
z
8 it
2
5
3
o 10 . R
@
<]
z
]
£ 5 ~t T
T N
[}
10 100 K 10K 100K

£ — FREQUENCY (Hz}
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BACKSIDE JUNCTION ISOLATED
FROM ACTIVE CONTACTS

0.004
fa 1021
0.032
el

ALL DIMENSIONS IN INCHES
IALL DIMENSIONS IN MILLIMETERS)

monolithic
dual n-channel JFET
designed for. ..

®  FET Input Amplifiers

®m  Low and Medium Frequency Amplifiers
»  Impedance Converters

»  Precision Instrumentation Amplifiers

s Comparators

TYPE PACKAGE
Dual TO-71
Dual Chip

PERFORMANCE CURVES (25°C unless otherwise noted)

Output Characteristics
Low VGS(Off) Unit {(-1.5 V)

) [
T 4 Vgs =0
E
=
[ )
5 -2V
g I‘ 1
° [
2 -
z av
a |
e -6V T
o 1 t
-8V
XY
L
0 4 8 12 16 20
Vps — DRAIN SOURCE VOLTAGE (VOLTS)
Transfer Characteristics
Low VGS(off) Unit (1.5 V)
5
J 1
-Vbg= 15V 1
g 4 -55°C
E |
Z |
g )
g 3 +25 cl,
g, ) 0/4
g Y,
g // +125°C 4
]
e
o I
18 <12 -8 -a 0

VGs ~ GATE SOURCE {VOLTS)

Ip — DRAIN CURRENT {mA)

Ip — DRAIN CURRENT {mA}

Output Characteristics
Medium VGS(off) Unit (-2.2 V)

10 q
E
=
4

8 &
(3

vas =0 2

+ z

S -2V g
+ 1 a

-4V z

=3

4 —r— o

-6V b=

-8 V] 3

2

2 I — 3
1! |

Il 3

£

0 4 8 12 16 20

Vps — DRAIN-SOURCE VOLTAGE {VOLTS)

Transfer Characteristics

Medium VGS(off) Unit (-2.2 V)

Vs — GATE SOURCE VOLTAGE (VOLTS)

BENEFITS:
® Minimum System Error and Calibra-
tion
5 mV Offset Maximum {J401)
95 dB Minimum CMRR
e |ow Drift With Temperature
10 uV/°C (J401)
¢ Simplifies Amplifier Design
Output Conductance < 2 umho
¢ Low Noise _
en=6 nV/+/Hz at 10 Hz Typical

PRINCIPAL DEVICES

2N3921-2, 2N4084-5, 2N5045-7, U401-6
2N4085CHP, 2N5046CHP-47CHP,
U403CHP-06CHP

Drain Current and Transconductance vs

Gate-Source Cutoff Voltage

#
10 7 zi3 0K %
T 1§) Py
I 7 4
) 77 H
L A/ [} 3
91s @Vgs =0 ‘ 3
r
t =
oy ‘lgh@lg=20 A g
1 ~h |1 2
e 1" g
pss H
8
p-3
2z
[~}
Fvpg=15V L
9t @ = 1kHz 13
Ll 100 }
0.1 1 10 =

VGs(off) - GATE-SOURCE CUTOFF VOLTAGE (VOLTS)

Forward Transconductance
vs Drain Current

10 2 10k
rrt T £ S
- Vpg =15V T 2 VGsiofy = ~1.52 V -
s mc% g ; 1
3 i
5
+25°C. 2 LN
6 s A VGsiofty = -2.16V
IS A 2 i |
/v g ™ : i
4 Y.V E :
Zé £ [
g o
s < ! I
2 1125"[0—4— F | Vou 18 v
2 w l f=1knz
R 1T T 00 | !
-20 -16 -2 -8 -4 0 & 0 0.1 1 10

Ip — DRAIN CURRENT {mA}
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PERFORMANCE CURVES (Con’t) (25°C unless otherwise noted)

Transconductance vs Gate Source Voltage Transconductance vs Gate Source Voltage Output Conductance

Low VGS(off) Unit {(-1.5 V)

T T ] i1
5 | Vpg =15V -55°C_A
£ £=1kHz M
2 e
b —t
Q +25°C
z // L]
=
8
2 « +125°C —
2 4P —
§ / // -

: 29ad
g 2K
1
§ 7
[}
12 -0 -8 -6 -4 -2 O

Vs — GATE SOURCE VOLTAGE (VOLTS}

Gate Operating Current
vs Drain Gate Voltage

s e i s
= +—4f 16 @1p=2004A 1—

IG — GATE OPERATING CURRENT AND
Igss — GATE REVERSE CURRENT {pA)

Vpg — DRAIN GATE VOLTAGE (VOLTS)

Capacitance vs Gate Source Voltage

12

afs — TRANSCONDUCTANCE {umho)

|G — GATE OPERATING CURRENT (pA)

Medium VGS(off) Unit (-2.2V)

vs Drain Gate Voltage

10K 100 : T T
Vg 15V = ke =
e ke ) ] . :
oK b—1 : _ss°c € Vs = D MEDIUM Vgs(off) UNIT
- N\ __ Vestot=-22V
L g | 1 1 1
| 3 Vs = 0 LOW Vgg(orr) UNIT -]
oK +25°C T2 g Vas(ot) * -1.62V
A 2 \
10
)4 g =
125°C 4 N ~
x® 7 +125°C ) S =
2 .
/ — 5 L ~_:
2K o s
o~ )
3 \p =200 uA
0 1 1 1
20 -6 12 -8 -4 [ 0 5 10 15 20 2 30

Vpg = 10V =
Ip = 200 uA
TR

V@gs — GATE SOURCE VOLTAGE (VOLTS)

Gate Operating Current
vs Ambient Temperature

.

—F
17
17
[ V

1+

Ll

~60 -20 0 20 60

LI
f=1MHz
10
i
°
w
©
H
= Crgs @
<3 Ve =
¢ N s -0
: 4
2 -
Crss®
Vpg=10V
[ -2 -4 -6 -8 -10

Vs — GATE SOURCE VOLTAGE {VOLTS)

g

Ta — AMBIENT TEMPERATURE (°C)

s

Vpg — PRAIN GATE VOLTAGE (VOLTS)

Equivalent Short Circuit Input Noise
vs Frequency

10 —
]
= 8 i
2
>
z
w6 WL vpg =10V ||| L
2 L1 Ip = 200A
&
o
g N
w \ 4 T
s
2z
L 2 = vpg=10V == |
& Vgs =0 ]
o Ll | |
10 100 K 10K 100K

FREQUENCY (Hz)

Capacitance vs Drain to Gate Voltage

l‘nll\‘de

Cas @1ip = 200,44

CAPACITANCE (pF)

N
\ Cpg @ Ip =200A
\\
4 8 12 16 20

Vpg — DRAIN GATE VOLTAGE (VOLTS)
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GATE ALSO BACKSIDE CONTACT
§ AND D ARE SYMMETRICAL

| a2 |

AL L DIMENSIONS IN INCHES
(ALL DIMENSIONS IN MILLIMETERS)

n-channel JFET

u  Small Signal Amplifiers
®  Choppers
8 Voltage-Controlled Resistors

TYPE

PACKAGE
Single TO-18
Dual TO-7
Single T0-92
Single TO-92 Lead-form
Single Chip

PERFORMANCE CURVES (25°C unless otherwise noted)

Output Characteristic

50 l I
s oo
= (3
< a0
;z_' a5 A
2 30 // -0V
-3 Lt
2
3 s A -.\I v
g 20 20V
5 ® =25V
. -30V
2 4 35V
~Aa5V |~ .50 40V
05 T e
1 1
0 2 4 6 8 10 12 14 16 18 20

Vps — DRAIN-SOURCE VOLTAGE (VOLTS}

Transfer Characteristics

0.6
T
Vps =16V ]
05 _
-
[
04 g
=
z
03 §
-20°C =z
°c —] 2
zstls <L wc 0z 2
+26°C T
M B
-20°C 7 e 01 2
|l | AR i
7 71 e
-0 -p8 06 04 02 [

Vs — GATE-SOURCE VOLTAGE (VOLTS)

Transconductance Characteristics

TTT
vps=15V
|- f= 1kHz A

-20°C =3

+26°C L4, 4

8°cd—V ¥V
P

74
7

Za
T

8™
sy,

I
4

™

rd

7
s +95“ c X

-08 © 02 ]

V@S — GATE-SOURCE VOLTAGE (VOLTS)

-1.0 -06 -04

FONVLINANOISNYHL QHYMHOS — 5

Ip — DRAIN CURRENT (mA}

Output Characteristic

20
18
16
14
VGs =0
1.2 88
1 -0V
10
1 -0.2V
T
08 “08y__-0.9 0.3V ]
0.6 = \ 04V
\ \ BT
04 —
\ v = A
0.2 I
{ T
1
0 2 4 6 8 10 12 14 16 18 20

Vps — DRAIN-SOURCE VOLTAGE (VOLTS)

Transfer Characteristics

VGs — GATE-SOURCE VOLTAGE (VOLTS)

Transconductance Characteristics

Vog =18V [1 .
DS~
= 1kHz T o"c] P i
-2 1600 T
/425 C S
1400 %
4 H
A 1200 3
+85°C T
ERd
e it
1/ //‘ /] 300 gﬁ
e 7 8
-~ ¢ 600 2Z
i=3
[=3
e | 3
+25° b3
+86°C 7y lose 2
7, ]
I»Y [ | "
16 E¥] 0.8 0.4 [

VGs — GATE-SOURCE VOLTAGE (VOLTS)

T Y T 18
Vps=15V

+ 1.4
~20°C -
s WY A28
+85°C |
) g
7 w3z
v/ z
7 0.8 g
L wc]os B
z
3
04 3
+86°C i

425°C S 0.2

L
-1.6 -1.2 -0.8 -0.4 0

Ip — DRAIN CURRENT (mA)

BENEFITS:
e Low Noise NF < 1 dB at 1 kHz
e Operation From Low Power Supply
Voltages, Vgs(off) < 1V (2N4338)
e High Off-Isolation As a Switch
ID(off) < 50 PA
¢ High Input Impedance

PRINCIPAL DEVICES
2N3368-70, 2N3436-8, 2N3458-60,
2N4338-41, VCR4AN

2N5196-9, U231-5, 2N554547
J201-203, J204, PN4302-04
J201-18-203-18, J204-18,

All of the above
PN4302-18-4304-18

Output Characteristic

- 1]
18
vgs=0
Ty
14 )
-02V
12
1 203V
+0 04V
0.8 T 05 !V___ -
06 08V
07V
04 DV
11
0.2 ) fl
0 2 4 6 8 10 12 14 16 18 20

VDS — DRAIN-SOURCE VOLTAGE (VOLTS}

Transfer Characteristics

T 4.0
FVDs=15V
35
X / s
-20°C 3.0
i = é
+25°C _{ /A28 2
> z
85°C = 20 @
85°C ¥4 g
0 0 A8 ]
]' =1
e ™0 1
+85°C —
5°C 05
[
-28 -24 -20 -16 -1.2 -08 -0.4 ]

VG§ — GATE-SOURCE VOLTAGE (VOLTS)

Transconductance Characteristics

Voao 75V 171 00
f=1kHz 11 200
-20°¢ 2
A 1A
‘26°C, 2000
| 4‘/
+86°C "m';‘
AT ) om0 §
s 4
-20°C ,J/ - 800
1 . +25°C
I 98¢ ~ 400
|
L] P
-28 -24 -20 -18 -1.2 -G8 -04 0

VGs —~ GATE-SOURCE VOLTAGE (VOLTS}
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iconix

PERFORMANCE CURVES (Cont'd) (25°C unless otherwise noted)

Drain Current and Transconductance ON Resistance & Output Conductance

Output Characteristic vs Gate-Source Cutoff Voitage vs Gate-Source Cutoff Voltage
5.0 -~ 20 - 4000 £ 50 750
< VGsioft) @ Ip* 1nA Pad [ \ G0s @ Vs = 16 v,'szlo
45 = Vpg =20V m‘ 7 2 8 rpg @ Ip = 100 4A, Vgs = 0 ]
. s Ve =0 2. E Vas(off) @ Vs * 20V, -
40 vgs = 0 g ' w?%h 1 kHz 3200 5 2 40 \ 'D"?")A 188
s o . £ / / 28 \ ' !
k-4 .
2 30 Ve 22, z A0 103§ s N | A 50 Z
-3 { 04V 4 > g N ) v 2
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0.5 \ t | / moa Py @
g 1 a 7 TS
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0 2 4 6 8 1012 14 16 18 20 -0 LIS o o
0 -1 -2 -3 -4 5 -6 -7 -8 0 -2 -4 -6 -8
Vps ~ DRAIN-SOURCE VOLTAGE {VOLTS}
VGSi{off) — GATE SOURCE CUTOFF VOLTAGE (VOLTS) VGS({off) — GATE-SOURCE CUTOFF VOLTAGE (VOLTS)
Common-Source Output Conductance ON Resistance vs
Transfer Characteristics vs Drain Current Ambient Temperature
T 10 10 T 15
Vps= 15V y = Fvpg=20V w /
g Fé=1kHz ER 4
s & & €3 /
20cL /| A T oW VGsioft) = —2.8V o /
+ 7 g 2 A o 12 //
Wi . PR S f 21 /
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(= 4 h =
4 3 9 =
A LI v L 0BV < 09
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7/ 4T, ; E nil T 08 /,
 vosic o ’/ 2 2 8 ] oz 4
S ial For/]
01 05
-6 8 -4 3 2 0 001 01 0 10 100 55 15 26 e 105 145
V@Gs — GATE-SOURCE VOLTAGE {(VOLTS) Ip ~ DRAIN CURRENT {ma) T — TEMPERATURE (°C)
Common-Source
Common-Source Capacitances vs Forward Transconductance
Transconductance Characteristics Gate-Source Voltage vs Drain Current
T 3800 £ 100 r——r— £ 1ok
Vps =15V | tVps=0V £ Vps =20V H
f=1kH2 3000 3 f=1MHz 3 VGS(off) @ 1D = 1 nA
S W Lf=tkHe
-20°¢ ES S I
2500 P N = )
so5re k] . § g g [ Vostot =28 \éf )
- L w0 F 4 g2 |Vssemo-eey Vas(oft) = -8V
vecl i e § 2 10 §1ooo : Ly
1500 [}
77T g ¢ : B
N -20°C c g 5 o 4
p 1> Sl T N B Ciss 2 i
y/ 8 A +85°C ] 2 ~ i S ]
s & ——— S
r e
i l L 0o ___JM___.
-6 -5 -4 -3 -2 -1 0 §. o -4 -8 -12 -16 -20 & 0.00 0.1 1.0 10 100
VGS — GATE-SOURCE VOLTAGE (VOLTS) V@s — GATE-SOURCE VOLTAGE (VOLTS) 1D — DRAIN CURRENT (mA)
Gate Operating Current vs Equivalent Input Noise Voltage and
Gate Currents vs Ambient Temperature Drain-Gate Voltage Noise Current vs Frequency
-10 —10 K 10713
1GSS @ VGs = -30V, Vps = 0 ~ Vps=10V
IG@® VPG =20V, Ip=100pA ’. 3 Ipgs = 0.38 mA !
+ I
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—_ et — *
e === | 5 A g™ e
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SACKSIDE JUNCTION (SOLATED
FROM ACTIVE CONTACTS

o026
10.670) 1

ALL DIMENEIONS IN INCHES
(ALL DIMENSIONS IN MILLIMETERS)

0023
fo.584}
% s 077
%
| |
i |

! —

monolithic
dual n-channel JFET
designed for . ..

= General Purpose Differential Amplifiers

TYPE PACKAGE
Dual TO-
Dual Chip

PERFORMANCE CURVES (25°C unless otherwise noted)

Output Characteristics
Low VGS(Off) Unit

:

1800
1600
1400
Vas= 0

1200 3
000 |-£4 |

1

-2V

2
5

-

8
'
]
<

1p — DRAIN CURRENT {:A)

a
2

-8V

~N
=1
S

-8V

T
2 4 6 8 10 12 14 16 18 20
Vp§ - DRAIN-SOURCE VOLTAGE (VOLTS)

Transfer Characteristics

Low VGs(off)

T T T Y 16

Vpg=15V T -5C
14
Y / 1.2

II' +25°C /
T=+125°C 1.0
4 0.8
086

P4

04
L7 02

-
-16 -14 <12 -1.0 -8 -6 -4 -2 o
V@S§ — GATE-SOURCE VOLTAGE (VOLTS}

Transconductance Characteristics
Low VGs(off)

anoo ™
Vpg=15V _|]
;assw = 1kHz
Q
,§. 3000 \
§zsao N
g 000\ \\/.!’--ss'c
T=+25°C
£ 100 I
[ \\\
gwoo -
H
£ 500 ——7=+125°C
S \\
“w
[ —
£ 0 -2 -4 -8 -8 1.0 12 14 16

V@S — GATE-SOURCE VOLTAGE (VOLTS}

(v} INFYHND Nivea — aI

Qutput Characteristics
Medium VGS(Off) Unit

5.0
45
gl.ﬂ
= 35
-
w 3.0
x
«< Gs=0
325
2 2V
I 20
; / -4V
R W/ 5V
t -8V
-3 1) ps)
5 T
0 2 4 6 8 10 12 14 16 18 20

Vps — DRAIN-SOURCE VOLTAGE (VOLTS}

Transfer Characteristics
Medium VGS(off)

— 40
Vpg =16V
35
g
T = -56°C 30
| 25 2
Terzec|] 10 2
| Q
} 20 2
T=+n25°C S
£ // 15 8
Vi AN
p -
10 F
v E
05
-40 -35 -30 -25 -20 -15 -1.0 -5 0

V@S — GATE-SOURCE VOLTAGE (VOLTS)

Transconductance Characteristics

Medium VGS(Off)

7 4000

2 T 1

£ Vpg = 16V_|
2 3500 £=1kHz

% 3000

2

9 2500 N

a g

2 2000 N0

3 \ N\ ] t=425°C

g 1500 \

- \

a 1000 P

- N \\

2 5o AN

©

S T=+125°C

* 1

g 0 -5 -10 115 -20 25 -30 35 40

V@s — GATE-SOQURCE VOLTAGE (VOLTS)

9¢; — FORWARD TRANSCONDUCT,

Ip — DRAIN CURRENT {mA}

Siliconix

BENEFITS:
e Low Cost
e High Input Impedance

PRINCIPAL DEVICES

U410-12
U411CHP, U412CHP

Output Characteristics
High Vgg(off) Unit

20
18
16
14
12
10 VGgs=0
!
8 -5V
6 e -1.0V
a -1.5V
-2.0
2 BV —1 _3.0v
I

=
0 2 4 6 8 W 12 14 16 18 20
Vps — DRAIY-SOURCE VOLTAGE {VOLTS)

Transfer Characteristics
High V gg(off)

— 1%
Vog=15V I ]
gy
L 5
A S
V'l s
- e © g
| s 2
! 4 E
T = +125°C )
A, &
/ Y ¥ 2
Ly v 4 3
>
] 2

-40 -35 -3.0 -25 -2.0 -15 -1.0 06 [}
VGs — GATE-SOURCE VOLTAGE {VOLTS}

Transconductance Characteristics
High V gg(off)

6000 T

T T
Vpg =15V
5500 f=1kHz |
5000
4500
4000 \ T=.56°C
|
3500 < 1 elv2sbe
3000 P
2500 P \\\\
2000 |— @ AN
1500 P \
1000 =T« +126°C
.
0 -5-1.0-15-20-25-3.0-3.5-4.0-45 6.0

V@S — GATE-SOURCE VOLTAGE {VOLTS)
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iconix

PERFORMANCE CURVES (Cont’d) (25°C unless otherwise noted)

Static Drain-Source ON Resistance Normalized ON Resistance
vs Gate-Source Cutoff Voliage vs Ambient Temperature
@
=1000 17
z P w Ip = 100 A
2 900 |- Ip~ 10044 3 18l vgg=o ,/
3] Vgs=0 < 45 A
Z 800 -
2 O 14
2 700 &
a o 13
& 600 = 1.2 /
z e Y
 s00 N o1 A
Qo \ 3
£ 400 S 310
2 200 N Z o9 ,
z N Z 08 Vi
g 200 | e
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‘3 100 é 06
= = 05
0 -1 -2 -3 -4 —5 -8 -7 —8 65 -15 25 65 106 145
TEMPERATURE (°C})
VGS(off) — GATE SOURCE CUTOFF VOLTAGE
(VOLTS)
Common Source Output Admittance Common-Source Output Conductance
vs Drain-Source Voltage vs Drain Current
e
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F] = f g
H AN I E 1
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(<] o
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§ 3
0.1 01
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Vps - DRAIN-SOURCE VOLTAGE (VOLTS) ip — DRAIN CURRENT (mAl

Leakage Current vs Ambient Gate Operating Current
Temperature vs Drain-Gate Voltage
===
E : = |
F [} AT[I 1 [A il 1
=1m
K G D
I =
[ J

IG — GATE OPERATING CURRENT AND
1Gss — GATE REVERSE CURRENT (pA)
g — GATE OPERATING CURRENT AND
IGss — GATE REVERSE CURRENT {pA}
1
2

-16 10 30 S0 70 90 110 130
T - TEMPERATURE {°C) VDG — DRAIN-GATE VOLTAGE (VOLTS)

Equivalent Input Noise Voltage
vs Frequency

25 7177 JERERLALY
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>
£
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2 "I TH
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3 et N
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oLl Ll
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Ipss and g¢g vs Gate-Source
Cutoff Voltage

3 O [yomeins oA m;;
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£ wly (zzov / 4600 3
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VGs(off) GATES((J\L’I(F;EES():UTOFF VOLTAGE

Common Source
Forward Transconductance
vs Drain Current
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Z fitt frike
% i T
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< 100
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tp — DRAIN CURRENT (mA)

Capacitance vs Gate-Source Voltage

T
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|
Crss VD=0

CAPACITANCE (pF)
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BACKSIDE JUNCTION ISOLATED
FROM ACTIVE CONTACTS

0.022 10.102) |
0.559) '
ALL DIMENSIONS IN INCHES

(ALL DIMENSIONS IN MILLIMETERS)

monolithic
dual n-channel JFETs

designed for . ..

= Low Leakage FET Input Op Amps
s pH Maters
= Ejectrometers

TYPE PACKAGE
Duat T0-78
Dual Chip

PERFORMANCE CURVES (25°C unless otherwise noted)

Output Characteristics
Low VGS(off) Unit (1.0 V)

200

1
T i
z 160 -0.1v_]
3
s
w420 92y
@«
3 -03v-
z |
I 80 act t
g -0.4V
| 1
a 40 —D.I5V
0.8V
VA
i
0 4 ] 12 16 20
Vpg - DRAIN SOURCE VOLTAGE (VOLTS)
Transfer Characteristics
Low VGS(Off) Unit (1.0 V)
o.z4[ T
vpg=10v ]
020 \
q
£
- 016
k4
&
g
g 0.12
Q
z \!
£ o008 \\
a N
|
© o0 N T=+125 c_| |
RN NN
11 1
[ -02 04 -06 -08 -1

Vs — GATE SOURCE VOLTAGE (VOLTS)

Transconductance vs Gate Source Voltage Transconductance vs Gate Source Voltage

Low VGS(off) Unit (1.0 V)

1 T
_ N Vpg= 10V
£ s00 N - -s5'C
3
5] N
S 400 <
a \\\

S w0 NN
] N
Z N
8 N
2 200 |t T=+125°C <J
H AN
&
! 100
&
[} 02 04 -06 -08 -1

Vs — GATE SOURCE VOLTAGE (VOLTS)

ip — DRAIN CURRENT (1A} Ip — DRAIN CURRENT {uA)

95 ~ TRANSCONDUCTANCE (amho)

Output Characteristics
High Vgg(off) Unit (2.5V)

1K
Pl Vgs =0
800 -0.2v}
-0.4 V
600 -0.6 V
-0.8 V
400 ~1.0 V4
-1.2V 4
200 -14V
-1.6 V.
-18V
1
[} 4 8 12 16 20
Vps — DRAIN SOURCE VOLTAGE (VOLTS)
Transfer Characteristics
High VGS(off) Unit (2.5 V)
1400 T T
Vps =10V
1200
1000 p— =-55°C
N,
80
o N
& N
\\\
N
400 \\\\
N
200 TTﬂzs‘(,5
||
{ 1

-04 -08 -12 -18 -2 -24
Vs — GATE SOURCE VOLYAGE (VOLTS)

High Vgg(off) Unit (2.5 V)

1« T ™7
L . vpg=1ov |
\\T"5C 127 kHz
800 <
“
so0 |1 NG
N N
[~~~
400 - I
\\‘ \\
T
200 T = +125° ~ 3
0 -04 -08 -12 -16 -2 -24

Vs — GATE SOURCE VOLTAGE (VOLTS)

lpss — ZERO GATE VOLTAGE DRAIN CURRENT (mA)

gs — FORWARD TRANSCONDUCTANCE {umho)

Siliconix

BENEFITS:

o Ultra-High Input Impedance
e Good Voltage Gain

¢ Low Noise

PRINCIPAL DEVICES

U421-6
U422CHP, U423CHP, U425CHP,
U426CHP

Ipsg vs Gate Source Cutoff Voltage

10 T
Vps=10V
Vastotf) @ 1p = 10A

0.1

0.1 1 10
VGsiotf) — GATE-SOURCE CUTOFF VOL.TAGE (VOLTS)
Forward Transconductance vs
Gate Source Cutoff Voltage

10K

E vps=10V
[~ VGsiot) @ Ip=1nA
[ 01 ®f=1kHz
1K
Vas =0
= 1p = 30 uA 11
1 L]
01 1 10

VGs{off) — GATE-SOURCE CUTOFF VOLTAGE (VOLTS}

Common-Source Output Conductance

Gos ~ QUTPUT CONDUCTANCE (¢mha)

vs Drain Current

Vpg= 10V
f=1kHz

]

VGs(off) = 2.5 v//

.
|3
VGs(off) = 1V

(A

10 100 1K

Ip — DRAIN CURRENT (zA)
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PERFORMANCE CURVES (Cont'd) (25°C unless otherwise noted)

Forward Transconductance vs Qutput Conductance vs Capacitance vs Drain Gate Voltage
Drain Current Drain to Gate Voltage
= 1K 10 25 T T
S 7 T T Ip=
£ —H _ ip=30uA ] P «2133;1A-
3 T L H 1= 1kHz \\
8 b v, =1V € 8 2
:Z: G8{off) = 1V oz H =
G MUJ E iss
2 Vasioff) =25V z =
S / E [ \ Y 1.5
S 100 Z 3 z
2 2 =
2z 2 \ S
= g 4 Z 1
[ ¢ \ \ = 2
a 2 \{ VGS(off) =25V 3]
Y 5 N & N
g I 2 \ 05 - Crss
2 Vpg=1V L Nl ;
\ £=1kHz & VGsioth) = 1.0V —
F 10 100 1K o 4 8 12 16 20 0 s & 1z 16 20
Ip — DRAIN CURRENT {zA) Vpg — DRAIN TO GATE VOLTAGE (VOLTS) Vpg — DRAIN GATE VOLTAGE (VOLTS}
On Resistance vs Gate Operating Current

Leakage Current vs Temperature

Ambient Temperature vs Drain-Gate Voltage

4000 ~ 100
VIGS=]° L~ z ;lGSS@szzfzov,ngo,@

L vos-0 b Figevpg = 10V,1p=30ua 7 g
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H
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T~ TEMPERATURE ("C) T - TEMPERATURE €C) Vpg ~ DRAIN-GATE VOLTAGE (VOLTS)

Equivalent input Noise Voltage vs

Frequency
N
E 16
z
L
]
Ly 4
3
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g8 s o
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z 4
S
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GATE ALSO BACKSIDE CONTACT
£ AND D ARE SYMMETRICAL

0.018

04571 !
ALL DIMENSIONS IN INCHES

TALL DIMENSIONS IN MILLIMETERS]

n-channel JFET

= Small Signal Amplifiers
a  VHF Amplifiers
= Oscillators

s Mixers

®  Switches

TYPE PACKAGE
Single TO-72
Singte TO-92
Dual TO-71
Single Chip

PERFORMANCE CURVES (25°C unless otherwise noted)

Output Characteristic

20 [ [
[
z 1.6 vgs=0vV——
E e [
E AR
12 =
] I LT 02V
3 — T
Z 0s -03v_l |
1
= 1 -0.4V |
. =1 05V
a 0.4
= ]
06V ]
[
0 8 10
VDs - DRAIN SOURCE VOLTAGE (VOLTS)
Transfer Characteristic
15
Vps=16V
_ 12
i
E Ta=+85°C
=N \N \\4
El 9 ——+26°C
© i
3 N \(-lamc
2
E \\\\
Q N \
o 3’TA.= +86°C_Y \\
- 425°C
R
|
] -1.0 -2.0 -3.0 -4.0

V@s - GATE-SOURCE VOLTAGE (VOLTS)

Transconductance Characteristics

= 6000
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g NP eorc

3 2000 P TA" *25]}\ NN

& L 485°C \\‘
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; 1200 —
|
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V@S - GATE-SOURCE VOLTAGE {VOLTS)

Output Characteristic

vgs =0V —1T]
4 1 i
11
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—|0.4 \|l

1
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>
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3
-08V

et
1.0V
-1.2V
Tt
1
“14V
o 2 ] 10
Vps - DRAIN SOURCE VOLTAGE (VOLTS)

Ip - DRAIN CURRENT (mA)

Transfer Characteristics

Vps =15V

Ip - DRAIN CURRENT {mA}

-5 =

V@s - GATE-SOURCE VOLTAGE (VOLTS}

Transconductance Characteristics

Vos=158V
f=1kHz -—

§ 8 8

Y

8

4
2
O
+
5
o

§

gfs - FORWARD TRANSCONDUCTANCE {umho)

o
'

9
!

3 4 B -6 -
V@S - GATE-SOURCE VOLTAGE

Siliconix

BENEFITS:

s  Wide Input Dynamic Range
High I Breakpoint Voltage

s High Gain

= Low Insertion Loss Switches

PRINCIPAL DEVICES

2N38214, 2N4220-2, 2N4220A-22A
2N4223-24, 2N5556-68

2N3819, 2N5457-9, MPF109, MPF111
2N3921-2, 2N4084-5, 2N5045-7, U401-6

All of the above except 2N3819

Drain Current & Transconductance vs

Gate-Source Voltage

-1 -2 -3 -4 6 6 7

- GATE-SOURCE CUTOFF VOLTAGE (VOLTS)

Leakage Currents vs
Ambient Temperature

-10
Igss @VEs=-30V, Vps =0 =
IG@VpG=16V,Ip=100 uA——"
1 I 1 I

CURRENT {nA)

N
N

0 25 50 75 100 126 150
T - TEMPERATURE (°C)

‘ON’ Resistance vs
Ambient Temperature
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T T T
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Vgs=0 4
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DS - RELATIVE TO 25°C VALUE
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g 16 - A 4000
£ £ois /

g 7 £
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8 ol 74 2000
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E Vps=15V
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' ot @ 1= 1kt

8 Vgsiofr) @ Ip = 1nA
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PERFORMANCE CURVES (Con’t){25°C unless otherwise noted)

Equivalent Input Noise Voltage and Noise
Current vs Frequency

10-13
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QATE 1§ BACKBIDE CONTACT
S AND D ARE SYMMETRICAL

ALL DIMENSIONE IN INCHES
(ALL DIMENSIONS IN MILLIMETERS)

n-channel JFET
designed for

= Low Noise Amplifiers
s Single and Differential Amplifiers

TYPE PACKAGE

Dual TO-71

Single TO-72

Single TO-92

Single T0O-92 Lead-form
Dual Chip

Single Chip

PERFORMANCE CURVES (25°C unless otherwise noted)

Output Characteristics
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o
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Transfer Characteristics
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Transconductance Characteristics
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Qutput Characteristics
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g
Siliconix
BENEFITS:
o Simplifies Amplifier Design
o Low Output Conductance
e Low 1/f Noise

PRINCIPAL DEVICES

2N56515-24

2N4867-9, 2N4867A-69A

J230-32

J230-18 - 232-18

2N5518CHP-9CHP, 2N55623CHP-4CHP
Ail of the above single devices

Output Characteristics
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PERFORMANCE CURVES (Cont'd) {25°C unless otherwise noted)

Saturation Drain Current and

Forward Transconductance Common-Source Output Conductance Common-Source Output Conductance
vs. Gate-Source Cutoff' Voltage vs Drain-Source Voltage vs Drain Current
< 20 VDS =20V 5000 100 = 10 o
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GATE ALSO BACKSIDE CONTACT
S AND D ARE SYMMETRICAL

0017
0.432)

o0V 77621

. fo432)
ALL DIMENSIONS IN INCHES
{ALL DIMENSIONS IN MILLIMETERS)

n-channel JFET
designed for . . .

»  Ultra-High Input Impedance Amplifiers

Electrometers
pH Meters
Smoke Detectors

TYPE PACKAGE
Single TO-72
Dual TO-78
Single Chip

Dual Chip

PERFORMANCE CURVES (25°C unless otherwise noted)

Qutput Characteristic
100
%
2 8
L vgs=0
£ Gs
[ [t T
Z el -01V
@« pmmet I [
§ 50 b/,// -02V_f |
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Transfer Characteristics
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Transconductance Characteristics
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Qutput Characteristic
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Transconductance Characteristics
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Ip —~ DRAIN CURRENT (1 A)

1p — DRAIN CURRENT (xA}

9¢; -~ FORWARD TRANSCONDUCTANCE {umhos)

BENEFITS:
¢ Low Power

Ipsg < 90 uA {2N4117)
¢ High Input Impedance

1g < 1 pA (2N5906-09)

PRINCIPAL DEVICES

2N4117-9, 2N4117A9A, VCR7N
2N5902-9

2N4117CHP-OCHP, 2N4117ACHP-OACHP,

VCR7NCHP
2N6905CHP, 2N5308CHP

Output Characteristic
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PERFORMANCE CURVES (Cont'd) (25°C unless otherwise noted)

Drain Current & Transconductance
vs Gate-Source Cutoff Voltage
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Leakage Currents vs Ambient
Temperature
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GATE 18 BACKSIDE CONTACT -
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ALL DIMENSIONS IN INCHES

IALL DIMENSIONS IN MILLIMETERS)

n-channel JFET
designed for

= Analog Switches
s  Commutators

s Choppers

TYPE PACKAGE
Single TO-52

Single TO-92

Single TO-92 Lead-form
Single Chip

PERFORMANCE CURVES (25°C unless otherwise noted)

Saturation Drain Current and

Output Characteristic
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Ambient Temperature
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VpG — DRAIN-GATE VOLTAGE (VOLTS}

Drain-Source ‘ON’ Resistance vs

Gate~-Source Cutoff Voltage
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VGsiofth

Leakage Currents vs

Ambient Temperature

Diotf) © VD§ = 16 V, VGgg = -12 V;
FlGSS® Vs =-20V,Vps =0

LEAKAGE CURRENT (nA}
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1D(off}

25 50 75 10
T = TEMPERATURE (°C)

Common-Source Capacitance
vs Gate-Source Voltage

200 T
Vps = 15v
180 o8 e
160
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s
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3 80 INPUT CAPACITANCE
P \\ Ciss_|
20 3
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Drain-Source Resistance vs Normalized
Gate-Source Voltage

@y — NOISE VOLTAGE {nV/v/Hz}

BENEFITS:
e Very Low Insertion Loss
RpS{on) < 2.5 Ohms (U290)

¢ High Off-Isolation

PRINCIPAL DEVICES

U290-1
J105-7

J105-18 - 107-18
U290CHP-1CHP, J105CHP-7CHP

rps - RELATIVE TO VALUE AT VGgs =0

Equivalent input Noise Voltage vs
vs Frequency
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B 1

Siliconix
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GATE ALSO BACKSIDE CONTACT

s
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0021
72.533)

0.021
0573

ALL DIMENSIONS IN INCHES
(ALL DIMENSIONS IN MILLIMETERS)

n-channel JFET
designed for . . .

a  VHF/UHF Amplifiers

= Front End High Sensitivity Amplifiers

»  Osciltators

= Mixers

TYPE PACKAGE

Single TO-52

Single TO-72

Single TO-92

Dual TO-99

Single T0O-92 Lead-form
- Single Chip

Dual Chip

PERFORMANCE CURVES (25°C unless otherwise noted)

Drain Current & Transconductance
vs Gate-Source Cutoff Voltage
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Gate Operating Current vs
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ON Resistance & Output Conductance
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Equivalent Input Noise Voltage
vs Frequency
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Siliconix
BENEFITS
o Industry Standard
o High Power Gain
16 dB at 100 MHz, Common Gate
11 dB at 450 MHz, Common Gate
® Low Noise
3 dB Noise Figure at 450 MHz
o Wide Dynamic Range
Greater Than 100 dB
e 75 Ohm Input Match Common Gate

PRINCIPAL DEVICES

U308-10

U3t

J4308-10

U430-1

K308-18 -310-18
J308CHP-10CHP,
U308CHP-10CHP, U311CHP
U430CHP-1CHP

Common-Source Output Conductance
vs Drain Current
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0 T 1
| vpg=10v
f=1MHz
8
f
2
w 6
2 /|