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how to use the 
FET cross reference and substitution guide 

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

Case (1) Recommended replacement offered by Siliconix is identical to Industry Part Number. 

Industry Part Number 

2N3458 

Type and Classification 

N JFET 

Recommended Replacement 

2N3458 

Case (2) Recommended replacement offered by Siliconix is not identical to Industry Part Number. 

I ndustry Part Number 

2N3457 

Type and Classification 

N JFET 

Recommended Replacement 

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. 

Case (3) Recommended replacement is presently offered by Siliconix as an Industry Part Number only 
in Europe. 

I ndustry Part Number 

BF244A 

Type and Classification 

N JFET 

Recommended Replacement 

BF244A * 

Part numbers in this category also offered on demand through Siliconix sales outlets in the U.S.A. 

Type and calssification abbreviations are described as follows: 

CL (Current Limiter) 
D (Dual) 
DEPL (Depletion-Mode Normally-On) 
ENH (Enhancement-Mode Normally-Off) 
FF (Photo FET) 
4 (Quad Array FETs) 

1·2 

G (Gate) 

N (N·Channel) 
P (P-Channel) 
PAD (Pica Ampere Diode) 
TMP (Transducer Microphone Preamplifier) 
VMOS (Vertical MOSFET) 



FET cross reference and substitution guide H 
Type and Recommended 

Data 
Geometry Recommended ~ata Geometry Industry 

Sheet 
Industry Type and 

Part Number Classification Replacement 
Page 

Page Part Number Classification Replacement p:::t Page 
lN5283 CL N JFET CR022 3-65 4-29 2N3277 PJFET 2N2608 
lN5284 CL N JFET CR024 3-65 4-29 2N3278 PJFET 2N2608 
lN5285 CL N JFET CR027 3-65 4-29 2N3328 PJFET 2N3438 
lN5286 CL N JFET CR030 3-65 4-29 2N3329 P JFET 2N3329 3-3 4-54 
lN5287 CL N JFET CR033 3-65 4-29 2N3330 PJFET 2N3330 

lN5288 CL N JFET CR039 3-65 4-29 2N3331 P JFE-T 2N3331 
1N5289 CL N JFET CR043 3-65 4-29 2N3332 PJFET 2N3332 
lN5290 CL N JFET CR047 3-65 4-29 2N3365 N JFET 2N4340 
lN5291 CL N JFET CR056 3-65 4-29 2N3366 N JFET 2N4338 
lN5292 CL N JFET CR062 3-65 4-29 2N3367 N JFET 2N4338 

1N5293 CL N JFET CR068 3-65 4-30 2N3368 N JFET 2N3368 3-4 4-36 
lN5294 CL N JFET CR075 3-65 4-30 2N3369 N JFET 2N3369 3-4 4-36 
lN5295 CL N JFET CR082 3-65 4-30 2N3370 NJFET 2N3370 3-4 4-36 
lN5296 CL N JFET CR091 365 4-30 2N3376 P JFET 2N3329 
lN5297 CL N JFET CR100 3-65 4-30 2N3377 P JFET -

1N5298 CL N JFET CRll0 3-65 4-30 2N3378 PJFET 2N3330 
1N5299 CL N JFET CR120 3-65 4-30 2N3379 PJFET -
lN5300 CL N JFET CR130 3-65 4-30 2N3380 PJFET 2N3331 
lN5301 CL N JFET CR140 3-65 4-30 2N3381 PJFET -
lN5302 CL N JFET CR150 3-65 4-30 2N3382 PJFET 2N3382 3-5 4-56 

lN5303 CL N JFET CR160 3-65 4-31 2N3383 PJFET -
lN5304 CL N JFET CR180 3-65 4-31 2N3384 P JFET 2N3384 3-5 4-56 
lN5305 CL N JFET CR200 3-65 4-31 2N3385 P JFET -
lN5306 CL N JFET CR220 3-65 4-31 2N3386 PJFET 2N3386 3-5 4-56 
lN5307 CL N JFET CR240 3-65 4~31 2N3436 N JFET 2N3436 3-6 4-36 

lN5308 CL N JFET CR270 3-65 4-31 2N3437 N JFET 2N3437 3-6 4-36 
lN5309 CL N JFET CR300 3-65 4-31 2N3438 N JFET 2N3438 3-6 4-36 
1N5310 CL N JFET CR330 3-65 4-31 2N3452 NJFET 2N4340 
lN5311 CL N JFET CR360 3-65 4-31 2N3453 N JFET 2N4338 
lN5312 CL N JFET CR390 3-65 4-31 2N3454 NJFET 2N4338 

1N5313 CL N JFET CR430 3-65 4-31 2N3455 N JFET 2N4340 
lN5314 CL N JFET CR470 3-65 4-31 2N3456 NJFET 2N4338 
2N2386 P JFET 2N2608 2N3457 N JFET 2N4338 
2N2386A PJFET 2N2609 2N3458 N JFET 2N3458 3-7 4-36 
2N2497 P JFET 2N3329 2N3459 NJFET 2N3459 3-7 4-36 
2N2498 P JFET 2N3330 

2N3460 N JFET 2N3460 3-7 4-36 
2N2499 PJFET 2N3331 2N3574 PJFET 2N2843 
2N2500 PJFET 2N3332 2N3575 P JFET 2N2843 
2N2506 PJFET 2N2608 2N3578 P JFET 2N2608 
2N2606JAN PJFET 2N2608JAN 2N3608 PMOS ENH 3N163 
2N2607 PJFET 2N2608 2N3609 D PMOS ENH - l1li 

2N3631 NMOS DEPL 2N3631 3-8 4-1 
2N2607JAN PJFET 2N2608JAN 
2N2608 PJFET 2N2608 3-1 4-54 2N3684 NJFET 2N3684 3-9 4-23 
2N2606JAN PJFET 2N2608JAN 3-1 4-54 2N3684A NJFET -
2N2609 P JFET 2N2609 3-1 4-55 2N3685 NJFET 2N3685 3-9 4-23 
2N2609JAN PJFET 2N2609JAN 3-1 4-55 2N3685A NJFET -

2N3686 NJFET 2N3686 3-9 4-23 
2N2841 PJFET 2N2843 

2N3686A N JFET -2N2842 P JFET 2N2843 
2N2843 PJFET 2N2843 3-2 4-54 2N3687 NJFET 2N3687 3-9 4-23 

2N2844 P JFET 2N2844 3-2 4-55 2N3687A NJFET -
2N3066 N JFET 2N4340 2N3819 -- N JFET 2N3819' 3-10 4-42 

2N3820 PJFET J270 

2N3067 N JFET 2N4338 2N3821 NJFET 2N3821 3-11 4-42 
2N3066 N JFET 2N4338 2N3821JAN NJFET - 3-11 4-42 
2N3069 - N JFET 2N4341 - 2N3822 N JFET 2N3822 3-11 4-42 
2N3070 NJFET 2N4339 2N3822JAN N JFET - 3-11 4-42 
2N3071 N JFET 2N4338 2N3823 N JFET 2N3823 3-12 4-42 

2N3084 N JFET 2N3459 2N3823JAN NJFET - 3-12 4-42 
2N3085 NJFET 2N3459 2N3824 N JFET 2N3824 3-13 4-42 
2N3086 NJFET 2N3459 2N3909 PJFET 2N3909 3-14 4-54 
2N3087 N JFET 2N3459 2N3909A P JFET 2N3909 
2N3066 N JFET 2N3460 2N3921 D N JFET 2N3921 3-15 4-34 

2N3088A N JFET 2N3460 2N3922 ~D N JFET 2N3922 3-15 4-34 ---2N3089 N JFET 2N3460 2N3954 ____ D N JFET 2N3954 3-16 4-23 -2N3089A NJFET 2N3460 2N3954A D N JFET 2N3954A 3-16 4-23 
2N3112 PJFET - 2N3955 D N JFET 2N3955 3-16 4-23 
2N3113 PJFET 2N2843 2N3955A D N JFET 2N3955A 3-16 4-23 

·Siliconix European Part Number also Available Through U.S.A. Sales Outlets 
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fFET cross reference and 
-

substitution guide (corai'd) 

I IndusHy Type and R~ommended 
Data 

Industry Recommended ~:;t Geometry 
Sheet 

Geometry Type and 

i Part Number Classification F;epracement 
Page 

Page Part Number Classification Replacement Page 

I 
Page 

I 2N3956 ON JFET 2N3956 3-1/ 4-23 2N4393 N JFET 2N4393 3-29 4-20 

I 

2N3957 D j\J JFET 2N3957 3--17 4-23 2N4416 N JFET 2N44i6 3-30 4-25 
2N3958 ON JFET 2N3958 4-23 2N4416A N JrET 2~~4416A 3-30 4-25 
2N3966 N JFET 2N3966 4-25 2N4416AJAN ~.J JFET 
2i'J3967 N JFET 2N4221 2N4416AJANTX N,IFET 

I 2N3967A N JFET 2N4221 2N4417 N JFET PN4417 3-31 4-25 

I 2N3968 N JFET 2N3685 21\l4445 1\1 JFET 2N5432 
2N3968A NJFET 2N3685 2N4446 N JFET 2N5433 
2N3969 N JFET 2N3686 2N4447 N JFET 2N5432 
2N3969A N JFET 2N3686 2N4448 NJFET 2N5433 

2N3970 N JFET 2N3970 4-20 2N4856 N JFET 2N4856 3-32 4-20 
LN39'71 N JFET 2N3971 4-20 2N4856A N JFET 2N4856A 3-33 4-20 
2N3972 i\l JFET 2N3972 4-20 2N48E6JAN N JFET 2N4856JAN 3-32 4-20 

2N3993 P JFET 2N3386 2N4856JANTX N JFET 2N4856JANTX 3-32 4-20 
2N3993A P JFET 2N3386 2N4856.iANTXV NJFET 2N4856JANTXV 3-32 4-20 

2N3994 P JFET 2N3382 2N4857 N JFET 2~J4857 3-32 4-20 
2N3994A PJFET 2N3382 2N4857A N .JFET 2N4857A 3-33 4-20 
2N4038 NMOS ENH 2N4857.1AN N JFET 2N4857JAN 3-32 4-20 

2N4065 PMOS ENH 1V1104 2N4857JANTX NJFET 2N4857JANTX 3-32 4-20 

2N4066 o PMOS ENH 2N4851JANTXV N .JFET 2N4857JANTXV 3-32 4-20 

2N4067 DPMOSENH 2N4858 N .JFET 2N4858 3-32 4-20 

2N4082 D N JF£T 2N4858A i\i ,JFET 2r..!4858A 3-33 4-20 

2N4Q83 ON ,JFET m4858JAN \j JFET 2N4858JAN 3-32 420 

2N4084 D N JFET 3-15 2N4858JANTX N JFET 2N4858JANTX 3-32 4-20 

2N4085 DNJFET 3-15 2N4858JANTXV N JFET 2N4858JANTXV 332 4-20 

2N4091 N JFET 3-21 4-20 2N4859 NJFET 2N4859 3-32 4-20 

2N4091A N jFET 2N4859A NJFET 2N4859A 3-33 4-20 
2N4092 [\.1 JFET 3-21 4-20 2N4859JAN N JFET 2N4859JAN 3-32 4-20 
2N4092A N JFET 2N4859JANTX N JFET 2N4859,jANTX 3-32 4-20 
2N4093 N JFET 3-21 4-20 2N48S9JANTXV NJFET 2N4859JANTXV 3-32 4-20 

f\l JFET N JFET 2N4860 332 4-20 
I\!.JFET [\I JFET 2N4860A 333 4-20 
N ,;FET 1'1 Jr-ET 2N4860JAN 3-32 4-20 
N JFET N JFET 2N4860JANTX 3-32 4-20 
N JFET N JFET 2N4860JANTXV 3-32 4-20 

N N JFET 2N4861 3-32 4-20 
[\J r\] JfET 2N4861A 3-33 4-20 
P N JFET 2N4861JAN 3-32 420 

N N JFET 2N4861JANTX 3-32 4-20 

i\l 3-24 4-42 N JFET 2N4861JANTXV 3-32 4-20 

N JFET 324 4-42 N JFET 2N4867 3-34 4-44 
N JFET 3-24 4-42 f\I JFET 2N4867A 3-34 4-44 
N JFET 3·24 4-42 N JFET 2N4868 3-34 4-44 
1\1 JFET 3-24 4-42 N JFET 2N4868A 3-34 4-44 
N JFET 3-25 4-42 N JFET 2N4869 334 4-44 

N 3-25 4-42 N JFET 2N4869A 3-34 4-44 
P N JFET 
P 
N 32G 
N 3-26 

2N4304 N N JFET 
21\14338 N N JFET 
2N4339 N N JFET 
2N4340 N N jFET 
2N4341 N 3-27 4-36 N JFET 

:2N4342 N JFET 2N5432 
2N4343 NJFET 2N5433 
2N4351 rvI1-]7 i\lJFET 2N5434 
2N4352 3h!163 P JFEl 2N5018 3-35 4-57 
2N4353 Mi03 PJFET 2N5019 3-35 4-57 

2N4360 
2N4381 
2N4382 
2N4391 4-20 D N JFET 3-36 4-34 

2N4392 4-20 D N JFE-"T 3-36 4-34 



I 
I 

2N5047 
2N5078 
2N5103 
2N5104 
2N5105 

2N5114 
2N5114JMJ 
2N51·14JANTX 
2N5115 
2N5115Jp.i-.J 

2N5115JA~HX 

2N5116 
2N5116JAN 
2N5116JA';TX 
2N5158 

2N5159 
2N5163 
2N5196 
2N5197 
2N5198 

2r~5199 
n~524:::, 

2N5246 
2N5247 
2N5248 

2N5257 
2'J5258 

2~";)277 

2N5278 
2N5358 
2N5359 
2r-.J5360 

2N5361 
:2NS362 
2NS363 
2r>J5364 
2N5391 

2N5392 
2N5393 
2N5394 
2N5395 
2N5396 

2N5397 
2N5398 
2N5432 
2N5433 
2N5434 

2N5452 
2N5453 

2N5454 
2r"5457 
2N5458 
2N5459 
2N5460 

2N54S1 
2N5462 
2N5463 
2N5464 
2N5465 

o hi JFET 
N JFET 
N JFET 

.IFET 
N JFET 

P JFET 
P Jr-:r:=T 
p _iFEl 
P _'F:':T 
P ..iFET 

P JFEl 
PJFET 
PJFET 
P ~!F-ET 
N JFET 

D ['.J 
D JFET 
;J j\J JF-ET 

D ,;; ..JFET 
r\.1 ~FET 
~~ 

P .,'FE-'-

PJFET 
P .iFEi 

" 
~.;=F:~ 

N 
N 
N JFET 
N _IFET 

r'J ._iFET 
N JF-ET 
N ...!FET 
N ..iFE·;-
N JFET 

N JFET 
N JFET 
f\J J F f:l 
N JFET 
N JFET 

N JFET 
N JFET 
N JFE:.T 
N JFF:T 
N JFET 

o N J FET 
D f'.J JFET 

D i'·j JF!:T 
N ...!FET 
t--J JF:;:T 
N ~F=T 
PJj:.ET 

P JFET 
PJFET 
PJFET 
pj!=E"T 
P JFET 

3-37 
3<37 
3-37 

2[,J5115 

3-37 

3·37 
2N5tl-~4 

2N4869A 

U31() 
Li3i2 

3-40 
3··-10 
3-40 

)f\jfi452 3-41 
2N5453 3-41 

2N~A5.6 3·.111 
3·42 

(-57 
4-57 
"i·-57 

4-57 
ll,-57 

4·27 
4-27 
4·27 

11-23 
4·42 
4-42 
4·42 

2N5518 

2f\JSG?' 

2N!::G.(,9 

2N57;f> 
2N57 1 7 
2N57 i 8 

2f\J5801 

P JFET 
N .JFET 
N jFET 
I\] J:=ET 
CJ [\I JFET 

D JFET 
0 r\j 

D r" 
D " .!FET 
0 N JFET 

D ,;~ET 

8 Jf=:::T 
.]FI::T 

D "~~T 

!\i J!=ET 

;] ;." .H-ET 
0" 

N .IFE"
JFt':T 

i\! .F:ET 

~\' y"":c·"!"" 
i\J ..!FE7 
r~ JFET 

-'FET 
r\j jf=::::T 
f\3 JFET 
P JFET 
p J~,=""i 

P JFET 
P JFE:T 

JFfT 
hi JFET 
N JFET 
ON JFET 
D f\! J F [T 

-----~----------, 

l·~ 

?N5436 
~W)515 

2f\j5E"lf3 
~N5517 

~:~JS5~8 
2~'!55':J 

~~r;55:~O 

-'~:35~: 1 

':~~S"i:,:·:! 

;~A4 

344 
3-4'::; 
1-44 
3·44 

·1-25 
4·25 
4-25 
4·44 

4-44 
4-44 
lj.clA 

4-44 
4-44 

4·44 

4·20 

4·20 

4·)0 
420 

4·25 
4·75 

3·52 4-46 
3·52 4-<16 



FET cross reference and substitution guide (cont'd) 

Recommended 
Data 

Geometry Industry Type and Recommended ~:ta Geometry Industry Type and 
Sheet 

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

2N5904 D N JFET 2N5904 3-52 4-46 2SK69 N JFET -

2N5905 D N JFET 2N5905 3-52 4-46 2SK70 N JFET -
2N5906 D N JFET 2N5906 3-52 4-46 2SKB3 N JFET -
2N5907 D N JFET 2N5907 3-52 4-46 2SKB4 N JFET -
2N590B D N JFET 2N5908 3-52 4-46 2SK85 N JFET -

2N5909 D N JFET 2N5909 3-52 4-46 3N89 DGPJFET -
2N5911 D N JFET 2N5911 3-54 4-52 3N128 N MDS DEPL -
2N5912 D N JFET 2N5912 3-54 4-52 3N140 D G NMOS DEPL -
2N5949 N JFET U1837E 3N141 D G NMOS DEPL -
2N5950 N JFET U1837E 3N142 NMOS DEPL -

2N5951 N JFET U1837E 3N145 PMOS ENH 3N163 
2N5952 N JFET E305 3N146 PMOS ENH 3N163 
2N5953 N JFET E305 3N147 D PMOS ENH M107 
2N6449 N JFET - 3N148 D PMOS ENH M107 
2N6450 N JFET - 3N149 PMOS ENH -

2N6451 NJFET 2N4393 3N150 PMOS ENH -
2N6452 N JFET 2N4393 3N151 DPMOS ENH -
2N6453 N JFET 2N4393 3N152 NMOS DEPL -
2N6454 N JFET 2N4393 3N153 ~ NMOSDEPL .~--"" 
2N6483 D N JFET U401 3N154 NMOS -

2N6484 D N JFET U402 3N155 PMOS ENH 3N163 
2N6485 D N JFET U4Q4 3N155A PMOS ENH 3N163 
2N6550 N JFET - 3N156 PMOS ENH 3N163 
2N6568 N JFET U290 3N156A PMOS ENH 3N163 
2N6656 V MaS N ENH 2N6656 3N157 PMOS ENH 3N163 

2N6657 VMOSN ENH 2N6657 3N157A PMOS ENH 3N163 
2N6658 V MaS N ENH 2N6658 3Nl58 PMOS ENH 3N163 
2N6659 V MaS N ENH 2N6659 3N158A PMOS ENH 3N163 
2N6660 V MaS N ENH 2N6660 3N159 D NMOS DEPL -
2N6661 VMOSNENH 2N6661 3N160 PMOS ENH -

2SJ17 PJFET - 3N16i PMOS ENH -
2SJ18 P JFET - 3N162 PMOS ENH -
2SJ19 PJFET - 3N163 PMOS ENH 3N163 3-55 4-16 
2SJ20 PJFET - 3N164 PMOS ENH 3N164 3-55 4-16 
2SJ22 PJFET - 3N165 D PMOS ENH M108 

2SK11 N JFET - 3N166 D PMOS ENH M108 
2SK12 N JFET - 3N167 PMOS ENH -
2SK15 N JFET - 3Nl68 PMOS ENH -
2SK16 N JFET - 3N169 NMOS ENH -
2SK19 N JFET - 3N170 NMOS ENH -

2SK23A NJFET - 3N171 NMOS ENH 3N163 
2SK30A N JFET - 3N172 PMOS ENH M103 
2SK33 N JFET - 3N173 PMOS ENH M103 
2SK34 N JFET - 3N174 PMOS ENH 3N163 
2SK37 N JFET - 3N175 N MDS -

2SK38A NMOS DEPL - 3N176 NMOS -
2SK40 N JFET - 3N177 NMOS -
2SK41 N JFET - 3N178 PMOS ENH -
2SK42 N JFET - 3N179 PMOS ENH -
2SK43 N JFET - 3N180 PMOS ENH -

2SK44 N JFET - 3N181 PMOS ENH -
2SK45 N JFET - 3N182 PMOS ENH -

2SK46 N JFET - 3N183 PMOS ENH -
2SK47 N JFET - 3N184 PMOS ENH -
2SK48 N JFET -- 3N185 PMOS ENH -

2SK49 N JFET - 3N186 PMOS ENH -
2SK50 N JFET - 3N187 o G NMOS OEPL 3N187 3-56 4-13 
2SK54 N JFET - 3N188 D PMOS ENH M107 
2SK55 NJFET - 3N189 DPMOSENH M107 
2SK59 N JFET - 3N190 D PMOS ENH M108 

2SK60 N JFET - 3N191 D PMOS ENH M108 
2SK61 N JFET - 3N192 D G NMOS DEPL -
2SK63 N JFET - 3N193 D G NMOS DEPL -
2SK65 N JFET - 3N200 D G NMOS DEPL 3N201 
2SK66 N JFET - 3N201 D G NMOS DEPL 3N201 3-58 4-13 

2SK68 NJFET - 3N202 D G NMOS DEPL 3N202 3-58 4-13 
2SK68A N JFET - 3N203 D G NMOS DEPL 3N203 3-58 4-13 
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FEY cross reference and substitution guide (conrd) 

Recommended ~ata Geometry Industry Type and Recommended 
Data 

Geometry Industry Type and 
Sheet 

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

3N204 o G NMOS OEPL - 203S N JFET 2N3821 
3N205 o G N MaS OEPL - 2045 N JFET 2N3821 
3N206 o G NMOS DEPL - 210U N JFET 2N4416 
2N307 o PMOS ENH Ml08 231S ON JFET 2N3954 
3N208 o P Mas ENH - 232S ON JFET 2N3955 

3N209 o G NMOS OEPL - 233S ON JFET 2N3956 
3N210 o G N Mas OEPL - 234S ON JFET 2N3957 
3N211 o G N Mas OEPL - 235S ON JFET 2N3958 
3N212 o G N Mas OEPL - 241U N JFET 2N4869 
3N213 o G NMOS DEPL - 250U N JFET 2N4091 

3N214 N Mas OEPL - 251U N JFET 2N4392 
3N215 N Mas OEPL - 588U N JFET 2N4417 
3N216 N Mas OEPL -

3N217 N Mas OEPL - 703U N JFET 2N4220 
3SJllA P Mas ENH - 704U N JFET 2N4220 

705U N JFET 2N4224 
3SK14 o G NMOS OEPL - 707U N JFET 2N4860 
3SK20 o G NMOS OEPL - 714U N JFET 2N3822 
3SK21 NMOS OEPL -
3SK22 OG N JFET - 734U N JFET 2N4416 
3SK28 OG N Mas OEPL - 734EU N JFET KE4416 

751U N JFET 2N4340 
3SK29 N Mas OEPL - 752U N JFET 2N4340 
3SK30 OGNJFET - 753U NJFET 2N4341 
3SK30A OGNJFET -
3SK35 o G N NOS OEPL - 754U N JFET 2N4340 
3SK38A o G N Mas OEPL - 755U N JFET 2N4341 

756U N JFET 2N4340 
3SK39 o G N Mas OEPL - 1277A N JFET 2N3822 
3SK40 o G NMOS OEPL - 1278A N JFET 2N3821 
3SK44 o G NMOS OEPL -
3SK45 o G NMOS DEPL - 1279A N JFET 2N3821 
3SK49 4 N Mas OEPL - 1280A N JFET 2N4224 

1281A N JFET 2N3822 
3SK55 o G NMOS OEPL - 1282A N JFET 2N4341 
3SK59 o G N Mas OEPL - 1283A N JFET 2N4340 
3SK61 o G N Mas OEPL -
14T NJFET 2N4224 1284A N JFET 2N4222 
42T N JFET KE4392 1285A N JFET 2N3821 

1286A N JFET 2N4220 
58T N JFET 2N4302 1325A N JFET 2N4222 
59T N JFET KE4416 1714A N JFET 2N4340 
l00S NJFET 2N4304 
100U N JFET 2N3684 2000M N JFET 2N3823 
lOIS N JFET - 2001M N JFET 2N3823 

2078A ON JFET 2N3955 III 
102M N JFET 2N5486 2079A ON JFET 2N3955 
102S N JFET 2N4302 2080A ON JFET 2N5546 
103M N JFET 2N5457 
103S N JFET 2N5459 2081A ON JFET 2N5546 
104M N JFET 2N5458 2093M N JFET 2N3687 

2094M N JFET 2N3686 
105M N JFET 2N5459 2095M NJFET 2N3686 
105U N JFET 2N4222 2098A ON JFET 2N5545 
106M N JFET 2N5485 
107M N JFET 2N5486 2099A ON JFET 2N5546 
110U N JFET 2N3685 2130U ON JFET 2N5452 

2132U ON JFET 2N3955 
115U N JFET 2N4340 2134U ON JFET 2N3956 
120U N JFET 2N3686 2136U ON JFET 2N3957 
125U N JFET 2N4339 
130U N JFET 2N3687 2138U ON JFET 2N3958 
135U N JFET 2N4339 2139U ON JFET 2N3958 

2147U ON JFET 2N3958 
155U N JFET 2N4416 2148U ON JFET 2N3958 
1825 NJFET 2N4391 2149U ON JFET 2N3958 
1835 N JFET 2N3823 
1975 N JFET 2N4338 4360TP PJFET -
1985 N JFET 2N4340 5033TP PJFET -

40467A NMOS -
1995 N JFET 2N4341 40468 N Mas -
200S NJFET 2N4392 40468A N Mas -
200U N JFET 2N3824 
2015 N JFET 2N4391 40559 N Mas -
2025 N JFET 2N4392 40559A NMOS -
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40600 D G NMOS DEPL - BF801 N JFET -

40601 NMOS - BF802 N JFET -
40602 NMOS - BF900 DG NMOS DEPL BF900 3-63 4-13 

BFR45 N JFET 2N4416 
40603 NMOS - BFS21 D N JFET 2N5199 
40604 NMOS - BFS21A D N JFET 2N5199 
40673 DG NMOS DEPL 3N201 
40819 DGNMOSDEPL - BFS28 D G N MOSDEPL 3N201 
40820 OG NMOS DEPL - BFS67 NJFET 2N3821 

BFS67P N JFET 2N4303 
40821 D G NMOS DEPL -- BFS68 N JFET 2N3823 
40822 D G NMOS DEPL - BFS68P N JFET KE4416 
40823 D G NMOS DEPL -
40841 D G NMOS DEPL 3N201 BFS70 N JFET 2N3821 
A5T3821 N JFET E305 8FS71 N JFET 2N3822 

BFS72 NJFET 2N3823 
A5T3822 N JFET E305 BFS73 N JFET 2N3821 
A5T3823 N JFET KE4416 -BFS74 N JFET 2N4856 
A5T3824 N JFET E203 
A5T5460 P JFET - BFS75 N JFET 2N4857 
A5T5461 PJFET - BFS76 N JFET 2N4858 

BFS77 NJFET 2N4859 
A5T5462 PJFET - BSF78 N JFET 2N4860 
A5T6449 N JFET - BFS79 N JFET 2N4861 

A5T6450 N JFET - BFS80 N JFET 2N4416A 
A192 N JFET 2N4416 BFW10 N JFET 2N3823 
ADB30 D N JFET U421 BFWll N JFET 2N3822 
AD831 D N JFET U421 BFW54 N JFET 2N3822 
AD832 D N JFET U422 BFW55 N JFET 2N3822 

AD833 Dr; JFET U426 
AD833A D N JFET U423 BFW56 N JFET 2N4869 
AD835 D N JFET 2N3921 BFW61 N JFET 2N4224 
AD836 ON JFET 2N3921 BSV22 N JFET 2N4416 
ADS37 D N JFET 2N3922 BSV78 N JFE:T 2N4856A 

BSV80 N JFET 2N4858A 
AD838 ON JFET 2N4085 
AD839 ON JFET 2N4085 BSV81 NMOS DEPL 2N3631 
AD840 ON JFET 2N5196 C413N N JFET 2N5434 
AD841 ON JFET 2N5197 C673 N JFET 2N4341 
AD842 ON JFET 2N5199 C674 N JFET 2N4341 

C680 NJFET 2N4338 
AD3954 ON JFET 2N3954 
AD3954A ON JFET 2N3954A C680A N JFET 2N4338 
AD3955 D N JFET 2N3955 C681 N JFET 2N4338 
AD3956 ON JFET 2N3956 C681A NJFET 2N4338 
AD3957 ON JFET 2N3957 C682 NJFET 2N4339 

C682A N JFET 2N4339 
A03958 ON JFET 2N3958 
BC264 N JFET 2N4304 C683 N JFET 2N4339 
BC264A N JFET 2N4302 C683A N JFET 2N4339 
BC264B N JFET 2N4304 C684 NJFET 2N4220 
BC264C N JFET n«304 C684A N JFET 2N4220 

C685 N JFET 2N4220 
BC264D N JFET KE4416 
BF244A N JFET BF244A' 3-60 4-25 C685A N JFET 2N4220 
BF244B N JFET BF244B" 3-60 4-25 C6690 N JFET 2N3458 
BF244C N JFET BF244C' 3-60 4-25 C6691 N JFET 2N3458 
BF245A -- N JFET BF244A* C6692 N JFET 2N3459 

CM600 N JFET 2N4092 
BF245B N JFET 8F244B' 
BF245C N JFET BF244C' CM601 N JFET 2N4091 
BF246 N JFET BF246 3-61 4-20 CM602 N JFET 2N4091 
BF246A N JFET BF246A' 3-61 4-20 CM603 N JFET 2N4091 
BF246B N JFET BF246B' 3-61 4-20 CM640 N JFET 2N4093 
BF246C N JFET BF246C' 3-61 4-20 eM641 NJFET 2N4093 

BF247 N JFET BF247 3-61 4-20 CM642 N JFET 2N4093 
BF247A N JFET BF247A* 3-61 4-20 CM643 N JFET 2N4092 
BF247B N JFET BF2478* 3-61 4-20 CM644 N JFET 2N4092 
BF247C N JFET BF247C' 3-61 4-20 CM645 N JFET 2N4092 
8F256LA N JFET BF256LA' 3-62 4-25 CM646 N JFET 2N4092 
BF256LB N JFET BF256LB* 3-62 4-25 

CM647 N JFET 2N4091 
BF256LC N JFET BF256LC' 3-62 4-25 CM650 N JFET 2N5432 
BF320 P JFET - CM651 N JFET 2N5433 
BF348 N JFET 2N5555 CM652 N JFET 2N5432 
BF800 N JFET - CM653 N JFET 2N5433 

*Siliconix EUropean Part Numberalso Available Through U.S.A. Sales Outlets 
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CM697 N JFET 2N5434 E413 ON JFET E410 
CM800 N JFET 2N5434 E414 ON JFET E411 
CMX740 N JFET U290 E415 ON JFET E412 
CP600 N JFET - E420 ON JFET E420 3·83 4·52 
CP601 N JFET - E421 D N JFET E421 383 4·52 

CP602 N JFET - E430 ON JFET E430 3-84 4-50 
CP603 N JFET - E431 DNJFET E431 3-84 4-50 
CP640 N JFET U296 E500 CLNJFET E500 3·85 4·22 
CP650 N JFET U322 E501 CL N JFET E501 3·85 4·22 
ePGS1 N JFET U320 E502 CLNJFET E5Q2 3·85 4·22 
CP652 N JFET U322 
CP653 N JFET U320 E503 CL N JFET E503 3-85 4·22 
CP643 N JFET 2N5434 E504 CLNJFET E504 3-85 4-22 
CR022 Thru CR470 Referenced Under 1 N Series E505 CL N JFET E505 3-85 4-22 
OPAD1 o PAD N JFET DPAD1 3-67 E506 CLNJFET E506 3-85 4·22 
OPAD2 o P.£I,O N JFET DPAD2 3-67 E507 CLNJFET E507 3-85 4-22 

DPAD5 o PAD N JFET DPADS 3-67 EPAD50 DO N JFET EPAD50" 3·86 
DPAD10 DPADNJFET DPAD10 3-67 EPAD100 DO N JFET EPAD100" 3-86 
DPA020 D PAD N JFET OPA020 3-67 EPAD200 DO N JFET EPA0200' 3-86 
DPAD50 DPADNJFET DPAD50 3-67 EPAD500 DO N JFET EPAD50Q* 3-86 
DPAD100 o PAD N JFET OPA0100 3·67 FE100 N JFET 2N3821 

OU4339 ON JFET U235 FE100A N JFET 2N3821 
DU4340 o N J FET U235 FE102 N JFET 2N41l9 
E100 N JFET E203 FE102A N JFET 2N4119 
El01 N JFET E201 FE104 N JFET 2N4118 
E1Q2 N JFET E202 I=El04A N JFET 2N4118 

E103 N JFET E203 FE200 N JFET 2N3821 
El05 N JFET El05 3-68 4·48 FE202 N JFET 2N3821 
El06 N JFET El06 3-68 4-48 FE204 N JFET 2N3821 
E107 N JFET El07 3-68 4-48 FE300 N JFET 2N3822 
E108 N JFET El08 3-69 4-27 FE302 N JFET 2N3821 

E109 N JFET El09 4-27 FE304 N JFET 2N3821 
E110 N JFET E110 4-27 FE0654A N JFET 2N5486 
Ell1 N JFET Ell1 3-70 4-20 FE0654B N JFET 2N5485 
El11A N JFET Ell1A' 3-71 4-20 F E3819 N JFET 2N3819 
E112 N JFET E112 3-70 4-20 F E5245 N JFET -

E112A N JFET Ell2A ... 371 4-20 
E113 N JFET El13 370 4-20 

E113A N JFET E113A" 3-71 4·20 FE5246 N JFET -

E114 N JFET E114 4-52 FE5247 N JFET 
E174 P JFET E174 4-57 FE5457 N JFET 2N5457 
E175 P JFET E17S 4-57 FE5458 N JFET 2N5458 
E176 PJFET E176 373 4-57 FE5459 N JFET 2N5459 

l1li 
El77 P JFET El77 4-57 FE5484 N JFET 2N5484 
E201 N JFET E201 4-36 FE5485 N JFET 2N5485 
E202 N JFET E202 4-36 FE5486 N JFET 2N5486 
E203 N JFET E203 3-74 4-36 FF102 FF N JFET -

E204 N JFET E204 3-75 4·36 FF108 FF N JFET -

E210 N JFET E2l0 3-76 4-52 FF400 FF N JFET -

E2l1 N JFET E2ll 3-76 4-S2 FF409 FF N JFET -

E212 N JFET E212 3-76 4-52 FF4l1 FF NJFET 
E230 N JFET E230 3-77 4-44 FF600 FF N JFET -

E231 N JFET E231 3-77 4-44 FF617 FF N JFET -

E232 N JFET E232 3-77 4-44 FM1100 ON JFET -

E270 PJFET E270 3-78 4-57 FM1100A ON JFET -
E271 P JFET E271 3-78 4-57 FM1101 ON JFET -

E300 N JFET E300 3-79 4·52 FM1101A o r,JFET -

E304 N JFET E304 3-80 4-25 FMll02 ON JFET -

E305 N JFET E305 3-80 4-25 FM1102A ON JFET -

E308 N JFET J308 FM1103 ON JFET -

E309 N JFET J309 FM1103A o NJFET -

E310 N JFET J310 FM1104 ON JFET -

E400 ON JFET E400 3-81 4-38 FMll04 ... ,\ ON JFET -

E401 ON JFET E401 3-81 4-38 FM110S ON JFET 
E402 D N JFET E402 3-81 4-38 FM1105A D N JFET -

E410 D N JFET E410 3-82 4-38 FM1106 ON JFET -

E41l ON JFET E41l 3-82 4-38 FM1106A o N JF ET 
E412 D N JFET E412 3-82 4-38 FM1107 ON JFET -

"'Siliconix European Part Numberalso Available Through U.S.A. Sales Outlets 
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FMll07A o NJFET - ITE506 CL N JFET E506 
FMll08A ON JFET - ITE507 CL N JFET ES07 
FMll09 ON JFET - ITE3066 NJFET E202 
FMll09A ON JFET - ITE3067 N JFET E201 
FMlll0 ON JFET - ITE3068 NJFET E201 

FMlll0A ON JFET - ITE4117 NJFET 2N4117 
FMllll ON JFET - ITE4118 NJFET 2N4118 
FMllllA ON JFET - ITE4119 NJFET 2N4119 
FM1200 ON JFET - ITE4338 NJFET E201 
FM1201 ON JFET - ITE4339 NJFET E201 

FM1202 ON JFET - ITE4340 NJFET E202 
FM1203 ON JFET - ITE4341 NJFET E203 
FM1204 ON JFET - ITE4391 NJFET El11 
FM1205 ON JFET - ITE4392 NJFET El12 
FM1206 o NJFET - ITE4393 NJFET El13 

FM1207 ON JFET - ITE4416 N JFET KE4416 
FM1208 ON JFET - ITE4867 NJFET E230 
FM1209 ON JFET - ITE4868 NJFET E231 
FM1210 ON JFET - ITE4869 NJFET E232 
FM1211 ON JFET - Jl08 N JFET Jl08 3-87 4-27 

FM3954 o NJFET 2N3954 Jl09 N JFET Jl09 3-87 4-27 
FM3954A ON JFET 2N3954A Jll0 N JFET Jll0 3-87 4-27 
FM3955 ON JFET 2N3955 J111 NJFET J111 3-68 4-20 
FM3955A ON JFET 2N3955A Jl12 N JFET J112 3-88 4-20 
FM3966 ON JFET 2N3956 Jl13 N JFET Jl13 3-88 4-20 

FM3957 ON JFET 2N3957 J174 PJFET J174 3-89 4-57 
FM3958 ON JFET 2N3958 J175 PJFET J175 3-89 4-57 
FT0654A NJFET 2N5486 J176 PJFET J176 3-89 4-57 
FT0654B NJFET 2N5486 Jl77 PJFET Jl77 3-89 4-57 
FT0654C NJFET 2N4221 J270 PJFET J270 3-90 4-57 

FT06540 NJFET 2N4221 J271 PJFET J271 3-90 4-57 
FT701 OPMOS ENH - J308 NJFET J308 3-91 4-50 
FT703 PMOS ENH - J309 N JFET J309 3-91 4-50 
FT704 PMOS ENH 3N163 J310 NJFET J310 3-91 4-50 
FT3820 PJFET - J401 ON JFET J401 3-92 4-34 

GET5457 NJFET 2N5457 J402 o NJFET J402 3-92 4-34 
GET5458 N JFET 2N5458 J403 ON JFET J403 3-92 4-34 
GET5459 NJFET 2N5459 J404 ON JFET J404 3-.92 4-34 
HOIG1030 PMOS ENH 3N163 J405 ON JFET J405 3-92 4-34 
10100 OPAO N JFET OPAOI J406 ON JFET J406 3-92 4-34 

10101 OPAONJFET OPA010 J410 ON JFET J410 3-94 4-38 
IMF3954 o NJFET 2N3954 J411 o NJFET J411 3-94 4-38 

J412 ON JFET J412 3-94 4-38 
IMF3954A ON JFET 2N3954A Jl401 ON JFET J1401 3-95 4-34 
IMF3955 ON JFET 2N3955 J1402 ON JFET J1402 3-95 4-34 
IMF3955A ON JFET 2N3955A 
IMF3956 ON JFET 2N3956 J1403 ON JFET J1403 3-95 4-34 
IMF3957 ON JFET 2N3957 J1404 ON JFET J1404 3-95 4-34 

IMF3958 ON JFET 2N3958 J1405 ON JFET J1405 3-95 4-34 
IMF6485 o NJFET U405 J1406 ON JFET J1406 3-95 4-34 
IT100 PJFET 2N5116 KE3684 NJFET 2N3684 
IT10l PJFET 2N5114 KE3685 NJFET 2N3685 
IT108 NJFET 2N5486 KE3686 NJFET 2N3688 

IT109 NJFET U310 KE3687 NJFET 2N3687 
ITll0 PJFET - KE3823 NJFET E304 
1T111 PJFET - KE3970 NJFET KE4391 
1T1700 PMOS ENH 3Nl63 KE3971 NJFET KE4392 
IT1701 PMOS ENH Ml03 KE3972 NJFET KE43!l3 

1T1702 PMOS ENH 3N16;' KE4091 NJFET KE4391 
1T1750 NMOS ENH M117 KE4092 NJFET KE4392 
1T2700 o PMOS ENH Ml08 KE4093 NJFET KE4393 
IT2701 OPMOS ENH Ml08 KE4220 NJFET 2N5457 
ITE500 CL N JFET E500 KE4221 NJFET 2N5457 

ITE501 CL NJFET E501 KE4222 NJFET 2N5459 
ITE502 CL N JFET E502 KE4223 NJFET E304 
ITE503 CL N JFET E503 KE4224 NJFET E304 
ITE504 CL N JFET E504 KE4391 NJFET KE4391 3-96 4-20 
ITE505 CL N JFET E505 KE4392 NJFET KE4392 3-96 4-20 
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KE4393 N JFET KE4393 3-96 4-20 MEM631 DG NMOS DEPL -
KE4416 N JFET KE4416 3-97 4-25 MEM632 DG NMOS DEPL -
KE4856 N JFET KE4391 MEM655 NMOS DEPL -
KE4857 N JFET KE4392 MEM656A NMOS DEPL -
KE4858 N JFET KE4393 MEM660 NMOS ENH -

KE4859 N JFET KE4391 MEM711 NMOS ENH -

KE4860 N JFET KE4392 MEM712 PMOS ENH -

KE4861 N JFET KE4393 MEM804 NMOS ENH -

KE5103 N JFET E305 MEM806 PMOS ENH 3N163 
KE5104 N JFET E304 MEM806A PMOS ENH 3N163 

KE5105 N JFET E304 MEM807 PMOS ENH Ml03 
LDF603 N JFET 2N4221A MEM807A PMOS ENH Ml03 
LDF604 N JFET 2N4221A MEM809 PMOS ENH -

LDF605 N JFET 2N4221A MEM814 PMOS ENH Ml03 
Ml00 NMOS DEPL Ml00 3-98 4-1 MEM954 D PMOS ENH -

M101 NMOS DEPL Ml0l 3-98 4-1 MEM954A D PMOS ENH -

Ml03 PMOS ENH Ml03 3-99 4-5 MEM954B D PMOS ENH -

Ml04 PMOS ENH Ml04 3-100 4-18 MEM955 D PMOS ENH -

Ml06 D PMOS ENH Ml06 3-101 4-2 MEM955A D PMOS ENH -

Ml07 D PMOS ENH Ml07 3-101 4-3 MEM955B D PMOS ENH -

Ml08 DPMOS ENH Ml08 3-101 4-4 
Ml13 PMOS ENH M113 3-102 4-8 MFE120 DGNMOSDEPL -
Ml14 PMOS ENH M114 3-103 4-6 MFE121 DG NMOS DEPL -

M116 N MaS ENH Ml16 3-104 4-9 MFE122 DG NMOS DEPL -

MI17 NMOS ENH Ml17 3-104 4-11 MFE130 DG NMOS DEPL 3N201 

Ml19 PMOS ENH - MFE131 DG NMOS DEPL 3N201 
M163 PMOS ENH 3N163 MFE132 D GN MOS DEPL 3N201 
M164 PMOS ENH 3N164 MFE590 D G N DMOS ENH -

M511 P Mas ENH MEM511C MFE591 DG N DMOS ENH -

M517 PMOS ENH Ml03 MFE823 PMOS ENH MFE823 3-107 4-16 

MEM511 PMOS ENH MEM511 3-105 4-15 MFE824 NMOS ENH Ml00 
MEM511C PMOS ENH MEM511C 3-106 4-5 MFE2000 N JFET 2N4416 
MEM517 PMOS ENH - MFE2001 N JFET 2N4416 
MEM517A P Mas ENH - MFE2004 N JFET 2N4093 
MEM517B PMOS ENH - MFE20Q5 N JFET 2N4092 

MEM517C P Mas ENH - MFE2006 N JFET 2N4091 
MEM520 P Mas ENH 3N164 MFE2007 N JFET 2N4860 
MEM520C PMOS ENH 3N164 MFE2008 N JFET 2N4859 
MEM550 DPMOSENH - MFE2009 N JFET 2N4859 

MFE2010 N JFE=T 2N5434 

MEM550C D PMOS ENH Ml07 MFE2011 NJFET 2N5433 
III 

MEM550F P MDS ENH - MFE2012 N JFET 2N5432 
MEM551 DPMOSENH Ml08 MFE2093 N JFET 2N3687 
MEM551C DPMOSENH Ml08 MFE2094 N JFET 2N3686 
MEM554 DG NMOS DEPL 3N203 MFE2095 NJFET 2N3685 

MEM554C D G NMOS DEPL 3N203 MFE3001 NMOS DEPL Ml00 
MEM556 PMOS ENH Ml04 MFE3002 NMOS ENH Ml17 
MEM556C P Mas ENH Ml04 MFE3003 PMOS ENH 3N164 
MEM557 NMOS DEPL - MFE3004 N Mas DEPL -

MEM557C N Mas DEPL - MFE3005 N Mas DEPL -

MEM560 PMOS DEPL M113 MFE3006 DG NMOS DEPL 3N203 
MEM560C P Mas DEPL M113 MFE3007 DG NMOS DEPL 3N203 

MFE3008 DG N Mas DEPL 3N203 
MEM561 P Mas ENH 3N163 MFE3020 D PMOS ENH Ml07 
MEM561C P Mas ENH 3N163 MFE3021 D PMOS ENH Ml07 
MEM562 NMOS ENH M117 
MEM562C N Mas ENH Ml17 MFE4007 PJFET 2N2608 
MEM563 N Mas ENH M117 MFE4008 PJFET 2N2608 

MEM563C N Mas ENH M117 MFE4009 P JFET 2N3329 
MEM564C DGNMOSDEPL 3N201 MFE4009A P JFET -

MEM571C NMOS DEPL - MFE4010A P JFET -
MEM575 PMOS ENH - MFE4010 P JFET 2N3330 
MEM614 DGNMOSDEPL - MFE4011 PJFET 2N3330 

MEM615A OGNMOSDEPL - MFE4012A PJFET -
MEM616 DGNMOSDEPL - MFE4012 P JFET 2N3331 
MEM617 D G NMOS DEPL - MK10 N JFET 2N4416 
MEM618 D G N Mas DEPL - MMFl D N JFET 2N3921 
MEM630 D G NMOS DEPL - MMF2 D N JFET 2N3921 
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TIS74 NJFET KE4392 U273A N JFET 2N4118A 
TIS75 N JFET KE4393 U274 N JFET 2N4119A 
TIS78 N JFET - U274A N JFET 2N4119A 
TIS79 N JFET - U275 N JFET 2N4119A 
TIS88 NJFET 2N5486 U275A N JFET 2r~4119A 

TIS88A N JFET TIS88A' 3-120 4-25 U280 D N JFET U231 
TIXS33 N JFET - U281 D N JFET U231 
TIXS41 N JFET 2N4859 U282 D N JFET U232 
TIXS42 N J~ET KE4393 U283 D N JFET U232 
TN4117 N JFET 2N4117 U284 D N JFET U233 

TN4117A NJFET 2N4117A U285 D N JFET U234 
TN4118 N JFET 2N4118 U290 N JFET U290 3-124 4-48 
TN4118A NJFET 2N4118A U291 N JFET U291 3-124 4-48 
TN4119 N JFET 2N4119 U295 N JFET U295 3-125 4-48 
TN4119A N JFET 2N4119A U296 N JFET U296 3-125 4-48 

TN4338 N JFET 2N4338 U300 PJFET 2N5114 
TN4339 N JFET 2N4339 U301 PJFET 2N5115 
TN4340 N JFET 2N4340 U304 PJFET U304 3-126 4-57 
TN4341 N JFET 2N4341 U305 P JFET U305 3-126 4-57 
TP5114 PJFET 2N5114 U306 P JFET U306 3-126 4-57 

TP5115 PJFET 2N5115 U308 N JFET U308 3-127 4-50 
TP5116 P JFET 2N5116 U309 N JFET U309 3-127 4-50 
U89 DGPJFET - U310 N JFET U310 3-127 4-50 
U110 P JFET 2N2608 U311 N JFET U311 3-129 4-50 
Ul12 P JFET 2N2608 U312 N JFET U312 3-130 4-52 

U133 PJFET 2N2608 U314 N JFET U314 3-131 4-52 
U146 P JFET 2N2608 U315 N JFET U315 3-131 4-52 
U147 PJFET 2N2608 U316 N JFET U316 3-133 4-50 
U148 PJFET 2N2608 U317 N JFET U317 3-133 4-50 
U149 PJFET 2N2609 U320 N JFET U320 3-134 4-27 

U168 PJFET 2N2609 U321 N JFET U321 3-134 427 
U182 N JFET 2N4857 U322 N JFET U322 3-134 4-27 
U183 N JFET 2N3824 U328 N JFET -
U184 N JFET 2N5078 U329 N JFET -
U197 N JFET 2N4339 U330 N JFET -

U198 N JFET 2N4340 U331 N JFET -

U199 N JFET 2N4341 U35Q 4 N JFET U350 3-136 4-50 
U200 N JFET U200 3-121 4-20 U401 D N JFET U401 3-138 4-34 
U201 N JFET U201 3-121 4-20 U402 D N JFET U402 3-138 4-34 
U202 N JFET U202 3-121 4-20 U403 D N JFET U403 3-138 4-34 

U221 N JFET 2N4391 U404 D N JFET U404 3-138 4-34 l1li 
U222 N JFET 2N4391 U405 D N JFET U405 3-138 4-34 
U231 ON JFET U231 3-122 4-32 U406 D N JFET U406 3-138 4-34 
U232 D N JFET U232 3-122 4-32 U421 D N JFET U421 3-140 4-40 
U233 D N JFET U233 3-122 4-32 U422 ON JFET U422 3-140 4-40 

U234 o rJ JFET U234 3-122 4-32 U423 ON JFET U423 3-140 4-40 
U235 D N JFET U235 3-122 4-32 U424 D N JFET U424 3-140 4-40 
U240 N JFET 2N5432 U425 D N JFET U425 3-140 4-40 
U241 N JFET 2N5433 U426 D N JFET U426 3-140 4-40 
U242 N JFET 2N5432 U430 ON JFET U430 3-142 450 

U431 ON JFET U431 3-142 4-50 
U243 N JFET 2N5433 
U244 N JFET - U508 N JFET U508 3-143 4-29 
U248 D N JFET 2N5902 U1177 N JFET 2N4220A 
U248A D N JFET 2N5906 U1178 N JFET 2N3821 
U249 D N JFET 2N5903 Ul179 N JFET 2N3821 

Ul180 N JFET 2N4221A 
U249A D N JFET 2N5907 
U250 D N JFET 2N5904 Ul181 N JFET 2N4220A 
U250A ON JFET 2N5908 Ul182 N JFET 2N3821 
U251 ON JFET 2N5905 U1277 N JFET 2N3684 
U251A ON JFET 2N5909 U1278 N JFET 2N3685 

U1279 N JFET 2N3686 
U254 N JFET 2N4859 
U255 N JFET 2N4860 U1280 N JFET 2N3684 
U256 N JFET 2N4861 U1281 N JFET 2N3822 
U257 o ~I JFET U257 3-123 4-52 U1282 N JFET 2N4341 
U266 N JFET - U1283 N JFET 2N4340 
U273 N JFET 2N4118A U1284 N JFET 2N4341 

*Siliconix European Part Number also Available Through U.S.A. Sales Outlets 
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FET cross reference and substitution guide (cont'd) 

Recommended 
Data 

Geometry Industry Type and Recommended 
Data 

Industry Type and 
Sheet Sheet 

Geometry 

Part Number Classification Replacement 
Page 

Page Part Number Classification Replacement 
Page 

Page 

U1285 N JFET 2N4220 UC734E N JFET KE4416 
U1286 N JFET 2N4341 UC751 N JFET 2N4340 
U1287 N JFET 2N4092 UC752 N JFET 2N4340 
U1321 N JFET 2N3966 UC753 N JFET 2N4341 
U1322 N JFET 2N4221A UC754 N JFET 2N4340 

U1323 N JFET 2N4221A UC755 N JFET 2N4341 
U1324 N JFET 2N4220A UC756 N JFET 2N4340 
U1325 N JFET 2N4222 UC805 PJFET 2N3331 
U1420 N JFET 2N3821 UC807 N JFET 2N4860 
U1421 N JFET 2N3822 UC814 P JFET 2N3331 

U1422 N JFET 2N3822 UC851 PJFET 2N2608 
U1714 N JFET 2N4340 UC853 PJFET 2N2608 
U1715 N JFET - UC854 PJFET 2N2608 
U1837E N JFET U1837E 3~144 4~25 UC855 PJFET 2N2609 
U1897E N JFET U1897E 3~145 4-20 UC1700 P MaS ENH 3N163 

U1898E N JFET U1898E 3-145 4-20 UC1764 P Mas ENH 3N163 
U1899E N JFET U1899E 3-145 4-20 UC2130 D N JFET 2N5452 
U1994E N JFET U1994E 3-146 4-25 UC2132 D N JFET 2N3955 
U2047E N JFET KE4416 UC2134 D N JFET 2N3956 
U3000 N JFET 2N4341 UC2136 D N JFET 2N3957 

U3001 N JFET 2N4339 UC2138 D N JFET 2N3958 
U3002 N JFET 2N4338 UC2139 D N JFET 2N3958 

UC2147 D N JFET 2N3958 
U3010 N JFET 2N4341 UC2148 D N JFET 2N3958 
U3011 N JFET 2N4340 UC2149 D N JFET 2N3958 
U3012 N JFET 2N4338 
UC20 N JFET 2N3686 UC2766 D P Mas ENH -
UC21 N JFET 2N3687 VCR2N N JFET VCR2N 3-147 4-20 

VCR3P PJFET VCR3P 3-147 4-56 
UC40 PJFET 2N2608 VCR4N N JFET VCR4N 3~147 4-36 
UC41 PJFET 2N260r VCR5P PJFET VCR5P 3-147 4-54 
UC100 N JFET 2N3684 
UCll0 N JFET 2N3685 VCR6P PJFET 2N5116 
UCl15 N JFET 2N4340 VCR7N NJFET VCR7N 3-147 4-46 

UC120 N JFET 2N3686 
UC130 N JFET 2N3687 
UC155 N JFET 2N4416 
UC200 N JFET 2N3824 
UC201 N JFET 2N3824 

UC210 N JFET 2N4416 
UC220 N JFET 2N3822 
UC240 N JFET 2N4869 VCR10N N JFET -
UC241 N JFET 2N4869 VCR11N D N JFET -
UC250 N JFET 2N4091 VCR12N 4 N JFET -

VCR13N 4 N JFET -

UC251 N JFET 2N4392 VCR20N 4 N JFET -
UC300 P JFET 2N2608 
UC310 PJFET 2N2843 VMP1 V MOS N ENH 2N6657 
UC320 PJFET 2N2843 VMP2 v Mas N ENH 2N6660 
UC330 PJFET 2N2843 VMP4 V Mas N ENH VMP4 

VMPll V Mas N ENH 2N6656 
UC340 P JFET 2N2843 VMP12 v Mas N ENH 2N6658 
UC400 PJFET 2N3331 
UC401 PJFET 2N5116 VMP21 v Mas N ENH 2N6659 
UC410 PJFET 2N3330 VMP22 V Mas N ENH 2N6661 
UC420 PJFET 2N3329 W245A N JFET W245A' 3-149 4-25 

W245B N JFET W245B' 3-149 4-25 
UC450 PJFET 2N5114 W245C N JFET W245C' 3-149 4-25 
UC451 PJFET 2N5116 
UC588 N JFET 2N4417 W300 N JFET W300' 3~150 4~52 
UC703 N JFET 2N4220 W300A N JFET W300A' 3-150 4-52 
UC704 N JFET 2N4220 W300B NJFET W300S' 3-150 4-52 

W300C N JFET W300C* 3-150 4-52 
UC705 N JFET 2N4224 W300D N JFET W3000' 3-150 4-52 
UC707 N JFET 2N4860 
UC714 N JFET 2N3822 WK5457 N JFET 2N5457 
UC714E N JFET E203 WK5458 N JFET 2N5458 
UC734 N JFET 2N4416 WK5459 N JFET 2N5459 

*Siliconix European Part Numberalso Available Through U.S.A. Sales Outlets 
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product information H 
Siliconix products are divided into three basic categories: 

Standard Products, Modified Standard Products, Custom Products 

• Standard Products All the part numbers described in this catalog are standard products. A summary list of the 
prefixes used is shown below in the Device Identification Table. Ordering any of the standard 

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 

list, published separately . 

• Examples of Modified Standard Products are: 

Electrical Specials Devices with either tightened, relaxed and/or special electrical specifications selected from a 

standard product. 

Mechanical Specials Devices with standard or modified electrical specifications mounted in non~standard packages 
or modified (lead formed) standard packages. Modifications and/or additions to standard 

marking are also considered mechanical specials. 

High Reliability Specials Siliconix has a number of standard High-Reliability screening options that can be ordered as 
standard products. These options include MIL·750B. 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 inspec
tions 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 Prod ucts Are designed to meet customer requirements not realizable by selection from standard parts; 
usually, these products require special engineering development. The proprietary relationship 
described above also applies to customer products. 

Inquiries for SPECIAL 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) 246·8000 

Device identification table 

Prefix 

BF 

CR 

DPAD 

E 

FN 

J 

xxx 
European Transistor Standard 

Si Standarrl N·Channel Current 

Regulator 

SI Stdndard Dual JFET Diode 

SI Standard Epoxy Cased F ET 

Si Standard TO·92 Cased FET 

xxxx 

Special Epoxy Cased FET 

SpeCial N·Channel JFET 

SpeCial TO-92 Cased FET 

FETs 

Prefix 

su 

T 

U 

VCR 

Si Standard 8 Lead Dualln·line Special 8 lead Dualln·llile VMP 

VN 
Package - Plastic Package - Plastic 

KE Si Standdfd Epoxy 
2N 

M Si Standard MOSF ET 
3N 

MU SI Special MOSF ET 

PAD Si Standard JFET Diode 

xxx 
SpeCial P·Channel JF ET 

S! Stdlldarcl N·Challnel 

Trans..-MIC Preamp 

SI Standard FET 

SI Stdndarci N- ami P·Channei 

Voltage Controlled ReSistor, 

VMOS Power FET N·Channel 

JEDEC·Reglstered Device 

xxxx 

VMOS Power FET N·Channel 

JEDEC·Registered Device 

The above prefix list does not include some second source products supplied by Siliconix. Refer to FET Cross Reference 

and Substitution Guide or current price list for availability of these devices. 

© 1977 Slllconlx Incorporated 
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process option flow chart 
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tips on seleding the right FEY for your application 

The "Preferred Parts Selector Guide" will provide you direct reference to Siliconix 
part numbers for very general categories of application. 

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, de· 
termine the important FET parameters. 

2. Next, turn to page 2·3" J FET Geometry Selector Guide". Using this guide, choose the appropriate 
geometry. 

3. Once you have chosen a geometry, turn to the "Geometry Characteristics" section 4 of the catalog. 
Here you make the choice of a suitable part number. 

4. Now that you have the part number, you will find complete electrical specifications of these 
products in the "Data Sheets" section 3 of the catalog. 

IF YOU ARE FAMILIAR WITH THE PARAMETERS YOU NEED: 

1. Turn to the "Preferred Parts Selector Guide", pages 2·6, 7, 8, and 9 to determine the proper part 
number(s). 

2. Double·check your chOices against the data sheets, and select the part most suited for your 
application. -



Application Detail Application Important FET Parameters Required Major Tradeoffs Unimportant FET Parameters gol 
Audio Low noise (en l. 9fs/gos ~ 
Buffer Low 'G, high 9fs .. 
Differential Good matching VGS. 9f5' lOSS, IG 0 
High Input Very low IG (eg., MOSFET) n 

:::r 
Impedance Voltage amplification RDSlonl 0 
High frequency High 9fs/Ciss ralio, NF, RF parameters factor j.i. VDSlonl 0 

III 
AMPLIFIER FET Input Op Amp Good matching VGS. 9f5- lOSS. 'G : 9fs/905 IDloffl CD 

Low Distortion High VGS(off) compared to signal = AVOS/AVGS@ 10 = const Switching Times .. 
amplitude :::r 

Low Supply Low VGSlolO 
CD 

Voltage n 
0 

Low Noise Lowen. in. low 1/f noise, low NF '" '" Preamplifier Operate near 'oza. high 9fsJlO ratio Noise,en• NF CD 
Video High 9fs/Ciss ratio, NF while using high ~ 

N 
N 

level signals 

"" Current Li mitlng 
RF parameters m 

CONSTANT gfs' RDS(on), JD(off)' VOS(on) -I 
CURRENT 

Reference Current Low goss' low V GS(off), high BV GSS switching times, R F parameters while operating 

SOURCE 
Source 

capacitance below RF a-
Biasing frequencies 

'" 
VHF RF parameters, NF, high gfs/Ciss ratio, RDSlonl 

Capacitance & '< 
switching 0 

MIXERS UHF 
lowCrss 

VDSlonl times white C 
Double Balanced Matching characteristics I IDlolO 

operating in '" aud 10 and lower a 
Class A Good gfs at operating frequency frequencies 'U OSCILLATORS 

'!.. ClassC Low Ciss for VHF operation 

Analog Gates Fast switching time 
ft-
a ~ Choppers rOS/IO(off) switching efficiency 
-- I 

ROS(on) 91s g I Commutators LowCrss 
SWITCHES vs 90S 

Digital Fast switching time Capacitance I 
I ntegrator Reset Very low ROS(on), High lOSS 

Sample and Hold Low Crss 

-~ 
VOLTAGE 

Gain Control 
High VGS(off) for wide dynamic 

CONTROLLED Amplitude Stability range and low distortion 91s. BVGSS. IDSS 

RESISTORS Attenuators 
- --_.- - --



JFET geometry selector guide H 
Once you have chosen the major F ET parameters, you will which will be required to operate as close as 5 volts from 
find selecting the optimum JFET geometry is easy. If you the negative power supply. The power supply restraint re-

are familiar with Field Effect Transistors, start your selec- quires a maximum VGS(off) of 5 volts. Examining the 

tion using the characteristic graphs on page 2-4. You will RDS(on) vs VGS(off) figure, you will find the NC, NIP, and 

find the VGS{off) vs lOSS graph the most meaningful, since NVA geometries meet the Ron and VGS(off) requirements. 
it shows - in order of ascending active area - the complete In order to minimize your cost, choose the geometry having 

line of Siliconix junction FETs. the least chip area, that is the NC. You will find character-

istic data and part numbers in the Geometry Characteristics 

To give you an idea how this guide works, let's find the most section of the catalog. Below are the most important param-

suitable geometry for a 70 ohm ON-resistance analog switch eter inter-relationships expressed in analytical form. 

USEFUL JFET PARAMETER RELATIONSHIPS (APPROX.) 

9fso = K 
lOSS --- Forward transconductance as a function of lOSS and VGS(off) at zero gate-source voltage 

VGSloffl {K'" 1.1 to 2.5; typically == 2 for N-channel junction FETI 

9t, = 
VGS 

9fso (1 - ---I 
VGS(off) 

Variation of 9fs with gate bias 

9t, = 9fso V1O/IOSS Variation of 9fs with drain current 

2 lOSS 
Gate-Source cutoff voltage In terms of lOSS and 9fso VGS(off) ---

9fso 

(~) 
;; 

VOS '" VGSloffl Drain voltage at which drain current saturates 

'OSS 

1 
Reciprocal relationship between drain-source resistance and forward transconductance. Ac-

'OS ~ -
9t, curate when VOS < VGS(off) i'.e. in the triode region 

'OS 
~ 

K Iv GSIoffl12 
K == 0.4 to 0.9 Vanatlon of drain resistance in the triode region 

lOSS IVGSloffl - VGS I 

10SS(1-~) 
2 

'0 = Variation of drain current with gate-source voltage. The square law transfer characteristic. 
VGSloffl 
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JFET geomt!try selector guide (cont'd) 
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JFET geometry seledor guide (cont'd) 

p-channel JFET 

'05(00)- STATIC DRAIN-SOURCE 

ON RESISTANCE (OHMS) 
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I I I 
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preferred parts seledor guide 

N-CHANNEL, DEPLETION MODE, JUNCTION FET(2) 

SINGLE 

Low Leakage Low Noise VHF/UHF Amplifier Switches General Purpose 

iG(maxl en max at 10 Hz Mixer/Oscillator ROS(maxl 9fs(min) ,umhos 

1 pA 10 nV/yTt:iZ Low Gain 2.Sn 40n 500IJ.mhos 
2N4117·19A 2N4867 A·69A 2N3823 U290 2N4857·57A 2N3687 

10pA 20nVlYHz 2N4416-16A U295 2N4860-60A E201(1) 

2N4117-19 2N4867-69 PN4417(3) 
3n son 6OOtlmhos 

30 nV/y'Hi 
2N5484.86( I) El05(1) 2N4092 2N4338 
2N5668-70 2N5653 E230·32(1) E304-5(1) sn 

J112(1) 
BOO,umhos 

KE4416(1I 2NS432 
EI12(1) 

2N4339 

MPF102(1) 6n U202 l,OOO,umhos 

Mad Gain 
El06(1) UI898E(1) 2N3686 

2N5078 7n 2N4220-20A 
60n 2N4302,4(1) E114(1) 2N5433 2N3971 2N5457( I) E210-12(1) U291 . 2N4392 E202(1) E300(1) U296 2N4858·58A 

U312 an 2N4861·61A l,300,umhos 
J315 J1D8(1) 2N5639(1) 2N4340 

High Gain El07.8(11 KE4392(1) 1,500,umhos 
J308-10(1) Ion 75n 2N3685 
U308-1D 2N5434 U201 2N3821 
J316-·17(3) 2N5458(1I 

U320·22 12n Bon E203(1) 
Jl09(1) 2N4093 
El09(1) U1899E(1) 2,OOO,umhos 

2N3684 
Ian loon 2N4221·21A 

J110(1) 2N3972 2N4303(1) 
E110(1) 2N4393 2N4341 

25n 2N5640(1) 2N5163(1) 

2N4856-56A 
2N5654(1) 2N5459(1) 
J113(1) 

2N4859-59A 
E113(1) 2,500.umhos 

30n KE4393(1) 2N4222-22A 
2N3970 3,OOOj.l.mhos 
2N4091 IS0n 

2N5555(1) 2N3822 
2N4391 
2N5638(1) 250n For higher 9f5_ 

Jl11(I) 2N3824 refer to 

El11(1) VHF/UHF 
KE4391(1) amplifiers 

UI897E(1) 

Notes 

(1) Plastic case (3) Strip-line package 
(2) Customer specials of all parts are available through factory 

2·6 

Miscellaneous 

Voltage Controlled Resistors 
VCR2N, 4N, 7N 

Current Limiter/Regulator 
CA022 through CR470 
E500-7(1) 

Low Leakage Diodes 
PAD1, 2, 5, 10,20,50,100 

Transducer Preamplifier 
T1DO-T300 



low Leakage 

IG(max) 

0.1 pA 
U421-3 

0.5 pA 
U424-6 

1 pA 

2N5902-5 

3 pA 
2N5906-9 

15 pA 
2NS196·99 

50 pA 

2N3954·58 
U231-35 

Notes 

(1) Plastic case 

preferred parts seledor guide (cont'd) 

N-CHANNEL, DEPLETION MODE, JUNCTION FET(2) 

DUAL 

Low Noise 
VHF/UHF Amp Switch General Purpose 

en(max) 

15 nV 2N5564-66 2N5564-66 2N3921-22 
2N5520-24 2N5911·12 2N40B4-85 

20 nV U257 2N5196-99 

U401-6 U430-31 2N5045·47 
E430-31 (1) 2N5545-47 

30 nV E420-21 (11 J401-6 
2N5515·19 

J410-12 
50 nV J1401-6 

2N556466 U401-6 
U231-35 
E400-2( 1) 

E410-12(11 

2N3954-58 

2N3954A-55A 

Miscellaneous 

Dual Low 
Leakage Diodes 

DPAD1-l00 

(2) Customer specials of al\ parts are available through factory 

2-7 
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preferred F,arts selector guide (cont'd) 

No ... 

Low Leakage 

Not a usual 
application 
for P-Channel 

Junction FETs 

Suggest using 
N-Channel 

Junction FET 

( 11 Plastic case 

I,-ow Noise 

[2701 111 

.1270.1 111 

U304·6 

P·CHANNEL, DEPLETION MODE, JUNCTION FET(2) 

SINGLE 

VHF/UHF Amplifier 

E270·71 111 

J270.71 111 

Switches 

ROSimax) 

75Q 
2N5018 
2N5114 
Pl086Elli 

8S.Q 

U304 

J174111 
E174111 

100Q 

2N5115 

110Q 

U305 

125 Q 

J 17S11I 

E175111 

150n 
2N3386 
2N5019 

2N5116 
Pl087EI1i 

180n 
U306 
2N3384 

2S01/ 
J176111 

E176111 

30QQ 
JI77 111 
E177(1) 

Genera! Purpose 

LOW9fs 
2N2608 
2N2843 

Med.9fs 
2N2609 
2N2844 

U149 

High 915 
2N3382, 84, 86 
E2701 111 
J270-71 (1) 

Miscellaneous by Application 

Voltage Controlled Resistors 
VCA3P, SP 

Current Limiter 
(None) 

Current Regulator 
(None) 

(2) Customer specials of all !larts are available through factory DUAL Not Available 
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preferred parts selector guide (cont'd) 

N-CHANNEL, MOSFET(2) 

ENHANCEMENT 
MODE 

Switch VHF/UHF Amplifier General Purpose Dual 

None None 

Ml16(3) Ml16(3) 
M117 M117 

Switch 

Ml00 
Ml0l 

DEPLETION 
MODE 

General Purpose Dual-Gate VHF/UHF 

2N3631 
Ml00 
MiDl 

3N187 (3) 
3N20113! 
3N20213! 

3N20313! 
BF900(1) 

P-CHANNEL, ENHANCEMENT MODE, MOSFET(2) 

Notes 
III 
(2) 
131 

Switch 

Low RDS M1D313! 
Ml1313! 
Ml1413! 
3N163-4 

High ROS Ml04(31 

PlastIC case 

VHF/UHF Amplifier 

None 

Customer specials of all parts are available thru factory 
Gate protective diode(s) 
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General Purpose 

MEM511-11C(3l 
3N 163-4 

Dual* 

Ml06(3) 
M1D713! 
Ml08 

The M 1 06 and Ml 07 both have common sources 
The Ml08 has separate sources 



JFET and MC)SFET chips and wafers selector guide 

Introduction 

Most JFETs and MOSFETs listed in this catalog are available 
in chip and wafer form. Siliconix is a large volume supplier 
of chips to the Hybrid industry. Purchasers of SiJiconix FET 
chips range from High Reliability to Commercial users. 

Purchase Options 

Standard chips packed in flat cavity containers. - Refer to 
the current Price Ust for those chips tha't can be supplied. 
Certain dual FETs are not available in chip form because their 
parameter limits cannot be tested, or guaranteed in chip 
form. 

Wafer form. - Most standard available chips can be supplied. 

Consult the factory or local sales office for ordering infor

mation. 

Special selections. - Chips and wafers with many variations 
of electrical parameters and methods of packing can be sup

plied. Consult the factory or local sales office for details. 

Visual Inspection 

Standard. - All standard FET chips are supplied with 100% 

visual sort to the criteria of MI L·STD·750B Method 2072. 
Wafers are supplied to MI L·STD·750B visual screen to the 
extent that it is applicablE'. 

Special. - Chips and wafers can be supplied with Level A 
visual or other similar criteria as a special selection from the 
factory. Consult the factory or local sales office for details. 

Incoming Inspection Criteria 

Siliconix guarantees visual and electrical criteria to the L TPD 
specified above under Elec.trical Test Capability. Acceptance 

of chips and wafers shall be based only on incoming inspec
tion. Copies of detailed recommended incoming inspection 
procedures are available upon request from Siliconix. 

Physical Data 

Chips are supplied with nominal length and width dimen
sions. The standard thickness is .007 inches (.178 mm) plus 
or minus .001 inches (.025 mm). Special detail on length 
and width dimensions and bonding pad orientation is given 
in the geometry description section of this catalog. 

All standard chips are gold backed. This gold backing is 
approximately 1500 angstroms thick. 

All chips are covered with passivation except on the scribe 
line and bonding pad areas. The passivation is silicon di

oxide (non·crystalline gla,,;) approximately 8000 angstroms 
thick on the covered area of the chip. 

All chip metalization is aluminum. The approximate thick

ness is 12,000 angstroms. The basic material of chips is 

silicon. 

Chip and Wafer Processing 

Chip and Wafer Packaging 

Standard FET chips are packed as individual chips, indi

vidual pairs, or individual quads in the flat waffle carrier 
illustrated in Figure 1. 

NOTE: CARRIER TOP Ilc BOTTOM SECURED BY CLIPS 

Figure 1 

Wafers are packed in the configuration in Figure 2. 

PLASTIC SQUARE 

Figure 2 



JFET and MOSFET chips and wafers seledor guide (cont'd) 

Electrical Test Capability 

In general 100% electrical probe on wafers is limited to dc 
parameters plus small signal forward transconductance (9fs) 
which are specified at 25°C ambient temperature. High and 
low temperature tests, small signal parameters other than 
forward transconductance, capacitances, and RF parameters, 
cannot be tested in chip form. These parameters are either 
guaranteed or qualified to an L TPO based upon characteri· 
zation of an assembled sample from wafers or diffusion lots. 

Recommended Chip Assembly Procedure 

Chips supplied in chip form do not require cleaning prior to 
assembly. Chips supplied in wafer form should be cleaned 

after sawing or scribing, and fracturing. Contact Siliconix if 
you have any questions on cleaning procedures. 

Chips should be handled with a vacuum pick-up with pro

tected tip or with tweezers gripping the chip on its sides. 
When handling MOSFET chips, particularly non-gate pro
tected 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 conduc
tive 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 thermo· 
compression using gold wire or ultrasonic using aluminum 
wire. 

The table indicates the method of guaranteeing the specification, and the sampling plan used at final Q.C. inspection. Siliconix 
will select test method when more than one method exists. 

Parameter 100% Probed 
Guaranteed by 

Wafer Prescreen 
Measured On Guaranteed by Process 

Test Margins Packaged Sample Sample Test on Request 

Breakdown Voltages X 

Leakage Currents ;;'100 pA <100 pA 

lOSS· 1010n) <;40 mA >40mA >40mA 

VGSloff) 
X 

VGS· V9s lth) 

10101!) ;;'100 pA <100 pA 

915 <8.0 mmho <8.0 mmho 

90S X X 

fds(on} ;;'5 " ;;'5" <5 " 

eN X If Required 

IVGSl - VGS21 Monolithic Duals Two Chip Duals 

)VGSl - VGS21 
50% LTPD 

LIT 

91s1 /91s2 X 

IOSS1 li OSS2 X 

gos1 - gos2 X . 
CMRR 20% LTPO 

Capacitance X 

Switching Times X 

OC Inspection 15% LTPD 20"10 LTPD 20"10 LTPD 

2-11 
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pc board lay'out and construction for low leakage 
applications 

In order to realize the full capability of these devices in cir

cuits that are sensitive to very low currents, considerable 
care should be exercised in PC board layout and construc

tion techniques. If proper care is not taken, board leakage 
currents can easily become much larger than the leakage cur

rents of the devices themselves, especially under conditions 
of high temperature and ~umidity. Excessive leakage currents 
can be produced by poor quality boards, socket leakage, poor 

board layout, imperfectly cleaned boards, or improperly 

applied or cured protecti-"e coatings. 

it is important to start with quality PC boards which have 
high resistivity and low ~;usceptance to moisture. Boards of 

teflon or polycarbonate composition exhibit these attributes 

and are preferred. Glass-~poxy 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 shoulcl be avoided wherever possible since 

the pin-to-pin isolation is often not great enough to prevent 

small leakage currents from occurring. These currents can 
significantly degrade device performance in low leakage 

applications. If sockets :::annot 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 comlTlon leakage current problems occur 

between pins s.ensitive to low current levels and nearby pins 

at or near one of the supply voltages. Thus, if the isolation 
between critical pins ane nearby high or low voltage pins is 

increased, leakage is minimized. 

In order to reduce leakage currents, it is very important that 

all PC boards and experimental breadboards be thoroughly 

cleaned with a solvent after construction. A recommended 

procedure is to wash each board in an ultrasonic cleaning 

2-12 

bath of a!cohol, trichloroethylene, or some other commercia! 

solvent, and to blow dry with compressed air. The purpose 

of this is to remove all skin oils (the greatest cause of leakage 

in improperly cleaned boards), solder fluxes, and other films 

and residues left over from the construction process which 

can caU5e gross leakage problems and erratic device behavior, 

especially at temperatures above 85°C. 

For best results, the thoroughly cleaned boards should be 

protected against dirt, conductive films, and humidity by 

the application of a conformal coating. Urethane and Dow 
Corning's R-4-3117 Silicone are easy to use 'and offer suffi

cient protection under most operating conditions. Epoxy 

results in 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 potentia! 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. 

Pin-to-pin resistance of a typical 8 pin MINI-DIP mounted in a two 

sided glass-epoxy PC board under various conditions of board clean
liness. 

Resistance Resistance 
Condition of Board 

@25'C Inl @70'C ISII 

Dirty 2 X 109 1 X 108 

Cleaned 8 x 109 2 x 109 

Cleaned and then contaminated 2 x 109 1 xl 08 

Gleaned and coated 6 x 109 1 x 109 

Cleaned and coated and then contaminated 6 xl 09 1 x 109 







p-channel JFETs H 
designed for Performance Curves PC PD 

• • • See Section 4 

• General Purpose Amplifiers BENEFITS 

• JAN Approved Version Available 

TO·IS 
See Section 5 

*ABSOLUTE MAXIMUM RATINGS (25°C) 

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

o~: Gate Current, Forward Biased (Note 1) ............ 50 mA 
Total Device Dissipation (Derate 2 mWrC) ....... 300 mW o }c Storage Temperature Range .............. ---65 to +200°C s 

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

2N2608 2N2609 
Characteristic Unit Test Conditions 

Min Max Min Max 

1.2.. Gate Reverse Current 10 30 nA VGS =30V,VOS"'DV 
IGSS (Note 2) 10 30 1500,C 2 "A VGS= 5V,VOS=O,TA= 

1- s Gate-Sdurce Breakdown 
3 T BVGSS 30 30 V IG=lpA.VOS=OV 

A Voltage 
1- T 

Gate-Source Cutoff 
4 1 VGS(off-) 1 4 1 4 V VOS=-5V,tO=1J.lA 

1_ C 
Voltage 

5 lOSS 
Saturatloll Drain 

-0.90 -4.50 -2 -10 mA VDS~-5V.VGS~ OV 
Current lEI 
Common-Source 

6 0 "', Forward 1000 2500 .umho VOS = -5 V, VGS -ov f = 1 kHz 

-~ 
Transconductance 

7 A CISS 
Common-Source Input 

17 30 pF VDS -'- -5V,VGS= 1 V f=14QkHz 
_M Capacitance 

1 
8 C NF NOise Figure 3 3 dB VDS = -5 V, VGS = 0, RG = 1M n f = 1 kHz 

• JEDEC RegIstered Data 
PC PO 

NOTES, 
1 Not JE DEC Registered 

2 IGSS is JEDEC Registered at VGS 5V 
3. Due to symmetrical geometry. these units may he operated with source and drain leads Interchanged. 

© 1977 SlllcoOlx Incorporated 
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p-cha.,.nel JFETs H 
designed for Performance Curves PC PD 

• • • See Section 4 

• Small-Siglllal Amplifiers BENEFITS 

• Low Supply Voltage Operation 
V GS(off) Typically 1.2 V 

TO-18 h See Section 5 

*ABSOLUTE MAXIMUM RATINGS (25°C) 

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

"~: Gate Current, Forwal"d Biased (Note 1) ........... 50mA 
Total Device Dissipation (Derate 2mW/oC) ....... 300 mW 

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

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

2N2843 2N2844 
Characteristi<: Unit Test Conditions 

Min Max Min Max 

1-.2. Gate Reverse Current 10 30 nA VGS~30V. VoS~O 

2 
IGSS (Note 2) 10 30 /lA V GS ~ 5 V. V os ~ O. T A ~ 1500 C 

I-S 
3 T BVGSS 

Gate-Source Breakdown 
Voltage A 

30 30 V IG~lpA.VOS~O 

-T 
Gate-Source Cutoff 

4 I VGS(off) 1.7 1.7 V VOS ~ -5 V, 10 ~ -1 pA 
_C Voltage 

5 lOSS 
Saturation Drain 

-200 
Current 

-1000 -440 -2200 /lA VDS~-5V, VGS~O 

0 Common··Source 

6 y 91, Forward 540 1400 Jimho VOS~-5V,VGS~0 1 ~ 1 kHz 
N Transconductance 

-A 
7 M Ciss 

Common· Source 
17 30 pF VDS~-5V, VGS~ 1 V I~ 140kHz 

_I Capacitar,ce 

8 C NF Noise Figure 3 3 dB VOS ~ -5 V. VGS - 0, RG ~ 1M Q 1 ~ 1 kHz 

PC PO 

*JEDEC Registered Data 

NOTES: 
1. Not JEOEC Registered 
2. IGSS is JEDEC Registered at VGS =;0 5 V. 

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

© 1977 SHiconix incorporated 
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p-channel JFETs H 
designed for Performance Curves PC 

• • • See Section 4 

• Small-Signal Amplifiers BENEFITS 

• Analog Multipliers • Ease of Amplifier Design 
I DSS & Gfs Closely Specified 

• Modulators 

*ABSOLUTE MAXIMUM RATINGS (25°C) TO-72 
See Section 5 

Gate-Drain and Gate-Source Voltage (Note 1) ........ 20 V 
Gate Current ............................... lOrnA 
Total Device Dissipation at (or below) 

25°C Free-Air Temperature (Note 2) .......... 300 mW 

o~: 1\ Storage Temperature Range .............. -65 to +200°C 
Lead Temperature 

D ~ 
(1/16" from case for 10 seconds) .............. 230°C G s 

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

2N3329 2N3330 2N3331 2N3332 
Characteristic Unit Test Conditions 

Min Mox Min Mox Min M" Min M" , 0.01 0.01 0.01 0.01 VGS = 10 V, Vas'" 0 ---, IGSS Gate Reverse Current pA 
'0 10 '0 10 VGS = lOY, VOS-O, TA= 150°C -

Gate-Source Breakdown 
3 S BVGSS Voltage 20 20 20 20 IG'" lOpA, Vas= 0 

_T V 
4 A 

T VGS(ott) 
Gate-Source Cutoff 
Voltage 

5 6 8 6 VDS = -15V,IO=-10pA 

-I 
5 C lOSS Saturation Drain Current -, -3 -2 -6 -5 -'5 -, -6 mA VOS = -lOV, VGS=O 

-
Drain-Source ON 

6 tOS(on) Resistance 
1000 800 600 <l IO=- lOO I1A,VGS=O 

7 9is 
Common-Source Input 
Conductance 

0.2 0.2 0.2 0.2 

-
Common-Source Reverse 2N3329 10 = -1 rnA 

8 9" Transfer Conductance 0' 0.' 0.' 0.' 2N3330 10=-2mA 
- IJmho VOS=~10V 

-SmA 
f = 1 kHz 

9 0 
Common-Source Output 

20 40 100 20 
2N3331 10 = 

90, Conductance 

10~ 
2N3332- 10= -1 rnA 

Common-Source Forward '000 2000 '500 3000 2000 4000 1000 2200 

IEJI 
~ -A ", Transconductance 900 1350 1800 900 2.!.~ Common-Source Input 

'2 C Ciss Capacitance 
20 20 20 20 pF VOS=-10V,VGS=lV f = 1 MHz 

-
VOS=-5V,IO=-lmA 

13 NF Noise Figure 3 3 4 , f= 1 kHz 

- dB 
Rgen=lMH 

'4 NF Noise Figure 5 
VOS=-5V,ID=-lmA 

t= 10 Hz 
Rgen = 10 Mfl 

• 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 175cC free-air temperature at rate of 2_0 mwtC 

© 1977 Sdlconlx Incorporated 
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n-cha'1nel JFETs H 
design1ed for Performance Curves NP 

• • • See Section 4 

• Small-Si!~nal Low Power 
Applicati<ons 

TO·IS 

*ABSOLUTE MAXIMUM RATINGS (25°C) See Section 5 

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

'4: Free-Air Temperature (Note 2) 300mW 
Storage TemperaturE Range -65 to +175°C 

GC ~ 
Maximum Operating Temperature 150°C 0 s 

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

2N3368 2N3369 2N3370 
Characteristic Unit Test Conditions 

Min Max Min Max Min Max 

1 -5 -5 -5 nA ~ 1- IGSS Gate Reverse Current VGS"-30V,VDS"0 
2 -1.5 -1.5 -1.5 "A 1-
3 BVGSS 

Gate-Source 
IG"'-lj.lA, VOS=O S Breakdown Voltage -40 -40 -40 

I- T V 

4 
A Gate-Source Cutoff -11.5 -6.5 -3.2 VDS=20V,IO=1IJ.A T VGS(off) Voltage 

I- I 
C 5 5 5 nA 

5 IOfoft) Drain Cutoff Current VOS '" 20V, VGS '" { I 
(-12,0) (-7.01 (-3.51 (VI 

1-
6 lOSS Saturation Drain Current 2.0 12.0 0.5 2.5 0.1 0.6 rnA VOS'" 30 V (Note 3), VGS "" 0 

7 
Common-Source Forward 

1000 4000 600 2500 300 2500 VOS = 30 V (Note 3), VGS '" 0 f '" 1 kHz gf, T ranscondL ctance 
1- }.Jmho 

8 0 Common·Source Output 
80 30 15 Y 90ss Conductance 

I- N VOS"30V,VGS"0 
A Common-Source Output 9 M Coss Capacltancf 

3 3 3 f = 1 MHz 
I ,-
C pF 

10 Ciss 
Common-Source Input 

20 20 20 VOS = a-v, VGS = 0 CapacitancE 

"JEDEC registered data. NP 
NOTES, 
1. Due to symmetrical geometnl, these units may be operated with source and drain leads interchanged. 
2. Derate linearly to 150°C free-air temperature at rate of 2.1 mwtC. 

3. To minimize heating on high lOSS units, this parameter is measured during a 2 ms interval 100 ms after power is applied. (Not a JEDEC condition.) 

© 1977 $iliconix incorporated 
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p-channel JFETs H 
designed for Performance Curves PE 

• • • See Section 4 

• Analog Switches BENEFITS 

• Choppers • Low Insertion Loss 

• Commutators 
RDS(on) < 150 n (2N3386) 

• Amplifiers 

TO-72 
See Section 5 

*ABSOLUTE MAXIMUM RATINGS (25°C) 

Gate-Drain Voltage (Note 1) ..................... 30V 
Gate-Source Voltage (Note 1) .................... 30V 

"~: !\ Gate Current ............................... 50mA 
Storage Temperature Range .............. -65 to +200°C 

D g 
Total Dissipation at 25°C T A (Note 2) .......... 300mW 

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

2N3382 2N3384 2N3386 
Characteristic Unit Test Conditions 

Min Max Min Max Min Max 

1 IGSS Gate Reverse Current 15 15 15 nA 
VGS" 30 V 
VOS" 0 -

2 IGSS Gate Reverse Current 15 15 15 "A 
VGS" 5 V TA'" 150°C 
VOS" 0 

-5 
Gate-Source Breakdown IG '" 1 p.A 

3 T BVGSS 30 30 30 
A Voltage VOS" 0 

-T V 

4 I VGS{off) 
Gate-Source Cutoff 

1.0 5.0 4.0 5.0 4.0 9.5 
VOS'" -5 V 

_C Voltage (Note 3} IO=-lp.A 

5 IDSS 
Saturation Drain Current 

(Note 3) 
-3.0 -30.0 -15.0 -30.0 -15.0 -50.0 mA 

YOS--l0Y 
VGS" 0 -

6 10(ofO Drain Cutoff Current 
-2 -2 -2.5 nA VOS - -5 V 

16) 16) 110) IVI VGS" I ) 

7 
Drain-Source ON VGS" 0 

fds(on) Resistance 300 180 150 !1 
VOS" 0 

-0 f = 1 kHz 
Common-Source Forward VOS" -lOV 

8 V OJ, 4500 12.500 7500 12,500 7500 15.000 j.lmho 

-~ 
Transconductance {Note 3} VGS=O 

Csgs Source-Gate Capacitance 
9 M + Plus 6.0 6.0 6.0 

VOS" 0 
I 

Cdgs Drain·Gate Capacitance 
VGS" 10 V 

I- C pF f == 140 kHz 

10 Ciss 
Common-Source Input 

16 Typ 
VOS - -5 V 

Capacitance VGS" 1 V 

PE 
* JEDEC registered data. 

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

2. Derate linearly to +17SoC at 2 mWfC 

3. Pulsewidth == 2 ms, duty cycle ~ 3%. 

© 1977 Siliconix incorporated 
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n-chalrlnel JFETs H 
design4!d for Performance Curves NP 

• • • See Section 4 

• Small-Si~lnal Amplifiers BENEFITS 

• Switche:s • Operates from High Supply 
Voltages 

BVGSS> 50V 

TO-1S 
~ 

See Section 5 -r *ABSOLUTE MAXIMUM RATINGS (25°C) 

Gate-Drain or Gate·Source Voltage (Note 1) .... , ... -50 V 

I Gate Current .... , ........ , .. , , ...... ' ...... 10 mA 

"~: Total Device Dissipation at (or below) 25°C 
Free-Air Temperature (Note 2) .............. 300mW 

G.C 

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

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

2N3436 2N3437 2N3438 
Characteristic Unit Test Conditions 

Min M .. Min M .. Min M" 
1 -05 -0.5 -0.5 ,A 

~ - IGSS Gate Rel'erse Current VGS = -30V, VOS =0 
2 -1.0 -1,0 -1.0 pA 

-
3 S BVGSS Gate-SOlTce Breakdown 

-50 -50 -50 IG = -1 !lA, VDS =- a Voltage V 

- T -
A 1.0 1.0 1.0 ,A 

4 T 'O(off) Drain Cutoff Current VOS = 20 V, VGS - I I 
I 1-10.01 1-5.01 1-2.51 IVI - c 

5 VGS(off) 
Gate-SOLrce Cutoff -9.8 -4.8 -2,3 V VOS '" 20 V, 10 = 1 p.A Voltage 

-
6 lOSS Saturation Drain Current 3.0 15.0 0.8 4.0 0.2 1.0 mA VOS = 20V, VGS = a 

7 
Common-Source Forward 

2500 10,000 1500 6000 800 4500 VOS =- 20 V, VGS =0 f = 1 kHz 'f> Transconductance - !1mh O 

8 g055 
Common Source Output 35 20 5 

0 Conductance 
-y VDS = 30 V, VGS'" 0 

N 
Common Source Output 9 A C055 6 6 6 pF 

M Capacitarce f'" 1 MHz 
- I 

C Common·Source Input 
18 18 18 pF 

10 Ciss VGS - 0 V. VOS - I I 
Capacitqnce 1101 161 141 IVI 

-
11 NF Noise FigLJre 2 2 2 dB 

VOS-IOV,VGS-O, 

Rgen '" 1 meg, BW '" 6 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 200°C free-air temperature at rate of 1.7 mW/'C. 

© 1977 Siliconi)( incorporated 
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n-channel JFETs H 
designed for Performance Curves NP 

• • • See Section 4 

• Small-Signal Low Noise BENEFITS 

Amplifiers • Operates from High Supply 
Voltages 

BVGSS> 50 V 

TO-'S 

~ See Section 5 

*ABSOLUTE MAXIMUM RATINGS (25°C) 

Gate-Drain or Gate-Source Voltage (Note 1) ___ ... .. -50 V 
Gate Current ............................... 10mA 

G~: 
I 

Total Device Dissipation at (or below) 25°C I 
Free-Air Temperature (Note 2) .............. 300mW 

G, C 

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

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

2N3458 2N3459 2N3460 
Characteristic Unit Test Conditions 

Min M .. Min M .. Min M .. 

1 -0.25 -0.25 -0.25 "A [ 
2" IGSS Gate Reverse Current VGS= -30 V, VOS = a 

-0.5 -0.5 -0.5 pA [15Dc C -
3 BVGSS 

Gate-Source Breakdown 
S Voltage -50 -50 -50 V lG = -1 p.A, VOS = a 

- T 
A 1 1 1 "A 

4 T 10(off) Drain Cutoff Current VOS=20V,VGS" ( I , 1-81 1-41 1-21 IVI 
- C 

5 VGS(off) 
Gate-Source Cutoff -7.8 -3.4 -1.8 V VOS=20V,iO=lp,/'l., Voltage 

-
6 lOSS 

Drain Current at Zero 3_0 15.0 0_8 4_0 0.2 1.0 mA VOS ;- 20V,VGS=O Gate Voltage 

7 
Common·Source Forward 2500 10.000 1500 6000 800 4500 VOS ~ 20 V, VGS ' 0 f = 1 kHz '" Transconductance 

- I1mho 

8 
Common-Source Output 

35 20 5 90S5 Conductance 
D 

- y VOS = 30V, VGS ~ 0 f ~ 1 MHz 

N Common-Source Output 
9 A Coss Capacitance 5 5 5 pF 

M -, 
18 18 18 pF 

C Common-Source Input 10 Ciss Capacitance VGS=OV,VOS=( I. f'-- 1 MHz 
110) 161 141 IVI 

-
VOS=10V,VGS=O, 

11 NF Noise Figure 6 4 4 dB f ~ 20 Hz 
Rgen -=0 1 meg, BW = 6 H, 

* JEOEC registered data NP 

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

© 1977 Siliconix Incorporated 



depletion-type H 
n-charlnel MOSFET 
designed for Performance Curves MA 

• • • See Section 4 

• Small-Signal Amplifiers BENEFITS 

• Ultra-Higlh Input • Insignificant Loading in High Impe-
dance Circuits 

Impedance Amplifiers RIN> 1015 .11 

Electrometers • High Off-Isolation as a Switch 

Smoke detedors 
ID(off) < 100 pA 

pH Meters 

TO-1S 
See Section 5 

~ *ABSOLUTE MAXIMUM RATINGS (25°C) 

Drain-to-Source Voltage ....................... 20V 
Gate-to-Channel Voltage (Note 1) ............... ±60V 
Drain Current .............................. 20mA 

G~~: Total Device Dissipation at (or below) 
25°C Free-Air Ternperature (Note 2) ......... 300mW 0 

Storage Temperature Range ............... -65 to 200°C S,B,C 

Lead Temperature 1/16" From Case For 10 Sec .... 255°C SUBSTRATE AND CASE CONNECTION TO SOURCE PIN 

*ELECTRICAL CHtlRACTERISTICS (25°C unless otherwise noted) 
-

Characteristic Min Typ Ma. Unit Test Conditio'ns 

1 BVDSX Drain-Source Breakdown Voltage 20 ID-l"A.VGS--l0V 

2S VGSloffl Gate-Source Cutoff Voltage -3.5 -6.0 V VOS - 10 V, 10 - 1 IlA 

"3 T VGS Gate-Soun:e Voltage -0.7 -5.5 VOS-l0V,IO-200pA 
_A 

4 T IDSS Saturation Drain Current 2 10 mA VOS-l0V,VGS-O 

51 IDloff) Drain Cutoff Current 100 pA VDS-5V,VGS--l0V 
-C Common-Source Parallel Input 

6 rGS Resistance 1015 1016 VOS'" lOV, 10 '" 0.15 rnA 

7 Drain-Soutee ON Resistance 300 550 11 VGS'" 0, VOS '" 0 

Ii rds(on) f = 1 kHz 
(Note 3) 100 VGS'lOV.VDS-O 

- D Common-Source Output 
9 90S 120 

Y Conductance f = 1 kHz -
N Common-Source Forward 

10 
A 'fs T ranscondL ctance 

1,400 2,000 2,BOO J.lmho 

- M Common-Source Forward 
11 I lYfsl Transadmittance 

1,400 VDS 0 10 V, VGS 0 0 f= 50MHz 

- C Common-Source Input Capacitance 
12 Ciss (OutlJut Shorted) 

6.8 7.5 f:= 140 kHz 

- pF 

13 Crss 
Common-Source Reverse Transfer 1.6 f= 1 MHz 
Capacitanc€ 

* JEDEC registered data MA 
NOTES, 

1. Permanent damage may result if voltages greater than 160 volts are appliecl to the gate 
2. Derate linearly to 175"C fref~-air temperature at ratll of 2 mW/"C 

3. Not JEDEC registered data 

e 1977 Siliconix incorporated 
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n-channel JFETs H 
designed for Performance Curves NFA 

• • • See Section 4 

• Low Noise Amplifiers BENEFITS 

• Operates from High Supply 

• Choppers 
Voltages 

BVGSS>50V 

• Switches 

TO-72 
See Section 5 

*ABSOLUTE MAXIMUM RATINGS (25°C) 

Gate-Drain or Gate-Source Voltage (Note 2) -50 V 
Gate Current or Drain Current 50 mA 

l\ Total Device Dissipation G4: (Derate 2 mWrC to 175°C) 350 mW 
G ~ Storage Temperature Range -65 to +200° C s 

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

2N3684 2N3685 2N3686 2N3687 
Characteristic Unit Test Conditions 

Min Mox Min Mox Min Mox Min Mox 

1 -0.1 -0.1 -0.1 -0.1 oA 

~ "2 IGSS Gate Reverse Current VGS"" -30 V, VDS" 0 
-0.5 -0.5 -0.5 -0.5 .uA 

-

3 S BVGSS 
Gate-Source Breakdown 

T Voltage 
-50 -50 -50 -50 IG '" -1 J.l.A. VDS = 0 

-A 
Gate-Source Cutoff 

V 
4 T VGS(off) -2 -5 -1 -3,5 -0.6 -2 -0.3 -1.2 VOS=20V,lo=lnA 

1-' 
Voltage 

C 
5 lOSS Saturation Dram Current 2.5 7.5 1 3 0.4 1.2 0.1 0.5 mA VDS '" 20 V, VGS '" 0 

l-
Orain-Source ON 

6 rDSlon) Resistance (Note 1) 
600 BOO 1200 2400 ohm VDS=DV,VGS=O -7 

Common-Source Forward 
2000 3000 9ts Transconductance 1500 2500 1000 2000 500 1500 

1-
Common-Source Output 

pmho 

8 9o> Conductance 
50 25 10 5 

1- 0 
Common-Source Reverse 

VOS=2DV,VGS=O f = 1 kHz 
9 y Crss 1.2 1.2 1.2 1.2 N Transfer Capacitance 

I-A 
Common·Source Input 

pF 
10 M Ciss Capacitance 4 4 4 4 , 
I-c 

Equivalent Short Circuit 
11 '0 0.15 0.15 0.15 0,15 "V VOS=10V.VGS=O f = 20 Hz 

Input Spot Noise Voltage VH, 
1-
12 NF Noise Figure 0.5 0.5 0.5 0.5 d8 

VOS = 10 V. VGS = 0 f = 100 Hz 
Rgen = 10 meg. BW =6 Hz 

'JEDEC registered data 
NFA 

NOTES: 
1. Not JEDEC registered data 
2. Oue to symmetrical geometry. these units may be operated with source and drain leads interchanged. 

© 1977 Silicon IX Incorporated 
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n-chalnnel JFET H 
design4ed for Performance Curves NRL 

• • • See Section 4 

• General Purpose Amplifiers BENEFITS 

• Analog Switching • Low Cost 

• Specified at 100 MHz 

• Automatic I nsertion Package 

*ABSOLUTE MAXIMUM RATINGS 

Drain-Gate Voltage .......... ...... . ............ 25 V 
Drain-Source Voltage ......... ................. . 25 V TO·92 
Reverse Gate-Source Voltage .... ................ . -25 V See Section 5 

Gate Current ............... ................. lOmA 
Continuous Device Dissipation • INSULATED CASE 

• INSENSITIVE TO LIGHT 

at (or Below) 25"C Free Air Temperature 
(Note 1) ................................ 200 mW 

"4: Storage Temperature Range ............ -55°C to +150°C 
Lead Temperature 

(1116" from Case for 10 seconds) ............... 260°C s G D 

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Ch.iilracteristic Min Max Unit Test Conditions 

1 BV GSS G;He-Source Breakdown Voltage -25 V IG ~-1 ~A. VOS ~ 0 

12" si--=:----
-2 nA I 

13 T IGSS Gate Reverse Current VGS~-15V.VOS~O 
A -2 "A TA-100'C 

I- T 
I~ lOSS S'::lturatron Drain Current 2 20 rnA VOS ~ 15 V, VGS ~ 0 INote 21 

I 

I~ C VGS Gme-Source Voltage --0.5 -7.5 V VOS~15V,IO~200~A 

6 VGSloffl Gate-Source Cutoff Voltage -8 V VOS ~ 15 V, 10 ~ 2 nA 

7 IYfs ' 
Common·Source Forward 

2000 6500 ,umho 
Transfer Admittance .- VOS ~ 15 V, VGS ~O INote 21 f =: 1 kHz 

0 Cemman Source Output 
8 y 1Vosl Admittance 

50 ,umho 

,- N 

9 A Giss 
Common Source Input 

8 pF 
Capacitance ,- M VOS~15V,VGS~0 f= 1 MHz 

10 
I 

Crss 
Common Source Reverse 

4 pF 
C Transfer Capacitance -

11 IYfs i 
Common Source Forward 

1600 IJmho VOS"15V,VGS~0 f~100MHz 
Transfer Admittance 

* JEDEC registered data NRL 

NOTES: 

1. Derate linearly to 125°C (free air temperature at a rate of 2 mwtcl. 
2. Pulse tested pulse width = 100 ms, dutY cycle";; 10%. 

© 1977 Siliconix incorporated 
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n-channel JFETs H 
designed for Performance Curves NRl 

• • • See Section 4 

• Small-Signal Amplifiers BENEFITS 

• Oscillators • Operates from High Supply 
Voltages 

BVGSS> 50V 

*ABSOLUTE MAXIMUM RATINGS (25"C) \ 
'\ 

TO-72 
Gate-Drain or Gate-Source Voltage (Note 1) -50 V See Section 5 

!? Gate Current 10 mA 
Total Device Dissipation at (or below) 25"C 

Free-Air Temperature (Note 2) 300 mW I 

!\ Storage Temperature Range -65 to +200"C "4: Lead Temperature 
G 

(1/16" from case for 1 0 seconds) 300"C 0 5 

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

2N3821 2N3822 
Characteristic Unit Test Conditions 

Min Mox Min Mox 

1 -0.1 -01 nA 

'2" IGSS Gate Re~erse Current VGS" -30V.VOS=D 
-0.1 -01 "A 150°C 

- S 3 
T BVGSS Gate-Source BreJkdown Voltage -50 -50 IG - -1 /.lA, VOS = 0 -

4 A VGS(off) G<:Ite·Source CutoH Voltage -4 -6 VOS = 15 V. 10 = 0_5 nA 
- T V 

I -05 -, VOS = 15 V, 10 = 50)1A 
5 C VGS Gate·Source Voltage 

-1 -4 VOS = 15 V. 10 '" 200 pA 

6" IDSS SaturatIOn Dram Current (Note 3) 0.5 25 2 10 mA VOS = 15V,VGS=O 

7 
Common-Source FOlward 

1500 4500 3000 6500 f = 1 kHz gj; Transconductance (Note 3) 
-

Common-Source Forward 
8 IYfs; Transadmiliance 1500 3000 pmho f'" 100 MHz 

lEI 
-

Common-Source Output 
9 0 90 ; Conductance (Note 3} 

10 20 VDS 0 15 V, VGS = 0 f" 1 kHz 

- y 
N Common-Source Input 

6 10 A CISS Capacitance 6 

- M pF f = 1 MHz 

11 
I 

Crss 
Common·Source Reverse Transfer 

3 3 C Capacitance 
-
12 NF Noise Figure 5 5 dB 

VDS=15V.VGS~O, 

-
Rgen = 1 meg, BW ~ 5 Hz 

f" 10 Hz 

13 'n 
Equivalent Short· Circuit Input 

200 200 ~ 
Noise Voltage v'l'h VDS 0; 15V, VGS=O, BW=5Hz 

"JEDEC Registered Data NRL 

NOTES: 
1 Due to symmetrical geometry, these units may be operated with source and drain leads Interchanged 

2 Derate linearly to 17SoC free-air temperature at rate of 2 mWtC 
3. These parameters are measured during a 2 msec Interval 100 msec after d-c power is applied 

© 1977 Siliconix Incorporated 
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n-chal1nel JFET H 
des;gnt~d for Performance Curves NRL 

• • • See Sedion 4 

• VHF Aml:»lifiers BENEFITS 

• Oscillatolrs • Low Noise 
NF < 2.5 dB @ 100 MHz 

• Mixers 

TO-72 
See Section 5 

*ABSOLUTE MAXIMUM RATINGS (25°C) 

Gate-Drain or Gate-Source Voltage (Note 1) ...... -30 V 
Gate Current .............................. 10 mA 

l\ Total Device Dissipation at (or below) 25°C 

"4: Free-Air Temperature (Note 2) ............. - 300mW 
Storage Temperature Range .. - .......... -65 to +200°C 

G I 
Lead Temperature (1/16" From Case for 10 Sec) ... 300°C 0 s 

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic Min Mox Unit Test Conditions 

1 -0.5 nA 

2 S IGSS Gate Reverse Current VGS=-20V, Vos'='Q 
-0.5 "A 150°C 

'"3 T 
A BVGSS Gate-~ource Breakdown Voltage -30 IG -= -1 MA, VOS '" 0 ...- T VGS!offl Gate-Source Cutoff Voltage -8 V VOS = 15 V, I D -= 0.5 nA 

5 I 
VGS Gate-Source Voltage -1.0 -7.5 VOS = 15 V, 10 = 400.uA 

6"" C 
IDSS Saturation Drain Current 4 20 mA VOS'" 15 V, VGS = 0 (Note 3) 

7 9is 
Common-Source Forward 
Transconductance 3,500 6,500 f -= 1 kHz (Note 3) 

-
Common-Source Forward 8 IVfsl Transadmittance 

3,200 f=200MHz 

-
Common-Source Output g 

0 9 0S Conductance 
35 .umho f'" 1 kHz (Note 3) 

- y 
Common~Source Input 10 N giss Conductance 

800 VOS"15V,VGS"0 

- A f = 200 MHz 

11 M 905S 
Commc'n~Source Output 200 
Conductance - I 

12 C Ciss 
Commcn~Source .Input 6 
Capacitance 

- pF f'" 1 MHz 

13 Crss 
Common~Source Reverse 

2 Transfer Capacitance - VOS" 15 V, VGS ~ 0 
14 NF Noise Figure 2.5 dB 

RG ~ 1 Ul f'" 100 MHz 

NRL 
~ JEDEC Registered Data 

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

2. Derate linearly to 17SoC frEe~air temperature at rate of 2 mWI"C. 

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

© 1977 Siliconix incorporated 
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n-channel JFET H 
designed for Performance Curves NRL 

• • • See Sedion 4 

• High Speed Commutators BENEFITS 

• Choppers • Low I nsertion Loss 
rds(on) <250n 

• High Off-Isolation 
ID(off) < 0_1 nA 

*ABSOLUTE MAXIMUM RATINGS (25°C) 
TO-72 

Gate-Drain or Gate-Source Voltage (Note 1) -50V Sea Section 5 

Gate Current 10mA 
Total Device Dissipation at (or below) 25°C 

Free-Air Temperature (Note 2) 300mW 

.~: Storage Temperature Range -65 to +200°C 

A Lead Temperature 
G 

(1/16" from case for 10 seconds) 300°C 0 s 

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic Min Max Unit rest Conditions 

1 -0.1 nA 
I- S IGSS Gate Reverse Current VGS=-30V,VOS=0 

2 T -0.1 ~A 150°C 
1- A 

3 T BVGSS Gate-Source Breakdown Voltage -50 V IG = -1 ~A, VOS = 0 
I- I 

C 0.1 nA -4 1010111 Drain Cutoff Current VOS = 15 V, VGS = -8 V 
150'e 0.1 ~A 

5 D rds(onl Orain-5ource ON Resistance 250 n VGS=OV,ID=O f = 1 kHz 

- y 
N 

6 A Ciss Common-Source Input Capacitance 6 pF VDS= 15 V. VGS = a 
- M i= 1 MHz 

I 
7 C e", Common-Source Reve"e Transfer Capacitance 3 pF VGS = -8 V, VOS = 0 

• JEOEC registered data. NRL 

NOTES: 
1. Due to symmetrical geometry. these units may be operated with source and drain leads interchanged. 
2. Cerate linearly to 175°C free-air temperature at rate of 2 mWfC. 

© 1977 Slliconlx Incorporatad 
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p-charlnel JFET H 
designed for Performance Curves PC 

• • • See Section 4 

• General Purpose Amplifiers 

*ABSOLUTE MAXIMUM RATINGS (25°C) TO·72 
See Section 5 

Gate-Drain or Gate-·Source Voltage (Note 1) ....... 20V 
Drain-Source Volta\je ......................... ··20 V 
Gate Current .............................. 10mA 
Total Device Dissipation at (or below) G4: 25°C Free-Air Temperature (Note 2) ........ 300mW 
Storage Temperature Range .............. -65 to +200° C 

~ , \ 
Lead Temperature 1/16" From Case For 10 Sec .... 300°C 

* ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic 2N3909 Unit Test Conditions 
Min Max 

1 10 nA 

2" IGSS Gate Reverse Current VGS""'10V,VDS"-O 
_S 1 "A 

T -0 100')C 

3 T 
_A 

BVGSS 
Gate-Source Breakdown 
Voltage 20 fG ~ 10,uA, VOS "" 0 

4 T VGS{off) Gate-Sou 'ce Cutoff Voltage 8.0 
-I 

V VOS '-- -10 V, 10 = -10,uA 

5 C VGS Gate-$oul"ce Voltage 0.3 7.9 Vas 0 -10 V, 10 ~ -30.uA 

6" lOSS Saturatlor' Dram Current ·03 ·15 mA 

7 ", Common-Source Forward 
1,000 5,000 

Transconcuctance 
1-0 

Common-Source Output 
f - 1 kHr 

8 y 90' Conductance 100 jJmho 

-N VOS "- -1OV,VGS 0 

9 A IVfsl Common-Source Forward 900 f"'" 10 MHz 
Transadmlttance 

-M 
Common-Source Input 10 1 C!SS 32 Capacitance 

I-C 
Common·Source Reverse 

pF f - 1 MHz 

11 Crss 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 lree-an temperature at rate of 2 mWlC 

© 1977 Siliconlx incorporated 
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monolithic dual H 
n-channel JFETs 
designed for Performance Curves NNR 

• • • See Sedion 4 

• Differential Amplifiers BENEFITS 

• Minimum System Error and Calibra-
tion 

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

Low Output Conductance 

TO-71 
See Section 5 

~~ *ABSOLUTE MAXIMUM RATINGS (25°C) G, G2 

Gate-Drain or Gate-Source Voltage ............... -50V S1 S2 

Gate Current ............................... 50 rnA 
Total Device Dissipation 5, 

° 0, 

~ 
(Derate 1.7 mW;oC to 200°C) ............... 300mW ; 0 

G, 03 6 0 G2 

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

0, 0 

5, 5, 0, 

BOTTOM VIEW G, 5, D, 

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic Min Max Unit Test Conditions 

....!.. -1 nA I 
IGSS Gate Reverse Current VGS"'-30V,VOS"'O 

100°C 

+s 
-1 "A 

SVOGO Drain-Gate Breakdown Voltage 50 IO"'lp.A,IS=O 
-TT VGSloffl Gate-Source Cutoff Voltage -3 V VOS - 10 V, 10 '" 1 nA 
~A 

VGS Gate-Source Voltage -0.2 -2.7 VOS-l0V, 10 -1001J.A ~T 
6 I -250 pA "":"'c IG Gate Operating Current VOG"" lOV, 10;; 700J.l.A 

100°C ..; -25 nA 

8 lOSS Saturation Drain Current (Note 1) 1 10 mA VOS= 10V. VGS=O 

9 9fs Common-Source Forward Transconductance (Note 1) 1500 7500 

100 Common-Source Output Conductance 35 
,umho 

90S ilv Ciss Common-Source Input Capacitance 18 
VOS'" 10 V, VGS '" 0 

f '" 1 kHz iT: Common-Source Reverse Transfer Capacitance 6 
pF 

Crss 

IEII 
13M 9j, Common-Source Forward Transconductance 1500 

14 1 
J..lmho VOG'" 10V, 10 '" 700j.lA f'" 1 kHz 

90S Common-Source Output Conductance 20 _c 
2 f 1 kHz, 

15 NF Spot Noise Figure d8 VOS"'10V,VGS=0 
RG'" 1 meg 

2N3921 2N3922 2N4OB4 2N4085 
Characteristic Unit Test Conditions 

Min Max Min Max Min Max Min Max 

16 IVGS1-VGS2 1 Differential Gate-Source Voltage 5 5 15 15 mV 
-M 

AIVGS1-VGS2 1 Gate-Source Differential Voltage TA'" O°C 
17 A Change with Temperature 10 25 10 25 Jivtc VOG"'10V. 

TS = 100°C 

-~ 
AT (Note 2) 10 = 700JIA 

gfs1 
18 H - Transconductance Ratio 

0.95 1.0 0.95 1.0 0.95 1.0 0.95 1.0 - f'= 1 kHz 
gfs2 (Note 3) 

• JEOEC registered data. 

NOTES, NNR 

,. Pulse test duration'" 2 ms. 

2. Measured at end points, TA and T8. 

3. Assumes smaller value in numerator 

© 1977 Siliconix incorporated 



matctled dual H 
n-chalnnel JFETs Performance Curves NFA 

See Section 4 

design4ed for BENEFITS • • • • High Accuracy & Stability 

Low and! Medium 
Offset Less Than 5 mV (2N3954, 54A) 

• Frequency Drift Less Than 5 /lV/"C (2N3954A) 

DiHerential Amplifiers • Wide Dynamic Range 
IG Specified @VDS= 20 V 

• High Input • Low Capacitance 

Impedal1lce Amplifiers Ciss < 4 pF 
TO-71 

See Section 5 
*ABSOLUTE MAXIMUM RATINGS (25°C) 
Any Case-To-Lead Voltage ..................... ±100 V 

~~ Gate-Drain or Gate·Source Voltage . .............. -50 V G, G2 

Gate-To·Gate Voltage ........................ ±100 V 
Gate Current ............................... 50mA s, S2 

Total Device Dissipation 85°C (Each Side) ........ 250mW 

l Case Temperature (Both Sides) ....... 500mW s, 

Power Derating (Each Side) ............... 2.86 mW;oC G, 30 0 506 D2 

(Both Sides) ............... 4.3 mW;oC o 20 0 7 G2 

Storage Temperature Range ............. -65 to +125°C 
' ,0 

s, 
Lead Temperature 11/16" from case for 10 seconds) ... 300°C BOTTOM VIEW (ALTERNATE) 

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

2N3954 2N3954A 2N3955 2N395SA 
Characteristic Unit Test Conditions 

Min M" Min M" Min M" Min M" 

I-.\- IGSS Gate Reverse Current 
-100 -100 -100 -100 pA VGS - -30V, I 

2 -500 500 -500 -500 oA VOS = a TA'" 125 C 
1- Gate-Source Breakdown VOS - O. 3 BVGSS -50 -50 -50 -50 

I~s 
Voltage IG = -lilA 

VGS(off) 
Gate Source Cutoff 

-10 -4.5 -1.0 -4.5 -1.0 -4.5 -1.0 -4.5 VDS 20 V, 

1_ T Voltage 
V 

10 = 1 nA 

5 A VGS(f) 
Gate Source Forward 

2.0 2.0 20 2.0 Vos = 0, 

1 --,- T Voltage IG=l rnA 

I~ 
, -4.2 -4.2 4.2 -4.2 10 - 50pA 
C VGS Gate·Source Voltage 

0.5 -4.0 -0.5 -4.0 -05 4.0 0.5 -4.0 
VOS = 20 V 

I 200pA ---i-
--,B, IG Gate Operating Current 

50 -50 50 50 pA VDS·20V, 

--". 250 250 -250 -250 oA 10 = 2UOpA TA"125C 

10 lOSS 
~aturatlon Dram 

0.5 5.0 0.5 5.0 05 50 0.5 5.0 mA VOS-20V, 
CurrEnt VGS" 0 

• .g. Common-Source Forward 1000 3000 1000 3000 1000 3000 1000 3000 f 1 kHz 

.Q Of, Transconductance 1000 1000 1000 1000 f - 200 MHz 
0 Ccmrnon·Source Output 

}1mho 
13 y gas CondJctance 35 35 35 35 VOS = 20 V, fool kHz 
- N Common·Source Input 

VGS" a 
14 A CISS Capacitance 4.0 4.0 4.0 4.0 
-M Comr10n-Source Reverse 
15 , Crs5 Transfer Capacitance 1.2 1.2 1.2 1.2 pF 

f= 1 MHz -c 
VDG 10 V, 16 Cdgo Drain·Gate Capacitance 1.5 1.5 1.5 1.5 
IS = a -

17 NF 
Common Source Spot 

0.5 0.5 
VOS"20V, 

Noise Figure 0.5 0.5 dB VGS" 0, f = 100 Hz 
RG = 10 MH 

lB ilGl- IG2i 
Differential Gate 10 10 10 10 nA VDS 20 V, 

T" 125"C 
Curre'!t 10 = 200}1A, 

I-M Satur,ltion Drain Current VOS-20V 
19 A IDSS1/!DSS2 0.95 1.0 0,95 1.0 0.95 1.0 0.95 1.0 -

I-T 
Ratio (Note 1) VGS" a 
Differential Gate-Source 

20 C IVGS1-VGS21 Volta!)e 
50 5.0 10,0 5.0 

_H 
Gate-Source Differential O.B 0.4 2.0 1.2 mV 

+.';' VDS = 20 V, T = 25"C to -55"C 
22 N 

t1IVGS1- VGS21 Voltane Change With 
Tempnature 1.0 0.5 2.5 1.5 10 = 200p.A T"25'Cto125 C _G 
TransGonductance Ratio 

23 9151/91$2 (Note 1) 0.97 1.0 0.97 1.0 0.97 1.0 0.95 10 - f = 1 kHz 

* JEDEC registered data NQp 
NOTE: 
1. Assumes smaller value in numerator. 
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matched dual H 
n-channel JFETs Performance Curves NFA 

See Section 4 

designed for • • • BENEFITS 

• Wide Dynamic Range 

• Low and Medium Frequency IG Specified @ VDS = 20 V 

DiHerential Amplifiers • Low Capacitance 
Ciss < 4 pF 

• High Input Impedance Amplifiers TO-71 

*ABSOLUTE MAXIMUM RATINGS (25°C) 
See Section 5 

Any Lead-To-Case Voltage .................... ±100 V 

~~ Gate-Drain or Gate-Source Voltage ............... -50 V 
G, Gz 

Gate-To-Gate Voltage ........................ ±100 V 
Gate Cu rrent ............................... 50 rnA ., " Total Device Dissipation 85°C (Each Side). ....... 250mW 

Case Temperatu re (Both Sides) ....... 500mW " Power Derating (Each Side) ................ 2.86 mWrC G, 30 0' 0, 

G~ D ., 

0' 
(Both Sides) ................ 4.3 mWrC '0 07 Gz 

Storage Temperature Range .............. -65 to +250°C 
0, p 

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

BOTTQMVIEW 

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 
(AL TERNATEI 

2N3956 2N3957 2N3958 
Characteristic Unit Test Conditions 

Min Mox Min Mox Min Mox 

1 -100 -100 -100 pA 
12 IGSS Gate Reverse Current VGS=-30V.VOS=O 

TA - 150°C -500 -500 -500 oA 
I~ 

~ate-Source Breakdown 
3 BVGSS Voltage -50 -50 -50 VOS '" 0 V, IG = -lilA 

14 s 
VGS(off) Gate-Source Cutoff Voltage -1.0 -4.5 -1.0 -4.5 -1.0 -4.5 VOS- 20V.IO = 1 nA 

15~ VGslfl Gate·Source Forward Voltage 2.0 2.0 2.0 V VOS - 0 V, IG = 1 mA 
1ST -4.2 -4.2 -4.2 VOS- 20V.IO - 50/lA 

1~6 VGS Gate-Source Voltage 
-0.5 -4.0 -0.5 -4.0 -0.5 -4.0 VOS = 20 V, 10 - 200p:A 

S -50 -50 -50 pA 
'9 IG Gate Operating Current 

-250 -250 
VOS= 20V, 10 = 200pA 

TA = 125°C -250 nA 
:10 lOSS Saturation Orain Current 0.5 5.0 0.5 5.0 0.5 5.0 rnA VOS =20V, VGS" 0 

11 Common-Source Forward 1000 3000 1000 3000 1000 3000 f '" 1 kHz 

12 IYfsl Transconductance 1000 1000 1000 f - 200 MHz - p:mho 

13 '0. 
Common-Source Output 35 35 35 t'" 1 kHz 0 Conductance 

-y VOS" 20V, VGS" 0 

14 N Ciss 
Common-Source Input 4.0 4.0 4.0 

-~ 
Capacitance 

f= 1 MHz 
Common-Source Reverse pF 

15 I Crss Transfer Capacitance 1.2 1.2 1.2 

W C 
Cdgo Drain-Gate Capacitance 1.5 1.5 1.5 VOG = 10V, IS='O 

lEI 

-
Common-Source Spot VOS 20V,VGS OV. 

17 NF Noise Figure 0.5 0.5 0.5 dB 
RG'" lOMH 

f = 100Hz 

18 IIG1- IG2 i 
Differential Gate Reverse 10 10 10 nA VOS = 20 V, 10 = 200p:A T'" 125°C 
Current 

-M Saturation Drain Current 
19 A 10SS1/1OSS2 Ratio (Note 11 0.95 1.0 0.90 1.0 0.85 1.0 - VOS"20V,VGS=O 
_T 

Differential Gate-Source 
20 C IVGS1-VGS2 1 15 20 25 

H Voltage 

21 I Gate·Source Voltage 4.0 6.0 8.0 rnV T " 25"C to -55"C 

22 ~ ....l.IVGS1-VGS2 1 Differential Change With VOS = 20 V, 10" 200p:A 

Temperature 5.0 7.5 10.0 T '" 2SoC to 12SoC 

23 9tsl'9fs2 Transconductance Ratio 0.95 1.0 0.90 1.0 0.85 1.0 - f= 1 kHz 
(Note lJ 

• JEOEC registered data 
NQP NOTE: 

1. As$Umes smaller value in numerator. 

© 1977 StllCOnlX Incorporated 
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n-chalrlnel JFET H 
designed· for Performance Curves NH 

• • • See Section 4 

• Analog !iwitches BENEFITS 

• Choppers • Low I nsertion Loss, No Offset 
Voltage 

• Commutc:ifors ROS(on) < 220 n 
• Short Switching Aperture Times 

Crss < 1.5 pF 
t(on) + t(off) < 50 ns Typical 

*ABSOLUTE MAXIMUM RATINGS (25°C) 

Gate·Drain or Gate·Source Voltage ................ -30 V 
TO·72 

See Section 5 

Gate Current ................................ 10 mA 
Total Device Dissipation 

(25°C Free-Air Temperature) ................ 300 mW 
Power Derating ........................... 1.7 mWrC 

~ 
Storage Temperature Range .............. -55 to +200°C 

.~: Operating Temperature Range ............. -55 to +175°C 
Lead Temperature 

(1116" from case for 10 seconds) ............... 300°C i 

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic Min Typ Ma. Unit Test Conditions 

1 IGSS Gate Reverse Current -0.1 nA VGS - -20 V. VOS' 0 

"2 VGS(off) Gate:Source Cutoff Voltage -4 -6.0 VOS-l0V,lo'10nA - V 
3 BVGSS Gate-Source Breakdown Voltage -30 IG'-l~A,VOS'O 

4" s lOSS Saturation Drain Current (Note 1) 2.0 , mA VOS' 20V, VGS' 0 - T 
5 A 1.0 nA 

6 T 10(off) Drain Cutoff Current VOS '10V, VGS' -7 V I TA' 150·C 2.0 ~A - I 
7 C rOSlon) Static Drain-Source ON Resistance 220 n VOS'';O.lV,VGS·O 

"8 VOSlon) Drain-Source ON Voltage 
1-

0.25 V 10' 1 mA, VGS' 0 

I~ 0.1 nA 
lOGO Drain Reverse Current VOG' 20 V,IS' 0 

TA"" 150°C 10 0.2 ~A 

11 'dslon) Drain-Source ON Resistance 220 n VGS' 0, 10'0 f"" 1 kHz 

112 D 
Cjss Common-Source Input Capacitance 3.1 6.0 VOS' 20 V. VGS' 0 Y 

I- N Common-Source Reverse Transfer pF f= 1 MHz 
13 Crss Capacitance 

0.8 1.5 VOS' 0, VGS' -7 V 

14 td(onl Turn ON Delay Time 3.0 20 

'15 s 
VOO' 1.5 V 

" Rise Time 10.0 100 10(on) = 1.0 mA 

116 ~ 'off Turn OFF Time 30.0 100 ns VGSlon), 0 See Circuit Below 

17~ 'dloff) Turn OFF Delay Time (Note 2) 10.0 VGSloff), -6 V 

iSH 20.0 
RL' 1.25k n 

'f Fall Time (Note 2) 

• JEOEC registered parameters unless otherwise voo NH 
noted (apply to minImax only). 

1.5V 
INPUT PULSE SAMPLING SCOPE 

NOTES, FK' 
1.25KU 

RISE TIME'" 1m RISE TIME <'; 10 m 

1. Pulse test duration :s;;; 2 ms. MODEL 503A 
T.U.T 

OSCILLOSCOPE FALL TlME"'lns INPUT RESISTANCE ~ 5Mlle< 10pF 
(OR EQUIV.I PULSE WIDTH 1 nl 

2. ·Non·JEOEC registered parameters: 

" 
PULSE DUTV CYCLE ... 

td(offl + tf = toff· INPUT RESISTANCE 50" 

@ 1977 S,lIconlx Incorporated 
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n-channel JFETs H 
designed for Performance Curves NC 

• • • See Sedion 4 

• Analog Switches BENEFITS 

Choppers • Low I nsertion Loss • RDS(on) < 30 n (2N3970) 

Amplifiers • Good Off-Isolation • ID(off) < 250 pA 

*ABSOLUTE MAXIMUM RATINGS (25°C) 
TO-1S 

See Section 5 

Reverse Gate-Drain or Gate-Source Voltage ......... -40 V 
Gate Cu rrent. ............................... 50 mA 
Total Device Dissipation at 25°C Case Temperature 

(Note 1) .................................. 1.BW 

G~: Storage Temperature Range .............. --65 to +200°C 
Lead Temperatu re G.O 

(1/16" from case for 60 seconds) ............... 300°C 0 s 

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

2N3970 2N3971 2N3972 
Characteristic Unit Test Conditions 

Min Max Min Max Min Max 

1 BVGSS Gate Reverse Breakdown Voltage -40 -40 -40 V IG"'-lp.A,VOS-O 

12" 250 250 250 pA 

13" IDGO Drain Reverse Current VDG : 20 V. IS : 0 
150°C 500 500 500 nA 

14 250 250 250 pA 
I-

S ID{of!} DraIn Cutoff Current VDS: 20 V. VGS: -12 V 
150°C 12- 500 500 500 nA 

T 
6 A VGS{offl Gate-Source Cutoff Voltage -4 -10 -2 -5 -0.5 -3 V VDS: 20 V. ID: 1 nA 

- T Saturation Drain Current 
7 I IDSS (Pulsewidth 300 /J.S, duty cycle t;;;; 3%) 50 150 25 75 5 30 mA VDS: 20V. VGS: 0 

8" c I ID: 5 mA 2 

~ VOSlon) Drain-Source ON Voltage 1.5 V VGS: 0 I ID lOrnA 

~ 1 I ID - 20mA 

lEI 

,,-
rOSlon) Static Drain-Source ON Resistance 30 60 100 Il VGS = O. 10 = 1 rnA 

12 rds(on) Drain-Source ON Resistance 30 60 100 Il VGS -O.ID-O f = 1 kHz - D 
13 Y Ciss Common-Source Input Capacitance 25 25 25 VDS: 20 V. VGS: 0 
- N Common-Source Reverse Transfer 

pF f= 1 MHz 
14 Crss Capacitance 6 6 6 VDS:0.VGS:-12V 

Turn-On Delay Time 15 
VDD = 10 V. VGS(on) = 0 

15 S td(on) 10 40 
'O(on) RL VGS{off) 

16W t, Rise Time 10 15 40 ns 2N3970 20mA 450 Il -10V 

17 toff Turn-Off Time 30 60 100 2N3971 10mA 850 Il - 5V 
2N3972 5mA 1.6KIl - 3V 

'00 

• JEDEC registered data. ~oo,;;;::~,o" '"'''"''' ~M"'MO"':'C 
NOTE: VIN s VOUT RISETIME025", RISETIME04". 

1. Derate linearly at the rate of 10 mWfC. 
RG FAllTIME015m INPUT RESISTANCE 10M 

,&Il!!. PULSE WIDTH ZOO .. INPUT CAPACITANCE 15pF 
PULSERATESSOpp, 

© 1977 Slllconlx Incorporated 
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~ APPLICATIONS 

'" M 
Z 
C"4 

Voo 
(VI 

30 

VOO = 15 

VSS=-15 

VOO = 15 

VSS = -15 

20 

30 

VOO - 15 
VSS=-15 

10 

20 

30 

VOO = 15 
VSS = -15 

RS 
(nl 

560 

2.7K 

3K 

7.5K 

7.5K 

2K 

330 

330 

2K 

330 

330 

4.7K 

220 

220 

lK 

lK 

4.7K 

7.5K 

Amplifier Design Chart 

(CS for 3 dB Point at 50 Hz) 

R, R2 Cs '00 RO 
(Mn! (Mn! ("FI (mAl (ll) 

2N3970 

1 = I 100 11 lK 

3.3 10 I 100 6 lK 

1 Source 7 0 

1 Follower 6 0 

1 
Source 

6 0 
Follower 

2N3971 

4.7 11 100 5 lK 

1 ~ 100 8 820 

1 ~ 0 8 820 

4.7 11 100 6 2.7K 

1 ~ 100 8 l.5K 

1 ~ 0 8 1.5K 

1 Source 5 0 
Follower 

2N3972 

1 = 0 5 1.2K 

1 00 0 5 2.2K 

1 12 100 4 3.9K 

1 12 100 4 5.6K 

1 Source 2.5 0 

1 Follower 1.5 0 

3-20 

eo Max 
AV 

(VI 

3 9 

2.5 8 

8.5 0.96 

8.5 0.96 

15 0.97 

1.5 8-11 

1.5 9 

3 1.9 

5 18-24 

2.5 15 

5.5 3.3 

11 0.97 

1.5 3.5 

3.5 7 

5 38 

3.5 40-55 

13 0.98 

13 0.98 



n-channel JFETs H 
designed for Performance Curves NC 

• • • See Section 4 

BENEFITS 

• Analog Switches • Low I nsertion Loss 

Commutators 
High Accuracy in Test Systems • RON < 30 n (2N4091) 

Choppers • High Off-Isolation • 10(off) < 200 pA 

• Integrator Reset Switch • High Speed 
trise < 10 ns (2N4091) 

• Short Sample and Hold Aperture Time 

*ABSOLUTE MAXIMUM RATINGS (25°C) 
Crss <5pF 

TO-18 

~ Reverse Gate-Drain or Gate-Source Voltage _________ -40 V See Section 5 

Gate Current ___ ..... ____ ............. __ . __ . lOrnA 
Total Device Dissipation at 25°C Case Temperature 

(Derate 10 mWrC) ....... _ ................. 1.8W 
Storage Temperature Range .. _ ..... _ ..... -55 to +200°C 

.~: Lead Temperatu re 
( 1/16" from case for 60 seconds) __ ........ _ ... 300°C G,C 

0 s 

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

2N4091 2N4092 2N4093 
Characteristic Unit Test Conditions 

Min Max Min Max Min Max 

1 BVGSS Gate-Source Breakdown Voltage -40 -40 -40 V IG = -1 pA, VOS= 0 

"2 200 200 200 pA - lOGO Drain Reverse Current VGS=-20V,IS=0 ~ .2. 400 400 400 nA 

4 200 pA - VGS=- 6V ~ 5 400 nA 

6" 200 pA 
-'- ID(oHI Drain Cutoff Current VOS=20V VGS = - 8 V ~ .2. S 400 nA 

8 T 200 pA _A 
VGS=-12V ~ 9 T 400 nA 

-I 
10 C VGSloff) Gate-Source Cutoff Voltage -5 -10 -2 -7 -1 -5 V VOS= 20V.ID = 1 nA 
-

Saturation Drain Current 
11 lOSS {Note 1} 

30 15 8 mA VOS=20V,VGS=0 
-
12 0.2 ID=2.SmA 

13 VOS(on} Drain-Source ON Voltage 0,2 V VGS= 0 '0 =4 mA 

14 0.2 10= 6,6 mA -
15 rOS(on) Static Drain-Source ON Resistance 30 50 80 U VGS = O. ID = 1 rnA 

*"0 
(ds(on) Drain-Source ON Resistance 30 50 80 U VGS- 0, 10-0 f - 1 kHz 

Ciss Common-Source Input Capacitance 16 16 16 VOS =20V, VGS = 0 
-Y pF f= 1 MHz 
lB N Crss 

Common-Source Reverse Transfer 
5 5 5 VOS = 0, VGS = -20 V Capacitance 

19 td(on) Turn-ON Delay Time 15 15 20 VOO = 3 V, VGSlon) = 0 

-S 10(onl VGS(off) RL 
20 W tr Rise Time 10 20 40 ns 2N4091 6.SmA -12 V 425U 1- 2N4092 4 -8 700 21 toft Turn-OFF Time 40 60 80 

2N4093 2,5 -6 1120 

• JEOEC registered data. VDD NC 
INPUT PULSE SAMPLING SCOPE 

NOTE: 

~ 
RISE TIME < 1ns RISE TIME 0.4,. 

1. Pulsewidth == 300 IJ.s. duty cycle ~ 3%. o VDUT FAll TIME < 1ns INPUT REstSTANCE 10M 

VIN S PULSE WIDTH 1 ~I INPUT CAPACITANCE 1.7 pF 
PULSE DUTY CYCLE .-:: 1O'A. 
PULSE GENERATOR IMPEDANCE son 

© 1977 Slliconlx Incorporated 
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n-channel JFETs H 
designed for Performance Curves NT 

• • • See Section 4 

• Ultra-High Input BENEFITS 

Impedance Amplifiers • Low Power 
lOSS < 90 IlA (2N4117) 

Electrometers • Minimum Circuit Loading 

pH Meters IGSS < 1 pA (2N4117A Series) 

Smoke Detectors 

*ABSOLUTE MAXIMUM RATINGS (25°C) 
TO-72 

S.8 Section 5 

Gate-Drain or Gate-Source Voltage (Note 1) ________ -40 V 
Gate-Current _______________________________ 

50 rnA 
Total Device Dissipation 

(Derate 2 mWrC to 175°C) 
________________ 300 mW 

.~: ci\ 
Storage Temperature Range ______________ -65 to + 175°C 

Lead Temperature 
G ~ (1/16" from case for 10 seconds). _____________ 255°C , 

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

2N4117 2N4118 2N4119 

Characteristic 2N4117A 2N4118A 2N4119A Unit Tast Conditions 

Min Max Min Max Min Max 

1 Gate Reverse Current -10 -10 -10 pA 
- IGSS 2N4117 Series Only VGS=-20V.VOS=0 

150°C 2 -25 -25 -25 nA 
3'5 Gate Reverse Current -1 -1 -1 pA 

4"! IGSS 2N4117 A Series Only -2.5 -2.5 -2.5 nA 
VGS=-20V.VOS=0 

150°C 
-T 

5 I BVGSS Gate-Source Breakdown Voltage -40 -40 -40 IG =-1 ~A. VOS =0 
SC V 

VGS(off) Gate-Source Cutoff Voltage -{l.S -1.B -1 -3 -2 -6 VOS'" lOV.IO'" 1 nA - Saturation Drain Current 
7 lOSS (Note 2) 

0.03 0.09 0.08 0.24 0.20 0.60 mA VOS = 10 V. VGS = 0 

8 
Common-SOurce Forward 70 210 80 250 100 330 

D !1fs Transconductance (Note 2) - Y ,umho f: 1 kHz 

9 N 90, 
Common-Source Output 3 5 10 

_A Conductance 
VOS=10V.VGS=0 

M Common-Source Input 3 3 3 10 I Ciss Capacitance 
-c pF f= 1 MHz 

11 Cm 
Common-80urce Reverse Transfer 1.5 1.5 1.5 
Capacitance 

NT 
• JEDEC registered data. 

NOTES: 
1. Due to symmetrical geometry. 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.) 

.. © 1977 Silicon!)( Incorporated 
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APPLICA nONS 
~ 
Z ,. --

VDD 
...... 
~ 

"0 Z ,. 
f---o .. -.r -
---~ ~ 

", AS *cs 
~ , __ ..J 

Z ,. --Amplifier Design Chart CO 

~ 
Voo RS Cs 'DO RO eo Max 

AV Z (VI (kfll (pAl (kill (pK VI ,. 
2N4117 --10 10 45 120 5.7 i: 270 1.5 12 

20 10 45 
360 15 

420 17 ~ 
30 10 45 Z 620 22 ,. 

VOO '" +15 510 Source 35 0.97 -VSS" -15 Follower -2N4118 00 
36 0.6 2.2 ~ 10 8.2 120 Z 50 0.2 3.5 

20 8.2 120 120 7.5 
,. 

30 8.2 120 180 10 --VDO '" +15 510 Source 35 0.97 

~ VSS"-15 Follower 

2N4119 

20 56 70 150 10 
5p:F" 

240 17 

IEII 30 56 at 5 V 70 
330 17-23 

20 6.8 300 27 1.8 

30 6.8 300 68 4.5 

VOO = +15 510 Source 40 10 0.97 
VSS"-15 Follower 

t AC Amplifier 
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n-channel JFETs H 
designed for Performance Curves NRL 

• • • See Section 4 

• Small-Signal Amplifiers BENEFITS 

• VHF Amplifiers • High Gain 

• Low Receiver Noise Figure 

• Oscillators 

• Mixers 

*ABSOLUTE MAXIMUM RATINGS (25°C) 
TO-72 

Gate-Drain or Gate-Source Voltage (Note 1) ........ -30 V See Section 5 

Gate Current ............................... 10mA 
Drain Current .............................. 15mA 
Total Device Dissipation at (or below) 25°C 

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

"4: ~\ Storage Temperature Range .............. -65 to +200°C 
Lead Temperature G 

(1/16" from case for 1 0 seconds) .............. 300°C s 0 

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

2N4220. 2N4221. 2N4222. 

Characteristic: 2N4220A 2N4221A 2N4222A Units Test Conditions 

Min Max Min Max Min Max 

1 -0.1 -0.1 -0.1 nA 

"2 IGSS Gate Reverse Current VGS"'-15V,VOS""Q 
150°C -0_1 -0.1 -0.1 "A 

"3 S 
BVGSS Gate-Source Breakdown Voltage -30 -30 -30 IG - -lOpA. VOS '" 0 T 

"4 A VGS(off) Gate-Source Cutoff Voltage -4 -6 -8 
V 

VOS-15V, 10 -0.1 nA - T 
I -0,5 -2.5 -1 -5 -2 -6 V 

5 C VGS Gate-Source Voltage VOS=15V,IO={ I 
(501 (501 (2001 (2001 (5001 (5001 ("AI - Saturation Drain Current 

6 lOSS (Note 3) 
0.5 3 2 6 5 15 mA Vos"" 15V,VGS""O 

7 
Common-Source Forward 

1000 4000 2000 5000 2500 6000 f'" 1 kHz 91s Transconductance (Note 3) -
8 IYfsl 

Common-Source Forward 
750 750 750 j./mho f'" 100 MHz 

0 Transadmittance 
I- V 

Common-Source Output 
9 N 90S Conductance (Note 3) 

10 20 40 VOS = 15 V, VGS =:0 f = 1 kHz 

1- A 
M Common-Source Input 

10 1 Ciss Capacitance 
6 6 6 

I- e pF f= 1 MHz 

11 Crss 
Common-Source Reverse Transfer 2 2 2 
Capacitance 

1-
Noise Figure, Only 2N4220A, VOS - 15 V. VGS 0 

12 NF 2_5 2.5 2_5 dB f= 100 Hz 
2N4221 A. 2N4222A Rgen'" 1 meg 

• JEDEC registered data. NRL 

NOTES: 
1. Due to symmetrical geometry. these units may be operated with source and drain leads interchanged. 
2. Derate linearly to 17SoC free-air temperature at rate of 2 mwtC. 
3. These parameters are measured during a 2 msec interval 100 msec after d--c power is applied. 

© 1977 SIlIconlX Incorporated 
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n-channel JFETs H 
designed for Performance Curves NRL 

• • • See Section 4 

• VHF Amplifiers BENEFITS 

• Low Noise 

• Mixers NF; 3 dB Typical @ 200 MHz 

• Easy Tuning 
Crss < 2 pF 

*ABSOLUTE MAXIMUM RATINGS (25°C) 
TO-72 

Gate-Drain or Gate-Source Voltage (Note 1) ........ -30 V See Section 5 

Gate Current ............................... 10 mA 
Drain Current .............................. 20mA 
Total Device Dissipation at (or below) 25°C 

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

"4: 1\ 
Storage Temperature Range .............. -65 to +200°C 
Lead Temperature 

G 

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

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

2N4223 2N4224 
Characteristic Unit Test Conditions 

Min M" Min M .. 

1 -0.25 -0.5 ,A I 
2 IGSS Gate Reverse Current VGS ~ -20 V, VOS = a I 150'C -0.25 -0.5 MA 
---;-
_5 BVGSS Gate-Source Breakdown Voltage -30 -30 V lG=-10JiA,VOS=D 

T -0.1 -8 -0.1 -8 V 
4 A VGS(off) Gate-Source Cutoff Voltage 

-i {O.25} {O.25} {OS} {O.5} (nA) 

-1.0 -7.0 -1.0 -7.5 V 
VOS=15V,IO=( } 

5 C VGS Gate-Source Voltage 
{O.3} {O.3} {O.2} {O.2} {mAl 

-
6 IDSS Saturation Drain Current (Note 3) 3 18 2 20 mA VOS=15V,VGS=D 

7 
Common-Source Forward 

3000 7000 2000 7500 J1mho f = , kHz gf; Transconductance (Note 3) 
-D 

Common·Source Input 
8 y Ciss Capacitance (Output Shorted) 6 6 VDS~ 15V,VGS~0 

_N pF f'" 1 MHz 
Common-Source Reverse 

9 Cr5s Transfer Capacitance 2 2 

10 IYfs i 
Common-Source Forward 

2700 1700 H Transadmittance 
- I 

Common-Source Input 
11 G 9iss 800 800 ,umho 
_H Conductance (Output Shorted) 

VOS'" 15V,VGS=0 

12 F 905S 
Common-Source Output 

200 200 f '" 200 MHz Conductance (Input Shorted) 

13~ Gp; Small Signal Power Gain 10 
'-0 d8 

VDS-15V,VGS"0, 
14 NF Noise Figure 5 

Rgen =: 1 K 

.. JEDEC registered data NRL 
NOTES: 
1 Due to symmetrical geometry, these units may be operated with source and drain leads interchanged. 

2. Derate linearly to 175°C free-air temperature at rate of 2 mwtC. 
3. These parameters are measured during a 2 msec interval 100 msec after d-c power is applied. 

© 1977 Slllconlx Incorporated 
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n-channel JFETs H 
designed for Performance Curves NP 

• • • See Section 4 

• General Purpose Amplifiers BENEFITS 

• Low Cost 

• High Input Impedance 
IG = 35 pA Typically 

• Low Noise 
en = 5 nV/y'FiZ Typically @ 1 kHz 

TO-106 
See Section 5 

*ABSOLUTE MAXIMUM RATINGS (25°C) 

Gate-Drain or Gate-Source Voltage (Note 1) ....... -30V 

"~: Gate Cu rrent ............................... 50mA n 
Total Device Dissipation H 

(25°C Free-Air Temperature) ................ 350mW 
Power Derating (to +125°C). ................ 3.5 mWrC G 

Storage Temperature Range .............. -55 to +125°C EJ Operating Temperature Range ............ -55 to +125°C o 0210 

D J \ Lead Temperature s 

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

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic 
2N4302 2N4303 2N4304 

Unit Test Conditons 
Min M .. Min Max Min Max 

..2..-. 1 -1 -1 nA 
VGS "" -10 V, S IGSS Gate Reverse Current (Note 2) 

.2.- T 0.1 '" -0.1 MA VOS '" 0 TA""85°C 

..2..-
A 

BVGSS Gate-Source Breakdown Voltage -30 -30 -30 IG=-l.uA,VOS=O 
T V 

~ 
, 

VGS(off) Gate-Source Cutoff Voltage -40 -6.0 -10 VOS=20V,lo=10nA 

5 
C 

lOSS Saturation Drain Current (Note 3) 0.5 5.0 4.0 10 0.5 15 mA 

6 
Common-Source Forward 

1000 2000 1000 9f, Transconductance (Note 3) - .umho f = 1 kHz 

7 
Common-Source Output 

50 50 50 90' Conductance - VOS=20V. 

8 0 
erss 

Common-Source Reverse Transfer 
3 3 3 

VGS = 0 
y Capacitance 

-N f = 1 MHz 

9 A Ciss 
Common·Source Input Capaci-

6 6 6 pF 
M tance - , 

VDG-10V, 
10 C CDG Drain-Gate Capacitance 2 2 2 

'S· 0 
f=140kHz 

-
11 NF Noise Figure 2.0 2.0 3.0 dB 

VOS=10V, f = 1 kHz, 

VGS=O Rgen;, 1.0Mn 

- Common-Source Short Circuit 
12 IYfsl Forward Transadmittance 700 1400 700 ,umho 

VDS·20V. 
f = 10MHz 

(Note 3) VGS = 0 

*JEDEC registered data NP 

NOTES: 
1. Geometry is symmetrical. Units may be operated with source and drain leads interchanged. 
2. Approximately doubles for every 100 C increase in T A. 
3. Pulse test duration = 2 ms. 
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n-channel JFETs H 
designed for Performance Curves NP 

• • • See Section 4 

• Small-Signal Amplifiers BENEFITS 

• Low Noise 

• Choppers NF < 1 dB at 1 kHz 

• Operation from Low Power Supply 

Voltage-Controlled Resistors 
Voltages 

• VGS(off) < 1 V (2N4338) 
• Simple Biasing Design with Tightly 

Specified Parameter Tolerances 
3:1 lOSS. Vp. gfs Ranges 

• High Off-Isolation as a Switch 
*ABSOLUTE MAXIMUM RATINGS (25°C) IO(off) < 50 pA 

Gate-Drain or Gate-Source Voltage (Note 1) ........ -50V TO·IS 

Gate Current ............................... 50mA See Section 5 

~ Total Device Dissipation (Note 2) .............. 300mW 
Storage Temperature Range .............. -65 to +200°C 
Maximum Operating Temperature ............... 175°C 
Lead Temperature 

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

G,C ~ 
s 

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise specified) 

2N4338 2N4339 2N4340 2N4341 
Characteristic Unit Test Conditions 

Min M .. Min Max Min Max Min Max 

..2. -0.1 -0.1 -0.1 -0.1 nA 

~ IGSS Gate Reverse Current VGS "'-30 V, VOS=O 

2- -0.1 -0.1 -0.1 -0.1 ~A 

Gate-Source Breakdown 
3 S BVGSS Voltage 

-50 -50 -50 -50 iG"'-l/lA,VOS=O 
_T V 

A Gate-Source Cutoff 
4 T VGS{off) Voltage 

-0.3 -1 -0.6 -1.8 -1 -3 -2 -6 VOS= 15V, 10=0.1 fJ.A 
_I 

0.05 0.05 0.05 0.07 nA VOS=15V 
5 

C 
IDloffl Drain Cutoff Current 

(-51 (-51 (-51 (-101 (VI VGS = ( I - Saturation Drain Current 
6 lOSS (Note 3) 

0.2 0.6 0.5 1.5 1.2 3.6 3 9 mA VOS= 15V. VGS=D 

7 
Common-Source Forward 

600 1800 1300 3000 2000 9f, Transconductance (Note 3) 
800 2400 4000 

- Common-Source Output 
J./mho VOS=15V,VGS=0 

8 90, Conductance 
5 15 30 60 f= 1 kHz 

-
-0 

Orain-Source ON 
9 V fds(on) Resistance 

2500 1700 1500 800 ohm VOS = 0, VGS = 0 

-~ Common-Source Input 
10 A Ciss Capacitance 

7 7 7 7 
_M pF VOS= 15 V, VGS=O f= 1 MHz 

1 Common-Source Reverse 
11 C Crss Transfer Capacitance 

3 3 3 3 

-
12 NF Noise Figure 1 1 1 1 dB 

VOS'" lSV,VGS=O 

Agen = 1 meg, BW = 200 Hz f= 1 kHz 

.. JEOEC registered data NP 

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 mWfC. 
3. These parameters are measured during a 2 msec interval 125 msec (lOSS) and 625 msec (9fs) after d-c power is applied_ 

(Not a JEDEC condition.) 

© 1977 Siliconix incorpor.t«t 
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APPLICA TIONS 
VDD 

rR~- RD 

I~"o 
it-

'; 

, 
R, RS tcs 

__ J 

7 7 

Amplifier Design Chart 

voo RS R, R2 Cs 100 RO eo Max AV VOO RS R, "2 Cs 100 RO eo Max 
AV 

{VI (n) {fll (n) fpFI (rnA) {Kfll (pk V) {VI (n) (n) (fl) {"FI (rnA) (Kn) {pk VI 

2N4338 2N4340 

~ 36 2.5 9-12 ~ 5.1 3.0 3.5-4 
1500 1M 00 0.25 36 1.5 16-24 680 1M 00 15 5.1 15 7·8.5 30 

47 2.0 20-30 
65 6.8 2.0 9-10.5 

15 
0 82 3.0 10-10.5 ~ 7.5 2.5 3.6-4 

5100 1M 00 0.12 15 
1200 1M 00 11 7.5 2.0 9-11 25 82 15 24-37 60 

36K 1M 2M 30 0.15 27 10 13-18.5 10 2.0 11-13 

f---E-- 82 4.0 21.5-27 oo~ 18 4.0 3.5-4 
3900 1M 0.4 18 15 15-18 

1500 1M 00 

30 
0.25 82 2.5 32-49 40 22 10 19-22 

100 3.0 43-64 
~ 12 6.0 9.5-10 

30 ~ 150 4.5 14.5-16 680 1M 00 15 12 3.0 17·22 
5100 1M 00 0.12 150 2.5 38-54 65 18 10 24-26 

25 
200 15 40-50 ~ 18 6.0 9-9.5 

36K 1M 5M 30 0.15 82 5.0 37-52 30 
1200 1M 00 

60 
11 18 4.0 21-26 

~ 
120 6.5 27·33 24 2.0 29 

1500 1M 00 0.25 
120 4.0 46,68 ~ 39 7.0 7.5-8 

3900 1M 00 0.4 39 7.0 30·36 
45 5100 1M 00 ~ 0.12 

270 10 28-31 40 62 0.5 34·45 
270 5.0 76-105 

20K 1M 6.8M 35 0.35 
30 3.0 25-27 

36K 1M 8.2M ~ 0.15 
120 14 2.8 56 6.5 40 
120 7.0 54-76 

~ 20 10.5 14-15.5 
VDO - +15 

tOOK 1M 00 0 0.15 0 9.0 0.98 680 1M 00 

65 
15 20 8.0 27-32 

VSS=-15 27 4.0 35 

2N4339 t--2- 27 12.5 16-18 
1200 1M 00 11 27 5.0 30·37 

1---2- 20 3.0 7-7.5 45 60 39 2.0 39-42 0.42 
1800 1M 00 

40 
20 2.0 17-22 

~ 68 12 12·13 
27 2.0 23·27 3900 1M 00 

40 
0.4 68 7.0 52-61 

15 9100 1M 6.8M 35 0.32 18 2.0 17-19 91 3.0 56-63 

30 2.5 26-28 20K 2M 3M 55 10 
10 5.0 15 

22 1.0 16-18 
20 4.0 27·28 

27K 1M 3M 25 0.2 
43 2.0 28-30 

VOD-+15 
22K 1M 00 0 0.75 0 12 0.96 

VSS=-15 

~ 47 6.5 15·17 
2N4341 

0.42 47 4.0 38-47 1800 1M 00 

40 
51 4.5 40·50 2 1.0 3-3.5 

1000 1M 00 70 2.7 2.7 2.0 4·4.5 

~ 43 8.0 4.5 1.2 2.0 2.5 30 
9100 1M 13M 0.32 43 5.0 40·43 15 1200 l.2M 7.5M 80 3.5 3.0 3·4.5 2.2 35 

68 4.5 53·60 3 2.0 4·4.5 

68 4.0 49-52 
2000 1M 00 65 1.8 4.7 1.5 6·6.5 

27K 1M 7.5M 25 0.2 
100 7.0 66-70 t--2- 6.2 7.0 4.0 

1000 1M 00 2.7 6.2 3.5 10 

~ 75 7.5 23-25 70 9.1 1.5 11-13 
1800 1M 00 0.42 75 5.0 58·70 1200 l.lM 15M 80 3.5 3.9 4.0 7.5·8 40 

100 7.0 73-77 30 
t--2- 9.1 6.0 3.0 

~ 68 7.0 7.0 2000 1M 00 

65 
1.8 9.1 4.0 12 

45 
9100 1M 22M 0.32 68 6.5 59-64 15 1.0 13-19 

25 
120 7.0 80·85 15K 1M 3.3M 50 0.7 18 3.0 16-21 

+0 10 8.5 6.3 

~ 100 12 3.3 1000 1M 00 2.7 10 6.0 16 

II 
27K 1M 12M 0.2 100 5.0 65·68 1200 1M 22M 80 3.5 6.8 7.0 13 25 

180 8.0 100-115 45 

~ 
15 8.5 5.5 

2000 1M 00 1.8 15 5.0 20-21 VOO'" +15 
75K 1M 00 0 0.22 0 10 0.98 15K 1M 5.6M 50 0.7 30 9.0 28·35 

Vss '" -15 
VOO - +15 10K 1M 00 0 1.9 0 13.5 0.94 
VSS"'-lS 
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n-channel JFETs H 
designed for Performance Curves NC 

• • • See Section 4 
BENEFITS 

Analog Switches • Low Insertion Loss, High Accuracy in • Test Systems rON < 30 n (2N4391) 

• Commutators • No Offset or Error Voltages Generated 
by Closed Switch 

• Choppers Purely Resistive 
High Isolation Resistance from 

• Integrator Reset Switch Driver 

• High Off-Isolation ID(off) < 100 pA 

• High Speed tON < 20 ns 
*ABSOLUTE MAXIMUM RATINGS (25°C) 

TO-lS 

Reverse Gate-Drain or Gate-Source Voltage _ ........ -40 V See Section 5 

Gate Current ................................ 50 mA 
Total Device Dissipation at 25°C Case Temperature 

(Derate 10 mW/"C) .......................... 1.8 W 
Storage Temperature Range .............. -65 to +200°C 

G~: Lead Temperature 
(1/16" from case for 60 seconds) ............... 300°C 

G,C ~ 
0 s 

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

2N4391 2N4392 2N4393 
Characteristic Unit Test Conditions 

Min M .. Min M .. Min M .. 

1 -100 -100 -100 pA I, IGSS Gate Reverse Current VGS=-20V,VOS=O 
I 150"C -200 -200 -200 oA 

1-
3 BVGSS Gate-Source Breakdown Voltage -40 -40 -40 V IG '" -lilA. VOS =0 

14 100 pA 
15 200 oA 

VGS=-5V 
150°C 

I~ 100 pA 
I, S iO(oft) Drain Cutoff Current 

200 oA 
Vas = 20 V VGS"'-7V 

150"C 
18 T 

100 pA 
I~ A VGS=-12V 

T 200 oA 150°C 
1- , 

10 VGSltl Gate-Source Forward Voltage 1 1 1 IG'" 1 rnA, VOS '" a 
11 

C v 
VGS(off) Gate-Source Cutoff Voltage -4 -10 -2 -5 -0.5 -3 VOS=2DV,lo=lnA -

~~tura~i.on Drain Current 12 lOSS 50 150 25 75 5 30 mA VOS= 20V, VGS = a 
13 

(Note 1) 

0.4 I'D,3mA 

14 VDS(on) Drain Source ON Voltage 0.4 V VGS =- 0 ID - 6 mA 

15 0.4 I'D 12mA -15 rDS(on) Static Orain-Source ON Resistance 30 60 100 n VGS - 0, 10 -1 mA 

17 rds(on) Drain-Source ON Resistance 30 60 100 n VGS 0, ID 0 f =- 1 kHz 

1ii' D Ciss Common-Source Input Capacitance 14 14 14 VOS - 20 V, VGS - a 
~ y 3.5 VGS"'- 5V f'" 1 MHz 
20 N Common-Source Reverse Transfer pF 

2T 
Cr55 Capacitance 3.5 VOS '" 0 VGS - - 7 V 

3.5 VGS - 12 V 

~ td(on) Turn-ON Delay Time 15 15 15 VDD - 10 V, VGS(on) =- 0 

23 S t, Rise Time 5 5 5 IO(on) VGS(off) RL 
24"w td(off) Turn-OFF Delay Time 20 35 50 "' 2N4391 12 mA -12 V 800n 

2s Fall Time 15 20 30 
2N4392 6 -7 1.6KQ 

tt 2N4393 3 -5 3.2KQ 

Voo 
NC 

• JEDEC registered data. 
51ll 1000pF 

I---<>VOUT 

NOTE: 
PULSE ~OO pF D RL =- (I~;:nl) - 51 ~l 1. Pulse test required, pulse width =- 300 /J.S, duty cycle';;;; 3%. ': -r' l' S 1 '"PUHUes, 

SAMPLING SCOPE 

sc~~~ 51 :1 5Hl ~~SlEL T;~~E'~ °O~5n~. RISE TIME O.4n. 
INPUT RESISTANCE 50 l! 

..,. .". ..,. PULSE DUTY CYCLE 1% 

© 1977 Siliconix incorporated 
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n-channel JFETs H 
designed for Performance Curves NH Iii • • • See Sedion 4 

• VHF Amplifiers I' 
BENEFITS 

• Mixers • Low Noise 
NF = 3 dB Typical at 400 MHz 

• Wide Band 
High 9fs/Ciss Ratio 

*ABSOLUTE MAXIMUM RATINGS (25°C) TO-72 
See Section 5 

Gate·Drain or Gate·Source Voltage, 2N4416 ........ -30 V ~ 
Gate-Drain or Gate-Source Voltage, 2N4416A ...... -35 V 
Gate Current ............................... 10 mA 
Total Device Dissipation (Derate 1.7 mW/oC) ..... 300mW 

,~: ~ Storage Temperature Range .............. -65 to + 200° C 
Lead Temperature 

G 

(1/16" from case for 60 seconds) .............. 300°C 0 

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic Min Max Unit Test Conditions 

1 -0.1 nA 

~ - IGSS Gate Reverse Current VGS"-20V,VOS"OV 
2 -0.1 ~A 

-S 
T -30 ~ 3 A BVGSS Gate-Source Breakdown Voltage V IG '" -1 fJ.A, VDS=OV 

_T -35 2N4416A 

I -6 2N4416 
4 C VGS(off) Gate-Source Cutoff Voltage V VDS= 15V,IO= 1 nA r---

-2.5 -6 2N4416A 
-

5 lOSS Saturation Drain Current (Note 1) 5 15 mA 
~ 

~D Of, Common-Source Forward Transconductance 4500 7500 .umho 
f"" 1 kHz 

7 y 9o, Common-Source Output Conductance 50 ,umho 
_N VOS"15V,VGS"OV r--

8 A Crss Common-Source Reverse Transfer Capacitance 0.8 pF 
-M 

9 I Ciss Common-Source Input Capacitance 4 f= 1 MHz 
-c pF 

10 Coss Common-Source Output Capacitance 2 

Characteristic 100 MHz 400 MHz Unit Test Conditions 
Min Max Min Max 

11 H giss Common-Source Input Conductance 100 1000 timho 
--;;-, 

biss Common-Source Input Susceptance 2500 10,000 pmho 

-~ Common-Source Output 13 90ss 75 100 timho 
F Conductance VOS"15V,VGS"OV -R 

14 E boss 
Common-Source Output 1000 4000 pmho 

_0 SuscePtance 

U Common-Source Forward 15 E 'f, Transconductance 
4000 timho 

_N 
16 C Gp, Common-Source Power Gain 18 10 d8 VOS=15V,lo=5mA 
-y 

17 NF Noise Figure 2 4 dB VOS" 15 V, 10" 5 mA, RG" lK!.l 

* JEOEC Registered data NH 

NOTES, 
1. Pulse test duration :0 300 tis_ 

© 1977 Siliconix Incorporated 
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n-channel JFET H 
designed for Performance Curves NH 

• • • See Sedion 4 

• VHF Amplifier BENEFITS 

• Mixers • Low Noise 
NF = 3 dB Typical at 400 MHz 

• Wide Band 
High 9fs/Ciss Ratio 

*ABSOLUTE MAXIMUM RATINGS (25°C) 

Gate-Drain or Gate Source Voltage .............. -30 V 00·84 

Gate Current ............................... 10mA See Section 5 

Total Device Dissipation (Derate 1.4 mWrC) ..... 175mW 

~X" Operating Temperature Range ............ -65 to +150°C 

G~: Storage Temperature Range .............. -65 to +2000 C 
Lead Temperature 

( 1/16" from case for 60 seconds) .............. 300°C 5 G 

Note: G* is back Gate contact. 

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic Min Ma. Unit Test Conditions 

1 -0.1 nA 
12" S IGSS Gate Reverse Current VGS'-20V,VOS'0 

1SOoe -0.1 #A 
I- T 

3 A BVGSS Gate-Source Breakdown Voltage -30 V IG' -1 #A, Vos'O 
,14 T 

I VGSloff) Gate-Source Cutoff Voltage -6 V Vos=15V,lo=lnA 
1- c 

5 lOSS Saturation Drain Current !Note 11 5 15 mA 

6 
0 91< Common-Source Forward Transconductance 4500 7500 ,umho 

1- f= 1 kHz 
7 y 

90S Common-Source Output Conductance 50 pmho 

IS N 
A Crss Common-Source Reverse Transfer Capacitance O.B pF VOS'15V,VGS'0 

Ig M 
I Ciss Common-Source Input Capacitance 3.5 pF f::::1 MHz 

1-'- C 
10 Coss Common-Source Output Capacitance 1.3 pF 

100 MHz 400 MHz 
Characteristic Min Ma. Min Max Unit Test Conditions 

11 9iss Common-Source Input Conductance 100 1000 

112 H 
biss Common-Source I nput Susceptance 2000 BOoo - I 

13 G 
90" 

Common-Source Output Conductance 75 100 ,umho VOS,'5V,VGS'0 

14 
H 

F boss Common-Source Output Susceptance 800 3000 - R Common-Source Forward 
15 E 9fs Transconductance (Note 11 

4000 

- Q 

16 Gps Common-Source Power Gain 18 10 dB VOS=lSV,lo=SmA 

17 NF Noise Figure 2 4 dB VOS' 15 V, 10 • 5 mA, RG • 1 KU 

• JEDEC Registered Data_ NH 
NOTE: 

1. Pulse test duration = 300,us_ 

© 1971 S.llconlx Incorporat.ci 
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-~ n-channel JFETs H 
~ designed for . . . Performance Curves NC 

See Section 4 

~ 
00 
~ z 
C"'4 

• Analog Switches 
• Commutators 

• Choppers 
• Integrator Reset Switch 

'ABSOLUTE MAXIMUM RATINGS (25°C) 

Reverse Gate-Drain or Gate-Source Voltage, 
2N4856-58 ............................... -40 V 

Reverse Gate-Drain or Gate-Source Voltage, 
2N4859-61 ............................... -30 V 

Gate Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 50 mA 
Total Device Dissipation at 25°C Case Temperature 

(Derate 10 mW/oC) ......................... 1.8 W 
Storage Temperature Range .............. -65 to +200°C 
Lead Tem peratu re 

(1/16" from case for 1 0 seconds) . . . . . . . . . . . . .. 300°C 

BENEFITS 

• Low Insertion Loss and High Accuracy 
in Test Systems 

rDS(on) < 25 n (2N4856, 59) 
• High Off·lsolation 

ID(off) < 250 pA 
• High Speed 

tON < 9 ns 
• Fully Qualified 

JAN, JANTX and JANTXV 
Available 

TO·18 
See Section 5 

G,C ~ 
o 

'ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

1 --, BVGSS 

--, 
-
--.-!. 

S IGSS 
5 

--::c T 
6 A 

]T 
--::c I 

8 C 
IDiaffi 

---. VGSloffJ 

10 IDSS -
11 VDS(on) 

12 rds(on) 

13 
0 
y C1SS - N 

14 Crss 

15 S tdlon) 
W 

CharacteristiC 

Gate-Source Breakdown 2N4856-58 

Voltage 2N4859-61 

2N4856-58 

Gate Reverse Current 

2N4859·61 

Drain Cutoff Current 

Gate-Source Cutoff Voltage 

Saturation Drain Current (Note 1) 

Dram-Source ON Voltage 

Drain-Source ON ReSistance 

Common-Source Input CapaCitance 

Common-Source Reverse Transfer 
Capacitance 

Tum-ON Oelay Time 

2N48S6 2N4857 2N4858 

t--.2"ri;'i;:-h;i::'Tii:::--t'Mi.i~:"NT4."i~;i:',:::, -\ Unit 
2N4859 2N4860 

Min M" Min M" 
Test Conditions 

40 40 40 

3D 3D 30 

-260 250 250 pA VGS '" -20 V, 

500 500 500 cA VOS "'0 150"C 

250 250 250 pA VGS = 15 V, 

-500 500 500 cA VOS = 0 150cC 

250 250 250 pA VOS = 15 V, 

500 500 500 cA VGS ~ -10 V 150°C 

4 10 2 B -0.8 .-4 V VOS - 15 V.IO - 0.5 nA 

50 20 100 8 80 rnA VOS- 15V.VGS-0 

0.75 0.50 
(20) (10) 

0.50 V 
VGS 0,10'" ( I 

[5' (mA) 

25 40 60 " 
VGS - 0, 

f = 1 kHz 
10 = 0 ,. 18 ,. 

• 8 
pF VOS '" 0, f = 1 MHz 

8 VGS~-10V 

6 6 10 c, 
(20) (10) '5' (rnA) 

[ 10] [-BJ 

3 4 
--- I ~---------------------------+---+--~----+-~~---r~-r~~ 

HI IVJ 
VOO=10V. 

\ 464 11. 2N4856. 59 
(20) om T 

16 C tr Rise Time 
10 m 

IS' ImA) VGS(on) = 0, 
RL -" 953 n, 2N4857. 60 

[--10] [--6] 

25 50 --- 7~---------------------------+---+--~----+-~~---r~-r~~ 
[ 4J [vJ 10(on) = ( ,. 

1910 H. 2N4858, 61 
VGS(offJ = ( J 

100 
(20) (10) 

[-10] [-6J 
17 ~ toff Turn-OFF Time 151 

[-4] 

·JEOEC registered data 

NOTE: 
1 Pulse test required. pulsewldth = 100 j.lS, duty cycle ,;;; 10% 

3·32 

c, 

(rnA) 

[Vi 

INPUT PULSE 

RISE TtME025ns 
FALL TIME 075", 
PULSE WIDTH 100 'u 

NC 

SAMPLING SCOPE 

RISE TIME 075",. 
tNPUT RESISTANCE 1M 
INPUT CAPAC.TANe£ 25 pf 

PULSE DUTY CYCLE llX 

© 1977 $tltcontx Incorporated 



n-channel JFETs H 
designed for Performance Curves NC 

• • • See Section 4 

• Analog Switches BENEFITS 

• Commutators • Low Insertion Loss and High Accuracy 
in Test Systems 

• Choppers rDS(on) < 25 n (2N4856A, 59A) 

• High Off-Isolation 

• Integrator Reset Switch ID(off) < 250 pA 

• Short Sample and Hold Aperture Time 

*ABSOLUTE MAXIMUM RATINGS (25°C) 
Crss < 4 pF 

• High Speed 
Reverse Gate-Drain or Gate-Source Voltage, tON < 8 ns 

2N4856A-58A ............................ -40 V 
Reverse Gate-Drain or Gate-Source Voltage, TO·18 

See Section 5 
2N4859A-61A ............................ -30 V 

Gate Current .............................. 50mA 
Total Device Dissipation at 25°C Case Temperature 

, 
(Derate 10 mW/"C) ........................ 1.8W 

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

,~: Lead Temperature 
(1/16" from case for 10 seconds) ............. 300°C G,C ~ 

s 

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

2N4856A 2N4857A 2N4858A 
Characteristic 2N4859A 2N4860A 2N4861A Unit Tast Conditions 

Min M .. Min .... Min Ma • 

1 Gate-Source Breakdown 2N4856A-SBA 40 AO 40 -, BVGSS Voltage 2N4859A-S1A ·30 30 30 
V IG"" -, IlA, VDS "0 

---, 250 250 250 pA VGS" -20 V, ---. 2N4856A·58A 

Gate Reverse Current 
·500 -500 -500 ,A Vos =0 150"C ." IGSS 

2N4859A·61 A 
250 -250 --250 pA VGS = ·15 V, 

--::: T 

~~ 
-500 ·500 500 ,A Vos =0 150°C 

250 250 250 pA VOS=15V, 
--::: ' 'Cioffi Drain Cutoff Current 

• C 500 500 500 ,A VGS= -lOV 1SOOC -. VGS(off) Gate-Source Cutoff Voltage ... ·10 ·2 -6 -0.8 -4 V VOS=15V,IO"O.5nA 

---;0 lOSS Saturation Drain Current INote 1) 50 20 100 • 80 rnA VOS=15V.VGS=0 
-

0.75 0.50 0.50 V 

" VOSlonl Orain-Source ON Voltage 
(20) (10) (S) (rnA) VGS=O,iO={ ) 

12 rds(on} Drain-Source ON Resistance 25 40 60 II VGS=O, f = 1 kHz 

----;;- D 
10 = a 

y Ciss Common-Source I nput Capacitance 10 10 10 - N Common-Source Reverse Transfer pF 
VoS =0, f=l MHz 

14 C," Capacitance 
4 3.5 3.5 VGS= 10V 

IEII 

5 6 • m 
15 S tc:tlonl Turn-ON Delay Time (20) (10) 15) (mAl 

W [ -101 I 6) I 4] IV] -, 
3 4 • m 

VOO-l0V, 
1464 II, 2N4856A. 59A T VGSlon) = 0, ,. C t, RIse Time (20) 110) (5) (rnA) RL = 953 n, 2N4857A, BOA 

H { 101 16] I 4] IV] lo(onl = ( I. 1910 n, 2N4858A, 61A 
1-, VGS{r,ff) = [I 

20 40 80 m 

17 : 'off Turn-OFF T,me (201 (10) (5) (rnA) 

[ 10) 16) 141 IV) 

NC 
• JEDEC rillistered data. VDD 

NOTE: ~ VDD-VOSIO'!! 
D L IDIONI INPUT PULSE SAMPLING SCOPE 

1. Pulse tesl required, puluwldlh = 100 J.lS. duty cycle'" 10%_ 
VIN VOUT RISE TIME 0.25m RISE TtME 0_75m 

"G S FALL TIME 0.75ns INPUT RESISTANCE 1 M 

'0" PULSE WIDTH 100 m INPUT CAPACITANCE 2.5 pF 
PULSE DUTY CYCLE- to. 

© 1977 SiI.conlx Incorporated 
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n-channel JFETs H 
designed for Performance Curves NS 

• • • See Section 4 

• Audio and Sub-Audio BENEFITS 

Amplifiers • Ultra Low Noise 
en = 8 nV/v'Hz Typical at 10 Hz 

en = 2 nV/.JHz Typical at 1 kHz 

, 

*ABSOLUTE MAXIMUM RATINGS (2S0C) TO·72 
See Section 5 

Gate·Drain or Gate·Source Voltage (Note 1) ........ -40 V 
Gate Current or Drain Current ................. 50mA 
Total Device Dissipation 

(Derate 1.7 mW/"C) ....................... 300mW 

,~: Storage Temperature Range .............. -65 to +200°C \ Lead Temperatu re 
(1/16" from case for 60 seconds) ............... 300°C G ~ 

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

2N4867 2N4868 2N4869 

Characteristic 2N4867A 2N4868A 2N4869A Unit Test Conditions 

Min Max Min Max Min Max 

1 -0.25 -0.25 -0.25 nA L - IGSS Gate Reverse Current VGS=-30V,VOS=0 
2 S -0.25 -0.25 -0.25 pA I 150·C 

"3 T 
A BVGSS Gate~Source Breakdown Voltage -40 -40 -40 IG = -1 pA, VOS = 0 

4" T V 
VGSloff) Gate-Source Cutoff Voltage -0.7 -2 -1 -3 -1.8 -5 VOS =20V, 10 = 1 pA 

- I 

5 
C 

lOSS 
Saturation Drain Current 

0.4 1.2 1 3 2.5 7.5 rnA VOS=20V,VGS=0 
(Note 2) 

6 
Common-Source Forward 700 2000 1000 3000 1300 4000 "f, Transconductance (Note 2) 

1- Ilmho f = 1 kHz 

7 "0' 
Common-Source Output 1.5 4 10 
Conductance 

1-
Common-Source Reverse Transfer 

VDS = 20V, VGS = 0 I---
8 

0 
Cr•s Capacitance 5 5 5 

I- V pF f:::: 1 MHz 

9 N Ciss 
Common-Source Input 25 25 25 
Capacitance 

1- A 
10 M 20 20 20 2N4867 Series 
I- I f= 10Hz 
11 C Short Circuit Equivalent Input 10 10 10 nV VOS=10V, 2N4867 A Series 
l- en ~ 
I~ 

Noise Voltage 10 10 10 VGS=O 2N4867 Series 
f"" 1 kHz 

5 5 5 2N4867 A Series 
1-

VOS = 10V, VGS = 0 

14 NF SPOt Noise Figure 1 1 1 dB 
Rgen = 

20 K, 2N4867 Series f-l kHz 
5 K. 2N4867 A 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 H 
designed for Performance Curves PS 

• • • See Section 4 

• Analog Switches BENEFITS 

• Low I nsertion Loss 

• Commutators RDS(on) < 75 n (2N5018) 

• No Offset or Error Voltages Generated 

• Choppers by Closed Switch 
Purely Resistive 

*ABSOLUTE MAXIMUM RATINGS (25°C) 

Reverse Gate-Drain or Gate-Source Voltage 
TO-18 

See Section 5 

(Note 1) 30 V 
Gate Current .50mA 
Total Device Dissipation, Free-Air 

(Derate 3 mWrC) 500mW 

G~: Storage Temperature Range -65 to +200°C 
Lead Temperature o }c (1/16" from case for 60 seconds) 300°C s 

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic 
2N5018 2N5019 

Unit Test Conditions 
Min Max Min Max 

1 BVGSS Gate-Sou fee Breakdown Vol tage 30 30 V 'G 1 ~A, VOS 0 

'2" IGSS Gate Reverse Current 2 2 VGS=15V,VOS=O 
1-'- nA 

3 -10 -10 VOS = -15 V. VGS = 12 V i2N5018) 

:~ IO(off} Drain Cutoff Current 
-10 -10 ~A VGS -= 7 V (2N5Q19) 150°C 

S 
1'--;' T lOGO Drain Reverse Current 

-2 -2 nA 
VOG"'-15V,IS=O 

6 A -3 -3 ~A 150°C 
1- T 

VGS(off) Gate-Source Cutoff Voltage 10 5 V VOS = -15 Y, 10 = -1 p.A 7 I 

'aC lOSS Saturation Drain Current -10 -5 mA VOS = -20 V, VGS = 0 -
VGS - O. ID - -6 rnA (2N5018), 

9 VOS(on) Drain-Source ON Voltage -{l.5 -{l.5 V 
10 = -3 mA (2N5019) 

10 
Static Drain-Source ON 

75 150 " 10" -1 mA, VGS = 0 rDSlon) Resistance 

1i rdslon) Drain-Source ON Resistance 75 150 " 10 -; 0, VGS = 0 f = 1 kHz -
Common-Source Input 

12 0 Ciss 45 45 VOS"'-15V,VGS=0 
V Capacitance - N pF f = 1 MHz 

13 Crss 
Common-Source Reverse 

10 10 
VOS - 0, VGS - 12 V (2N5018), 

Transfer Capacitance VGS '" 7 V (2N5019) 

14 S td(onl Turn-ON Oelay Time 15 15 
VOO '" -6 V, VGS(onl '" 0 

15~ t, Rise Time 20 75 VGS(off} 10(on) RL 
1S T 

ns 
tdloffl Turn-OFF Delay Time 15 25 2N5018 12 V -6mA g10n _c 

2N5019 7V -3mA '_8Kn 17H t, Fall Time 50 100 

VG~ PS 

• JEDEC registered data 
VIN 0.1:~ RG ." 7,5K NOTE· "1 ,,. ~ INPUT PULSE SAMPLING SCQl>E 

1 Due to symmetrical geometry the~ units may be operated with 
RISE TIME 'm RISE TIME 0.4 nS 

source and drain leads interchanged. .,. SAMPLING FALL TIME· 1 nS INPUT RESISTANCE 10 Mil 
51 II _ SCOPE _ 51 H PULSE WIDTH 100 nS INPUT CAPACITANCE 1.5 pF 

REPETITION RATE 1 MHz 

© 1977 Slliconlx Incorporated 
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monolithic dual H 
n-channel JFETs 
designed for Performance Curves NNR 

• • • See Section 4 

• High Gain Differential BENEFITS 

Amplifiers • Minimum System Error and Calibra-
tion 

S mV Offset Maximum (2NS04S) 

• Low Drift 
S mV Drift Maximum (2NS04S) 

TO-71 
See Section 5 

*ABSOLUTE MAXIMUM RATINGS (2S0C) 

~~ Gate-Drain or Gate-Source Voltage ............... -SOV G, G2 

Forward Gate Current ........................ 30mA 
Total Dissipation (2S0C Free Air Temp.) 400mW 

5, 52 ........ 
Power Derating (to 175°C) ................. 2.67 mWrC " 0, 

Storage Temperature Range .............. -65 to +200°C ,00 
3 6 Gz 

G'\. 
Lead Temperature 

G, °0 2 0 P 
52 }O2 ( 1/16" from case for 1 0 seconds) 300°C 

0, . . . . . . . . . . . . . " BOTTOM VIEW 
G, 

0, 51 

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

2N5045 ·2N5046 2N5047 
Characteristic (Note 1) Unit Test Conditions 

Min Max Min Max Min Max 

1-'-
-1 -1 -1 "A VGS =: -50 V, VOS '" 0 V 

S 
-0.25 -0.25 -0.25 

VGS ~ -30 V VOS ~OV I 2 T IGSS Gate Reverse Current 

la A 
oA 

-250 -250 -250 . I T-150·C 
I-T 

I~' VGS(off) Gate-Source Cutoff Voltage -0.5 -4.5 -0.5 -4.5 -0.5 -4.5 V VOS = 15 V, '0 =: 0.5 nA 

5 C IDSS Drain Saturation Current 0.5 8.0 0.5 8.0 0.5 8.0 rnA 

6 
Common-Source Forward 

1.5 6.0 1.5 6.0 1.5 6.0 f = 1 kHz 

'" Transconductance 
:-:- mmho 

7 IYfsl 
Common-Source Forward 1.5 1.5 1.5 f=100MHz 
Admittance 

'-0 Common·Source Output 
8 V 00, Conductance 25 25 25 ,umho f'" 1 kHz 

,- N 
VOS'" 15V,VGS=DV 

9 A 
Ciss 

Common-Source Input 8.0 8.0 8.0 
M Capacitance - , pF f= 1 MHz 

10 C Crss 
Common-Source Reverse 4.0 4.0 4.0 
Transfer Capacitance 

~ NF Spot Noise Figure 5.0 5.0 d8 f - 10 Hz, RG -1 MQ 

Equivalent Short·Circuit "V 12 ." Input Noise Voltage 200 200 vHz f = 10 Hz 

13 IIGSS1-IGSS2 1 Differential Gate Current 10 10 10 "A VGS--15V,VDS-OV TA - l00"C 

14 IDSS1/1DSS2 Drain Current Ratio (Note 2) 0.95 1.0 O.g 1.0 0.8 1.0 VGS-OV,VOS-15V 

15 M 
Differential Gate-Source 5 10 15 10-50,uA _A 

IVGS1-VGS2 1 Vas'" 15V 

~~ Voltage 5 10 15 rnV 10'" 200JJ.A 

17 H 
Gate-Source Voltage 

5 10 15 VOS-15V,ID-200,uA, T8 - -2S"C 

-;S' "IVGS1-VGS21 
Differential Drift (Note 3) 5 10 15 TA '" 25"C T8 = lOO"C 

19~ 9fsl/9fs2 Transconductance Ratio 0.95 1.0 O.g 1.0 0.8 1.0 -
(Note 2) 

f= 1 kHz 120 Ig051-90s2 1 Oiff. Output Conductance 1.0 2.0 3.0 ,umho 
VOS = 15 V, 10 =- 200,uA 

.. JEDEC registered data. NNR 
NOTES: 

1. Individual FET characteristics. The terminals of the FET not under test are open-circuited for these measurements .. 
2. Assumes smaller value in numerator. 
3. Measured at end points, T A and T8. 

© 1977 SllIcon!)c Incorporated 



p-channel JFETs H 
designed for Performance Curves PS 

• • • See Sedion 4 

• Analog Switches BENEFITS 

• Simplifies Series-Shunt Switching when • Commutators Combined with 2N4393, its N-Channel 
Complement 

• Choppers • Low Insertion Loss in Switching 
Systems RON < 75 n (2N5114) 

Integrator Reset Switch • Short Sample and Hold Aperture Time • Crss<7pF 

• High Off-Isolation ID(off) < 500 pA 

*ABSOLUTE MAXIMUM RATINGS (25°C) 

Reverse Gate-Drain or Gate-Source Voltage TO-1S 

~ (Note 1) 30V 
See Section 5 

Gate Current .50mA 
Total Device Dissipation, Free-Air 

(Derate 3 mWrC) 500mW 

°4: Storage Temperature Range -65 to +200° C 
Lead Temperature 

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

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

2N5114 2N5115 2N5116 
Characteristic Unit Test Conditions 

Min Max Min M .. Min Max 

1 BVGSS Gate-Source Breakdown Voltage 30 30 30 V IG - 1 IJ.A. Vos - a 
(-

500 500 500 12.. pA 
IGSS Gate Reverse Current VGS=20V,VOS=O 

(2. 1.0 1.0 1.G "A 150°C 

4 -500 -500 -SOD pA 
VOS - -15 V, VGS - 12 V (2N5114( 

155 ICloff) Drain Cutoff Current VGS = 7 V (2N5115), 

1- ! 
-1.0 -1.0 -1.0 "A VGS = 5 V (2N5116) 1S0°C 

I~ T 
VGS(off) Gate-Source Cutoff Voltage 5 10 3 6 1 4 V VOS=-15V,lo=-lnA 

I 
Saturation Drain Current (Note 2) 

VGS 0, VOS 18V (2N5114) 
7 C lOSS -30 -90 -15 -00 -5 -25 mA VOS = -15 V (2N5115, 2N5116) 

(-

I~ VGSIf) Forward Gate-Source Voltage -1 -1 -1 IG=-l mA,VOS=O 

V VGS = 0, ID = -15 mA (2N5114) 
9 VOS(on) Orain·Source ON Voltage -1.3 -0.8 -0.6 10'" -7 mA (2N51151. 10 '" -3 mA (2N5116) 

1-
Static Orain·Source ON Resistance 75 100 150 n VGS-O,IO - -1 mA 10 rOSlon) 

I!!.- D 
'ds(on) Orain·Source ON Resistance 75 100 150 n VGS=O,IO-O If - 1 kH, 

1..!1. ~ 
Ciss Common·Source Input Capacitance 25 25 25 VOS--1S.VGS-O If-l MH, 

Common·Source Reverse Transfer pF VOS - 0, VGS - 12 V (2N5114) 
13 e", Capacitance 7 7 7 VGS = 7 V 12N5115), VGS = 5 V (2N5116) 

2N5114 2N5115 2N5116 

Il! ~ td(on) Turn-ON Delay Time 6 10 12 VOO -10V -6V -6V 

(..!? ~ I, Rise Time 10 20 30 VGSloff) 12V 7V 5V 

8 10 
n, 

RL 580n 743n 1800n 
I..!!. c tdloff) Turn·OFF Delay Time 8 

17 H If Fall Time 15 30 50 VGS(on) 0 0 0 

1010nl -15mA -7mA -3mA 

'f8l: 
PS 

• JEDEC registered data. 

NOTES: 
o.11'F RG 

1. Due to symmetrical geometry these units may be operated with V~~11- 12K 75K INPUT PULSE SAMPLING SCOPE 

source and drain leads interchanged. r--:", RISE TIME -- 1 ns RISE TIME 0.4 n5 

2. Pulse Test PW 3OO"s. duty evcle" 3%. - SAMPLING FAl.l. TIME 1 nS INPUT RESISTANCE 10 MU 
51 n SCOPE 51 U PULSE WIOTH 100 n5 INPUT CAPACITANCE 1.SpF 

- - REPETITION RATE 1 MHz 

© 1911 Sfllconlx Incorporated 
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n-channel JFET H 
designed for • • • 
• Low and Medium Frequency BENEFITS 

Amplifiers • Low Cost 

*ABSOLUTE MAXIMUM RATINGS (25°C) TO-I06 
See Section 5 

Gate-Drain or Gate-Source Voltage __ .............. -25 V 

G~: Gate Current ................................ 10 mA 

R Total Device Dissipation 
(25°C Free Air Temperature) ................ 350 mW 

Power Derating (to +125°C) ................. 3.5 mW;oC G 
~ Storage Temperature Range .............. -55 to +125°C 

EJ Operating Temperature Range ............. -55 to +125°C o 0210 \ Lead Temperature 
(1/16" from case for 10 seconds) ............... 300°C 

S 

BOTTOM VIEW S 

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic Min Max Unit Test Conditions 

I--.! S IGSS Gate Reverse Current 
-10 nA 

VGS =-15 v. VOS =0 
I 

1...2 
--{j.G ~A ITA=S5"C 

T 

I~ A BVGSS Gate-Source Breakdown Voltage -25 IG=-1O~A,VOS=0 

I~ J VGSloff) Gate-Source Cutoff Voltage --{j.4 -S.O V VOS=15V,ID=1 }.LA 

1----= C VGS Gate-Source Voltage -7.5 VOS = 15 V, 10 = 100 ~A 

G lOSS Saturation Drain Current 1.0 40 mA VOS=15V,VGS=0 

I""": rds{onl Drain-Source ON Resistance 500 n VGS=O,IO=O 

S 
Common-Source Forward 

2000 9000 9f, Transconductance f", 1 kHz 

1-
I~ D 90S Common-Source Output Conductance 200 ,umho 

y Common-Source Forward 
lS00 10 N 9f5 Transconductance VOS=15V,VGS=0 

I-A 

I~ M Ciss Common-Source Input Capacitance 20 f= 1 MHz 
I pF 

12 C Crss 
Common-Source Reverse Transfer 

5.0 Capacitance 
1-

IRG=150kn I~ NF Common~Source Spot Noise Figure 3.0 dB 

VOS=15V,1 0 =lmA\ 
f"" 1 kHz 

14 eN 
Equivalent Short Circuit Input Noise 

50 
nV 

NBW "" 150 Hz 
Voltage .JHz 

* JEDEC registered data 

© 1917 Siliconix incorporated 
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monolithic dual 
n-channel JFETs 
designed for . . . 
• Differential Amplifiers 
• FET Input Op Amps 

*ABSOLUTE MAXIMUM RATINGS (25°C) 

Gate-Drain or Gate-Source Voltage ............... -50 V 
Gate Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 50 mA 
Device Dissipation (Each Side), T A = 85°C 

(Derate 2.56 mW;oC) ...................... 250 mW 
Total Device Dissipation, T A = 85°C 

(Derate 4.3 mW/oC) ....................... 500 mW 
Storage Temperature Range .............. -65 to +200°C 

H 
Performance Curves NNP 
See Sedion 4 

BENEFITS 
• Minimum System Error and Calibration 

5 mV Maximum Offset (2N5196, 97) 

• Low Drift 
5 IlV;oC Maximum (2N5196) 

• Simplifies Amplifier Design 
Low Output Conductance 

TO·71 
See Section 5 

" 
50 0 D2 

G, 0 3
2 670 G2 

o ' 
D, 0 

" BOTTOM VIEW 

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

1 

2" IGSS Gate Reverse Current 

3" S BVGSS Gate-Source Breakdown Voltage 

""7 T 
VGS(offj Gate-Source Cutoff Voltage 

5" 
A 
T VGS Gate-Source Voltage ....:.. 
I 

6 C IG Gate Operating Current 

"1 lOSS Saturation Dram Current 

~ 9j, Common-Source Forward Transconductance 

9 9h Common-Source Forward Transconductance 

10 D 9D' Common-Source Output Conductance 

"iT V 90' Common-Source Output Conductance 
1TN Ciss Common-Source Input Capacitance 

~~ Crs5 Common-Source Reverse Transfer CapacItance 
- I 
14 C NF Spot NOIse Figure 

-
15 'n Equivalent Short-Circuit I nput Noise Voltage 

2N5196 
Characteristic 

Min Mox Unit Test Conditions 

-25 

-50 
I f---f--:-::-+--,P::,A-'---j VGS '" -30 V, VOS = 0 

nA 

-50 IG=-1J.lAVoS=0 
-OJ -4 V VOS-20V,lo=lnA 

-0.2 -3.8 

-15 f-__ f-__ -j--,P_A-I VOG = 20 V, 10 '" 200 IlA If--o------
nA I 125"C -15 

07 7 

1000 4000 

700 1600 

50 

4 

6 

2 

0.5 

20 

2N5197 2N5198 

rnA VOS = 20 V, VGS =0 

jJmho 

pF 

VOS 20V,VGS a 
VOG - 20 V, 10 '" 200jJA 

VOS =20V, VGS '" 0 

VOG - 20 V, 10 - 200jJA 

dB VoS=20V,VGS=0 

nV 
,iH,' 

2N5199 
Umt 

f = 1 kHz 

f= 1 MHz 

f - 100 Hz, 
RG=10MD. 

Test Conditions 
Min Max Min Max Min Max Min Max 

16 11G1-IG21 

-
17 IOSS1 

iOSS2 
-M 
18 A gfsl 

T gfs2 
,-C 

i.!!. 7 IVGS1-VGS2 1 

20 N 
t>IVGS,-VGS2 1 

i_ G 
t>T 

21 

1-
22 9051-9052 1 

• JEOEC registered data. 

NOTES: 

Differential Gate Current 

SaturatIon Dram Current Ratio 
(Note 1) 

Transconductance RatiO 
(Note 1) 

DIfferential Gate·Source Voltage 

Gate-Source Differential Voltage 
Change WIth Temperature 
(Note 2) 

Differential Output Conductance 

5 nA 

0.95 1 0.95 1 0.95 1 0.95 1 

0.97 1 0.97 1 0.95 1 0.95 1 -

5 5 10 15 mV 

5 10 20 40 

"V('C 
5 10 20 40 

1 , 1 1 f.1mho 

1. Assumes smaller value in numerator. 2. Measured at end points, T A and TB. 

3·39 

VoG -20V, 125°C 
10 == 200f.1A 

VOS=20V,VGS=OV 

f = 1 kHz 

VOG=20V, TA= 25°C 
10 = 200 J..IA T8 '" 125°C 

TA - -5SoC 
TB == 25°C 

f = 1 kHz 

NNP 

© 1977 Siliconix incorporated 
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n-channel JFETs H 
designed for Performance Curves NIP 

• • • See Section 4 

• Low ON Resistance BENEFITS 

Analog Switches • Low Insertion Loss 

• Commutators 
ROS(on) < 5 Q (2N5432) 

• Small Error in Measurement Systems 

• Choppers 
VOS(on) < 50 mV (2N5432) 

• High Off-Isolation 

• Integrator Reset Capacitors ' IO(off) < 200 pA 
• High Speed 

• Low Noise Audio Amplifiers td(on) < 4 ns 

• Low Noise Audio-Frequency Ampli-
fication 

*ABSOLUTE MAXIMUM RATINGS (25°C) en < 2 nV/yHz at 1 kHz Typical 

Reverse Gate-Drain or Gate-Source Voltage ..... , , , ,-25 V 
TO-52 

Gate Current ......... , . , , , .......... , , ..... 100 mA See Section 5 
Drain Current ................ , ...... , ...... 400 mA 
Total Device Dissipation at 25°C 

Free-Air Temperature (Note 1) .. , ..... , . , .... 300 mW 
Storage Temperature Range ....... , . , .... -65 to +150°C 

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

G,C 

0 s 

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

2N5432 2N5433 2N5434 
Characteristic Unit T est Conditions 

Min Max Min Max Min Max 

1 -200 -200 -200 pA 

~ 1- IGSS Gate Reverse Cummt VGS = ·15 V, VDS = 0 
2 ·200 ·200 -200 nA 

13" BVGSS Gate Source Breakdown Voltage -25 ·25 ·25 V IG - -lilA, Vos - 0 

:~ s 200 200 200 pA 
T IO(off) Drain Cutoff Current VDS = 5 V, VGS = ·10 V 
A 200 200 200 nA 150°C 

16 T 
Gate·Source Cutoff Voltage ., ·10 ·3 ·9 ·1 ·4 V Vas = 5 V, 10 '" 3 nA I VGS(off) 

1- c Saturation Drain Current 
7 IDSS (Note 2) 150 100 30 rnA VDS = 15 V, VGS = 0 

IS rOS(an) Static Drain-Source ON Resistance 2 5 7 10 ohm 
Ig Drain-Source ON Voltage 50 70 100 mV 

VGS '" 0,10'" 10 mA 
VOS(on) 

10 rds(on) Drain-Source ON Resistance 5 7 10 ohm VGS' 0, ID . 0 f - 1 kHz 

111 D 
Ciss Common-Source Input Capacitance 30 30 30 

Y I-
N Common·Source Reverse Transfer 

pF VDS=O,VGS='lOV f= 1 MHz 
12 Crss Capacitance 15 15 15 

13 td(onl Turn-ON Delay Time 4 4 4 
VDD=1.5V, 114 145 1112N54321 

t, Rise Time 1 1 1 VGS(on) '= 0, 1_ s n, 
VGSloff) = -12 V, 

RL = 143 1112N54331 
15 w 'dloffl Turn-OFF Delay Time 6 6 6 

140 !l12N54341 1- 10(on) '" 10 mA 
16 tf Fall Time 30 30 30 

"JEOEC registered data. NIP 

NOTES: 
1. Derate linearly at the rate of 2.3 mwtC. voo 

2. Pulse test required pulsewidth 300 J,J.S, duty cycle ~ 3%. ~ vOD-vOSIONI 
o L IO{ON) INPUT PULSE SAMPLING SCOPE 

Y'N VOUT RISE TIME 0.25"1 RISE TIME 0.4 nI 

RG S FAll TIME 0.75", INPUT RESISTANCE 10 M 
5.!! PULSE WIDTH 200", INPUT CAPACITANCE 1.5pF 

PULSE RATE 550 pps 

© 1977 S.III::on." Incorporated 
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matched dual H 
n-channel JFETs 
designed for Performance Curves NFA 

• • • See Section 4 

• Low and Medium Frequency BENEFITS 

DiHerential Amplifiers • Minimum System Error and Calibra-
tion 

5 mV Offset Maximum (2N5452) 

*ABSOLUTE MAXIMUM RATINGS (25°C) • Simplifies Amplifier Design 

Any Lead-To-Case Voltage ............... _ .. _. ±100 V 
Output Conductance Less that 
1 J.lmho 

Gate-Drain or Gate-Source Voltage .............. -50 V TO-71 

Gate-To-Gate Voltage ... _ .................... ±100 V See Section 5 

Gate Cu rrent ............................... 50 mA 

~~ 
Total Device Dissipation 85°C (Each Side) ....... 250mW 

Case Temperature (Both Sides) ...... 500mW G, G2 

Power Derati ng (Each Side) . . . . . . . . . . . . . . 2.86 mW/"C 
(Both Sides) ............... 4.3 mW/"C 

8, 82 

Storage Temperature Range -65 to +250°C " ............. 
0' 0, 

if" 
Lead Temperature (1/16" from case for 10 seconds) ... 300D C G, 30 0' 

'0 0 7 G2 D, 10 

~, " BOTTOM VIEW 

*ELECTRICAL CHARACTERISTICS (25D C unless otherwise noted) IALTERNATEI 

2N5452 2N5453 2N5454 
Characteristic Unit Test Conditions 

Min Mox Min Mox Min Mox 

1 -100 -100 -100 pA 
1- IGSS Gate Reverse Current VGS = -30V, VOS = OV 

TA= 150°C 
! 1- -200 -200 -200 oA 

S Gate-Source Breakdown 3 
T BVGSS Voltage -50 -50 -50 VDS=OV,IG=-l/J-A 

1- A Gate-Source Cutoff 
4 T VGS(off) Voltage -1 -4.5 -1 -4.5 -1 -4.5 V VOS=2DV,IO= 1 nA 

1-::- I 
VGS Gate-Source Voltage -0.2 -4.2 -0.2 -4.2 -0.2 -4.2 VOS = 20V, 10 = 50llA I~ e 

I~ VGSlfl Gate-Source Forward Voltage 2 2 2 VDS-=OV,IG-lmA 

7 IDSS Drain Saturation Current 0.5 5.0 0.5 5.0 0.5 5.0 mA VDS '" 20V, VGS -= ov 

I.!!. Common·Source Forward 1000 3000 1000 3000 1000 3000 f - 1 kHz 
9j, Transconductance 1000 1000 1000 

1,% 
VOS -= 20V, VGS -= OV f'" 100 MHz 

Common,Source Output 3.0 3.0 3.0 
Mmho 

I;~ go, Conductance 1.0 1.0 1.0 VDS - 20V, 10 -= 200pA 
f -= 1 kHz 

1"- 0 
Common,Source Input 

12 y Ciss 4.0 4.0 4.0 

I- N Capacitance 
VDS "'- 20V, VGS =OV 

13 
A 

Crss 
Common,Source Reverse 

1.2 1.2 1.2 
pF f'" 1 MHz 

M Transfer Capacitance 
1;4" I 

Cdgo Drain·Gate Capacitance 1.5 1.5 1.5 VOG -10V, IS - OV 
I- e 
'5 eo 

Equivalent Short Circuit 
20 20 20 

nV 
VOS = 20V, VGS = OV f = 1 kHz Input Noise Voltage ¥'Hz 1-

lEI 

16 NF Common·Source Spot 
0.5 0.5 0.5 dB 

VOS oo20V, VGS= OV, 
f -= 100 Hz Noise Figure RG -= 10 Mn 

17 IOSS1/1DSS2 
Drain Saturation Current Ratio 

0.95 1.0 0.95 1.0 0.95 1.0 - VDS=20V,VGS-=OV (Note 1) 
1-

Differential Gate·Source lB M IVGS1-VGS2 1 5.0 10.0 15.0 

1'9 
A Voltage 

T Gate·Source Voltage 0.4 O.B 2.0 mV T" 25°C to _55°C 
I- e t>IVGS1-VGS2 1 Oifferential Change with 

I~ H Temperature 0.5 1.0 2.5 VOS=20V,IO,,200pA T -= 25°C to +125°C 
I Transconductance Ratio 

21 N gfs1/9fs2 0.97 1.0 0.97 1.0 0.95 1.0 -
G (Note 1) 

f = 1 kHz 1-
22 130s1-9os21 

Differential Output 0.25 0.25 0.25 pmhos 
Conductance 

"JEDEC registered data NOTE: NQP 
1. Assumes smatter value in numerator. 

© 1977 Slllcon!x Incorporated 
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n-channel JFETs H 
designed for Performance Curves NRL 

• • • See Section 4 

• General Purpose Amplifiers BENEFITS 

Switches • Low Cost • • Automated I nsertion Package 

*ABSOLUTE MAXIMUM RATINGS (25°C) TO·92 
See Section 5 

Drain-Source Voltage ......................... 25 V 
Drain-Gate Voltage ........................... 25 V • INSULATED CASE 

• DRAIN AND SOURCE 

Source-Gate Voltage .......................... 25 V CAN BE INTERCHANGED 

• INSENSITIVE TO LIGHT 

Total Device Dissipation at 25° C ............... 310mW 

"~: Derate above 25° C ., ................. 2.82 mW/"C 
Operating Junction Temperature ................ 135°C 
Storage Temperature Range .............. -65 to +150°C 0 s G 

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic 
2N5457 2N5458 2N5459 

Unit Test Conditions 
Min TVp Ma. Min Tvp M .. Min TVp M .. 

1-1. S 
-.01 -1.0 -.01 1.0 -.01 -1.0 

VGS ~ -15 V, VOS = ob.-;rn-" IGSS Gate Reverse Current 
-200 -200 

oA 

12T 
-200 TA Ilooe 

3 A BVGSS Gate-Source Breakdown -25 -60 -25 -60 -25 -60 IG - -lOf.lA. VOS = 0 

1-; T 
Voltage V 

VGS!offl 
Gate-Source Cutoff -0.5 -60 -1.0 -7_0 -2_0 -8.0 VOS - 15 V, 10 = 10 nA 

1-' 
Voltage 

Saturation Drain 5 C lOSS Current 1.0 5.0 2.0 9.0 4.0 16 rnA VOS -0 15V,VGS = 0 (Note 1) 

6 '" 
Common-Source For- 1,000 5,000 1,500 5,500 2,000 6,000 
ward Transconductance f = 1 kHz 1- 0 j.1mho 

7 go, 
Common-Source Out- 10 50 15 50 20 50 

I-V put Conductance VOS 15V,VGS=0 

B N Ciss 
Common-Source Input 4.5 7.0 4.5 7.0 4.5 7.0 

I_A 
Capacitance f~ 1 MHz 
Common'-Sou rce Re 

pF 

9 M Crss verse Transfer Capac i- 1.0 3.0 1.0 3.0 1.0 3.0 

1-' 
tance 

C VOS 15 V, VGS 0 

10 NF Noise Figure .04 3.0 .04 3.0 .04 3.0 dB RG lMH, f"" 1 kHz 

NBW=l Hz 

* JEDEC registered data 
NRL 

NOTE: 
1. Pulse test pulsewidth '" 2 ms. 
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n-channel JFETs H 
designed for Performance Curves NH 

• • • See Section 4 

• VHF/UHF Amplifiers BENEFITS 

• Mixers • Low Cost 

• Completely Specified for 400 MHz 

• Oscillators Operation 

• Low Error Analog Switch 

• Analog Switches Very Little Charge Coupling 

*ABSOLUTE MAXIMUM RATINGS (25°C) 
Crss < 1.0 pF 

Drain·Gate Voltage .......................... .. . 25 V 
Source Gate Voltage ............................ 25 V TO·92 

Drain Current ............................... 30 mA See Section 5 

Forward Gate Current ......................... 10mA 
Total Device Dissipation @25°C ................ 360 mW • INSULATED CASE 

Derate above 25° C ..................... 3.27 mW/"C • INSENSITIVE TO LIGHT 

Operating Junction Temperature Range ..... -65 to +135°C 

G~: Storage Temperature Range .............. -65 to +150°C 
Lead Temperature 

(1/16" from case for 1 0 seconds) ............... 240°C 0 s G 
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic 2N5484 2N5485 2N5486 Unit Test Conditions 
Min Max Min Max Min Max 

1 -1.0 -1.0 -1.0 
-:-s IGSS Gate Reverse Current nA VGS -20 V, VOS =- 0 

. .-2. T 
-200 ·200 -200 TA 1100'C 

3 A BVGSS ~~~~a~~urce Breakdown ·25 -25 ·25 IG -1 pA, VOS -'- 0 
,-T V 

4 , V Gate-Source Cutoff -0.3 -3.0 -0.5 -4.0 -2.0 -fLO VOS 15 V, 10 10 nA GS(oft) Voltage 

ISc 
lOSS Saturation 01 a III Current 10 50 40 10 80 20 mA VOS 15 V, VGS o (Note 11 

6 
CommOIl-Source Forwald 

3,000 G,OOO 3,500 7,000 4,000 8,000 9fs TrdnsconductdllCe 
I- f = , kHz 

7 9o, 
Commoll-Source Output 

50 60 75 
Conductance 

-
8 Common-Source Forwanl 2,500 f - 100 MHl 

9 Re(Yfs) Transconductance 3.000 3,500 , 400 MHI 
- Pillilo, 

~ R Common-Source OutPLI t 75 f 100 MHl 

e(Yosl Conductance 100 100 VOS 15 V, VGS 0 , 400 MHl 

"""""i2 Common-Source Input 100 , 100 MHI 
-0 Re(Yisl Conductance ...22.. V 1,000 1,000 1 400 MHl -

14 N Ciss 
Common-Source Input 

5.0 50 5.0 
_A Capacitance 

15 M Crss 
Common-Source Reverse 

1.0 10 1.0 pF , 1 MH/ 

-' 
Transfer Capacitance 

16 C Coss 
Common-Source Output 2.0 20 70 
Capacitance -17 2.5 2.5 2_5 VOS 15 V, VGS 0, RG 1 MS! , 1 kHl 

18 3.0 VOS 15 V, '0 1 mA, RG 1 k~~ 

~ 
NF Noise FIgure , 100 MHI 

20 20 
VOS 15 V, 10 4 mA, RG 1 kS! 

12!.. 4.0 40 
dB 

, 400 MHI 

21 Commoll-Source Power 16 25 VOS 15 V, 10 1 mA 
1...,.- Gp , 

, 100 MHI 

I.E.. 
Gain 18 30 18 30 

VOS 15 V, 10 4mA 
23 10 20 10 20 , 400 MHI 

• JEDEC registered data NH 

NOTE: 

1 Pulse Test PW 300 J..Is, duty cycle:( 3% 

© 1977 Siliconix incorporated 
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matched dual S 
n-channel JFETs Performance Curves NS 

See Section 4 

designed for BENEFITS 

• • • • Ultra-Low Noise 
en = 8 nV /v'Hz at 10 Hz (Typical) 

• Differential Amplifiers 
en = 2 nV /v'Hz at 1 kHz (Typical) 

• Minimum System Error and Calibration 
5 mV Offset Maximum 
CMRR> 100 dB 

*ABSOLUTE MAXIMUM RATINGS (25°C) 
See SI-71 or 

T0-71 Altamativa 

Gate-Drain or Gate-Source Voltage ............... -40 V 

~ r-:-'"" Gate Current ________ ..... _ ................. 50 111 A 
Device Dissipation (Each Side), T A = 85°C 

G, G, 

(Derate 2.0 mW;oC) ....................... 250mW 
" " Total Device Dissipation, T A = 85°C 

" (Derate 3.0 mW;oC) ................ _ ...... 375mW G, 0' 0, t Storage Temperature Range .............. -65 to +150°C 
,0 o. 
'0 01 G2 

Lead Temperature 
0, ,0 

" (1/16" from case for 30 seconds) ............... 300°C BOTTOM VIEW " 
IAL TERNATE) 

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 
Characteristic Min M" Unit TeM Condition$ , 

Gate Reverse Current 
250 pA 

I, IGSS 
-250 ,A 

VGS"-30V,VOS=O 
150°C 

I~ , BVGSS Gate-Source Breakdown Voltage -40 IG - -1 pA, Vas'" 0 
T I. A VGS(off) Gate-Source Cutoff Voltage 0.7 "' V VOS'"20V,IO'" 1 nA 

i~ T V Gate Source Voltage -0.2 ~3.8 
I 

-100 pA VOG=20V.IO=200jJ.A 
6 C IG Gate Operating Current 

I, 
-100 ,A 12SOC 

lOSS Saturation Drain Current (Note 1) 0.5 7.5 rnA Vos -- 20V, VGS a 
8 ", Common-Source Forward Transconductance 

1000 4000 VOS-20V,VGS-0 (Note 1) 1- Common-Source Forward Transconductance 
9 '" (Note 11 500 1000 /-Imho 

VOG=20V,IO=200 /-iA 1= 1 kHz 

110 D 
y 9o, Common-Source Output Conductance '0 VOS-20V,VGS-0 

1"'11 N 
90. Common-Source Output Conductance , VOG - 20 V,IO '" 200 1-1 A 

112" ~ Ciss Common·Source Input Capac't~nce 25 
VOS-20V,VGS=0 1= 1 MHz 

:~ ~ Common-Source Reverse Transler Capac,tance 5 
pF 

Crss 

2N5515·19 30 
,4 

Equivalent Short Circuit Input 
2N5520·24 15 

'V 
VDG" 20V,ID = 200/-iA 

i = 10 Hz 

" Noise Voltage vWz 
2N5S1S-24 ,0 f" 1 kHz 

Characteristic 
2N5515,20 2N5516,21 2N5517,22 2N5518,23 2N5519,24 

Unit Test Conditions Mm M .. Min M" Min M .. Min M" Min M" 
15 IIG1-IG21 

Oifferent,,,1 Gate 
10 '0 10 10 10 ,A VDG 20 V. 12SoC 

1-
Current IO~200/-iA 

IOSSl Saturation Drain 
16 

JOSS2 
Current Ratio 0.95 , 0.95 , 0.95 1 0.95 , 0.90 , - VOS = 20 V, VGS = 0 
(Notes 1 and 2) 

1-
O,fferential Gate 

17 IVGS1-V GS21 
Source Voltage 5 5 10 15 15 mV 

I-M 
25°C A TA" 

T .1IVGS1-VGS2i Gate·Source Voltage 5 '0 20 40 80 T8 = 125°C 
18 C ---- O,fferent,aIOr<ft /-IV/"C 

TA - -55~C H ~T (Note 3) 5 10 20 40 80 VOG"20V, 
I ID-200pA T8 - 25'C 

1- N 
19 G Ig051-gos2 1 

Differential Output a.' a.' a.' 0' a.' /-ImhO Conductance 
I- f = 1 kHz 

20 
91s1 Transconductance 

0.97 , 0.97 I 0.95 , 0.95 , 0.90 , -
9152 RatiO (Notes 1 and 2) 

1-
Common Mode VOO-10t020V, 

21 CMRR Rejection Ratio 100 '00 90 dB 
'0 - 20C/pA (Note 4) 

• JEDEC registered data. 3. Measured at end points, T A and T8 NS 
NOTES: (~VDD ) 
1. Pulse test required. pulsewidth 300 /-IS, duty cycle";; 3% 4. CMRR '" 2O1091O ----- 6.VOD = lOY. 

2_ Assumes smaller value in numerator. 
6.IVGS1-V GS21 

© 1977 Siliconhc incorporated 
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monolithic dual H 
n-channel JFETs Performance Curves NNP 

See Section 4 

designed for • • • BENEFITS 

• High Input Impedance 

• General Purpose 
IG < 50pA 

• Minimum System Error and Calibra-

Differential Amplifiers tion 
5 mV Offset Maximum (2N5545) 

*ABSOLUTE MAXIMUM RATINGS (25°C) TO·71 
See Section 5 

Gate·Drain or Gate·Source Voltage ................ -50 V 

~e-
Gate Current ................................ 30 mA 
Device Dissipation (Each Side), T A = 25°C G, G2 

(Derate 1.67 mW/"C) ...................... 250 mW 
Total Device Dissipation, T A = 25°C 

S, 52 

(Derate 2.67 mW/"C) ...................... 400 mW " D, 

Storage Temperature Range .............. --65 to +200°C ,0 ° 

J~ 
0 3 6 0 G2 

Lead Temperature G, 021 7 

D, ° 
52 ,,~D2 (1/16" from case for 30 seconds) ............... 300°C " BOTTOM VIEW 

., 0, 5, 

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic Min Max Unit Test Conditions 

1 -100 pA I 

2' 5 IGSS Gate Reverse Current VGS = -30 V. VDS = 0 
ITA=150° -150 nA 

'3 T 
aVGSS Gate-Source Breakdown Voltage -50 IG =-1 ~A. VDS-O A V 

4' T VGS(off) Gate-Source Cutoff Voltage -0.5 -4.5 Vos - 15 V, 10 - 0.5 nA 

"5 I 
IG Gate Operating Current -50 pA VDG -15 V.ID - 200~A 

C 
6' IDSS Saturation Drain Current 0.5 a mA VDS-15V.VGS-0 

7 9f, Common-Source Forward Transconductance 1500 6000 
J.lmho f = 1 kHz 

6' D go, Common-Source Output Conductance 25 

~ Y Ciss Common-Source Input Capacitance 6 
VDS = 15 V. VGS = 0 

i pF f= 1 MHz N Crss Common-Source Reverse Transfer Capacitance 2 .:.:. A 
11 M NF Spot Noise Figure 3.5 

dB 
2N5545 f- 10 Hz, 

I 5 VDG=15V. 2N5546 RG = 1 Mil - C 180 nV IO=200J,J.A 2N5545 
12 en Equivalent Short Circuit Input Noise Voltage 

v'Hz' 
f = 10 Hz 

200 2N5546 

2N5545 2N5546 2N5547 
Characteristic Unit Test Conditions -Min Max Min Max Min Max 

13 IIG1-IG21 Differential Gate Current 5 5 5 nA VDG=15V.ID=200~A \TA=125°C 
1-

14 
IDSSl Saturation Drain Current 

0.95 1 0.90 1 0.90 1 VOS = 15 V, VGS =0 
IDSS2 Ratio (Note 1) 

-

1-
5 10 15 ID-50~A Differential Gate-Source 

15 M IVGS1-VGS2( Voltage mV VOG = 15 V 
A 5 10 15 ID - 200~A 

I- T 2SoC 
C 10 20 40 

TA= 

16 
H liWGS1-VGS21 Gate-Source Voltage 

~vfc 
T8 = 12SoC 

I liT Differential Drift (Note 2) TA - _55°C 
N 10 20 40 

Ta = 25°C 
1- G VOG:::: 15 V. 10 '" 200 IJ.A 

91s1 Transconductance Ratio 
17 - 0.97 1 0.95 1 0.90 1 -

9f52 (Note 1) f = 1 kHz -
Differential Output 

18 Igos 1-90521 Conductance 1 2 3 ,umho 

• JEOEC registered data. 
NNP 

NOTES: 
1. Assumes smaller value in numerator. 
2. Measured at end points. T A and TB. 

© 1977 S,lIcon,x Incorporated 
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n-channel JFET H 
designed for Performance Curves NH 

• • • See Section 4 

• Analog Switches BENEFITS 

• Low Cost 

• Choppers • Automatic I nsertion Package 

• No Offset or Error Voltages Generated 

• Commutators by Closed Switch 
Purely Resistive 

• Low Charge Coupling from Driver to 
Load 

Crss = 0.8 pF Typically 

*ABSOLUTE MAXIMUM RATINGS (25°C) 
TO·92 

Gate-Drain or Gate-Source Voltage ... _ .. _ ......... -25 V See Section 5 

Gate Current. ............................... 10 mA 
Total Device Dissipation at (or Below) T A = 25°C .. 360 mW 

(Derate 3.27 mW;oC to 135°C) • INSULATED CASE 
• INSENSITIVE TO UGHT 

Operating Temperature Range ............. -55 to +135°C 

,~: Storage Temperature Range .............. --65 to +150°C 
Lead T em peratu re 

(1/16" from case for 10 seconds) . _ ............. 240°C D s G 

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic Min Max Unit Test Conditions 

I~ IGSS Gate Reverse Current 
-1.0 nA 

VGS=-15V.VOS=0 
2 --0.2 ~A TA-l00°C 

13 
Drain Leakage Current 

1.0 nA 
VOG = 15 V, IS = 0 14 lOGO 0.2 ~A TA-l00°C 

1-5 
1--+ T IOloltl Drain Cutoff Current 

10 nA 
VOS = 12 V. VGS = -10 V 

6 A 2.0 ~A TA -100°C 
I]T BVGSS Gate-Source Breakdown Voltage -25 IG "" -10 J.1.A, VOS '" 0 
lSi 

VGSlf) Gate-Source Forward Voltage 1.0 V IG '" 1 rnA, VOS =0 
1----:- C 

1.5 9 VOSlon) Drain-Source ON Voltage lo=7mA,VGS=O 
110 rOSlan) Static Drain-Source ON Resistance 150 n lo=O.lmA,VGS=O I" lOSS Saturation Drain Current 15 rnA Vas - 15 V, VGS - 0 

12 rds(on) Drain-Source ON Resistance 150 n ID=O,VGS=O f == 1 kHz 
1- 0 

13 Y Ciss Common-Source Input Capacitance 5.0 VOS = 15 V, VGS = 0 
1-

14 N Crss Common-Source Reverse Transfer pF f == 1 MHz 

Capacitance 
1.2 VOS = 0, VGS = -10 V 

15 5 td(on) Turn ON Delay Time 5 
I-w 

VOD = 10 V,ID(on) = 7 mA, RL == 1.21K n 16 t, Rise_Time 5 
I-I ns VGSlonl = 0, VGSloff) = -10 V 17 T tdloff) Turn OFF Delay Time 15 
I-C 

18 H tf Fall Time 10 

"JEDEC registered data NH 

© 1977 Sillcontx incorporated 
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n-channel JFETs H 
designed for Performance Curves NRL 

• • • See Section 4 

• General Purpose Amplifiers BENEFITS 

• Low Noise 

• Low Output Conductance 

*ABSOLUTE MAXIMUM RATINGS (at 25°C) 

Gate-Drain or Gate-Source Voltage (Note 1) ........ -30 V TO·72 

Gate Current ............................... 10 mA 
See Section 5 

Total Device Dissipation 
(25°C Free Air Temperature) ................ 300mW 

Power Derating (to +175°C) ................ 2.0mWrC 
Storage Temperature Range .............. -65 to'+200°C 

"4: 1\ Operating Temperature Range ............ -65 to +175°C 
Lead Temperature G ~ (1/16" from case for 10 seconds) ............. 240°C s 

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

2N5556 2N5557 2N5558 
Characteristic Unit Test Conditions 

Min Max Min Max Min Max 

1 -0.1 -0.1 -0.1 I 
12" S IGSS Gate Reverse Current nA VGS=-15V,VOS=OV !T-1500C -100 -100 -100 
I- T 

3 A VGSlotfi Gate-Source Cutoff Voltage -0.2 -4.0 -0.8 5.0 -1.5 -6.0 VOS= 15V,'0 == 1 nA 

14 T V 
I BVGSS Gate-Source Breakdown Voltage -30 -30 -30 IG"-10pA,VOS"OV ,- C 

5 lOSS Saturation Drain Current (Note 2) 0.5 2.5 2.0 5,0 4,0 10.0 mA VOG=15V,VGS=OY 

6 
Common-Source Forward 

1500 6500 1500 6500 1500 6500 Qt, Transconductance 
- pmh f = 1 kHz 

7 90s 
Common-Source OutPut 20 20 20 Conductance 

- 0 
V Common-Source Reverse Transfer VOS == 15V, VGS = OV 8 N Crs5 Capacitance 

3 3 3 
,_ A pF f= 1 MHz 

9 M Ciss Common-Source Input Capacitance 6 6 6 
-I 

35 35 35 nV f = 10 Hz .~ C Common-Source Equivalent Short 

11 
en Circuit Input Noise Voltage 20 20 20 ..i'ii f = 100 Hz 

;-
1 1 1 f= 10Hz 12 VOS"15V,VGS"OV, 

'13 NF Noise Figure dB 
1 1 1 BW= 1.0Hz f'" 100 Hz 

.. JEOEC registered data NRL 
NOTES: 
1. Geometrv is symmetrical. Units may be operated with source and drain leads interchanged. 

2. Pulse test duration" 2 ms. 

© 1977 Sflfconfx Incorporated 
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matched dual H 
n-channel JFETs 
designed for Performance Curves NC 

• • • See Section 4 

• Wideband Differential BENEFITS 

Amplifiers • High Gain 
7500 !.lmho Minimum gfs 

• Commutators • Specified Matching Characteristics 

*ABSOLUTE MAXIMUM RATINGS (25°C) TO·71 

Gate-Gate Voltage ±80 V See Section 5 .......................... 

~~ 
Gate·Drain or Gate·Source Voltage .............. -40 V 
Gate Current ............................... 50mA G, G2 

Device Dissipation (Each Side), TA ~ 25°C S, S2 

(Derate 2.2 mW;oC) ....................... 325mW 
Total Device Dissipation, T A ~ 25°C s, 

G~ (Derate 3.3 mW;oC) ....................... 650mW 
Gl 30 

0' 
0, 

Storage Temperature Range .............. -65 to +200° C 
0, 

'0 0 7 G2 

Lead Temperature 
0, ,0 

s, 0, s, 
(1/16" from case for 10 seconds) ............... 300°C BOTTOM VIEW IAL TERNA TEl 

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic Min M .. Unit Test Conditions 

1 -100 pA I 
2" lGSS Gate-Reverse Current VGS=-20V,VOS=O 

S 
-200 nA I 150°C 

3" T BVGSS Gate-Source Breakdown Voltage -40 IG = -1 flA, VOS '" 0 .- A VGS(off) Gate-Source Cutoff Voltage -0.5 -3 V VOS 15 V, 10 1 nA 

""5 T 
VGS(f) Gate-Source Voltage 1.0 Vas -OV, IG - 2mA I 

""5 C IDSS Saturation Drain Current (Note 1) 5 30 mA VOS 15V,VGS 0 ,. 
rDS(on} Static Drain Source ON Resistance 100 n 10 - 1 rnA, VGS 0 

8 
Common-Source Forward Transconductance 7500 12,500 f - 1 kHz 

'" (Note 1) 

9 D 7000 ,umho f-l00MHz 
y '0' Common·Source Output Conductance 45 f'" 1 kHz 

'iON Crss Common·Source Reverse Transfer Capacitance 3 VOG '" 15 V, 10 '" 2mA 
11~ pF f= 1 MHz 

Ciss Common-Source Input Capacitance 12 

iTl NF Spot Noise Figure 1.0 dB f - 10 Hz, Rg - 1M 
'- C nV 

13 'n Equivalent Short Circuit Input Noise Voltage 50 
v'fF f'" 10 Hz 

2N5564 2N5565 2N5566 
Characteristics Unit Test Conditions 

Min M .. Min M .. Min Max 

IDSS1 Saturation Drain Current 
0.95 1 0.95 1 0.95 14 

IDSS2 Ratio (Notes 1 and 2) 1 - VOS=15V,VGS=0 

-M 
Differential Gate-Source A IVGS1-VGS2 1 5 10 20 mV 15 T Voltage 

-c 
TA' 2SoC 

H 10 25 50 

16 I 
LlIVGS1-VGS2 1 Gate·Source Voltage "VI TS '" 125°C 

N t>T Differential Drift (Note 3) 'c VOS=15V,lo=2mA 
TA '" -5SoC 

G 10 25 50 
TB' 2SoC 

-
9f51 Transconductance Ratio 17 - (Notes 1 and 2) 

0.95 1 0.90 1 0.90 1 - f'" 1 kHz 
gf52 

"JEDEC registered data. 

NOTES: 
NC 

1. Pulse test required, pulse width 300 ,us, duty cycle";;;; 3%. 
2. Assumes smaller value in numerator. 
3. Measured at ends points, T A and TS. 

.. © 1977 SllIconlx IncorpOrated 
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n-channel JFETs H 
designed for Performance Curves NC 

• • • See Sedion 4 

• Analog Switches BENEFITS 

• Commutators • Low Cost 

• I ndustry Standard Package 

• Choppers • Automatic I nsertion Package 

• Fast SWitching 
trise < 5 ns (2N5638) 

• Low I nsertion Loss 
RDS(on) < 30 n (2N5638) 

*ABSOLUTE MAXIMUM RATINGS (25°C) • Short Sample and Hold Aperture Time 

Drain-Source Breakdown Voltage ................ 30V 
Crss <4pF 

Drain-Gate Breakdown Voltage ................. 30V TO·92 
Source-Gate Breakdown Voltage ................. 30V See Section 5 

Forward Gate Current ........................ 10mA 
Total Device Dissipation at TLEAD = 25°C ...... 625mW 

Derate above 25° C ................... 5.68 mW;oc • INSULATED CASE 
• INSENSITIVE TO LIGHT 

Operating Junction Temperature Range ..... -65 to +135°c 

"~: 
Storage Temperature Range .............. -65 to +150°c 
Lead Temperature 

(1/16" from case for 10 seconds) ............... 300°C 0 s G 

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic 
2N5638 2N5639 2N5640 

Unit Test Conditions 
Min Max Min Max Min Max 

1 BVGSS 
Gate-Source Breakdown 
Voltage -30 -30 -30 V 'G = -101JA. VDS = 0 -

2. s 'GSS Gate Reverse Current 
-1.0 -1.0 -1.0 nA 

3 T -1.0 -1.0 -1.0 IJA 
VGS=-15V.VOS=0 

TA:o+1oifc 

4A 
Drain Cutoff Current 

1.0 1.0 1.0 nA VOS = 15 v. VGS = -12 V 12N56381 
ST 'OloHI 1.0 1.0 1.0 IJA VGS = -8 V 12N56391. VGS = -6V 12N56401 TA=+100C 

6"' -c lOSS Saturation Drain Current 50 25 5.0 mA VOS-20V,VGS-O (Note tl 

VGS - 0, 10 = 12 rnA (2N5638J. 7 VOS(onl Drain-Source ON Voltage 0.5 0.5 0.5 V 

- '0 = 6 mA 12N56391. '0 = 3 mA 12N56401 

8 rOSlon) 
Static Drain-Source ON 30 60 100 lo=1mA,VGS=O Resistance n IEJI 

9 rds(on) 
Orain-5ource ON 

30 60 100 VGS = 0, 10 '" 0 Resistance f '" 1 kHz 
-D 

Common-Source Input 
10 y Ciss Capacitance 10 10 10 

-N of VGS"'-12V,VOS=0 f= 1 MHz 
Common-Source Reverse 

11 C .... Transfer Capacitance 4.0 4.0 4.0 

12 '<Ilonl Turn-On Oelay Time 4.0 6.0 8.0 VDO =10V 10(on)-12 mA (2N5638)RL - 800 n (2N5638) 

13S " Rise Time 5.0 8.0 10 VGS(on)= 0 1010n)= S.mA (2N5639) RL = 1.6k n (2N5639) 

~w nsec 
'<I(offl Turn-OFF Delay Time 5.0 10 15 VGSlo'W -10 V 'Olonl=3 mA 12N56401 RL =3.2k 1J.12N56401 

15 'f Fall Time 1& 20 30 

. Rl·~-trDSC""l+5ll1 voo 
NC 

JEOEC registered data 

" 

~ 
NOTE: ~=~~I~VGSC""l 
1 Pulse test PW '" 300 /lSec, duty cycle ~ 3.0% ~"" .----v,"oO, 

GENERATOR =~ __ . T0500HMSCOPEB 

-IH~~tdconl 
... ,O.oCI1 Il FI 

OUTPUTld~ 
1.0 Kn 50n 

~ TO 50 OHM SCOPE A 
CSCOPE81 1"'" &on. 

SCOPE 
TEKTRONIX !i81A 
OR EQUIVALENT 

© 1917 Sillconix incor.porated 
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n-channel JFETs H 
designed for Performance Curves NC 

• • • See Section 4 

• Analog Switches BENEFITS 

• Commutators • low Cost 

• Automatic I nsertion Package 

• Choppers • High Speed 
tON + tOFF = 24 ns Max (2N5653) 

• low I nsertion loss 
RDS(on) = 50 n Max (2N5653) 

*ABSOLUTE MAXIMUM RATINGS (25°C) 
TO·92 

Drain·Source Voltage ........................... 30 V See Section 5 

Drain·Gate Voltage ........... ................ . 30V 
Source·Gate Voltage ............................ 30 V 
Forward Gate Current ........... ' .............. 10 mA • INSULATED CASE 

• INSENSITIVE TO LIGHT 

Total Device Dissipation at (or Below) T A = 25°C 

G~: (Derate 2.82 mW;oC to 135°C) ............... 310 mW 
Operating Junction Temperature Range ..... --65 to +135°C 
Storage Temperature Range .............. --65 to +150°C 0 s G 
*ElECTRICAl CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic 
2N5653 2N5654 

Unit Test Conditions 
Min Max Min Max 

1 
Gate·Source Breakdown 

-30 -30 V IG "-lO~A. VOS"O BVGSS Voltage 

2" -1.0 -1.0 nA - S IGSS Gate Reverse Current VGS" -15 V. VOS" 0 
3 T -1.0 -1.0 ~A T A'" +100°C 

- A 4 1.0 1.0 nA VOS - 15 V, VGS - -12 V 12N56531 
- T 10Ioffi Drain Cutoff Current 

5 I 1.0 1.0 ~A VGS" -8 V 12N56541 TA "+100°C 

6" ClOSS Saturation Drain Current 40 15 mA VOS - 20 V, VGS - 0 INote 11 
1-

VGS "0,10" 10 mA 12N56531. 10' 5 mA 12N56541 7 VOSlon) Drain-Source ON Voltage 0.75 0.75 V 
1-

Static Drain-Source ON 
8 rOS(on) Resistance 

50 100 10'1 mA,VGS'O 

n 
9 

Drain-Source ON 
50 100 VGS"O,IO"O f = 1 kHz rds(on) Resistance 

1-0 
Common-Source Input 

10 V Ciss Capacitance 
10 10 

I_N pF VGS"-12V,VOS"0 f" 1 MHz 

11 erss 
Common-Source Reverse 

3.5 3.5 
Transfer Capacitance 

12 'dian) Turn-ON Delay Time 4.0 6.0 VOO • 10 V. 1010nl" 10 mA 12N56531 
1-

VGSlonl "0, 1010n) "5 mA 12N56541 13 
S " 

Rise Time 5.0 8.0 
1-

W'dloffl 
nsec 

VGSloffi "-12 V, RL "925 n 12N56531 14 Turn-OFF Delay Time 5.0 10 

1""'i5 
'f Fall Time 10 20 R L " 1.85K n 12N56541 

*JEDEC registered data NC 
Rl'~~['OS[onl+501 voo 

'0 50n"" 10VDC O.l"F 
NOTE: ~~ TO 50 OHM SCOPE. 1. Pulse test PW .e;;; 300 ,us, duty cycle .e;;; 3%. ~~~~TA)kJ= VGSlon! GENERATOR ... ___ 

~"". . ... _V'''''''' * O.OOl"F 
-1 f-l~-h::: 'dlanl 1.0Kn 50n 

OUTPUT'd~, ~ TO 50 OHM SCOPE A 

(SCOPf.BI 10% 50n .,. 
SCOPE 

TEKTRONIX 567A 
OR EQUIVALENT 

© 1977 S.lIconlx Incorporated 
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n-channel JFETs H 
designed for Performance Curves NH 

• • • See Section 4 

• VHF/UHF Amplifiers BENEFITS 

• Mixers • Low Cost 

• Automatic I nsertion Package 

• Oscillators • Specified for 100 M Hz Operation 

*ABSOLUTE MAXIMUM RATINGS 

Drain-Gate Voltage .......................... .. . 25 V TO·92 

Source-Gate Voltage ............................ 25 V See Section 5 

Drain-Source Voltage ....................... ... 25 V 
Forward Gate Current. ........................ 10 mA 
Total Device Dissipation 

• INSULATED CASE 

• INSENSITIVE TO LIGHT 

at (or Below) T A = 25°C 

"~: (Derate 2.82 mW;oC to 135°C) .... .......... . 310mW 
Operating Junction Temperature Range ..... -65 to +135°C 
Storage Temperature Range .... .......... -65 to +150°C G 

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic 
2N5668 2N5669 2N5670 

Unit Test Conditions 
Min M .. Min M .. Min M .. 

1 -2.0 -2.0 -2.0 ,A 

2 8 IGSS Gate Reverse Current VGS"'-15V,VOS=-O 0 

-2.0 -2.0 -2.0 "A I TA=+100C 
-T 

3 A BVGSS 
Gate-Source Breakdown 

-25 -25 -25 
_T Voltage V 

IG= -10pA,VOS=O 

4 I VGS(off) Gate-Source Cutoff Voltage 0.2 4.0 1.0 6.0 2.0 8.0 VOS=15V,lo=10nA 

"5 C IDSS Saturation Drain Current 1.0 5.0 4.0 10 8.0 20 mA VOS '" 15 V, VGS '" 0 (Note 1) 

6 
Common-Source Forward 

1500 6500 2000 6500 3000 7500 gf, Transconductance 
- f = 1 kHz 

7 
Common-Source Output 

20 50 75 go, Conductance -
Common-Source Forward 

8 Re(yfs) Transconductance 
1000 1600 2500 ,umhos 

-
Common-Source Output 

9 0 Re{yos) Conductance 
50 100 150 VOS"'15V,VGS"'0 f=100MHz 

-y -10 N Re(Yis) 
Common-Source Input 

800 800 800 
_A Conductance 

M Common-Source Input 
7.0 11 I Ciss Capacitance 

70 7.0 

-C 
Common-Source Reverse 

12 Crss Transfer Capacitance 
3.0 3.0 3.0 pF f'" 1 MHz 

-
Common-Source Output 

13 Coss Capacitance 
4.0 4.0 4.0 

-
14 NF Noise Figure 2.5 2.5 2.5 VOS=15V,VGS=Q, 

- dB 
RG = 1 K n 

f=lQOMHz 
Common-Source Power 

15 Gp, 
Gain 

16 16 16 VOS=15V,VGS=0 

"JEDEC registered data NH 
NOTE, 
1. Pulse test PW = 300 .us, duty cycle';;; 3%. 

© 1977 Siliconix incorporated 
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matched dual H 
n-channel JFETs Performance Curves NT 

See Section 4 

designed for • • • BENEFITS 

• Matching Characteristics Specified 

• Differential Amplifiers • High Input Impedance 
IG = 1 pA Max (2N5906-9) 

• High Input 
Impedance Amplifiers TO-78 

See Section 5 

*ABSOLUTE MAXIMUM RATINGS (25°C) 

~~ Gate-to-Gate Voltage ........................ ±80 V 
Gl G2 

Gate-Drain or Gate-Source Voltage ............... -40 V 
Gate Current .. , __ .................. _., _ ..... 10 mA s, S2 

Device Dissipation (Each Side), T A = 25°C 
c 

5, 
(Derate 3 mW/oC) ..... " .................. 367 mW , 0' D, 

Total Device Dissipation, T A = 25°C Gl bO 0q G2 

!~, '0 
(Derate 4 mW;oC) ........................ 500 mW D, ,0 D", 

Storage Temperature Range .......... _ ... -65 to +150°C 
5, 

BOTTOM VIEW 

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 
2N5902-5 2N5906-9 

Characteristic Unit Test Conditions 
Min M .. Min M .. 

1-'-
-5 -2 pA 

IGSS Gate Reverse Current 
-10 -5 ,A 

VGS=-20V,VDS=Q 
125°C 1-'- , 

3 T BVGSS Gate-$ol;rce Breakdown Voltage -40 40 'G - l/.J.A.VOS-O 
I, A VGS(offJ Gate-Source Cutoff Voltage -0.6 -4,5 -0.6 -4,5 V VOS-lOV, 10 -1 nA 
I...". T 

VG' Gate Source Voltage -, -4 5 , 

16 C -3 -1 pA VOG lOV,IO 30pA 

I, 'G Gate Operating Current 
-3 -1 ,A 125°C 

I~ lOSS Saturation Drain Current 30 500 30 500 pA 

9 9f; 
Common-Source Forward 

70 250 70 250 

1;0 
Transconductance 

f.l mho f = 1 kHz 

90' Common-Source Output Conductance 5 5 VOS=lOV,VGS=O 
111 Cis> Common·Source Input Capacitance 3 3 
1- 0 

Common-Source Reverse Transfer pF f = 1 MHz 
12 y Crss Capacitance 15 15 

1_ N 

13 ~ 9f; 
Common-Source Forward 

50 150 50 150 

IMI 
Transconductance ,umho VOG=lOV,10=30,uA 

90' Common·Source Output Conductance 1 1 f= 1 kHz 1_ C 
;;~~n Ci;co" ',po' pV 

15 " 0.2 0.' v'Hz 1- VDS~ lOV,VGS=O f - 100 Hz, 
16 NF Spot NOl,e Figure 3 , dB 

RG 10M 

2N5902,6 
Characteristic 

2N5903,7 2N5904,8 2N5905,9 
Unit Test Conditions 

Mm M,. Min M,. Min M,. Min M" 

17 2.0 2.0 2.0 2.0 VOG -IOV, 2N5902-5 

I,. IIG1- IG2 1 DIfferential Gate Current 
0.2 

,A 10'" 30,uA, 
2N5906·9 0' 02 0.2 TA=125°C 

1-
IOSS1 

19 Saturation Drain Current Ratio 0.95 , 0.95 1 0.95 1 0.95 1 VOS = 10V,VGS=O 

I-~ 
10552 {Nole 1) 

20 T 9fsl Transconductance Ratio 0.97 1 0.97 1 0.95 1 0.95 1 - t = 1 kHz 

121 ~ 9fsZ (Note 1) 

IVGS1-VGS2( Differential Gate-Source Voltage 5 5 10 15 mV 
1-' VOG~10V, fA ~ 25°C N 

5 10 20 40 22 G LlIVGS1-VGS21 Gate-Source Voltage Differential 10 "'30,uA TB ~ 125°C 
1- --"-T-- Drift INote 2) ,uV/C 

TA--55°C 
23 5 10 '0 40 

TS = 2SOC 

1"24 19osl-9os2i Differential Output Conductance 0.2 0.2 0.2 0.2 }.Imho f - 1 kHz 

.. JEDEC registered data 
NOTES: 

NT 

1. Assumes smaller value in numerator. 
2. Measured at end points, T A and TS 

© 1977 Silicontx Incorporated 
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APPLICATIONS ~~ 
ZZ 
U'IU'I 

+12V §§ 
~~ 
ZZ 
U'IU'I 

~! 
~~ zz 
U'IU'I 

-'2V §i 
~~ zz 
U'IU'I 

+3 TO +15V* §! 
+3 TO +15V· 

~5 TO-1SV 

-+3TO+1SV' +STO +15V· 

465" 

-5TO-1SV 

"Use lower voltages for minimum IG 
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matched dual H 
n-channel JFETs Performance Curves NZF 

See Sedion 4 

designed for • • • BENEFITS 

• High Gain through 100 MHz 

• Wideband DiHerential 9fs > 5000 /lmho 

Amplifiers • Matching Characteristics Specified 

TO-7S 

*ABSOLUTE MAXIMUM RATINGS (25°C) 
See Section 5 

Gate-to-Gate Voltage ±80V 

~~ 
........................ 

Gate-Drain or Gate-Source Voltage ______________ -25 V 
Gt Gz Gate Current _______________________________ 50 rnA 

Device Dissipation (Each Side), (Derate 3 mW/"C)._ 367 mW 
s, 52 

Total Device Dissipation, (Derate 4 mW/"C) _______ 500mW 5, 
c 4 05 D2 

Storage Temperatu re Range ______________ -65 to +150°C ° 0, 

~~, 
G1 b 0 G2 

Lead Temperature '0 ' 
01 10 , 0 

(1/16" from case for 10 seconds) _______________ 300°C 5, 
BOTTOM VIEW D, 

*ELECTRICAL CHARACTERISTICS (25° unless otherwise noted) 

Characteristic Min Max Unit Test Conditions 

-'- -100 pA 
IGSS Gate Reverse Current VGS=-15V,VOS=0 

2- -250 nA TA=150°C 

~ S BVGSS Gate·Source Breakdown Voltage -25 IG=-lpA,VOS=O 
T 

VGS(offl Gate-Source Cutoff Voltage -1 -5 V VDS-l0V,IO-lnA ~ A 
5 T VGS Gate-Source Voltage -0.3 -4 - I -100 pA VOG'" lOY, 10 =5mA 
6 C IG Gate Operating Current 

-100 nA TA=125°C -
Saturation Drain Current 

7 lOSS (Note 1) 7 40 mA VOS=lOV,VGS=OV 

8 '" Common-Source Forward Transconductance 5000 10,000 f = 1 kHz 

'9 9h Common-Source Forward Transconductance 5000 10,000 f=l00MHz 

lOO Common-Source Output Conductance 100 
J.tmho 

90' f"" 1 kHz 

ilV 90' Common-Source Output Conductance 150 l-l00MHz 

i2~ Ciss Common-Source Input Capacitance 5 
pF VOG "" 10 V, 10 = 5 mA f"" 1 MHz 

13M Crss Common-Source Reverse Transfer Capacitance 1.2 - I nV 
14 C en Equivalent Short Circuit Input Noise Voltage 20 

,..", 
I-10kHz 

-
f-l0kHz 

15 NF Spot Noise Figure 1 dB 
RG - lOOK 

2N5911 2N5912 
Characteristic Unit Test Conditions 

Min Max Min Max 

~ IIG1-IG2 1 Differential Gate Current 20 20 nA VOG=10V,lo=5mA ITA' 125°C 

17 
IDSSl Saturation Drain Current Ratio 0.95 1 0.95 1 - VOS = 10 V, VGS = 0 

M IOSS2 (Notes 1 and 2) 
-A 

~T IVGS1-VGS2 1 Differential Gate-Source Voltage 10 15 mV 

C TA' 2S·C 
19 H 20 40 

i-I l>IVGS1-VGS2 1 Gate-Source Voltage Differential J.N/oC 
TS,125·C 

20 ~ l>T Drift (Note 3) VOG'10V,lo=5mA TA ·-55·C 
20 40 

TS' 2S·C -
21 

9fs1 
Transconductance Ratio (Note 2) 0.95 1 0.95 1 - f'l kHz -

9fs2 

"JEDEC registered data. NZF 

NOTES: 
1. Pulsewidth ,;;;;; 300 I1S, duty cycle';;;;; 3%. 
2. Assumes smaller value in numerator. 
3. Measured at end points, T A and TB· 

© 1977 Siliconix incorpor.ted 
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enhancement-type H 
p-channel MOSFETs 
designed for . . . Performance Curves MRA 

See Section 4 

• Ultra-High Input Impedance BENEFITS 

Amplifiers • Rugged MaS Gate Minimizes Handling 
Problems 

Electrometers ±150 V Transient Capability 

Smoke Detectors • Low Gate-Leakage 

pH Meters 
Typically '0.02 pA 

• High Off-I solation as a Switch 

• Digital Switching Interfaces IDSS < 200 pA 

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

Drain-Source or Gate-Source Voltage 3N163 .. " " -40 V TO·72 

Drain-Source or Gate-Source Voltage 3N 164 ... , , . -30 V 
See Section 5 

Transient Gate-Source Voltage (Note 1) . , .... , , . ±150V 
Drain Current ............................. -50 mA 
Storage Temperature ................. -65 to +200° C 
Operating Junction Temperature .... .... -55 to +150°C JO 

,\ Total Device Dissipation 
(Derate 3.0 mWrC to 150°C) ......... , .. ,' 375 mW Go-J~B 

B,C 

Lead Temperature 1/16" From Case For 10 Seconds .. 265°C G 0 

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

Characteristic 3N163 3N164 Unit Test Conditions 
Min M .. Min M .. 

-----"- -10 
VGS"'-40V,VOS=O 

~ 
-25 TA-12SoC 

IGSS Gate-Body Leakage Current 
-10 

pA 

---2 
-25 

VGS"'-30V,VOS=O 
TA = 125°C 

~s BVOSS Drain-Source Breakdown Voltage -40 -3D 10 = -10IlA, VGS" 0 
~T BVSDS Source-Drain Breakdown Voltage -40 -30 'S - -1OpA, VGD - VBD - 0 
---::- A 

VGS Gate Source Voltage -3 -6.5 -2.5 -6,5 ----.; T V VOS'" -15 V, 10 = -0.5 rnA 

~' VGSlth} Gate-Source Threshold Voltage -2 -5 -2 -5 VOS'" Vr.S, 10 = -lOpA 

~c lOSS Drain Cutoff Current -200 -400 VDS - -15 V, VGS' 0 

10 ISOS Source Cutoff Current -400 -BOO 
pA 

VSo '" -20V, VGo" 0, VoB = 0 
----;-;- 10(on) ON Drain Current -5 -30 -3 -30 mA VOS - -15 V, VGS - -10 V ---,-, rOS(on) Drain-Source ON Resistance 250 300 n VGS - -20 V, 10" -1001lA 

13 0 9f, 
Common-Source Forward 

2,000 4,000 1,000 4,000 Transconductance VOS=-15V, 
-y !'mho 

lo"-10mA 
f = 1 kHz 

14 N '0' 
Common-Source Output 

250 250 Conductance 
-----;s A 
_M Ciss Common Source Input Capacitance 2.5 2,5 

Common-Source Reverse Transfer 16 , Crss Capacitance 
0,7 0.7 pF VOS = -15 V,lo = -10 mA f= 1 MHz 

-----;? C 
CO" Common-Source Output Capacitance 3 3 

---;s ~(on) Turn-ON Delay Time 12 12 VOD = -15 V 

-----;s S 
Rise Time 24 24 "' lo(on) == -10 rnA W t, ----To toff Turn-OFF Time 50 50 RG=AL=1.5kn 

*JEDEC registered data voo MRA 

NOTE: d 1. Transient gate-source voltage JEDEC registered as ±125 V. VOUT 
INPUT PULSE SAMPLING SCOPE 

'G 
V'N RISE TIME.;, 2nl t,<O.2nl 

50!! PULSE WIDTH;;' 200ns CIN",2pF 
RIN:" 10Mn 

© 1977 $Hiconix incorporated 
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depletion-type n-channel H 
dual gate MOSFET 
designed for Performance Curves MCB 

• • • See Section 4 

• VHF Amplifiers BENEFITS 

• IF Amplifiers • High Gain 
gfs Typically 12 mmhos 

• Mixers • No Neutralization Required 
Low Crss < 0.03 pF 

*ABSOLUTE MAXIMUM RATINGS (25°C) • Automatic Gain Control with Second 

Drain-to-Gate Voltage ...................... 20V Gate ... 

M Gate Current, Forward & Reverse ................ 1 mA TO·72 

Drain-to-Source Voltage ....................... 20V 
See Section 5 

Drain Current, Continuous .................... 50mA "TIj" Device Dissipation at TCASE = 25°C ............. 1.2W G, 
Device Dissipation at T A = 25°C ................. 330 mW 

J\ Free Air Temperature above 25°C derate linearly 2.2 mWrC 
Storage Temperature Range .............. -65 to +200°C 
Lead Temperature 1/16" From Case for 10 Seconds .. 300°C s G, 

G, D 

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic Min TV. M .. Unit Test Conditions 

1 IG1SS 
Gate One to Source 

±50 VG1S = ±6 V, VG2S = VDS = 0 
leakage Current - ,A 

2 IG2SS 
Gate Two to Source 
Leakage Current 

±50 VG2S = ±6 V, VG1S = VOS '" 0 

-
Gate One 10 Source 

3 IG1SS Leakage Current 
t5 VG1S = ±6 V. VG2S = VOS '" 0 

- MA TA=100°C 

4 IG2SS 
Gate Two to Source 

" VG2S = ±6 V, VG1S = VOS" 0 S Leakage Current _T 
A BV Gate One to Source 

5 T G1SS Breakdown Voltage 
±6.5 ±13 IGl '" ±100tlA, VG2S = Vas'" 0 

-' C BV Gate Two to Source 
6 G2SS Breakdown Voltage 

±6.5 ±13 IG2 -= ±100tlA, VG1S '" Vas = 0 

- V 

7 
V Gate One to Source 

G1Sloff)Cutoff Voltage 
-.5 -4 Vas'" 15 V, VG2S '" 4 V, la '" 50tlA 

-
8 

V Gate Two to Source 
G2S(off) Cutoff Voltage 

-.5 -4 VOS'" 15V, VG1S= 0, 10 = 50tlA 

-
9 'OS Zero Gate One Voltage Drain Current 5 15 30 mA VOS = 15 V, VG2S '" 4 V, VG1S = 0 

10 0 
Common Source Forward 

7 18 mmho VDS" 15 V, VG2S = 4 V, 10 = 10 rnA f'" 1kHz 9t, Transconductance (Note 1} 
-y 
11 N CISS Common Source Input Capacitance 6 85 
-A 
12 ~ Crss 

Common Source Reverse 
Transfer Capacitance 

.02 .03 .F VOS" 15 V, VG2S = 4 V, 10 = 10 rnA f= 1 MHz 

-;JC 
Coss Common Source Output Capacitance 2.5 

14 H Gp, Common Source Power Gain (Note 2} 16 22 -, f'" 200 MHz 
15 NF Noise Figure (Note 2) 4.5 

I-F 
12 d8 

VDD = 15V, VG2S= 4 V, 10= lOrnA 
16 R G., Common Source Power Gain (Notes 3 and 4) 

'il ~ 
f = 450 MHz 

NF Noise Figure (Notes 3 and 4) 5.5 

• JEDEC registered data Mea 
NOTES: 
1. Pulse test pulsewldth = 300 tls, duty cycle';;;; 3%. 

2. See Figure 1. 

3. See Figure 2 
4. Non·JEDEC registered data 

© 1977 Siliconix Incorporated 
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~m~~~------T-------------~~ 

I I I 
I I C4 IOUTPUT 

I L=- __ _ 
I --l 

4 I T~·itft.~R 
I CER 

1:'FI T 
~~fc, I i 

1000 1000 1/2IN I 1000 1 

~_----- ~_--~-~-1,:_-----_J 
36KII 

VDD 
+15V 

200 MHz Power Gain and Noise Figure Test Circuit 
Figure 1 

Cl - 18- 8 7 pF variable air capac,tor E.F. Johnson Type 160 104. Ll - 4 turns "Iver plated 0 02 m. th,ck. 0.075·0 085-,n. w,de. cop-per 
Or equivalent ribbon. Internal diameter of Winding = 025,n .. wln-llnglength 

C2 - 15 - 5 pF variable a" capacitor E F Johnson Type 160.102. approl<.O.08,n 

Lz 41/2 N'n, "Ive, plated 002,n th,ek, o OB5-0095 ,n w,de. 
C3 - 1 -10pF pISton tvpevaroablea"capamor. JFDTypeVAM OTO; 5/16-,n. ID Co,1 .90 In long 

Johanwn Type 4335. 0' equivalent _ Ferrlle bead (41. Pyroferrlc Co . Carbonyl J"" 009 In 00, 
C4 - 08 - 45 pF poston type va"able alfcapaclto,' E"e560·013 or 003,n. 10. 0.063 In thIckness 

equivalent 

I7X~N~S-;;'W- --T- ----- ---3Ni~ 

1 1 I 

'NPur
l 

470pF l: 1Oiol pF OUTPUT 

pF 

T "OK', T 
I I I 
I 40Kllr1000PFI I 
I 1000 -=- -=- I 1000 I 
L __ ---r -------.Lr -__ J 

~ -=-

450 MHz Power Gain and Noise Figure Test Circuit 
Figure 2 

Cl - 2 - 20 pF pllton-tvpe variable air capacitor. E F 
John.on Type MVM 020 

C2 - 1 - 10 pF Plston·type variable air capacitor. E.F 
Johnson Type VAM-Ol0; Johanson Type 4335. 

C3 - 1 - 10 pF piston-type vanable air capacitor; E.F 
Johnson Type VAM-010. Johanson Type 4335. 

L 1 - 1/2 turns No. 18 AWG. 

LZ - 1" No. 16 AWG tapped 1/4" from cold end. 
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depletion-type n-channel 
dual gate MOSFETs 
designed for . . . 
• VHF Amplifiers 

• Mixers 
• IF Amplifiers 
*ABSOLUTE MAXIMUM RATINGS (25°C) 
Drain-to-Gate Voltage _____ . . . . . . . . . . . . . . . . . . .. 30 V 
Gate Current, Forward and Reverse. . . . . . . . . .. ±10 mA 
Drain·to-Source Voltage. . . . . . . . . . . . . . . . . . . . . .. 25 V 
Drain Current, Continuous. . . . . . . . . . . . . . . . . .. 50 mA 
Device Dissipation at TCASE = 25°C . . . . . . . . . . .. 1.2 W 
Device Dissipation at T A = 25°C ............. 360 mW 
Free Air Temperature above 25°C 

Derate Linearly. . . . . . . . . . . . . . . . . . . . . .. 2.2 mW;oC 
Storage Temperature Range. . . . -65 to +200°C 
Lead Temperature 

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

Performance Curves MCB 
See Section 4 

BENEFITS 

• High Gain 
gfs Typically 12 mmhos 

• No Neutralization Required 
Low Crss < 0.03 pF 

• Automatic Gain Control with Second 
Gate 

TO-72 
See Section 5 

G2mO G, 

S 

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

IGISS 
Gate One re Source Leakage 

VG1S" '5 V. VG2S Vas = 0 

~ f-'G-"-,---""::;"",.:::,-:::"·"=",;:-,;-:,,,,,,,,,,,,,-+--+--+---+---1--+--+-__+-__1f_--I VG2S='5V.VG1S Vos=O 

~ ~"-'~--~~=:~~~;~~~:f~~=~rc~,,~,",=,~,,-~-+--~--+-~--+--4---+-~~-+---+-~~~~;~~:=;~~=---o~~-,---
--; f-"-,,-,--"';,=,,,"',=w,""o::'o=o,=,,-;;-',:::",=",-+--+---+--+--~-+--+--+--~--1 VG~S' 5V ITA 

-- '~~-~"="~D'~'~"~"~O"=":::"="="w=,+--+-~f---+--4---+-~--+--~--+--~~~~~'~~~~'~~:~;~~'-"~V-D'=-~O---
~~f-'V-'-"-'-~~:=::~:~o-"='o-O"-,=,,,=,,=,,-w,+-__+--f_-+--+-__+-__1--+--+---1 

6 I aVG2SS 

--'f_--~D'f-"in~"~'=oo="'~"=,,~,,=,w=,-+--+--+---+---1~-+--+---+-f-f---I 

--,' -'V-"--~:~::~:=,,=o=',o="=,c=o,=o,,~+-__+-f_f_-+--+-__+-__1--+--+---I 
VG1Slolfi 

--; 
--

"JEOECr@gistereddata 

Zem Gate One Voltage 
Q,.,n Current INote 1) 

G.m_ControIGate_Supply 
Voltage 

,. Pul ... test pul.ew,dt~ JOO"',du.v cyole'. 3% 

, ',o,W""'''''''oo,,, 

: A;:';""'_" '~'" '" "'0" m 0" ",m ,"" .. " " '00" ,_ 
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10 = to"A. VGlS = VG2$ = -5 V 

VOS=15V.VG1S O,ID 

Voo ~ 18 V, VGG" 6 V, I = 45 MHz 
SoeFigu,e3 

VOD 18V,.::.GPi 30dB, 
INoteSI.f =45 MHz,S.. Figu..., 3 

Mca 
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HIGH FREQUENCY TEST CIRCUITS 

10kll 

560kn 

,---,-----0 +t8V 

7511 
O.OOlJJF 1 aUWUT 

139
'F -=-

IN'
UT75nr OOQ11,F 

200 MHz 

flf INPUT 75n 

Cl - Ene vanable ceramiC, 4-30 pF,set for '> 22pF 
- Erievanableceram,c.4-30pF,setfor" 10pF 

Ll -4T,"'14 copper, 1/4" ID, 116" pItch 
L2 -3T.=14copper, 114"'0, liS" pitch 

RfC- Delevan No. 1537121J.lH 

200 MHz Power Gain. Gain-Control Voltage and Noise Figure Test Circuit for 3N201 
Figure 1 

10K\/; CI rr "I r' 
110kll 

45MHz 
I F OUTPUT 7sn 

Cl - Erievaroable ceramic, 1.5-7 pF, SIlt for'" 4 7 pF 
Ll-4T.#14coppet, 1/4"10, 1I16"p,tch 

~-----~~-----4------0+1BV 

200 MHz-to-45 MHz Circuit for Conversion Power Gain for 3N202 
Figure 2 

12pF 

1::-------.---~____1If_.fo) OUTPUT50n 

.1f 
L 1 - 14 T, :30 copper, close wound on 1132" 00 form With Arnold Englllee,ong type "J" t~nong core 
Ll - 10 T, #30 coppII', clote'wound on 7132" 00 form WIth Arnold Engineering type "J" tuning core 

45 MHz Power Gain, Gain-Control Voltage, and Noise Figure Test Circuit for 3N203 
Figure 3 
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n-channel JFETs H 
\designed for Perfonnance Curves NH 

• • • See Section 4 

1. VHF/UHF Amplifiers BENEFITS 
i 

• Oscillators • Wide Band 
High YfslCiss Ratio 

• Mixers • Low Feedback Capacitance 
Crss = 0.85 pF Typical 

• Selected I DSS and V GS Ranges 

ABSOLUTE MAXIMUM RATINGS (25°C) 

Drain-Gate Voltage ............................. 30 V 
Drain-Source Voltage ........................... 30 V TO-92 

Reverse Gate-Source Voltage ...................... 30 V Sea Section 5 

Forward Gate Current ......................... 10 mA 
Continuous Device Dissipation • INSULATED CASE 

• INSENSITIVE TO LIGHT 

at (or Below) 25°C Free Air Temperature 
(Note 1) ................................ 200 mW 

.~: Storage Temperature Range ............ -55°C to +150°C 
Lead Temperature 

(1/16" from case for 10 seconds) ........ , ...... 260°C I> G • 

ELECTRICAL CHARACTERISTICS (25°C) 

Characteristic Min Typ Ma. Unit Test Conditions 

I BVGSS Gate-Source Breakdown Voltage -30 V IG ~-I "A. VOS ~ 0 
1--;-

IGSS Gate Reverse Current -5 nA VGS~-20V.VOS~0 

.13 lOSS Saturation Drain Current 2 25 mA V.oS~15V.VGS~0 
1--:- S 

BF244A 2.0 6.5 < 4 T mA 
1---'- A 

lOSS 
Selected into Following 

BF244B 6.0 15 mA VOS ~ 15 V. VGS ~ 0 I~ Groups (Note 2) 
6 T BF244C 12 25 mA 

1---:- I 
BF244A -{lA -2.2 V 1--2. c 

8 VGS 
Corresponding to 

BF244B -1.6 -3.8 V VOS ~ 15 V. 10 ~ 200 "A 
i9 lOSS groups 

BF244C -3.2 -7.5 V 

110 VGS(off) Gate-Source Cutoff Voltage -{l.S -a V VOS~15V.IO=·10"A 

II lit. 
Small-5ignal Common-Source Forward 

3 5.5 6.5 mmho VOS=15V.VGS=0.f=1 kHz 
!- D 

Transc9nductance 

12 V Cm 
Common-Source Reverse 

0.85 pF VOS = 20 V. VGS = -I V 
N Transfer Capacitance 

13 A I 25 kn I f=IOOMHz 
14M - Input Resistance VOS = 20 V. VGS = -I V I f = 200 MHz 

1s~ 
llis 10 kn 

Cia Common-Source Input Capacitance 4 pF VOS • 20 V. VGS = -I V 

1& Coss Common-Source Output Capacitance 1.6 pF VOS-20V. VGS=-I V 

NOTE: NH 
I. Derat.linearly to 12SOC free-air temperature at the rate of 2.5 mWfC. 
2. Pulse test PW " 300 loIS. duty cycle __ 3%. 

@ 1977 Slllconlx Incorporated 
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n-channel JFETs H 
designed for Performance Curves NC 

• • • See Section 4 

BENEFITS 

VHF Amplifier 
• Wide Band • High Yfs/Ciss Ratio 

• Oscillators • Low IMD 

TO-92 TO·92 Variant 

• Mixers See Section 5 See Section 5 

"~: "~: 
ABSOLUTE MAXIMUM RATINGS (25°C) 

Drain-Gate Voltage ............................. 25 V 
Drain-Source Voltage ........................... 25 V 
Reverse Gate-Source Voltage ...................... 25 V 
Forward Gate Current ......................... 10 mA 
Continuous Device Dissipation 

at (or Below) 25°C Free Air Temperature 
s G D G S D 

(Note 1) ................................ 250mW BF246 BF247 
Storage Temperature Range ............ -55° C to +150°C (Staggered Lead) 

• INSULATEIJ CASE 
• INSENSITIVE TO LIGHT 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic Min Typ Max Unit Test Conditions 

1 BVGSS Gate-Source Breakdown Voltage -25 V IG '-1 "A. VOS' a 

2 Gate Reverse Current " -5 nA 
VGS' -15 V. VOs'O IGSS -5 "A TA 100 C 

BF246 
10 300 

BF247 

Saturation 
BF246A 

30 80 
3 lOSS Drain Current 

B0247A 
mA VOS'10V.VGS'0 BF246B 

(Note 2) 
BF247B 60 140 

BF246C 
110 250 

BF247C --BF246 
0.5 14 

BF247 
BF246A 

1.5 4.0 
4 VGS Gate-Source Voltage BF247A V VOS'15V,10'200"A 

BF246B 
3.0 

BF247B 
7.0 

BF246C 
5.5 12 

BF247C 

5 VGSloll) Gate-Source Cutoff Voltage 0.6 14.5 V VOS' 15 V, 10' 10 nA 

6 
Small-Signal Common-Source 

25 mmho VOS'15V,VGS'O,I'1 kHz 91s Forward Transconductance (Note 2) 

7 Giss 
Common-Source Short-Circuit 

12 pf VOS'10V,VGS'-1 V,I'l MHz 
Input Capacitance 

8 erss 
Common-Source Short-Circuit 

2.5 pF VOS' 10 V, VGS' -4 V, 1'1 MHz 
Reverse Transfer Capacitance 

NOTES, NC 
1. Derate linearly to 125°C free air temperature at the rate of 2.5 mW'C. 
2. These parameters must be measured using pulse techniques tp';;; 300 IJS, duty cycle';;; 2%. 

© 1977 SHiconix incorporated 
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n-channel JFETs H 
designed for Performance Curves NH 

• • • See Section 4 

• UHF Amplifiers BENEFITS 

• High Gain 

• Mixers Gpg = 14 dB Typical at 800 MHz 

• Selected I DSS Ranges 

• Oscillators 

ABSOLUTE MAXIMUM RATINGS 

Drain-Gate Voltage ............................. 30 V TO-92 

Drain-Source Voltage ........................... 30 V See Section 5 

Reverse Gate-Source Voltage ...................... 30 V 
Forward Gate Current ......................... 50 mA • INSULATED CASE 

Total Device Dissipation @ 25°C ................ 350 mW 
• INSENSITIVE TO LIGHT 

Derate above 25°C ...................... 3.5 mWrC 

.~: Storage Temperature Range .............. -65 to +150°C 
Lead Temperature 

(1/16" from case for 10 seconds) ............... 260°C 0 G , 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic Min Typ Ma. Unit Test Conditions 

1 BVOGO Drain-Gate Breakdown Voltage -30 V IG =-1 !lA, VOS =0 

2' S IGSS Gate-Reverse Current ~ nA VGS =-20 V, VOs-o 

3" T VGS(off) Gate-Source Cutoff Voltage -0.5 -7.5 V VOS=15V,lo-l0nA 

'4 A 
T lOSS Drain Current at Zero Gate Voltage (Note 1) ·3 12 18 rnA - I 5 BF256LA 3 7 rnA 

"'6 C Selected into 
lOSS Following Groups BF256LB 6 13 rnA 

'1 INote 1) 
BF256LC 11 18 rnA 

8 
Common-Source Forward Transconductance 

4.5 5.5 mmho 9f, (Note 1) - VOS=15V,VGS=0 f = 1 kHz 
9 go, 

Common-Source Output 
50 #mho 

0 Conductance 

'10 y 
Ciss Common-Source Input capacitance 4.5 pF 

I- N 
f= 1 MHz 

11 A Crss 
Common-Source Reverse Transfer 

1.2 pF 
I_M Capacitance 

12 I flVts) Cutoff Frequency INote 21 1000 MHz 
I-c 

Common·Gate Neutralized Insertion 
13 Gpg Power Gain 

14 dB VOS = 10V, RS =47 n, f= 800 MHz 

1"i4 NF Noise Figure 7.5 dB VOS = 15 V, RS -47 n,f -SOO MHz 

NH 

NOTES, 
1. Pulse test PW " 300 JJ.S, duty cycle" 2%. 
2. Frequency at which the real part of the forward transconductance falls 3 dB relative to the value at 1 kHz. 

e> 1977 Siliconix Incorpar8ted 

3·62 



depletion-type n-channel H 
dual gate MOSFET 
designed for Performance Curves MCB 

• • • See Section 4 

• Tuners-FM and TV BENEFITS 

General Common Source RF • High Gain • gfs Typically 14 mmhos 

Amplifier Usage to 600 MHz • No Neutralization Required 

• UHF Mixer Circuits 
Low Crss Typically 0.025 pF 

• Automatic Gain Control with 

Up to 900 MHz Second Gate 

• Rugged 
ABSOLUTE MAXIMUM RATINGS (25°C) Zener Diode Input Protection 

Drain-to-Source Voltage ......................... 20 V 
Drain-to-Gate Voltage .. ...... ......... . . ..... 20 V 
Gate-to-Source Voltage .......................... ±6 V 
Gate-to-Gate Voltage ........................ : .. ±12 V 
Continuous Drain Current ...................... 50 mA 
Gate Current ............................... ±10mA 0084 "X' Total Continuous Device Dissipation See Section 5 

at (or Below) T A = 25°C 

"'111' 
(Derate 1.5 mWrC to 125°C) ................ 150 mW 

Operating Temperature Range ............. -55 to +125°C 
G, 

Storage Temperature Range .............. -55 to +150°C 
G, G2 

Lead T em peratu re 
(1/16" from case for 10 seconds) ............... 260°C s 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Charaderistic Min Typ M" Unit Test Conditions 

1 IG1S$ 
Gate Oneta Source Leakage 

"00 VG1S" ~5 V, VG2S" Vas" 0 
Current 1- ,A 

2 IG2SS 
Gate Two to Source leakage ±lOO VG2S'" ±5 V, VG1S;: VOS '" 0 
Curre", -
Drain to Source Breakdown 

3 avOS Voltage 
20 10'" 10 ... A, VG1S -VG2S "'--4 V 

- S 

4 T BVG1SS 
Gate One to Source Break 

.6 ~30 IGl '" .10 rnA, VG25" Vas" 0 

-; down Voltage 

Gate Two to Source Break 
5 , BVG2SS down Voltage 

,6 ±30 V IG2'" :10 rnA, VG1S '" Vas'" 0 --c 
Gale One to Source Cutoff 

6 VG1S(off) Voltage 
-5 VOS = 15V, VG2S = 4V, 10 =20/JA 

-
7 VG2S(offl 

Gate Two to Source Cutoff 
5 VOS = 15V. VG1S - 0, 10 -20/JA 

Voltage -
8 'OS 

Zero Gate One Voltage 
3 

OralnCurrent (Note 11 
15 30 mA VOS = 15V, VG2S -4V, VG1S-0 

9 9f, Common Source Forward 
8 14 mmho VOS = 15 V. VG2S" 4 V, f = 1 kHz 

-~ 
(Note 11 Transconductance VG1S =0 

Common Source Input 
10 N Ciss Capacitance 

4.0 

-A 
Common Source Reverse 11 M Crss 0.025 pF VOS - 15 V, VG2S = 4 V, f=1 MHz 

-' Transfer Capacltance ID=10mA 

12 C 
Cos. 

Common Source Output 
2.0 

Capacitance 

13 G", Common-Source Power 
20 f" 200 MHz, 

1_ H 
(Note 2) Gain VOO=15V,VG2S 4V. BW" 12MHz 

F NF 
d8 

RS=68.11 
14 

(Note 2) 
NOise Figure 2.0 4.5 f" 200 MHz 

NOTES 

1 Pulse test pulsewidth " 300 ,,5, duty cycle';; 3%. MeB 
2. See Figure 1. 

© 1977 Siliconix incorporated 
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--l 
4 I 

I 

1:"1 T 
u ~ I I 

1000 ,':0 1/2 W I 1000 I 

f!}----- f!}--~-~- ~------J 
-=- 38Kn ':'" 120Kn -=-

Von 
+15V 

200 MHz Power Gain and Noise Figura Test Circuit for BF900 
Figura 1 

c, - '.8-8.7pF~iilblaaircaplEitor: E.F. Johmon Type 160-104, 
OI"8ql.livalant. 

C2 - 1.6 - 5 pF varillble air eapacitor. E,F. Johnson Type 160-102, 
«equivalent. 

C3 -1-10pFpiston·typawriableaircapacitor:JFDTypaVAM·{UO; 
Johanson Type 4335, or aquj\'lllent. 

~ - 0.8 - 4.5 pF piston type variable air capacitor: Erie 560-013 or 
equivalent. 

L, - 4turnssilver-platadO.02·in.thick,O.075-O.08i).in.wide,copper 
ribbon. Internal diameter of winding ~ 0.25 in., wirr:ling length 
approx.O.8in. 

L2 - 4 1/2 turns silWlr'plated O.02-in. t\'Iick, 0.086-0.095';0. wide, 
5116-in. 10. Coil " .90io.long. 

- "'rite baad (41; Pyrofarric Co. "Carbonyl J" 0.09 in. 00; 
0.03 in. 10; 0.063 in. thioknass. 
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current regulator diodes H 
d · d ~ Performance Curves es.gne TOr... NKL NKM NKO See Sedion 4 

• Current Regulation 

• . Current Limiting 

• Biasing 
• Low Voltage References 

ABSOLUTE MAXIMUM RATINGS (25°C) 

Peak Operating Voltage ..................... . 
Forward Current .......................... . 

100V 
20mA 

Reverse Current ........................... 50 rnA 
Thermal Resistance e JC ..................... 100°C/W 
Power Dissipation at TC = 25° C ................ 1.25 W 
Operating Junction Temperature -55 to +150°C 
Storage Temperature .................. -55 to +200° C 

BENEFITS 

• Simple Two Lead Current Source 
• Current Insensitive to Temperature 

Changes 
Temperature Coefficient Better 
Than 1500 ppmf C On All Devices 

• TO·1S Package for I mproved Current 
Control 

• Simplifies Floating Current Sources 
No Power Supplies Required 

TO·1S 
See Section 5 

~ 
ckd C,CASE 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Symbol 'F! pov 
Rlllluhltor Cumtnt Dynamic Impedance Knee Impld~n"e Limiting Voltage PI"k Ope •• ning Voltlge 

Test Conditions 

Uniu 

VF=-25V 

(Notell 

(mAl 

VF-25V 

INote2) 

CR022 0.22 0.1980.242 13.0 16.0 
CR024 0.24 0.2160.264 10.0 

0.27 0.2430.297 9.0 130 
CR030 0.30 0.2700.330 12.0 
CROll 0.33 0.2970.363 

0.39 0.351 0.429 4.10 
CR043 0.43 0.3870.473 3.30 8.6 
CR047 0.47 0.4230.517 2.70 8.0 
CR056 0.56 0.504 0.616 1.9U 
eROS<! 0.62 0.558 0.682 

CR068 0.68 0.6120.748 1.35 8.5 
CR075 0.75 0.6750.825 1.15 
CR082 0.738 0.902 6.0 
CROSl 0.91 0.819 1.001 0.88 5.2 
CR100 1.00 0.900 1.100 0.80 

CR110 0.990 1.210 0.70 
CRl20 1.08 1.32 0.64 3.3 
CRl30 1.30 1.17 1.43 0.58 3.2 
CR140 1.40 1.26 1.54 0.54 
CRl50 1.50 1.35 1.65 0.51 

CRl60 1.60 tM 1.76 0.475 t.OO 
CRl80 1.80 1.62 1.98 0.420 0.95 
CR200 2.20 0.395 0.88 
CR220 2.20 1.98 2.42 0.370 0.80 

0.345 

CA270 2.70 2.43 2.97 0.320 0.68 
CA300 3.00 2.70 3.30 0.300 0.60 
CA330 2.97 0.280 
CA360 3.60 3.24 3.96 0.265 0.52 
CR390 3.90 3.51 .29 0.255 0.48 

CA430 4.30 3.87 
4.23 0.235 

NOTES: 
1. Pulse test-steady state currenlS may very. 
2. Pulse tllSt - study state impedances may vary. 
3. MinVF required to insure IF >0.8IF1\min). 
4. Ma" VF whare IF < 1.1 IFl!"",") is guaranteed. 

IF-O.8IFlIMinJ 

T", 

2.15 3.5 
3.0 

1.95 2.8 
1.60 2.5 

0.0 

0.0 
0.0 

(Note 3) 

040 

0.50 
0.55 
0.60 

1.00 0.70 
0.87 1.05 0.78 
0.75 1.50 0.85 

1.20 0.98 
047 1.15 1.30 

0.4001.70 1.15 0.70 
0.3351.50 0.75 
0.290 

0.95 1.35 0.95 

0.180 0.80 1.40 
0.71 1.45 

0.135 0.60 1.50 1.25 
0.52 1.55 1.30 
0.46 1.60 1.35 

1.65 0.50 
0.30 1.75 0.55 

0.061 0.25 1.85 0.60 
0.052 022 1.95 

0.035 018 2.15 0.75 
0.029 0.14 2.25 0.85 

2.35 0.90 
0.020 0.11 2.50 0.95 
0.017 0.10 2.60 1.00 

0.0140.09 2.75 
2.90 
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(Note 41 

Min Volts 

'DO 
000 

000 
000 

100 
000 
100 

000 
'00 

'00 
'00 

000 

000 
100 
000 

100 

000 
lDO 

000 

+1200 

,'00 
...,0 

,300 
,'50 

50 
-300 
-SOD 

+850 

,50 

050 
300 

+650 
+500 
+350 
+200 

-550 
-700 

-050 

TemperlItureCoefficient 

<1050 
.. DO 
+700 
+500 
+300 

,50 
-150 
3D0 

+400 
+200 
'50 

-150 
-300 

--450 
";00 

··850 
-950 

+200 
,50 

-'00 

-300 
-450 
-<00 
-750 
-050 

-950 

+400 
+200 

50 

-450 
6D0 

-900 

-50 
-250 

-750 

-900 

-1300 
-1400 

,50 

'00 
-250 
-350 

-550 
-700 
-000 
-900 

··1000 

-1100 
-1200 

NKL, NKM, NKO 
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Current-Limiter Diode V-I Characteristic 

POV@l llFl IMAX) 

'R 

EQUIVALENT CIRCUIT 

, 
Z;; " 

, 
iii 

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

Constant-Current 

Timing Circuits 

Collector or Drain 

Hi·Z Load Resistors 

SYMBOLS AND DEFINITIONS 

A Anode (Drain) 

C Cathode (Source and Gate Shorted) 

IF Forward Current (Anode Positive) 

IF1 Current at a specified Test Voltage, VF 

POV Peak Operating Voltage 

81 Current Temperature Coefficient 

8JC Thermal Resistance Junction to Case 

o JA Thermal Resistance Junction to Ambient 

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

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

Constant-Current Supply 

or Current-Limiting Element 

~ 
T L------<O 

Logic Circuit Pull-Up 

Current Source 

Emitter or Source Biasing 



dual • diodes H PICO ampere 
designed for • • • BENEFITS 

• Very High Off-Isolation 

• Clipping Circuits 1 pA Max (DPAD1) 

• High Isolation Between Diodes 

• Diode Switching 20 Femto Amp Typical (DPAD1) 

• Matched Capacitances 

• High Impedance Protection • Compact Packaging 

Circuits SI·11 or TO-71 TO-78 
(Pins 2 and 6 Removed) (OPAD10nly) 

See Section 5 See Section 5 

ABSOLUTE MAXIMUM RATINGS (25°C) 

Forward Gate Current, Each Side __ .. ........... 50mA 

if A ~ Total Device Dissipation @ T A = 25°C 

} A, Derate 4.0 mW/"C to 125°C ............ ... . 400mW 
Storage Temperature Range ...... ....... -55 to +125°C c, A, c, 

Lead Temperatu re 
c, c, 

(1/16" from case for 10 seconds) ............... 300°C 
A,QA, CASCC~A' 

Al~17 
C, C, 

BOTTOM VIEW BOTTOM VIEW 
IAL TERNATE) 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

CHARACTERISTIC MIN TYP MAX UNIT TEST CONDITION 

1 -1 OPADl -
2 -2 DPAD2 

""3 -5 DPAD5 -
4 S IR Reverse Current -10 pA V R = -20 V DPAD10 

~T -20 DPAD2Q 
-A 

6 T -50 DPAD5Q 
-I 

I~c -100 DPAQ1QD lEI 
8 -45 -120 OPAD1, 2, 5 

(- BVR Reverse Breakdown Voltage IR "'"-1 p.A 
9 -35 V DPAD10. 20. 50.100 

1-
10 V F Forward Voltage Drop 0.8 1.5 IF'" 1 mA OPAD1, 2, 5,10,20,50,100 

11 0 0.8 DPAD1, 2, 5 I-y CR Capacitance pF V R =-5V,f", 1 MHz 
12 N 2.0 DPAD1Q, 20. 50, 100 

M 
13 A ICR1-CR2 i Differential Capacitance 0.1 0.2 pF V R1 == V R2 -= -5 V, f = 1 MHz OPAD1, 2, 5, 10,20,50, 100 

T 

APPLICATION 

'R ,,~t l j'N4117A Operational Amplifier Protection. I nput Differential Voltage limited to 0.8 V 
DPAD10 

(typ) by OPAOS 0, and 02 Common mode input voltage limited by DPADS 03 o±oJJ: ' OPAD1 OPAOl 

I 'N4393. t, ~u, and 04 to ±15 V. OJJ o4l 8in C 

I CONTROL SIGNAL 

Typical sample and hold circuit with clipping. DPAO diodes reduce offset voltages +15V -15V 

fed capacitively from the FET switch gate. 

© 1977 Siliconix incorporated 
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n-channel JFETs H 
designed for Performance Curves NVA 

• • • See Section 4 

• Analog Switches BENEFITS 

• Very Low Insertion Loss 

• Choppers ROS(on) <3 n (El0S) 

• No Offset or Error Voltages Generated 

• Commutators by Closed Switch 
Purely Resistive 
High Isolation Resistance from 
Driver 

TO·l06 
See Section 5 

ABSOLUTE MAXIMUM RATINGS (2S0C) 

Gate·Drain or Gate-Source Voltage ............... -30 V 

G~: e Gate Current ............................... SOmA 
Total Device Dissipation 

(2SoC Free·Air Temperature). ............... 350 mW 
Power Derating (to +125°C) ................. 3.5 mW;oC G 

h Storage Temperature Range .............. -55 to +125°C 

(J Operating Temperature Range ............ -55 to +125°C 
o 02 '0 \ Lead Temperature (1/16" from case 

for 10 seconds) 300°C s 
•••• 0 •••••• 0 •• 0 •••••• 00 ••• 0 

BOTTOM VIEW 
S 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

El05 El06 El07 
Characteristic Unit Test Conditions 

Min Typ Max Min Typ Max Min Typ Max 

1 IGSS Gate Reverse Current (Note 1) -3 -3 -3 nA VOS = 0, VGS = -15 V 
"25 VGSloff) Gate-Source Cutoff Vo.ltage -4.5 -10 -2 -6 -0.5 -4.5 VOS=5V,IO=1I'A 
-::T V 

3 A BVGSS Gate-Source Breakdown Voltage -30 -30 -30 VOS = 0, IG = -lilA 
4T lOSS Saturation Drain Current (Note 2 500 200 100 mA VOS = 15 V, VGS = 0 - I 5 IOioffi Drain Cutoff Current (Note 1) 3 3 3 nA VOS = 5 V, VGS = -10 V 
'6 C 

rOSlon) Drain Source ON Resistance 3 6 B n VOS';;O.l V, VGS=O 
7 Cdgloff) Drain Gate OFF Capacitance 35 35 35 

'6 Csgioff) Source Gate OFF Capacitance 35 35 35 VOS=0,VGS=-10V 
-0 Cdglon) pF f= 1 MHz y Drain Gate plus Source Gate VOS = VGS =0 9 N + 

ON Capacitance 
160 160 160 

A Csg(on) 

lii M tdlan) Turn On Delay Time 15 15 15 Switching Time Test Conditions 

1i~ 'r Rise Time 20 20 20 El05 El06 El07 

12 ns VOO 1.5 V 1.5 V 1.5 V 
'dioffl Turn Off Delay Time 15 15 15 VGSioff) -12V -7 V -5V 

13 'f Fall Time 20 20 20 RL 50n 50n 50n 

NOTES: NVA 
1. Approximately doubles for every 10°C increase in TA. 
2. Pulse test duration = 300 "'s; duty cycle'" 3%. 
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n-channel JFETs H 
designed for Performance Curves NIP 

• • • See Sedion 4 

• Analog Switches BENEFITS 

• Choppers • Low I nsertion Loss 
RDS(on) < 8 S1 (El08) 

• Commutators • No Offset or Error Voltages Gener-
ated by Closed Switch 

• Low Noise Audio Amplifiers Purely Resistive 
High Isolation Resistance from 
Driver 

• Fast Switching 
td(on) + tr = 5 ns Typical 

• Low Noise 
en = 6 nV/y'Hz at 10 Hz, Typical 
(El10) 

TO-l06 
ABSOLUTE MAXIMUM RATINGS (25°C) See Section 5 

Gate-Drain or Gate-Source Voltage, , , , , , , , , , , , , , , -25 V 

G~: Gate Cu rrent , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , 50mA 

R Total Device Dissipation 
(25°C Free-Air Temperature) ... , ........... 350 mW 

Power Derating (to +125°C) """""""" 3,5 mW/oC G 
Storage Temperature Range ............. -55 to +125°C 0 Operating Temperature Range, , ' , , , ' , , , , , -55 to +125°C D 0210 \ Lead Temperatu re d 

(1/16" from case for 10 seconds), , , , , , " ' , , , , , 300°C 
S 

BOTTOM VIEW S 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

El08 El09 E110 
Characteristic Unit Test Conditions 

Min Typ Max Min Typ Max Min Typ Max 

1 IGSS Gate Reverse Current (Note 1) -3 
-S 

-3 -3 nA VD'S=O,VGS=-15V 

.2T VGSiolfi Gate-Source Cutoff Voltage -3 -10 -2 -6 -0.5 -4 V OS =- 5 V, 10 '" 1 f.1A 
V 

3 A BVGSS Gate-Source Breakdown Voltage -25 -25 -25 VDS = 0, IG = -1 "A 

4'T 
-I 

IDSS Saturation Drain Current (Note 2) 80 40 10 mA VOS=15V,VGS=O 

~C IDioffl Drain Cutoff Current (Note 1) 3 3 3 nA VDS=5V,VGS=-10V 

6 rOS(on} Drain-Source ON Resistance 8 12 18 n VOS';:· 0.1 V, VGS = 0 

7 Cdgioffl Drain-Gate OFF Capacitance 15 15 15 

8' Csg(off) Source-Gate OFF Capacitance 15 15 15 
VDS=O,VGS=-lOV 

-0 
Cdg(on) 

pF f'" 1 MHz 

9 
y Drain-Gate Plus Source-Gate 
N + ON Capacitance 

85 85 85 VOS"'VGS"'O 
A Csg(on) -

10M td(on) Turn On Delay Time 4 4 4 Switching Time Test Conditions 

ill t, Rise Time 1 1 1 E108 E109 E110 

1-:- c ns VDD l.5V 15 V 15V 
12 td(off) Turn Off Delay Time 6 6 6 VGS(off) -12 V -7 V -5 V 

113 tf Fall Time 30 30 30 RL 1500 150 Sl 150n 

NOTES, NIP 

1. Approximately doubles for every wOe increase in T A. 

2. Pulse test duration'" 300 j.lS; duty cycle';;;;; 3%. 
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C'? --&II n-channel JFETs H 
C'4 -- designed for Performance Curves NC 

• • • See Section 4 
&II -- • Analog Switches BENEFITS 

• Choppers • Low I nsertion Loss 
RDS(on) <30n (Elll) -&II 

• Commutators • 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 
Cgs(off) < 5 pF 

ABSOLUTE MAXIMUM RATINGS (25°C) TO·IOS 
See Section 5 

Gate·Drain or Gate·Source Voltage .............. -35 V 

"~: Gate Current ............................... 50mA 

R Total Device Dissipation 
(25°C Free·Air Temperature) ................ 350mW 

Power Derating (to +125°C). ............... 3.5mWrC 
G 

h 
Storage Temperature Range .............. -55 to +125°C 

0 Operating Temperature Range: ........... -55 to +125°C 
0,02 '0 

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

BOTTOM VIEW S 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Ell1 E112 E'13 
Characteristics Unit Test Conditions 

Min TV. Max Min TV. Max Min Tv. Max 

1 'GSS Gate Reverse Current (Note 1) ·1 -1 ·1 nA VOS-O,VGS--15V 

'"2 S VGS(off) Gate-Source Cutoff Voltage -3 ·10 -1 -5 -0.5 -3 Vos - 5 V. 10 - 1 JlA 
I-T V 

3 A BVGSS Gate-Source Breakdown Voltage ·35 ·35 ·35 VOS -0, IG - -1 JlA 
14T IDSS Saturation Drain Current (Note 2 20 5 2 rnA VOS = 15 V, VGS = 0 

Is' ICloff) Drain Cutoff Current (Note 1) 1 1 1 nA VOS-5V,VGS--l0V 
I-C 

30 50 100 II 6 rOSlon Drain"Source ON Resistance VOS" 0.1 V, VGS = a 
7 Cd.'oft) Drain-Gate OFF Capacitance 5 5 5 

'8 Csg(off) Source-Gate OFF Capacitance 5 5 5 
VDS'"O,VGS=-10V 

:-0 pF 

Cdg(on) f= 1 MHz 
V Drain-Gate Plus Source-Gate 

9 N + 28 2B 28 VOS" VGS" 0 
Csg{on) 

ON Capacitance 

10 
A 
M td(on) Turn On Delay Time 7 7 7 Switching Time Test Conditions .;7 
I t, 6 6 

Ell1 E112 E113 
Rise Time 6 VOO 10V lOV 10V 

12 C ns 
tdloff) Turn Off Delav Time 20 20 20 VGSlofti -12V ·7V -5V 

13 tf Fait Tirne 15 15 15 RL BOOS! l,BOOll 3.200ll 

NOTES: 
NC 

1. ApproXlmately doubles for every lOoC increase in T A. 
2. Pulse test duratlon " 300 liS; duty cycle'" 3%. 
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n-channel JFETs H 
designed for Performance Curves NC 

• • • See Section 4 

• Analog Switches BENEFITS 

Choppers • L ow I nserti on Loss • rDS(on) < 30 n (E111A) 

• Commutators • High Off-Isolation 
ID(off) < 200 pA 

• No Error or Offset Voltages Generated 
by Closed Switch 

Purely Resistive 

ABSOLUTE MAXIMUM RATINGS (25°C) TO-l06 
See Section 5 

Gate-Drain or Gate-Source Voltage .. . .... . .. . .. .. -40 V 
Gate Current .............. .. . . .. .. . . ........ 50mA 

o~: Drain Current .............. ... . .. . ...... , . 400mA a Total Device Dissipation 
(25°C Free Air Temperature) .... , . ......... 350mW 

Power Derating (to +125°C) . '" . . . .. . . ..... 3.5 mWrC 
G 

Storage Temperature Range .... ...... . ... -55 to +125°C 

CJ Operating Temperature Range. ... ... -55 to +125°C 
D 0210 \ Lead T em peratu re 

(1/16" from case for 1 0 seconds) ..... 300°C s D .... .. . . . BOTTOM VIEW S 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic 
ElllA El12A El13A 

Unit Test Conditions 
Min Max Min Max Min Max 

1 IGSS Gate Reverse Current (Note 1) -200 -200 -200 pA VOS=O,VGS=-15V 

I--;s 
VGSloffl Gate-Source Cutoff Voltage -5 -10 -2 -7 -1 -5 VOS=5V,IO=1p.A 

1-: T V 

I~A BVGSS Gate-Source Breakdown Voltage --40 -40 --40 VOS=O, IG=-1,uA 

4 T lOSS Saturation Drain Current (Note 2) 30 15 8 mA VOS " 15 V. V GS " 0 
I-I 

Drain Cutoff Current (Note 1) I~C IOloffl 200 200 200 pA VOS"5V,VGS~"lOV 

6 rOS(on) Drain Source ON Resistance 30 50 80 n Vas";:; 0.1 V, VGS = 0 

7 Cdgloffi Drain Gate OFF Capacitance 5 5 5 
lao 

Csg(off) Source·Gate OFF Capacitance 5 5 5 
VOS~O.VGS~-10V 

I-V pF f"" 1 MHz 
N Cdglonl Drain Gate Plus Source Gate 

9 + 
ON Capacitance 

28 28 28 VOS~VGS~O 

Csg(on) 

NOTES: NC 

1. Approximately doubles for every 10° C increase in T A. 
2. Pulse test duration == 300 J.lS; duty cycle';;;; 3%. 
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-.:t --&II n-channel JFET H 
designed for Performance Curves NZF 

• • • See Section 4 

• Analog Switches BENEFITS 

• No Offset or Error Voltages Generated 

• Choppers by Closed Switch 
Purely Resistive 

• Commutators 
High Isolation Resistance from 
Driver 

• Very Fast Switching 
tD(on) + tr = 6 ns Typical 

• Short Sample and Hold Aperture Time 
Cgd(off) < 2 pF 
Cgs(off) < 2 pF 

ABSOLUTE MAXIMUM RATINGS (25°C) TO-lOG 
See Section 5 

Gate-Drain or Gate-Source Voltage ............... -25 V G~o Gate Current .......... _ .................... 50mA 

H Total Device Dissipation 
(25°C Free-Air Temperature) .............. _ . 350 mW 0, 

iJ 
Power Derating (to +125°C). ................ 3.5 mWrC G 
Storage Temperature Range .............. -55 to +125°C ED Operating Temperature Range .... _ ....... -55 to +125°C o 0210 \ Lead Temperature , 

(1/16" from case for 1 a seconds) ....... - . - .... 300°C BOTTOM VIEW , 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

EI14 
Characteristic Unit Test Conditions 

Min Typ Max 

1 IGSS Gate Reverse Current (Note 1) -1 nA VOS"0.VGS"-15V 
I- S 2 VGSloll) Gate-Source Cutoff Voltage -3 -10 VOS" 5 V, 10" 1 ~A 
I- T V 

12 A BVGSS Gate-Source Breakdown Voltage -25 VOS" 0, IG" -1 ~A 

4 T lOSS Saturat,ion Drain Current (Note 2) 15 rnA VOS"15V,VGS"0 
I- I 5 1010(1) Drain Cutoff Current (Note 1) 1 nA VDS" 5 V, VGS" -10 V 
I- e 

6 'D~onl Drain-Source ON Resistance 150 il VOS""O.1 V, VGS" ° 
7 Cdgloff) Drain-Gate OFF Capacitance 2 

18 Csg(off) Source-Gate OFF Capacitance 2 
VOS "0, VGS" -10 V 

1- 0 f'" 1 MHz 

y 
Cdg(on) 

Drain-Gate Plus Source-Gate 
pF 

9 
N + ON Capacitance 8 VOS" VGS" ° 

1m A Csg(on) 

M td(on) Turn On Delay Time 3 
1-'--

I Switching Time Test Conditions 11 t, Rise Time 3 
I- e ns VOO" 10 v. VGSloff)" -12 V 12 tdloll) TUrn Off Delay Time 12 
1]"3 tl Fall Time 8 RL" 1 Kil, VGSlon)" ° 

NOTES: NZF 
1. Approximately doubles for every 10°C increase in T A. 

2. Pulse test duration ==- 300 }.Is; duty cycle ~ 3%. 
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p-channel JFETs H 
designed for Performance Curves PS 

• • • See Section 4 

• Analog Switches BENEFITS 

• Low I nsertion Loss 

• Choppers RDS(on) < 85 n (E174) 

• No Offset or Error Voltages Generated 

• Commutators 
by Closed Switch 

Purely Resistive 
High Isolation Resistance from 
Driver 

• Short Sample and Hold Aperture Time 
Csg(ott) = 5.5 pF Typical 
Cdg(off) = 5.5 pF Typical 

• Fast Switching 

ABSOLUTE MAXIMUM RATINGS (25°C) td(on) + tr = 7 ns Typical 

TO·106 
Gate·Drain or Gate·Source Voltage (Note 1) ...... , . 30V See Section 5 

Gate Current ............................... 50 rnA 

"~: R Total Device Dissipation 
(25°C Free-Air Temperature) ................ 350mW 

Power Derating (to +125°C) ................. 3.5 mW/oC 

h Storage Temperature Range .............. -55 to +125°C 0 

Operating Temperature Range ............ -55 to +125°C 0 Lead Temperature 
G 0210 \ 

(1/16" from case for 10 secol)ds) ............... 300°C S 

BOTTOM VIEW S 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

E174 E175 E176 El77 
Characteristics Unit Test Conditions 

Min TVp M .. Min TVp M .. Min TVp M .. Min TVp M .. 

1 IGSS Gate Reverse Current 
1 1 1 1 nA VOS O.VGS-20V (Note 2) 

-
Gate·Source Cutoff 

2 VGS(off) Voltage 5 10 3 6 1 4 O.B 2.25 VOS ~ -15 V, 10 = -10 nA 
_s V 

3 T BVGSS 
Gate-Source Breakdown 

30 30 30 30 VOS - 0, IG 0- 1 J1A 
_A Voltage 

4 T lOSS 
Saturation Drain Current -20 -100 -7 -60 -2 -25 -1.5 -20 mA VOS--15V,VGS-O 

I (Note 3) 

-C Dram Cutoff Current -1 -1 5 IDloffJ (Note 2) 
-1 -1 nA VDS--15V,VGS'-10V 

j-
Drain-Source ON 

6 rOSlon) Resistance B5 125 250 300 " VGS=O,VOS=-O.lV 

7 Cdg(off) 
Dram-Gate OFF 

5.5 5.5 5.5 5.5 
Capacitance 

1-
Source·Gate OFF 

VDS ~ 0, VGS - 10 V 

8 Csgloff) Capacitance 
5.5 5.5 5.5 5.5 

1- 0 
Cdglon) pF f- 1 MHz 

9 V Drain·Gate Plus Source· . 
Gate ON Capacitance 

40 40 40 40 VDS - VGS 0 
N Csglon) 

I-A 
10 M tdlon) Turn On Delay Time 2 5 15 20 ,-, Switching Time Test Conditions 

~C I, Rise Time 5 10 20 25 E174 E175 E176 E177 

n, VOO -10V -6 V -6 V -6V 

.2 tdlott) Turn Off Oelay Time 5 10 15 20 VGS(off) 12V BV 6V 3V 

H RL 560n 1.2 K,U 5.6 K'u 10KH 

.3 I, Fall Time 10 20 20 25 VGS(on) OV OV OV OV 

NOTES: PS 
I Geometry IS svmmet~lcal. Units may be operated With source and drain leads interchanged. 

2. ApprOJumately doubles for every lOoe Increase In T A. 

3. PulSf' tf'st duration 300 /J.s; duty cycle" 3%. 

© 1977 Siliconix incorporated 
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n-channel JFETs H 
designed for Performance Curves NP 

• • • See Section 4 

• General Purpose Amplifiers BENEFITS 

• High Input Impedance 
IG = 35 pA Typical 

• Good for Low Power Supply Opera-
tion 

VGS(off) < 1_5 V (E201) 

TO-I06 

ABSOLUTE MAXIMUM RATINGS (25°C) See Section 5 

Gate-Drain or Gate-Source Voltage (Note 1) ....... -40 V 

,~: e Gate Current _ .............................. 50mA 
Total Device Dissipation 

(25°C Free-Air Temperature) ................ 350mW 
Power Derating (to +125°C) ................. 3.5 mW;oC 

G 

Storage Temperature Range .............. -55to+125°C (J Operating Temperature Range ............ -55to+125°C o 02'0 \ Lead Temperature o ~ 
( 1/16" from case for 1 0 seconds) .............. 300°C 

S 
BOTTOM VIEW S 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

E201 E202 E203 
Characteristic Unit Test Conditions 

Min TVp Max Min Tvp Max Min TVp Max 

1 IGSS 
Gate Reverse Current -100 -100 -100 pA VOS:0.VGS:-20V 
(Note 2) 

-5 
VGS(offl 

Gate-Source Cutoff -0.3 -1.5 -0.8 -4.0 -2.0 -10.0 VOS=2DV,lo=10nA 2 T Voltage 
-A V 

Gate-Source Breakdown 
3 T BVGSS Voltage 

-40 -40 -40 VOS :O,IG: -1 ~A 

-I 
Saturation Drain Current 

4 C lOSS (Note 3) 
0.2 1.0 0.9 4.5 4.0 20 rnA VOS :20V, VGS: 0 

-
5 IG Gate Current (Note 2) -35 -35 -35 pA VOG'" 20 V, 10 = IOSS(min) 

6 'fs 
Common-Source Forward 

500 1,000 1,500 
_0 Transconductance (Note 3) 

pmho f = 1 kHz 
V Common-Source Output 

7 N 'os Conductance 1 3.5 10 

-A 
Common-Source Input 

VOS: 20V, VGS: 0 -
8 M Ciss Capacitance 

5 5 5 

-I pF f= 1 MHz 

9 C Crss 
Common-Source Reverse 2 2 2 Transfer Capacitance 

-
Equivalent Short-Circuit nV 

10 en Input Noise Volt!lge 5 5 5 ff, VOS: lOV,VGS:O f'" 1 kHz 

NOTES, NP 
1_ Geometry is symmetrical. Units may be operated with source and drain leads interchanged_ 
2. Approximately doubles for every lOoe increase in T A. 
3. Pulse test duration - 2 ms. 
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n-channel JFETs H 
designed for Performance Curves NP 

• • • See Section 4 

• General Purpose Switching BENEFITS 

• Very Low Leakage 

TO-lOS 
See Section 5 

ABSOLUTE MAXIMUM RATINGS (25°C) 

Gate-Drain or Gate-Source Voltage (Note 1) -25 V 

"~: Gate CurreRt 50 mA 

~ Total Device Dissipation 
(25°C Free-Air Temperature) 350 mW 

Power Derating (to +125°C) , 3,5 mWrC 
G 

Storage Temperature Range -55 to +125°C ED Operating Temperature Range, -55 to +125°C D 0210 \ Lead Temperature 
D ~ 

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

BOTTOM VIEW S 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

E204 
Characteristic Unit Test Conditions 

Min Typ Max 

1 IGSS 
Gate Reverse Current 

-100 pA V OS " 0, V GS " -20 V (Note 2) 
1-

2 VGS(off} 
Gate-Source Cutoff 

-0_5 -2_0 
S Voltage 

VOS"20V,10"10nA 

- T V 

3 
A 

BV GSS 
Gate-Source Breakdown 

-25 
T Voltage 

VOS" O,IG" -1!1A 

----, I 

4 
C 

lOSS 
Saturation Drain Current 

1_2 rnA 
(Note 3) 

VOS" 20V, VGS ~ 0 -5 IG Gate Current (Note 2) -35 pA VOG" 20 V, 10 = 200!1A 

6 
Common Source Forward 

1500 9fs Transconductance (Note 3) -- 0 llmho f = 1 kHz 

7 
y Common-Source Output 

2,5 
N 90S Conductance 

- A VOS"20V,VGS"0 

8 M Ciss 
Common-Source Input 

5 
I Capacitance 

- C pF f" 1 MHz 

9 Cr55 
Common-Source Reverse 

Transfer Capacitance 
2 

-
10 - Equivalent Short-Circuit 

10 
nV 

VOS"10V,VGS=0 f" 1 kHz en Input Noise Voltage .jHz 

NOTES: NP 

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

2, Approximately doubles for every 10u e increase in T A' 

3, Pulse test duration ~ 2 ms. 
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n-channel JFETs 
designed for . . . Performance Curves NZF 

See Section 4 

• General Purpose Amplifiers BENEFITS 

• High Gain 
GFS = 7000 ,umho Minimum 
(E211, E212) 

• High Input Impedance 

ABSOLUTE MAXIMUM RATINGS (25°C) 

Gate-Drain or Gate-Source Voltage .............. -25 V 
Gate Cu rrent ............................... 10 mA 
Total Device Dissipation 

(25°C Free-Air Temperature) . . . . . . . . . . . . . .. 350 mW 
Power Derating (to +125°C) ................ 3.5 mWrC 
Storage Temperature Range .............. -55 to +125°C 
Operating Temperature Range .. _ ......... -55 to +125°C 
Lead Temperature 

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

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

E210 E2l1 
Characteristic 

Min Typ Max Min Typ Max Min 

-10 

1 S tGSS Gate Reverse Current (Note 1) 

1"2 T VGS(off) Gate-Source Cutoff Voltage 

13 A BVGSS Gate-Source Breakdown Voltage 

1'4 ~ IDSS Saturation Drain Current {Note 2 

15 C IG Gate Current (Note 1) 

-100 

-3 -2.5 

-25 
15 7 

-1 

-25 
2 

-10 

-IDO 

-4.5 -4 

-25 
15 20 

Common-Source Forward 4,000 12,000 7,000 12,000 7,000 

IGSS = 100 pA Maximum 
Ciss = 5 pF Typical 

TO·106 
See Section 5 

G 

DE:) 
S 

BOTTOM VIEW 

E212 
Unit 

TV. M .. 

-IDO pA 
-6 

V 

40 mA 
-10 pA 

12.000 

Test Conditions 

VDS"'O,VGS"'-15V 

VDS-15V,lo-inA 

VDS O,IG -1JjA 

VOS-15V. VGS-O 

VOG'" lOV,to"" 1 rnA 

pmho 

200 

6 gfs Transconductance (Note 2) 1-; Dr------c~o-m-m-on-.s~o-u,-"-O-u-tP-u-t~--~--~--~--,5-0+---t---t--2DO~--~r--i---1 
y gas Conductance 

5.0 VOS=15V,VGS=O 

pF 
1.5 

10 !!ll 
r'Hi" 

i -- N I------,c,-,o"'m"'m"'on:-:.S,-,o-u'''"''''':-np.,-u''"t ----___j--_t--_t----f---t---t---+--+--+--+---j 
8 A Ciss Capacitance 5.0 5.0 

·~~rc-,,-,--~c~o~m-m-on:-,s~o-U'-":-R~'-"-"-'----+--~-1.-5~---+---+--1.5-+---i--~~-i---1 

-- CI-____ -;T~"~n~'f'~'~C='p~"~;t~'n~'~'~~--+--+_--+_--_+--_t--_t--_t--___j~_+-----11--+ 
10 en ~~~:;~:~~a~:ort-Circuit Input 10 10 

f'" 1 kHz 

-
f'" 1 MHz 

-
f = 1 kHz 

NOTES: NZF 
1. Approximately doubles tor every lOoe increase in T A. 
2. Pulse test duration = 2 ms. 
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n-channel JFETs H 
designed for Performance Curves NS 

• • • See Section 4 

• Audio and Sub-Audio BENEFITS 

Amplifiers • Ultra Low Noise 
en = 8 nV/y'HZ Typical at 10 Hz 
en = 2 nV/v'Hz Typical at 1 kHz 

TO-I06 
ABSOLUTE MAXIMUM RATINGS (25°C) See Section 5 

Gate-Drain or Gate-Source Voltage (Note 1) ....... -40 V "4: Gate Cu rrent .............................. 50mA 

~q Total Device Dissipation ...... 
(25°C Free-Air Temperature) ............... 350mW 

Power Derating (to +125°C) ................ 3.5mWrC G 

Storage Temperature Range .............. -55 to +125°C C) Operating Temperature Range ............ -55 to +125°C o 0210 \ Lead Temperature 
(1/16" from case for 10 seconds) .............. 300°C 

s d 
BOTTOM VIEW S 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic 
E230 E231 E232 

Unit Test Conditions 
Min TVp Max Min TVp Max Min TVp Max 

1 IGSS 
Gate Reverse Current -250 -250 -250 pA VOS= O. VGS= -30 V 
(Note 2) 

-s 
VGS(off) 

Gate-Source Cutoff -1 -3 -2 -5 -4 -6 VOS"'20V,IO=1IJA 2 T Voltage V 
-A Gate-Source Breakdown -40 -40 3 T BVGSS Voltage 

-40 VOS =0. IG =-lIJ.A 

-I 
Saturation Drain 

4 C lOSS Current (Note 3) 
0.7 3 2 6 5 10 mA VOS = 20 V, VGS = 0 --

5 IG Gate Current (Note 2) -10 -10 -10 pA VOG= 10V.lo=O.5mA 

6 
Common-Source Forward 1.000 2.500 1,500 3.000 2.500 4.000 0" Transconductance (Note 3) 

-0 Ilmho f'" 1 kHz 

7 y Oos 
Common-Source Output 2 4 6 
Conductance _N 
Common-Source Input 

VOS = 20 V. VGS = 0 -
B A Ciss 15 15 15 

Capacitance _M pF f= 1 MHz 
9 I ens Common-Source Reverse 2 2 2 

C Transfer Capacitance 

10 Equivalent Short Circuit 8 30 8 30 8 30 !!l! ~ 
11 in Input Noise Voltage 2 2 2 (Hz VOS = lOV. VGS =0 

f = 1 kHz 

NOTES: NS 
1. Geometry is symmetr'iCilI. Unit may be operated with source and drain leads interchanged. 
2. Approximately doubles for every 10GC increase in T A. 
3. Pulse test duration = 2 ms. 

© 1977 Silicon!)( Inc.orporated 

3-77 



-.... 
C"4 
1&1 

o .... 
C"4 
1&1 

p-channel JFETs H 
designed for Performance Curves PS 

• • • See Section 4 

• General Purpose Amplifiers BENEFITS 

• High Gain Amplifiers 
gfs = 14,000 Ilmho Typical 
(E271) 

• Low Noise 
en = 10 nV!VHz at 1 kHz Typical 

TO-lOG 
See Section 5 

ABSOLUTE MAXIMUM RATINGS (25°C) 

Gate-Drain or Gate-Source Voltage (Note 1) ........ 30 V 

G~: Gate Cu rrent , , , , , , , , , , , , , , , , , ' , , , , , , , , , , , , -50 rnA 

H Total Device Dissipation 
(25°C Free-Air Temperature) . . . . . . . . . . . . . . . 350 mW 

Power Derating (to+125°C).""""""", 3,5 mW;oC 0 

Storage Temperature Range, , , , , , , , , , , , , , -55 to +125°C CJ Operating Temperature Range, , , , , , , , , , , , -55 to +125°C G 0210 \ Lead Temperature d 
(1/16" from case for 10 seconds), , " , , " , , " " 300°C 

S 
BOTTOM VIEW S 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

E270 E271 
Characteristic Unit Test Conditions 

Min TVp Max Min TVp Max 

1 S IGSS Gate Reverse Current (Note 2) 200 200 pA VOS=O,VGS=20V 

2T VGS(offl Gate-Source Cutoff Voltage 0,5 2,0 1.5 4,5 VOS"'-15V,IO"'-1 nA 

"3 A 
V 

BVGSS Gate-Source Breakdown Voltage 30 30 VOS=O,IG= l~A 
-'-T 
4 I lOSS Saturation Drain Current (Note 3) -2 -15 -6 -50 rnA VOS=-15V,VGS=0 

5C IG Gate Current (Note 2/ 15 60 pA VOG '" -15 V, '0 = iOSS(min) 

6 
Common-Source Forward 

6,000 15,000 8,000 18,000 9fs Transconductance (Note 3) 
-0 Common-Source Output 

J.lmho f'" 1 kHz 

7 y 90S Conductance 200 500 

-N 
Common-Source Input 

VOS = -15 V, VGS = 0 -
8 A Ciss Capacitance 

20 20 

-M 
Common-Source Reverse 

pF f'" 1 MHz 

9 I Crss Transfer Capacitance 5 5 

-c 
Equivalent Short-Circuit 

10 en 10 10 ~ VOS"" -10 V, 10 "" IOSS(min) f'" 1 kHz Input Noise Voltage VHz 

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 T A. 
3, Pulse test duration:: 2 ms. 

© 1977 Siliconix incorporated 
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n-channel JFET H 
designed for Performance Curves NZF 

• • • See Section 4 

• VHF/UHF Amplifiers BENEFITS 

• High Power Gain 

• Oscillators 22 dB Typical at 100 MHz 
Common-Source 

• Mixers 
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-106 

ABSOLUTE MAXIMUM RATINGS (25°C) 
See Section 5 

Gate-Drain or Gate-Source Voltage .............. : -25 V 

G~: Gate Cu rrent ............................... 10mA 

~ Total Device Dissipation 
(25°C Free-Air Temperature) ............... 350mW 

Power Derating (to +125°C) ................. 3.5 mW;oC G 
Storage Temperature Range .............. -55 to +125°C 0 Operating Temperature Range ............ -55 to +125°C o 02 '0 \ Lead Temperature 

5 ° 1 ( 1/16" from case for 1 0 seconds) .............. 300°C BOTTOM VIEW 5 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

E300 
Characteristic Unit Test Conditions 

Min TVp Mox 

1 
S IGSS 1-

Gate Reverse Current (Note 1) -500 pA VGS=-15V,VOS=O 

2 T VGSloff) Gate-Source Cutoff Voltage -1 -6 VOS'" 10 V, 10 '" 1 nA 
13" A V 

BVGSS Gate-Source Breakdown Voltage -25 VOS=O,IG=-lp.A 
1 -:- T 

lOSS Saturation Drain Current (Note 2) 6 30 rnA 4 I VDS= lOV. VGS = 0 

S"C VGSlfJ Gate-Source Forward Voltage 1 V IG == 1 rnA, VOS '" 0 

6 'Is Common-Source Forward Transconductance (Note 2) 4,500 9.000 

1" .umho VOG'" 10 V, 10 '" 5 mA f'" 1 kHz 
90. Common-Source Output Transconductance 200 

-'-0 
..!.V Ciss Common-Source Input Capacitance 3.5 5.5 

9 N erss Common-Source Reverse Transfer Capacitance 0.8 1.7 pF VDG=10V,ID=5mA f= 1 MHz 

~ Coo. Common-Source Output Capacitance 1.5 

11 6.200 f=100MHz 
i2H IYfsl Common-Source Forward Transcadmittance 

6.000 f'" 450 MHz 

13 1 
6.000 

/.Lmho 
f-l00MHz 

14 F IVI,I Common-Gate Forward Transcadmittance VDG=15V,ID=5mA 
5.500 f - 460 MHz 

i_ R 
15 E GI, Common-Gate Power Gain 17 

'ii 0 dB f'" 100 MHz (Note 3) 
NF Noise Figure (Single Sideband) 2 

NOTES: NZF 
1. Approximately doubles fOf every 10°C increase in T A. 
2. Pulse 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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n-channel JFETs H 
designed for Performance Curves NH 

• • • See Section 4 

• VHF/UHF Amplifiers BENEFITS 

• Oscillators • Characterized for Operation at 100 
and 400 MHz 

• Mixers • Low Noise 
NF = 1.7 dB Typical at 100 MHz 

T()'l06 
See Section 5 

ABSOLUTE MAXIMUM RATINGS (25°C) 

,~: Gate-Drain or Gate-Source Voltage ............... -30 V 
Gate Current ............................... 10mA 
Total Device Dissipation 

~ 
(25°C Free·Air Temperature) ............... 350 mW 

Power Derating (to +125°C) ................. 3.5 mW;oC G 

Storage Temperature Range .............. -55 to +125°C C) \ Operating Temperature Range ............ -55 to +125°C o 02'0 

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

BOTTOM VIEW S 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

E304 E305 
Characteristic Unit Test Conditions 

Min TV. Max Min TV. Max 

1 S lGSS Gate Reverse Current (Note 1) -100 -100 pA VDS = O. VGS = -20 V 
"2T VGS(offJ Gate Source Cutoff Voltage -2 -6 -0.5 -3 VOS=15V,ID=lnA -O-A V 

3 T BVGSS Gate Source Breakdown Voltage -30 -30 VDS = O. IG = -1 ~A 
-I 

Saturation Drain Current (Note 2) 4 C IDSS 5 15 1 8 mA VDS=15V.VGS=0 

5 9t, 
Common-Source Forward 
Transconductance (Note 2) 

4.500 7.500 3,000 

- .umho f'" 1 kHz 

6 D 90' 
Common-Source Output 50 50 

-~ 
Transconductance 

Common-Source Input 
VDS = 15 V, VGS = 0 

7 A Ciss Capacitance 3.0 3.0 
_M 

Common-Source Reverse 8 1 Crss 0.8 0.8 pF f= 1 MHz 
C Transfer Capacitance -

Common-Source Output 9 Coss Capacitance 1.0 1.0 

~ Common-Source Forward 3,000 f-100MHz 
9f, Transconductance .!.!.. 4,200 f = 400 MHz 

12 Common-Source Output 60 60 f= 100 MHz 
-H goss 
13 1 Conductance 80 f = 400 MHz 

J4"G Common-Source Output 800 800 f= 100 MHz _H bos, 
Susceptance pmho VDS=15V,VGS=0 

15 3,600 f=400MHz 
--'F 
16 R Common-Source Input 80 80 f= 100 MHz 

dE 
9iss Conductance 800 f=400MHz 

18° Common-Source Input 2,000 2,000 f= 100 MHz _U 
biss Susceptance 19 E 7,500 f= 400 MHz 

120 ~ 
Gp, Common-Source Power 20 f= 100 MHz 

I- V Gain VDS = 15 V, 'D =5mA 

I~ 11 f=400MHz 
dB 

22 Noise Figure 1.7 VDS= 15V,ID=5mA, f= 100 MHz 
123' NF (Single Sideband) 3.8 RG = 1 KIl f'" 400 MHz 

NOTES, 
1. Approximately doubles for every 10°C increase in T A. NH 
2. Pulse test duration'" 2 ms. 

© 1977 Siliconix incorporated 
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monolithic dual H 
n-channel JFETs Performance Curves NQP 

See Section 4 

designed for • • • BENEFITS 

• Minimum System Error and Calibra-

• FEr Input Amplifiers tion 
10 mV Offset Maximum (E400, 

• Low and Medium Frequency E401) 
80 dB Typical CMRR 

Amplifiers • Low Drift with Temperature 

• Impedance Converters 
10/Nrc (E400) 

• Simplifies Amplifier Design 
Output Conductance < 10 Ilmho 

ABSOLUTE MAXIMUM RATINGS (25°C) Si·200 

Gate-To-Gate Voltage _______ .................. ±40 V 
See Section 5 

Gate-Drain or Gate-Source Voltage ............... -40 V 

~~ 
~ 

Gate Cu rrent ............................. - . SOmA G, G2 rrr: Total Package Dissipation 
(25°C Free-Air Temperature) ............... _ 3S0mW 5, S2 

Power Derating (to +12Soc). ........... _ .... 3.S mWrC 0, 

Storage Temperature Range .............. -S5 to +125°C s, ° G, 

Operating Temperature Range ............ -55 to +125°C 
04 560 

~ 032 10 

Lead Temperature G1 0 S, 

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

0, G, ' G, 
BOTTOM VIEW D, s, 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

E400 E401 E402 
Characteristic Unit Test Conditions 

Min Tvp M" Min TVp M" Min TVp M" 

1 IGSS 
Gate Reverse Current -200 -200 
(Note 1) 

-200 pA VOS = 0, VGS" -30 V 

-
Gate-Source Cutoff 2 VGS(off) -1.0 -4.5 -1.0 -4.5 -1.0 -45 VDS=20V,IO" 1 oA 

_s Voltage 
V 

3 T BVGSS 
Gate-Source Breakdown -40 -40 -40 VDS=D,IG=-l/-!A 

-~ 
Voltage 

4 I 'DSS 
Saturation Dram Current 

0.5 5.0 0.5 5.0 0.5 5.0 mA VDS -20V,VGS=O 
_C 

(Note 2) 

5 IG Gate Current (Note 1) -200 -20D -200 pA 

- VDG = 20 V, 10" 200,uA 

6 VGS Gate-Source Voltage -0.2 -4.0 -0.2 -4.0 -02 -4.0 V 

7 Common·Source Forward 1,000 4,000 1,000 4,000 1,000 4,000 VOS = 20 V, VGS = 0 

Ie '" Transconductance 600 1,600 600 1,600 600 1,600 VDG - 20 V, I D "" 200/-IA 
i- /-ImhO f'" 1 kHl 

i~ ~ Common·Source Output 35 35 35 VOS-20V,VGS-0 

'0' Conductance 
.!Q..N 10 10 10 VOG = 20V, 10 '" 200.uA 

" A Ciss 
Common·Source Input 

4.5 4.5 4.5 

-~ 
Capacitance 

pF f= 1 MHl 

12 C Cus 
Common·Source Reverse 

1.2 1.2 1.2 
Transfer Capacitance VOS = 20V, VGS =0 ,-
Equivalent Short,Clrcult 

13 'n 13 13 13 
Q)L f = 100 Hl 

Input Noise Voltage VHi" 

14 ~ iVGS1-VGS2 1 Differential Gate·Source 10 10 20 mV VOG=20V,IO=200pA 
Voltage 

!- T 
VOG - 20V, lD '" 200/-IA 

15 ~ .1.iVGS1-VGS2 1 Gate-Source Voltage 10 25 50 liVtc 
aT Differential Drift (Note 3) TA'" 2S0CtoTa - 8SoC 

I-I 

16 N CMAR 
Common-Mode Rejection 

80 80 70 dB VOO'" 10 V to VDO = 20 V, 10'" 200pA 

• G 
Ratio (Note 4) 

NOTES: 
[ aVOD J Nap 

1. Approximately doubles for every 10°C increase in T A. 4. CMRR = 201091O ,.1.VOD '" 10 V. 

2. Pulse test duration = 300 j.lsec; duty cycle'-;;;; 3%. 6.IVGS1-VGS2 1 

3. Measured at end points, T A and Ta. 

© 1977 Siliconix incorporated 
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monolithic dual H 
- n-channel JFETs Performance Curves NQP 

See Section 4 -~ 
Ilol designed for • • • BENEFITS 

o • Low Cost -~ 
Ilol 

• FEY Input Amplifiers • Minimum System Error and Calibration 
10 mV Offset Maximum (E410) • Low and Medium Frequency 70 dB Minimum CMRR (E410) 

Amplifiers • Low Drift with Temperature 

• Impedance Converters 
10Ilvrc Maximum (E410) 

• Simplifies Amplifier Design 

• Precision Instrumentation Low Output Conductance 

Amplifiers Si-200 

See Section 5 • Comparators 

~~ 
~ 

ABSOLUTE MAXIMUM RATINGS (25°C) G, Gz a;! Gate-To-Gate Voltage ......................... ±40V 
Gate-Drain or Gate-Source Voltage ............... -40 V 5, 52 

Gate Current ............................... 50mA 
Total Package Dissipation (25°C Free-Air) ....... 350 mW 

D, 

Power Derating (to +125°C) ................ 3.5 mWrC S2 04 ~ 60 G2 

Storage Temperatu re Range .............. -55 to +125°C 
G, 0 3 6 10 5, t Operating Temperature Range ............ -55 to +125°C US, 

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

BOTTOM VIEW D, 5, 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

E410 E411 E412 
Characteristic Unit Test Conditions 

Min Typ M .. Min Typ M .. Min Typ M .. 

1 lGSS 
Gate Reverse Current -250 -250 -250 pA VOS'" 0, VGS" -30 V (Note 1) -
Gate-Source Cutoff 

2 VGS{off) Voltage -0.5 -3.5 -0.5 -3.5 -0.5 -3.5 VOS=20V,IO"'lnA 
_S V 

T Gate-Source Breakdown 
3 A BVGSS Voltage 

-40 -40 -40 VDS -0, lG '" -1 JlA 
-T 

SaturatIOn Dram Current 4 I lOSS (Note 2) 0.5 6.0 0.5 6.0 0.5 6.0 mA VDS 20 V, VGS" 0 
_C 

5 IG Gate Current (Note 1) -250 -250 -250 pA - VOG == 20 V, 10 == 200 p.A 
6 VGS Gate-Source Voltage -0.2 -3.0 -0.2 -3.0 -0.2 -3.0 V 

...;. Common-Source Forward 1,000 4,000 1,000 4,000 1,000 4,000 VOS == 20 V, VGS =: 0 

~ 
'f< Transconductance 600 1.200 600 1,200 600 1,200 VOG=20V,10"'200JIA 

20 20 
JImho f'" 1 kHz 

9 D Common·Source Output 20 VOS= 20V, VGS == 0 

~Y '0< Conductance 5 5 5 VOG '" 20 V, 10 == 200,uA - N 

11 ~ Ciss 
Common-Source Input 

4.5 4.5 4.5 Capacitance - I Common-Source Reverse 
pF VOS= 20V, VGS = 0 f= 1 MHz 

12 C Crss Transfer Capacitance 1.2 1.2 1.2 

-
13 " 

Equivalent Short·Circult 13 50 13 50 13 50 !!l! VOS=20V,IO=200JIA f'" 100 Hz 
Input Noise Voltage VHZ 

14 ~ IVGS1-VGS2 1 
Differential Gate-Source 

10 25 40 mV VOG = 20 V, 10'" 200JIA Voltage 
-T 

.6.IVGS1-VGS2 1 
15 ~ Gate·Source 

10 25 ao JIV/C 
VDG = 20V, 10 == 200JIA 

~T Differential Drift (Note 3) TA = 25°C toTB = 85°C 
1- I 

16 ~ CMRR 
Common-Mode Rejection 

70 aD aD 70 dB 
VOO - 10 V to VOO '" 20 V 

Ratio (Note 4) iO=200,uA 

NOTES: 
[ ~VDD J NQP 

1. ApprOXimately doubles for every 10"C increase In T A. 4. CMRR == 2010910 ,.6.VOO '" 10 V . 
2. Pulse test duration = 300 JIsec; duty cycle';;;; 3%. ..1.IVGS1-VGS2 1 

3. Measured at end POints, TA and T8. 

© 1977 Sillconix incorporated 
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matched dual H 
n-channel JFETs 
designed for Performance Curves NZF 

• • • See Section 4 

• VHF/UHF Amplifiers BENEFITS 

• High Gain 
gfs = 4500 j.Lmho Minimum 

• Dual Version of E300 with Matched 
Gate-to-Source Voltage 

RATINGS (25°C) 
5;-200 

ABSOLUTE MAXIMUM See Section 5 

Gate-To-Gate Voltage ......................... ±50 V 
~ Gate·Drain or Gate-Source Voltage ............... -25 V 

~~ Gate Cu rrent ............................... 50mA 
G, G2 f~ ~ Total Package Dissipation 

(25°C Free-Air Temperature) 350mW 51 52 ............... 
Power Derating (to +125°C) ................. 3.5 mWrC °2 
Storage Temperature Range .............. -55 to +125°C 82 

04 ~ 60 G2 

~t2 Operating Temperature Range ............ -55 to +125°C 
Lead Temperature G, 

0 3 6 10 5 , 

82 
(1/16" from case for 10 seconds) .............. 300°C 

0, G, 

BOTTOM VIEW 0, 8, 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

E420 E421 
Characteristic Unit Test Conditions 

Min Typ Max Min Typ Max 

I S IGSS Gate Reverse Current (Note 1) -500 -500 pA VOS-O,VGS--15V 

"2 T VGS(off) Gate-50urce Cutoff Voltage -1 -6 -1 -6 Vas-10V, 10-1 nA 

"3 A V 
T BVGSS Gate-Source Breakdown Voltage -25 -25 VOS-O,IG --1 "A 

"4 I 
lOSS Saturation Drain Current INote 2) 6 30 6 30 rnA VOS-l0V, VGS- 0 

1"5 C 
IG Gate Current (Note 1) -500 -500 pA VOG-l0V,IO-5mA 

Common-Source Forward 4,500 9,000 4,500 9,000 6 Of. Transconductance 
1- D J,lmho f= 1 kHz y Common-Source Output 

7 N !los Conductance 
200 200 

1- A VOG=10V.lo=5mA 

8 M Ciss 
Common-Source Input 3,5 3,5 

I- I Capacitance 
pF f'" 1 MHz C 

9 en. Common-Source Reven;e O.B 0.8 
Transfer Capacitance 

M 
10 A IVG51-VGS21 Differential Gate·Source Voltage 10 20 mV VDG = 10V, 10= 5mA 

T 

NZF 
NOTES: 
1. APProximltely doubles for every lOoe increase in TA· 
2. Pulse test durltion : 300 ,.sec; duty cycle <; B. 

© 1977 Slliconlx Incorporated 
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matched dual H 
n-channel JFETs Performance Curves NZA 

See Section 4 

designed for • • • BENEFITS 

• Low Noise Figure 

• Cascode Amplifiers • Very Low Distortion 
+30 dBm I ntercept Point 

• Balanced Mixers 
TO-l05 

See Section 5 

~~ ~ ABSOLUTE MAXIMUM RATINGS (25°C) 
Drain-Gate or Gate-Source Voltage ................ -25 V G1 G2 

Gate Current ................................ 10 mA s, S2 ~H 
Total Device Dissipation 

(25°C Free-Air Temperature) ................ 350 mW 0, 

\~. Power Derating (to +125°C) ................. 3.5 mWtC 
G, 

02 °3 

l Storage Temperature Range .............. -55 to +125°C 5, 01 So 02 

Operating Temperature Range ............. -55 to +125°C 
70 60 

G, 

S, G, 

Lead Temperature (1/16" from case for 10 seconds) ... 300°C BOTTOM VIEW °2 0, 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

E430 E431 
Characteristic Unit Test Conditions 

Min Typ Max Min Typ Max 

1 -150 -150 pA I -5 IGSS Gate Reverse Current VGS=-15V,VOS=O 
2 T -150 -150 oA IT.,50°C 

3"A 
_T BVGSS Gate-Source Breakdown Voltage -25 -25 IG'" -1 pA. VOS~O 

V 
4 I VGS(off) Gate-Source Cutoff Voltage -1.0 -4.0 -2.0 -6.0 Vas = 10 V, 10 = 1 nA 

""5 C 
lOSS Saturation Drain Current (Note 1) 12 30 24 60 mA VOS= lOV, VGS=O -

6 VGS(f) Gate-Source Forward Voltage 1.0 1.0 V VOS=O,IG=10mA 

7 
Common-Source Forward 

10 20 10 20 mmho '" Transconductance _0 VDS"'10V,ID=10mA f "" 1 kHz 
8 y 

'0' 
Common-Source Output 

150 150 {Jmho N Conductance 
-A 

Gate Source Capacitance 5.0 5.0 9 M C,' 
10' Drain Gate Capacitance 2.5 

pF VGS"'~10V,VOS=0 f= 1 MHz 
C,d 2.5 _c 

Equivalent Short-Circuit 'V 11 'n Input Noise Voltage 
10 10 vffi' VDS == 10 V, 10 = 10 mA f"" 100 Hz 

12 H '" 
Common-Source Forward 

12 12 
Transconductance 

-I 
Common-Source Output 

13 G 
'0' 0.15 0.15 mmho VOS==10V,IO"'10mA f= 100 MHz 

H Conductance -
14 F gig Power~Match Source Admittance 12 12 
-A 
15 E G, Conversion Gain (Note 2) 3.0 3.0 dB VOS=20V, 

16° VGS = 1/2 VGS(off) 
f= 100 MHz 

IMO Intercept Point (Notes 2 and 3) +30 +30 d8m 

17 ~ 
Saturation Drain Current Ratio 

0.9 1.0 0.9 1.0 VGS'" 0 M IOSS2 (Note 4) _A 
VGS(off)1 

18 
T Gate-Source Cutoff 0.9 1.0 0.9 1.0 VOS'" 10 V 10"" 1 nA 
C VGS(off12 Voltage Ratio (Note 4) 

--jH 
2111 19 
9fs2 

Transconductance Ratio (Note 4) 0.9 1.0 0.9 1.0 10 == lOrnA 

NOTES: 
I. Pulse test duration == 300 I1S, duty cycle':;;; 3%. NZA 
2. VHF single·balanced mixer drain load impedance- 2K n. 
3. 2-tone 3rd-order IMD. 
4. Assumes smaller value in numerator. 

© 1977 Sll!conlx Incorporated 
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current regulator diodes H 
designed for. Performance Curves NCL 

• • See Section 4 

• Current Regulation BENEFITS 

• Current Limiting • Low Cost 

• Simple Two Lead Current Source 

• Biasing • Simplifies Floating Current Sources 
No Power Supplies Required 

• Linear Ramp and Staircase • Good Operating Current Tolerance 

Generator ±20% 

TO·1116 
See Section 5 

ABSOLUTE MAXIMUM RATINGS (2SOC) 
ANODE 

Peak Operating Voltage .......................... 50 V 

~ Forward Current ............................. 20 mA 
Reverse Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 mA 
Total Device Dissipation 

(25°C Free Air Temperature) ................ 350 mW CATHODE 

Power Derating (to +125°C) ................. 3.5 mW/"C 
CATHODE 

Storage Temperature Range .............. -55 to +125°C C) ! \ Operating Temperature Range ............. -55 to +125°C 
Lead T em peratu re 

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

BOTTOM VIEW 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic E500 E501 E502 E503 E504 E505 E50& E507 Unit Test Conditions 

1 Min 192 264 344 448 600 800 1120 1440 

2" IFI Forward Current (Note 1) Nominal 240 330 430 560 750 000 1400 1800 "A VF; 25 V 
-:-S 

Max 288 396 516 672 900 1200 1680 160 3 T 
-A 

Peak Operating Voltage 
4 T POV 

(Notes 1 and 2) 
Min 50 50 50 50 50 50 50 50 IF = 1.1 IFIIMax) 

15 ~ Max 1.2 1.3 1.5 1.7 1.9 2.1 2.5 2.8 V 

IS VL Limiting Voltage (Note 3) 
Typ 0.8 0.9 1.1 1.2 1.4 1.5 1.8 2.0 

IF; 0.9IFIIM;nl 

7 0 Small-Signal Dynamic Min 5.0 3.0 2.0 1.4 1.0 0.6 0.4 0.25 
1- ZFI Mn VF;25V.f;1 kHz 

I~ 
V Impedance (Note 1) Typ 8.0 6.0 4.4 3.4 2.5 1.9 1.4 1.0 
N 

CF Anode-Cathode Capacitance Typ 2 2 2 2 2 2 2 2 pF VF=25V,f=1 MHz 

NOTES: NCL 
1. Pulse test duration'" 2 ms. 
2. Maximum VF where IF < 1.1 IFI(Max) is guaranteed. Current-Limiter Diode 
3. Minimum VF required to insure IF > 0.9 IFI(Minl. V·I Characteristic I, 

I"V 
v. 

VL pov V, 

/. 
© 1977 Siliconix incorporated 
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low-leakage 
pico-amp iodes 
designed for . . . 
• High Impedance Diode 

Switching 

• High Dynamic Range Log Amps 

• High Isolation Protection 
Circuits 

ABSOLUTE MAXIMUM RATINGS 

Forward Current ............................. 10mA 
Total Device Dissipation ...................... 250 mW 
Storage Temperature Range ............ -£5°C to +125°C 
Lead Temperature 

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

ELECTRICAL CHARACTERISTICS (25°C) 

Characteristic Min Typ Max Unit 

1 EPA050 -50 -
2- S EPA0100 -100 

T IR Reverse Current {Note 11 pA 
3 A EPA0200 -200 -
4 T EPA0500 -500 

15 I 
c BVR Breakdown Voltage (Reverse) -35 .-80 V 

16 VF Forward Voltage Drop 0.8 1.5 V 

D 
7 y 

N 
CR Capacitance 1.5 2.0 pF 

NOTE: 
1. The EPAD type number denotes its maximum reverse current value in pieD amps. 

Devices with IR values intermediate to those shown are also available on request. 
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BENEFITS 

• LowCost 

TO-l06 
See Section 5 

• 

* M c 

ANODE 

(J 
I CATHODE • 

BOTTOM VIEW 

Test Conditions 

VR =-20V 

IR=-I~A 

IF = 5 mA 

VR=-5V.f=1 MHz 

!Ii) 1977 Sillconhc incorporated 



n-channel JFETs H 
designed for Performance Curves NIP 

• • • See Section 4 

• Analog Switches BENEFITS 

• Low Cost 

• Choppers • Automated I nsertion Package 

• Low I nsertion Loss 

• Commutators RDS(on) < 8 n (J108) 

• No Offset or Error Voltages Generated 

Low Noise Audio Amplifiers 
by Closed Switch • Purely Resistive 

High Isolation Resistance from 
Driver 

• Fast Switching 
tD(on) + tr = 5 ns Typical 

• Low Noise 

en = 6 nV/y'Hz at 10 Hz, Typ (Jll0) 

ABSOLUTE MAXIMUM RATINGS (@25°C) 
TO-92 

Gate-Drain or Gate-Source Voltage. -25 V See Section 5 

Gate Current (FWD) 50mA 
Total Device Dissipation (TLEAD = 25°C) 625mW 
Power Derating (to +135°C) 5_68 mwrc • INSULATED CASE 

• INSENSITIVE TO LIGHT 

Storage Temperature Range _55°C to +135°C 

G~: Operating Temperature Range _ -55°C to +135°C 
Lead Temperature (1/16" from case for 

10 seconds) +260°C D G 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic 
Jl08 Jl09 Jl10 

Unit Test Conditions 
Min Typ M .. Mill Typ M .. Min Typ M .. 

1 IGSS Gate Reverse Current (Note 1) -3 -3 -3 oA V DS =OV,V GS =-15V 

l2"s VGS(off) Gate-Source Cutoff Voltage -3 -1D -2 -6 -0.5 -4 V OS '" 5 V, 10 - 1 !JA 

13: V 
BVGSS Gate-Source Breakdown Voltage 25 25 25 VOS OV.IG 1 "A 

17 T 
lOSS Drain Saturation Current (Note 2) 80 40 10 mA VOS= 15V.VGS~ OV 

15~ IO(off) Drain Cutoff Current (Note 1) -3 -3 -3 oA VOS - -5 V, V GS - -10 V 

'6 fDS(on) Drain-Source ON Resistance 8 12 18 II VOS ""- 0.1 V, V GS =-OV 

7 Cdg(oW Drain-Gate OFF Capacitance 15 15 15 

i8 15 15 15 
V OS = 0 V, V GS = - 10 V 

Csg(off} Source-Gate OFF Capacitance 
1- 0 

pF f = 1 MHz 

9 y 
Cdg(onl Drain-Gate Plus Source- 85 85 85 VOS VGS = 0 + 

N Csg(onl 
Gate ON Capacitance 

I iO A 
4 4 4 M td{onl Turn ON Delay Time Switching Time Test Conditions 

'Ii I Rise Time 1 1 1 
J108 Jl09 Jl10 

" 1.5 V 1.5 V 1.5 V 

'-;-; C "' VOO 

td(off) Turn OFF Delay Time 6 6 6 VGS{off) -12V -7 V -5 V 
,-

13 " Fall Time 30 30 30 RL 150 n 150 !~ 150n 

NOTES: NIP 
1. Approximately doubles for every 10u e increase in TA. 

2. Pulse Test duration 300 1lS; duty cycle,;; 3%. 

© 1977 SlllCOnlx Incorporated 
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n-channel FETs H 
CO') --.., 

designed for Performance Curves NC 
• • • See Sedion 4 ~ --.., --- • Analog Switches BENEFITS 

• Low Cost .., 
• Choppers • Automated I nsertion Package 

• Low I nsertion Loss 

• Commutators 
ROS(on) < 30 n (J111) 

• No Offset or Error Voltages Generated 
by Closed Switch 

Purely Resistive 
High Isolation Resistance from 
Driver .. Fast Switching 
to(on) + tr : 13 ns Typical 

• Short Sample and Hold Aperture Time 
Cgd(off) < 5 pF 
Cgs(off) < 5 pF 

ABSOLUTE MAXIMUM RATINGS (@25°C) 
TO-92 

Gate-Drain or Gate-Source Voltage ... _ .......... -35 V See Section 5 

Gate Current ............................... 50mA 
Total Device Dissipation (TLEAD = 25°C) ........ 625 mW 

• INSULATED CASE 

Power Derating (to +135°C) . . . . . . . . . . . . . . . 5.68 mW/"C • INSENSITIVE TO LIGHT 

Storage Temperature Range ............ -55°C to +135°C 

"~: Operating Temperature Range .......... -55°C to +135°C 
Lead Temperature (1/16" from case for 

10 seconds) .............................. +300°C , G 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Jl11 J112 J113 
Characteristic UNIT Test Conditions 

Min T" M" Mm T" M" Min TVp M" 

1 IGSS Gate Reverse Current (Note 11 1 1 1 oA VD' ~OV,VGS~ 15V 

-;-, 
VGSloff) Gate Source Cutoff Voltage 3 10 1 5 D 5 3 Vas = 5 V, 10 = lilA 

~T V 
3 A BVGSS Gate Source Breakdown Voltage 35 35 35 VDS ~ 0 V, IG = I,A 

-;;-T IDSS Dram Salurat,on Current (Note 2) 2D 5 2 rnA VOS = 15V.VGS~OV 

---i I 
Dram Cutoff Current (Note 1) 1 1 oA +c IOloff) 1 VDS =5V,VGS= lDV 

'aSian) Dram Source ON Resistance 3D 50 lDO " Vas - 0.1 V.VGS~OV 

7 Cdg(o/f) Dram Gate OF F Capacitance 5 5 5 

8' VDS ~OV,VGS~ 10V 
Csg(oilJ Source Gale OFF Capacitance 5 5 5 

f ~ 1 MHz ---< 0 ,F 

9 Y Cdg(on) Dram Gate Plus Source Gate 
28 28 28 

-~ 
Csg(on) ON Capacitance 

VDS ~ VGS = 0 

~~ 
tdl on ) Turn On Delay Time 7 7 7 Switching Time Test Conditions 

" 
Rise Time 6 6 6 

JIll Jl12 Jl13 

I-c "' VDD 10 V 10V lOV 
12 IdloffJ Turn all Delay Time 20 20 20 VGS(off) -12V -1V -5V 1-
13 '1 Fall T.me 15 15 15 RL 800!! L6001l 3,200H 

NOTES, Ne 
1. Approximately doubles for every 10°C increase in TA. 
2. Pulse Test duration 300 IJS; duty cycle';;;; 3%. 

© 1977 Siliconix incorporated 
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p-channel JFETs H 
designed for Performance Curves PS 

• • • See Sedion 4 

• Analog Switches BENEFITS 

• Low Cost 

• Choppers • Simplifies Series-Shunt Switching when 
when Combined with J113, its N-Chan-

• Commutators 
Channel Complement 

• Low I nsertion Loss 
RDS(on) < 85 n (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) • Fast Switching 
td(on) + tr = 7 ns Typical 

Gate-Drain or Gate-Source Voltage (Note 1) ______ .. 30 V TO·92 
Gate Current . __ ......... _ ................ _ . 50mA See Section 5 

Total Device Dissipation 
(25°C Free-Air Temperature) ................ 350mW 

Power Derating (to +125°C) ............ _ .... 3.5 mW/oC • INSULATED CASE 
• INSENSITIVE TO LIGHT 

Storage Temperature Range ..... _ ...... _ . -55 to +125°C 

G4: 
Operating Temperature Range .... _ ... _ .. _ -55 to +125°C 
Lead Temperature 

(1/16" from case for 10 seconds) .... _. __ ....... 300°C G 
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

J174 J175 J176 J177 
Characteristics Unit Test Conditions 

Min Typ M" Min Typ M" Min Typ M" Min Typ M" 

1 'GSS 
Gate Reverse Current 

1 1 1 1 eA 
(Note 2) VDS O,VGS-20V 

-
Gate-Source Cutoff 

2 VGS(off) Voltage 
5 10 3 6 1 4 08 225 VOS - -15 V, 'D ~ 10 nA 

_s V 

3 T BVGSS 
Gate-Source Breakdown 30 30 30 3D VOS - D, IG-

_A Voltage 
1 vA 

4 T 
'DSS 

Saturation Drain Current -7.0 -100 -7 -60 -2 -25 -1.5 -20 mA VDS - -15V,VGS 0 , (Note 3) 

-C Drain Cutoff Current -1 5 ID(ofl) (Note 2) 
-1 -1 -1 eA VDS - -15V.VGS 10 V 

-
6 'OSton) 

Drain-Source ON 
Resistance 

85 125 250 300 " VGS= 0, VOS = -0.1 V 

7 Cdg(off) 
Drain-Gate OFF 5.5 5.5 5.5 5.5 
Capacitance -
Source·Gate OFF 

VOS - 0, VGS - 10 V 

8 Csg(off) Capacitance 
5.5 5.5 5.5 5.5 

-D 
Cdg(on) 

pF , 1 MHz 

9 y . Drain·Gate Plus Source-
40 40 40 40 VOS - VGS - 0 

N Csg(on) 
Gate ON Capacitance 

-;0 A 
M id(onl Turn On Dela,!, Time 2 5 15 20 

I- I 
SWitching Time Test ConditIOns 

11 C t, Rise Time 5 10 20 25 J174 J175 J176 Jl77 
I- e> VDD -lOY -6 V -6 V -6V 

12 td(off) T Ufn Off Dela,!, Time 5 10 15 20 VGS(off) 12 V 8V 6V 3V 

1- RL 560 n 1.2 KU 5.6 KU 10 Kn 

13 t, Fall TIiTIe 10 20 20 25 VGS(on) OV OV OV OV 

NOTES, 2 Approxlmatel'!' doubles for ever'!' lOo e Increase in T A. PS 
1, Geometry IS symmetru;al. Units may be operated with source and dram leads Interchanged 3. Pulse test duration" 300 jJS; dutv cycle ..-; 3% 

© 1977 SllIconlx Incorporated 
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p-channel JFETs H 
designed for Performance Curves PS 

• • • See Section 4 

• General Purpose Amplifiers BENEFITS 

• Low Cost 
• Automatic I nsertion Package 

• High Gain Amplifiers 
gfs = 14,000 /lmho Typical (J271) 

• Low Noise 
-

6 nV/YHZ at 1 kHz Typical en = 

ABSOLUTE MAXIMUM RATINGS (25°C) 

Gate-Drain or Gate-Source Voltage (Note 1) ........ 30 V TO-92 

Gate Current .............................. -50 mA See Section 5 

Total Device Dissipation 
(25°C Free-Air Temperature) ............... 350mW 

Power Derating (to +125°C) ................ 3.5 mW;oC • INSULATED CASE 
• INSENSITIVE TO LIGHT 

Storage Temperature Range .............. -55 to +125°C 

o~: 
• DRAIN AND SOURCE CAN 

BE INTERCHANGED 

Operating Temperature Range ............ -55 to +125°C 
Lead Temperatu re 

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

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

J270 J271 
Characteristic Unit Test Conditions 

Min TV. M .. Min TV. Mox 

1 S IGSS Gate Reverse Current (Note 2J 200 200 pA VOS = O. VGS = 20 V 

1"2 T VGS(offl Gate-Source Cutoff Voltage 0.5 2.0 1.5 4.5 VOS=-15V,IO=-1 nA 
13 A V 

8VGSS Gate-Source Breakdown Voltage 30 30 VOS=O,IG'" l.uA 1-"- T 
4 I lOSS Saturation Drain Current (Note 3) -2 -15 -6 -50 mA VOS=-15V,VGS=O 

15 C IG Gate Current (Note 2) 15 60 pA VOG - -15 V. 10- IDSS(minj 

6 
Common-Source Forward 

6.000 15.000 8,000 18,000 '" Transconductance (Note 3) 
1-

0 
J.,Imho f = 1 kHz 

Common-Source Output 
7 V go' Conductance 

200 500 

1- N VOS = -15 V, VGS = 0 -
8 Ciss 

Common-Source Input 20 20 A Capacitance 
1- M pF f'= 1 MHz 

9 Crss 
Common-Source Reverse 

5 5 I Transfer Capacitance 
1- C 

.JJY.... 10 en 
Equivalent Short-Circuit 

6 6 VOS '" -10 V, 10 = 10SS(min) f'" 1 kHz Input Noise Voltage VHZ 

NOTES: PS 

1. Geometry is symmetrical. Units may be operated with source and drain leads interchanged. 
2. Approximately doubles for every wOe increase in T A. 
3. Pulse test dUration'" 2 ms. 

© 1977 S!llconlx Incorporated 
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H n-channel JFETs 
designed for . . . Performance Curves NZA 

See Section 4 

• VHF/UHF Amplifiers 
• Oscillators 
• Mixers 

ABSOLUTE MAXIMUM RATINGS (25°C) 
Drain-Gate Voltage . . . . . . . . . . . . . . . . . . . . . . .. 25 V 
Source-Gate Voltage. . . . . . . . . . . . . . . .. . . . . . . .. 25 V 
Forward Gate Current. . . . . . . . . . . . . . . . . . . . . .. 10 mA 
Total Device Dissipation (TLEAD = 25°C). ... 625 mW 

Derate above 25°C ................... 5.68 mW/"C 
Storage Temperature Range ............. -55 to +150°C 

BENEFITS 

• I ndustry Standard Part 
I n Low Cost Plastic Package 

• High Power Gain. 
11 dB Typical at 450 MHz 
Common-Gate 

• Low Noise 
2.7 dB Typical at 450 MHz 

• Wide Dynamic Range 
Greater than 100 dB 

• Easily Matches to 75 n Input 

TO·92 
See Section 5 

Operating Junction Temperature Range ... -55 to +135°C • INSULATED CASE 
• INSENSITIVE TO LIGHT 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

1 BVOSS 
Gafe-$ource Breakdown 
Voltage 

J3 
Min Typ Ml!x Min Typ Max 

-25 -26 -25 

o~: 
"'0 

~ ~D -1.0 -1.0 
GataReverseCurrent 

Unit Tnt: Conditions 

V IG=-lp.A,VOS=O 

"A VGS = -15 V, 1-: SlOSS 

I~!~-----~--~~"-~-C-"-'D~ff----~---+--~~--~---+----~~~--~----+--'~·O~~-+--~--------~--~--I 
4 T VOSloff) Voltage -6.6 

1.0 
-1.0 -6.S -1.0 

1.0 
-4.0 -2.0 

,A vOS=a T=+125"C 

V VOS=IOV,lo=InA 

I-;~~'D-"-----~~'~~~~~~~-~D-~~a~-~----~~--+---~---+----+---~----~--~---+---60~---+-----------4 
12 60 12 30 24 mA VOS=10V,VGS-0 

1- Gate-5ource Forward 
6 VOSIfl Voltage 1.0 1.0 1.0 V 

Common·Source For-
7 IHs ward Transconductance 

1-- ~-----~~m~mD="~.~="=~~~--~---+--~r---i----t----r----r--~----t--~-o1 
I~ D~"" ______ O:.;";;:tpu"""~"""="-':;-~ ____ ~ __ -+ __ ~f--__ ~ __ -+ ____ ~ __ ~ __ ~ ____ +-__ -; J'mhos 
9 y Ita =~~:::c:rward 

B.ooo 20,000 10,000 

200 

13,000 13,000 

20,000 B.ooo 

100 
12,000 

18,000 

VOS=O,IG=lmA 

VOS-1QV, 
to=IOmA 

f"', kHz 

1--:r_-----~~m~~-"~.~~~~O~"~~~"t~~r---t---~---1----t----r----r---i----t---1 
1~1~~~ __ ~~~"d="~~"~=_ ______ ~--_+--~r_--i_--_t----~--_r--~--'-OO_t----~--i_----------_r-------I 

11 Cgd ~:::!:e 

ISO 100 
IB 2.S I.B 2.5 
4.3 6D 4.3 

IB 2.5 
pF VOS"'O, 

VGS=-10V 
f-l MHz I~ ~~----~~~:.~-:="mo=,~~------~---+--~r---i----t----r--6-.0-r---;---4.-3t--S-.0~ 

1-- ~-----E~~=i=d=,."=t~Sh-on-~=i-~"~it--~---+--~r---i----t----r----r--~---,-0t----r-"~V.t~V7D~S--~10~V~.-----rf---,OO--H-.--1 
13 in Input Noise Voltage ..;Hz ID = 10 mA 10 10 

Common-Source Forward 

1--
TrenlCOncluC:blnc8 

Common-Gate Input 
1S R-eYi,,1 Conductance 

[- H Common-Source Input 

12 

14 
OA 

12 12 

I. 14 
mmho 

OA OA I~ I R-Ivill Conduetllnc:e 

17 F R_IYQI' =-=rce Output 0.15 VOS = 10 V, 

1--.~~--~c~o~m~_~"~.~~M~P~~----~r---t---i----i----t----r----r---;---,,-+--r-r---, lo~IOmA 
0.15 0.15 

18 E Gpg G_in at Noise Match 1. I. 

U 15 
dB 

11 11 

2.7 2.7 
NOTE: 
I. Pulse tnt PW 300 p.s, duty cycle" 3%. 

f = 105 MHz 

f=450MHz 

NZA 

© 1977 Siliconlx Incorporated 
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monolithic dual H 
n-channel JFETs Performance Curves NNR 

See Section 4 

designed for BENEFITS 

• • • • Low Cost, Automated I nsertion Package 

• Minimum System Error and Calibra-

• FEY Input Amplifiers tion 
5 mV Offset Maximum (J401) 

• Low and Medium Frequency 95 dB Minimum CMRR (J401-04) 

Amplifiers • Low Drift with Temperature 
10 p'vrc Maximum (J401, 02) 

• Impedance Converters • Operates from Low Power Supply 
Voltages 

• Precision Instrumentation VGS(off) < 2.5 V 

Amplifiers • Simplifies Amplifier Design 
Output Conductance < 2 p.mho 

Comparators • Low Noise • en = 6 nV/v'Hz at 10 Hz Typical 

ABSOLUTE MAXIMUM RATINGS (25"C) IptNlj 

a·Pin Mini DIP Ne 

Gate-Drain or Gate-Source Voltage 50V See Section 5 " D, 

Forward Gate Current . 10mA ., 
Device Dissipation (each side) 

~~ @ T~ = 85°C derate 7.5 mwrc 300mW 
Total evice Dissipation G, G2 

@TA = 85°C derate 11 mW/"C 500mW 
Storage Temperature Range . . ·-5·5 to + 150° C " ., 
ELECTRICAL CHARACTERISTICS (@ 25°C unless otherwise noted) 

J<O' J<02 J403 J<O, J<O. "06 U"" Tn, Condiliom Chlr.cterirtic Min MIl. ....... Min ,... Min Mp: Min MIl • ... .... 
I BVGSS 

Gale·SourceBreakdown 
Vott~ -. -50 -50 _50 -50 -5( V Vos - 0,10 ~ -1 j.lA 

2 '0" 
Gate Reverse Current 
(Note!) 

_100 100 -11lC -101 -100 -100 oA VOS~O.VGS~-30V 

3 S VaS(off) 
Gate,Soll.reCulaff 

-2.5 -.5-2.5 -.5_2.5 -.5-2.5 -.5-2.5 -.5_2.5 VDS~ 15V, 10" 1 nA 
Voltage 

• Gate-Source 
V 

4 ~ VGS Votlagelon) 
-2.3 -2.3 -2.3 -2.3 -2.3 -2.3 VDG"'5V,IO~200"A 

I 
&nurat'on Drain Current 

5 ClOSS (Note2l 0.5 100 0.510.0 0.5 10.0 0.5 10.0 0.510.0 0.5 10.0 mA VOSEIOV.VOS~O 

· -100 100 _100 -100 _10 -'00 oA VOO= 15V. 

'0 OateCurrent(Note 1) ...., 7 ",,0 ...., ""0 ""0 
...., oA 10-200IJ.A TA'" 125"C 

8 BVG1-G2 
Gilte-Oate Breakdown 

~50 fSO '50 fSO '50 tSO V VOS '" O. VGS .. O.IG ""1 p.A 
Voltage 

9 ~, 
Common-Source Forward 

2IXIG 1000 000 1000 000 7000 1000 7000 2000 7000 1000 7000 
Tt~lHCondU(:lance{Note 2) VOS- 10V. 

10 ,~ 
Common-Soutce OUIPUI 

20 20 20 20 20 20 
VosmO 

Conductance 
J,lmho 1'1 kHz 

Common·Source Forward 
11 ~ gfs Transc;ondU(:lance 

10(1[ 1600 10001600 1000 1600 1000 1600 10001500 '00 1600 

N 
Common-Source Outpul 

12 ~ gas 2.0 2.0 2.0 2.0 2.0 2.0 
Conductance VOO= 15V. 

I 
Cornmon,Sourcelnput 10 -200IJ.A 

13 C CilS Capacitance 
8.0 '.0 '.0 '.0 '.0 '.0 

" f- 1 MHz 
Common·Source Reverse 

" em Transfer CaPKitance 
30 3.0' 3.0 3.0 3.0 3.0 

15 
EquivalenISho"·C.rcuil 20 20 20 20 20 20 "" VOS-15V. 

'N !npulNoiseVoltilQIII VH. VOS=O f= 10H, 

16 ~ CMRR 
Common·Mode Rejection 

9 •• Ratio (Note 31 
9 • 95 90 d8 VOO - 101020V.l0 '" 2OOJl.A . 

OiHerential Gatu-Source 
17 ~ IVGS1-VOS21 Vollage 

. 10 10 I • 20 <0 mV VOG=10V.IO= 2OO IJ.A , 
18 : ll.IVOSl - YOS~ Gate·SourceVollage 10 10 " " 40 80 IJ.vfC 

V002 lOY. TA --SSo.T8 " >2So. .. DifferentialOriftiNote41 10 = 200IJ.A TC' <12s"C 

NOTES: 
[ .VDO ~ NNR 

I. ApproximatelV doubles for every 10°C increase in T A. 2. Pulse te$t duration "'300psec; dutY cvcle" 3%. 3.CMRR=2OIog, 0 ___ • .1.VOO=10V. 

4. Measured el end points. TA. T8 and TC. j,/vOS1-VGS2' 

© 1977 Sillcon!)c Incorporated 
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APPLICATIONS 

Inexpensive All-Epoxy 
General Purpose FET Input Op Amp 

lSKn 

" 

+15V 

15K!! 

" 

FET Input Instrumentation Amplifier 

10K II BIAS CURRENT SET 
FOR400"A 

For more information see: 

DESIGNING FET INPUT OPERATIONAL AMPLIFIERS 
(AN74-3) 

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

3-93 

L144CJ 
Instrumentation Amplifier 

THIS CONFIGURATION SET FOR AV ~ 10 

HOWEVER AV - 1 + ~~ 

CMRR 
ADJUSTMENT 



monolithic dual H 
- n-channel JFETs -~ designed for Perfonnance Curves NQP 

• • • See Section 4 

o -~ • FET Input Amplifiers BENEFITS 

• Low and Medium Frequency • Low Cost 

• Minimum System Error and Calibra-
Amplifiers tion 

• Impedance Converters 
10 mV Offset Maximum (J410) 
70 dB Minimum CMRR (J410) 

Precision Instrumentation • Low Drift with Temperature • 10 !lVrC Maximum (J410) 
Amplifiers • Simplifies Amplifier Design 

Low Output Conductance • Comparators • Automatic I nsertion Package 

ABSOLUTE MAXIMUM RATINGS (25°C) S·Pin Mini DIP (PIN 1) 

See Section 5 Gate-To-Gate Voltage _________________________ ±40 V S, 
0, 

Gate-Drain or Gate-Source Voltage _______________ -40 V G, 

Gate Current __ ............................. 50mA 
Total Package Dissipation (25°C Free-Air) ....... 350 mW 

-5~ 
Power Derating (to +125°C) ................ 3.5 mWrC 
Storage Temperature Range .............. -55 to +125°C G, G2 NC 

Operating Temperature Range ............ -55 to +125°C 
Lead Temperature (1/16" from case for 10 seconds) ... 260°C S, Sz 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic 
J410 J411 J412 Unit Test Conditions 

Min Typ .... Min Typ .... Min Typ .... 
1 IGSS 

Gate Reverse Current 
-250 -250 -250 pA VOS"O VGS=-30V 

(Note 1) -
Gate-Source Cutoff 

2 S VGS(off) Voltage 
-<> .• -3' -<> .• -3.5 -<> .• -3.5 VOS 3 20V,IO-l nA 

- T V 

3 ~ BVGSS 
Gate-Source Breakdown 
Voltage 

-40 -40 -40 VOS",OIG""-ljJA 

- , 
Saturation DrainCurrllnt 

4 ClOSS (Note 2) D.' 6.0 0.5 6.0 0.5 6.0 rnA VOS .. 20V,VGS=O ---. 'G Gate Current (Note 1) 250 250 250 pA ---. Gate·Source Voltage -<>.2 -3.0 -<>2 -3.0 -<>.2 3.0 V 
VOG" 20 V,IO" 200[J.A 

vGS 

~ Common-Source Forward 1.000 4,000 1,000 4,000 1,000 4000 VDS~20V, VGS~O 

-.!. 
9f, Transconductance 600 1,200 500 1,200 600 1,200 VOG ~ 20 V, 10 ~ 200j.lA 

D 20 20 20 
j.lmho f; 1 kHr 

-.!. Common-5ource Output VOS ~ 20 V, VGS ~ 0 
y 90S Conductance 5 5 5 VOS = 20 V, 10 = 2OOj.lA 10 N - A Common-5ource Input 

11 M ei5$ Capacitance 4.' 4.' 4.' -, 
Common-5ource Reverse 

pF VOS = 20V, VGSmO f=1 MHr 

12 C Crss Transfer Capacitance 
1.2 1.2 1.2 

-
EquivalentShort·Circuit 

13 ON 13 50 13 50 13 50 ..!!lL Ves '" 2OV.le" 2OOIJ.A f= 100Hz Input Noise Voltage JH, 

14 ~ IVGS1-VGS21 
Differential Gate-Source 

10 25 40 mV VeG = 20V.le = 200/lA Voltage 
-T 

15 
C .!\IVGSl VGS2 1 Gate-5ourceDiffarential 

10 25 80 /lvre VOG = 2OV.IO" 2OOIJ.A 

,-7 AT Drift (Note 3) TA" 25°C to T8 = 85°C 

16 N CMRR 
Common-Mode Rejection 

70 80 SO 70 .B VOO "lOV toVOO = 20V 

G Ratio (Note 4) 10 =200,..A 

NOTES: NQP 
1. Approximately doubles for every utc incraase in T A. 

2. Pulse test duration" 300 10'5; duty cycle 0:: 3%. 
3. Measured at and points, T A and Ta. 

~ AVDD J 4. CMRR = 2010910 ----
6IVGS1-VGS21 

• 6VOD=10V. 

,. e 1977 Slhconlx Incorporated 
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monolithic dual H 
n-channel JFETs Performance Curves NNR 

See Section 4 

designed for BENEFITS 

• • • • Low Cost 

• Automatic I nsertion Package 

• FEY Input Amplifiers • Symmetrical Pin-Out Allows Socket 
Insertion in Either Direction 

• Low and Medium • Minimum System Error and Calibra-

Frequency Amplifiers tion 
5 mV Offset Maximum (J1401) 

• Impedance Converters 95 dB Minimum CMRR (J1401-4) 

• Operates from Low Power Supply 

• Precision Instrumentation Voltages 

Amplifiers VGS(off) < 2_5V 

• Simplifies Amplifier Design 

• Comparators Output Conductance < 2 Ilmho 

• Low Noise 

ABSOLUTE MAXIMUM RATINGS (25°C) en = 6 nV/V'HZ at 10 Hz Typical 
(PIN1) 

Gate-Drain or Gate-Source Voltage 50V a-Pin Mini DIP 
s, 

Forward Gate Current. lOrnA 
D, 

See Section 5 
Device Dissipation (each side) G, 

@TA = 85°C derate 7.5 mWrC 300mW 

~~ Total Device Dissipation 
G, G2 

@TA = 85°C derate 11 mWrC 500mW 
Storage Temperature Range -55 to +150°C 

5, 52 
G2 

ELECTRICAL CHARACTERISTICS (@25°C unless otherwise noted) D2 
S2 

J1401 J1402 Jl403 J1404 J1405 J1406 
Ch .. ,cterost,c 

M," MI .. M," M ... M," Max. Min M .. M,n Mix Mon M .. 
Un,t TestCond,"ons 

, 
BVGSS 

Gate-5ource Breakdown 
Voltage 

-~ -SO -S -SO -50 -SO V VDS O.IG - -lIJA 

2 IGSS 
Gale Re"er~e CUffent 
INote 11 

-100 WD _'00 -W _100 -'00 ,A VDS o VGS -JOV 

3 S VGS(off) 
Gate·SourceCuto!i 
Voltage 

-5-25 -5-25 -5-2.S -5 _25 5 -25 -5-25 vDS 15V ID = , cA 

T 
Gate-Source 

V 

4 ~ VGS Voltage lon\ 
-23 -23 -23 -23 -23 -23 VOG ~ 15V ID 200"A , 

Salurat,on Dra,nCurfenl 
5 ClOSS 

(Note:?1 
0.5100 05100 0.5100 0510.0 05100 05100 mA VOS ~ IOV VGS 0 0 

6 -100 -100 -100 -100 -100 -'00 ,A VOG 0 OSV 

'G GateCurrenl(N01e 1) 
7 ";D ";0 ";0 .,;0 -60 ";0 cA IOo200)JA I'A 0 

12S"C 

8 BVG, -G2 
Gal" Gate B,e.kdown 
Voltage 

t50 !50 ·so !50 -so 'SO V VDS - 0 VGS O.IG = ., IJA 

9 9" 
Common Sou,ce forward 

2000 1000 DOG 7DOG 0007000 DOG 7DOG 2DOG 7000 000 7000 
Transconductance (Note 2) VOS - "V -
Common·Source Output VGS = 0 

W 90> Co"ducta"ce 
20 20 20 20 20 20 

- .. mhO , I ~Hl 
Commo,,·SourceForward 

" ~ gt~ Tramco"ductance 
tOOO 1600 1001600 "" '600 10001600 10001600 1001600 

- N 
Commo,,·Source OUtput 

" ~ gos Conducta"ce 
20 20 20 20 20 20 

- , VOG 0 l~V 

13 C C,ss 
CommO"·Sourcelnput 

SO 80 SO 80 80 80 '0 200 "A 
Capac,ta"ce - ,F f - 1 MHz ,. 

C'ss 
Commo" Source Reve"e 
Tra,,~ler CapaCltanre 

30 30 30 30 3.0 30 

-
Eou,.alemShonClfculi cV 

" 20 20 20 20 20 20 
VOS ~ osv 

'N l"putNol~Voltage ... f"~ VGS = 0 , lOHl 

16 ~ CMRR 
Common Mode Reject,on 
RauoINol"3) 

9 95 95 95 90 dB VOG = 10 to 20 V 10 = 200 "A 

T 
O,fier"nll.1 Gate·Source 

17 ~ IVGSI - VGS2) Voltage 
5 " W " 20 " mV VOG = IOV.IO - 200"A , 

18 ~ f1IVG51 - VGS21 GaleSourceVoliage 
W " 25 25 " SO I-lvre VOG - IOV 'A _55O TB _25" 

6T 0,II"',,"I,aIOnftINote4) IE) = 200IJA " .12SoC 

NOTES' 
[ OVoo J NNR 

1 ApprOl(,miitelv double~ to, everv 10·e 'ncrea5e m T A 2 Pulse test dmat'on ~ 300 I'sec.dl.lW cycle ';;;3% 3 CMRR = 2010910 ___ . l!.VOD ~ 10 V 

4 MeiHu,ed it end pomts. T A. TB and Te. ~IvGS1~VGS21 

© 1977 Slilcontx Incorporated 
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n-channel JFETs H 
designed for Performance Curves NC 

• • • See Section 4 

• Analog Switches BENEFITS 

• Commutators • Low I nsertion Loss 

• No Offset or Error Voltages Generated 

• Choppers by Closed Switch 
Purely Resistive 
High Isolation Resistance from 
Driver 

• Low Cost 

TO-10G 

ABSOLUTE MAXIMUM RATINGS (25°C) See Section 5 

Reverse Gate-Drain or Gate-Source Voltage ......... -40 V G~: a Forward Gate Current .................... _ .... 50 mA 
Total Device Dissipation at (or Below) T A = 25°C 

(Derate 3.5 mWrC to +125°C) ............... 350 mW G 

I 
Storage Temperature Range .............. -55 to +125°C [) Lead Temperature o 02'0 

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

BOTTOM VIEW 
S 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic KE4391 KE4392 KE4393 Unit Test Conditions 
Min M .. Min M .. Min M .. 

-..!.. 1.0 -1.0 -1.0 
IGSS Gate Reverse Current oA VGS = -20V,VOS=O l,we -2.. -200 -200 -200 

3 BVGSS Gate-Source Breakdown Voltage 40 -40 --40 V IG=-l~A,VDS=O .- 1.0 
----'- VGS"'-5V 

~ 200 100°C 

~ ~ 'D(off) 
1.0 

Drain Cutoff Current oA VOS=20V VGS=-7V 
7 200 10QoC - A 

2- T 
1.0 

2- , 200 
VGS = -12 V 

100°C 

10 C VGS(f) Gate-Source Forward Voltage 1 1 1 IG '" 1 mA, Vas-O 
--;-;- V 

VGS(off) Gate-Sourr.:e Cutoff Voltage -4 -10 -2 -5 -0.5 -3 VOS=20V,IO=1 nA 

12" lOSS Saturation Dram Current (Note 1) 50 150 25 75 5 30 mA VOS-20V,VGS=0 

----;;- 0.4 10 = 3 mA 

~ VOS(on) Drain-Source ON Voltage 0.4 V VGS "" 0 Ilo=6mA -
~ 0.4 Ilo""12mA 

16 'as (on) Static Drain-Source ON Resistance 30 60 100 " VGS = 0, 10 = 1 mA 

--22... rds(on) Drain-Source ON Resistance 30 60 100 n VGS = 0, Vas = a f - 1 kH.r. 

~ D Ciss Common-Source Input Capacitance 14 14 14 VDS""20V,VGS=0 

~ Y 3.5 I VGS'-5V 

N Crss 
Common-Source Reverse Transfer I VGS'-7V ~ Capacitance 

3.5 pF Vas = 0 f= 1 MHz 

21 3.5 VGS = -12 V 

22 td(on) Turn-ON Oelay Time - 15 15 15 VOO= tOV, VGS(onJ =0 

5 5 5 IO(on) VGS(off) Al 
~ s t, Rise Time 

W td(off) "' KE4391 12mA -12V aOon 
2. Turn-OFF Oelay Time 20 35 50 KE4392 6 -7 1.6K 

25 t, Fall Time 15 20 30 KE4393 3 -5 3.2K 

NC 
NOTE: 
1. Pulse test required, pulse width = 300 itS, duty cycle";; 3%. 

© 1977 Slllco",): Incorporated 
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n-channel JFET H 
designed for Performance Curves NH 

• • • See Sedion 4 

• VHF Amplifiers BENEFITS 

• Mixers • Low Noise 
NF = 3 dB Typical at 400 MHz 

• Wide Bandwidth 

• Low Cost 

TO·l06 
See Section 5 

ABSOLUTE MAXIMUM RATINGS (25°C) 

o~: Gate-Drain or Gate-Source Voltage ... ......... ... -30 V 

l~ 
Forward Gate Current .......... . . . . . . ....... , . 10mA 
Total Continuous Device Dissipation 

at (or Below) T A = 25°C 
G 

(Derate 3.5 mW;oC to 125°C). ......... . . . . . .350 mW 

CJ Storage Temperature Range ....... ....... -55 to +125°C o 02 '0 \ Lead Temperature 
(1/16" from case for 1 0 seconds) .... ........... 300°C S D ~ 

BOTTOM VIEW S 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic Min Max Unit Test Conditions 

1 IGSS Gate Reverse Current -~1.0 nA VGS"'-15V,VDS"'O -
2 S BVGSS Gate-Source Breakdown Voltage -30 IG"'-lf..1.A,VOS=O 

-T V 

---2 A VGSloffl Gate·Source Cutoff Voltage -6 VOS=15V,IO=lnA 

4 lOSS Saturation Drain Current (Note II 5 15 mA 

5 OIs Common-Source Forward Transconductance (Note 1) 4500 7500 

6 Common-Source Output Conductance 
/lmho f = 1 kHz 

90S 50 _0 
VDS == 15V, VGS =0 

---2 y erss Common-Source Reverse Transfer Capacitance 1.0 

8 N Ciss Common-Source Input Capacitance 4 pF f = 1 MHz .-
9 Coss Common-Source Output Capacitance 2 

Characteristic 
100MHz 400 MHz 

Unit 
Min Max Min Max 

Test Conditions 

10 9iss Common-Source Input Conductance 100 1000 IEJI 
-

11 biss Common-Source Input Susceptance 2500 10,000 

12 H 905S Common-Source Output Conductance 75 100 p.mho 

'13 
I VOS=15V,VGS=0 

boss Common-Source Output Susceptance 1000 4000 
i-

F Common-Source Forward Transcon-
14 R 91s ductance (Note 1) 

4000 

- E 
15 Q Gps Common-Source Power Gain 18 10 

VOS=15v,IO=5mA 1 - dB 
16 NF Noise Figure 2 4 IRG=lKn 

NOTE, NH 
1. Pulse test duration = 300 p.s. 

© 1977 SI!lconlx Incorporated 



depletion-type H 
n-channel MOSFETs 
designed for Performance Curves MA 

• • • See Section 4 

• Small-Signal Amplifiers BENEFITS 

• Insignificant Loading in High Impe-

• Ultra-High Input Impedance dance Circuits 

Amplifiers RIN> 1015 n 
• Minimum Error in Low-Level Chop-

Electrometers pers 

Smoke Detectors rDS(on) < 100 n (Ml0l) 

pH Meters • Good Off-Isolation as a Switch 

ID(off) < 1 nA 

• Low-Level Chopper 
Amplifiers 

TO-IS 

ABSOLUTE MAXIMUM RATINGS (25°C) See Section 5 

Drain-to-Source Voltage ....................... 20V ~ 
Gate-to-Channel Voltage (Note 1) .............. ±60V 
Drain Current .............................. 20mA 
Total Device Dissipation at (or below) 

25°C Free-Air Temperature (Note 2) ......... 300mW 
Storage Temperature Range ............ -65 to +200°C 

.~~: Operating Junction Temperature ........... -55 to +150°C o B 
s.c G 

Lead Temperature SUBSTRATE AND CASE 

(1/16" from case for 10 seconds) ............... 255°C 
INTERNALLY CONNECTED 
TO SOURCE PIN. 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic Ml00 Ml0l Unit Test Conditions 
Min TV. Max Min TV. Max 

1 BVDSX Drain-Source Breakdown Voltage 20 20 V I Dol JJA. V GS ° -10 V 

2" VGS(off) Gate-Source Cutoff Voltage -5 -8 VDS - 10V.ID -I JJA 
-S 

Saturation Drain 3 T IDSS Current 
1.5 4.5 4.0 12.0 rnA VDsol0V.VGSoO 

"4 A 
-'-T ID(oll) Drain Cutoff Current 1 1 nA VDS - 5 V. VGS ° -10 V 

Common-Source Parallel 5 I 'GS Input Resistance 1013 1016 1013 1016 VGS ° 30 V. VDS ° 0 

"G c 
Drain-Source ON Resistance 350 300 n VGS-O.VDSoO 

"1 'DSlon) 
150 100 VGS - 10 V. VDS - 0 

B 0 Qts 
Common-Source Forward 1.000 4.000 1.500 5.000 fJrnho Transconductance .1 f = 1 kHz 

1-1 y VDsol0V.VGSoO 
9 N Ciss 

Common-Source Input 3.0 7.5 3.0 7.5 pF Ito 140kHz Capacitance 

MA 
NOTES: 

1. Permanent damage may result if voltages greater than ±60 V are applied to the gate. 
2. Derate linearly to 150°C free-air temperature at rate of 2.4 mwtC. 

© 1977 Siliconix incorporated 



enhancement-type H 
p-channel MOSFET 
designed for Performance Curves MB 

• • • See Section 4 

• Analog Switches BENEFITS 

• High Off-Isolation • Digital Switching IO(off) < 200 pA 
IS(off) < 200 pA 

• Low I nsertion Loss 

rOS(on) < 100 n 
• Rugged 

Zener Diode I nput Protection 

ABSOLUTE MAXIMUM RATINGS (25°C) 

Orain-to-Source Voltage ___ ........... _ ..... _ . -30 V TO-72 
See Section 5 

Gate-to-Source Voltage ...................... -30V 
Gate-to-Orain Voltage ........................ -30V 
Drain Current ............................ -50mA 
Gate Current (Forward Direction for Zener Clamp). +0.1 mA 

~ 
Storage Temperature .................. -65 to+150°C 

~ Operating Junction Temperature. _ .. _ .... -55 to +125°C 
Total Device Dissipation B.C 

(Derate 2.25 mWrC to 125°C) . . . . . . . . . . . . 225 mW G 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic Min Max Unit Test Conditions 

1 IGSS Gate-Reverse Current -100 pA VGS = -20 V, VOS '" Vas == 0 ---:;- BVGBS Gate- Body Breakdown Voltage -30 -90 'G' -10"A. VSB' VOB' 0 

3'" s BVSOS Source-Drain Breakdown Voltage -30 IS = -1 JlA, VOG = VSD = 0 

4T 
V 

BVOSS Drain-Source Breakdown Voltage -30 '0 - -1 JlA, VGS - Ves - 0 

5 A VGSlth) Gate Threshold Voltage -2.5 -5.5 VGS - VOS, 10 - -10J.lA, Vas'" a 
---:- T 

Source Cutoff Current -200 6 I 151011) VSO' -20 V. VGO - VBO - 0 

""""1 C 101011) Drain Cutoff Current -200 
pA 

Vas - -20 V. VGS - VBS - 0 

---s 130 VGS- -15V,'0 --lOOIlA, VBS- 0 

---g rOS(on) Drain Source ON Resistance n 
100 VGS ~ -20 V, '0 - -100/.LA, VBS - 0 

~ Cgs Gate-Source Capacitance 4 VGB VaB VSB 0 
0 Cgd Gate Drain Capacitance 4 Body Guarded 11 y 

1'2 N C,b Source-Body Capacitance 5 
VGB' O. VaB = VSB = -5 V f= 1 MHz 

"'i'3 A pF 
M Cdb Drain-Body Capacitance 4 -

14 I 
Cds Drain-Source Capacitance 0.5 VGB == 0, VDB = VSB == -5 V, 

C Body Guarded 

MB 
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-:e enhancement-type H 
p-channel MOSFET 

Performance Curves MT designed for • • • See Section 4 

• Analog Switches BENEFITS 

• Digital Switching • High Off-Isolation 
IO(off) < 100 pA 
IS(off) < 100 pA 

• Very High Input Impedance 
Cgs < 0.5 pF 
IGSS < 100 pA 

• Rugged 
Zener Protected Input 

ABSOLUTE MAXIMUM RATINGS (25°C) 

Drain-to-Source Voltage ...................... -30 V 
Gate-to-Source Voltage . . . . . . . . . . . . . . . . . . . . . . -30V 
Gate-to-Drain Voltage ........................ -30 V TO·72 

Drain Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -50 mA See Section 5 

Gate Current (Forward Direction for Zener Clamp) +0.1 mA ~ 
Operating Junction Temperature ......... -55 to +125°C 
Total Device Dissipation 

~ 
(Derate 2.25 mW;oC to 125°C) ............. 225mW 

~ Storage Temperature ................... -65 to +150°C 
Lead Temperature B. C 

(1/16" from case for 1 0 seconds) ... ... ......... 260°C G D 

c 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic Min TVp Max Unit Unit Conditions 

I"":" BVDSS Drain-Source Breakdown Voltage -30 10=-lpA.VGS=VBS=0 

12 BVSOS Source-Drain Breakdown Voltage -30 V IS=~l pA, VGO=VBO=O 

1..2 S BVGBS Gate-Body Breakdown Voltage ~30 ~90 IG = ~10pA, VSB = VBO = 0 

~T IGSS Gate-Body Leakage -100 VGS = -20 V, VOS = VBS = 0 

5 A 1010tl) Drain Cutoff Current -100 pA VOS = -20 V, VGS = VBS = 0 
-T 

~I ISlottl Source Cutoff Current -100 VSO = -20 V, VGO = VBO = 0 

....!...C VGSlthl Gate Threshold Voltage -3 -6 V VGS=VDS, 10=-10pA, VSS= 0 

~ 1,200 n VGS- ~20V, 10 --100pA, VSS- 0 
rDS(on) Drain Source ON Resistance 

9 2,500 VGS= -10V, 10=-10pA, VSS=O 

10 Cgs Gate-Source Capacitance 0.5 VGB = VOS = VSB = 0 ,.., 
Cgd Gate-Drain Capacitance 0.5 Body Guarded 

_D 
1.7 12 Y Csb Source·Body Capacitance 

VGS=0,VSS=-5V 
13 N 

pF t= 1 MHz 
Cdb Drain-Body Capacitance 1.7 -

14 Cds Drain-Source Capacitance 0.1 VGS = 0, VDS = VSS = ~5 V 
Body Guarded 

MT 
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dual enhancement-type 
p-channel MOSFETs 
d • d ~ Performance Curves MACA es.gne tor... MACB MACC See Section 4 

• Analog Switches 

• Differential Amplifiers 

• Impedance Converters 

Ml06 

ABSOLUTE MAXIMUM RATINGS (25°C) 
Drain-to-Source Voltage __ ... _ . ______ .. -30 V 
Gate-to-Source Voltage (1\11106/7) ... __ _ -30 V 
Gate-to-Source Voltage (1\11108) _______ _ -50 V 
Gate-to-Drain Voltage (M106/7) _ ....... . -30 V 
Gate-to-Drain Voltage (M 1 08) .......... . -50 V 
Drain Current .................... ' -50 mA 
Gate Zener Current ................. ± 1.0 mA 
Storage Temperature ........... -65 to 150°C 
Operating Junction Temperature ... -55 to 125°C 
Total Dissipation at 25°C Ambient Temperature 

(Derate 5 mW;oC to 125°C) ....... 500 mW 

BENEFITS 

• High Input Impedance at High Temp
erature 

IGSS = 30 pA Typical, T = 125°C 
(M108) 

• High Off-Isolation 

0, 

ID(off) = 200 pA Maximum 

TO-99 
See Section 5 

Ml07 

° 0, ' 

S, 

NO 

Ml08 

G1 07 S2 

Lead T em peratu re NO 

(1/16" from case for 1 0 seconds) ....... 260°C Bono':: V". S, 

BOTTOM VIEW 

0, 0 8 NC 0, 
S, 

BOTTOM VIEW 

ELECTRICAL CHARACTERISTICS (25'C unless otherwise noted) 

Characteristic 
Ml06. Ml07 M108 

Umt Test ConditIOns 
Moo M" Moo M" 

1 BVOSS Drain-Source Breakdown Voltage -30 -30 '0 - -1 J1A. VGS ~ Vas = 0 I, 
BVSDS Source-Drain Breakdown Voltage -30 -30 V 'S - -1 [.lA. VGO - VSO - 0 I, 
BVGBS Gate-Body Breakdown Voltage -30 .,00' IG ~ -1 0 f.1A, VS B - VOS - 0 

14~ IGSS Gate-Body Leakage -100 -1 Ves - -20Y, Vos -Vas-O 

15 A 
IO(off} Drain Cutoff Current -200 -200 pA VOS --20V,VGS-VSS-O I. T 
IS~off} Source Cutoff Current -200 -200 VSD - -20 V, VGD" Vso - 0 

17~ VGS(th) Gate Threshold Voltage -2 -<l -2 -8 V VGS '" VDS,IO '" -lO/JA, VSS '" 0 I. 10(on) Dram Current ~ 10 -10 rnA VOS -10V,VGS--10V,VBS 0 

9' 1S0 150 Q VGS '" -15 V,IO = -100/JA, VSS = 0 

10 rDS(on) Dram Source ON Resistance 
120 120 VGS - -20V, 10 '" -100/JA, VSS ~ 0 

11 91, 
Common-Source Forward 

2,000 2,000 ,umho 
VOS - -lOV, VGS- -10V,VSS-0 

Transconductance f = 1 kHz 

12 
0 
y Cg, Gate-Source CapaCitance 4 4 VGB '" VOB = 0, f '" 1 MHz, 

ON Cgd Gate-Drain Capacitance 4 4 Body Guarded 

"""14 A 
C,b Source-Body CapaCitance 5.5 5.5 VGS"' 0, VOS = VSB '" -5 v, _M pF 

f= 1 MHz 15 I Cdb Drain-Body Capacitance S.5 55 
-c 

VGB = 0, VDB = VSB '" -5 V, 
16 Cd, Drain-Source Capacitance 0.5 05 

f ~ 1 MHz, Sody Guarded 

-Gate-OXide Breakdown Voltage MACA MACB MACC 

© 1977 Siliconix Incorporated 
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C'? --s enhancement-type H 
p-channel MOSFET 
designed for Performance Curves MBL 

• • • See Section 4 

• Analog Switches BENEFITS 

• Digital Switching • High Off-Isolation 
ID(off) < 200 pA 
IS(off) < 200 pA 

• Rugged 
Zener Diode Input Protection 

ABSOLUTE MAXIMUM RATINGS (25°C) 

Drain-to-Source Voltage ......••.............. -30 V TO·72 

Gate-to-Source Voltage -30V 
See Section 5 

•••••••••• 0 ••••••• 0 ••• 

Gate-to-Drain Voltage .•..•................... -30 V 
Drain Current •••••••• 0 ••••• 0 •••••••••••• _. -50mA 
Gate Current (Forward Direction for Zener tramp). ;1-0.1 mA DL -
Storage Temperature ... - .............. -65 to 150°C 

~ \ Operating Junction Temperature .......... -55 to 125°C 
Total Device Dissipation •• C 

(Derate 2.25 mW/"C to 125°C~ ............. 225mW G D 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic Min Max Unit Telt Conditions 

1--2 BVOSS Drain-Source Breakdown Voltage -30 10 = -1 ~A. VGS = VBS = 0 
2 BVSOS Source-Drain Breakdown Voltage -30 V IS = -1 ~A, VGO = VBO = 0 

1-----; S BVGBS Gate-Body Breakdown Voltage -30 -90 IG= -10IlA, VSB = VOB - 0 
1 ------;j: T 

IGSS Gate-Body Leakage -100 VGS = -20V, VOS = VBS = 0 I-A 
5 T 10(off} Drain Cutoff Current -200 pA VOS = -20 V, VGS = VBS = 0 

1------;; I IS(off} Source Cutoff Current -200 VSO = -20 V, VGO = VBO = 0 
I~c VGS(th} Gate Threshold Voltage -1 -3 V VGS = VOS, 10 = -10IlA, VBS = 0 
1-

8 400 VGS = -5 V, 10 = -lOOIlA, VBS = 0 1- rDS(on) Drain Source ON Resistance n 
9 200 VGS = -10 V, 10 = -loo~A, YR' = 0 

10 Cg, Gate-Source Capacitance 4 VGB=VOB=VSB=O 
1-------;-;- Cod Gate-Drain Capacitance 4 Body Guarded 
------;;- 0 

C,b Source·Body Capacitance 5 VGB = 0, VOB = VSB = -5 V f'" 1 MHz .-y pF 
.~ 

N Cdb Drain-Body Capacitance 5 

14 Cd, Drain-Source Capacitance 0.3 VGB - 0, VOB - VSB - -5 V 
Body Guarded 

MBL 
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enhancement-type H 
p-channel MOSFET 
designed for Performance Curves MBH 

• • • See Section 4 

• General Purpose Amplifiers BENEFITS 

• High Gain 

• Analog Switches 9fs = 4000 I'mho Typical 

• High Input Impedance 

• Digital Switching IGSS = 6 pA Typical 

• High Off-Isolation 
ID(off) = 15 pA Typical 

• Rugged 
Zener Protected Input 

ABSOLUTE MAXIMUM RATINGS (25°C) 
Drain-to-Source Voltage ...................... -40V 
Gate-to-Source Voltage ...................... -40 V 
Gate-to-Drain Voltage ........................ -40 V TO·72 

See Section 5 
Drain Current ............................. -50 rnA 
Gate Zener Current ......................... ±0.1 rnA 
Storage Temperature. ................... -65 to +150°C 
Operating Junction Temperature .......... -55 to +125°C 

~ Total Dissipation at 25°C Ambient Temperature \ (Derate 2.25 mW/"C) .................... 225mW 
Lead Temperature 

B.C J 
(1/16" from case for 10 seconds) ............... 260°C G D 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic Min TVp Max Unit Test Conditions 

1 BVOSS Drain-Source Breakdown Voltage -40 10 = -1 PA, VGS = 0, Vas = a 
1"2 BVSDS Source-Drain Breakdown Voltage -40 V IS = -1/JA. VGO - 0, Vao - 0 I, 

BVGBS Gate-Body Breakdown Voltage -40 -110 IG - -11JA. VSB - D. VOS - a 
1-

~ -100 VGS =-20V, VOS= 0, Vas= 0 4 S IGSS Gate-Body Leakage 

15 T 10(0ft) Drain Cutoff Current -15 -200 pA VOS = -20 V, VGS = D, Vas = a 

SA 'Stoff) Source Cutoff Current -16 -200 Vso =-20V. VGO'" 0, VBO= 0 
"1T 

VGS(thl Gate Threshold Voltage -1.5 -2.9 -4.5 V VGS - VOS, 10 - -10jJA, Vas - 0 

Ii 
I 
C 1010n) Drain Current -1l -20 -35 mA VOS::: -10V, VGS - -10 V, Vas - a 

• 
-

9 10 240 VGS::: -40 V, lOS::: -0.1 rnA, Vas::: a -
10 rOSlen) Drain-Source ON Resistance 100 215 n VGS =-25 V, lOS"" -0.1 mA, Vas = 15 V 

11 320 500 VGS =-10V, lOS =-0.1 mA, Vas :::30V 

12 VOS(on) Orain- Source ON Voltage 900 mV VGS = -10V, 10 = -2 rnA, Vas'" a 

13 
0 Sis Common-5ource Forward Transconductance 2,000 4,000 jlmho VOS = -10 V, VGS = -10 V, Vas = 0 f = 1 kHz 

14 y Cg, Gate.-$ource Capacitance 2 4 VGS "" 0, Voa = 0, Vsa = ° 
15 N Cgd Gate-Drain Capacitance 1.5 4 Body Guarded 

1& A 
M Cob Source-Body Capacitance 4 5 VGS - 0, VOS - -5 V, Vsa - -5 V f·= 1 MHz 

17 I 
pF 

Cdb Drain-Body Capacitance 2.5 4 VGB = 0, VOB = -5 V, VSB "" -5 V 

18 C 
Cd, Orain-5ource Capacitance 0.3 VCB - 0, VOB - -5V, VSB "" ..JfJV, Body Guarded 

~S tcilon) Turn-ON Delay Time 12 VOO --15V 

20 W t, Rise Time 24 n, IDlon) = -10 mA -
21 'off Turn-oFF Time 50 RL=1.5k.n 

MBH 

© 1977 SllIconlx Incorporated 
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enhancement-type H 
n-channel MOSFET --:IE designed for Performance Curves 

• • • MBN MBNA See Section 4 

• General Purpose Amplifiers BENEFITS 

• Analog Switches • High Input Impedance 
1 pA Maximum (Ml17) 

• Digital Switching • Low I nsertion Loss 
RDS(on) = 100 n Maximum 

• Rugged 
Zener Diode Input Protection 

TO-72 
See Section 5 

DL DL~ 
ABSOLUTE MAXIMUM RATINGS (25°C) p:: q:=: Drain-to-Source Voltage ....................... 30V 
Gate-to-Source Voltage Ml16 ................... 30 V 
Gate-to-Source Voltage Ml17 .................. ±50 V 
Gate-to-Drain Voltage Ml16 ................... 30 V 
Gate-to-Drain Voltage Ml17 .................. ±50V 
Drai n Current ............................. 50mA 
Gate Zener Current ... M 116 ................ ±0.1 mA 
Storage Temperature ................... -65 to 150"C 

!\ B
1
\ 

Operating Junction Temperature ......... -55 to +125°C 
Total Device Dissipation 

Be 1 D ~ (Derate 2.25 mW;oC to 125°C) .............. 225mW G D s 

M116 M117 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic M116 MI17 Unit Test Condition 
Min Max Min Max 

1 IGSS Gate-Body Leakage 100 1.0 pA VGS = 20 V. VOS = VBS = 0 
12" VGS(th) Gate Threshold Voltage 1 5 1 5 VGS = VOS. 10 = 10pA. VBS = 0 

1"3 BVOSS Drain-Source Breakdown Voltage 30 30 
V 10 = 1 pA. VGS = VBS" 0 

I-S 
4 T BVSOS Source-Drain Breakdown Voltage 30 30 IS - 1 pA. VGO = VBO" 0 

ISA BVGBS Gate-Body Breakdown Voltage 30 60 ±100 IG = 10pA. VSB = VOB" 0 
1ST 1010ff) Drain Cutoff Current 10 10 

nA VOS" 20 V. VGS = VBS = 0 
1-::- I 

7 C ISlo111 Source Cutoff Current 10 10 VSO = 20 V. VGD = VBO" 0 
Is 10(on) ON Orai n Current 2 20 2 20 rnA VGS = VOS = +10V. VBS = 0 
1-

9 100 100 n VGS = 20 V. 10" l00pA. VBS" 0 
110 rOS(on) Drain Source ON Resistance 

200 200 VGS = 10 V. 10" l00IlA. VBS" 0 

11 Ciss Input Capacitance 10 8 VGB" O. VOB" 10 V. VBS = 0 
1""12 0 Cgs Gate-Source Capacitance 2_5 2.5 VGB" VOB = 0 I" 1 MHz 11"3 Y 

Cgd Gate-Drain Capacitance 2.5 2.5 
pF 

Body Guarded 
_N 
14 Cdb Drain-Body Capacitance 7 7 VGB-O. VOa" lOV 

MBN MBNA 

NOTE: 
1. Gate-oxide breakdown voltage. Permanent damage may result if voltages greater than ± 100 are applied to the gate. 

© 1977 Siliconix incorporated 
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enhancement-type H 
p-channel MOSFET 
designed for Perfonnance Curves MKA 

• • • See Section 4 

• Audio Amplifiers 

• Choppers 

• Commutators 

ABSOLUTE MAXIMUM RATINGS (25°C) 

Drain-to-Source Voltage ...................... -30 V 
Gate-to-Source Voltage ...................... -30V 
Gate-to-Drain Voltage ........................ -30V TO·72 

See Section 5 
Drain Current .............................. -50 mA 
Gate Current (Forward Direction for Zener Clamp). :r0.1 mA 
Storage Temperature ................... -65 to 150°C 
Operating Junction Temperature ........... -55 to 125°C 

G=t ~ 
Total Dissipation at 25°C Ambient Temperature 

(Derate 2.25 mWrC) ..................... 225 mW 
Lead Temperature 

'c ~ 
( 1 / 16" from case for 10 seconds) ............... 260° C G 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic Unit Test Conditions 
Min TVp Mox 

1 'GSS Gate Leakage Current -1 nA VGS"" -15 V. Vos '" Vas'" 0 

'2 s BVOSS Drain-Source Breakdown Voltage -30 10 = -10,uA, VGS '" Vas = 0 

3" T V 

A VGSlthl Gate Threshold Voltage -3 -6 VGS=VOS, ID= -10J.lA, Vas= 0 

i4 T 'Oloftl Drain Cutoff Current -0.5 -10 nA Vos = -20 V. VGS = Vas = a 

Ell 

"5 , 
10(on) Drain Current -3 -6 mA VGS = Vos == -10 V, Vas = 0 

i- e n 6 rDSlon) Drain-Source ON Resistance 300 VGS=-15V,lo=-O.lmA,Vss=O 

7 Common Source Forward 1,000 .umho 
f - 1 kHz 

's 9t, Transconductance 1,000 f = 10 MHz 

g- O 
y Cg, Gate-Source Capacitance 3 VGS '" VOS '" -10 V, Vas = 0 

iON Cgd Gate-Drain Capacitance 2.5 pF f = 1 MHz 

:i1 Cd. Drain-Source Capacitance 0.15 

MKA 

© 1977 Siliconix incorporated 



enhancement-type H 
p-channel MOSFET 

Performance Curves MB designed for • • • See Section 4 

• Audio Amplifiers 

• Choppers 

• Commutators 

ABSOLUTE MAXIMUM RATINGS (25°C) 

Drain-to-Source Voltage ...................... -25 V 
Gate-to-Source Voltage ...................... -25 V 
Gate-to-Drain Voltage ........................ -25 V TO-72 

See Section 5 
Drain Current ..................... _ ....... -50mA 
Gate Current (Forward Direction For Zener Clamp). :+-0.1 mA 
Storage Temperature ................... -65 to +150°C 
Operating Junction Temperature Range ..... -55 to +125°C 

~ Total Dissipation at 25°C Ambient Temperature ;\ (Derate 2_25 mW;oC) .................... 225 mW 
Lead Temperature B,C 

(1/16" from case for 1 a seconds) . , __ .. _ . _ ..... _260°C G D 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic Min TV. Mox Unit Test Conditions 

1 IGSS Gate Leakage Current -1 nA VGS~ -15V, VOS- Vas- 0 
l-----r s BVDSS Drain-Source Breakdown Voltage -25 10 - -10~A. VGS - Vas- 0 
I~ T V 

A VGS(thj Gate Threshold Voltage -3 -6 VGS - VOS. ID - -10.uA, Vas - 0 
1-----.--- T IO(off) Drain Cutoff Current -10 nA VOS eo -20 V, VGS '" Vas'" a 
I~ I 10(on) Drain Current -3 mA VGS VDS -lOV,Vas- O 
I~ c 

rOS(on) Drain-Source ON Resistance 150 Sl VGS -15 V.IO -1 rnA. Vas- a 
7 Common-Source Forward 1,000 VGS~VDS~-10V,VBS~0 I f == 1 kHz 

l----a 9h Transconductance 
,umho 

1,000 f== 10 MHz 
I~ D 

Cgs Gate~Source Capacitance 4 
1---;0 

y 

N Cgd Gate-Drain Capacitance 4 pF VGS == VDS == ~10 V. VBS == 0 f == 1 MHz 
1.,--;-

Cds Drain-Source Capacitance 0.15 

MB 

© 1977 Siliconix incorporated 
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enhancement-type H 
p-channel MOSFET 
designed for Performance Curves MRA 

• • • See Section 4 

• High-Input BENEFITS 

Impedance Amplifiers • High Input Impedance 
IGSS = 30 Femto Amp Typical 

Smoke Detectors • High Gain 

Electrometers gfs = 1000 flmho Minimum 

pH Meters 

ABSOLUTE MAXIMUM RATINGS (25°C) 

Drain-Source Voltage ........ ... . ..... . ......... 25 V TO·IS 

;j Gate-Source Voltage .......... ................ . ±10V See Section 5 

Drain Current .............. ................. 30mA 
Total Device Dissipation at (Or Below) T A = 25°C 

(Derate 3 mW;oC to +150°C) ................ 375 mW 
Operating Junction Temperature ....... .... -55 to +150°C JD 
Storage Temperature ................. . -65 to +200°C 
Lead Temperature Go-Jls s, B,C ~ 

(1/16" from case for 10 seconds) ........... .... 265°C G D 

ELECTRICAL CHARACTERISTICS (25°C) 

Characteristic Min Max Unit Test Conditions 

1 IGSS Gate-Source Leakage Current --1.0 pA VGS ° -10 V. VDS ° 0 
- S 

2 T BVDSS Drain-Source Breakdown Voltage -25 V IDo-l0~A.VGSoO - A 
3 T VGS Gate-Source Voltage --2.0 -B.O V V DS ° -10 V, I D ° -10 MA -
4 I IDSS Drain Cutoff Current -20 nA VDs o -l0V,VGS o O - C 
5 ID(on} ON Drain Current -3.0 mA VDS ° -10 V, VGS ° -10 V 

6 0 Common-Source Forward 
1000 J..I.mhos VDS 0-10 V, ID ° -2 mA, f ° 1 kHz Qf, Transconductance y 

f-- N Common-Source Input 
7 A Ciss Capacitance 

6.0 

f-- M pF VDS 0-10 V, VGS 0-10 V, f ° 1 MHz 

8 
I Crss 

Common-Source Reverse 
1.5 

C Transfer Capacitance 

lEI 

MRA 

© 1977 Slllconlx Incorporated 

3-107 



C"4 
() -I&. a. 
:e 

n-channel JFET H 
designed for Performance Curves NH 

• • • See Section 4 

• VHF/UHF Amplifiers BENEFITS 

• Mixers • Low Cost 
• Automatic I nsertion Package 

• Oscillators 

ABSOLUTE MAXIMUM RATINGS (2!lC) 

Drain·Gate Voltage ...... . . ........... .......... 25 V 
TO·92 

See Section 5 

Source·Gate Voltage ........ ......... ..... . ..' .25 V 
Drain-Source Voltage ... . .... . ....... ...... . 25 V 
Forward Gate Current ...... . . .... . . . . . . . . . . .. 10mA • INSULATED CASE 

Total Device Dissipation @ TA ~ 25°C ........... 310 mW • INSENSITIVE TO LIGHT 

Derate above 25°C . . . . . . . ........... 2.82 mWrC G~: Operating Junction Temperature Range ..... -65 to +135°C 
Storage Temperature Range .............. -65 to +150°C 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic Min Max Unit Test Conditions 

1 -2.0 oA ., 
- iGSS Gate Reverse Current VGS·-15V.VDS·0'TA·+100°C 
-.2 -2.0 pA 

S 

3 T 
BVGSS 

Gate-Source Breakdown 
-25 iG·-10pA,VDS·0 

A Voltage - T V 
Gate-Source Cutoff 

4 I VGSloffl -8.0 VDS·15V,iD·2nA 

- C 
Voltage 

5 IDSS Saturation Drain Current 2.0 20 mA VOS == 15V. VGS = 0 (Note 1) 

6 VGS Gate-Source Voltage --{l.5 -7.5 V VDS· 15 V, iD· 200pA 

7 9fs 
Common-Source Forward 
Transconductance 

2000 7500 f'" 1 kHz 

-
8 Re(Yfs) 

Common-Source Forward 
1600 D Transconductance - y .umhos 

9 N Re(yos) 
Common-Source Output 

200 
Conductance f· 100 MHz 

- A VDS·15V,VGS·Q 

10 M 
Re(Yls) 

Common-Source Input 
800 

I Conductance - C Common-Source Input 
11 Ciss Capacitance 

7.0 

- pF f· 1 MHz 

12 Crss 
Common-Source Reverse 

3.0 
Transfer Capacitance 

NOTE, NH 
1. Pulse test PW == 300 /J.S; duty cycle 0;;;; 3%. 

© 1977 Siliconix incorporated 
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n-channel JFET H 
designed for Performance Curves NH 

• • • See 5edion 4 

• VHF/UHF Amplifiers BENEFITS 

• Low Cost 

• Mixers • Automatic I nsertion Package 

• Oscillators 

ABSOLUTE MAXIMUM RATINGS (25°C) 

Drain-Gate Voltage ............................. 25 V 
Source-Gate Voltage ............................ 25 V TO·92 
Drain-Source Voltage ........................... 25 V See Section 5 

Forward Gate Current ........................ lOrnA 
Total Device Dissipation @ T A = 25°C ........... 310 mW 

Derate above 25°C ..................... 2.82 mW;oC • INSULATED CASE 

Operating Junction Temperature Range ..... -65 to +135°C 

.~: 
• INSENSITIVE TO LIGHT 

Storage Temperature Range .............. -65 to +150°C 
Lead Temperature 

(1/16" from case for 10 seconds) ............... 260°C 0 s 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic Min Max Unit Test Conditions 

-1S IGSS Gate Reverse Current 
-1.0 nA 

VGS=-15V.VOS=0 -1.0 ~A T A - +100°C 
-T 

Gate-Source Breakdown 
3 A BVGSS -25 IG = -1O~A. VOS = 0 

_T Voltage V 

4 I VGS(offl Gate-5ource Cutoff Voltage -{l.5 -ll.0 VOS=15V.IO=10~A 

"SC lOSS Saturation Drain Current 1.5 24 rnA VOS = 15 V. VGS = 0 INote 1l 

6 
Common·Source Forward 

2000 7500 9f, Transconductance 
I- f ~ 1 kHz 

Common-Source Output 
7 !los Conductance 

75 

1-
Common-5ource Forward 

8 RelV1s1 Transconductance 
1600 .umhos 

1_ 0 
gY RelVo,1 

Common-Source Output 
200 VOS=15V.VGS=0 f=100MHz 

N Conductance 
1- A 

10 ~ Relvisl 
Common-Source Input 

800 
Conductance 

1- C 
11 Cia 

Common-Source Input 
6.5 

Capacitance 
1- pF f= 1 MHz 

12 Cros 
Common-Source Reverse 

2.5 
Transfer Capacitance 

113 2.5 VOS = 15 V. VGS = O. RG ~ 1M n f = 1 kHz 

114 NF Noise Figure dB 
3.0 VOS = 15 V. V GS = O. RG = 1 K n f = 100 MHz 

NOTE: NH 
,. Pul .. test. pulse width = 300 ,",S, duty cycle'" 3%. 

© 1977 SlllconlX Incorporated 
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n-channel JFET H 
designed for Performance Curves NRL 

• • • See Section 4 

• General Purpose Amplifiers BENEFITS 

• Low Cost 

• Analog Switches • Automatic I nsertion Package 

ABSOLUTE MAXIMUM RATINGS (25°C) 

TO'92 
Drain-Source Voltage .......................... 25 V See Section 5 

Drain-Gate Voltage ............................. 25 V 
Source·Gate Voltage ............................ 25 V 
Forward Gate Current ......................... 10 mA • INSULATED CASE 

Total Device Dissipation at TA = 25°C ........... 310 mW 
• INSENSITIVE TO UGHT 

Derate above 25°C ......... ........... 2.82 mW/"C '4: Operating Junction Temperature Range ..... -65 to +135°C 
Storage Temperature Range .............. --65 to +150°C 0 G 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic Min Typ Max Unit Test Conditions 

1 S IGSS Gate Reverse Current --0.01 -1.0 nA VGS'-15V,VOS'0 - T 2 
A BVGSS 

Gate-Source Breakdown 
-25 --£0 IG • -10 ~A, VOS' 0 Voltage V 

"3 T 
I VGSloll1 Gate-Source Cutoff Voltage --0.2 -8.0 VOS·15V.IO·IO~A -

4 C lOSS Saturation Drain Current 0.5 24 mA VOS '15 V, VGS' 0 INote 1) 

5 Common-Source Forward 
800 6000 9fs Transconductance 

6" D ",mho f'l kHz 

V gas 
Common-Source Output 

10 75 
Conductance - N VOS"5V,VGS'0 

7 A Ciss 
Common-Source Input 

4.5 7.0 
M Capacitance 

8 1 
pF 1'1 MHz 

erss 
Common-Source Reverse 

1.0 3.0 C Transfer Capacitance 
-

9 NF Noise Figure 0.04 2.5 VDS '15 V. VGS - O. dB "1 kHz 
RG 'IM n 

NOTE: NRL 
1. Pulse test PW <; 630 ms, duty cycle EO; 10%. 

© 1971 Sillconix incorporated 
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n-channel JFET H 
designed for Performance Curves NRL 

• • • See Section 4 

• General Purpose Amplifiers BENEFITS 

• Analog Switches • Low Cost 

• Automatic I nsertion Package 

ABSOLUTE MAXIMUM RATINGS (25°C) 

TO-92 

Drain-Source Voltage .................. ....... . .20 V See Section 5 

Drain-Gate Voltage ............................. 20 V 
Source-Gate Voltage ............................ 20 V 
Forward Gate Current. ........................ 10 mA • INSULATED CASE 

• INSENSITIVE TO LIGHT 

Total Device Dissipation at T A = 25°C ........... 310 mW 

,~: Derate above 25°C ..................... 2.82 mW/oC 
Operating Junction Temperature Range ..... -65 to +135°C 
Storage Temperature Range .............. -65 to +150°C 0 s 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic Min Typ Max Unit Test Conditions 

1 S IGSS Gate-Reverse Current -.01 -100 nA VGs o -l0V.VOSoO - T 
2 A BVGSS Gate-Source Breakdown Voltage -20 IG 0-10"A. VOS 00 

"3 T v 
I VGS(off) Gate-Source Cutoff Voltage -0.5 -10.0 VOS; 10 V, 1001 "A 

"4 C 
lOSS Saturation Drain Current 0.5 20 rnA VOS 0 10 V, VGS 00 INote 11 

5 0 gl. Common·Source Forward Transconductance 500 

'6 y .umho f = 1 kHz 

N 90s Common-Source Output Conductance 10 

"1 A Ciss Common-Source Input Capacitance 4.5 
VOSol0V.VGS o O 

'- M I I Common-Source Reverse Transfer pF f =: 1 MHz 
8 C Cns Capacitance 

1.0 

NRL 

NOTE: 
1. Pulse test PW " 630 msec. duty cycle < 10%. 

© 1977 S,I,conlx Incorporated 
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n-channel JFET H 
designed for Performance Curves NH 

• • • See Section 4 

• VHF/UHF Amplifiers BENEFITS 

• Mixers • Low Cost 
• Automatic Insertion Package 

• Oscillators 

ABSOLUTE MAXIMUM RATINGS (25°C) 
TO-92 

Drain-Gate Voltage _____________________________ 25 V See Section 5 

Source-Gate Voltage ____________________________ 25 V 
Drain-Source Voltage ___________________________ 25 V 
Forward Gate Current. ________________________ 10 rnA 

• INSULATED CASE 

Total Device Dissipation at T A ~ 25°C ________ , __ 310 mW 

.~: 
• INSENSITiVE TO LIGHT 

Derate above 25°C, _ , , , , , _ ' _ , ' ____ ' , ' _ ,2,82 mW;oC 
Operating Junction Temperature Range _ , ' , ,-65 to +135°C 
Storage Temperature Range _ , , , , , _ , __ , __ ,-65 to +150°C s 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic Min Typ Max Unit Test Conditions 

1 IGSS Gate Reverse Current ,-{j,01 -100 nA VGS~-10V,VOS~0 
1-

2 S BVGSS 
Gate-Source Breakdown 

-25 IG~-lO~A,VOS~O 
Voltage 

,_T V 

3 
A 

VGSloffl 
Gate-Source Cutoff --{J,5 -10,0 VOS ~ 10 V, 10 ~ 1 ~A T Voltage 

I- I 
4 C lOSS Saturation Drain Current 1 25 mA VOS ~ 10 V, VGS ~ 0, INote 11 

(-
Common-Source Forward 

5 Qfs Transconductance 
1000 7500 f = 1 kHz 

J.1.mho 

6 Re(Yfs) 
Common-Source Forward 

800 f ~ 100 MH, 
Transconductance 

'- 0 VOS ~ 10 V, VGS ~ 0 

7 y Ciss 
Common-Source Input 

3,5 
I_N 

Capacitance 
pF f'" 1 MHz 

8 erss 
Common-Source Reverse 

0,8 
Transfer Capacitance 

NOTE: NH 

1. Pulse test PW = 300 j.1S, dutY cycle" 3%. 

© 1977 Siliconix incorporated 
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monolithic dual H 
n-channel JFETs Performance Curves NQP 

See Section 4 

designed for BENEFITS 

• • • • Low Cost 

• Automatic I nsertion Package 

• FET Input Amplifiers • Symmetrical Pin Out Allows Socket 
Insertion in Either Direction • Low and Medium Frequency • Isolated Gate Leads Minimize Stray 

Differential Amplifiers Leakages 

• Minimum System Error and Calibra-

• Impedance Converters tion 
5 mV Offset Maximum (NPD8301) 

• Precision Instrumentation CMRR 80 dB Typically 

Amplifiers • Simplifies Amplifier Design 
Low Output Conductance 

• Comparators 
ABSOLUTE MAXIMUM RATINGS (25°C) 

8-Pin Mini DIP WIN 1~ 

See Section 5 

~ 
Gate-To-Gate Voltage ......................... ±40V 

"~ Gate-Drain or Gate-Source Voltage ............... -40 V 
Gate Current ............................... 50mA 
Total Package Dissipation (25°C Free-Air) ....... 350 mW 

~ ~ 
Power Derating (to +125°C) ................ 3.5 mW;oC 
Storage Temperature Range .............. -55 to +125°C G, G, G, 

Operating Temperature Range ............ -55 to +125°C NC 
0, 

Lead Temperature (1/16" from case for 10 seconds) ... 260°C 5, 5, 5, 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic 
NPD8301 NPD8302 NP08303 

Unit Test Conditions 
Min Typ M .. Min Typ M .. Min Typ M .. 

1 IGSS 
Gate Reverse Current 

-100 
(Note 1) 

-100 -100 pA VOS = 0, VGS" -20 V 

1-
Gate-Source Cutoff 

2 S VGS(ofO Voltage 
~.5 -3.5 -0.5 -3.5 --0.5 -3.5 VOS=2DV.IO=1 nA 

I- T V 

3 A 
BVGSS 

Gate-Source Breakdown 
-40 -40 40 VOS=Q, IG "'-1 J.J.A 

I- T Voltage , 
Saturation Drain Current 

4 C IDSS (Note 2) 
0.5 6.0 0.5 6.0 0.5 6.0 rnA VDS=20V,VGS=O 

15 
'G Gate Current (Note 1) -100 -100 -100 pA 

15 VGS Gate-Source Voltage -0.3 -3.0 -0.3 -3.0 -0.3 -3.0 V 
VOG = 20V, 10 =2001-lA 

1---2 Common-Source Forward 1,000 4,000 1,000 ,000 1,000 4,000 VOS = 20 V, VGS = 0 

-;0 Of, Transconductance 700 1,200 700 1,200 700 1,200 VOG=20V,ID=2ooI-lA 
J.(mho f = 1 kHz 

Common-Source Output 20 20 20 VOS=20V,VGS=0 1---;0 Y 90, Conductance 5 5 5 VOS-20V,ID=2ooMA ,_N 
A Common-Source Input 

11 M Ciss Capacitance 
4.5 4.5 4.5 

-, 
Common-Source Reverse 

pF VOS=20V,VGS=O f= 1 MHz 

12 C Crss Transfer Capacitance 
1.2 1.2 1.2 

-
13 'N 

Equ iva lent Short-Ci rcu it 
13 50 13 50 13 50 

oV 
VOS"'20V,10"'200,u.A f = 100 Hz 

Input Noise Voltage :;r,;; 
14 M IVGS1-VGS21 

Differential Gate-Source 
5 10 15 rnV VOG = 20V, 10 =200J.(A 

-~ 
Voltage 

15 C AIVGS1-VGS2 1 Gate-Source Differential 
10 15 25 p.V('C 

VOG = 20 V, 10 = 200IlA 

-7 aT Orift (Note 31 TA = 2S'Cto TB = 8SoC 

16 ~ CMRR 
Common-Mode Rejection 

70 BO BO BO dB VDO = 10 V to VOO = 20 V 
Ratio (Note 4) iO=200J.(A 

NOTES: [avoo 1 NQP 
1. Approximately doubles for every 10°C increase in T A- 4_ CMRR=2010910 ;1VOO=10V. 

2. Pulse test duration = 300 I-lS; duty cycle>;, 3%_ AIVGS1-V GS21 

3. Measured at end points, T A and T6 

© 1977 Slllcon!)c Incorporated 
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APPLICATIONS 

Inexpensive All-Epoxy 
General Purpose FET Input Op Amp 

15KU 
1% 

FET Input Instrumentation Amplifier 

-15V 
10K 1) BIAS CURRENT SET 

FOR400/JA 

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 cirM 
cuits are included. 
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Instrumentation Amplifier 

THISCONflGURATtON SET FOR Av: 10 

HOWEVER AV ~ 1 + ~ 
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ADJUSTMENT 



p-channel JFETs H 
designed for ... Perfonnance Curves PS 

See Section 4 

• Analog Switches BENEFITS 

• Choppers • Low Insertion Loss 
RDS(on) = 75 n Maximum (Pl0S6E) 

• Commutators • No Offset or Error Voltages Generated 
by Closed Switch 

Purely Resistive 

ABSOLUTE MAXIMUM RATINGS (25°C) 
TO-IDS 

Gate-Drain or Gate-Source Voltage (Note 1) 30V Sea Section 5 
0 ••••••• 

Gate Current _____________________________ . _ 
50mA 

.~: Total Device Dissipation 
(25°C Free-Air Temperature) _ ............... 350 mW R Power Derating (to +125°CI. ................ 3.5 mWrC 

Storage Temperature Range .............. -55to.+125°C 

IJ 
Operating Temperature Range ............ -55 to +125°C G 

Lead Temperature [) (1/16" from case for 10 seconds) ............... 300°C o 0210 \ S 
8OTTOMVIEW S 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic 
Pl086E Pl087E 

Unit Test Conditions Min Ma. Min Ma. 

1 BVGSS 
Gate-Source Breakdown 
Voltage 

30 30 V IG : 1 ~A. VDS: 0 

1-
Gate Reverse Current 2 I--.! IGSS 2 VGS: 15 V. VDS: 0 

nA 

1-2 -10 -10 VDS' -15 V. VGS: 12 V IP10SSEI 
IDloffl Drain Cutoff Current 

4 S -0.5 -0.5 ~A VGS: 7 V IP1OB7EI TA :85"C 
I- T 

A 2 2 nA 
5 T IDGO Drain Revene Current 

0.1 0.1 ~A 
VDG:-15V.IS:0 

TA:85°C 

'6 I 
C VGS(offl Gate-Source Cutoff Voltage 10 5 V Vos '" -15 V. '0 '" -1 JJ.A 

'1 IDSS Saturation Drain Current -10 -5 mA VDS:-20V.VGS:0 -
....! VOS(on) Drain-Source ON Voltage -0.5 -0.5 V VGS: O.ID: -5 mA IP1086EI.ID: -3 mA IP1OB7EI 

9 
Static Drain-Source ON 

75 150 n ID: -1 mAo VGS: 0 'oston) Resistance 

~ 'dI(on) Drain-50urce ON Resistance 75 150 n ID :0. VGS:O f'" 1 kHz 

D Common-$ource Input 
45 11 Y 1:;" Capacitance 45 VDS:-15V.VGS:0 

- N pF f= 1 MHz 

12 Cm 
Common-Source Reverse 

10 10 
VDS: O. VGS' 12 V IP10B6EI 

Transfer Capacitance VGS = 7 V IP1087EI 

...!! S IeIlon) Turn-ON Delay Time 15 15 VDD: -6 V. VGSlonl : 0 
W 

.J! I t, Rise Time 20 75 VGSloff) 'O(onl RL 
T ns 

....!! C IeIloll Turn.()FF Delay Time 15 25 Pl0SSE 12V -5mA 910n 

16 H II Fall Time 50 100 P1OB7E 7V -3mA 1.8Kn 

NOTE: PS 
1. Du. to symmetrical geometry. these units may be operated with 

source and drain leads interchanged. 

@ 1971 Siliconhc incorporated 
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low-leakage H 
pico-amp iodes 
designed for • • • BENEFITS 

• Very High Off-Isolation • Clipping Circuits 1 pA Max (PAD1) 

• Diode Switching 

• High Impedance 
Pro,ection Circuits 

TO-18 
See Section 5 

ABSOLUTE MAXIMUM RATINGS (25°C) 

~ Forward Current ........................... 50mA 
Total Device Dissipation ..................... 300 mW 

ANODE 

Storage Temperature Range ............ -55°C to +125°C 

* 
A 

Lead Temperature 
c 

(1/16" from case for 10 seconds) .............. 300°C 
CASE LEAD FOR PAD1, 2, 5 

CATHODE ONLY 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic Min Typ Max Unit Test Conditions 

1 
1-

-1 PADl 

12-
-2 2 

3 -5 5 
I-s 
I~T IR Reverse Current -10 pA VR = -20 V PAOlO 

5 A -20 20 

1ST -50 50 
1- I 

-100 7 C PA0100 

IS -45 -120 PAD1. 2. 5 
1- BVR Breakdown Voltage (Reverse) IR=-l~A 

9 -35 V PAOlO. 20, 50, 100 
1-

10 VF Forward Voltage Drop 0.8 1.5 IF"" SmA PAD1, 2, 5,10,20,50,100 

11 0 0.8 PA01, 2, 5 

I 12 ~ CR Capacitance pF VR = -5 V. f = 1 MHz 
2 PAOlO, 20, 50, 100 

PAOlO '" 'R":t i J o,JolJ: ' 0- PAD1 PADl 2N4117A 

t 'N4393 t, . ~VOU1 o,Jot e'n C 

+15V -15V 
I CONTROL SIGNAL 

APPLICATION 
Operational Amplifier Protection. Input Differential Voltage limited Typical sample and hold circuit with clipping. PAD diodes reduce 
to 0.8 V (typ) by PADS D1 and D2 Common mode input voltage offset voltages fed capacitively from the FET switch gate. 
limited by PADS D3 and D4 to ±15 V. 

© 1977 Siliconlx incorporated 



n-channel H 
transducer Imicrophone 
preamplifiers 

Performance Curves designed for • • • NYFA NYFC See Section 4 

• Hearing Aid Input Stages BENEFITS 

• High Impedance Transducer • Complete Preamplifier, Requires No 
External Components 

Buffer Amplifiers • Compact for Placement at Transducer 

Electret-Condenser • Operates on Single Battery 

Ceramic • Ultra-High Input Impedance 
5 x 109 n Typical 

Piezo-Electric • Available in Chip Form for Hybrid 

Capacitive Systems 

Air Condenser TEST CONFIGURATION 

VOO-13V 

• Self-Biased General Purpose Cc=10PFr-~J~ 
High Impedance Source f [" ,- "H, r -, G I r---+<>-
Followers Vi.' "omvl '" I I RS I 

RMS I I I RL>lMEGn 

L --l ~OMMo;; .... ...J 
-::- -::- -:: 

ABSOLUTE MAXIMUM RATINGS (25°C) 

Drain-Source and Drain-Gate Voltage . 30V TO·72 
See Section 5 

Gate Voltage (With Respect to Common) ±2.0V 
Forward Gate Current . 1 mA 

r-~dl Total Device Dissipation (25°C Free-Air) 180mW 
G 

Linear Derating Factor (to 85°C) 3.0mWrC ICH-osc !l Storage Temperature Range -55 to +1500C 
I I Operating Temperature Range -25 to +85°C L ___ .J 

Lead Temperature (1/16" from Case for 10 Sec.) . 260°C COMMON 
o ~ 

COMMON 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) -TEST CONDITIONS 

1100 T300 All c:hilrlcterlSlics (unless otherwise specified) 
Charaetlflsllc Unit .... measured in Test Configuration with V in = 100 mV tRMS), 

Min TV. M •• Min Tv. M .. f '"1 kHr, Cc = 10 pF, VOO = 1.3 V, RL .' 1 MEG 11 

1 S BVOSS 
Drain-Source 

30 30 V 10 -1 jJ.A, VIN = D,Ce Shorted 
(Drain-Gate) Breakdown 1 

-T 
iO 50 70 350 2 A '0 Operating Drain Current Range .A V IN = 0, Cc Shorted 

..,.T 
Input Resistance2 200M SG 200M SG 3 , Rin 

!! 
VIN = 100 mV DC Measurement, Cc Shorted ,C 

Rout Output ReSistance 1500 3500 500 1300 V IN ~ 0, Cc Shorted 

5 AV Voltage Gain 0.40 0.60 0.30 0.45 VIV 
-0 

1.0 1.0 ~ I.!. ~ THO Total HarmoniC Distortion 

7 A eOut Broadband Output NOl$e Voltage 4.0 2.0 .v VIN '" 0, f '" 10 Hz to 10 kHz, Cc Shorted 
I-M 

em Input Capacitance 3.0 4.0 3.0 4.0 V OD 20V,VIN o. 8 , 

I. C pF 
Cout Output CapacItance 4.4 6.0 4.4 6.0 f'" 1 MHz, Cc Shorted 

NYFC NYFA 

NOTES: 
1. Dram·Gate Breakdown GuarantE!i!d by Draln-Soun;e Breakdown Test. 2.M~I06.G"'109. 

© 1977 Slhconlx Incorporated 
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-... 
APPLICATIONS 

Basic JFET Source Follower Equations are: 

- 21 058 ( I )y, 
gfs = -v;- I D~S 

Tl 00 as a Micropower Preamplifier -
As in a Hearing Aid Input 

CRYSTAL 
MICROPHONE 

_IO,50"A 

TlOO MICROPOWER 
IMPEDANCE CONVERTER 

(1) 

(21 

(3) 

ROUT = 1 + gfs RS 

AV = gfs ROUT 

T100/T300 as an Impedance Converter 
for Transducer Input 

·V 

IMPEDANCE CONVERTER 

·NO CAPACITOR ISOLATION IS REQUIRED FOH CAPACIT1VE 
TRANSDUCERS OR HIGH-IMPEDANCE PURE VOLTAGE SOURCES. 

Tl001T300 as a Preamplifier in a Microphone Amplifier Circuit 

ELECTRET T100/T3oo 
MICROPHONE IMPEDANce CONVERTER 

AUDIO AMPLIFIER 
(LM380 SHOWN) 

4·1611 

SPEAKER 

TlOO/T300 as a Self-Biased Proximity Sensor Works on Detected Changing Field 

3OKI! 

-DETECTOR PLATE MAY BE DOUBLE-$IDEDPC BOARD OR ANY INSULATED METAL SHEET 
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APPLICATIONS (Cont'd) 

T300's as Low Signal Level, High Impedance Instrumentation Amplifier 

I 
I I 
I I 
L_ J 

IMPEDANCE CONVERTER 

T100 in a High Impedance Precision Rectifier for AC/DC Converter 

40 Hz to 15 KH~ 

Source Follower with Voltage Gain Typically Greater 

Than 0.95 ViV and ZOUT Typically Less Than 60n 

Vs '5V 

3·119 
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n-channel JFET H 
designed for Performance Curves NH 

• • • See Section 4 

• VHF/UHF Amplifier BENEFITS 

• Oscillators • Specified for 100 MHz and 400 MHz 
Operation 

• Mixers • Low Cost 
• Automated I nsertion Package 

ABSOLUTE MAXIMUM RATINGS 

Drain-Source Voltage ........................... 30 V 
Drain-Gate Voltage ............................. 30 V TO·92 

Reverse Gate-Source Voltage ..................... -30 V See Section 5 

Forward Gate Current ......................... 50 mA 
Total Device Dissipation @ 25°C ................ 360 mW • INSULATED CASE 

Derate above 25°C ..................... 2.BB mWrC 
• INSENSITIVE TO LIGHT 

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

G~: Operating Junction Temperature Range ..... -55 to +125°C 
Lead Temperature 

(1/16" from case for 10 seconds) ............... 260°C s G 0 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic Min Max Unit Test Conditions 

1.-2... BVGSS Gate-Source Breakdown Voltage -30 'J IG--l~A.VDS=O 
S 

2 T -1.0 nA 
!- A IGSS Gate Reverse Current VGS=-20V,VDS=0 0 

3 T -0.5 ~A ITA = 100 C ,-
I V VDS = 15 V, ID = 10 nA 4 VGS(off) Gate-Source Cutoff Voltage -1 ...;.; ,- C 

5 IDSS Saturation Drain-Current (Note 1) 5 15 rnA VDS=15V,VGS=0 

6 IVlsl Common-Source Forward Transfer Admittance 4.5 7.5 mmho VDS = 15 V. VGS = 0, f = 1 kHz 

'7 IVosl Common-Source Output Admittance 0.05 mmho VDS=15V,VGS=O,f-l kHz 

'8 Ciss Common-Source Input Capacitance 4.5 pF 
1- VDS = 15 V, VGS = 0, f = 1 MHz 

9 erss Common-Source Reverse Transfer Capacitance 1.0 pF 
1-

i~ Re(Yis) Common-Source Input Conductance 0.1 mmho 

1...2!.. Im(Yis) Common-Source Input Susceptance 3 mmho 

12 Re(Yos) Common-Source Output Conductance 0.075 mmho 
VDS = 15 V, VGS = 0, f = 100 MHz 

1-
13 

D 
Im(Yos) Common-Source Output Susceptance 0.9 mmho 

1-
14 Y Re(Yis) Common-Source Input Conductance 1 mmho 

I- N 
15 A Im(Yis) Common-Source Input Susceptance 12 mmho 

I-M 
RelYI,} ,-* 6 

Common-Source Forward Transfer Conductance 4 mmho VDS = 15 V, VGS = 0, I = 400 MHz 

Re(Yos) Common-Source Output Conductance 0.1 mmho 
1-
I~ ImlYos} Common-Source Output Conductance 4 mmho 

19 Common-Source Neutralized Insertion 18 dB f = 100 MHz 
1- Gp, 

Power Gain 
VDS=15V,ID=5mA 

I~ 10 dB f :400 MHz 

122- 2 dB VDS=15V,ID=5mA f = 100 MHz 
NF Noise Figure 

22 4 dB RG = lK n f : 400 MHz 

NOTE: NH 
1. Pulse tested: pulse width = 300 IlS, duty cycle ~ 2%. 

© 1977 $iliconix incorpor.ted 
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n-channel JFETs H 
designed for Performance Curves NC 

• • • See Section 4 

• Analog Switches BENEFITS 

• Commutators • Low Insertion Loss 
RDS(on) < 50 n (U202) 

• Choppers • Good Off· Isolation 
ID(off) < 1 nA 

ABSOLUTE MAXIMUM RATINGS (25°C) 
TO·18 

Sse Section 5 

Gate·Drain or Gate·Source Voltage ............... -30 V 
Gate Current ............................... 50mA 
Total Device Dissipation at 25°C Case Temperature 

(Derate 10 mWrC) ......................... 1.BW 

G~: Storage Temperature Range .............. -65'to +200°C G,C ! \ Lead Temperature 
(1/16" from case for 10 seconds), , , , . , , , ... , , , 300°C 0 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

U200 U201 U202 
Characteristic Unit Test Conditions 

Min Max Min Max Min Max 

I -1 ·1 ·1 nA I 
'2 IGSS Gate Reverse Current VGS=·20V,VOS=0 I 150'C -1 ·1 ·1 #A 

3' S 8VGSS Gate-Source Breakdown Voltage -30 ·30 ·30 IG --1 #A, VOS - 0 
14' T V 

A VGSloff) Gate-Source Cutoff Voltage ·0.5 ·3 ·1.5 -5 -3.5 -10 VOS - 20 V, 10 '" 10 nA 
I- T 

1 1 1 nA 
VOS=IOV,VGS=-12V I . 5 I 

10(011) Drain Cutoff Current 
C 1 1 1 #A 150 C 

1-
6 lOSS Saturation Drain Current (Note 1) 3 25 15 75 30 150 mA VOS=20V,VGS=0 

7 rds(on) Drain-Source ON Resistance 150 75 50 ohm VGS=O,IO=O f'" 1 kHz 
1-

D Common-Source Input 
8 y Ciss Capacitance (Note 1) 

30 30 30 VOS = 20V, VGS = 0 

- N pF f= 1 MHz 

9 Cm 
Common-Source Reverse Transfer 8 B 8 VOS=0,VGS=-12V 
Capacitance 

NOTE: NC 
1. Pulse test required, putsewidth s 300 ",sec, duty cycle <; 3%. 

© 1971 Siliconix mcorporated 
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monolithic dual H 
n-channel JFETs 
designed for Performance Curves NNP 

• • • See Section 4 

• Differential Amplifiers BENEFITS 

• Good Matching Characteristics 

TO-71 
See Section 5 

ABSOLUTE MAXIMUM RATINGS (25°C) 

~~ Gate-Drain or Gate-Source Voltage ............... -50 V Gl G2 

Gate Current ............................... 50mA 
Total Device Dissipation at 25°C 51 52 

(Derate 1.7 mW/oC to 200°C) .........•..... 300mW " 
Storage Temperature Range .............. -65 to +200°C 0, 0' 0, 

,0 o. 
Lead Temperature 0, 

'0 0 1 G2 ,0 
(1/16" from case for 10 seconds) ............... 300°C " 0, 

" BOTTOM VIEW 0, 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 
Characteristic Min Max Unit Test Conditions 

I~ -100 pA I lGSS Gate Reverse Current VGS=o-30V,VOS"'O I 12- -500 nA 150°C 

1.2. S BVGSS Gate-Source Breakdown Voltage -50 IG~-lpA.VDS~O 
T 

I~ A VGSloffi Gate-Source Cutoff Voltage -0.5 -4.5 V Vos""20V,lo=lnA 

12 T VGS Gate-Source Voltage -0.3 -4.0 i 
I -50 pA VDG ~ 20V.ID" 200pAi 6 c 'G Gate Operating Current 

1- -250 nA 12SoC 

7 IDSS Saturation Drain Current (Note 1} 0.5 5.0 mA VDS"20V.VGS~0 

1000 3000 f - 1 kHz 
8 9fs Common-Source Forward Transconductance (Note 1) VDS~20V.VGS"0 

1- 1000 f-l00MHz 

9 0 
9fs Common-Source Forward Transconductance iNote 1) 600 1600 ,umho VDG" 20 v. ID ~ 200 pA Iii" y 

N 90S Common-Source Output Conductance 35 VDS ~ 20V, VGS-O f= 1 kHz 

:ii A 90S Common-Source Output Conductance 10 VDG~20V.ID~200pA 
M 

1.!1. I Ciss Common-Source Input Capacitance 6 pF f= 1 MHz 

I~ c Crss Common-Source Reverse Transfer Capacitance 2 
VOS'" 20V, VGS = 0 

nV 14 en Equivalent Short Circuit Input Noise Voltage 80 vWz f= 100 Hz 

Characteristic 
U231 U232 U233 U234 U235 

Unit Test Conditions Max Max Max Max Max 

I~ IIG1-IG2 i Differential Gate Current 10 10 10 10 10 nA VOG= 20V,IO=200J.lA I 125"C 

16 IIDSSI-IDSS2i Saturation Drain Current 5 5 5 10 15 % VDS~20V,VGS~0 

1- IDSSI Match (Note 1) 

17 M IVGS1-VGS2 1 Differential Gate-Source 5 10 15 20 25 mV 
1- A Voltage 

T TA'" 25°C 18 C LllvGS1-VGS21 10 25 50 75 100 
TS '" 125°C 1- H Gate-Source Voltage pvtc 

1 LIT Differential Drift (Note 2) TA--55C 19 
N 

10 25 50 75 100 VOG '" 20 V, 10 '" 200 IJ.A TB" 25"C - G (9fsl-9fs2) 
20 Transconductance Match 3 5 5 10 15 % --- (Note 1) 
- gfs1 f=- 1 kHz 

21 19osl-90s2 1 
Differential Output 5 5 5 5 5 ,umho Conductance 

NOTES, NNP 
1_ Pulse test required, pulsewidth '" 300 tlS, duty cycle ~ 3%_ 
2_ Measured at end points, T A and TB-

© 1977 Siliconix incorporated 
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matched dual H 
n-channel JFET 
designed for Performance Curves NZF 

• • • See Section 4 

• Wideband Differential BENEFITS 

Amplifiers • High Gain through 100 MHz 
9fs = 5000 [.lmho Minimum 

• Matching Characteristics Specified 

ABSOLUTE MAXIMUM RATINGS (25°C) TO-78 
See Section 5 

Gate-Drain or Gate-Source Voltage _ .............. -25 V 

~~ Gate Current ............................... 50 mA 
Device Dissipation (Each Side). T A = 85°C G, G2 

(Derate 3.85 mWrC) ............... _ ...... 250mW s, S2 

Total Device Dissipation, T A = 85°C 
c 

5, 
(Derate 7.7 mWrC) ....................... 500mW 405 D2 

po "',,\\, 

Storage Temperature Range .............. -65 to +150°C G, bO o~ G2 

'0 ' 
Lead Temperature D, 10 

(1/16" from case for 1 0 seconds) ............... 300°C 
5, 

BOTTOM VIEW 

ELECTRICAL CHARACTERISTICS (250 unless otherwise noted) 

Characteristic Min Max Unit Test Conditions 

1 -100 pA 
I- S IGSS Gate Reverse Current VGS'" -15 V, Vos= a I 150°C 12 T -250 ,A 

3 A BVGSS Gate-Source Breakdown Voltage -25 IG = -1 ~A. VOS = 0 
I- T V 

4 I VGS(off) Gate-Source Cutoff Voltage -1 -5 VOS-l0V, 10-1 nA 
1"5 C 

lOSS Saturation Drain Current (Note 1) 5 40 mA VOS = 10V. VGS = 0 

6 9fs Common-Source r orward Transconductance 5000 10,000 VOS - 10 V, 10 - 5 mA f - 1 kHz 
I] 

% Common-Source Forward Transconductance 5000 10,000 VOG=10V,ID=5mA f= lQOMHz 
1- D j.tmho 

8 y 90S Common-Source Output Conductance 150 VOS=10V,lo-5mA f - 1 kHz 
1- N 

Common·Source Output Conductance 150 f= 100 MHz I..! A 90S 

10 M Ciss Common·Source Input Capacitance 5 
1- I pF VOG=10V,ID"'5mA f '" 1 MHz 

122.. C 
Crss Common·Source Reverse Transfer Capacitance 1.2 

12 e, Equivalent Short Circuit Input Noise Voltage 30 ill! f= 10kHz VHi 

IE1I 

13 M 
IOSS1 

Saturation Drain Current Ratio (Notes 1 and 2) 0.85 1 VOS=10V,VGS=0 
1_ A IOSS2 

14 T IVGS1-VGS2 1 Differential Gate·Source Voltage 100 mV 
1_ C 

H gfsl 
15 I Transconductance Ratio (Note 2) 0_85 1 VOG = 10 V, 10 = 5 mA 

I- N 9fs2 
f;. 1 kHz 

16 G 
19osl-gos2 1 Differential Output Conductance 20 Ilmho 

NOTES, NZF 
1. Pulse test required, pulse width = 300 /1S, duty cycle ~ 30%. 

2. Assumes smaller value in numerator. 

© 1917 Sillconix incorporeted 
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n-channel JFETs H 
designed for Performance Curves NVA 

• • • See Sedion 4 

• Analog Switches BENEFITS 

• Commutators • Ultra· Low Insertion Loss 
RDS(on) < 2.5 n (U290) 

• Choppers • High Off·lsolation 
'D(off) < 1 nA 

ABSOLUTE MAXIMUM RATINGS (25°C) 
TO-52 

Reverse Gate·Drain or Gate·Source Voltage ......... -30 V See Section 5 

Gate Current .............................. 100mA M Drai n Current , .. , ....... , ................... 1.5A 
Total Device Dissipation at 25°C 

Free·Air Temperature (Note 1) .. 0 0 0 0 0 0 0 0 0 0 0 0 0 500 mW 

G~: Storage Temperature Range 0000000000000. -65 to +150°C 

GoC J Lead Temperatu re 
(1/16" from case for 10 seconds). 0 0 0 0.000000 •• 300°C 0 s 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

U290 U291 
Characteristic Unit Test Conditions 

Min Max Min Max 

1 -1 -1 nA 

2' IGSS Gate Reverse Current VGS ~ -15 Vo VOS ~ 0 
-I -1 pA 150°C -

3 BVGSS Gate-Source Breakdown Voltage -30 -30 IG ~ -1 pA, VOS ~ 0 - S 
V 

4 VGS(off) Gate-Source Cutoff Voltage -4 -10 -1.5 -4.5 VOS ~ 15 V, ID ~ 3 nA 

5" T 
A 1 1 nA 

- T 10(off) Drain Cutoff Current VOS~5V,VGS~-10V 
150°C 6 

I 
1 1 pA 

"1 C VOS(on) Drain-Source ON Voltage 25 70 mV VGS==O,lo=lOmA -
Saturation Drain Current 

8 lOSS {Note 2) 500 200 rnA VOS ~ 10 V, VGS ~ 0 

-
9 rOS(on) 

Static Drain-Source ON 
Resistance 1.0 2.5 2 7 n VGS=OV.IO= lOrnA 

10 0 
rds(on) Drain-Source ON Resistance 1.0 2.5 2 7 n VGS~O,IO~O f::: 1 kHz 

11~ CSGO Source-Gate OFF Capacitance 30 30 VSG - 15 V, 10 - 0 

i2 A 
_M COGO Drain-Gate OFF Capacitance 30 30 of VOG ~ 15 V,IS~O f= 1 MHz 

I Source Gate Plus Drain Gate 
13 C CSG+COG On Capacitance 160 160 VOS ~ 0, VGS ~ 0 

-
14 td(on) Turh-ON Delay Time 15 15 VOO ~ 1.5 V, 10(on) ~ 30 rnA, RL ~ 50 n, 

iSs " Rise Time 20 20 VGS(on) ~ 0 V, 

116 W Turn-OFF Delay Time 15 
ns 

VGS(off) ~ -12 V (U290) 'd(off) 15 

17 'f Fall Time 20 20 VGS(off) ~ - 7 V (U291) 

NOTES: NVA 

1. Derate linearly at the rate of 4.0 mWfC. 

2. Pulse test required pulsewidth 300 ps, duty cvcle $ 3%. 

@ 1977 Siliconix incorporated 
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n-channel JFETs H 
designed for Performance Curves NVA 

• • • See Section 4 

• Analog Switches BENEFITS 

• Commutators • Ultra-Low I nsertion Loss 
RDS(on) < 2_5 n (U295) 

• Choppers • High Off-Isolation 
ID(off) < 1 nA 

• Higher Power Dissipation Package 

ABSOLUTE MAXIMUM RATINGS (25°C) 
than U290, 1 

• No Offset or Error Voltage Generated 

Reverse Gate-Drain or Gate-Source Voltage ........ -30 V by Closed Switch 

Gate Current ............................... 100 mA Pu rely Resistive 

Drain Current ................................ 1.5 A 
Total Continuous Free Air Device Dissipation TO·39 

See Section 5 
at (or Below) T A = 25°C 
(Derate 6.4 mWrC to 150°C) ................ 800 mW 

Total Continuous Device Dissipation 
at (or Below) TC = 25°C 
(Derate 24 mWrC to 150°C) ................ .. .. 3W 

"~: 
Storage Temperature Range .............. -65 to +150°C 
Lead Temperature 

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

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic 
U295 U296 

Unit Test Conditions 
Min Max Min Max 

1-:1-
~1 ~1 nA 

VGS"~15V.VOS"0 IGSS Gate Reverse Current 
1 1 ~A 150°C 2 

1-
3 BVGSS Gate-Source Breakdown Voltage ~30 ~30 IG"~l ~A,VOS"O 

14" V 
S VGSloffl Gate-Source Cutoff Voltage --4 ~10 ~1.5 --4.5 VOS"'5V.10"3nA 

1ST 1 1 nA 
1- A 1010ff) Drain Cutoff Current VOS" 5 V. VGS" ~10 V 

150°C 6 T 
1 1 ~A 

1-
7 I VOSlon) Drain Source ON Voltage 25 70 mV VGS==O,IO=10mA 

I- e Saturation Drain Current 
8 lOSS INote 11 

500 200 mA VOS " 10 V. VGS" 0 -1-
Static Drain-Source ON 

9 rOS(on) 1.0 2.5 2 7 n VGS"OV.10"10mA 
Resistance 

10 D'ds(on) Drain-Source ON Resistance 1.0 2.5 2 7 n VGS -O.ID-O f "" 1 kHz 
1-

~ CSGO VSG"15V,10-0 11 Source-Gate OFF Capacitance 30 30 
1-

12 ;cDGO Drain-Gate OFF Capacitance 30 30 pF VOG"15V,IS"0 
i- f= 1 MHz 

Source-Gate Plus Drain-Gate 
13 ~ CSG+COG ON Capacitance 

160 160 VOS"O.VGS"O 

14 tdlon) Turn ON Delay Time 15 15 VOD -1.5 V, 10(on) - 30 mA 

115 
S'r Rise Time 20 20 VGSlonl" O. RL" 50 n 

lis ns 
W'ctloff) Turn OFF Delay Time 15 15 VGSloff)" ~12 V IU2951 

11"7 
'f Fall Time 20 20 VGSloff) "-7 V IU2961 

NOTES: NVA 

1. Pulse test required pulsewidth 300 jJS, duty cycle";; 3%. 
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p-channel JFETs H 
designed for Periormance Curves PS 

• • • See Section 4 

-Analog Switches BENEFITS 

Commutators • Low I nsertion Loss - ROS(on) < 85 n (U304) 

I- Choppers • High Off-Isolation 
IO(off) < 500 pA 

ABSOLUTE MAXIMUM RATINGS (25°C) 
TO-IS 

See Section 5 

Reverse Gate-Drain or Gate-Source Voltage (Note 1) __ 30 V 
Gate Current ............................... 50 mA 
Total Device Dissipation. Free-Air 

(Derate 2.8 mW;oC) ....................... 350mW 

"~: Storage Temperature Range .............. -65 to +150°C 
Lead Temperature 

D G.~c (1/16" from case for 60 seconds) ............. 300°C s 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

U304 U305 U306 
Characteristic Unit Test Conditions 

Min M .. Min Max Min Max 

1 500 500 500 pA 

~ "2 IGSS Gate Reverse Current VGS=20V.VOS=0 
1.0 1.0 1.0 ~A 

13" BVGSS Gate-Source Breakdown Voltage 30 30 30 IG '" 1 J.1A, VDS - 0 

:~ s VGSloff) Gate-Source Cutoff Voltage 5 10 3 6 1 4 VOS--15V.10--1~A 

T 
V 

VGS"" 0, ID = -15 rnA (U304), 
5 A VOS(on) Drain-Source ON Voltage -1.3 -0.8 -0.6 ID '" -7 rnA (U305), 

T 10 = -3 rnA IUJ06) 

16" I 
c lOSS Saturation Drain Current (Note 2) -30 -90 -15 -60 -5 -25 rnA VOS--15V.VGS-0 

1-
VOS = -15 V. VGS = 12 V IU3041. ~ 7 -500 -500 -500 pA 

IS IO(off) Drain Cutoff Current VGS'= 7 V (U305), () 
-1.0 -1.0 -1.0 ~A VGS'" 5 V fU306) 150 C 

19 'OS (on) Static Drain-Source ON Resistance 85 110 175 n VGS DV,lo--lmA 

10 rds(on) Drain-Source ON Resistance 85 110 175 n VGS-OV,IO-O f - 1 kHz 
1...,,-

0 Ciss Common-Source Input Capacitance 27 27 27 VDS - -15 V, VGS - 0 
I- V VOS - O. VGS = 12 V IU304) f=1 MHz 

N Common-Source Reverse Transfer pF 
12 Crss Capacitance 

7 7 7 VGS= 7 V (U305). 
VGS = 5 V (U306) 

20 25 25 
U304 U305 U306 

13 S td(on} Turn-ON Delay Time 

1-:;:;- W VOO -10V -6V -6V 

I t, Rise Time 15 25 35 VGSloff) 12V 7V 5V 

115 T 10 15 
ns 

td(off} Turn-OFF Delay Time 20 Rl 580n 743n 1S00n 
ITs C tf Fall Time 25 40 60 VGS(on) 0 0 0 

H 
IDCon) -15mA -7mA -3mA 

NOTES; PS 

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

2. Pulse test pulsewidth '" 300 j.J.S, duty cycle ~ 3%. 

© 1977 Siliconix incorpora"d 
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n-channel JFETs H 
designed for Performance Curves NZA 

• • • See Section 4 

• VHF Amplifiers BENEFITS 

• I ndustry Standard • Front End High Sensitivity • High Power Gain 

Amplifiers 16 dB at 105 MHz, Common-Gate 
11 dB at 450 MHz, Common-Gate 

• Oscillators • Low Noise 

Mixers 
2.7 dB Noise Figure at 450 MHz 

• • Wide Dynamic Range 
Greater than 100 dB 

• 75 n Input Match Common Gate 

ABSOLUTE MAXIMUM RATINGS (25°C) 
TO-52 

Gate-Drain or Gate-Source Voltage ............... -25 V See Section 5 

Gate Current ............................... 20mA 
Total Power Dissipation at T A ~ 25°C .......... 500mW 
Power Derating to 150°C ..... _ ............ 4.0 mW;oC 
Storage Temperature Range ........... _ .. -65 to +150°C 

G~: Lead Temperature 
( 1/16" from case for 1 0 seconds) .......... _ ... 300°C 

G,C ! 
s 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic 
U30a U309 U310 

Unit Test Conditions 
Min TVp Max Min TVp M .. Min TVp Max 

1 -150 -150 --150 pA VGS=-15V, ,--;- IGSS Gate Reverse Current 
-150 -150 -150 nA VGS =0 TA=125°C 

'- S Gate-Source Breakdown 
3 T BVGSS Voltage 

-25 -25 -25 IG = -1 /-lA, VOS == a 
-A v 

• T VGS(off) Gate-Source Cutoff Voltage -1.0 -6.0 -1.0 -4.0 -2.5 -6.0 vos '" 10V, 10 = 1 nA 
- I Saturation Drain Current 

5 C IDSS (Note 1f 
12 60 12 30 2. 60 mA VOS=10V,VGS=O 

j-

6 VGS(f) 
Gate-Source Forward 
Voltage 

1.0 1.0 1.0 V IG = 10 rnA, VOS = 0 

7 
Common-Gate Forward 

10 20 10 20 10 18 mmho gIg Transconductance (Note 1) 
!-O VOS=10V, 

f::= 1 kHz 

B y Common-Gate Output 
150 150 150 J.lmho 

ID=10mA 

'9: 
gog Conductance 

Cgd Drain-Gate Capacitance 2.5 2.5 2.5 VGS = -10 V, 
-M pF f= 1 MHz 

10 I Cg• Gate·Source Capacitance 5.0 5.0 5.0 VOS=10V 
'-C 

- Equivalent Short Circuit nV VOS=10V, 
11 en Input Noise Voltage 

10 10 10 JH, lo=10mA 
f = 100 Hz 

12 Common-Gate Forward 15 15 15 f = 105 MHz - 91g Transconductance ..2:. 14 " 
,. f = 450 MHz 

H 
. ..2!. I Common-Gate Output 0.18 0.18 0.18 mmho f=105MHz 

,~ 
gog Conductance 0.32 0.32 0.32 VOS=10V, f=450MHz 

F 
16 R Common·Gate Power ,. 16 ,. 16 

" 
16 IO=10mA f=105MHz 

'77 E Gpg Gain (Note 2) 10 11 10 11 10 11 f = 450 MHz 1"':':- Q 

1..2! 1.5 2.0 1.5 2.0 1.5 2.0 dB f = 105 MHz 
NF Noise Figure 

19 2.7 3.5 2.7 3.5 2.7 3.5 f = 450 MHz 

NOTES, NZA 

1. Pulse test duration = 2 ms. 
2. Gain tGpg) measured at optimum input noise match. 

© 1977 Siliconix Incorporated 
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APPLICATIONS 

200-250 MHz Wideband Amplifer (1 dB Ripple) 
3-Stage Amplifier Circuit 

C,.c..,C1,Cg=68pF 
C2.~ R500pF 
C3.CS. Ca ~ l,ooopF 

L,. LJ, lS ~ 12DnHy 
lZ.L4-Ls R 222 nHy 
RFe,. RFC2 ~ 2.2"HV 

VO-+2DV 

Q,. 02. ~ ~ S;ljoon,~ U310 R,. R2 ~51 U 

450 MHz Common Gate Amplifier 

Ct. Cz 0.8_10 pF JFD model MVM OIOW 
C;l.C4- 8- J6 pFE"Q..,,, •• 5390020 
Cs,C6- 50OO pFE".1244J·OOO) 
Cl -100DpFALLEN-BRADlEY1vpeFA5C 

>Voo 

RFC- 33"H MILLER tyJJ/! (92JOJOI 
T, "16copperw,re, Yo"IO. (A" Corel 
T2P 16 c""pe' WIre, '4" I 0 IA"Corel 
T2S " .... tum.·'16cOPP'lrwlre.11." t.D.(A"Co ... 1 

Prototype Active Balanced Mixer* 

0, 

C"CS-·Olpid 
~,C4-1-10pF 
~ _1000pF 

Ce. Ca- 30 pF 
e"Cg-68pF 

C,0 -o.ll!f 
L"LZ-l.3 ... hy 
0,. Oz-U310 
T, -RELCOMBT·9 

*Reference Siliconix Application Note AN71-2, 

" q"'''o"\'..", III III 
III III 
III III 
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2 Tone Intercept & Compression 
Point Measurement 

0 

-21) 

-40 

0 

BIW 11181- 50 ~HZ INTERCEPT~INT 

fo-225MHz 
G'"24dB 

/~ 
IdB 

/ / COMPo 

/ / 
/ / JrdDRDER 

/ INTERMODU-_ 
LATION 
PRODUCT 

POWER IN (dBml 

Noise Figure vs. Power Gain 
r-:~=C"r-r-'---'---r-,,18 

VO-+20V 
f=450MHz 

I-t-t-t-t-t-t-t-t-H" 
GdlN 

I;:;:R=f=4~++-+=H" 
NOISl FIGUR~ --~ 9 

3dB BANDWIDTH-l0MHz 
o 0 
46 B 101214161820 2224 

10 - DRAIN CURRENT (rnA) 

Comparison of Mixer 1M 
Characteristics 

rr:==='---------,.44 

12 

" 
10 

1700ohms •••• 
SOOOohms-

28 

.. 
~--~'--~--~--~--~50 

VGS - GATE-SQURCE VOLTAGE (VOLTS) 



n-channel JFET H 
designed for Performance Curves NZA 

• • • See Sedion 4 

• VHF Amplifiers BENEFITS 

• High Power Gain 

• Oscillators 16 dB Typ @ 105 MHz, Common-
Gate 

• Mixers 
11 dB Typ@450MHz, Common-
Gate 

• Low Noise Figure 
1_5 dB Typ@ 105 MHz 
2_7 dB Typ @ 450 MHz 

• Wide Dynamic Range-Greater than 
100 dB 

ABSOLUTE MAXIMUM RATINGS (25°C) TO·72 
See Section 5 

Gate-Drain 0; Gate-Source Voltage ............... -25 V 
Gate Current ............................... 10mA 
Totel Device Dissipation (Derate 1.7 mW;oC) ..... 300mW 
Storage Temperature Range .............. -65 to +200°C 

G~: 
Lead Temperature 

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

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic Min Max Unit Test Conditions 

1 -150 pA 
1- IGSS Gate Reverse Current VGS'-15V, VOS'O 

l50Ge 2 -150 nA 
I- S 

3 T BVGSS Gate-Source Breakdown Voltage -25 IG'-l~A,VOS'O 
1- A V 

4 T VGSloff) Gate-Source Cutoff Voltage -1 -6 VOS"'10V,lo"'lnA 
I- I 

5 C lOSS Saturation Drain Current (Note 1) 20 60 mA VOS'10V,VGS'0 
1-

6 VGSII) Gate-Source Forward Voltage 1 V IG"" 1 rnA. Vas = 0 

7 gig Common-Gate Forward Transconductance (Note 1) 10,000 20,000 
1- .umho VOS'" lOV, 10= lOrnA f= 1 kHz 

B 0 gog Common-Gate Output Conductance 150 
I- V 

9 N Cgd Gate-Drain Capacitance 2.5 
1- pF VOG'" 10 V, 10'" 5 rnA f= 1 MHz 

10 Cgs Gate-Source Capacitance 5.0 

NOTE, NZA 

,_ Pulse test duration:c 2 ms_ 

© 1977 Sillconix incorporated 
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n-channel JFET H 
designed for Performance Curves NZF 

• • • See Section 4 

• VHF/UHF Common-Gate BENEFITS 

Amplifiers • High Power Gain 
10 dB Typical at 450 MHz, 

• Mixers Common Gate 

• Low Noise 
NF = 3.5 dB Typical at 450 MHz 

ABSOLUTE MAXIMUM RATINGS (25°C) 

Gate·Drain or Gate·Source Voltage ............... -25 V T()'52 

Gate Current .................. ' ............. 10mA See Section 5 

Total Power Dissipation at or below 25°C !. 
Free·Air Temperature .................•... 500 mW 

Power Derating .......................... 4.0 mWre 
Operating Temperature Range ............ -55 to +15o"e 

.~: Storage Temperature Range ......•....... -65 to +150oe 
Lead Temperature 

O,C 

(1/16" from case for 1 0 seconds) .. , ............ 300o e D s 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic Min MIX Unit Tilt Conditions 

12. -0,1 nA 
IGSS Gate Reverse Current VGS:-15V.VOS-0 2 S -0,1 /loA 150·C 

1_ T 
3 A BVGSS Gate-Source Breakdown Voltage -25 V IG--l~A,VOS-O 
-T 
4 I VGS(off) Gate-Source Cutoff Voltage 
-c 

-1 -6 V VOS-l0V,10= 1 nA 

5 lOSS Saturation Drain Current (Note 1) 10 30 mA VOS = 10V, VGS = 0 

6 9fg Common-Gate Forward Transconductance (Note 1) 6000 10,000 ",mho 
-0 VOS= 10V,10-l0mA f= 1 kHz 
7 y !log Common..()ate Output Conductance 200 IJmho 

aN Cgd Gate-Drain Capacitance 1.2 pF 

9 VOG-l0V,10= 10mA f-l MHz 
Cgs Gate-Source Capacitance 3,8 pF 

NOTE: NZF 
1. Pulse test duration = 2 ms. 

e 1977 SlIiconlx Incorporated 



n-channel JFETs H 
designed for Performance Curves NZF 

• • • See Section 4 

• UHF Amplifiers BENEFITS 

• High Power Gain 
10 dB Typical at 450 MHz 

• Low Noise 
3.4 dB Typical at 450 MHz 

• Low Intermodulation Distortion 

• Hermetic Stripline Package 

00·84 
See Section 5 

ABSOLUTE MAXIMUM RATINGS (25°C) 

.~: Gate·Drain or Gate·Source Voltage ............... -25 V 

~x" Gate Current ............................... 10mA 
Total Device Dissipation (Derate 1.0 mW/oC) ..... 175mW 
Storage Temperature Range .............. -65 to +200°C 
Operating Temperature Range ............ -65 to +200°C s G 
Lead T emperatu re 

(1/16" from case for 10 seconds) ............... 300°C Note: G* is back Gate contact. 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic Min Max Unit T ast Conditions 

1 -1 nA hsooc-"2 IGSS Gate Reverse Current VGS=-15V.VOS=0 
S -1 ~A - T 

3 A BVGSS Gate-Source Breakdown Voltage -25 IG=-1~A.VOS=0 
- T V 
4 I VGSloff) Gate-Source Cutoff Voltage -1 -6 VOS=10V,fo==lnA 
- C 
5 lOSS Saturation Drain Current (Note 1) 10 30 mA VOS=10V,VGS=0 
6 

0 gfs Common-Source Forward Transconductance 6000 10,000 
'- Y 

~mho f = 1 kHz 
7 

N gos Common-Source Output Conductance 200 ,- A VOS=10V,lo=10mA -
8 M Ciss Common-Source Input Capacitance 5 

- I pF f= 1 MHz 
C 

9 erss Common-Source Reverse Transfer Capacitance 1.2 

NOTE: NZF 
1. Pulse test duration == 2 ms. 

© 1977 Slliconlx Incorporated 
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450 MHz Gain and Noise Figure Test Circuit for J315 

'I' C5 
-,0 -
- +voo-

3-132 

Cl 2.5-11 ERIE N650 
C2. C3 .B-10pF JFo MVM010W 
C4.C51000pFAB FASC 
C6 lOOpF 
C7 lOpF 
Ll 17r IW 3/4" 28AWG 
L2 lOOnhy.2T 1/400 o-18AWG 
RFC 33 hyM,lIer9230-30 



n-channel JFETs H 
designed for Performance Curves NZA 

• • • See Section 4 

• VHF Amplifiers BENEFITS 

Oscillators 
• Hermetic Strip Line Package 

• • High Power Gain 
16 dB Typical at 105 MHz, 

• Mixers Common-Gate 
11 dB Typical at 450 MHz, 
Common-Gate 

• Low Noise Figure 
1_5 dB Typical at 105 MHz 
2_7 dB Typical at 450 MHz 

• Wide Dynamic Range-Greater than 
100 dB 

• Worst Case Input Power Match (75 n) 
VSWR 1_25:1 

ABSOLUTE MAXIMUM RATINGS (25°C) 

Gate-Drain or Gate-Source Voltage __ ............. -25 V 00·84 

Gate Current 20mA 
See Section 5 .............. - .............. 

Total Device Dissipation ..................... 175mW 

G~: ·x' Derate ................................ 1 mWrC 
Surface Temperature Range. . . . . . . . . . .. _65° C to +200° C 
Lead Temperature 1/16 From Case (max 10 Sec) .... 30Qoc 

5 G 

Note: G* is back Gate contact. 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic J316 J317 Unit Test Conditions 
Min Ma. Min Ma. 

1 -1 -1 nA I 2"S IG55 Gate Reverse Current VGS" -15 V. VOS" 0 
-1 -1 ~A IT"125°C 

-T 
3 A BVGSS Gate Source Breakdown Volt. -25 -25 IG "-I ~A. VOS" 0 

4T VG5(off) Gate-Source Cutoff Voltage -I -4 -2.5 -6 V VOS- 10V.IO -1 nA 

51 VGS(I) Gate-Source Forward Voltage 1 1 IG"10mA.VosoO 
-:- C 

lOSS Saturation Drain Current 12 30 24 60 mA VOS" 10 V. VGS ° 0 INote II 6 

7 
Common Gate Forward 10 20 10 18 m 

gig Transconductance mho 
1- 0 VOS" 10V.IO" 10mA f'" 1 kHz (Note 1) 

Common-Gate Output ~ 8 V gog Conductance 
150 150 mho 

I-;N 
Cgd Gate-Drain Capacitance 3 3 pF VOS" 10V f= 1 MHz 

1- VGS" -10V 
10 Cgs Gate-Source Capacitance 3 3 

NZA 

NOTE: 
1 Pulsed (test duration 2 mS) 

© 1977 Sll!conlx Incorporated 
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n-channel JFETs H 
designed for Performance Curves NIP 

• • • See Section 4 

• VHF Buffer Amplifiers BENEFITS 

• IF Amplifiers • High Gain 
9fs = 120,000 I1mho Typical 

• Wide Dynamic Range 

• Low Intermodulation Distortion 

TO-S 

ABSOLUTE MAXIMUM RATINGS (25°C) 
See Section 5 

Gate-Drain or Gate-Source Voltage ......... ...... . -25 V 
Gate Current ..... __ ........................ 100mA 
Total Device Dissipation (25°C Case Temperature) ...... 3 W 
Power Derating (to 150°C) .................. 24 mW;oC 
Storage Temperature Range .............. -55 to +150°C 

G~: Operating Temperature Range ............. -55 to +150°C 
Lead Temperature 

GC 1 
(1/16" from case for 10 seconds) ............... 300°C s 0 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

U320 U321 U322 
Characteristic Unit Test Conditions 

Min TyO M .. Min TyO M" Min Ty. M .. 

1 -3 -3 -3 nA 
i- IGSS Gate Reverse Current (Note 1} 

-0.5 -0.5 -0.5 
VGS"'-15V,VDS"'OV be 

I~ S "A T'" 100 C 

!~ T VGS(off} Gate-Source Cutoff Voltage -2 -10 -1 -4 -3 -10 
V 

VDS '" 5 V. ID - 1 rnA 

4 A BVGSS Gate-Source Breakdown Voltage -25 -25 -25 IG - -1 J1A, VDS - 0 V 
15 T 

500 80 250 200 700 mA VDS'" 15 V, VGS - 0 V I IDSS Saturation Drain Current (Note 2) 100 
16 C VGSlfl Gate-Source Forward Voltage 1 1 1 V IG - 1 rnA, VOS - 0 V I, 

rDS(on) Drain-Source ON Resistan\;e 10 11 8 <l VGS=DV,ID-l0mA 

8 Qf, 
Common-Source Forward 

75 120 200 75 120 200 75 130 200 mmhos Vas'" 15 V, VGS '" 0 V f '" 1 kHz Transconductance (Note 2) 
1- Common-Source Input 

9 0 Ciss . 30 30 30 
I- V Capacitance 

10 N Crss 
Common-Source Reverse 

15 15 15 A Transfer Capacitance pF VGS"'-10V,VOS=OV f= 1 MHz 

111 M 
Cg, Gate-Source Capacitance 12 12 12 VGS=-10V,IO-O 

1"12 I 
C Cgd Gate-Drain Capacitance 12 12 12 VGO=-10V,IS-O 

1-
- Equivalent Short Circuit nV 

13 'n Input Noise Voltage 2 2 2 JH, VOS=5 V.IO '" 10mA f"" 1 kHz 

14 91g Common Gate Forward 55 55 55 
H Transconductance 

I- I Common-Gate Input 
15 G gig Conductance 

56 56 56 
mmho 

1- H VDG '" 20 V, 10 = 25mA f=50MHz 
16 gog 

Common-Gate Output 
0.5 0.5 0.5 Conductance I" F 

GpS 9 9 R Power Gain (Note 3) 9 d8 
118 E Ft Gain-Bandwidth (Note 4) 400 400 400 MH, VOS'" 15V.VGS=OV 
119 Q 

NF Noise Figure (Note 3) 2.5 2.5 2.5 d8 VOG-20V.lo-25mA f-30MHz 

NOTES: NIP 
1. Approximately doubles for every lOoC increase in T A. 
2. Pulse test duration"" 2 ms. 
3. Noise figure (SSB) and power gain measured in circuit shown in Figure 1 
4. Computed as 9fs/Crss. 

© 1977 Siliconbc incorporated 
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.01 ",F 
~OUTPUT . J::' son 

Tl-6 TURNS #22 AWG TWISTED PAIR WIRE ON 0.375 INCH DIAMETER 
INDIANA GENERAL F625·9Q2 TOROID CORE. 

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

Figure 1 

30 H-t-++-t-"i'N-"T'TRC",'rPTC;P:::O'+NT'-I-l 
~H-++4'"'d.~C~OM"'P~R,~§k,~~~H 

4oH-++~"'~++-~-++-l 
.5O IZ 3.d ORDER L1 
..61) INTER- V-
-10 7 Z MOD~Rl6ci~~ 
·BO 

,-90-80-10-60-50-40-30-20-100102030 

INPUT POWER (dBml 

Gain - Intermodulatiorr Characteristics 
Figure 2 
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quad-ring demodulator H 
designed for . . . ~:~s~~~~e 4 Curves NZA 

• VHF Double-Balanced Mixers 
• Analog Multipliers 

ABSOLUTE MAXIMUM RATINGS (25°C) 

Gate-Drain or Gate-Source Voltage ................ -25 V 
Gate Current ................................ 25 mA 
Total Continuous Power Dissipation 

at (or Below) 25°C Free Air Temperature 
(Derate 8.0 mW;oC to 150°C) .................... 1 W 

Storage Temperature Range .............. -65 to +150°C 
Lead Temperature 

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

BENEFITS 

• Four Matched U310 FETs 
• High IMD Intercept Point 
• Low Turn-ON Resistance 
• Conversion Gain 
• High 1 dB Compression 
• Suitable for PC Board Construction 

TO-99 
See Section 5 

""A,,,. "."v,"" 
P'N602,OJ 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

U350 
Characteristic 1--.-.....---1 Unit Test Conditions 

Min Typ Max 

1 
IGSS Gate Reverse Current 

2 S 

-1 nA VGS~-15V,VOS~0 

-1 JlA (Note 1) T A == +125°C 

--;-T BVGSS 
Gate-Source Breakdown 

_A Voltage -25 IG~-lJlA.VOS~O 

4 T VGSloff) 
Gate-Source Cutoff 

_I Voltage -2 -6 V 10 == 1 nA, VOS = 10 V(Note 1) 

5 C VGSIf) 
Gate-Source Forward 
Voltage 1 IG = 1 rnA, VOS "" o(Note 1) 

-S lOSS Drain Saturation Current 24 60 rnA VOS == 15 V, VGS = 0 (Notes 1 and 2) 

7 0 9t, 
Common-Source Forward 
Transconductance 

-y 
Common-Source Output 8 N 90' Conductance 

10 18 rnU 
VOS~ 10V, f = 1 kHz (Note 1) 

150 JlU IO=10mA 

---gA C., Gate-Source Capacitance 
----;0 M 

C9d Drain Gate Capacitance _I 

5 VGS~-10V,10~0 f ~ 1 MHz INot.l) 
pF 

2.5 VGO--l0V.IS-0 

11 C 
Rds(on) 

Drain-Source ON 
Resistance 50 90 Q VGS~O.IO~O t ~ 1 kHz 

~H Gc (Conversion Gain) 

13 F NF Noise Figure 

4 VOS~20V, 
dB 

7 VGS ~ )WGSloff). f=l00MHz (Note 3) 
RO ~ 1,700.n 

14 lOSS/lOSS 
Saturation Drain 
Current Ratio 0.9 1.0 VOS ~ 15 V. VGS ~ 0 INot. 2) 

-M 
Gate-Source Cutoff 

15 A VGSloff)iVGSloff) Voltage Ratio 
i-T 

16 C 9fs/9fs 
Common-Source Forward 
Transconductance 

i-H 
Differential Output 

17 gos/gos Conductance 

0.9 1.0 VOS~15V,10~lnA 

0.9 1.0 
VOS ~ 15 V, 10 ~ 10 rnA f = 1 kHz 

0.9 1.0 

NOTES: NZA 

1. Other gate terminal clamped to -8 V 2. Pulse test: PW 300 j..Isec OC ~ 3 %. 3. See Figure 1. 

© 1977 Siliconix incorporated 
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Ll.L2-1.3"H'I 
Cl - 0.01 "F 
C2.C1-0.10"F 
C3.C" -lOpF 
C6, C6 - 68 pF 

-Reference Siliconix application note AN734 

____ T3 

L-__ ~. 0) LOCAL osc 

Double-Balanced Mixer using U350* 
Figura 1 
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monolithic dual 
n-channel JFETs 
designed for ... 

H 
Performance Curves NNR 
See Section 4 

BENEFITS 

• Low Noise FEr Input 
Amplifiers 

• Minimum System Error and Calibra
tion 

5 mV Offset Maximum (U401) 
95 dB Minimum CMRR (U40l-04) 

• Low and Medium Frequency 
Amplifiers 

• Impedance Converters 
• Precision Instrumentation 

Amplifiers 

• Comparators 
ABSOLUTE MAXIMUM RATINGS (25°C) 
Gate-Drain or Gate-Source Voltage 
Forward Gate Current. 
Device Dissipation (each side) 

50 V 
10mA 

@TA = 85°C derate 2.6 mW/"C 
Total Device Dissipation 

300mW 

@TA = 85°C (derate 5 mW/"C) 500 mW 
Storage Temperature Range -65 to 200°C 

• Low Drift with Temperature 
10 /lV/"C Maximum (U401, 02) 

• Operates from Low Power Supply 
Voltages 

VGS(off) < 2.5 V 
• Simplifies Amplifier Design 

Output Conductance < 2 /lmho 

• Low Noise 
en = 6 nV/y'Hz at 10 Hz Typical 

TO-71 -5, e-' See Section 5 

G, G2 

5, 52 

S, 

G, 30 0 5
06 D2 

D, 20,o 0 7 G2 

S, 

ELECTRICAL CHARACTERISTICS (@ 25°C unless otherwise noted) BOTTOM VIEW 0, 1 
1 BVGSS 

1-

3 S VGS(off) 

I-T 
I"":' i VGS(on) 

5 C lOSS 

Gate·Sou,,;e Breakdown 

Voltage 

Gate Reverse Current 
(Note I) 

G~te-Source Cutoff 
Voltage 

Gate-Source 
Voltage (on) 

Saturation Drain Current 

Test Conditiom 
U402 U403 U406 

Min Mal< Min Max Min M8)I Min Max Min Max Min Max 

-50 -SO -50 -50 -50 -SO V 

VOS-O,VGS--30V 

-.5 -2.5 -.5 -2.5 - 5 -2.5 -.5 -2.5 -.5 -2.5 - 5 -2.5 VOS-15V,IO=lnA 

-2.3 -2.3 -2.3 -2.3 -2.3 -2.3 VOG" 15V, 10 " 200/J.A 

0.5 10.0 0.5 10.0 0.5 10.0 0.5 10.0 0.5 10.0 0.5 10,0 
(Note 2) 

1--;; -15 -15 -15 -15 -15 -15 pA VOG"15V. 

1---;- 10 Gate Current (Nole1) -10 -10 -10 -10 -10 -10 nA IO"200.uA TA"125~C 
1- ~---~G~'''~.G~''-'B~''~'k~do-w-o--+-~---r--+-~---r--+--+--~--~-+--~--+----+~--~~--~--------

8 BVGl-G2 Voltage t50 !50 ±50 t50 ':50 t50 V VDS~O.VGS"O.!G=±I/J.A 

Common-Source Forward 

i_Transconductance INote 2) 
2000 7000 

20 

2000 7000 :WOO 7000 2000 7000 2000 7000 2000 7000 

20 10 90s ~~d:~~a'~~urce Output 

I~D~9-f,------~~=m=m=oo~.so=O-'''~F~m-~-''~-''-OO+-fOOO-4~,-OOO~'-60-0+-'OOO-4-'600--~'-00-0+'-600~-'OO-0-r16-0-0+-"-00+-'60-0~ 
1 __ ~~------~T'~'O="=OO~dO~"~,"~"~--+-_+--~--+-_+--~--+-~--+---~~--+-~ 

12 A !los ~::~t:~;eurce Output 

f 
13 C Ciss 

-
14 ern 

-
15 eN 

OJmmon-Source Input 
Capacitance 

Common-Source Reverse 
Transfer Cap~citance 

Equivalent Short-Circuit 
Input Noise Voltage 

8.0 

30 

20 

'.0 20 2.0 '.0 

8.0 8.0 8.0 

3.0 3.0 

20 20 20 

,umho 

,F 

oV 

~ 

Vas" tOV, 

VGS 0 

VaG" 15V 
10" 2DOpA 

f- 1 kHz 

fz I kHz 

f u 10Hz 

16 M CMRR Common·Mode Rejection 95 95 95 95 90 dB VOG = 10 to 2() V, 10 = 200 p.A 

--~~------~:~~~:e=(:~:~~~~:'~'.S~Oo-,,-.-+--~--~-+--~--~~--+--4--~--+--4---+----+--------------------
~~~'-VG-S-'--V-G-S2-'~V~O,~,~~.--------+__i--5_r--+_-1O~--~'-0+__+--1S~ __ t-~_+--~-40_+--m-V_+--vO-G-o-"-V-.'~DrO'-O-O'-A--------

18 ~ 61VGSl - VGS21 
---'-T--

Gate·Source Voltage Differ 
enltal Drift (Note 4) 

10 

1. ApproKima;ely doubles for every 10°C increa~e m T A. 2. Pui,e te~t duration 

4. Measured at end points, TA. TB and TC 

25 '5 so /J.vtc 

300)1<.dutycyde,,3% 3. CMRR ~20ioglO [~I~eGS21~ . ..1.VOD~ IOV 

VOG~10V. 

10' 200/JA 
T A - -55"C. TB = .. 25"C 
TC - +125°C 

NNR 

© 1977 Siliconlx Incorporated 
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APPLICATIONS 

General Purpose FET Input Op Amp 

15Kn ,. 

+1SV 

'Kn 
15KI1 
1% 

TVPical Specs for General Purpose F ET Input Op Amp* 

Common Mode Range . . • . . . +6.7 to -8.8 Volts 
Worst Case Drift Referred to the Input . '" 121lV fOC 
Broad B~nd Noise Referred to 

the Input (0.1 to 1 kHz) 
Gain and Bandwidth 

'" 188 nVfRms 
(see graph) 

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

FET Input Instrumentation Amplifier 

+15V 

'OOKn 

-15V 
10K n BIAS CURRENT SET 

FOR 400 "A 

-15V 

Open Loop Gain and Frequency Response of Op Amp 

1~dBr-------------_--_-_--_~74~'~OP~A~M~P----' 

120dB 

60dB 

_._.- PREAMP 

--- OVERALL RESPONSE 

10 100 lK 10K lOOK 1M 100M 

FREQUENCY (Hz) 

For futher design information, write for: 

DESIGNING FET-INPUT OPERATIONAL AMPLIFIERS 
(AN74-3) 

Describes the advantages of FET input orerational ampli· 
fiersover 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). 

L 144CJ 
Instrumentation Amplifier 

THIS CONFIGURATION SET FOR AV = 10 

HOWEVER AV = 1 .. ~ 

CMRR 
ADJUSTMENT 
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monolithic dual H 
n-channel JFETs Performance Curves NQT 

See Sedion 4 

designed for BENEFITS 

• • • • High Input Impedance 
IG = 0.1 pA Maximum (U421-3) 

• Very High Input Impedance • High Gain gfs = 140 !,mho Minimum@ 

DiHerential Amplifiers ID= 3O I'A (U421·3) 

• Low Power Supply Operation 

Electrometers VGS(off) = 2 V Maximum (U421·3) 

• Minimum System Error and Calibration 

• Impedance Converters 10 mV Maximum Offset 
90 dB Minimum CMRR (U421, U424) 

ABSOLUTE MAXIMUM RATINGS (25°C) TO·78 
See Section 5 

-! 

Gate-to-Gate Voltage ±40 V 

~ 
D, 

Gate-Drain or Gate-Source Voltage -40 V PIN 6 

Gate Current 10mA G, G, 

Device Dissipation (Each Side), TA = 25°C 
PfN3 PIN 7 

5, 5, Case Pin 4 
(Derate 3.2 mW;oC to 150°C) . 400mW PIN 1 PIN 5 

Total Device Dissipation, TA = 25°C c 
5, 

(Derate 6.0 mW;oC to 150°C) 750 mW 4 aS D2 

A '2 

G1 30
0 o~ G2 

~, Storage Temperature Range -65 to +150°C '0 ' 
01 10 

5, 
BOTTOM VIEW 

G, 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic U421·3 U424-6 Unit Test Conditions 

Min Typ Mox Min Typ Mox 

1 BVGSS Gate-Source Breakdown Voltage -40 -60 -40 -60 IG"'-lp.A,VDS=O 
I- v 

2 BVGlG2 Gate-Gate Breakdown Voltage ±40 ±40 IG '" -1 J..IA, ID '" 0, IS'" 0 
1-

3 S IGSS Gate Reverse Current (Note 1) 0.2 1.0 pA T - +25°C 
VGS=-20V, VDS=O T 0.5 1.0 oA T-+125 C 

I-A 
0.1 0.5 T - +25°C 

4 T 
1 

IG Gate Operating Current (Note 1) 
100 500 pA T - +125°C VOG '" lOV, 'D '" 30J.lA 

15 c 
VGS(off) Gate-Source Cutoff Voltage -0.4 -2.0 -0.4 -3.0 VOS = lOV, 10 '" 1 nA 

16 V 
VGS Gate·Source Voltage -1.8 -2.9 VOG = 10 V, 10 = 30.uA 

1---;-
lOSS Saturation Drain Current 60 1000 60 800 "A VOS'" 10 V, VGS = a 

8 9fs Common·Source Forward Transconductance 300 800 300 000 - "15 f = 1 kHz 
9 90S Common·Source Output Conductance 3.0 5.0 VOS = 10 V, VGS = 0 

-D 
10 Y Ciss Common·Source Input Capacitance 3.0 3.0 

"N 
pF f= 1 MHz 

_A Crss Common·Source Reverse Transfer Capacitance 1.5 1.5 

12 M 9fs Common·Source Forward Transconductance 140 250 135 300 _, 
"15 f'" 1 kHz 

13 C 90S Common·Source Output Conductance 0.5 1.0 - VOG = 10 V, 10 = 3O.uA 

14 
Equivalent Short Circuit Input 20 50 20 ~~ nV;.JHZ 

f = 10 Hz 
en Noise Voltage 10 10 f - 1 kHz -

15 NF Noise Figure 1.0 1.0 d8 I f=1OHz RG = 1OMO 

Characteristic 
U421,4 U422,5 U423,6 

Test Conditions 
Min Typ Max Min TVp Max Min TVp Max Unit 

16 M iVGSl - VGS21 Oifferential Gate·Source Voltage 10 15 25 mV VOG-l0V,IO= 30 llA 
I-A 

IVGSI - VGS21 Differential Gate·Source Voltage 
17 T 10 25 40 "vfc VOG'" 10 V, 10 = 30,uA, 

C 
--~-T-- Change With Temperature{Note 21 T A = -5SoC, TS = 2SoC, TC = 12EfC 

i-H 
18 CMRR Common Mode Rejection Ratio 90 95 80 90 80 90 d8 10'" 30llA, VOG = 10 to20V 

(Note3) 

NOTES. 
1. Approximately doubles for every 10~C increase In T A. 

3. CMRR ~ 2010910 [.a. V .a.vo~ l' .a.VOD" 10 V 
NOT 

2. Measuredatendpoints TA,TBandTC. I GS1 GS21 

© 1977 Siliconix incorper.ted 



APPLICATIONS 

Very Low Leakage FET Input Op Amps 

+15V 

Y lOKI! 

DRIFT 
COMPENSATION 

PO, 

I G := 0.1 pA at Vem '" 0 

Offset ~ Can be nulled to 0 volts 

Drift ""'" Can be nulled to 2 J.1V;oC 

Slew Rate := 0.5 Vips 

390Kl! 

Electrometer Amplifier 

BIAS CURRENT 

'EO 

Voltage Gain 

I nput Current 

Compensated Drift 
Nulled Offset 

CMRR 
Power Consumption 

=10 

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, eM R R and slew 
rate. Detailed design information and several practical cir

cuits are included. 

L144CJ 

Instrumentation Amplifier 

AV=l+~ 

= 0.1 pA 

=3"vtC 
=OmV 

= 80 dB typical 

'" Approx. 30 Volt x 120 p.A '" 3.6 mW 
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matched dual 
n-channel JFETs 
designed for . . . 
• Balanced Mixers 
• Differential Amplifiers 

ABSOLUTE MAXIMUM RATINGS (25°C) 

Gate-Drain or Gate-Source Voltage _____ .......... -25 V 
Gate Cu rrent __ ... ____ . ___ .. _ .. __ .. ________ . lOrnA 
Total Continuous Power Dissipation at 

(or Below) 25°C Free Air Temperature 
Derate 4 mW;oC to 150°C_ .................. 500 mW 

Continuous Device Dissipation (Each Side) at 
(or Below) 25°C Free Air Temperature 
Derate 2.4 mW;oC to 150°C ................. 300 mW 

Storage Temperature Range .. __ .. __ .. _ . _. -65 to +200°C 
Lead Temperature 

(1116" from case for 10 seconds) .. _ .... _. _ .. _ 300°C 

Performance Curves NZA 
See Section 4 

BENEFITS 

• Low Noise Figure 
• Low IMD 

30 dBm Intercept Point 

TO·99 
See Section 5 

~\ s, 

ELECTRICAL CHARACTERISTICS (25° unless otherwise noted) 

U430 U431 
Characteristic Unit Tast Conditions 

Min TVp Max Min Tvp Max 

1 -150 -150 pA I 
'""2 S IGSS Gate Rever..e Current VGS = -15 V. VOS = a v 

IT-150°C -150 -150 nA 

"3 T 
A BVGSS Gate-Source Breakdown Voltage -25 -25 IG--1fJ.A.VOS-OV 

4 T VGS(off) Gate-$ource Cutoff Voltage -1.0 -4.0 -2.0 -6.0 V VOS-l0V, '0= 1 nA 

5" I 
C VGSlf} Gate-Source Forward Voltage 1.0 1.0 VOS=OV,IG=10mA 

"'"6 lOSS Saturation Drain Current (Note 4) 12 30 24 60 mA VOS=10V,VGS=OV 

7 
Common·Source Forward 10 20 10 20 mmho 'f. Transconductance - 0 VOS=10V,lo=10mA f = 1 kHz 

8 
y Common-Source Output 

150 150 pmho N 90. Conductance 

9~ Cos Gate-Source Capacitance 5.0 5.0 

101 
pF VGS=-10V,VOS=OV f= 1 MHz 

C,d Orain Gate Capacitance 2.5 2.5 
-C 

Equivalent Short·Circuit Input nY 11 'n Noise Voltage 10 10 vffi VOS= 10V, 10= 10mA f= 100 Hz 

12 H 'f. 
Common·Source Forward 12 12 Transconductance - I 

13 '0' 
Common·Source Output 

0.15 0.15 mmho VOS= 10V,ID= 10mA 
Conductance .. F f= 100MHz 

R ,;, Power·Match Source Admittance 12 12 

15 E Gc Conversion Gain (See Note 1) 3.0 3.0 dB 

16° IMO Intercept Point (See Notes 1 and 2) +30 +30 d8m 
VOS = 20 V, VGS = 1/2 VGS(off) 

17 
10SSl Saturation Orain Current D •• 1.0 D •• 1.0 VG =OV 
IOSS2 Ratio (Note 3) 

-M 
V GS(off) 1 Gate·Source Cutoff 

18 ~ D.' 1.0 D .• 1.0 VOS'" 10V 10 = 1 nA 

I-C 
VGS(off)2 Voltage Ratio (Note 3) 

H ",.1 Transconductance Ratio 1. D •• 1.0 D .• 1.0 10=lOmA 
gfs2 (Note 3) 

NOTES, NZA 
1. VHF single·balanced mixer drain load impedance 2k !1:. 
2. 2-tone 3rd-order iMD. 
3. Assumes smaller value in numerator. 
4. Pulse test pulsewidth '" 300 J.l.S, duty cycle";' 3%. 

© 1977 Slliconuc Incorporated 
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current regulator diode H 
designed for Performance Curves NKL 

• • • See Section 4 

c 
~ 
00 

• LD130 AID Converter BENEFITS 

Interface Circuits • TO-18 Package for Improved Current 
Control 

• Low Drift with Temperature 
Temperature Coefficient ±0_05%rC 

• Peak Operating Voltage = 60 V 

ABSOLUTE MAXIMUM RATINGS (25°C) 
TO-18 

Peak Operating Voltage ........................ 60 V 
See Section 5 

Forward Current ............................ 20mA 
Reverse Current ............................. 50mA 
Thermal ResistanceOJC ...................... ·100°C!W 
Power Dissipation at TC = 25°C ................. 1.25 W 

ANODE 

Operating Junction Temperature .......... -55 to +150°C 
Storage T em peratu re . . . . . . . . . . . . . . . . . . . -55 to +200°C 
Lead Temperatu re 

C/CASE 

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

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

CHARACTERISTIC MIN TVP MAX UNIT TEST CONDITIONS 

1 IFI Regulator Current (Note 1) 240 390 p.A VF = 25 V 

'2" S VL Limiting Voltage 0.6 1.1 V IF=200p.A 
1- T 

3 A POV Peak Operati ng Vol tage 60 100 V IF = 468p.A 
1-

Temperature Coefficient ±.05 %fC VF = 25 V. TA = +25 to +125°C 4 81 
IEII 

5 D ld Dynamic Impedance (Note 2) 4.1 12.0 VF = 25 V 
i-V Mn 
6 N Zk Knee Impedance 1.0 2.5 VF = 6V 

NOTES: 
NKL 

1. Pulse Test-SteadY State Current may vary. 
2. Pulse Test-SteadV State Impedance may vary. 

© 1977 Slliconlx Incorporated 
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n-channel JFET H 
designed for Performance Curves NH 

• • • See Section 4 

• VHF/UHF Amplifiers BENEFITS 

• Mixers • Specified for 200 MHz Operation 

• Oscillators 
TO·l06 

ABSOLUTE MAXIMUM RATINGS (25°C) See Section 5 

Drain·Gate Voltage ............................. 30 V 
Source·Gate Voltage ............................ 30 V 

G~: Drain·Source Voltage ............ , .............. 30 V 

iJR 
Forward Gate Current ......................... 10 mA 
Total Device Dissipation @ T A = 25°C ........... 350 mW 

Derate above 25°C ...... , ............... 3.5 mWrC G 
Operating Junction Temperature Range ..... -55 to +125°C EJ Storage Temperature Range .............. -55 to +125°C D 02 '0 \ Lead T em peratu re 

s 0 

(1/16" from case for 10 seconds) ............... 260°C BOTTOM VIEW s 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic Min Max Unit Tilt Conditions 

I--..!... -250 pA 
IGSS Gate Reverse Current VGS =-20V, VOS-O 

2 S -15 nA TA =+s5"c 
I- T Gate-Source Breakdown 3 A BVGSS Voltage 

-30 IG =-1 /'A, VOS =0 
I- T V 

4 I VGS(oll) 
Gate-Source Cutoff -{l.5 -11.0 VOS = 15 V,IO = 1 /'A 

C Voltage 
1-

5 lOSS Saturation Drain Current 4.0 25 rnA VOS = 15 V, VGS =0 (Note 1) 
1-

6 Drain-Source ON 300 n 10=1 rnA,VGS=O rOS(on) Resistance 

7 
Common-Source Forward 4,500 10,000 1=1 kHz 91, Transconductance 

r--
Common-Source Forward S Re(YI,) Transconductance 

4,000 

1-
Common-Source Output 

J'mhos 

9 0 Re(yos) 150 I -200 MHz 
I-V 

Conductance 

Common-Source Input 
VOS -15 V, VGS = 0 

10 ~ Re(y;,) Conductance 
SOO 

I- M 
Common-Source I "put 11 I Ciss Capacitance 

6.0 
I-C pF 1= 1 MHz 

12 Crss Common-Source Reverse 2.0 
Transfer Capacitance 

113 3.0 VOS = 16 V, VGS=O, RG = lK n 1-200 MHz r-- NF Noise Figure 
14 5.0 VOS-15 V, VGS -0, RG -1M Il,BW=5 Hz 1=10Hz 
!- dS 

16 GpS Common-Source Power 
Gain 15 VOS = 15 V, VGS = 0 1-200MHz 

NOTE: NH 
1. Pulse 'es' PW = 300,..; duty cycle .. 3%. 

10 1977 Siliconhc Incorporated 
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n-channel JFETs H 
designed for Performance Curves NC 

• • • See Section 4 

c: -CO 

~ 
c: 

• Analog Switches BENEFITS 

• Choppers • Low I nsertion Loss 
ROS(on) < 30 n (U1897E) 

-i 
In 

• Commutators • No Error or Offset Voltage Generated 
by Closed Switch c: 

Pu rely Resistive -CO 
TO·106 

See Section 5 

ABSOLUTE MAXIMUM RATINGS (25°C) 
~ 

Gate-Drain or Gate-Source Voltage ................ -40 V 

.~: Forward Gate Current. ........................ 10 mA a Total Continuous Device Dissipation 
at (or Below) T A = 25°C 
(Derate 3.5 mWrC to 125°C) .. ............. 350mW 

Storage Temperature Range ........ -55 to +125°C G ...... 

C) Operating Temperature Range. ... ......... -55 to +125°C 
o 02 '0 \ Lead Temperature 

(1/16" from case for 1 0 seconds) ............... 300°C s o ~ 
BOTTOM VIEW 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic 
U1897E U1898E U1S99E 

Unit Test Conditions 
Min Max Min Max Min Max 

1 
!-

BVGSS Gate·Source Breakdown Voltage --40 --40 --40 IG=-1~A.VDS=O 

2 BVOGO Drain-Gate Breakdown Voltage 40 40 40 V IG :: -1 p.A, IS = 0 

'3" BVSGO Source-Gate Breakdown Voltage 40 40 40 'G--1/J.A,IO-O 

'4" IGSS Gate Reverse Current --400 --400 --400 VGS=-20V.VOS=0 
'5" lOGO Drain-Gate Leakage Current 200 200 200 VOG=20V.IS=0 
'6 ISGO Source-Gate Leakage Current 200 200 200 pA 

VSG"'20V,IO=O S ,- T VOS = 20 V, VGS =-12 V IU1897E) 7 200 200 200 
16 A 10Ioffi Drain Cutoff Current VGS = -8 V IU1898EI 

T 10 10 10 nA VGS =-6 V IU1899EI T A = 85"c 

9 I 
C VGS(offJ Gate-Source Cutoff Voltage -5.0 -10 -2.0 -7.0 -1.0 -5.0 V VOS=20V,lo=1 nA 

j-
Saturation Drain Current 10 lOSS (Note 1) 

30 15 8.0 rnA VOS=20V.VGS=O 

1-
VGS = 0,10 = 6.6 rnA (U1897E) 

11 VOS(on) Drain-Source ON Voltage 0.2 0.2 0.2 V 10 = 4.0 rnA (U1898E), -l-
ID =: 2.5 rnA (U1899E) 

Static Drain-Source ON 12 fOS(on) Resistance 
30 50 80 " 10=1 mA.VGS=O 

13 COG Drain-Gate Capacitance 5 5 5 VOG-20V,IS-O 

114 CSG Source-Gate Capacitance 5 5 5 VSG = 20 V, 10 = 0 
1-

Common-Source Input 15 D Ciss 16 16 16 pF f =: 1 MHz 
Capacitance 

I- V VOS=20V,VGS=0 
16 N Crss 

Common-Source Reverse 3.5 3.5 3.5 
A Transfer Capacitance 

'1"7 M td(on) Turn ON Delay Time 15 15 20 Switching Time Test Conditions 
118 I t, Rise Time 10 20 40 ns U1897E U1898E U1899E 1_ C VOO 3V 3V 3V 

VGS(on) 0 0 0 
19 toff Turn OFF Time 40 60 80 VGSloffi -12 V -8V -6V 

RL 430 " 700 n 1100.n 

10(on) 6.6mA 4 rnA 2.5mA 

NOTE: NC 
1. Pulse test pulsewidth =: 300 j.lS; duty cycle" 3%. 

© 1977 Sificonlx incorporated 
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n-channel silicon JFET H 
designed for Performance Curves NH 

• • • See Section 4 

.. VHF Amplifiers BENEFITS 

• Low Noise 
II Mixers NF = 3 dB Typical at 400 MHz 

• Wideband 
High Gfs/Ciss Ratio 

ABSOLUTE MAXIMUM RATINGS (25°C) 
• Specified for Operation at 400 MHz 

TO-l06 
Gate-Drain or Gate-Source Voltage _ ..... . - ....... -30 V See Section 5 

Forward Gate Current ................... ..... . 10mA 
Total Continuous Device Dissipation 

G~: at (or Below) T A = 25°C 
(Derate 3.5 mW;oC to 125°C) ................ 350 mW 

Storage Temperature Range ....... .... . .. -55 to +125°C 
Lead Temperature G 

(1/16" from case for 10 seconds) ............... 300°C C) D 0210 

S 0 G 

BOTTOM VIEW S 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic Min Max Unit Test Conditions 

1 -100 pA I 1- IGSS Gate Reverse Current V GS ~ -20 V. VOS = 0 
2 S -10 nA TA = 100°C 

13 r BVGSS Gate-Source Breakdown Voltage ·30 V IG=-l "A.VOS=O 
1-:; T VGSloffl Gate-Source Cutoff Voltage -6 V VDS""15V,JD=1 nA 
1-

I~ 
C VGS Gate-Source Voltage -1.0 -5.5 V Vos = 15 V.IO = 500"A 

lOSS Saturation Drain Current (Note 1) 5 15 mA VOS = 15V. VGS =0 

70 9fs Common-Source Forward Transconductance (Note 1) 4500 7500 ~mho 
I-y f'" 1 kHz 

I~N 90S Common-Source Output Conductance 50 ,umho 

9 A erss Common-Source Reverse Transfer Capacitance 1 pF VOS=15V.VGS=0 
I-'-M 

Common-Source Input Capacitance 4 10 1 Ciss 

I" C 
pF f'" 1 MHz 

Coss Common-Source Output Capacitance 2 

Characteristic 
100 MHz 400 MHz 

Unit Test Conditions 
Min Max Min Max 

12 9iss Common-Source Input Conductance 100 1000 /-lmho 
1-

13 
I-H 

biss Common-Source Input Susceptance 2500 10.000 /-lmho 

14 I 
Common-Source Output 

75 100 ,umho VOS=15V.VGS=0 90ss Conductance 

115 F 
boss Common-Source Output Susceptance 1000 4000 ,..mho 

I-R 

16~ Common-Source Forward Transcon-
4000 1 ,umho 9fs ductance (Note 1) 

117 Gps Common-Source Power Gain 18 10 I dB VOS 15V,IO-5mA 

118 NF Noise Figure 2 4 dB Vos = 15 V, ID = 5 mAo RG = 1 K n 

NOTE: NH 
1. Pulse test duration"" 300 p.s. 

© 1977 Slllconlx Incorporated 



voltage-controlled H 
resistor FETs 
designed for Performance Curves NC NP 

• • • NT PC PE See Sedion 4 

• Small Signal Attenuators 

• Filters 

• Amplifier Gain Control 

• Oscillator Amplitude Control 
TO·IS TO·72 

See Section 5 See Section 5 

"~: "~: "~: 
ABSOLUTE MAXIMUM RATING (25°C) 

~\ ~ Gate-Drain or Gate·Source Voltage, . , .... , , ..... , , ,15 V 
Gate Current, , ... , , , , , , , , , , , , , . , , .. , , , , .. , , , 10 mA 

° G 

Total Device Dissipation at T A = 25°C 
G,C 

° 
, G , , 0 

(Derate at 2.0 mW;oC to 175°C) ... , , , , . , .... ,300 mW VCR2N VCRJP VCR7N 
Storage Temperature Range, . , , .. , . , , , . , ,-55 to +175°C VCR4N VCR5P 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

N-Channel VCR FETs 

VCR2N VCR4N VCR7N 
Characteristic 

Min Max Min Max Min Max 
Uni Test Conditions 

1 S IGSS Gate Reverse Current -5 -0,2 -0,1 nA VGS=-15V, VOS=O 
-T 

Gate-Source Breakdown Voltage -15 -15 -15 2 A BVGSS IG = -1 j.lA, VOS = 0 
-::-T V 
3 I VGSloff) Gate-Source Cutoff Voltage -3.5 -7 -3,5 -7 -2,5 -5 10=1j.lA,VOS=10V 

lEI 
"4 C rds(onJ Drain Source ON Resistance 20 60 200 600 4,000 8,000 n VGS=O,IO=O f = 1 kHz 

5 edgo Drain-Gate Capacitance 7,5 3 1.5 VGO=-10V,IS=O 
-0 pF f= 1 MHz 
6 y Csgo Source-Gate Capacitance 7,5 3 1,5 VGS=-lOV,IO=O 

NC NP NT 

P-Channel VCR FETs 

VCR3P VCRSP 

1 S IGSS Gate Reverse Current 20 10 nA VGS= 15V,VOS=0 
- T 
2 A BVGSS Gate-Source Breakdown Voltage 15 15 IG=Ij.lA,VOS=O 

- V 
3 T VGSloff) Gate-Source Cutoff Voltage 3,S 7 3,5 7 10 = -1 j.lA, VOS = -10 V 

- I 
4 C 'd,lon) Drain-Source ON Resistance 70 200 300 900 n VGS=O,IO=O f= 1 kHz 

S 0 Cdgo Drain-Gate Capacitance 6 3 VGO = 10 V, IS = 0 
- pF f= 1 MHz 
6 

y 
Csgo Source-Gate Capacitance 6 3 VGS=10V,IO=0 

PE PC 

© 1977 Slllcomx Incorporated 
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ie APPLICATIONS 

CII: 

~ 
A. 
an 
CII: 

~ 

! 
~ 

N-CHANNEL FEr 

N·Channel JFET Output Characteristic 
Enlarged Around VOS = 0 

Figure 1 

FOUR FIXED RESISTORS 

V·I Characteristic of Four Fixed Resistors 
Figure 2 

The VCR FET has an a-c drain-source resistance, evaluated 
around VDS = 0, that is controlled by d-c bias voltage VGS 
applied to the high-impedance gate terminal. Minimum rds 
occurs when VGS = 0 and, as VGS approaches the pinch-off 
voltage, rds rapidly increases. Comparing Fig. 1 and 2, for 
VDS < ±0.1 volt and VGS = constant, the VCR FET has a 
bilateral characteristic with no offset voltage, just like a 
fixed resistor. However, when VDS > ±0.1 volts, the VCR 
FET characteristic has noticeable curvature. 

This series of junction FETs is intended for applications 
where the drain-source voltage is a low-level a-c signal with 
no d-c component. Thus the FET operating point will 
swing symmetrically around VDS = O. In the first quadrant, 
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 vds > 0.5 volt rms, the gate-channel 
junction will become f.orward biased and cause additional 
curvature in the characteristic. Also, whenever the gate be
comes forward biased due to any combination of VGS and 
vds, it ceases to be a high-impedance control terminal for 
the VCR. 

Fig. 3 presents a normalized plot of rDS versus normalized 
VGS where VGS(off) is defined as that value of VGS at 
ID/IDSS = 0.001. The dynamic range of rDS is shown as 
greater than 100:1. For best control of rDS the normalized 
VGS should lie between 0 and 0.8 VGS(offl because as 

VGS approaches VGS(offl, rDS increases very rapidly so 
that rds control becomes very critical and unit-to-unit 

matching is almost impossible. In Fig. 4, rds(onl (drain· 
source resistance at VOS = VGS = 0) varies as an inverse 
function of VGS(off)' In Fig. 5 rds has a tYpical 0.7%/o C 
temperature coefficient for P-channels which decreases as 
VGS approaches the zero t.C. point. N·channel devices 
have a tYpical 0.3%tC t.c. Specific bias voltage to set 
operation at the zero t.c. point varies, as does V GS(off), 
from device to device. * 

,." 

0 

, 

0 

-

, 
0 

,1==\-

, 
" 

I 

Vos< O.1V 

/ 

V 
VGSIVGSloIII 

Fig.3 

VGS ~O 

VCR5P 

VCRlI' "-'I 

II11 

IIII ! ! 
VGS~O 

VCR2N~~ vc1r~~ 

vJ,;;\ 
1'1' 

I Ii 
102 103 ,0' 

'dIIONJ DRAIN-SOURCE DN RESISTANCE loh",.1 

Fig. 4 

VGS - GATE-SOURCE VOL TAGE IVOLTSI 

Fig. 5 

For further information on using FETs as voltage-variable 
resistors, consult Siliconix Application Note AN73-1. 

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

~_1AQ 



n-channel JFETs H 
designed for Performance Curves NH 

• • • See Section 4 

• VHF/UHF Amplifiers BENEFITS 

• Oscillators • Selected lOSS and VGS Ranges 

• Low Crss 0.75 pF Typical 

• Mixers • High Y ts!Ciss Ratio 

• High Dynamic Range 
Greater than 100 dB 

TO·l06 
See Section 5 

ABSOLUTE MAXIMUM RATINGS (25°C) ,~: R 
Gate-Drain or Gate-Source Voltage ................. 30 V 

G 

IJ 
Gate Current ................................ 10 mA C) Total Device Dissipation (Derate at 2.5 mW/"C) .... 350 mW 5 0210 

~ Operating Temperature .................. -65 to +125°C 
0 

Storage Temperature .................... -65 to +125°C BOTTOM VIEW 0 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise specified) 

Characteristic Min Typ Max Units Test Conditions 

1 IGSS Gate Reverse Current -5 • nA VGS=-20V.VOS=0 
1-

2 BVGSS Gate-Source Breakdown Voltage -30 V IG=-l ~A,VOS=O 

13" VGS(off) Gate-Source Cutoff Voltage -0.5 -8 V VOS - 15 V, 10 -lO~A 

14' lOSS Saturation Drain Current (Note 1) 2 25 mA VOS=15V,VGS=0 I_ S 
5 T W245A 2 6.5 mA 

I-A Saturation Drain Current 

I~T lOSS (Note 1) W245B 6 15 mA VOS=15V,VGS=0 

7 I W245C 12 25 mA 

:~C W245A -0.4 -2.2 V 
Gate-Source Voltage 

I~ VGS (Note 1) W245B -1.6 -3.B V 10 = 200 ~A, VOG = 15 V 
lEI 

10 W245C -3.2 -7.5 V 

11 915 Common-Source Forward Transconductance 3 
1-

5.5 6.5 mmho VOS=15V,VGS=0,1=1 kHz 

12 0 Crss 
Common-Source Reverse Transfer 

0.75 pF VOS=20V,VGS=-l V,I=l MHz 
I-V 

Capacitance 

13 N Ciss Common-Source Input Capacitance 3.5 pF VOS-20V,VGS=-1 V,I=l MHz 
1-

14 Cess Output Capacitance 1.6 pF VOS=20V,VGS=-1 V,I-l MHz 

NOTE: NH 
1. Pulse test PW " 300 p.s, duty cycle" 2%. 

© 1977 Slllconix incorporated 
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n-channel JFETs H 
designed for Performance Curves NZF 

• • • See Section 4 

BENEFITS 

• VHF/UHF Amplifiers • High Power Gain 

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

• Mixers 
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 

$ Selected lOSS and VGS(off) ranges 

TO-lOS 
See Section 5 

ABSOLUTE MAXIMUM RATINGS (25°C) 

o~: Gate-Drain or Gate-Source Voltage ........... .... . -25 V 

l~ 
Gate Current ...... .... . ..................... lOrnA 
Total Device Dissipation (Derate at 2.5 mW;oC) .... 250 mW 
Operating Temperature .................. -65 to +125°C 

G 
Storage Temperature .................... -65 to +125°C 

0 Lead Temperature 
o 0210 \ (1/16" from case for 10 seconds) ............... 260°C 

S 
BOTTOM VIEW S 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise specified) 

Characteristic Min Max Unit Test Conditions 

1 -0.5 nA 
VGS=-15V,VDS=ol 0 -S IGSS Gate Reverse Current 

2 T -0.1 /J.A TA = 125 C 
-A 

BVGSS Gate-Source Breakdown Voltage -25 IG=-1 /J.A, VOS=O ---.2T V 
4 , 

VGS(offl Gate-Source Cutoff Voltage (Note 1) -1.5 -7.0 VOS = 10 V, ID = 1 nA 
-c 

5 lOSS Saturation Drain Current (Note 1, 2) 4 45 rnA VOS=10V,VGS=0 

6 0 
Common-Source Forward Transconductance 

4500 9000 9fs (Note 11 
-y j.lmho VOS = 10 V, 10 = 5 rnA, f = 1 kHz 

7 N 90S Common-Source Output Conductance 200 
-A 

Common-Source Reverse Transfer 
8 M Crss 1.7 

-' Capacitance pF VOG = 10 V, 10 = 5 rnA, f = 1 MHz 
9 c Ciss Common-Source Input Capacitance 5.5 

Characteristic 
W300 , W300A W300B waooe W300D 

Unit Test Conditions 
Min Max Min Max Min Max Min Max Min Max 

lOSS Saturation Drain 
4.0 45 4 9 7 15 12 25 21 45 rnA 

VDS= 10V 
(Note 21 Current VGS= 0 

VGS(off) 
Gate-Source 

-1.5 -7.0 -1.5 -3.0 -2.0 -4.0 -2.5 -5.0 -3.5 -7.0 V 
VOS= 10V 

Cutoff Voltage ID = 1 nA 

NOTES: 
1. loSS and VGSS(off) are selected into 5 ranges and labeled according to above table. NZF 
2. Pulse test PW .-,;; 300 ;.tS, duty cycle <; 3%. 

© 1977 Slllcomx Incorporated 
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AllDI"E~ID~""'NCHES 
/AlLOIMENSIQNS"'MILL'METERS' 

depletion-type 
n-channel MOSFET 
designed 101' ••• 

• High and Low Frequency Amplifiers 

• Ultra-High Input Impedance Amplifiers 
for Such Circuits as: 

TYPE 

Single 
Single 

Proximity Detectors 
Smoke Detectors 
Transducer Amplifiers 
pH Detectors 

PACKAGE 

TO·1S 
Chip 

H 
BENEFITS, 

• No Gate Protective Diode Which 
Results in Ultra-High Input Impe
dance 

• Ultra-Low Gate Leakage 

• Normally ON 

PRINCIPAL DEVICES 

2N363l, Ml00, Ml0l 
2N3631CHP, Ml00CHP, Ml01CHP 

PERFORMANCE CURVES (25°C and VSS = 0 unless otherwise noted) 

0 

4: 16 
! 

2 

, 

4 

Output Characteristics 

Vss - 0 

~ f...--' 
~ -

L .2V 

~ 

rf VGS~ 0 

-2V 

·4V 

12 

Vos - DRAIN-SOURCE VOLTAGE (VOL TS~ 

Transfer Characteristics 

II VDS~ 10V 
Vss -0 

M7 
TV> 

II 
V / ~ 

V /' 
,/ ~ 

VGS - GATE-SOURCE VOLTAGE (VOL TS~ 

Drain-Source Static Resistance 
vs Gate-Source Bias 

Vos 100mV 
VBS- 0 

MAX 

-

~\.- TYPICAL 

f--- - MIN -....; 
§ 10012 

r:::::: == 
~ VGS - GATE-SOURCE VOLTAGE (VOLTS) 

Output Conductance 

VOS-l0V 

Vas 0 

1-1 kHz 

/ 
,/ 

lOSS - DRAIN CURRENT AT ZERO GATE VOLTAGE (mAl 

Forward Transconductance vs 
Gate-Source Voltage 

4000 
VOS- 10V 
VBS-O 

3200 f- 1 kHz 

MAX 

LV ,/ ~ 
V V / 

1600 

/ / V 
VGS - GATE-SOURCE Val TAGE (VOLTS) 

4·1 
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ALL DIMEN,'ON IN INCHES 
(ALLOIMENSlONSINMILLINlETERSI 

dual enhancement-type 
p-channel MOSFET 
designed lor ••• 

• Operational Amplifiers 

• Audio Amplifiers 

• Commutating Circuits 

• Multiplexer Circuits 

• Analog Switches 

TYPE 

Dual 
Dual 

PACKAGE 

TO·89 
Chip 

PERFORMANCE CURVES (25°C and Vas = 0 unless otherwise noted) 

-6.0 
Q 

Output Characteristic 

-5 -10 -15 -20 -25 -30 -35 

VDS - DRAIN-SOURCE VOLTAGE (VOL TSI 

Gate Threshold Voltage vs 
Substrate Bias Voltage 

~GSI.v!s 
ID--10pA I -5.5 

~ ~-6.0 

§ ~""'.5 
~ ~ -4.0 

!;( 6 
~ >-3.5 

J -3.0 

-2.5 

--I-f-

".. 

o 1 2 3 4 5 6 7 8 9 10 

Vas - SUBSTRATE BIAS VOLTAGE (VOLTS) 

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

~ 
-s .--r-"""MMT.,.,r--r--,--,---, 

~ -. f--+-tlHt+-f--++--t-l 

~ ~ f--+-tlHt+-t-++--t-l 

~ ~f--+--H~~~--~+~ 

! -2 \ -lOrnA 

Ci ~m~1 
~ :A 1"--
I -1 '\.,;;,2mA1"-+-. 
~ lo"'·O.SmA 

-2 -4 -8 -8 -10 -12 _14 -16 

VGS - OATE..sOURCE VOLTAGE (VOL TSI 

1 
i -10 

~ 
~ 
z 

" lS-l.0 , 
!! 

Transfer Characteristics 

Vas-o 
VOS--10V 

l"-I- ==~0 W § ~+l2S·C 

, 
fA ... 10 -12 14 

VGS - GATE-SOURCE VOLTAGE (VOLTS) 

Gate·Source Voltage 
vs Drain Current 

-1.~!!!!! 
FFf 
1-1~~ i f:=q: 
~ .. 01~m~~t! 
~ t= ' .• 0" __ _ 
!! 

II -I 
-0.001.!:--'--_-!:-2-'-.J.~4 -'----!:-s -'--,,!:-'--:!.,o. 

Vas - GATE-SOURCE VOLTAGE (VOLTS) 

Transconductance Characteristics 

10 - DRAIN CURRENT (mAl 

4·2 

H 
BENEFITS: 

• Common Sources 

• Integrated Zener Clamp Protects 
the Gates 

• low IGSS 
• Normally OFF 

PRINCIPAL DEVICES 

Ml06 
Ml06CHP 

1K 

Drain-Source ON Resistance 
vs Gate-Source Bias 

ID=O 
f= 1kHz 

Vj~O 

I-
+125"C~ 

-I}/,+26.C~ 

;;:;--. 
- -55"c --

II", """'E=c 

1= ~ 
-
.---

---= ~ --f--- ._--

-6 -10 -14 -18 -22 -26 -30 

VGS - GATE-80URCE VOLTAGE (VOLTS) 

Drain-Source ON Resistance 
vs Gate-Source Bias 

~ ~r&S'20V--
10"'0 

GVBS"10V- 1-1 kHz 

y.--'+VDS,"O 

~ 

,. 
-2 -6 -10 -14 18 -22 26 -30 

VGS - GATE-SOURCE VOLTAGE (VOL TSI 



ALL DIMEIIISIDNS IN INCHES 
IALLDlMfNS10NS1NMILLIMfTHISI 

dual enhancemenl-type 
p-c:hannel MOSFET 
CIesignecI for • • • 

• Audio Amplifiers 

• Operational Amplifiers 

• Commutating Circuits 

• Multiplexer Circuits 

• Analog Switches 

TYPE 

Dual 
Dual 

PACKAGE 

T0-99 
Chip 

BENEFITS: 

• Integrated Zener Clamp Protects 
the Gates 

• Low IGSS 

• Normally OFF 

PRINCIPAL DEVICE 

Ml07 
Ml07CHP 

PERFORMANCE CURVES (25°C and Vas = 0 unless otherwise noted) 

o 

Output Characteristics 

-5 -lD -15 -2D -25 -30 -35 

Vos - DRAIN..soURCE VOLTAGE !VOl TSI 

Gate Threshold Voltage vs 
Substrate Bias Voltage 

I -5.5 
~GSI.v~s 
IO*-10"A 

~ ~-5.0 

~ ~-4.5 
V 

f-I-
ow 
:z ~ -4.0 

~ ~ 
j >-3.6 

V 

! 
~ 

-2S o 1 2 3 4 5 6 7 8 9 10 

VBS - SUBSTRATE BIAS VOL TAGE {VOL TSI 

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

1r-r-TrITT,--r-r-,-, 

; -'r-+-1+~~-1--r-+-~ 
~ 
~ ~r-1--+rH1-t-~-r-1-1 
g 
~ -3r-+--H~·+-~+-1--+-1 

! -2 f--+-+l-II--\-t-\--'lc.:-,,:.:mr:A'---t---j 
~ \-5m~ 
I -1 f--+-+H,,-!r:_2!'m':-A~-l::-+-""!"'--l 
~ lo--O·5mA 

o -2 ..... -e -8 -10 -12 -14 

VGS - GATE-SOURCE VOLTAGE !VOl TSI 

Transfer Characteristics 

l 
-0.1)cO --'-2:-~~~~-':--~8---"''':--"'12-----=-14 

Vas-GATE-SOURCE VOLTAGE {VOLTS} 

Gate-Source Voltage vs 
Drain Current 

-0.001 0:-'-!;--'--';-'--1;-'---.:-----:-". 
VGS- GATE-SOURCE VOLTAGe !VOlTSI 

Transconductance Characteristics 

10 - DRAIN CURRENT !mAI 

4-3 

~ 
~ 
~ 
~E 
~ii 

~-

~ 
I 

Drain-Source ON Resistance 
vs Gate-Source Bias 

VGS-GATE-SOURCE VOLTAGE (VOLTS) 

Drain-Source ON Resistance 
vs Gate-Source Bias 

~ ,,~~~~~~~r-~-~---~ 
-2 -6 -10 -14 -18 -22 -26 -30 

VGS - GATe..soURCE VOLTAGE {VOL TSI •• 
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"~~DIMENSIONIIN1NCHU 
IALLDIIIENSIO/'ISINMILUMETERSI 

dual enhancement-type 
p-channel MOSFET 
designed for ••• 

• Operational Amplifiers 

• Ultra-High Input Impedance 
Proximity Detector Amplifiers 
Smoke Detector 
pH Detectors 
Electrometers 

• Multiplexer Circuits 

• Analog Switches 

TYPE 

Dual 

Dual--

PACKAGE 

TO-99 

Chip 

PERFORMANCE CURVES (25°C unless otherwise noted) 

-6.0 

I -6" 

~ i! -6.0 

~ ~-4.5 
~; wi!' -4.0 
!(a 
~ >-3.5 

J -3.0 

Transfer Characteristics 

-5 -to -16 -20 -30-35 

Vos - DRAIN-SOURCE VOLTAGE rvOL TSI 

Gate-Source Voltage vs 
Substrate Bias 

~GSI.v!s 
'O=-10,..A 

1-..... 1-1-

" -2. 0 1 2 3 4 5 6 7 8 9 10 

VBS - SUBSTRATE BIAS VOLTAGE (VOL TSI 

Low-Level ON Orain-Source Voltage vs 
Gate-Source Bias 

• 

2 

1 

1\ -10mA 

\ ..... ~ 
1''''''1'-1--

ID--o.&mA 

-2 -4 ... -8 10 12 14 " 
Vas - GATt..aouRCE VOl. TAGE (VOL lSI 

Transfer Characteristics 

-0.1 0 -2 -4 -6 -8 -10 -12 -14 

-10 

1 
I 
G -0. 
z 
;; 
~ 
1-0.0 
~ 

1 

1 

1 

Vos - GATE·SOURCE VOLTAGE (VOL TSI 

Gate-Source Voltage vs 
Drain Current 

~~::~ 
1/ 

1 -0.00 0 
-8 -10 

Vas - GATE-80URCE VOL lAGE (VOL TSI 

Transconductance Characteristics 

ID - DRAIN CURRENT {mAl 

4-4 

BENEFITS: 

• No Gate Protection Results in Ultra
High Input Impedance 

• Ultra-Low Leakage 

• Normally OFF 

PRINCIPAL DEVICES 

M108 

M108CHP 

Drain-Source ON Resistance vs 
Gate~Source Bias 

Vas - GATE-SOURCE VOLTAGE {VOL TSI 

Drain-Source ON Resistance vs 
Gate-Source Bias 

~ ~:"'20v=-, 
ID"'O 

t;; Ves- 1OY- f .. 1kHz 

f-" :.+, VBS-O 
V 

~ ;::,.. 

0_ 10 14 _18 -22 -26 -30, 

VGS - GATE-SOURCE VOLTAGE {VOLTS} 



Au DIIIIENSIOfriSIN IIVCI'IU. 
{ALL DIMENSIONS tNlltLLtMETERS.! 

enhancement-type 
p-c:hannel MOSFET 
CIesigned for ••• 

• Audio and RF Amplifiers 

• Analog Switches 

• Logic Circuits 

• Multiplexen 

TYPE 

Single 
Single 

PACKAGE 

TO-72 
Chip 

PERFORMANCE CURVES (25°C unless otherwise noted) 

Output Characteristic 
-50 

f..-VSS-o 1 
I 

0 I 
0 

Vas--1O 

1--"-' ~9!:::: 17 
7r;;: -.1-

o I'-
-7 -. ~ .... 

o J~ -4 
-6 ffi -1 

-51-

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

Vas - DRAIN-SOURCE VOL TAG~ (VOLTS) 

Transfer Characteristic 
-50~~~~-r~'-~~ 

"-45;=t=t=t=t=t=t_~+=~:...:+-;2_0+-V.....j -..5. -40~ 
Ii * -35 
~ -3ol-i--i--i--i--i--i--i--i---i-

1 
J--.I 

~ -251-i--i--i--i--i--i--i--i--~ 
2 
: -20 

~ -161-"--"--"--"--"--"---i-,;~~ 
i -,,!-t-t-t-t-t-H<r--l--l
l? -5!-t-t-t-t-+,..<r-t--l-W 

o -1 -2 -3 -4 -5 -6 -7 -8-9 -10 

VGS - GATE-$OURCE VOLTAGE (VOLTS) 

Drain-Source ON State Resistance vs 
Gate-Source Bias 

VGS - GATE-SOURCE VOLTAGE (VOL lS) 

-'000 i -BOO 
.3 -&DO 
~ 
2 -400 . 
a:: -200 a 
~ 0 

2 2DO 

~ 

Low Voltage Output 
Characteristics 

VBS-O VGS=-lOV~ V/jr/ 
:::tJ V-ir/ 
->V 19)1, IY 
~~y 

lJ!~k'f 

7 

I-t<iiI , .. v 

I/-/~ 
1\'1~ 

r/JI! 
rh 

.2 -0.1 -0.2 

Vas - DRAIN-50URCE VOLTAGE (VOLTS) 

Gate Threshold Voltage vs 
Substrate Bias 

Gate Capacitance vs 
Voltage 

c~ 
I 

Col 

_4 -8 -12 -16 -20 -24 -28 

VGsIVGD - GATE-SOURCE/DRAIN 
VOLTAGE {VOLTS) 

4-5 

BENEFITS: 

• 1010n Input Resistance 

• I ntagrated Zenar Clamp Protects the 
Gata 

• Source Law Transfer Characteristics 

• Normally OFF 

• Low 10(offl and IS(off) 

PRINCIPAL DEVICES 

MEM511C, Ml03 
MEM511CCHP, Ml03CHP 

Gate Leakage Current vs 
Gate-Source Bias 

TA'" t125"CJ=:= 

TA"'+25"C E 

-10 -15 -20 

VGS - GATE-SOURCE VOLTAGE (VOLTS) 

Source-Drain Leakage Currents 
vs Voltage 

lOOK ElS(offl 

~ _'0K 

g! 

TA= +125D C 

~ ~ lK 
~ ~ c. 

k~ 100 

:SO 10 
§ 

'0 

TA= +25 C IDlotf) 

-10 -15 -20 -25 -30 

VaslVSD - DRAIN-SOURCE VOLTAGE !VOLTS) 

0 

9 

• 
7 

6 

, . 
3 

2 , 

Substrate Capacitance vs 
Voltage 

1111 
1111 
f-1MHz 

I 
I 
I 

c,. 

Jb 
I 

-4 -8 -12 -16 -20 -24 -28 

VsaNDS - SOURCE-DRAIN SUBSTRATE 
VOLTAGE (VOLTS) 

l1li 



ALL OIM~",SIO",S I"' '",CHES 

(ALL DIMENSloNSINMILLIMlTERS i 

enhancement-type 
p-channel MOSFET 
designed for ••• 

• Analog and Digital Switching 

TYPE 

Single 
Single 

PACKAGE 

TO-72 
Chip 

PERFORMANCE CURVES (25°C unless otherwise noted) 

~ -16 

-' r 
z 
~ -12 

3 -10 
z 

~ o _, 

E -4 

-200 

Output Characteristic 

VBS- 0 
VGS% f--';---

-, 1--"1--
i.--r 

r- -8 f....-
/, ~ 1 

f:;-I-,/ ..;. 
~ -, I-

~ -- -5 

-4 

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

VDS - DRAIN-SOURCE VOLTAGE (VOL TS~ 

Low Voltage Output 
Characteristics 

Vss 0 VGS -'~-t -',:tz; 
~~--~~ 

-4 !9' r-III 
~I-' 

f....-t;; 
41 

,/ IA • -5 

/ :;:}-' , -8 ;---;----
;---L I-V/-

,,-
-I I 200 

"0 -200 

Vos - DRAIN·SDURCE VOLTAGE (mV) 

Gate-Threshold Voltage vs 
Substrate Bias 

30 

VBS- SUBSTRATE-SOURCE BIAS (VOL TSI 

5 

0 

5 

0 

5 

0 

Transfer Characteristics 

H- ~JMAXIMUM VGS- Vos rqPOWER 
Ves- 0 ,DISSIPATION 

i rllJl I i I I 
~-55,~C 

I I I +25 C 
+125°C 

2 -, 8 10 12 14 

VGS - GATE-SOURCE VOLTAGE (VOL TS) 

Forward Transconductance 
vs Drain Current 

~~ = ~ 15 V +t++H:,.--!55 .. 'CFi---I 
f-l kHz 

+125'C 

-4 -6 -8 -10 -12 -14 -16 

10 - DRAIN CURRENT (rnA) 

Output Conductance 
vs Drain Current 

M'AXIMUM POWER ~, 
DISS!PATION 

f-+>f-H-+++H+f'" 1 kHz 

f-++H-+++H+~~: 015V 

-" 
10 - DRAIN CURRENT (rnA) 

4-6 

BENEFITS, 

• Integrated Zener Clamp Protects the 
Gate 

• Low IO(offj/IS(off) 

• High Breakdown Voltage 

• Low Leakage 

• Normally 0 F F 

PRINCIPAL OEVICES 

M114 
M114CHP 

Drain-Source ON State Resistance 
vs Gate-Source Bias 

VGS - GATE-SOURCE VOLTAGE (VOLTS) 

Drain-Source ON State Resistance vs 
Gate-Source Bias 

VOS;O;O 
f~ 1 kH~ 

10_So--_-=lOo--_7."C--_-:!:20C--_,.!:o--C-30!::--c-36!::--' ... 
VGS - GATE-5QURCE VOLTAGE (VOLTS) 

Short Circuit Equivalent Input 
Noise Voltage vs Frequency 

'" 

, 
" 10K 100K 

f_ FREQUENCY (Hz) 



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

~ 

Gate Leakage Current vs 
Gate-Source Bias 

"K~~ 
VDS"'VBS -0-

+125b C 

--

~"o .. ~ 
I- +25o'"C---:-

(310 , 
§ 

1 
-5 -10 -15 -20 -25 -30 -35 _40 

VGS - GATE-SOURCE VOLTAGE (VOLTS) 

Source-Drain Leakage Currents 
vs Voltage 

:; ~TIS(OIlI- -
_+125C 

~lD(Offl 

--
+25 C 

~ ~ 
IS(oll) 

10(011)-

-5 -10 -15 -20 -25 -30 -35 -40 

VDS - DRAIN-SOURCE VOL lAGE (VOL lS) 

Gate-Source Capacitance 
vs Gate-Source Bias 

( 
i 

l 
o -3 6 -9-12-15 1821-24-27-30 

VGS - GATE-SOURCE VOL rAGE (VOL IS) 

Substrate Capacitance vs 
Voltage 

-3 -6 -9 -12-15-18-21-24-27-30 

VSB - SOURCE-SUBSTRATE VOL TAGE (VOLTS) 

4-7 

5 

2 

1 

J 

Gate-Drain Capacitance 
vs Voltage 

c,., 

-3 -6 -9 12 1518 21-24-'£1 -30 

VGO,- GATE-DRAIN VOLTAGE (VOLTS) 

Substrate Capacitance vs 
Voltage 

I f'" 1 MHz 
I 

I I 

\ 
"- Cdb---

I -
i 

o -3 -6 -9-12_15_18_21_24_27_30 

VOB - DRAIN-SUBSTRATE VOLTAGE jVOL TS) 

l1li 



ALL DlMlNBlOMIININCH!S. 
t41.t_IJIO/IISINIII/LLIMETER8.1 

enhancemenMype 
p-channel MOSFET 
designed for ••• 

• Analog and Switching Circuits 

• Audio Amplifiers 

TYPE 

Single 
Single 

PACKAGE 

TO-72 
Chip 

PERFORMANCE CURVES (25°C unless otherwise noted) 

Output Characteristics 

c JuJ. 
i~ 
B-30 

VGS=-10V 
~ 
Z -- -9V <-20 
~ - -BV , 

~I-"" -7V J -10 F'" -8V 

-5V 

o -4 -8 -12 -16 -20 

. 

... 

3 

Vos- DRAIN-8OURCE VOLTAGE (VOL TS~ 

Low Voltage Output 
Characteristics 

V~.UGS~-J v 1/ 
V J 1/ -I' 

V-'V 
V ...... 1-"" 

V"I/ 

V iGSj"'Y--
0.2 0.1 -0.1 -0.2 

VOl - DRAIN-sotJRCE VOLTAGE (VOL TSI 

~ 

Gate Capacitance vs 
Voltage 

f"1MHz 

c., --c= 
"" 

-4'" 12 11-20 
VQSlVOD - OATE-IOURCEJDRAIN 

VOLTAGE (VOLTS) 

Transfer Characteristic 

~:: ~GS +-I--I--I--I--I--l 
I~I--t-=-t--t--I--+--+--+--+--t--I 

I -~I--I--I--+--+--+--+--+--+--t--I 
z 
~-~~~~~~+--+--+--~~ 
, 
P -10~~~~+--+--y+--+--~ 

-2 -B -8 -10 
VGS - GATE-SOURCE VOLTAGE (VOL TSI 

Drain-Source ON-State Resistance 
vs Gate-Source Bias 

1000 

• 

vas-o 

"- 1'26"'C-.... :::,....;--
'25"~""'= 

-4 12 lB 20 
VGS - GATE-$OURCE VOLTAGE (VOL TSI 

Substrate Capacitance vs 
Voltage 

~ii: 10 

c~ I--I--I--I--+--+--+--+--t--t--I 
~~ B~-+-+-r-r~~+-t--I 
~~ 
~~ B~\~+-+-~~-+-+-r-l 
i§ .~~r-r-+--+--+--+--+--~ 
~~ I\t--f-"'l-d--r-:: -Hf-+-H 

~~ 2t=t=t .... ~:t:Cfdb:r:r:t:$~ 
-4 -8 -12 -18 -20 

Vsa'Voa - SOURCE/DRAIN-SUBSTRATE 
VOl.. rAGE (VOL TSI 

4-8 

BENEFITS: 

• Integrated Zener Clamp Protects 
the Gate 

• Low VGS(thl 
• Normally OFF 

PRINCIPAL DEVICES 

M113 
M113CHP 

2 

1 

100' 

I.' 

Gate-Threshold Voltage vs 
Substrate Bias 

VGS"'Vos 

f-I-
VI-"" 

10 ,. 20 
Vas - SUBSTRATE-SOURCE BIAS (VOL TSI 

Leakage Currents vs 
Voltage 

IS(of')= 

I~offl 

IS(Off~ 

ID(offl~ 

o -5 -10 -15 -20 -25 -30 
VosfVSD - DRAIN/SOURCE VOLTAGE (VOL TSI 

Gate Leakage Current vs 
Gate-Source Bias 

clO'lI= .! +l2&"C--t------t 

i 1K ", 

~ 
~100~_ 
~ t==f= 

~ 10!~~!~!~'2!"~C~==~====! ~ I.' 
o -5 -10 -15 -20 -26 -30 

Vas - GATE-50URCE VOLTAGE (VOL TSI 



enhancement-type 
n-channel MOSFET 
designed for ••• 

• Audio Amplifiers 

H 
BENEFITS, 

• Analog Circuits 

• Digital Switching Circuits 

Commutating Circuits 

• I ntegrated Zener Clamp Protects the 

Gate 

TYPE 

Single 

Single 

PACKAGE 
TO-72 
Chip 

• Normally 0 F F 

PRINCIPAL DEVICES 

M116 
M116CHP 

PERFORMANCE CURVES (25°C unless otherwise noted) 

IT , 

o 

z 

~ 

0 

6 

2 

, 

, 

Output Characteristics 

VBS-O I VGS-l0V 

I ! f-
A I 

'V 

I 

;( 6V 

A 
1 I ov 

-I 6V 

3V 4V 5V 

Vas DRAIN-SOURCE VOL T AGE (VOL TSI 

Low Voltage Output 
Characteristics 

1 3 f--t-t-t--t--t-
~ 2f--t-t-t-t~~tp)~~~ 
~ 1 f--t-t-t-t-hill 
z 

~ 

Vas ~ DRA!IIJ-SDURCE VOLTAGE (VOLTS) 

Drain-Source ON State Resistance vs 
Gate-Source Bias 

, 

, 

0 

==1== 
-- f= t t-10\'~so, v_ -r--
- t- +== ~ '125C= 

~~~ 
1 

o 2 4 6 810 1214161820 

VGS - GATE-SOURCE VOL TAGE (VOLTS) 

Transfer Characteristic 

VGS - GATE-SOURCE VOL TAGE {VOL lS' 

Forward Transconductance 
vs Drain Current 

~ 4000 

~ 3000 f____'r-~~f____''--i 
~ 2000 ~7":;r-t-t--i-t--i-t-H 
~ 

5 ~ 1000 f--f---f--f--f____'f--f____'f____'H 

0 

ID - DRAIN CURR[~JT frnAI 

Output Conductance vs 
Drain Current 

0- ~ Hm~;!5 
- r-~ rIf 

a 

0--
+125C.:::-:-

0 

--V r-~ --

- -f-~f- f-~--

o 2 4 6 B 10 12 14 16 1820 

ID - DRAIN CURRENT (mA) 



ri PERFORMANCE CURVES (Cont'd) (25°C unless otherwise noted) 

:t Substrate Capacitance vs Gate Threshold Voltage vs 

24 

, 

Voltage Substrate Bias 

,-r-- 1~1 MHz 

1\ 
I- e,b 

r--
Cdbr-

16 20 

VsslVDB - SOURCE/DRAIN~SUBSTRATE 
VOLTAGE NOL TS) 

Gate Capacitance vs 
Voltage 

ILL co • 

..-- e", 

~~ 

VGSIVGD - GATE-SOURCEiDRAIN 
VOLTAGE (VOLTSI 

- f-:'GS-VDS I.---
ID~ 1OI'A ./ 

.r 
/ 

/ 
/ 

II 

Vas - SUBSTRATE-SOURCE BIAS (VOLTS) 

Gate Leakage Current vs 
Gate-Source Bias 

"K~~~~~~§1~'~ ~~DS 0 
: =_B5 0; :---=- TA-+125 C --

" o 
u --

~ 100~~~.~ •• ~.~ ==- i==--+-+t-----t------j 

~"~~. ~ TA -+25°C =:;;;:::: 

, 
o 10 15 m ~ ~ 

VGS - GATE-SOURCE VOL TAGE (VOL IS) 

Source-Drain Leakage Currents vs 
Voltage 

VOSIVSD - DRAIN/SOURCE VOLTAGE (VOL IS) 



enhancement-type 
n-channel MOSFET 
designed for ••• 

• Audio Amplifiers 

• An~log Circuits 

• Digital Switching Circuits 

• Com mutating Circuits 

TYPE 

AlLO,IIIENSlONSI"'NCt'ES 
(ALL DIMENSIONS mMlUIMETEIlS,) 

Single 
Single 

PACKAGE 

TO-72 
Chip 

PERFORMANCE CURVES (25°C unless otherwise noted) 

Output Characteristics 

VGS" 10V 

" --i 16~t-~~t-t-t-t-+-t-1 
2 

I 
~ 12 

2 1-tV'bP+=f~-FH 
~ '~jhb~-t-t-t-t-t-i~-1 

! '~U~=F=F~1-1-+-~~ 

Vas ORAIN-SOURCEVDLTAGE (VOLTS) 

Low Voltage Output 
Characteristics 

20 

6 

2 

, 

, 

BENEFITS, 

• Ultra-low Gate Leakage 

• Normally OFF 

PRINCIPAL DEVICES 

Ml17 
Ml17CHP 

Transfer Characteristic 

VGS vos V,S 0 

I 

1/ 

V 
V 

V 

VGS - GATE-SOURCE VOLTAGE (VOLTS) 

Forward Transconductance 
vs Drain Current 

v6s~ls) 
vss-o -+25°CY 
f~ 1 kHz 

~ ...+-' 
/ V +lZ5'C 

200<1 '/ 
'/ 

Vos - DRAIN-SOURCE VOLTAGE (VOL lS) 

Drain-Source ON State Resistance vs 
Gate-Source Bias 

10 O:---'2:---":---:6:---:'O-:,~O --:'~2 --:,~, --:'~6 --:,~, -:!20' 

Vas - GATE-SOURCE VOLTAGE (VOLTS) 

4·11 

2 4 6 8 10 12 14 16 

lD - DRAIN CURRENT (rnA) 

Output Conductance vs 
Drain Current 

f~~~~~~~V~DiS~'~1SJV 500 Vas-O 
f- 1 kHz 

~r-+- ~ 

,~oc 'oonmm +lZ5"C 

so 

10 O:---,2,....':---,6,....8O-:'~O --:'~2 --:,'-, --:'~6 ~-:! 
10- DRAIN CURRENT (mA) 

H 



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

J 

2 

1 

Gate Leakage Current vs 
Gate-Source Bias 

25 30 

VGS - GATE SOURCE VOLTAGE (VOL lSI 

Gate Capacitance vs 
Voltage 

II. c~ 

v::::: col 

,I-'l 

16 

VGsNOD - GATE-SOURCE/DRAIN 
VOLTAGE (VOLTS) 

20 

0 

Source-Drain Leakage Currents 
vs Voltage 

lOOK 
ISfoft)~ -t125'C 

~- 10K ID(offl 

gl 
~~ 
;1~ 

1K 

C~ 

~~100 "'C 'SloH' 

~S 
:u 
§ 

Gate Threshold Voltage vs 
Su bstrate Bias 

10 
'Olotf) 

1 
o 5 10 15 20 25 30 

Vos!VSD - ORAIN/SOURCE VOLTAGE (VOLTS) 

Substrate Capacitance vs 
Voltage 

24~~~~~~~~~~ 

1--+-
201\--+---+---+---+---+---+---+---+---+---l 

12 16 20 
vSBlVoB - SOURCE/DRAIN-SUBSTRATE 

VOLTAGE (VOL lSI 

< 
~~:~DS [...... 

.f-
IO-10j.<A ...-, 

[.7' 
4 

V 
2 

17 
0 

1/ . 
'II • 
2 

-5 -10 -15 20 

Vas - SUBSTRATE-$OURce BIAS (VOLTS) 

4-12 



AuorMENSLONS'N'NCH'S 

IALL o"".NSIONS iN MILUMH[RSI 

depletion-type 
n-channel MOSFET 
designed for ••• 
• VH F Amplifiers 

• Mixers 

• I F Amplifiers 

TYPE 

Single 

Single 

Single 

PACKAGE 

TO-72 
00-84 
Chip 

H 
BENEFITS 

• High Gain 
gfs Typically 12 mmhos 

• No Neutralization Required 
low Crss < 0.03 pF 

• Automatic Gain Control with 
Second Gate 

PRINCIPAL DEVICES 

3N187,3N201-3 
BF900 
3N187CHP,3N201CHP-3CHP, 
BF900CHP 

PERFORMANCE CURVES (25°C unless otherwise noted) 

Output Characteristics 

Vos - DRAIN-SOURCE VOLTAGE {VOLTS) 

Transfer Characteristics 

-2 0 .2.4.6 

V G1S - GATE ONE SOURCE VOL TAGE IVOL TSI 

Transfer Characteristics 

- 2 0 .2 .4 .6 .8 1.0 

VG2S - GATE TWO SOURCE VOL TAGE {VOL TS) 

Common-Source Input Admittance 
vs Frequency 

f - FREOUENCY {MH~) 

Common-Source Forward Transadmittance 
vs Frequency 

f - FREQUENCY (MH21 

Common-Source Reverse Transadmittance Common-Source Output Admittance 
vs Frequency vs Frequency 

f _ FREQUENCY {MHzl 

Forward Transconductance vs 
Gate One-Source Voltage 

VG1S - GATE ONE SOURCE VOLTAGE {VOLTS: 

4-11 

f FREQUENCV !MH.) 

Relative Power Gain vs Gain Control 
Gate-Supply Voltage 

o 1 2 3 4 5 6 7 8 

VGG {GC) ~ GAI~ CONTROL GATE SUPPLY 
VOLTAGf.{VOLTS) 

-



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

S Parameters (Plotted on 50 ohm Smith Chart) 

511 521 

512 522 



ALl DIMENSIO"~ IN INCHES 
IALLDIMENSIONSINMILLIMErEIlS! 

enhancement-type 
p-channel MOSFET 
designed for ••• 

• Audio and R F Amplifiers 

• Analog Switches 

• Logic Circuits 

• Multiplexers 

TYPE 

Single 
Single 

PACKAGE 

TO-72 

Chip 

PERFORMANCE CURVES (25°C unless otherwise noted) 

<: -8 

£ 

6 

. 

Output Characteristics 

vss-o - VGS",~ ....,,::::: 

,/ !-f::;;F-
/ -- 1-1/ f::f::; 

i-I- )V 
2 Ii 

i=~ 

1/ -6V 
V' -5V 

, , 
VDS - DRAIN-SOURCE VOLTAGE (VOL TSI 

Transfer Characteristic 

I---~DS VGS 
V" , / 

6 

I 

I il 
I A 
I I 
I ..vI 

Vas GATE-SOURCE VOLTAGE (VOL TSI 

Drain-Source ON State Resistance vs 
Gate-Source Bias 

"oKBmm vss-o 
VOS<~ 0.1 V 

TA - +125 c-== 

VGS GATE-SOURCE VOLTAGE (VOLTS) 

-200 

Low Voltage Output 
Characteristics 

f-JBs.,lo f--- _0GS:'_'~ ~ 8-':~Y': -6V 

~/ ""-::-SV 

11--,;....- -<V 

-5V ---:;::;., 
20 of-"" ~ 

V /,! , 

~~1vIGS':"IV , 
VDS - DRAIN-SOURCE VOL TAGE (VOLTS) 

Gate Threshold Voltage vs 
Substrate Bias 

VGS Vas 
10 lO~A 

-5 ~f------+---t--+-t----I 

° 
5 

2. ° 
5 

° 
5 

VBS - SUBSTRA TE-SOURCE BIAS (VOL TSI 

Gate Capacitance vs Voltage 

f' 

I 
1- 1 MHz 

CO' 

cr 
I 

12 16 20 24 28 

VGSIVGD - GATE-SOURCE/DRAIN 
VOLTAGE NDl TS) 

4-1'> 

BENEFITS: 

• 1010 n Input Resistance 

• Integrated Zener Clamp Protects the 
Gate 

• Square Low Transfer Characteristics 

• Normally OFF 

PRINCIPAL DEVICES 

MEM511 
MEM511CHP 

Gate Leakage Cu rrent vs 
Gate-Source Bias 

VDS- 0 
VBS- 0 

-
TA -+125"C 

c--c--- -
100 _ 

c.=c:F-F'=.c 
f=r-

l~~~~~~~T~A~'2~S~C , --

o -15 -20 

VGS - GATE-SOURCE VOLTAGE IVOL TS) 

Source-Drain Leakage Currents vs 
Voltage 

TA ~ +125'C 

__ --:ISlofl) 

-25 

VOSfVSD ORAINiSOURCE VOL TAGE IVOl TSI 

° 

° 

° 

° 

Substrate Capacitance vs 
Voltage 

II I 1-1 MHz 

i i I 
I 

C,b i 
, 

Cdb 

4 8 12 16 20 -24 " VSBIVDB - SOURCE/DRAIN-SUBSTRATE 
VOLTAGE (VOLTS) 



enhancement-type 
p-channel MOSFET 
designed for ••• 

• Analog and Digital Switching BENEFITS: 

• General Purpose Amplifiers • High Gate Transient Voltage Break
down Eliminates Need for Gate 
Protective Diode 

ALL OIME!IISiONS IN INCHES 
fALL DIMENSIONS JNMILLIMEn.~S! 

• Smoke Detectors 

TYPE 

Single 
Single 
Single 

PACKAGE 

TO·18 
TO·72 
Chip 

• Ultra-High Input Impedance 

• Low Leakage 

• Normally OFF 

PRINCIPAL DEVICES 

MFE823 
3N163·64 
3N163·64CHP, MFE823CHP 

PERFORMANCE CURVES (25°C unless otherwise noted) 

" i ~o 
13-30 

z 
~ -20 

g -10 

§ 

-1000 

if -800 
~ 
-'> -60 0 

!'OO 
o 
z 

~ 40 

0 

0 
, 

g 0 

0 § ao 1000 

Output Characteristics 

Vas-o VGS'" 2{lV 

I 1--'1- I18J~p.. 
I-

-~I-

..... -14V 

lIt 1-1-~F-I-
J:V'- I-

lOV F 
I/;f- : ,v.=1;:o;: 

-6V-=!::;;:; 
'v 

-10 -20 -40 

VDS - DRAIN-SOURCE VOLTAGE (VOL TSI 

Low-Level Output 
Characteristics 

V~s= 0 VGS"-10~~ 

~ =:~~I 
7~;a~ 
.6V~ 

F-'" ~v 

I- I!I 
~ 

I%:W, 
f'I: I 
rl I 

0.' 
Vos -·DRAIN-SOURCE VOLTAGE (VOL IS) 

Common-Source, Short-Circuit, 
Output Admittance vs 

Drain Voltage 
10K 

Vas· O 
f·1 MHz 

\ I 

l\ ~:i.lOmi~ 

IO(ONj=-1.0mA-

10 I T 
o -25 -30 

Vas - DRAIN-SOURCE VOL TAGE (VOLTS) 

Transfer Characteristic 

-50 .--,,-,-,-,-,-,-,-,-, 

1 f--~~~:~Gs++++++-,4 

i~°r-~~~~~~~/,4~ 
a -30r-~~~~~~-J+-+-1 
~ 
z 
~ -20 

, r-~~~~V'~~~~~ 
~ -10 r-~--j--j-,<'-1--j--j--j--j 
§ V 

·12 16 20 

Vas - GATE-SOURCE VOLTAGE (VOLTS) 

Common-Source, Short-Circuit, 
Forward Transadmittance vs 

Drain Current 

lOK~~_ VOS=-15V 
VBS=O 
f=l kHz 

'I'; 

100. 

'Olon) - DRAIN ON CURRENT (rnA) 

Common-Source, Short-Circuit, 
Output Ad.mittance vs 

Drain Current 

IDlon) - DRAIN ON CURRENT (mA) 



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

Drain-Source ON Resistance vs 
Gate-Source Voltage 

VGS - GATE-SOURCE VOLTAGE (VOLTS) 

Capacitance vs Gate-Source 
Voltage 

3.0 r-r-,-,--1""-'-/'1-'-'-' 

2.4 I=I-f-C'r-" ""f:i;q-F-+I-t"""+++--I 
1--I--I--I7"!1'I:::,,::-, t-l-~~; (;15 V 

:::~~ tilMHZ 

1 
0.'Hrl-+-+-+-+-t-1t-H 

C," i--'" o.'t=:t=am:fOj 
0.3f=!= 1 

VGS - GATE-SOURCE VOLTAGE (VOLTS) 

4-17 

Low-Level ON Drain-Source 
Voltage vs Gate-Source Voltage 
2.5 r-r-,.,;r-r-,-"rr-r-,-, 

-- 1°:'+--11-+-+--1 
2.0 f-+-lHlf--+--+--HIf--+--H 

ID~1.0mA lo-10mA 

1.5 f-+-f+-Ilf--+-+-+-\-~+-..+--I 

1.0 f-t-tt-II-t-t-t-t-t-H 

2 46-8_10_12_14_16_18_20 

Vos GATE-SOURCE VOLTAGE (VOLTS) 

Drain-Source Leakage Current vs 
Temperature 

100 IOloffl-VGS=Vss-O,Vos--20V 
ISloff) - Von'" Veo '" 0, VSD '" -20 V 

ICloft) ,.0 __ 

TEMPERATURE - c 



BOO" IS nACKSIDE CONTACT enhancement-type H ... J4 _1 p-channel MOSFET 
at! designed for ••• 

p"'1 . Analog and Switching Circuits BENEFITS: 
~ 

I0508! · Integrated Zener Clamp Protects the 

Gate -- ~ · Cgs Less Than 0.5 pF 

· Very Low 10(of1) and 18(011) 
~ · Normally OFF 

I-----·I~) 
, 

~-~ 

AU OIME"SIONS I .. '''CHES TYPE PACKAGE PRINCIPAL DEVICE 
IALl CJIMENSICJNS IN MILLIMETE"S.I 

Single TO~72 M104 
Single Chip M104CHP 

PERFORMANCE CURVES (25°C unless otherwise noted) 

Output Characteristic Output Characteristic 

~1O ~'" 
VBS"'O I-- VBS~ 0 V s--20V I-"" 

« -8 
VGS-~10V ~ 

<-40 vrd::f::: 5 ".- 5 
" ~9V I--!-" " -16V 

I ~6 
Z 

II _-1 ~ -30 l- T 
",v 1-1- 8 f,lV -14V 

Z -4 Z 
;; -- ~ -20 V ~ -12V 

C 
~7V - fh !-" -10V 

~2 9 -10 
!-" ~6V .4~ ~si' 

~5V 6V 

• ~1O ~2<l . ~1O ~20 

VOS - DRAIN-SOURCE VOLTAGE (VOLTS) Vas - DRAIN-SOURCE VOLTAGE (VOLTS) 

Transfer Characteristic Transfer Characteristic 

~1O ~'" 
VOS - VGS h ~:=~GS _ Ves - 0 

" 
~8 

II 
< -40 

5 5 
" " / i ~8 

Z 

II ~ -30 

~ 8 
;; -4 

I ~ -20 V ~ 
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PERFORMANCE CURVES (Cont'd) (25°C unless otherwise noted) 
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AlLD'MENS'ONS''''NCH!:S 
IACL DIMENS'ONS INMlLLlMPfRSJ 

n-channel JFETs 
designed for ••• 

• Analog Switches 

• Commutators 

• Choppers 

• Integrator Reset Switch 

TYPE PACKAGE 

Single TO-18 

Dual TO-71 
Single TO-92 
Single TO-106 
Single Chip 
Dual Chip 

PERFORMANCE CURVES (25°C unless otherwise noted) 
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by Closed Switch. Purely Resistive. 
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• High Off-Isolation IO(off) < 100 pA 

• High Speed tON < 20 ns 

PRINCIPAL DEVICES 

2N3970-72, 2N4091-93, 2N4391-93, 
2N4856-61, 2N4856A-61A, U200-02, 
VCR2N 
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PERFORMANCE CURVES (Cont'd) (25°C unless otherwise noted) 
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AJ,.LDIM!NSIONSlJilt.lC"ES 

n-channel JFET 
current regulator diode 
designed for ... 

• Current Regulation 

• Current Limiting 

• Biasing 

TYPE 

Single 
Single 

PACKAGE 

TO·106 
Chip 

BENEFITS: 

• Simple Two Lead Current Source 

• Simplifies Floating Current Sources 
No Power Supplies Required 

• LowCost 

PRINCIPAL DEVICES 

E50D-507 
E500CHP·507CHP 

{ALL DIMENSIONS INMILLIMETt;RSI 

PERFORMANCE CURVES (25°C unless otherwise noted) 
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GAHIS8ACKS'DECDNTACT 
SANDDAAES"'''''''ETR'CAL 

C 
I gO'S 

(04511 

ALLO''''UISIOPjS'Pj IPjCHES 
/ALLDIMfNSIDNS",MILL'MUERS! 

I 

n-channel JFET 
designed for ••• 

• low and Medium Frequency Single 
and Differential Amplifiers 

• High Input Impedance Amplifiers 

BENEFITS: 

• Wide Dynamic Range 
IG Specified @ VOG "" 20 V 

• low Capacitance Ciss < 4 p F 

• low Output Conductance 

TYPE PACKAGE PRINCIPAL DEVICES 

Single TO·72 2N3684-7 

Single Chip 2N3684CHP-7CHP 

PERFORMANCE CURVES (25°C unless otherwise noted) 

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

" 

Drain Current and Transconductance 
vs Gaie-Source Cutoff Voltage 
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n-channel JFET 
designed for ••• 

• VHF/UHF Amplifiers 

• Oscillators 

• Mixers 

BENEFITS, 

• Low Noise 

IE: Low Input Capacitance High Speed 
Switch 

N F : 3 dB Typical @ 400 MHz 

• Wideband 

High 9fs/Ciss Ratio 

TYPE PACKAGE PRINCIPAL DEVICES 

Single TO-72 2N3966,2N4416-16A 
Single TO-92 2N5484-6, 2N5555, 2N5668-70, MPF102, MPF108, 

MPFl12 
Single TO-l06 E304-5, KE4416, U1837E, U1994E 
Single 00-81 2N4417 
Single Chip All of the above devices 

PERFORMANCE CURVES (25°C unless otherwise noted) 
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PERFORMANCE CURVES (Cont'd) (25°C unless otherwise noted) 
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"L.L. DI"'~NSIONS 'N 'NCHES 
(ALL D'''''NSIDNS INMILLIMEnl'lS! 

n-channel JFET 
designed for ••• 
II Low ON Resistance Analog Switches 

• Commutators 

• Choppers 

• Integrator Reset Capacitors 

• Low Noise Audio Amplifiers 

TYPE PACKAGE 

Single TO-39 
Single TO-52 
Single TO-92 
Single TO-106 
Single Chip 

PERFORMANCE CURVES (25°C unless otherwise noted) 

Output Characteristic 
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......... 
"- ~~~ :~~ V 

'\ 
........... 

'\ \ 
\ \ 

VGS - GATE·SOURCE VOLTAGE (VOLTS) 

, 

2 

Drain Cutoff Current vs 
Ambient Temperature 

ON Resistance vs Ambient 
Temperature 

ID= 1 rnA / 
vGS-O --

/ 
- ------1;/ 

.-
/! - ._-

-7 L...' , 

·tC= - ;/ 
-- -~-

I , 
-75 250255075100125150175 

T-TEMPERATURE I CI 

3 

5 

2 

, 
5 

2 

0 

5 

, 
1 

Resistance vs Normalized 
Gate-Source Voltage 

l D -1 rnA 

/ 

l/ 

VGS - NORMALIZED GATE-SOURCE 
~- VOLTAGE (VOLTS) 
VGS(o!!) 

427 

H 
BENEFITS, 

• Low Insertion Loss 

• Small Error in Measurement Systems 

VOSlon) < 50 mV 12N5432) 

• High Off-Isolation 'D(off) < 200 pA 

• High Speed td (on) < 4 ns 

• Low Noise Audio-Freq Amplification 
eN < 2 nV/VHz at 1 kHz 

PRINCIPAL DEVICES 

U320-2 
2N5432-34 
J108-10 
E108-10 
All of the above devices 

Common-Source Capacitance vs 
Normalized Gate-Source Voltage 
0 

Ves~ 0 

0\ 
f~ 1 MHz 

, \ 
\ 

0" "'-..2::.:.. , 
'-, 

Crss 

0 
VGS - NORMALIZED GATE-SOURCE 

VGS(off) VOLTAGE (VOLTS) 

Equivalent Input Noise Voltage and 
Noise Current vs Frequency 

0 

" 

, 

- , 1 

eN@lo o,llo~ill 111111 10- 16 

I - FREQUENCY 1Hz! 

Gate Currents vs 
Drain-Gate Voltage 

---

I 
-

IG@!D~3rnA~ 
Ij@IF 1rnA 

I ,~rl= f= 
I 

o 2 4 6 8 10 12 14 16 18 20 

VaG - DRAIN-GATE VOLTAGE (VOLTS) 

z 
:; 



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

Input Admittance Common Gate 
vs Frequency 

\~O--~--~~~~7~O~'~OO~~>OO 
f - FREQUENCY (MHz) 

Output Admittance Common 
Gate vs Frequency 

,OO~_ 

:.: _ VDG"'20V 
ID=20mA 

~1O~1!§ 
!~ 

~'I!-~ 5 , 
i 

f _ FREQUENCY (MHz) 

Forward Transfer Admittance Common 
Gate vs Frequency 

K 

VOG'"20V 

I I I 'P," 20 mA 

.... 
0 

I ......-
bf, = 

~ 

, 
60 10 100 200 

f - FREQUENCY (MHz) 

Gain - Intermodulation Characteristics 

h'l«!n;eptPoint 
VOO'"20V 
lo-27mA 

20 fREQ=5QMHz 1 dB Compression 

I. l~H-++++-HI--,I"+~+--l 
ffi -10H-++++-H~-+*+--l 
~ -20H-+++-h~H-+H-+-l 
~-~H-+++~HH~++--l 
5 -4oH-++-,IL+-HH--I+-++--l 
O-~H-+~++-HHf+++--l 

~H~~~3ro~Oro~.-,r1Lt++--l 
-70 1.1 'nltep~~~~tir'''-'-'-'' 

-10-60-50-40-30-20 10 0 10 20 

INPUT POWER (dBm) 
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Reverse Transfer Admittance Common 
Gate vs Frequency 

Drain Current & 'ON' Resistance 
vs Gate-Source Voltage 

-1000 20 go 1 t,~GS(offJ@lV_DS=5v'ID-3nA_Y_ I 
I- 'OSS@lVOS-15V. C 

~ VGS-OIPULSETEST) Ob!;t-16 ~ 
II: 800 rOSOIO=1rnA,VGS=O Z 

~ I~ ~ 
~ 600 roo\ Llvo!= 115 V 12 ~ 
~ I / VGS=O ~ 
z PULSE ~ 

~400 I V TEST ~ 
II: @li'o-lmA, fa 
~ VGS-O ~ 
~200 I A 4 ~ 

~ .YI ~ 
o -2 -4 -6 -8 _10 -1'; ~ 

VGSloff)- GATE-SOURCE CUTOFF VOLTAGE (VOLTS) 



All DIMENSIONS II<i INr::HES 
IALLDIAIENSIQNSINAlILLIAfETERSI 

n-channel JFET 
current regulator diode 
designed for ••• 
• Current Regulation 

• Current Limiting 

• Biasing 
• Low Voltage References 

TYPE 

Single 
Single 

PACKAGE 

TO-1812-leadl 
Chip 

BENEFITS: 

• Simple Two Lead Current Source 

• Current Insensitive to Temperature 
Changes. Temperature Coefficient 
Better Than O.15%fC On All Devices 

• TO-18 Package for Improved Current 
Control 

• Simplifies Floating Current Sources 
No Power Supplies Required 

PRINCIPAL DEVICES 

CR022 Theu CR062, U506 
CR022CHP Thru CR062CHP 

PERFORMANCE CURVES (25°C unless otherwise noted) 
Dynamic Impedance vs 

Regulator Current 

IF - REGULATOR CURRENT (mA) 

Tem~erature Coef!icient 
-55 C';; Tj .;; 25 C v, 

Regulator Current 

IF - REGULATOR CURRENT (mA) 

Capacitance vs Forward Voltage 

VF - FORWARO VOLTAGE (VOL TS) 

Knee Impedance vs 
Regulator Current 

Limiting Voltage @ 0_8 I F v, 
Regulator Current 

VF""25V 

o 

~1'0~. 
~ ~ 0 

Z 

~O,'~. <'t~ 
! I 

I 

I I 

1.0 
IF - REGULATOR CURRENT (mAl 

Temperature Coefficient 
25°C';; Tj .;; 125°C v, 

Regulator Current 

1.0 
IF - REGULATOR CURRENT (mA) 

.-
10 

1 1.0 
IF - REGULATOR CURRENT (mA) 

Thermal Resistance vs 
Power Dissipation 

:+-1 

.. -"- --_ .. - -_. . + 
_~ __ . ___ . _ . • _ RANGE 

!~~J~~~~~I~i6i~~A;~~:ENT~ ~ 
CIRCUIT SOARD I I 

10 0 TC - 25·C INF;:~TE H::OTSIN:
OO 

I 

Po - POWER DISSIPATION ImWf 

NOTE: I F. Regulator Current is specified under pulse conditions. 
In operation. final current will be a function of junction tempera
ture_ I F (steady state) = I F x 11 + el (Tj - 25°C) 1 where e I is the 
temperature coefficient of I F and Tj is the junction temperature. 

Tj may be found by Tj = T amb + e j-aPO = Tease + 9 j-cPO. Tj must 
not exceed 150°C . .-L or --1-- is the derating factor for all devices. 

8j-c 8j-a 
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n-channel JFET 
current regulator diode 
designed for ••• 
• Current Regulation 

• Current Limiting 

• Biasing 

• Low Voltage References 

TYPE 

Single 
Single 

PACKAGE 

TO-IS 12-leadl 
Chip 

H 
BENEFITS: 

• Simple Two Lead Current Source 

• Current Insensitive to Temperature 
Changes. Temperature Coefficient 
Better Than O.1S%I"C On All Devices 

• TO-18 Package for I mproved Current 
Control 

• Simplifies Floating Current Sources 
No Power Supplies Required 

PRINCIPAL DEVICES 

CR06S Thru CR 150 
CR06SCHP Thru CR150CHP 

PERFORMANCE CURVES (25°C unless otherwise noted) 

d1 

Dynamic Impedance vs 

Regulator Current 

IF - REGULATOR CURRENT (rnA) 

Temperature Coefficient 
-55°C';; Tj .;; 25°C v. 

ReguJator Current 

VF=25 

1.' 
IF - REGULATOR CURRENT !mA) 

" 

Capacitance v. Forward Voltage 

1SI-HHHHHHH-'t-'t 

"I\, 

30 .. 

Vf - fORWARD VOLTAGE IVOLTSI 

Knee I mpedance V~ 

Regulator Current 

VF"'6V 

.01 L-...L..LUJ~,.'=',_L....1...LlllLl} 

IF - REGULATOR CURRENT !mAI 

Temperature Coefficient 
25°C';; Tj .;; 125°C v. 

Regulator Current 

- r:~~~~}:~~V~F·~~~V ~ .1S~ 

~·"Emlll ~ s 
~ o~=ti=~~~=ti=~~ 

r 06§j1§ll ~ _.1 

~ 

~ -.15 L-...L..LL.l.J.Ll.L, .",_L......L-L..LLLU:! 

IF - REGULATOR CURRENT {mAl 

'.1 

Limiting Voltage @0.8 I F v. 
Regulator Current 

1.' 

IF - REGULATOR CURRENT {mAl 

Thermal Resistance vs 

Power Dissipation 

Po - POWER DISSIPATION {mWI 

NOTE: II'. Regulator Current is specified under pulse conditions. 
In operation, final current will be a function of junction tempera
ture. iF (steady state) = I F x 11 + 81 (Tj - 25°CII where 81 is the 
temperature -coefficient of I F and Tj is the junction temperature. 

Tjmay be found by Tj = T amb + 8 j-aPO = T case + 8 j-cPO. Tj must 
not e~c8ad 150"C'. :...1... or l is the derating factor for all devices. 

8j-c 8j-a 
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ALlO''''ENSOONS'N'NCHES 
i,.«DIVENSIOflSIN."lLlIMETE"S! 

n-channel JFET 
current regulator diode 
designed for •• 
• Current Regulation 

• Current Limiting 

• Biasing 

• Low Voltage References 

TYPE 

Single 
Single 

PACKAGE 

TO-1812-leadl 
Chip 

H 
BENEFITS, 

• Simple Two Lead Current Source 

• Current Insensitive to Temperature 
Changes. Temperature Coefficient 
Better Than O.15%t C On All Devices 

• TO·18 Package for Improved Current 
Control 

• Simplifies Floating Current Sources 
No Power Supplies Required 

PRINCIPAL DEVICES 

CR160 Thru CR470 
CR160CHP Thru CR470CHP 

PERFORMANCE CURVES (25°C unless otherwise noted) 
Dynamic Impedance vs 

Regulator Current 

IF - REGULATOR CURRENT {mAl 

Temperature Coefficient 

-55Q C ~ Tj ~ 25°C vs 
Regulator Current 

IF - REGULATOR CURRENT {mAl 

Capacitance vs Forward Voltage 

f--f--t-+-+++-+-+-f
- -f-

"\ 

VF - FORWARD VOL TAGE (VOL T$) 

Knee lmpedance vs 
Regulator Current 

IF - REGULATOR CURRENT (rnA) 

Temperature Coefficient 

25°C ~ Tj < 125c C vs 
Regulator Current 

IF - RE'3ULATOR CURRENT (mAl 

Limiting Voltage @ 0.8 IF vs 
Regulator Current 

---j 

IF - REGULATOR CURRENT 1m ... ) 

Thermal Resistance vs 

Power Dissipation 

~~--:1-~=~--~_~ 

-~~~~-:-~-,;;:~,~: 
_ RANGE 

TA ~ 25'C STILL A!R, CURRENT 
REGULATOR .251N. ABOVE 
CIRCUIT BOARD 

10 Tc - 25"C INFINITE HEAT SINK 

a 100 200 300 400 

Po - POWER DISSIPATION ImWI 

NOTE: I F, Regulator Current is specified under pulse conditions. 
In operation, final current will be a function of junction tempera
ture. I F (steady state) ~ I F x I' + 0 I (Tj - 25°C)1 where 0 I is the 
temperature coefficient of I F and Tj is the junction temperature. 

Tj may be found by Tj = T amb + e j-aPO c;:: T case + 8 j-cPO. Tj must 

not exceed 1500 C. -.l.. or i.- is the derating factor for all devices. 
8j_c OJ-a 
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6 



A. 
Z 
Z 

ALL OIMENBIONB IN INCHES 
iALLDlI.fENSIQNSINIIIILLIMETERS! 

monolithic 
dualn<hannelJFET 
designed for ••• 
• Low and Medium Frequency Ampli-

fiers 

• Impedance Converters 

• Precision Instrumentation Amplifiers 

• Comparators 

TYPE 

Dual 
Dual 

PACKAGE 

TO-71 
Chip 

PERFORMANCE CURVES (25°C unless otherwise noted) 

Output Characteristics 

Low V GS(off) Unit 

~ro-.-.-r-r'-.-~" 
'~r-r-r-r-r-r-r-r-t-t-4 
,~~-+-+~~~+-L+-~ 
'4Q01-1-1-1-t--rvGSI-,l:-o--+--+---l 
1200r-b-~""'''''''''''F-t-t-t-4 
'000 I+1H--+--+--+-+-+-1 +-t-4 
8OO~~~~t--t--I--'f2~Vt-~ 

_~v--
-.BV 

200~~±j. ~ -.BV 

2 4 6 8 10 12 14 16 18 20 

Vos - DRA1N-50URCE VOLTAGE (VOLTS) 

Transfer Characteristics 

Low V GS(off) 
r-~~---,---,r-T-"-'----'----' , .• 
~~::V-+--+ __ +-~Tr--_~+oC_:~R I. ,. 

i'.':'C {j,'2 
r-+--+-+----t--T -+125·C ';Y 1.0 

j) ,. 
0.' 

~ 
H-I--+d----i;:7~,-+-+-+O.2 

-1.6 -1.4 -1.2 -1.0 -.8 -.6 -.4 -.2 

Vas - GATE-SOURCE VOLTAGE (VOLTS) 

Transconductance Characteristics 

LowVGS(off) 

i
t 

VOS-20V 
f-1kHz .>-

i .... 
~ .... 
~2000 
~'&oo 
Q 

~1000 

1..-, 
i • 

\T--55"C 

'\.~ T,,+25'C 

i'.. ~ 
N ~ 

T- +l25·C iI'. 
~ ~ 

o -.2 -.4 -.8 -.1 -1.0 -1.2 1.4 1.6 

Vas - GATE.sotJRCE VOL rAGE (VOL TIl 

Output Characteristics 

Medium V GS(off) Unit 
5.0r-r-r-r-r-r-r-r-,-,--, 

4.01-1-1-1-1-t-t-t-t-t-4 
3.5 r-I-t-I-t-t-t-t-t-H 
.ol-I-I-I-t-t-t-t-t-H 

VGSmO 

2·'HI-=l::::j:;::j:9~_.;;;2 :t---t-H 
-.4V 

2 4 6 8 10 12 14 16 18 ~ 

Vos- DAAIN-SOUACE VOLTAGE (VOL TSI 

Transfer Characteristics 

Medium V GS(off) 
4 

VOS-20V 
f~lkH.l - - -

++1 
3 

T-+2S"C 'J 2 

T ~ +12S"C f- 2 

.5 

.0 

1// ' 
~/ 

,. 

-~ -4.0 3.5 3.0 2.5 2.0 1.5 1.0 .5 

VGS - GATE-SOURCE VOLTAGE (VOLTS) 

0 

Transconductance Characteristics 

Medium VGS(off) 

I
~3600 
~ 3000 

C 

i: 
~ 1500 
c 
~ 1000 

I ... , 
i • 

VDS=20V 
f51kHz 

\ 
\ 

\r'-~"C 

" T-."'C\' 

'!... \ 

T.+125~ ~ 
o -·.5 _1.0 -1.5 -2.0 -2.5 .. 3.0 -3.6 -4.0 

VgS - gATE·SOURCE VOLTAGE IVOL TS) 

4·32 

BENEFITS: 

• Minimum System Error and Calibra
tion 

5 mV Offset Maximum (2N5196) 

• Low Drift With Temperature 
sJ,tvfC Maximum (2N5196) 

PRINCIPAL DEVICES 

2N5196-9. U231-35 
2N5199CHP, U232CHP-35CHP 

Output Characteristics 

High V GS(off) Unit 
20 r-r-r-r-r-,-,--,--,--,--, 
18 I-I-I-I-t-t-t-t-+---H 
" I-t-I-I-t-t-t-t-+---H 
14 I-t-I-t-t-+---t-t-t-H 

"IIVGS'lo--;r-II.: -.5V--

-1.0V 

[..- -1.5V 

- .ov 
-2.5 V l.rV 

101214161820 

VOS - DRAIN-SOURCE VOLTAGE (VOL TSI 

Transfer Characteristics 

High V GS(off) 

VOS·20V 
f"lkHz 

, 
, 

T __ SSOC y 

r·Loct-: 
T"'+12S"C / 

/ /'" :/ 
~ ~ ,/" 

",.. ~ 
-4.0 -3.S -3.0-2.5-2.0-1.5 -1.0 -0.5 

VgS - GATE-SOURCE VOLTAGE IVOL TSI 

Transconductance Characteristics 

High V GS(off) 
16000 ~-'-.-.-,-r-r-r-r~ 
E~O Hf--..-I-f--..-I-HHVos=20V 

~5~ ~f--..-I-f--..-H~~~~f~'~'k~H~'~ 
~~OO ~~r-r-r-r-~~r-~ 
g 4000 l----p.,+-T-_+-_-"+-.c-+-++-+-+~ 

~:.:: I-p..+-\.*-+=-,-±-+++~ ! 2500 "",+-.p..'V'+I\.~-,-T+' .-=25:j-"C,-+-+-+-j 
~ 2000 f-.p..4.r-.,.c-i'!'d'''d--+-+-+-+---l 
~ 1600 ~+-T-_+-.'~26-;'''C...J>-.J>''+-+-+-+-j 
~ 1000 ~":'::'+"+'---I"'~~~"+-+-+-j 
~ ~or-+-+-+-+-+-~~r-~-+-j 
i oL-~~~~~~~~~ 

-3.0 -5.0 

VGS - GATE·SOURCE VOLTAGE IVOLTS) 



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

Static Drain·Source ON Resistance 
~ vs Gate-Source Cutoff Voltage 

~ 500 1\ 'D- 1<lO,A 

~ 1--t\\-+-t-t~~~(:~J @IO",'rnA 

~ 400 1--+---'I<-1-t-+--+-1--1 

--
100 I-+-+-t-t-+-+-t-t 

1 
~ 0 L--'--'----'_-'---'--'----'---' 

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

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

Common-Source Output Conductance 
vs Drain-Source Voltage 

I 

~! 

I I 
30 

Vas - DRAIN SOURCE VOLTAGE (VOL TSI 

Gate Leakage Currents vs 
Ambient Temperature 

ZZ 

~ ~ .,0011111111111 
~~ 
uu 

~~ _10 Y 

ffi~ 
~~ 
~~ -, 
~~ 
- - -0.1 

10 30 50 10 90 110 

T _ TEMPERATURE I"C) 

Equivalent Input Noise Voltage 
vs Frequency 

I 

I 
100 10K 

I - FREQUENCY (Hz) 

Normalized ON Resistance 
vs Ambient Temperature 

:I I02100"A 
~ 1.6 VGS"' 0 --+--+--+-+-I7.<+-j 

~ 1.4 

~ 1.31-t-t-t-t-t-lf'-t-t-H 
@ 1.21--t-t-t-t-Vt-t-t-H 
N 1.11-t-t-t-h'l-t-t-t-H o 
~ 1.0 I-t-t-h~t-t-t-t-H 
~ O.91--t-t-V'-t-I--I--HHH 
~ O.81--t-t7"I--t-I---I---HHH 
gO.l V 

~ ::: 
-5':'5 !...L.-:.''=-5 --'--:''=-5 --'--;';--'--:-:,05!;-'--:-!,45 

TEMPERATURE j·C) 

Common-Source Output Conductance 
vs Drain Current 

VGS(off) "'-3.3V 

.SlV 

.01 L-L.J..J.JJ.JIJJL....III-Llwll!llL-llllLLJ.J.uw 
o 

'0 - DRAIN CURRENT (rnA) 

Gate Leakage Currents vs 
Drain·Gate Voltage 

VaG - DRAIN·GATE VOLTAGE (VOLTS) 

4-33 

i ~: 
~ 16 

a 14 

2 

~ 
o 10 
2 
o 
~ 
~ 6 

~ 4 , 
~ 

I DSS and gfs vs Gate-Source 
Cutoff Voltage 

v 
I 

~, II 

1/ /IOSS 

J 
/ I 

vosJ 20V 

V 
VGS!offJ 1IiI1o= l..,A 
gfs@f=lkHz 

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

5000~ 

4500 1 

~ 

::; 
3000~ 

2500~ 

2000~ 

::: i 
:001 

VGS(Olf) - GATE.sOURCE CUTOFF VOLTAGE (VOL lS) 

Common Source 
Forward Transconductance 

vs Drain Current 

10 _ DRAIN CURRENT (mA) 

Capacitance vs Gate-Source Voltage 

..... I cmvos·?_ 

civ,,~ovi 

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

VGS - GATE.soURCE VOLTAGE (VOLTS) 
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Z 
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monolithic 
dual n-channel JFET 
designed for ••• 

• FET Input Amplifiers 

H 
BENEFITS, 

• Low and Medium Frequency Amplifiers • Minimum System Error and Calibra
tion • Impedance Converters 

• Precision Instrumentation Amplifiers 

• Comparators 

ALL DIMENSIONS IN INCHES 
{ALL OIMHI$IONS IN MILLIM£TERS} 

TYPE PACKAGE 

Dual TO-71 
Dual MinivDIP (1) 
Dual Mini-DI P 121 
Dual Chip 

PERFORMANCE CURVES (25°C unless otherwise noted) 

1 

Output Characteristics 

Low V GS(off) Unit (-1.5 V) 

I I 

Vos - DRAIN SOURCE VOLTAGE (VOLTS) 

Transfer Characteristics 

Low VGS(off) Unit (-1.5 V) 

V~"~V I I 
I-... Jf 

+25°C.f.. ~ 
h %';I'·C 
~ ,,- I 

o 
-1.6 

~ I 
-.. 

VGS - GATE SOURCE (VOLTS) 

Output Characteristics 

Medium V GS(off) Unit (-2.2 V) 

j 
I I 

-.2V-r---

~, __ -.'V 
-.8V-r--

o , 

1 
~ z 
< 
< 
il 
z 

~ , 
o 

16 

Ves - DRAIN-SOURCE VOLTAGE (VOL lS) 

Transfer Characteristics 

Medium VGS(off) Unit (-2_2 V) 

JDG!15~ I I 

I :"'iI 
"g. ~1I 
A 
:-rV 

V 4"·lc r-
~ 

o --
I 

-2.0 -1.8 -.8 -.4 

VGS - GATE SOURCE VOLTAGE (VOLTS) 

4-34 

5 mV Offset Maximum (J401) 
95 dB Minimum CMRR 

• Low Drift With Temperature 
10 ~V/oC IJ4011 

• Simplifies Amplifier Design 
Output Conductance < 2 /lmho 

• Low Noise 
en = 6 nV/.JHi at 10 Hz Typical 

PRINCIPAL DEVICES 

2N3921-2, 2N4084-5, 2N5045-7, U401-6 
J401-6 
J1401-6 
2N4085CHP,2N5046CHP-47CHP, 
U405CHP-06CHP 

Drain Current and Transconductance vs 

Gate-Source Cutoff Voltage 

VGS{off) - GATE·SOURCE CUTOFF VOLTAGE {VOL lSI 

Forward Transconductance 
V5 Drain Current 

- -"~":. ~ 

.H!I1r 11111 

L&: 'VGSIOffl':2:~~:~ 

r ~~~ ;H:i '~' 
I' ·1111 

10 - DRAIN CURRENT !mAI 



PERFORMANCE CURVES (Can't) (25·C unless otherwise noted) 

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

BK 

Low VGS(off) Unit (-1.5 V) Medium VGS(off) Unit (-2.2 V) 

V~G!'~V -~ .. d 
I ~ 1 kHz y 

1/., .. ;,....-

V +,1~J~ 
V 

~ 
v: 

-1.0 _.8 -.6 

Vas - GATE SOURCE VOL lAGE (VOLTS) 

Gate Operating Current 
vs Drain Gate Voltage 

VOG - DRAIN GATE VOLTAGE (VOL IS) 

K 

I VOG""15V 
f- 1 kHz -,i'e .c. K y 

K /.,L 7 

K v,,~l'e "'" 
L~ 

I/V ,.... I 
K 

~ 
o 
-2.0 -.B -.4 

VGS - GATE SOURCE VOLTAGE (VOL TSI 

Gate Operating Current 
vs Ambient Temperature 

TA - AMBIENT TEMPERATURE I C) 

VOG - DRAIN GATE VOLTAGE (VOLTS) 

Equivalent Short Circuit Input Noise 
vs Frequency 

FREOUENCY,Hll 

Capacitance vs Gate Source Voltage Capacitance vs Drain to Gate Voltage 

Crss@l 

Vas- 10V 

Vas - GATE SOURCE VOLTAGE (VOL IS) 

4·35 

J~ JJLL f -1 MH~ 

)-+-

'I'--. ~DGI@ll=200I'A 
r-

VOG - DRAIN GATE VOL lAGE (VOL IS) 

z z 
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GATE ALSO BACKSIDE CONTACT 

$AND04RESVM"'H""CAl 

ALL DIMtNSIONS IN ,NCHES 
{ALL DIMfNSfONS IIV MILLll.lfrt':RSI 

n-channel JFET 
designed for ••• 

• Small Signal Amplifiers 

• Choppers 

• Voltage-Controlled Resistors 

TYPE 

Single 

Single 
Single 

PACKAGE 

TO-18 

TO-106 
Chip 

PERFORMANCE CURVES (25°C unless otherwise noted) 

Output Characteristic 

I 
VGS'" ° 

40 

V -05V 

·.lOV 

25 -.15V 

.20 
-20V 

.25V 
.15 30V 

35V 

-.45 V .sov 
05 

2 4 6 " 20 

Vos - DRAIN-SOURCE VOL TAGE (VOLTS) 

Transfer Characteristics 

VOS"'15V 

0.5 

'1/ 0.4 

/ 

-20~~ 
r-r- +8S"C 

r-r-+2S:r ~ +25"c.M 

...1/'.11' r- -20"C~ 
~Joc 

~ 
-1.0 -0.6 -0,4 

VGS - GATE-SOURCE VOLTAGE (VOLTS) 

Transconductance Characteristics 

VOS-15V 
f-l kHz 

800 ~ 
~ 

600 

-2ifC 400 

j:~~~= 200 

0.8 0.2 

VGS - GATE-SOURCE VOLTAGE (VOL TS~ 

Output Characteristic 

I I 
'.6H-+-++-t-H--t-IH I 
1.4f-H-+-+++-t--f-IHI 

VGS=O 

0.8 0.8 V -0.3"j-

illlil!i!!I~iil-iO.2iVII 0.2 

_0.4V 
-0.5 V 
O.GV 

- .7V 

2 4 G 8 10 12 14 16 18 

Vas - DRAIN-SOURCE VOLTAGE (VOL TS~ 

Transfer Characteristics 

VOS-15V 

-2ife 

VGS - GATE-SOURCE VOLTAGE (VOL TS~ 

0.8 

Transconductance Characteristics 

Vas= 15V 
f=, kHz 

2000 

800 ~ /, 
-20~' 

+25"Y 

V/' 
V v.;5°C ~: 

I 
600 tl 
400 ! 
200 ?:l 

/V AI-
", 

OOO~~ ,. 
800 -~ 

f:I".. V2<1'CY'/ ~ 

200 i ~ /I 

~ ~ +8~0 
$--,+25'C 

W J 
'.2 0.4 

VGS - GATE-SOURCE VOLTAGE (VOL TS~ 

H 
BENEFITS: 

• Low Noise NF < 1 dB at 1 kHz 

• Operation From Low Power Supply 

Voltages, VGSloff) < 1 V 12N4338) 

• High Off· Isolation As a Switch 
1010ffi < 50 pA 

• High Input Impedance 

PRINCIPAL OEVICES 

2N3368-70, 2N3436-8, 2N3458-60, 
2N4338-41, VCR4N 
2N4302-4, E201-4 
All of the above 

Output Characteristic 

I I 
vGS-o 

'.4 
Vi-' 

-0.1 V 

I/' -0,3V 

-0.4 V 

0' -0.5"-[--"--
-0.6 v 

-0.7 V 
-0.8V 

02 -0.9 V 

2 4 6 8 10 12 " 20 

VDS - DRAIN-SOURCE VOLTAGE (VOL TSI 

Transfer Characteristics 

VOS- 15V 

-2<1'C,"'" ~ 3.0 

+25°C II 2.5 

."oc,,,,,L II 
-20"C 

+25'C 

+85'9-1*-

-2.8 2.4 2.0 1.6 1.2 0.8 0.4 

vGS - GATE-SOURCE VOLTAGE jVOL TS~ 

Transconductance Characteristics 

VGS - GATE-SOURCE VOLTAGE (VOL TS~ 



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

Output Characteristic 
50 

I I 
I I 

VGS"O 
3.5 

1/ O.2V 
3.0 

~ 
O.4V 

2.5 -o.sv--= 
..... 

-1.2V 

-1.4V 

Vas - DRAIN-SOURCE VOLTAGE (VOLTS) 

Transfer Characteristics 
, 

Vos= 15V 

i I !I 
I -20'C 

! +25'C 

+85'C V 
f-t. 1/ 

10~~ ! 
I I ~ +~5°C 

I ~ i"'le 

! .J.;'f' .¥1 

VGS - GATE-SOURCE VOLTAGE (VOLTS) 

Transconductance Characteristics 

VGS - GATE-SOURCE VOL TAGE (VOLTS) 

Gate Currents vs Ambient Temperature 

-.oo,~~. o 100 125 150 

T - TEMPERATURE ('C) 

" -' 
z 

" 0 

z 

~ 
z 
0 

I 
~ 

Drain Current and Transconductance 
vs Gate-Source Cutoff Voltage 

VGSloffJ@IO-lnA ." 
" 

Vas=20V 
gls./"'" y VGS=O 

91,@I"lkHz V / 
V lOSS 

/ 1/ 

/ 
4 

I V 
V 

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

VGS(off) - GATE SOURCE CUTOFF VOLTAGE (VOL TSi 

Common-Source Output Conductance 
vs Drain Current 

:D~ ~~~ v 

v1'I'II"- 2.8V 

111I 

VGS(off) -o.sv 

111111 

11111111111' 

10 -- DRAIN CURRENT (mAl 

Common-Source Capacitances vs 
Gate-Source Voltage 

VGS - GATE-SOURCE VOLTAGE (VOLTS) 

Gate Operating Current vs 
Drain-Gate Voltage 

VOG - ORAIN-GATE VOL TAGE (VOLTS) 

4·37 

ON Resistance & Output Conductance 
vs Gate-Source Cutoff Voltage 

~ 
~ 

600 ~ 

VGS(ofl) - GATE-SOURCE CUTOFF VOLTAGE (VOL TSI 

~ 1 

~ , 
> , 

" ~ 0 

~ 0 

]0 
" eo. 

5 

4 

3 

2 

, 
0 

9 

8 

7 

6 

5 

ON Resistance vs 
Ambient Temperature 

V 
1/ 

T - TEMPERATURE ('CI 

Common-Sou rce 
Forward Transconductance 

vs Drain Current 

ID - ORAIN CURRENT (mAl 

Equivalent Input Noise Voltage and 
Noise Current vs Frequency 

VDS~10V 

.IDSS ~ 0.38 mA i I •~"-" 
2 
o 

m.III~1111 ,,-a i 
g 10 

z 
" 10-15 J; . 

, 

,~ 

f- FAEQUENCY (Hz) 

~ 

z 
" 
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G 
Z 

ALL O'MfNSIONS IN INCHES 
tALL DfMI'-NSIDNS IN MILLIMEnRS) 

monolithic 
dual n-channel JFET 
designed for ••• 

• General Purpose Differential Amplifiers 

TYPE PACKAGE 

Dual Mini-DIP (1) 

Dual Mini-DIP (2) 

Dual SI-2oo 

Dual TO-71 

Dual Chip 

PERFORMANCE CURVES (25°C unless otherwise noted) 

Output Characteristics 

Low V GS(ofi) Unit 

2000r-r-r-r-r-r-r-r-r-,--, 
1800f-H---+---+-+-+-I+-I+-H 

11 
Vas-O 

I 

200tt=~~~jj 
24 6 810 

Vas - DRAIN-SOURCE VOLTAGE (VOLTS) 

Transfer Characteristics 

Low V GS( off) 
1 

VDG~15V T~ -5S:'C" 1 

I / 
i-'~5'Cw' T~ +125"C 1 

/) 0 

0 

~ 
~ ~ 

0 

-1.61.41.21.0 .8 

VGS - GATE-SOURCE VOL lAGE (VOLTS) 

Transconductance Characteristics 

Low VGS(off) 
... 400 

1350 
u 
23000 

0 

0 

~ 
~ 250 0"-

o " 
0, 

~ 200 

g 150 

~ 100 

~ 50 
~ 

0 

0--
, 
Ii 0 

V~G~l~V 
f ~ 1 kH~ 

/!~_55°C 

AT~+i5'C 

-~ 
TO~ ro-~ 

.6 .8 1.0 1.21.41.6 

VGS - GATE-SOURCE VOLTAGE (VOLTS) 

Output Characteristics 

Medium V GS(off) Unit 

5.0r-r-r-r-r-r-r-r-r--r1 

, 

25Hr:::I;::::FFVFG~5 °F_ :"'vFt-H 
2.0 
1.5 It 
1.0 J 
.5 

-.8V 
-LOV 

I 
1820 

VDS - DRAIN-SOURCE VOLTAGE (VOLTS) 

Transfer Characteristics 

Medium V GS(off) 

VOG~15V 

4. 

3 

)5+1 3. 

1 2 

T_+~5°C J 2 

T-""'"Cj!11 
1 

WV 
~ V 

1. 

0 

~ ~ 
-4.03.53.0 2.5 2.01.51.0 5 0 

VGS - GATE-SOURCE VOLTAGE (VOLTS) 

Transconductance Characteristics 

Medium V GS(off) 

j 4000,--,--,--,--,--,--,--,---, 

.§. 3500 f-+--j--t-t--+-:~~ :H~5 V 
~ 3000 f-+-+--+-f-+-+--+----l 
g 2500 I-\c+-+--+-f-+-+--+----l 
~ T~_55°C 
o 2000 k--f'I:"-t-c-.::;=f---+-+-+---l 
~ 1500 """ ) T~+25°C 

~10oo ,,~ 
~ 500 r"- ~ 
~ TH12S·C ....... r"~ 

i 0 5 _1.0 1.S 2.0 2.5 3.0 3.5 -4.0 

VGS - GATE-SOURCE VOL TAGE (VOLTS) 

BENEFITS, 

• Low Cost 

• High Input Impedance 

PRINCIPAL DEVICES 

J410-12 
NPD8301-3 
E40Q-2, E410-12 

2N3954, 2N3954A, 2N3955, 2N3955A, 
2N3956-8,2N5452-54 
E401 CHP-2CHP, E411 CHP-12CHP 
2N3955CHP,2N3956CHP-8CHP, 
2N5454CHP 

Output Characteristics 
High V GS(off) Unit 

VOS - ORAI~-SOURCE VOLTAGE (VOLTS) 

Transfer Characteristics 

High V GS(off) 

VOG= 15V 

1 

1 
T=-55°C y 1 

TJ50 C k"r-- 1 I· I 

T=+12S"C V 
/ /' V 

.£. ~ V 

~ ~f-'" 
-1 -4.03.53.02.52.01.5 .oo.s 

VGS - GATE-SOURCE VOLTAGE (VOLTS) 

Transconductance Characteristics 

High V GS(off) 

B 600 

i 550 

~500 
~ 450 

0 

0 

0 

0 

VDG~15V 

f= lkth 

:s: ~~ 
TO!55,d 

T=I+25lC j :~~ 
0 

0 

03000 

~ 250 
< 
1=200 

~ 1500 

~ 1000 

~ 500 , 
" -T:o+125°C " ':& 

i 0 .51.0-1.52.02.5-3.0-3.5 ..... 0-4.5-5.0 

VGS - GATE-SOURCE VOLTAGE (VOL TSJ 



& z 

ALL DIMEffillONI IJI INCHES 
(ALL OIMENSIONS INMILLIMETERSJ 

monolithic 
dual n-channel JFETs 
designed for ••• 

• Low Leakage FET Input Op Amps 

• pH Meters 

• Electrometers 

TYPE 

Dual 
Dual 

PACKAGE 

TO-78 
Chip 

PERFORMANCE CURVES (25°C unless otherwise noted) 

1 

I 120 

0 
z 

~ 
80 

, 
0 

40 

0.24 

.20 

~ 
;: 0.16 

~ B 0.12 

~ =: 0.08 
o , 
~ 0.04 

Output Characteristics 

Low V GS(off) Unit (1.0 V) 

VGS-~-

-O.tv 

V -0.2 V 

.0L 

V -0.4 V 

'L -0.5 V 

-0.6 V 

-0. V 

Ves - DRAIN SOURCE VOLTAGE (VOL TSI 

Transfer Characteristics 

Low VGS(off) Unit (1.0 V) 

Ves= lOV 

N 

\\ 

.N125·lc __ 
f-- -T"'-56'C 

~~ 
-0.2 -0.4 -0.6 -0.8 

VGS - GATE SOURCE vOLTAGE (VOLTS) 

" 3 · z · · 0 
z 400 

~ , 
E 200 

1200 

Output Characteristics 

High VGS(off) Unit (2.5 V) 

VGS=D 

-0.2 V 

-o.!v 

/' .0.1. 

--- .• Iv 
-1.DV 

-M.Y 
-1.6V 

12 

Vos - DRAIN SOURCE VOLTAGE (VOLTS) 

Transfer Characteristics 

High VGS(off) Unit (2.5 V) 

!l!l-~!l!!!!~lVOO~'~'0!V~ ~ 1000 ~T=-55'C 

~ a 
z 

~ ~~-+~~~+-+-~-+-+~ , 
9200 T = +l25"C"'l'N.++-+-~ 

-0.4 -0.8 -1.2 -1.6 -2 -2.4 

VGS - GATE SOURCE VOLTAGE (VOLTS) 

1 

H 
BENEFITS: 

• Ultra-High Input Impedance 

• Good Voltage Gain 

• Low Noise 

PRINCIPAL DEVICES 

U421-6 
U423CHP. U426CHP 

IDSS vs Gate Source Cutoff Voltage 

S·lO~ilimI ::: VOS=10V 
VGS{off)@lIO-ljJ.A a 

2 

~ 
o ; 'MIIII g 

~ 
o 

~ , 
~ 0.1 L-....l.....L!..LUJJL-....L....L.LLl.J.JJJ 

vaSloff) - GATE-SOURCE CUTOFF VOLTAGE (VOLTS) 

I 10K 

, 
i 100 

Forward Transconductance vs 

Gate Source Cutoff Voltage 

VDS~10V 

VGS(off}@ID"""A 
!lfsGilf-, kHz 

v .. • 

IIII rnYi 111[-
0.1 

VGS(off} - GATE-SOURCE CUTOFF VOLTAGE (VOLTS) 

Transconductance vs Gate Source Voltage Transconductance vs Gate Source Voltage Common·Source Output Conductance 

600 

f 500 .. 

F 
i 100 

Low VGS(off) Unit (1.0 V) High VGS(off) Unit (2.5 V) vs Drain Current 

VOS'"10V 

--K' .... ·c 

"' 
- Tj'12r- ~ 

-0.2 -0.4 -0.8 -0.8 -1 

VGS- GATE SOURCE VOLTAGE (VOLTS) 

K 

I 800 
3 

1-
~ 200 , 
i 

~r':U •. J Vos= lOV 
f= 1 kHz 

0 
VOO' lOV 
f" 1 kHz 

VGS(~~fl-2.~ 

!-- r\ 
~I::\ 

Vos(om-' v 

Ti"n ~ III 

1 III II 
-0.4 -0.8 -1.2 -1.6 -2 -2.4 10 100 

Vas - GATE SOURCE VOLTAGE (VOLTS) to - DRAIN CURRENT u.AJ 

4-40 
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GATE ALSO BACKSIDE CONTACT n-channel JFET SANOOARESYMMETRICAl 

1 
designed for ... 

· Small Signal Amplifiers 

· VHF Amplifiers 

· Oscillators 
{Q.#;, · Mixers 

· Switches 

~ TYPE PACKAGE 
iri102! 

Single TO-72 
I 

ALL OIMENSIOf'lS IN I'ICHES Single TO-92 
IALLD'MEIVSIONSINMfLUMETERS} 

Single Chip 

PERFORMANCE CURVES (25°C unless otherwise noted) 

Output Characteristic 

1 1 

Vos.- DRAIN SOURCE VOLTAGE (VOL TSI 

Transfer Characteristic 

Q '+2S"C ~ 
3~TA~+85.0 

-40"C -+-I""'''1:""",,~f---+--l 

2.0 4.0 

Vas - GATE-SOURCE VOLTAGE (VOLTS) 

Transconductance Characteristics 

Vos- 1SV 

0 ......... 
f·'tH, -

-cTA ·iB5"C!-!--

........ ~25·C:-!--"'< _C_ -
~:~ I'...: 

I +85.C ~ 
-4D"C 

" '\ ~ 
I""- '" -1.0 -2.0 

Vas - GATE-SOURCE VOLTAGE (VOLTS) 

Output Characteristic 

" 4 

tjt=tj:j;~il.v=GStl.=oJ~i-~~ 
! 
z 

" o 
u 
z 

~ 

-!04~-
-0.6 V 

E'~~ -1.2V 

-1.4V 

Vos DRAIN SOURCE VOLTAGE (VOL TSI 

Transfer Characteristics 
0 

Vas'" lSV 

6 

\ 
\ 

2 \.\ \ TA-+8S"C 

K\ __ t2S"C 

TA"~ t8S0C 

~ '25'C 
~~O"C 

~-4O"C", 

l'... 
""" VGS - GATE-SOURCE VOLTAGE (VOLTS) 

Transconductance Characteristics 

VOS=15V 
f-lkHz -

TA=+85"C 

y, t.c--~25"C 

t-Z'<. y-4o"C 

~ ~' +85"C 
:25'C 1'-\ 
j .... C ~ 

,\1 " \\,. ~ .. 
Vas - GATE-SOURCE VOLTAGE 

4-42 

BENEFITS: 

• Wide Input Dvnamic Range 
High IG Breakpoint Voltage 

• High Gain 

• Low Insertion Loss Switches 

PRINCIPAL DEVICES 

2N3821-4, 2N4220-2, 2N4220A-22A, 
2N4223-24, 2N555&58 
2N5457-9, MPFl 09, MPFlll 
All of the above 

Drain Current & Transconductance vs 
Gate-Source Voltage 

" 20 ! . 
I 
z 12 

~ 
z 
o • 

~ 
S 4 

~ 

I 
I 

7 

\0- . 

Il' 

/ 
/ 

.-1--~7 
5000 ~ 

1 
1/ 
l' 

/lfOSS 
f--

1 
I 

Vos= 15V , 
VGS=O 
gft;Q!H-lkHz: 
VGS(offlfll1a= lnA 

- GATE-SOURCE CUTOFF. VOLTAGE (VOLTS) 

Leakage Currents vs 
Ambient Temperature 

==fGSS 

~~~V~~fG~~~~, 
-.00' t 

o 25 50 100 125 150 

T - TEMPERATURE '·CI 

'ON' Resistance vs 
Ambient Temperature 

::> 1.4 ~G;!O:"A+++--bo'++-l 
~ 1.3 

u 1.21-1-1-1-I-hll-l-l-H 
'i!3 1.11-f---f---f---hf-l-l-l-H 
~ 1.01-1-1-f-/-¥/+++++-l 
5 0.9 f-f-I-~f-f-f-f-l-H 
~ 0.81-1-6L1-1-l-l-I-I-H 
~ 0.7 f-I,£f-f-f-l-l-l-l-H 
.. O.sh"f---f---f---f---l-l-l-l-H 
o.~LLLL25LL .. l....L,L .. -L..J, .. 

T - TEMPERATURE reI 
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GATE'S8AC"SID~CDNTACT 

SANODARESY_HRICAl 

L.L===-,~::-,,_-I-~ -+",-~~I 
All DI",eNS'ONS IN INCHES 
!ALLDIMENSIONSJNMILLIMETEiRSI 

~ 
~ 

10.6:151 

J 

n-channel JFET 
designed for ••• 

• Low Noise Amplifiers 

• Single and Differential Amplifiers 

TYPE PACKAGE 

Dual TO·71 
Single TO·72 
Single TO·l06 
Dual Chip 
Single Chip 

PERFORMANCE CURVES (25°C unless otherwise noted) 

Output Characteristics 
'.2~-~~_~ __ ~.,...., 

VGS-O.2V 

~ i 0.8 

o 
z -0.2 V 
~ 0.4 

° II_+I---I'::::;:.o.,:"::"'v +.---!it 
. v 

-1.0V 

VDS - DRAIN-SOURCE VOL lAGE (VOL TSI 

Transfer Characteristics 

VDS~lOV 

-1.5 

VGS- GATE -SOURCE VOL lAGE (VOL TSI 

Transconductance Characteristics 

VDS~lOV 

'-1kHz 

-1.5 

VGS - GATE-SOURCE VOLTAGE (VOL TSI 

Output Characteristics 

2.4 r-::l=l=t=:t=r::l=l=l=lIll 
VGS-0.25V 

" 
s 'Et=t=t=~~t=t=tlf-1 ~ 1.6n -0.25 V 

~ 1.2 H-+-+-+-+-.o.+-,v-+-+-+-lII--j 

~ 0.8 ft:i=i=i=~.~o.J~.':f.v~i=l::IIH 
c O.4I1--I--I--I-+-·:.!'!¥-o V~-I--I-4--1 

1v 

" S 

" z 
< 
< 

20 50 

Vas DRAIN-SOURCE VOLTAGE (VOL TSI 

Transfer Characteristics 

Ves-lOV 

~ 2k-~~~~-+-+--+-

:i 
° 

-0.5 -1 -1.5 -2 -2.5 -3 -3.5 

VGS - GATE-SOURCE VOLTAGE (VOL TSI 

Transconductance Characteristics 

VGS - GATE-SOURCE VOLTAGE (VOL TSI 

4.44 

BENEFITS: 

• Simplifies Amplifier Design 

• Low Output Conductance 

• Low 1/f Noise 

PRINCIPAL DEVICES 

2N55l5·24 
2N4867-9,2N4B67A·69A 
E23O-2 
2N55l8CHP-9CHP,2N5523CHP-4CHP 
All of the above single devices 

Output Characteristics 

VGS-0.2V 

1 
o.sv 

1 

1.0V 

-l.~V 
-2.bv 
-2.5 V 

-3.0 V 

40 

VDS - DRAIN-SDURCE VOLTAGE (VOLTS) 

Transfer Characteristics 

-1 -2 -3 ..... -6 

VGS-GATE-80URCEVOLTAGE (VOLTS) 

Transconductance Characteristics 

.. 
VGS - GAU...solIRCE VOLTAGE fVOLTII 



GATE ALSO BACKSIDE CDNTACT 
SANDDAAESVtllMETAICAL 

ALL DltIIENSlcms IN lNCHfS 
tALL DIM~NSIONSINMILLIM~T~RSJ 

n-c:hannel 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) 

Output Characteristic 
'00,-.-.-.-,-,-,-,-,-,-, 
oo~~4-~-+41~1~ 

~ Bof--t-t-t-t-hvG;!;,:-:·-!;o-+-+-i 
~ 70f-l-1-:_:d::--I--+-+"' .. 'I'."', v=t"''F1 

~ 601-y<=-t-::±::::;j::;::I=~~i-t-i 

a 5°1-.-0.2IVI z 40 -0.3 V-

~ 30 -O.4~= 
I 
920 -0.7 V -0.5V-

'00 

.80 .. 

-O.B -0.9 V 

1 2 3 4 5 6 7 B 9 10 

Vos - DRAIN-SOURCE VOLTAGE (VOLTS) 

Transfer Characteristics 

Jos.,bv-
1."\ 

o~ ~ ~-20"~ >S'C 

ffi = • 
a 
z 
~ 40 

I 
E20 

~ A .. ·c 

'fS..1 '\ 

" I 7' \ 
~/.. .... 1'-1. 
~ ~ 

-0.2 -0.4 -0.6 -O.B _1.0 _1.2 

VGS-GATE-$OURCEVOLTAGE (VOLTS) 

Transconductance Characteristics 

1200 

w, .. 
~ 
112 0,> 

~ . 
~ 
o~ 

......... 

r 0 

'--:: 
/' 

7: 
~ 

'" 

~os.'~V-
f"1kHz 

p- -20"C:+-- -
V25"C . ... 
kX 
~ 
~ 

I\.~ I~ 

.f 0 -0.2 -0.4 -0.6 O.B 1.0 1.2 " ~ :s:::, 
VGS - GATE-SOURCE VOLTAGE (VOLTS) 

200 
<" 160 .. 
ffi140 

::120 

13'100 
z 

~ 
80 .. 

I 
c 40 

250 

<" 200 

" . z 

Output Characteristic 

VGS=O 
-0.1 V '== r- -0.2 V 

II -0.3 V 

"'"" f- -0.5 V 
-0.6 V 
-0.7 V == -0.8 V 

f- -0.9 V 

5 6 7 8 9 10 

VDS - DRAIN-SOURCE VOLTAGE (VOL TSI 

Transfer Characteristics 

I I - ~o,~ 'o~_ 
~ I I 

I I 
01"\ ~TlO"cl 

25"C 
~ 15 

a a 10 
g 

0 
I 
c o~ 

)<~ 85"C 

/;~, 

"' '<i!i!l!;;; ....... 
1.2 1.6 

VGS- GATE-SOURCE VOLTAGE (VOLTSI 

Transconductance Characteristics 

!'.... 1250 

! 20 
o~ 

5 150 

~ ....... 
~ 100 

C 

i 50 

~ , 
i 0 

-~os! _,olv 
""'- f-lkHz 

"- -2O"~J-f--'b?' 25"C 

~ 
><~ 85"C --
Ix: ..'\ 

" 
....... 

~ 
~ " ~ ~ 

0.4 -0.8 

VGS- GATE·SOURCE VOLTAGE (VOLTS) 

4-46 

H 
BENEFITS: 

• Low Power 
lOSS < 90~A (2N4117) 

• High Input Impedance 
IG < 1 pA (2N5906-09) 

PRINCIPAL DEVICES 

2N4117-S, 2N4117A-SA, VCR7N 
2N5S02-S 
2N4117CHP-SCHP,2N4117ACHP-SACHP, 
VCR7NCHP 
2N5S05CHP,2N5S09CHP 

Output Characteristic 

4ooHH-+-+++-+--1 H1 -I 

350IIV~-I·~-+-250 0.4 V 

-0.6 V 

150 V -O.BV 

100 IJ - .2 
V -1. V -l.BV - .4V 

1 2 3 4 5 6 7 8 9 10 

VOS - ORAIN-SOURCE VOLTAGE (VOLTS) 

Transfer Characteristics 

VOS-10V 

~ 600 . 
z 

= = 
13 400 
Z 

~ 
, 200 
C 

-1 -2 -3 -4 -6 

VGS - GATE-SOURCE VOLTAGE (VOLTS) 

Transconductance Characteristics 

1 240 
E 
.3 200 

i 
I:: 
~ 80 
c 
= 

i , 
i 0 

Vos"'OV 
f=1kHz 
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All OiMENSIONS IN 'NCHES 
(ALL DIMENSIONS IN MILLIMETERS! 

n-channel JFET 
designed for • • • 

• Analog Switches 

• Commutators 

• Choppers 

TYPE PACKAGE 

Single TO-39 
Single TO-52 
Single TO-106 
Single Chip 

PERFORMANCE CURVES (25°C unless otherwise noted) 

0 

;{ 40 , ° 
~ 350 

~ 300 

a 25 ° 

Output Characteristic 

11 
I I 

vGS-~ 

L-f..- -0.2 V 

V L-f..-~ -0.4 V 

L-~ ~ 200 

~ 15 

9100 
07-1/>- L-

~ 
L-L-~0.8 -l.OV 

0 
[j!V >- l:J.; 

1 2 J 4 5 6 7 8 9 10 

VOS - DRAIN-SOURCE VOLTAGE (VOLTS) 

Drain-Source 'ON' Resistance vs 
Ambient Temperature 

o 1. 

~ 1. 

3 1. 

:; 1. 

~ 1. 
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ID~ 1 mA 
VGS~O 

1/ 
1/ 

~ : '1/ 
, O. 7 

eO. , 
o. 5 

-55 -15 

T - TEMPERATURE j"C) 

Leakage Cu rrent vs 
Drain-Gate Voltage 

I 

~ II rOIfll_ 
~ 10~5mA'/ 
, 
o lo~ 1 rnA 

-0.Q1 ILC./.L.L.L.L.L.L.L---'--' 
o 

VOG - DRAIN·GATE VOLTAGE (VOLTS) 

Saturation Drain Curn:;,1t and 
Drain-Source 'ON' Resist·:nce vs 

Gate-Source Cutoff Voltage 

° 7 

I-----
IOSSQ,VDS=10V 

:\~~~S~~EST I , 
\1 I t-:-tf--lL' 

-k~S(O~f)JV~~10v ~ 2f-- f-- 4 
10 ~ 10nA 
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V-

° o -1.0 -2.0 -3.0-4.0 -5.0-6.0-7.0-8.0-9.0 -10 

VGS(off) - GAH>SOURCE CUTOFF VOLTAGE (VOLTS) 

Leakage Currents vs 
Ambient Temperature 

DRAIN LEAKAGE 
IO(off) 

GATE LEAKAG~ 

_.01 77 
o 75 10 150 

T _ TEMPERATURE (GC) 

Common-Source Capacitance 
vs Gate-Source Voltage 

0 

° 
16 ° 
~ 

12 10 :" 
Vos= 15V 
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f--~ .'rUI C~:CIITANICE -f-

° 
0-- c,ss 

TRANSFER CAPACITANCE 

-4 -20 

Vas - GATE-SOURCE VOLTAGE (VOLTS) 

4-48 

H 
BENEFITS, 

• Very Low Insertion Loss 
RDS(on) < 2_5 Ohms (U290. 
U294) 

• High Off-Isolation 

PRINCIPAL DEVICES 

U294-95 
U290-1 
E105-7 
U290CHP-1 CHP. E105CHP-7CHP 

Drain-Source Resistance vs Normalized 
Gate-Source Voltage 

VGS@ VDS ~ 10 V 
VGS(off)@VOS -10V 

~ ID~l00nA 

~ RDs@ID~lmA 

~100~. 
~ afl 
> ) 

~ 
'0 L. ~O".1 ::OL.2~o.L3 ~OL.4~OL.5~OL.6~OL.7~OL.'~OL.9--".0 

VGSIVGS (off) NORMALIZED 

Equivalent Input Noise Voltage vs 
vs Frequency 

VDS~5V 

10= 1,On:A 

~1O~Hffi~~~4*~~~ 

~ '1~\++~~+H~++ttm~4ff~ 

~ 
" 4~+ffi~+H*I-H~~4HOO 
~ " ~ 2ritffffiritftffi~~ttjj±llilli 

f - FREQUENCY (Hz} 



All a'MENS,a",S ,'" ''''C~ES 
'ALL VlMENSIONSINMILLIMFTERS! 

n-channel JFET 
designed for ••• H 
• VHF/UHF Amplifiers BENEFITS 

• Front End High Sensitivity Amplifiers • Industry Standard 

• Oscillators 

• Mixers 

TYPE PACKAGE 

Single TO-52 
Single TO-72 

Single TO-92 
Dual TO-99 
Quad TO-99 

Dual TO-l05 
Single OD-Sl 
Single Chip 

Dual Chip 

Quad Chip 

• 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 

• Wide Dynamic Range 
Greater Than 100 dB 

• 75 Ohm Input Match Common Gate 

PRINCIPAL DEVICES 

U308-1O 
U311 
J30S-10 
U430-1 
U350 

E430-1 
U316-17 
J30SCHP-l OCHP, U30SCHP-l0CHP, 
U311CHP, U316CHP-17CHP 
E430CHP-1CHP, U430CHP-1CHP 
U350CHP 

PERFORMANCE CURVES (25°C unless otherwise noted) 

Drain Current & Transconductance 
vs Gate-Source Cutoff Voltage 

z 

13 70 
Z 
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Z 
o 

~ 
~ 20 , 
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VGS(offi - GATE·SOURCE CUTOFF VOLTAGE (VOLTS) 

Gate Operating Current vs 
Drain-Gate Voltage 
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VDG - DRAIN·GATE VOLTAGE (VOLTS) 

ON Resistance & Output Conductance 
vs Gate-Source Cutoff Voltage 
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VGS(off) - GATE·SOURCE CUTOFF VOLTAGE (VOLTS) 

Equivalent Input Noise Voltage 
vs Frequency 

f - FREQUENCY (Hz) 

Common-Source Output Conductance 
vs Drain Current 

10 - DRAIN CURRENT (I'A) 

Junction Capacitance vs 
Gate-Source Voltage 
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.\ll DIIoIENSIONS IN INCHES 
IALLOIM~N$IONSINl.fltLIMETER$J 

n-channel JFET 
designed for ••• 

• High Frequency Amplifiers 

• Mixers 

• Oscillators 

TYPE 

Single 
Dual 
Single 
Dual 
Single 

Single 

PACKAGE 

TO-52 
TO-78 
TO-106 
51-200 
Chip 

00-81 
Single OD·82 
Dual Chip 

PERFORMANCE CURVES (25°C unless otherwise noted) 

Output Characteristic 

18 rr-rrT-rrT-rrT-rrT"'T"1 
VG~'O '6 tttii-::t±:l::t=FFl=ftf1 

1'4H-bI4+H-+H-+H--1IH 
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9 4~4-~~~4-r+~~~ 

Vos - DRAIN-50URCE VOL TAOE (VOLTS) 

Transfer Characteristics 
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Transconductance 
Characteristics 
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Vas - GATE-SOURCE VOL TAf3E (VOLTS) 

Common-Source Output Conductance 
vs Drain Current 
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10 - DRAIN CURRENT (mA) 

Leakage Cu rrents vs 
Drain-Gate Voltage 

" 
VDG - DRAlN·GATE VOLTAGE (VOLTS) 

25 

Forward Transconductance vs 
Drain Current 
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./V 
~ 

10 - DRAIN CURRENT (mAl 

10 

BENEFITS: 

• High Power Gain 

• Low Input Capacitance 

PRINCIPAL DEVICES 

U312 
2N5911-12, U257 
El14, E21D-12, E300 
E42D-1 
El14CHP, E21OCHP-12CHP, E300CHP, 
U312CHP, U314CHP-15CHP 
U314 
U315 
2N5912CHP, E420CHP-1CHP, U257CHP 

Saturation Drain Current and 
Forward Transconductance vs 
Gate-Source Cutoff Voltage 

'oss 
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VOS{offl - GATE-SOURCE CUTOFF VOLTAGE (VOLTS) 

Equivalent Input Noise Voltage 

~ 
~ 

vs Frequency . 

,00 
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Common-Source Capacitances vs 
Gate-Source Voltage 
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Vas - GATE--sotJRCE VOlTAGE (VOlTS! 
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OAHALSOIlACKSloeCONTACT 

SANDO ARE SYMMETRICAL 

ALLDIME~IOr.es'N'NCHES 
/AH DIMENSIONS IN MILLIMETERSI 

p-c:hannel JFET 
designed for ••• 

• General Purpose Amplifiers and 
Attenuators 

TYPE PACKAGE 

Single TO-1S 
Single TO-72 
Single Chip 

PERFORMANCE CURVES (25°C unless otherwise noted) 

" £ 

i 
Z 

" ~ , 
c 

" 

-<>.S 

-<>.7 

-0.6 

-<> •• 

-0.4 

-<>.3 

-<>.2 

-<>.1 

Output Characteristic 

l- I 
VGS"O 

I 
';'0.2 V 

+D.4V 

.;.0.+ V 

';'1.2 V ';'1.0V +D.SV 

-5 -10 -15 -20 -25 -30 -35 -40 

Vos - ORAIN-SOURCE VOLTAGE (VOLTS) 

Transfer Characteristic 
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VGS - GATE-SOURCE VOLTAGE (VOLTS) 

Noise Figure vs Generator Resistance 
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Gate Reverse Current vs 
Ambient Temperature 
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VGS - GATE_SOURCE VOLTAGE (VOL TSI 

Noise Figure vs Frequency 

1- FREQUENCY (kHz) 

4-54 

H 
PRINCIPAL DEVICES 

2N260S, 2N260SJAN, 2N2843 
2N3329-32, 2N3909, VCR5P 
2N260SCHP,2N2843CHP, 
2N3329CHP-32CHP,2N3909CHP 
VCR5PCHP 

Drain Current & Transconductance 
vs Gate-Source Voltage 

-8 
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IOSS@VGS-O ." / 

1-'" 
- /' 1/ 
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VGSloff) - GATE-$OURce CUTOFF VOLTAGE (VOLTS) 

Common-Source Output Conductance 
vs Drain Current 
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10 - DRAIN CURRENT (rnA) 

Equivalent Input Noise Voltage 
vs Frequency 

f - FREQUENCY 1Hz) 



UI a. CAn ALSO IlACKIIDECOfnACT 
SAND 0 A"E sYMMETRICAL 

III 
101621 

p-channel JFET 
iIesigned for ••• 

• General Purpose Amplifiers 

• Switches 

H 
BENEFITS: 

• Wid. Range of Transconductance 

PRINCIPAL DEVICES 

~J 
TYPE 

Single 
Single 

PACKAGE 

TO-72 
Chip 

2N3382. 2N33a4. 2N3386. VCR3P 
2N3382CHP-86CHP. VCR3PCHP 

1-----I~ I::! I 
ALL DIMENSIONS IN INCHU 
{AHDlME_ONSIN"'ILLIME~RSJ ~ 

PERFORMANCE CURVES (25°C unless otherwise noted) 

Output Characteristic 
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Transfer Characteristics 

VOS=-lDV 

\ 
\ 

61'\ lVP 

'" 
1\ 

• 
'\ 

I\. r-:::::: 
"""" 10 

Vas - GATE..JOURCE VOLTAGE (VOLTS) 

Transconductance Characteristics 
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i Vas _ GATE-SOURCE VOLTAGE (VOL TSI 

4-56 

Common-Source Capacitances 
vs Gate-Source Voltage 
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Vas - GATE-SOURCE VOLTAGE (VOL lS) 

Equivalent Input Noise Voltage 
vs Frequency 
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Drain Current & Transconductance 
vs Gate-Source Voltage 
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mechanical data (cont'd) 

~ (432) MIN 
~J(~;o:a)-

0178 
MJ&J 
(452) 1 0030 

T8~1~~~ 
0230 
0209 0100 
(584) (254) 
(537) 

IF-- I 
L4 LEADS 

0.019 (.483} 
0.016 (.406T DrA 
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l 0.180 r 500l /)200 (1270) 
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(470) 
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_45~ 

BOTTOM VIEW 

0045 
0055 
U~ 
(140) 

I 

r.~ 
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J~ETI~;~~)1 
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~ ~ ~ ~Q.lJJ1 (L (4~83)~ 

0060J 1 ~~:,AO~ DIA 
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ALL DIMENSION IN INCHES. 
fALL DIMENSIONS IN MILLIMETERS.) BOTTOM VIEW 
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glossary of terms and abbreviations 
1. Upper case letters indicate DC voltages and currents. 

2. Lower case letters indicate AC voltages and currents. 

3. Subscripts can refer to the terminals used in the measurements, i.e., VG = Gate Voltage; or simply help define the sym

bol, i.e., tf = Fall Time, tr = Rise Time. 

4. Triple subscripts are used for terminal references only. The first subscript is the object terminal. The second subscript is 
the common terminal. The third gives the condition of the remaining terminal(s). S = Short, 0 = open and X = neither 

open nor short (refer to the test conditions). Example: BVGSS = Breakdown Voltage from gate to source with the drain 
shorted to the source. 

btg = Common-Gate Forward Susceptance erss = Common-Source Reverse Transfer Capaci-

tance 

!>t. = Common-Source Forward Susceptance 

C.b = Source-Body Capacitance 

big. = Common-Gate Input Susceptance 

Csd = Source-Drain Capacitance 

biss = Common-Source I nput Susceptance 

Csgo = Source-Gate Capacitance 

bogs = Common-Gate Output Susceptance 

D = Drain 

boss = Common-Source Output Susceptance 

eN = Equivalent Short Circuit Input Noise Volt-

b,g = Common-Gate Reverse Susceptance age 

b" = Common-Source Reverse Susceptance 1m = Figure of Merit 

BVDGO = Drai n-Gate Breakdown Voltage G = Gate 

BVDSS = Drain-Source Breakdown Voltage 91g = Common-Gate Forward Transconductance 

BVSDX = Drain-Source Breakdown Voltage 9f. = Common-Source Forward Transconduc-

tance 

BVG1G2 = Gate-Gate Breakdown Voltage 
= Common·Source Forward Transconduc-9fso 

BVG1SS = Gate 1 to Source Breakdown Voltage 
tance @VGS= 0 

91.1/9f02 = Common-Source Forward Transconduc-

BVG2SS = Gate 2 to Source Breakdown Voltage tance Ratio 

BVGSS = Gate-Body Breakdown Voltage 9ig = Common-Gate Input Conductance 

BVGSS = Gate-Sou rce Breakdown Voltage 9i. = Common-Source I nput Conductance 

BVSDS = Source-Drain Breakdown Voltage gog = Common- Gate Output Conductance 

BVSGO = Source-Gate Breakdown Voltage !Io. = Common-Source Output Conductance 

Cdb = Drain-Body Capacitance gOS5 = Common Source Output Conductance @ 

VGS = 0 

Cdgo = Drain-Gate Capacitance 
!Io.1-9052 = Differential Output Conductance 

Cgb = Gate-Body Capacitance 
Gpg = Common-Gate Power Gain 

Cgd = Gate-Drain Capacitance Gps = Common-Source Power Gain 

Cg• = Gate- Source Capacitance 
ID(oft) = Drain Cutoff Current 

Ciss = Common-Source Input Capacitance ID(on) = Drain ON Current 

Co •• = Common-Source Output Capacitance lOGO = Drain-Gate Leakage 

6·2 



sales oHices 

INTERNATIONAL SALES OFFICES 

FRANCE UNITED KINGDOM HONG KONG 

Siliconix S.A.R.L. Siliconix, Ltd. 
70-72 Avenue du General de Gaulle 
Echat 660 

Siliconix Ltd. 
Brook House 
Northbrook Street 
Newbury, Berks. 
RG131AH 
(0635164846 
Tlx849357 

131-133 Wai Yip Street 
Fourth Floor, Kwun Tong 
Kowloon, Hong Kong 
3-428233 

94022 Creteil Cedex 
377.12.51 
Tlx: CACIMOND230389F 

WEST GERMANY 

Siliconix GmbH 
D-7024 Filderstadt 1 
Postfach 1340 
Johannesstrasse 27 
(0711) 702066 
Tlx: 7 -255 553 

Siliconix incorporated 
401 Broad Hollow Rd., Rt. 110 
Expwy Plaza, Suite L 120 
Melville, L.I., NY 11746 
(516) 694-8474 
Twx: 510-224-6508 

Siliconix incorporated 
235 Bear Hill Rd 
Waltham, MA 02154 
(617) 890-7180 
Twx: 71 0-324-1783 

Manufacturing Facility 

Siliconix, Ltd. 
Morriston 

Swansea, Wales 
United Kingdom SA6 6NE 
(07921 74681 
Tlx: 48197 

U.S. SALES OFFICES 

Tlx: 74449 SILX HX 

JAPAN 

Siliconix Japan 
101 Daigo Tanaka Bldg. 
4-4 I idabashi, 3-Chome 
Chiyoda-Ku, Tokyo, Japan 102 
03-262-4777 
Tlx: J-22866 

Siliconix incorporated 
13777 N. Central Expwy 
Suite 302 
Dallas, TX 75243 
(214) 234-6927 
Twx: 910·867-4772 

Siliconix incorporated 
2201 Laurelwood Road 
Santa Clara, CA 95054 
(408) 246-8000 

Siliconix incorporated 
16152 Beach Blvd., Suite 107 E 
Huntington Beach, CA 92647 
(213) 592-1336 (or) 

Twx: 910-338-0227 

Siliconix incorporated Siliconix incorporated 
7400 Metro 8Ivd., Suite 385 2275 E. Arapahoe Rd. 
Minneapolis, MN 55435 Suite 301 
(612) 835-2515 Littleton, CO 80122 
Twx: 910-576-2778 (303) 795-3187 

Twx: 910-935-0874 
Siliconix incorporated 
1098 S. Milwaukee 
Wheeling, I L 60090 
(312) 541-0131 
Twx: 910-576-2778 
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(714) 540-0188 
Twx: 910-596-1742 

Siliconix incorporated 
2430 S. 20th St. 
Phoenix, AZ 85034 
(602) 252-5885 
Tlx: 668325 
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