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Introduction

This is National Semiconductor’s first Field Effect
Transistor/Analog Switches Data Book. It is the
direct result of the designer’'s desire to have a
complete, concise, up to date handbook for dis-
crete FETs and FET analog switches.

There are over 1000 Junction FETs and analog
switches available from at least 8 major suppliers
and many smaller ones. In order to ease the de-
signer’s task, National has selected approximately
350 types as representative of a product that
reflects the best available current technology.
Certain of these products have been designated
preferred parts. To qualify as a preferred part,

Product Profile

Field Effect Transistors. National offers 17 JFET
processes which cover the full range of possible
products. Devices with leakage currents as low as
0.1 pA are available along with devices suitable
for operation at VHF frequencies. Low noise FETs
for audio and subaudio applications are available
along with the industry’s broadest line of mono-
lithic dual FETs. National invented the monolithic
dual JFET and consistently wins praise for consis-
tent performance to the tightest offset and drift
specifications. National’s cascode dual JFETs
(Process 84, 94) offer superior CMRR and low
leakage currents even at extended voltages.

Analog Switches. National Semiconductor has for
many years supplied a full line of analog switches
which served the designer’s needs for high quality,
competitively priced products. Recognizing the
need for improved reliability and lower cost as

a product must offer the latest technology, the
best performance, excellent deliverability and
competitive prices. These preferred parts should be
considered first in all applications.

If you are a first-time user of FETs and FET analog
switches, you will find this catalog invaluable in
making your selection. Old hands will appreciate
the concise selector guides and accurate process
curves. Whatever your experience, you will find
National’s Sales Representatives, Field Applica-
tion Engineers and Factory Personnel willing and
able to help with any application problems or
questions.

industry usage increased, National developed the
BI-FETT™ technology and other monolithic FET
structures which have become the industry stan-
dard for analog switches. The preferred parts
shown in this data book utilize these processes.
Most are function, pin and specification compatible
with earlier products available in the market place.

High Reliability Product. National Semiconductor
is committed to supplying the military/aerospace
markets with the highest quality product available.
Presently, National is qualified to supply 85% of
all FETs on the MIL-S-19500 QPL—more than any
other supplier. Our capability covers a wide range
of standard and special testing and processing to
levels as specified in MIL-S-19500, MIL-STD-750,
MIL-STD-883, MIL-M-38510. Contact your local
representative or regional office for information
concerning your specific requirements.

3]1J01d 19NpOId pue uonodNpoLU|



How to Use This Catalog

How to Use This Catalog

The Field Effect Transistor/Analog Switch Data
Book is divided into 7 sections. The following
information is contained in each.

Alpha-numeric parts lists and cross
reference guides

FET selector guides including a
complete guide by application to all
part types offered by National. This
is the complete guide to National
FET specifications and is indexed in
Section 1. Preferred parts are shown
with gray overprinting.

Section 1

Sec'Eion 2

FET process characteristics giving
complete information on all proces-
ses, including all parts manufactured
from a particular process by package
type.

FET preferred parts data sheets.

Section 3

Section 4

Section 5 Analog switch selector guides and

data sheets.

Section 6 Applications notes on FETs and

analog switches.

Section 7 Physical Dimensions

The following suggested procedure will help you
find the device you need.

Part Number Known: Go to section 1. If alter-
nate type found in cross reference guide, then
compare alternate specification in section 2 against
desired part type for compatibility.

Specification Known: Refer to “FET Process
Comparison Chart” in section 2 to find the most
compatible process. Then turn to the specific
process in section 3 for a listing of specific device
type numbers available in that process. Take
special note of preferred part types. Full data
sheets are available in section 4.

Application Known: For FETs, turn to "“Choose
the Proper FET" and “FET Application Guide’’ in
section 2. Refer also to “Important Parameters by
Application” as needed. Once a process is selected,
refer to section 3 and to the proper preferred part
type. For analog switches, refer to section 5 ““Ana-
log Switch Selector Guide’".

None of the Above: Contact local representative
or regional office for assistance.




FET Parts List

SELECTION PREFERRED PARTS
DEVICE PROCESS/PACKAGE GUIDE DATA SHEET PROCESS PAGE

e 2N2608 89/11 2-19 3-23
2N2609 88/11 2-19 3-21
2N3069 52/02 2-13 3-8
2N3070 52/02 2-13 3-8
2N3329 89/23 2-19 3-23
2N3330 89/23 2-19 3-23
2N3331 89/23 2-19 3-23
2N3332 89/23 2-19 3-23
2N3368 52/02 2-13 3-8
2N3369 52/02 2-13 3-8
2N3370 52/02 2-13 3-8
2N3382 88/23 2-19 3-21
2N3384 88/23 2-19 3-21
2N3386 88/23 2-19 3-21
2N3436 55/02 2-13 3-12
2N3437 55/02 2-13 3-12
2N3438 55/02 2-13 312
2N3458 52/02 2-13 3-8
2N3459 52/02 2-13 3-8
2N3460 52/02 213 3-8
2N3684 52/25 2-13 4-3 3-8
2N3685 52/25 2-13 4-3 3-8
2N3686 52/25 2-13 4-3 3-8
2N3687 52/25 2-13 4-3 3-8
2N3819 50/74 2-11 3-3
2N3821 55/25 2-13 3-12
2N3822 55/25 2-13 3-12

® 2N3823 50/25 2-1 3-3
2N3824 55/25 2-9 3-12
2N3921 83/12 2-15 3-16
2N3922 83/12 2-15 3-16
2N3954 83/12 2-15 4-4 3-16
2N3954A 83/12 2-15 4-4 3-16
2N3955 83/12 2-15 4-4 3-16
2N3955A 83/12 2-15 4-4 3-16
2N3956 83/12 2-15 4-5 3-16
2N3957 83/12 2-15 4-5 3-16
2N3958 83/12 2-15 4-5 3-16
2N3966 50/25 29 3-3
2N3967 52/25 2-13 3-8
2N3967A 52/25 2-13 3-8
2N3968 52/25 2-13 3-8
2N3968A 52/25 2-13 3-8
2N3969 52/25 2-13 3-8
2N3969A 52/25 2-13 3-8
2N3970 51/02 2-9 3-6
2N3971 51/02 2-9 3-6
2N3972 51/02 2-9 3-6

e Denotes JAN qualified type
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FET Parts List

FET Parts LiSt (Continued)

PREFERRED PARTS

SELECTION
DEVICE PROCESS/PACKAGE GUIDE DATASHEET PROCESS PAGE
2N3993 88/23 2-19 3-21
2N3993A 88/23 2-19 3-21
2N3994 88/23 2-19 3-21
2N3994A 88/23 2-19 3-21
2N4084 83/12 2-15 3-16
2N4085 83/12 2-15 3-16
e 2N4091 51/02 29 4-6 3-6
® 2N4092 51/02 2:9 4-6 3-6
e 2N4093 51/02 2:9 4-6 3-6
2N4117 53/25 2-13 3-10
2N4117A 53/25 2-13 4.7 3-10
2N4118 53/25 2:13 3-10
2N4118A 53/25 2-13 4-7 3-10
2N4119 53/25 2-13 3-10
2N4119A 53/25 2-13 4.7 3-10
2N4220 55/25 2-14 3-12
2N4220A 55/25 2-14 3-12
2N4221 55/25 2-14 3-12
2N4221A 55/25 2-14 3-12
2N4222 55/25 2-14 312
2N4222A 55/25 2-14 3-12
2N4223 50/25 2-11 33
2N4224 50/25 2-11 33
2N4338 52/02 2-14 4.8 3-8
2N4339 52/02 2-14 4-8 3-8
2N4340 52/02 2-14 4-8 38
2N4341 52/02 2-14 4-8 3-8
2N4381 89/11 2-19 3-23
2N4382 88/11 2-19 3-21
2N4391 51/02 2-9 4-9 3-6
2N4392 51/02 2:9 4-9 36
2N4393 51/02 2:9 4-9 36
2N4416 50/25 211 4-10 3-3
o 2N4416A 50/25 2-11 4-10 3-3
e 2N4856 51/02 2:9 4-11 36
2N4856A 51/02 2:9 3-6
® 2N4857 51/02 29 4-11 3-6
2N4857A 51/02 2:9 36
e 2N4858 51/02 2:9 4-11 3-6
2N4858A 51/02 2:9 3-6
e 2N4859 51/02 2:9 36
2N4859A 51/02 2:9 3-6
e 2N4860 51/02 2:9 36
2N4860A 51/02 2:9 3-6
® 2N4861 51/02 2:9 3-6
2N4861A 51/02 29 36
2N5018 88/11 2-19 3-21
2N5019 88/11 2-19 3-21

e Denotes JAN qualified type




FET Pal"ts LiSt (Continued)

SELECTION PREFERRED PARTS
DEVICE PROCESS/PACKAGE GUIDE DATA SHEET PROCESS PAGE

2N5020 89/11 2-20 3-23
2N5021 89/11 2-20 3-23
2N5045 83/12 2-16 3-16
2N5046 83/12 2-16 3-16
2N5047 83/12 2-16 3-16
2N5078 50/25 2-11 3-3
2N5103 50/25 2-14 33
2N5104 50/25 2-14 3-3
2N5105 50/25 2-14 3-3

® 2N5114 88/11 2-19 4-12 3-21

® 2N5115 88/11 2-19 4-12 321

® 2N5116 88/11 2-19 4-12 3-21
2N5196 83/12 2-16 4-13 3-16
2N5197 83/12 2-16 4-13 3-16
2N5198 83/12 2-16 4-13 3-16
2N5199 83/12 2-16 4-13 3-16
2N5245 90/77 2-11 4-14 3-25
2N5246 90/77 2-11 4-14 3-25
2N5247 90/77 2-11 4-14 3-25
2N5248 50/74 2-11 3-3
2N5358 55/25 2-14 4-15 3-12
2N5359 55/25 2-14 4-15 3-12
2N5360 55/25 2-14 4-15 312
2N5361 55/25 2-14 4-16 3-12
2N5362 55/25 2-14 4-16 3-12
2N5363 55/25 2-14 4-16 3-12
2N5364 55/25 2-14 4-16 3-12
2N5397 90/25 2-11 4-17 3-26
2N5398 90/25 2-11 3-25
2N5432 58/07 2-9 4-18 3-14
2N5433 58/07 29 4-18 3-14
2N5434 58/07 2-9 4-18 3-14
2N5452 83/12 2-16 3-16
2N5453 83/12 2-16 3-16
2N5454 83/12 2-16 3-16
2N5457 55/72 2-14 4-19 3-12
2N5458 55/72 2-14 4-19 3-12
2N5459 55/72 2-14 4-19 312
2N5460 89/71 2-20 4-20 3-23
2N5461 89/71 2-20 4-20 3-23
2N5462 89/71 2-20 4-20 3-23
2N5484 50/72 2-11 4-21 3-3
2N5485 50/72 2-11 4-21 3-3
2N5486 50/72 2-11 4-21 3-3
2N5515 95/12 2-17 3-33
2N5516 95/12 2-17 3-33
2N5517 95/12 2-17 3-33
2N5518 95/12 2-17 3-33

e Denotes JAN qualified type
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FET Pal'tS LiSt (Continued)

SELECTION PREFERRED PARTS
DEVICE PROCESS/PACKAGE GUIDE DATA SHEET PROCESS PAGE
2N5519 95/12 2-17 3-33
2N5520 95/12 2-17 4-22 3-33
2N5521 95/12 2-17 4-22 3-33
2N5522 95/12 2-17 4-22 3-33
i 2N5523 95/12 2-17 4-22 3-33
2N5524 95/12 2-17 4-22 3-33
2Nb5545 *83/12 2-16 4-23 3-16
2N5546 *83/12 2-16 4-23 3-16
2Nb547 *83/12 2-16 4-23 3-16
2Nbbb5 50/72 2-9 33
2N5556 50/25 2-14 3-3
2N5557 50/25 2-14 3-3
2N5558 50/25 2-14 33
2N5561 198/12 2-16 3-37
2N5562 198/12 2-16 3-37
2N5563 198/12 2-16 3-37
2N5564 96/12 217 4-24 3-35
2N5565 96/12 2-17 4-24 3-35
2N5566 96/12 2-17 4-24 3-35
2N5638 51/72 2-10 4-25 3-6
2N5639 51/72 2-10 4-25 3-6
2N5640 51/72 2-10 4-25 3-6
2N5653 51/72 2-10 3-6
2N5654 51/72 2-10 3-6
2N5668 50/72 2-11 3-3
2N5659 50/72 2-11 3-3
2N5670 50/72 2-11 3-3
2N5902 84/24 2-18 3-18
2N5903 84/24 2-18 3-18
2N5904 84/24 2-18 3-18
2N5905 84/24 2-18 3-18
2N5906 84/24 2-18 4-26 3-18
2N5907 84/24 2-18 4-26 3-18
2N5908 84/24 2-18 4-26 3-18
2N5909 84/24 2-18 4-26 3-18
N1 93/24 2-17 4-27 3-29
2Nbu12 93/24 2-17 4-27 3-29
2N5949 50/77 2-11 3-3
2N5950 50/77 2-11 3-3
2N5951 50/77 2-1 3-3
2N5952 50/77 2-11 3-3
2N5953 50/77 2-11 3-3
2N6483 95/12 2-17 4-29 3-33
2N6484 95/12 2-17 4-29 3-33
2N6485 95/12 2-17 4-29 3-33
BC264A 50/77 2-20 33
BC2648 50/77 2-20 33
BC264C 50/77 2-20 3-3

* JAN qualification pending. Consult factory.
1 Process in development




FET Pal’tS LiSt (Continued)

SELECTION PREFERRED PARTS
DEVICE PROCESS/PACKAGE GUIDE DATA SHEET PROCESS PAGE
BC264D 50/77 2-20 33
BF244A 50/74 2-20 33
BF244B 50/74 2-20 33
BF244C 50/74 2-20 33
RE245A 50/77 2-20 33
512458 50/77 2-20 33
BF245C 50/77 2-20 33
BF246A 51/74 2-20 3-6
BF2468 51/74 2-20 36
BF246C 51/74 2-20 36
BF247A 51/77 2-20 3-6
BF2478 51/77 2-20 36
BF247C 51/77 2-20 3-6
BF256A 50/77 2-20 33
BF256B 50/77 2-20 33
BF256C 50/77 2-20 33
J108 58/72 2-10 4-30 3-14
J109 58/72 2-10 4-30 314
J110 58/72 2-10 4-30 3-14
J111 51/72 2-10 4-31 36
J112 51/72 2-10 4-31 36
J113 51/72 2-10 4-31 36
J114 90/72 2-10 3-25
J174 88/74 2-19 4-32 3-21
J175 88/74 2-19 4-32 3-21
J176 88/74 2-19 4-32 3-21
J177 88/74 2-19 4-32 3-21
J201 52/72 2-14 4-33 38
J202 52/72 2-14 4-33 3-8
J203 52/72 2-14 4-33 38
J210 90/72 2-14 4-34 3-25
J211 90/72 2-14 4-34 3-25
J212 90/72 2-14 4-34 325
J270 . 88/74 2-20 4-35 3-21
J271 88/74 2-20 4-35 3-21
J300 90/72 2-11 4-36 3-25
J304 50/72 2-11 4-37 3-3
J305 50/72 211 4-37 33
J308 92/72 2-11 3-27
J309 92/72 2-11 4-38 327
J310 92/72 2-11 4-38 327
J401 198/60 2-16 337
J402 +98/60 2-16 337
Jao3 198/60 2-16 3-37
Jao4 198/60 2-16 337
J405 198/60 2-16 337
J406 - 198/60 2-16 3-37
J410 83/60 2-16 3-16

tProcess in development
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FET Parts LiSt (Continued)

SELECTION PREFERRED PARTS
DEVICE PROCESS/PACKAGE GUIDE DATA SHEET PROCESS PAGE

Jan 83/60 2-16 3-16
J412 83/60 2-16 3-16
MPF102 50/72 212 33
MPF103 55/72 2-14 3-12
MPF104 55/72 2-14 3-12
MPF 105 55/72 2-14 3-12
MPF 106 50/72 2-12 33
MPF107 50/72 2-12 3-3
ViPF108 55/72 2-12 3-12
MPF 109 55/72 2-14 3-12
MPF111 50/72 2-15 3-3
MPF112 55/72 2-15 3-12
NDF9401 94/24 2-18 3-31
NDF9402 94/24 2-18 3-31
NDF9403 94/24 2-18 3-31
NDF9404 94/24 2-18 3-31
NDF9405 94/24 2-18 3-31
NDF9406 94/12 2-18 4-39 3-31
NDF9407 94/12 2-18 4-39 3-31
NDF9408 94/12 2-18 4-39 3-31
NDF9409 94/12 2-18 4-39 3-31
NDF9410 94/12 2-18 4-39 3-31
NF5101 51/25 2-12 4-40 3-6
NF5102 51/25 2-12 4-40 3-6
NF5103 51/25 2-12 4-40 3-6
NPD5564 96/67 2-17 4-24 3-35
NPD5565 96/67 2-17 4-24 3-35
NPD5566 96/67 2-17 4-24 3-35
NPD8301 83/67 2-16 4-41 3-16
NPD8302 83/67 2-16 4-41 3-16
NPD8303 83/67 2-16 4-41 3-16
NPD9801 198/67 2-16

NPD9802 198/67 2-16

NPD9803 198/67 2-16

P1086E 88/71 2-19 3-21
P1087E 88/71 219 3-21
PF5101 51/72 2-12 4-40 3-6
PF5102 51/72 2-12 4-40 3-6
PF5103 51/72 2-12 4-40 3-6
PN3684 52/72 2-15 4-3 3-8
PN3685 52/72 2-15 4-3 3-8
PN3686 52/72 2-15 4-3 3-8
PN3687 52/72 2-15 4-3 3-8
PN4091 51/72 2-10 4-6 3-6
PN4092 51/72 2-10 4-6 3-6
PN4093 51/72 2-10 4-6 3-6
PN4220 55/72 2-15 3-12
PN4221 55/72 2-15 3-12

tProcess in development
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FET PartS LiSt (Continued)

SELECTION PREFERRED PARTS
DEVICE PROCESS/PACKAGE GUIDE DATA SHEET PROCESS PAGE
PN4222 55/72 2-15 312
PN4223 50/72 2-12 3-3
PN4224 50/72 2-12 33
PN4302 52/72 2-15 3-8
PN4303 52/72 2-15 38
PN4304 52/72 2-15 3-8
PN4342 89/71 2-20 3-23
PN4343 88/71 2-20 3-21
PN4360 89/71 2-20 323
PN4391 51/72 2-10 4-9 36
PN4392 51/72 2-10 4-9 36
PN4393 51/72 2-10 4-9 36
PN4416 50/72 212 33
PN4856 51/72 2-10 4-11 36
PN4857 51/72 2-10 4-11 3-6
PN4858 51/72 2-10 4-11 3-6
PN4859 51/72 2-10 3-6
PN4860 51/72 2-10 36
PN4861 51/72 2-10 36
PN5033 89/71 2-20 3-23
PN5163 50/72 2-15 33
TIS58 50/74 2-15 33
TIS59 50/74 2-15 33
TIS73 51/77 2-10 36
TIS74 51/77 2-10 36
TIS75 51/77 2-10 3-6
U1897E 51/72 2-10 36
U1898E 51/72 2-10 36
U1899E 51/72 2-10 3-6
U231 83/12 2-16 316
U232 83/12 2-16 3-16
U233 83/12 2-16 3-16
U234 83/12 2-16 3-16
U235 83/12 2-16 3-16
U257 93/24 2-17 3-29
U300 88/11 2-20 3-21
U301 88/11 2-20 3-21
U304 88/11 2-19 3-21
U305 88/11 2-19 3-21
U306 88/11 2-19 3-21
U308 92/07 2-12 3-27
U309 92/07 2-12 4-42 3-27
U310 92/07 2-12 4-42 3-27
U312 90/07 2-12 325
U320 58/09 2-12 3-14
U321 58/09 2-12 314
U322 58/09 2-12 3-14
U401 198/12 2-16 3-37

TProcess in development
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FET Parts List

FET Pal'tS LiSt (Continued)

SELECTION PREFERRED PARTS
DEVICE PROCESS/PACKAGE GUIDE DATA SHEET PROCESS PAGE
U402 198/12 2-16 3-37
U403 198/12 2-16 3-37
U404 198/12 2-16 3-37
U405 198/12 2-16 3-37
U406 198/12 2-16 3-37
U421 186/24 2-18 3-20
u422 186/24 2-18 3-20
U423 186/24 2-18 3-20
U424 186/24 2-18 3-20
U425 186/24 2-18 3-20
U426 186/24 2-18 3-20
U430 92/24 2-17 3-27
U431 92/24 2-17 3-27

tProcess in development
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JFET Cross Reference Guide

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

REPLACEMENT CODE

* |dentical specification and pin configuration

e FEqual or better specification, identical pin
configuration

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

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

N No equivalent process

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

INDUSTRY TYPE
NUMBER

2N3329
2N3330
2N3331
2N3332
2N3365
2N3366
2N3367
2N3368
2N3369
2N3370
2N3376
2N3378
2N3380
2N3382
2N3384
2N3386
2N3436
2N3437
2N3438
2N3452
2N3453
2N3454
2N3455
2N3456
2N3457
2N3458
2N3459
2N3460
2N3574
2N3575
2N3578
2N3684
2N3684A
2N3685
2N3685A
2N3686
2N3686A
2N3687
2N3687A
2N3819
2N3820
2N3821
2N3822
2N3823
2N3824
2N3909
2N3909A
2N3921
2N3922
2N3954
2N3954A
2N3955
2N3955A
2N3956
2N3957
2N3958
2N3966

REPLACEMENT
CODE

*

* @ M ® *x * x @ W B

*

*x® *x® @ @ H B x x x @ B @3 ¥ E B *

* @

*

NATIONAL
PART
NUMBER

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

JFET Cross Reference Guide (continue

INDUSTRY TYPE
NUMBER

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

REPLACEMENT
CODE

¥ * ® © @

* O @ ® x

*

%

e © o e =

NATIONAL
PART
NUMBER

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

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

2N4220
2N4220A
2N4221
2N4221A
2N4222
2N4222A
2N4223
2N4224
PN4302
PN4303
PN4304
2N4338
2N4339
2N4340
2N4341
PN4342
PN4343
PN4360
2N4381
2N4382
2N4391
2N4392
2N4393
2N4416
2N4416A

2Nb5432
2N5433
2N5432
2N5433

INDUSTRY TYPE
NUMBER

2N4856
2N4856A
2N4857
2N4857A
2N4858
2N4858A
2N4859
2N4859A
2N4860
2N4860A
2N4861
2N4861A
2N4867
2N4867A
2N4868
2N4868A
2N4869
2N4869A
2N43881
2N4882
2N4883
2N4884
2N4885
2N4886
2N4977
2N4978
2N4979
2N5018
2N5019
2N5020
2N5021
2N5033
2N5045
2N5046
2N5047
2N5078
2N5103
2N5104
2N5105
2N5114
2N5115
2N5116
2N5163
2N5196
2Nb197
2N5198
2N5199
2N5245
2Nb246
2N5247
2N5248
2N5265
2N5266
2N5267
2N5268
2N5269
2N5270

REPLACEMENT
CODE

*******************e****""ZZZZZZQ‘

eNoNoNONe N
MMM T T

NATIONAL
PART
NUMBER

2N4856
2N4856A
2N4857
2N4857A
2N4858
2N4858A
2N4859
2N4859A
2N4860
2N4860A
2N4861
2N4861A

2NB432
2N5433
2N5434
2N5018
2N5019
2N5020
2N5021
PN5033
2N5045
2N5046
2N5047
2N5078
2N5103
2N5104
2N5105
2N5114
2N51156
2N5116
2N5163
2N5196
2N5197
2N5198
2N5199
2Nb5245
2Nb5246
2N5247
2N5248
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JFET Cross Reference Guide (continuea)

INDUSTRY TYPE REPLACEMENT NA';I’AI‘?#AL
NUMBER CODE NUMBER
2N5277 N
2N5278 N
2N5358 * 2N5358
2N5359 * 2N5359
2N5360 * 2N5360
2N5361 * 2N5361
2N5362 * 2N5362
2N5363 * 2N5363
2N5364 * 2N5364
2N5391 CF
2N5392 CF
2N5393 CF
2N5394 CF
2N5395 CF
2N5396 CF
2N5397 * 2N5397
2N5398 * 2N5398
2N5432 * 2N5432
2Nb433 * 2N5433
2N5434 * 2Nb434
2N5452 ¥ 2N5452
2N5453 . * 2N5453
2N5454 * 2Nb454
2N5457 * 2Nb457
2N5458 * 2N5458
2N5459 * 2Nb5459
2N5460 * 2N5460
2N5461 * 2N5461
2Nb5462 * 2N5462
2N5463 N
2Nb5464 N
2N5465 N
2N5471 L] 2N5020
2N5472 L] 2N5020
2N5473 L 2N5020
2N5474 = 2N5020
2N5475 L] 2N5020
2N5476 L] 2N5020
2N5484 * 2N5484
2N5485 * 2N5485
2N5486 * 2N5486
2N5515 * 2N5515
2Nb5516 * 2N5516
2N5517 * 2N5517
2Nb6518 * 2N5518
2N5519 * 2N5519
2N5520 * 2N5520
2Nb5521 * 2N5521
2N5522 * 2Nb522
2N5523 * 2N5523
2Nb5524 * 2Nb524
2N5543 N
2N5544 N
2Nb545 * 2Nb5545
2N5546 * 2N5546
2N5547 * ) 2N5547
2N5549 (] 2N5397

INDUSTRY TYPE
NUMBER

2N5555
2Nb5556
2N5557
2N5558
2N5561
2N5562
2N5563
2N5564
2N5565
2N5566
2N5638
2N5639
2N5640
2N5647
2N5648
2N5649
2N5653
2N5654
2N5668
2N5669
2N5670
2N5902
2N5903
2N5904
2N5905
2N5906
2N5907
2N5908
2N5909
2N5911
2N5912
2N5949
2N5950
2N5951
2N5952
2N5953
2N6449
2N6450
2N6451
2N6452
2N6453
2N6454
2N6483
2N6484
2N6485
Ab5T6449
A5T6450
AD3954
AD3954A
AD3955
AD3955A
AD3956
AD3957
AD3958
AD5905
AD5906
AD5907

REPLACEMENT
CODE

*

e 006000006060 =

NATIONAL
PART
NUMBER

2Nb5555
2N5556
2Nb5557
2Nb558
2N5561
2N5562
2N5563
2Nb564
2Nb5565
2N5566
2N5638
2N5639
2N5640
2N3686
2N3686
2N3685
2N5653
2N5654
2N5668
2N5669
2N5670
2N5902
2N5903
2N5904
2N5905
2N5906
2N5907
2N5908
2N5909
2N5911
2N5912
2N5949
2N5950
2N5951
2N5952
2N5953

2N6483
2N6484
2N6485

2N3954
2N3954A
2N3955
2N3955A
2N3956
2N3957
2N3958
2N5905
2N5906
2N5907
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JFET Cross Reference Guide

JFET Cross Reference Guide (continuea)

INDUSTRY TYPE

NUMBER

AD5908
AD5909
AD830
AD831
AD832
AD833
ADB833A
AD835
AD836
AD837
AD838
AD839
AD840
AD841
AD842
AD845
AD846
BF244A
BF244B
BF244C
BF245A
BF245B
BF245C
BF246A
BF246B
BF246C
BF247A
BF247B
BF247C
BF256A
BF256B
BF256C
BF264A
BF264B
BF264C
BF264D
C413N
C681
C681A
C683
C683A
C685
C685A
CM640
CM641
CMVi642
CM643
CM644
CM645
CM646
Cve47
CP640
CP643
CP650
CP651
CP652
CP653

REPLACEMENT
CODE

*H @ E B R H B AR @ E B E 3T BN O

*

*

*

NATIONAL

PART

NUMBER

2N5908
2N5909
2N5906
2N5907
2N5908
2N5909
2N5909
NDF9407
NDF9408
NDF9408
NDF9409
NDF9410
2N5520
2N5521
2N5523
2N5911
2N5912
BF244A
BF244B
BF244C
BF245A
BF245B
BF245C
BF246A
BF246B
BF246C
BF247A
BF2478B
BF247C
BF256A
BF256B
BF256C
BF264A
BF264B
BF264C
BF264D
2N4859
2N4338
2N4338
2N4339
2N4339
2N4220
2N4220
2N4391
2N4391
2N4392
2N4391
2N4393
2N4392
2N4392

U322
2N4391
U322
U320
U322
U320

INDUSTRY TYPE
NUMBER

E100
E101
E102
E103
E105
E106
E107
E108
E109
E110
ET11
E112
E113
E114
E174
E175
E176
E177
E201
E202
E203
E210
E211
E212
E230
E231
E232
E270
E271
E300
E304
E305
E308
E309
E310
E311
E312
E400
E401
E402
E410
E411
E412
E420
E421
FEOG654A
FEO654B
FE3819
FE5245
FE5246
FEG247
FE5457
FEB5458
FE5459
FEB484
FE5485
FE5486

REPLACEMENT
CODE

g..........III.................ZZZ...O

NATIONAL
PART
NUMBER

J202
J201
J202
J203

J108
J109
J110
J111
J112
J113
J114
J174
J175
J176
J177
J201
J202
J203
J210
J211
J212
PN3685
PN3684
PN368
J270
J271
J300
J304
J305
J308
J309
J310
J309
J310

U257

U257

PN4416
PN4303
2N3819
2N5245
2N5246
2N5247
2Nb5457
2N5458
2N5459
2Nb5484
2Nb5485
2Nb486




JFET Cross Reference Guide (continued)

INDUSTRY TYPE  REPLACEMENT NAPT /igﬁA"
NUMBER CODE NUMBER
FM1100A " 2N5906
FM1101A u 2N5906
FM1102A = 2N5907
FM1103A . 2N5908
FM1104A . 2N5909
FM105A . NDF9401
FM1106A . NDF9401
FM1107A u NDF9402
FM1108A " NDF9403
FM1109A . NDF9405
FM1110A . 2N3957
FM1111A " 2N3958
FM3954 ° 2N3954
FM3954A ° 2N3954A
FM3955 ° 2N3955
FM3955A ° 2N3955A
FM3956 ° 2N3956
FM3957 ° 2N3957
FM3958 ° 2N3958
FT0B54A . 2N3824
FT0654B n 2N3824
FT0654C . 2N4221
FT3820 . 2N3820
IMF3954 . 2N3954
IMF3954A ° 2N3954A
IMF3955 ° 2N3955
IMF3955A ° 2N3955A
IMF3956 ° 2N3956
IMF3957 ° 2N3957
IMF3958 ° 2N3958
1T100 " 2N5115
IT101 . 2N5116
IT108 ° 2N5486
1IT109 ° 2N5397
ITE3066 L] 2N4340
ITE3067 " 2N4338
ITE3068 " 2N4338
ITE4117 ° 2N4117
ITE4118 ° 2N4118
ITE4119 ° 2N4119
ITE4338 ° 2N4338
ITE4339 ° 2N4339
ITE4340 ° 2N4340
ITE4341 . 2N4391
ITE4391 * PN4391
ITE4392 * PN4392
ITE4393 ° PN4393
ITE4416 ° PN4416
ITE4867 = PN3686
ITE4868 " PN3685
ITE4869 L] PN3684
J108 * J108
J109 * J109
J110 * J110
J111 * J111
J112 * J112

J113 * J113

INDUSTRY TYPE
NUMBER

J114
J174
J175
J176
J177
J201
J202
J203
J270
J271
J300
J304
J305
J401
Ja02
J4o3
Jao4
J40s
J406
J410
Jan
Ja12
J1401
J1402
J1403
J1404
J1405
J1406
KE3684
KE3685
KE3686
KE3970
KE3971
KE3972
KE4091
KE4092
KE4093
KE4220
KE4221
KE4222
KE4223
KE4224
KE4391
KE4392
KE4393
KE4416
KE4856
KE4857
KE4858
KE4859
KE4860
KE4861
KE5103
KE5104
KE5105
MFE2000
MFE2001

REPLACEMENT
CODE

NATIONAL
PART
NUMBER

J114
J174
J175
J176
J177
J201
J202
J203
J270
J271
J300
J304
J305
J401
J402
J4o3
Jao4
J405
J406
J4a10
Jan
J412
J1401
J1402
J1403
J1404
J1405
J1406
PN3684
PN3685
PN3686
PN4391
PN4392
PN4393
PN4091
PN4092
PN4093
PN4220
PN4221
PN4222
PN4223
PN4224
PN4391
PN4392
PN4393
PN4416
PN4856
PN4857
PN4858
PN4859
PN4860
PN4861
2N5952
2N5953
PN4416
2N4416
2N4416

Cw
m
m
-]
o
-
(o}
(/)]
(7))
X
®
—y
®
-
(1]
=
(2]
(1]
Q)
=
Q.
o




JFET Cross Reference Guide

JFET Cross Reference Guide (continuea)

INDUSTRY TYPE
NUMBER

MFE2004
MFE2005
MFE2006
MFE2007
MFE2008
MFE2009
MFE2010
MFE2011
MFE2012
MFE2093
MFE2094
MFE2095
MFE2133
MFE4007
MFE4008
MFE4009
MFE4010
MFE4011
MFE4012
MPF102
MPF103
MPF104
MPF105
MPF106
MPF107
MPF108
MPF109
MPF111
MPF112
MPF161
MPF256
MPF820
MPF970
MPF971
MPF4391
MPF4392
MPF4393
NDF9401
NDF9402
NDF9403
NDF9404
NDF9405
NDF9406
NDF9407
NDF9408
NDF9409
NDF9410
NF500
NF501
NF506
NF510
NF520
NF521
NF522
NF523
NF530
NF531

NATIONAL
PART
NUMBER

2N4393
2N4392
2N4391
2N4857
2N4391
2N4856
2N4856
2N5433
2N5433
2N3687
2N3686
2N3685
2N4392
2N2608
2N2608
2N3329
2N3330
2N3330
2N3331
MPF102
* MPF103
* MPF104
* MPF 105
* MPF106
* MPF107
* MPF108
* MPF109
* MPF111
* MPF112
® 2N5461
L] J211

= J309
®

°

REPLACEMENT
CODE

* @ 8@ B 3 B 5§ 5 8 B R H B R N E 8 B N B&

P1086E

P1087E

PN4391
* PN4392
* PN4393
* NDF9401
* NDF9402
* NDF9403
* NDF9404
* NDF9405
* NDF9406
* NDF9407
* NDF9408
* NDF9409
NDF9410
2N4224
2N4224
2N3823
2N4092
2N4224
2N4220
2N4224
2N4220
2N3822
2N3821

*

INDUSTRY TYPE
NUMBER

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

REPLACEMENT
CODE

*® @ @ © © 06 © ® © 0 9 © © O ©

*

*

*® © © @ O

*

NATIONAL
PART
NUMBER

2N3822
2N3821
2N5432
2Nb5432
2N5434
2Nb5434
2Nb5432
2N5433
PN4302
PN4303
PN4304
2Nb432
2N5433
2N5432
2N5433
NF5101
NF5102
NF5103
2N5163
2N5457
2N5458
2N5459
2N5485
2N5486
2N5555
2N5638
2N5639
2N5640
2N5653
2N5654
NPD5564
NPD5565
NPD5566
NPD8301
NPD8302
NPD8303
NPD9801
NPD9802
NPD9803

P1086E
P1087E

PN4392
PN4392
PF5101
PF5102
PF5103
PN3684
PN3685
PN3686
PN3687
PN4091
PN4092
PN4093
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INDUSTRY TYPE REPLACEMENT NATIONAL INDUSTRY TYPE REPLACEMENT NATIONAL O
NUMBER CODE PART NUMBER CODE PART —y
NUMBER NUMBER o
PN4220 * PN4220 TD5906A = 2N5906 »n
PN4221 * PN4221 TD5907 L 2N5907 »n
PN4222 ¥ PN4222 TD5907A L 2N5907 o)
PN4223 * PN4223 TD5908 u 2N5908 oD
PN4224 * PN4224 TD5908A L 2N5908 6"
PN4302 * PN4302 TD5809 L 2N5909 -
PN4303 * PN4303 TD5909A L 2N5909 (14
PN4304 * PN4304 TD5911 L 2N5911 =
PN4342 * PN4342 TD5911A L 2N5911 8
PN4343 * PN4343 TD5912 L 2N5912
PN4360 * - PN4360 TD5912A L 2N5912 Q
PN4391 * PN4391 TIS25 N c
PN4392 * PN4392 TI1S26 N 5_.
PN4393 * PN4393 TIS27 N D
PN4416 * PN4416 TIS34 ° 2N5486
PN4856 * PN4856 TIS41 L 2N4859
PN4857 * PN4857 TIS42 = PN4392
PN4858 x PN4858 TIS58 * TIS58
PN4859 * PN4859 TIS59 * TIS59
PN4860 * PN4860 TIS68 N
PN4861 * PN4861 TIS69 N
PN5033 * PN5033 TIS70 N
PN5163 * PN5163 TIS73 * TIS73
SU2078 L] 2N3955 TIS74 * TIS74
SuU2079 ° 2N3956 TIS75 * TIS75
SU2080 TIS78 N
SU2081 TIS79 N
SU2098 ° 2N3954 TIS88A L] 2N5486
SU2098A ° 2N3954 U110 L] 2N5020
SU2098B L] 2N3954A U112 ° 2N4381
SU2099 ° 2N3955A U114 L 2N5020
SU2099A o 2N3955A U133 = 2N5020
SU2365 ® U401 U146 L] 2N5020
SU2365A ° U401 U147 ° 2N5020
SU2366 ° U402 U148 L] 2N2608
SU2366A ° U402 U149 ° 2N2609
SuU2367 ° U403 U168 ° 2N2608
SU2367A ® U403 u182 ° 2N4857
SU2368 L] U404 U183 ° 2N3823
SU2368A L] U404 U184 ° 2N4416
SU2369 . U405 . u197 ° 2N4338
SU2369A e U405 U198 o 2N4340
su2410 L} U424 u199 ° 2N4341
suU2411 " U425 U200 ° 2N4393
suU2412 L U426 U201 ® 2N4392
TD5452 - 2N5452 U202 ° 2N4391
TD5453 n 2N5453 U231 * U231
TD5454 u 2N5454 U232 * U232
TD5902 L 2N5902 U233 * U233
TD5902A n 2N5902 U234 * U234
TD5903 L] 2N5903 U235 * U235
TD5903A u 2N5903 U240 (] 2N5432
TD5904 n 2N5904 U241 ° 2N5433
TD5904A L 2N5904 U242 ° 2N5432
TD5905 u 2N5905 U243 ® 2N5433
TD5905A L 2N5905 U244 N
TD5906 L 2N5906 U248 * 2N5902
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INDUSTRY TYPE
NUMBER

U248A
U249
U249A
U250
U250A
U251
U251A
U262
U253
U254
U255
U256
U257
U266
U280
U281
U282
U283
U284
U285
11290
U291
1J300
J301
Li304
11305
U306
U308
U309
U310
U311
U312
U320
U321
U322
U328
U329
U330
U331
U350
U401
U402
U403
U404
U405
U406
U421
U422
U423
U424
U425
U426
U430
U431
U1714
U1715
U1837E

REPLACEMENT NATIONAL
CODE PART
NUMBER
* 2N5906
* 2N5903
* 2N5907
* 2N5904
* 2N5908
* 2N5905
* 2N5909
* 2N5911
¥ 2N5912
* 2N4859
* 2N4860
* 2N4861
® U257
N
® 2N3954
L 2N3954
e 2N3955
® 2N3955
L] 2N3956
e 2N3957
N
N
* U300
* U301
® 2N5114
° 2N5116
® 2N5117
¥ u308
* U309
* U310
U3t
* U312
* U320
* U321
* U322
N
N
N
N
* U350
* U401
* U402
* U403
* U404
* U405
¥ U406
* U421
* U422
¥ U423
* U424
* U425
* U426
* U430
* U431
® 2N4340
N
° 2N5486

INDUSTRY TYPE
NUMBER

U1897E
U1898E
U1899E
U1994E
u2047
UC155
uCc200
uc201
uc210
uc220
uC241
uc250
UC251
uC400
uc401
uc410
ucC420
uCb88
ucC703
UC705
ucC707
UC714
UC734
UC734E
UC755
UC756
ucsos
ucs807
ucs14
ucss1
uCc854
UC855
uC2139
uc2147
UcC2148
UC2149
VCR2N
VCR3P
VCR4N
VCR5P
VCR7N

REPLACEMENT
CODE

NATIONAL
PART
NUMBER

U1897E
U1898E
U1899E
PN4416
PN4416
2N4416
2N4393
2N4416
2N3822
2N4220
2N3822
2N4391

2N4392
2N2609
2N5019
2N2609
2N3329
2N4416
2N3822
2N3824
2N4391

2N4416
2N4416
PN4416
2N4391

2N4224
2N3331

2N4861

2N3331

2N2608

2N4092
2N5115
2N4341
2N3331
2N4119
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Choose The Proper FET

National Semiconductor utilizes 17 different FET geometries to cover, without compromise, the full spectrum
of applications. Specific part number characteristics are summarized into application areas further on within
this section. In addition, this section includes process comparison charts which graphically indicate the typical
values of a given parameter for all geometries under identical test conditions. Detailed data on each process,
along with a list of all part numbers manufactured from each process, is to be found in Section 3.

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

FET FAMILY TREE

134 19doid ayl asooy)

N-CHANNEL SINGLES P-CHANNEL SINGLES N-CHANNEL DUALS
GENERAL PURPOSE AMP
. _ GENERAL PURPOSE AMP GENERAL PURPOSE
P50 g5 3—7 mmheos
lpss 1-20 mA P88 - g5 4—17 mmhos P83 —l1g3pA@20V
P52 — g 0.5-3 mmhos Ipss 5-90 mA 0 0.85 mmho @ 0.2 mA
lpss 0.1-10 mA P89 — g 1-4 mmhos P94 — Ig1pA @35V
P55 — g, 0.8—5 mmhos Ipss 0.3—-20 mA CMRR 125 dB
Ipss 0.5-17 mA
RF/VHF/UHF
P50 — Gy, 12 dB @ 400 MHz SWITCH/CHOPPER ULTRA-LOW INPUT CUR
g 5.5 mmhos P88 — ros 50-200 ohms P84 — 1pA@25V
P30 — Gy 11dB @ 450 MHz Iojorr) 50 pA ofs 175 umho
g5 8 mmhos P89 — rps 450 ohms P86 — Ig 0.1pA
P92 — Gpg 12 dB @ 450 MHz Io(orr) 20 pA g5 500 umho
trs 19 mmhos
ULTRA-LOW LEAKAGE AMP WIDE BAND-LOW NOISE
P50 — lgss 5 pA @ 20V P93 — gt 6 mmhos @ 5 mA
tgs 3—7 mmhos Ci 4.2 pF
P53 — lgss 0.3 pA @ 20V P96 — g9 mmhos @ 2 mA
55 0.08—0.3 mmhos Cis 10 pF g
LOW FREQ-LOW NOISE AMP ) LOW FREQ-LOW NOISE
P50 — e, 8nV//AZ @10 Hz P95 — e,8nV//Hz @10 Hz
Cis 3 pF 95 1—-4 mmhos
P51 — e, 6nV/\/Hz@ 10 Hz P96 — e, 7nV/\/Hz@ 10 Hz
9t 20 mmhos 055 10—22 mmhos
SWITCH/CHOPPER
P50 — rps 100-500 ohms
Iporr) 5 pA
P51 — rps 20-100 ohms
loorr) 15 pA
P58 — rps 3—20 ohms
Ioiorr) 50 PA
All values are typical
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FET Application Guide

FET Application Guide

National Semiconductor manufactures a broad line of silicon Junction Field Effect Transistors (JFETs).
National’s JFETs provide excellent performance in many areas such as RF amplifiers, analog switching, low
input current amplifiers, low noise high impedance amplifiers and outstanding matched duals for operational
amplifiers input applications.

The following FET guides enable the user to determine when to use FETs and where to look for the best choice.

c? ‘? lT < o~ ~ w oS ula
°©7 23  § & g ¢ g E g
g8 32 2 3, % 8 s 3 3 g
POPULAR PRODUCT 3¢ 9% Y %9 & g ° = & g 3 e &
TvPES SERE I 947 1777 § 9997 %2 ¢ ¥ L 0¥ ¢ 08
€€ g8 8 E- 5k 9 83 g I ¥ 8 5 T : % 2 % @
§3 $% ¢ 53 83 3 58 8 § 8% & g 8 3 & g B8 B
S &% X K5 &% & &% & 3 %22 & & S & £ 7z & =
PROCESS DESIGNATION 50 51 52 53 55 58 83 84 86 88 89 90 92 93 94 95 96 98
Low Current Amplifier P S P P P P P P
Low Freq Ampli < 100 Hz S S P S
High Freq Ampli > 100 MHz P P P P P
General Purpose Amplifier P P P P
Low Noise Amp (10 Hz ep) S S S S P P P P P
Low Noise Amp > 50 MHz P S P P P P
High Frequency Mixer P P P
Dual Diff Pair P P P P P S P P
AGC Amplifier P P
Electrometer Preamp P P P P S
Microvolt Amplifier P P P P P
Low Leakage Diode P
Diff/Angle Ended Inp. Stag. P P P P P P P
Active Filter P S P S
Oscillator P S P S P P
Voltage Variable Resistor P P S P P P P
Hybrid Chips P P P P P P P P P P
Analog/Digital Switch P P S S
Multiplexing P P S S P
Choppers P P P
Nixie Drivers
Reed Relay Replacement P
Sub pA Dual Diff Pair P P
Sample-Hold P P S S P P
Buffer Interface to CMOS P P
Matched Switch S S S P P
HF > 400 MHz Prime P P
Current Limiter P P
Current Source P S P S

P — Prime Choice S — Secondary (Alternate) Choice
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FET Application Guide (continuea

ADVANTAGES OF USING FIELD-EFFECT TRANSISTORS

Low frequency
amplifiers

Operational
amplifiers

Medium and high
frequency
amplifiers

Mixers — 100 MHz
and up

Oscillators

Logic gates

Choppers

AD Converters
Multiplex switching
(arrays) and sample hold

Relay contact
replacement

Voltage variable
resistor

Current limiters
Sources

Small coupling capacitors
Low noise, distortion
High input impedance

Summing point essentially
zero. Low device noise.
Less loading of transducers

Low cross modulation
Low device noise

Simplified circuitry

Low mixing noise

- Low cross modulation

Low drift

Virtually infinite fan in
Simplified circuitry
Zero storage time
Symmetrical

Zero offset

Low leakage currents
Simplified circuitry
Eliminates input transformers

Improved-isolation of input
and output. Zero offset.
Symmetrical. Low resistance
Simplified circuitry

Solid state reliability
Zero offset, High isolation
Symmetrical

No inductive spring

No contact bounce

High repetition rate

Symmetrical

Solid state reliability
Functions as variable resistor.
Low noise. High isolation
Improved resolution

Two lead simplicity
Wide selection range
Low voltage operation

APPLICATION ADVANTAGES FINAL ASSEMBLY WHERE USED
DC Amplifiers High Z;, Transducers, military guidance
Low drift duals systems, control systems, temp
Low noise indicators, multimeters

Sound detection, microphones,
inductive transducers, hearing aids,
high impedance transducers

Control systems, potted op amps,
test equipment, medical electronics

FM tuners, communication received
scope inputs, most instrumentation
equipment, high impedance inputs

FM tuners, communication receivers

Transmitters, receivers, organ

Guidance controls, computer market
mini military teaching aids, traffic
control, telemetry

Op amp modules guidance controls
instrumentation equipment

Control system, DVM'’s and any read-
out equipment, medical electronics

Test equipment, airborne equipment
instrumentation market

Organ, tone controls, control ckts to
input operational amplifiers

Hybrid circuits, amplifiers, power supply
protection, timing ckts, voltage
regulators
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important Parameters by Application

important Parameters by Application

LISTED IN APPROXIMATE ORDER OF IMPORTANCE

Low L L High Analog
o Source Electrometer ow ow ‘9 i Differential and
Frequency g Drift Noise Frequency | Oscillator e L
e Follower Amplifier - e e Amplifier Digital
Amplifier Amplifier Amplifier Amplifier .
Switch
Yfs Vis IG Dz en Re(yfs) Vis VGs1-Vas2! Rps(on)
AlVGs1-Vasal
IDSs IG Vs vi@lpz | 1G Relyis) | IDss —a ID(off)
VGS(off) Crss bz VGs@Ipz | in NF Crss llg1—lga2l Ciss
Ciss Ciss en G Yfs Crss Ciss Ie] Crss
Crss IDss Yos BVGss 'Dss Relvos) [ VGs(off) | Vs VGS(off)
en VGS(off) VGS(off) IDSS BVGss Vis1/Yfs2 BVGss
BVGss BVGss VGS(off) IVos1—Yos2l
CMRR
VGSs(off)
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FET Process Comparison Curves

Dual FET Drain Saturation Current vs
Cutoff Voltage

Ipss — DRAIN SATURATION CURRENT (mA)

gt — TRANSCONDUCTANCE (mmho)

100
50

0.1

100
50

0.1

A

T
T, =25°C ]

|

s P36

1
e PY3

/A

95

V4

A

83/P94

P84

Vi

-1 -2 -3 -4 -5-6-7-8-9-10
Vasiorr) — GATE-SOURCE CUTOFF VOLTAGE (V)

Dual FET Transconductance vs Cutoff

Voltage
T T T
| Ta=25°C
. PQ?
P93L
P ul |
P L. P83/P94
[ P85
. PB4

-1 -2 -3 -4 -5 -6 -7 -8-9-10
Vgsiorr) — GATE-SOURCE CUTOFF VOLTAGE (V)

i — GATE LEAKAGE CURRENT (pA)

1000
500

100
50

0.1

Ipss — DRAIN SATURATION CURRENT (mA)

s — TRANSCONDUCTANCE (mmho)

Single FET Drain Saturation Current vs

Cutoff Voltage
100 T
o58(N) Pa2(N) |
0 [ A i,
L=
| P51(N), // 1 PO,
, [eemsti P55(N)
g =i~ |
10 r PBI(P) ™ P52(N) |
5 T
N — N-Channel
P — P-Channe!
1 P53(N)
05 7 A
& - o
Ta=25°C —
o1 LI/ L

-1 -2 -3 -4 -5 -6 -7 -8 -9 —10
Vasiorr) — GATE-SOURCE CUTOFF VOLTAGE (V)

Single FET Transconductance vs Cutoff

Voltage
100 |
T
50 PEI(N)
- PO2(N)
0 PBIII(P)

5 ~_ [ P30(N) ]
W S pso(n)
~ I D pssin -

P8S(P) |

! P52(N) |

0.5
P53(N)
0.1

-1 -2 -3 -4 -5 -6 -7 -8 -9 10
Vasiorr) — GATE-SOURCE CUTOFF VOLTAGE (V)

Dual FET Gate Leakage Current vs
Drain-Gate Voltage

1, = 25°C
C= CASCQDE
Po3 ] 7[ ]
/l 4 P96 | P83 ]
4 ¥
v // 7 I/r95 -
P94(C) T
t
—
P84(C)
- |
0 5 0 15 20 25 30 35

Vpe — DRAIN-GATE VOLTAGE (V)
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FET Process Comparison Curves

FET Process Comparison Curves continued)

Single FET Gate Leakage Current vs

Drain-Gate Voltage ON Resistance vs Cutoff Voltage
1000 : , | 3 1000 —x ]
= P50(N 1: J I - =25°C ]
< 500 50(N) [= p51(N) PE3(N) W 500 TIA 25°C ]
= paon) [/ / 41 = P52(N)
z 100 ll l/ / I ! 5 — - P55(N)
€ 50 — poan) T4 P0 P88 100 { pso()
o V o R, PSO(N), PI3(D)
w Z 50 PB8(P) ]
g 10 — w e - P92(N) Pen(lu)
< 5 P89(Py’ « P51(N), P96(D)
w P, |
pur) [=} 10 ey [
w ll L
e 1 = 5 P58(N)
< TA =25°C = N — N-Channel
© 0.5 [ P — P-Channel
I I/ N — N-CHANNEL = | D - Dual N-Channel
] | - )
L o = ? —P-CHANNEL s : uI (luz:d P Clhannell
0 5 10 15 20 25 30 35 B 0 -1 -2-3-4-5-6-7-8-9-10
Vpg — DRAIN-GATE VOLTAGE (V) Vas(orr) — GATE-SOURCE CUTOFF VOLTAGE (V)
Single P-Channel FET Process Distribution Single N-Channel FET Process Distribution
Ipss vs gfs = IDSS vs ofs
— 100 < 100
< 1 = _ T 1 (l) 1 ]
E 50 7} - 50 — Ta=25°C |
= / £ /5
= P88 =
= / €10
(%)
= // z P52
E / / < 1
7 /P89
= 05 / S 05 f f
[ <
3 2
= 01 Z o /‘ P53
< 0.05 & 005 [ f
e I
I
g 001 2 0.01
L 0.01 0.5 1 5 10 50 100 - 0.1 05 1 5 10 50 100
gss — TRANSCONDUCTANCE (mmho) g — TRANSCONDUCTANCE (mmho)
Monolithic Dual FET Process Distribution
= IDSS vs ofs
E 100 T
= 50 !
=
i P96 {{—
% 10 /
2 5
(=]
=
< 1
o J
2 05
< i
o &
= ; {
=z 01 '
£ 0.05 P84
| |
2 om |
- 0.1 05 1 5 10 50 100

Gss — TRANSCONDUCTANCE (mmho)
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Introduction

This section contains complete design curves
for all of National Semiconductor discrete FET
processes. In all cases, temperature and VGS(off)
distribution data is provided to facilitate worst-case
design. In addition, a complete list, by package, of
all device types supplied from this process is included
to aid in cross reference searches and the selection
of preferred device types.

The curves in this section should be considered
typical of the process supplied by National Semi-
conductor. Every effortis made to keep the process
in tolerance with the published graphs, but the
exact distribution of any specific lot of material
is not guaranteed.
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B
-
Process 50 N-Channel JFET | g
0
0.015 o®
(0.381) 0.0032 (7)]
1 woe) n
DESCRIPTION a
f o
0.004 Process 50 is designed primarily for RF amplifier
G ©.102) and mixer applications. It will operate up to
0.015 450 MHz with low noise figure and good power
+ (0.381) gain. These devices offer outstanding performance
at VHF aircraft and communications frequencies.
s o Their major advantage is low crossmodulation and
intermodulation, low noise figure and good power
gain. The device is also a good choice for analog
switching where low capacitance is very important.
GATE IS ALSO BACKSIDE CONTACT
CHARACTERISTIC PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
Gate-Source Breakdown _ _ _ _
Voltage BVgss Vps =0V, Ig =—1 A 25 40 \%
Zero Gate Voltage _ _
Drain Current Ipss Vps =15V, Vgg = 0V 1.0 10 20 mA
Forward Trans-
conductance . Ofs Vps =15V, Vgs =0 3.0 5.5 7.0 mmhos
Forward Trans- . _
conductance Ofs Vpg = 15V, Ip = 200 A 1.1 mmbhos
Reverse Gate Leakage lgss Vgs =—20V, Vpg =0 —-5.0 =100 pA
“ON"" Resistance rps Vps =100 mV, Vgs =0 100 175 500 Q
Pinch Off Voltage VGs(oFF) Vps =16V, Ip =1 nA -0.7 -3.5 -6.0 \%
Output Conductance Jos Vpg =15V, Ip =1 mA, f=1kHz 10 umhos
Feedback Capacitance Crss Vpg =15V, Vgs =0 0.7 0.9 pF
Input Capacitance Ciss Vps =16V, Vgg =0 3.5 4.0 pF
Noise Voltage en Vpg =15V, Ip =1 mA, f=100 Hz 8.0 nV/A/Hz
Noise Figure NF Vpg =15V, Ip =5 mA,
Rg = 1 k&, f=400 MHz 22 4.0 d8
Power Gain Gpg Vpg =15V, Ip =5 mA, f =400 MHz 12 dB
This process is available in the following device types. *Denotes preferred parts.
TO-72 (CASE 25) *2N5486 TO-92 (CASE 74) BC264C m
2N5555 BC264D
2N3823 2N3819
2N3966 gﬁgggg 2N5248 BF245A
2N4223 N0 BF244A BF2458
2N4224 *on BF244B BF245C
2N4416 ¥ 305 BF244C BF256A
*2N4416A TiIS58 BF256B
PN4223 BF256C
2N5078 TIS59
IN5103 *PN4224
IN5104 F;mg;lég TO-92 (CASE 77) QUALIFIED PER MIL-S-19500
2N5105 MPE102 IN5949 2N3823JAN, JANTX, JANTXV
2N5556 MPE106 IN5950 2N4416AJAN, JANTX, JANTXV
2N5557
2N5528 MPE107 2N5951
MPEII0 INeesa
TO-92 (CASE 72 MPF111
. : ) BC264A
2N5484 BC264B
*2N5485
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Process 50

Process 50

Channel Resistance vs

Transfer Characteristics Temperature Leakage Current vs Voltage
2 1000 Z 1
LT Vos - 15V - . =
=) ——— i =
E \Ves(om = 4.5V w500 [Vegore = ~1.0V &
E N L Ta--s5C = [ ] t SR
= - = ~2.5V_J= o
B, NG e :
2 - ="
& Tp=+125°C &g T SN g
3 R L 100 T ERX
2 8.0- § < o5 w
a = b
i L)) « Toom
o 48 X | 2
| 25V 2 Vps = 100 mY 8 I
2 - 4 BT
[, 10 Vos7? Gogm LA = :
] -10  -20 -30 40 -5 ~75 25 25 75 125 175 0 4.0 8.0 12 16 20
Vigs ~ GATE-SQURCE VOLTAGE (V) Ta - AMBIENT TEMPERATURE (C) ' Ve — DRAIN-GATE VOLTAGE (V)
Transconductance Common Drain-Source Output Conductance vs
Characteristics Characteristics Drain Current
7.0 T T 5.0 Ty _1oe =
H - ~55°C ] | Vg = 15V Ta = 25°C LA E] H
E 60 b Ta = +25°C ——f—1 — Tve Vcs(oFH:—f’-ﬂ‘A’/ A o €
£ . 2 — 5 >
o BN N L Ta = +125°C E l @/// L7 N\ w
S 50 > st h AN 2
z T g CP 9P " x
500 had & e 30 ST ]
a Q‘ \<‘/\ 5 1/1/ P //,;grf: g
g w - - Z 4 A T g
2 - \ Vas o < 7, = 3 = 10
E N ™ = 45y < o > M
g 20 -5YL e 7 = B E
= \Q | | -3.5V 5 i
T \ < 10 - . s i
1.0 =1 i
: T 8 I
e 0.1
1} -19 -20 30 -40 50 L} 0.2 04 [ X3 2.8 19 om 0.1 10 10
Vg ~ GATE-SOURCE VOLTAGE (\) Yps — ORAIN-SOURCE VOLTAGE (V) Ip ~ DRAIN CURRENT (mA)
Transconductance vs Drain
Parameter interactions Current Noise Voltage vs Frequency
1000 - ——a 100 10 1000
= F s, lpss @ Vps = 15V, Vs = 0 PULSED @ z TYP Ves(orr) = —1.5V Voe = 16V
= Fros @ Vps =100 mV, Vgs =0 1 - £ R T t ™ BW =6.0 Hz @ f = 10 Hz, 100 Hz
B0 [Vogorn OVos= 15V, I =100 | % Lg B 80 [ Tam S0 : 12 . .
H Froo. | 1 38 = 14 = +25°C IR 2 =021@F>1.0kHz
t > w — op 1 >
z S o 4] gz 2 Ta s 120 Bl ] c
g A 82 & 8
= e gz 8 s
L 100 D! M 2o a 18 |
=] — = o 2 o
N - iz 2 z
2 50 it = 50 =z § 0.5 8 10
S 7 - m3 3 i 2
; 7 1z F i T
8 g & <«
= <. f=1.0kHz
10 10 0.1 L UL 10
-10 -2.0 -5.0 -10 0.01 01 1.0 10
Vesiorr) — GATECUTGFE VOLTAGE (V) ip ~ DRAIN CURRENT (mA) £ FREQUENCY {kHz)
Capacitance vs Voltage Noise Figure Frequency
10 5.0 T
£=0.1 - 1.0 Mhz | Vs =15V
= Ip =5.0mA
s 5 40 [Rg=10kn
w = | Ta =25°C
= = Cis (Vps = 15V) &
z (e e § 30
2 19 | L] =
= Cys (Vps = 0) w /
S 2 20
! =
¢ .
) = 10
5
01 0
9 A0 80 -12 -16 20 10 20 50 100 200 500 1000
Vgs — GATE-SGURCE VOLTAGE (V) f—~ FREQUENCY (MHz)
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s (—bgs) — FORWARD TRANSFER

—grs (~bys) — REVERSE TRANSFER

Giss (biss) — INPUT ABMITTANCE (mmhos)

ADMITTANCE (mmhos)

oss (Bogs) — OUTPUT CONDUCTANCE (mmhos)

ADMITTANCE (mmhos)

COMMON SOURCE

Input Admittance

= Vps = 15V
[~ Vas =0
—(Cs)

kY

N

Giss

2.1
100 200 500 1000

f— FREQUENCY (MHz)

Forward Transacdmittance
10

T
T
T
1

g .

I
100 200 500 1000
f~ FREQUENCY (MHz)

Output Admittance

[ bos (X105 7

o / 9o

= 2
-

b Vps = 15V
l-Ves =0
(cs)

0.01
00 208 500 1000

f— FREQUENCY (MHz)

Reverse Transadmittance

L

Fvps = 15V
[Ves=0
- (CS)

100 200 500 1000
f— FREQUENCY (MHz)

01 (+heg) FORWARD TRANSFER

Grg (tbyg) — REVERSE TRANSFER

Gigs (bigs) — INPUT ADMITTANCE (mmhos)

ADMITTANCE (mmhos)

Gogs (Bogs) — OUTPUT CONDUCTANCE (mmhos)

ADMITTANCE (mmhos)

Process 50

COMMON GATE

Input Admittance

100
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Ves=0
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10 gd
Oigs
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10
100 200 500 1088
f— FREQUENCY (MHz)
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100 2060 500 1008
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Process 51

0.021

Process 51 N-Channel JFET

{0.533) DESCRIPTION
0.0038
{0.0985) | = Process 51 is designed primarily for electronic
switching applications such as low ON resis-
L 5 s { tance analog switching. It features excellent Ciqg
0.0038 Rps(on) time constant. The inherent zero offset
{0.0965) voltage and low leakage current make these devices
’ 0.018 excellent for chopper stabilized amplifiers, sample
(0.457) and hold circuits, and reset switches. Low feed-
through capacitance also allows them to handle
video signals to 100 MHz.
NS51C
GATE IS ALSO BACKSIDE CONTACT
CHARACTERISTIC PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
Gate-Source Breakdown
Voltage BVgss Vps =0V, Ig =—1 uA 30 50 \Y
Zero Gate Voltage Vps =20V, Vgg =0
| .
Drain Current bss Pulse Test 5.0 65 170 mA
Reverse Gate Leakage lgss Vgs =—20V, Vpg =0 -15 —200 pA
"ON"" Resistance I'ps Vps =100 mV, Vgg =0 20 35 100 Q
Forward Trans- o aeg i = )
conductance Ots Vpg = 16V, ip =2 mA 8.5 mmhos
Pinch Off Voltage Vas(oFF) Vps =20V, Ip =1nA -0.5 -4.5 -9.0 \
Drain “OFF" Current Ip(oFF) Vps =20V, Vgg = —10V 15 200 pA
Feedback Capacitance Crss Vpg =15V, Ip =5 mA, f=1MHz 3.5 4.0 pF
Input Capacitance Ciss Vps =15V, Ip =5 mA, f=1 MHz 12 16 pF
Noise Voltage en Vpg =15V, Ip =1 mA, f =100 Hz 6.0 nV/a/Hz
Turn-On Time ton Vpp =10V, Ip = 6.6 mA 12 20 ns
Turn-Off Time totf Vpp =10V, Ip =6.6 mA 40 80 ns

This process is available in the following device
types. *Denotes preferred parts.

TO-18 (CASE 02) 2N4861 *PN4092 TO-92 (CASE 77)
*
2N3970 2N48B1A *Emgg? BF247A
2N3971 TO-72 (CASE 25) A BF2478B
|2N3972 *NE5101 *PN4393 BF247C
2N4091 *NF5102 *PNABEG TIS73
*2N4092 *NF5103 . TIS74
. PN4857
2N4093 . TIS75
*9N4391 TO-92 (CASE 72) PN4858
*2N4392 *2N5638 .PN4859 QUALIFIED PER MIL-S-19500
*2N4393 *9N5639 PN4860
* *PN4861 2N4091 JAN, JANTX, JANTXV
2N4856 *2N5640 8
U1897E 2N4092 JAN, JANTX, JANTXV
2N4856A 2N5653
*oNA857 U1898E 2N4093 JAN, JANTX, JANTXV
IN4857 ,2N5654 U1899E 2N4856 JAN, JANTX, JANTXV
,2N4B57A S 2N4857 JAN, JANTX JANTXV
2N4858 Ji2 TO-92 (CASE 74) 2N4858 JAN, JANTX, JANTXV
gmg:gA ,,;};531 o1 BF246A 2N4859 JAN, JANTX, JANTXV
INABEOA PFB102 BF2468 2N4860 JAN, JANTX, JANTXV
F TXV
2N4860 *PEE103 BF246C 2N4861 JAN, JANTX, JAN
2N4860A *PN4091
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Ip — DRAIN CURRENT (mA)

95 — TRANSCONDUCTANCE (mmhos)

~ TRANSCONDUCTANCE (mmhos)
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e, — NOISE VOLTAGE (nV/\/Fz)

Transfer Characteristics
40

Transfer Characteristics
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Transfer Characteristics
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Parameter Interactions
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Process 51

Common Drain-Source
Characteristics

1
Ta=25C
= -20v
80
60
4.0
20
T\
0
0 04 08 12 16 20
Vps ~ DRAIN-SOURCE VOLTAGE (V)
Normalized Drain
Resistance vs Bias
Voltage
100 T T T T
= Vesiorr) @5V, 104A H
P S 1
e DVSGS 1
2 Vasiore)
10
5.0 v 4
'
20
|
10 1

0 02 04 06 08 10

IVas/Vas ore) - NORMALIZED GATE-
TO-SOURCE VOLTAGE (V)

Capacitance vs Voltage

100
f=01-10MHz |
10 ‘
Cy (Vps =0)
T Ce (Vos = 201 —
T
ol LT
0 40 -80 12 -6 -20
Vs - GATE-SOURCE VOLTAGE (pF)
Turn-Off Switching
100
Ta =25°C
Voo
80 Vos =
\__b (oFF) DEVICE
60 torE NN | Vasiorr) INDEPENDENT
N
a0 \\\ Vasiorr) =|vz.zv |
4.0V T
20 [—taorr) -F—F 7.5V T
I L]
[ —
0 20 45 60 80 10

1o — DRAIN CURRENT (mA)

37

IS SS8201d




Process 52

Process 52 N-Channel JFET

ooty DESCRIPTION
{1432)~ o o i
0.0038 Process 52 is designed primarily for low level audio and
{00988 [ general purpose applications. These devices provide
< excellent performance as input stages for piezo electric
G ‘ transducers or other high impedance signal sources.
0.0038 Their high output impedance and high voltage break-
(0.0965) down lend them to high gain audio and video amplifier
1 applications. Source and drain are interchangeable.
0.017
{0.432)
\S\ ‘%D\\\
GATE IS ALS0O BACKSIDE CONTACT

CHARACTERISTIC PARAMETER CONDITIONS MIN TYP MAX UNITS
Gate-Source Breakdown BVGss Vps =0V, Ig=—-1uA ~-40 -70 Vv

Voltage
Drain Saturation Current Ipss Vpg = 20V, Vgs = 0V 0.2 1.5 12 mA
Forward Transconductance dfs Vpg = 20V, VGgs = OV 1.0 2.5 5.0 mmho
Forward Transconductance Ufs Vpg =20V, Ip = 200 pA 700 umho
Reverse Gate Leakage Current 1GSS VGgs = 30V, Vpg = 0V =10 pA
Drain ON Resistance s Vpg =100 mV, Vgg = 0V 250 400 2000 Q
Gate Cutoff Voltage VGS(OFF).Vp Vps =15V, Ip =1 nA -0.3 1.0 -8.0 \
Output Conductance dos Vpg =15V, Ip = 200 uA 2.0 umho
Feedback Capacitance Crss Vpg =15V, Vgs =0V, f =1 MHz 1.3 1.8 pF
Input Capacitance Ciss Vpg =15V, VGs =0V, f=1MHz 5 6 pF
Noise Voltage en Vpg = 15V, Ip = 200 A, 7= 100 Hz 10 nV/A/Hz

This process
*Denotes preferred parts.

TO-18 (CASE 02)

2N3069
2N3070
2N3071
2N3368
2N3369
2N3370
2N3458
2N3459
2N3460
*2N4338
*2N4339
*2N4340
*2N4341

TO-72 (CASE 25)

*2N3684
*2N3685
*2N3686
*2N3687
2N3967
2N3967A
2N3968
2N3968A
2N3969
2N3969A

is available in the following device types.

TO-92 (CASE 72)
*J201
*J202
*J203
“PN3684
*PN3685
*PN3686
*PN3687
“PN4302
*PN4303
“PN4304
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ip — DRAIN CURRENT (mA)

g — TRANSCONDUCTANCE (mmhos)

gos — OUTPUT CONDUCTANCE (umhos)

en — NOISE VOLTAGE (nV/\/Hz)

Process 52 | g
Common Drain-Source (7))
Transfer Characteristics Transfer Characteristics Characteristics w
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Process 53

Process 53 N-Channel JFET

DESCRIPTION

0.003
— ] e
(0.076)
—_ Process 53 is designed primarily for low current
DC and audio applications. These devices provide
excellent performance as input stages for sub pico-
amp instrumentation or any high impedance signal
Dors sources.
0.003 LX)
0076) s 0.508)
Sor D
GATE IS BACKSIDE CONTACT
CHARACTERISTIC PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
Gate-Source Breakdown _ o _ .
Voltage BVgss Vps =0V, Ig =—1 A 40 60 \
Zero Gate Voltage
= /na =
Drain Current Ipss Vps =10V, Vgg =0 0.02 0.25 1.0 mA
Forward Trans- _ _
conductance Ofs Vps =10V, Vgg =0 80 250 350 umho
Forward Trans- a _
conductance Ofs Vpg =15V, Ip = 50 uA 120 umho
Reverse Gate l_eakage lgss Vgs =20V, Vpg =0 -0.3 =10 pA
Pinch Off Voltage VGs(oFF) Vps =10V, I5 =1nA -0.5 -2.2 -6.0 \%
Feedback Capacitance Crss Vpg =15V, Vgg =0, f=1 MHz 0.85 1.0 pF
Input Capacitance Ciss Vps =15V, Vgg =0, f =1 MHz 2.0 2.5 pF
Output Conductance dos Vpg = 10V, Ip = 50 nA 0.9 5.0 umhos
Noise Voltage e, Vpg =10V, Ip = 50 uA, 45 150 nVA/MHz
f=100 Hz
Leakage Current vs
Parameter Interactions Voltage
This process is available in 1000 =255 too g 1 I = 30 OR 100A
the following device types. 2 50 M 50 gl = “loss
*Denotes preferred parts. £ { o £ ygp [TASHI2SC
T =4 S S Io = 100,A=
TO-72 (CASE 25) £z 7 3 8 et
2N4117 £5 m y 0 = S 10 |15 /-
=2 n 3
*2N4117A ; § 50 ——n 5.0 ‘é’ w To =1004A
2N4118 g2 . g S . Io = 304
* o« s @ Vps = ,Vgs =0 =)
2N4118A T E s @Vos 100 mY, Ve 0 T 2 g [Ta-wzse =
2N4119 £, 10 [Vosiorn @ Vos 10,10 101 w 2 % o 1%
* 3 L A
2N4119A _01 05 10 50 -10 0 50 10 15 2 25
Vas(orr) ~ GATE CUTOFF VOLTAGE (V) Vog — DRAIN-GATE VOLTAGE (V)

3-10




Ip — DRAIN CURRENT (rA)

o — TRANSCONDUCTANCE (umhos)

Ip — DRAIN CURRENT (uA)

Process 53 | 3
Transfer Characteristics Transfer Characteristics Transfer Characteristics 17
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Process 55

6.017

Process 55 N-Channel JFET

(0.432)
0.0028
(0.0965)

&
S7

0.0038
(0.0965)

0.017
(0.432)

GATE IS BACKSIDE CONTACT

DESCRIPTION

Process 55 is a general purpose low level audio
amplifier and switching transistor. Wafer process-
ing is similar to process 52 but process 55 uses a
larger geometry. This results in higher Yy, Ipgs,
and capacitance and lower Rpgon). It is useful
for audio and video frequency amplifiers and RF
amplifiers under 50 MHz. It may also be used for

analog switching applications.

CHARACTERISTIC PARAMETER TEST CONDITIONS MiIN TYP MAX UNITS
Gate-Source Breakdown _ o B
Voltage BVges Vpg =0V, Ig = =1 uA 40 70 \
Zero Gate Voltage

\ =20\ 58 =
Drain Current lpss /ps =20V, Vgg =0 0.5 5.0 20 mA
Forward Trans-
=20V, Ve = 2

conductance Jts Vpg = 20V, Vgg =0 2.0 4.5 7.0 mmho
Forward Trans- B N )
conductance Ofs Vg = 15V, I = 200 A 1200 umhos
Reverse Gate Leakage lgss Vs =30V, Vpg =0 -10 -100 pA
“ON"" Resistance I'pg Vps =100 mV, Vgg =0 140 250 600 Q
Pinch Off Voltage Vasiorr) Vps =20V, Ip =1 nA -0.6 -2.0 -8.0 \Y
Feedback Capacitance Ciss Vpg = 15V, Vgg =0, f =1 MHz 1.5 2.0 pF
Input Capacitance Ciss Vps = 15Y, Vgg =0, =1 MHz 6.0 7.0 pF
Output Conductance 9os Vpg = 15V, Ip = 200 uA 2 umhos
Noise Voltage e, Vpg = 15V, Ip =200 uA, f= 100 Hz 10 nV/A/Hz

This process is available in the following device

types. *Denotes preferred parts.

TO-18 (CASE 02) *ONG361
IN3436 " 2N5362
2N3437 *2N5363
2N3438 2N5364

TO-72 (CASE 25)

2N3821 *2N5457
2N3822 *2N5458
2N3824 *2N5459
2N4220 MPF103
2N4220A MPF104
2N4221 MPF105
2N4221A MPF108
2N4222 MPF109
2N4222A MPF112
"2N5358 PN4220
¥2N5359 PN4221
*2N5360 PN4222

T0-92 (CASE 72)




Gos — OUTPUT CONDUCTANCE (umhos) g, — TRANSCONDUCTANCE (mmhos) Ip — DRAIN CURRENT (mA}

e, — NOISE VOLTAGE (nV/\/Hz)

Transfer Characteristics
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Process 55

Common Drain-Source
Characteristics

ST l
L TYP Vasiors) = ~1.8V
Ta=25°C 1
4~ T Vs = 0V
R o
[
3 7T Vs = 026V ——]
T T T
2 ; T | s =05y
™=
Ves = ~0.75V
! Vas = -1V |
Vg = ~1.25V ]
0 et

0 1 2 3 4 5
Vops — DRAIN-SOURCE VOLTAGE (V)

Parameter Interaciion
100

0ts. Ipss @ Vps = 15V, Vgs = OV

ps @Ip = 0.6 mA, Vgg =0V

Vasiorr) @ Vps =15V, Ip =1 "xA
\

L1

N

7 .
1 |
-1 -2 -5 -10

Vasiorr) — GATE CUTOFF VOLTAGE (V)

Channel Resistance vs

Temperature
1k T T I 1
— —1
‘LAL AN L
PR SA N L gt
),
U cs0F 3N
[t g
AT\ 680F
100
Vps =100 mV —
Vgs =0V
10 1 L L
75 -25 25 75 125 175
Ta — AMBIENT TEMPERATURE (°C)
Capacitance vs Voitage
10 T
f=1MHz
5
r Ciss (Vps = 15V) —

™ €55 (Vps = 0V) —
i S
Crss (Vs = 15V)
1 - ! . |
0 -2 -4 -6 -8 -10

Vgs ~ GATE-SOURCE VOLTAGE (V)

(%) 3ONYLSISIY L NO., NIvHE — SO

U
—y
Q
2]
®
wn
w
O
14




Process 58

Process 58 N-Channel JFET

DESCRIPTION

. Process 58 was developed for analog or digital
) switching applications where very low rpgony is
mandatory. Switching times are very fast and

Rps(on) Ciss time constant is low. The 6§ typical

0.0045 on resistance is very useful in precision multiplex

0.0045 | ‘“-‘;"3’ systems where switch resistance must be held to an
(0.1143)

s Tt absolute minimum. With rpg increasing only
e (0.102) 0.027 0.7%/ °C, accuracy is retained over a wide temp-
} ioses) erature excursion.

(0.102)| P

T

GATE IS BACKSIDE CONTACT

CHARACTERISTIC PARAMETER TEST CONDITIONS MIN TYP MAX UNITS

Gate-Source Breakdown
= = - —_ — V

Voltage BVgss Vps =0V, lg =—1 uA 25 30
Zero Gate Voltage Vps =5V, Vgs =0
Drain Current loss Pulse Test 100 400 1000 mA
Reverse Gate Leakage lgss Vgs =15V, Vpg =0 -50 -500 pA
“ON"" Resistance s Vps =100 mV, Vgs =0 3.0 6.0 20 Q
Pinch Off Voltage Vas(iorF) Vps =5V, Ip =3 nA -0.5 —-5.0 -12 \
Drain “OFF"" Current Ip(0FF) Vps =5V, Vgg =—10V 0.05 20 nA
Feedback Capacitance Ciss Vpg =15V, Ip =2mA, f=1MHz 12 25 pF
Input Capacitance Ciss Vpg =15V, Ip =2 mA, f=1MHz 25 50 pF
Forward Trans- B B
conductance Gts Vbg =10V, Ip =2 mA 10 mmbhos
Output Conductance Yos Vpg = 10V, Ip =2 mA 100 umhos
Noise Voltage en Vpg =15V, Ip =2 mA, f=100 Hz 6.0 nV/A/Hz

This process is available in the following device
types. *Denotes preferred parts.

TO-39 (CASE 09)

U320
U321
U322

TO-52 (CASE 07)

*2N5432
*2N5433
*2N5434

TO-92 (CASE 72)

*J108
*J109
*J110
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Gos — OUTPUT CONDUCTANCE (umhos) 1o — DRAIN CURRENT (mA) Ip — DRAIN CURRENT (mA)

Ci (C,s) — CAPACITANCE (pF)

100

40

20

a

30

20

Common Drain-Source
Characteristics

Vs =0V I
e I/-‘rz.nv
1.0V > Z3.0v
1A d
/ / 1/
—T"] -4|.nv
A = 425°C -
—5.0V #TVFI VGIS(OFIF) =,—5-9V_
— 1 T § 1 T

04 0.8 1.2 16 20
Vps — DRAIN-SOURCE VOLTAGE (V)

Common Drain-Source
Characteristics

Ta = +25°C
TYP Vgsiorr) = 0.7V
Vgs =0V
I
~0.1V
0.2V
= ~0.3V -~0.4V -—0.5V
1{1 B

ydm
L L

1.0 20 3.0 4.0 5.0
Vps — DRAIN-SOURCE VOLTAGE (V)

Output Conductance vs
Drain Current

iz
A
Tp = +25
Z1.0v f=1.0kHz
0 N Ll
01 10 10
ip — DRAIN CURRENT (mA)
Capacitance vs Voltage
100
Ff=0.1-1.0MHz
t
}
S Cis (Vos - 5.0V)
NG —
™~
10 —
Crss (Vs =0)
1.0

0 -40 -80 -12 16 -20

Vgs ~ GATE-SOURCE VOLTAGE (V)

o — TRANSCONDUCTANCE (mmhos) ross — NORMALIZED RESISTANCE ros — DRAIN “ON” RESISTANCE (%)

TURN-ON TIME (ns)

Parameter Interactions
100 1000

Ipss @ Vps = 5.0V, Vgs = 0 PULSED
5 |'os @Vps =100mV, Vgs =0 500
Vas(orr) @ Vps = 5.0V, Ip = 3.0 nA oA
N /
ros 1/
10 ‘/ 100
v
5.0 .' 50
lpss
1.0 m 10
-01 -0.5 -1.0 -5.0 -10
Vgs(orr) ~ GATE CUTOFF VOLTAGE (V)
Normalized Drain
Resistance vs Bias
Voltage
100 T 1 T T 1 ,
= Vas(orr) @5V, 104A -
% o e 1
[~ fosb = _fos f
- 1~ Ves
20 Vas(orF)
10 ./
7
5.0 V4
-
20
LA
1.0 ]
0 02 04 0.6 08 1.0
IVgs/Vesorr)| — NORMALIZED GATE-
TO-SOURCE VOLTAGE (V)
Transconductance vs
Drain Current
100 -
Vpg =10V 1 Ta = -55°C 3
Ta =+25°C E Ta =+26°C =L
f=1.0kHz 11 T =+125°C »; A
5P i
gl
10
'l
=
vV
L
10
01 10 10

ip — DRAIN CURRENT (mA)

Switching Turn-On vs
Gate-Source Voltage

1T T T
Vop = 1.5V
Ves(orr) = —12V
8.0 To=425C
|
6.0 B (
™ Ip =30 mA
< D
0 NS
I
1™
20 Ip =10 mA T~
B
0 -20 -40 -60 -80 -10

Vgs(orr) — GATE-SOURCE CUTOFF VOLTAGE (V)

(Vw) INIHENI NivHa - SS9

e, — NOISE VOLTAGE (nV//Hz) Ip, lgss — GATE LEAKAGE CURRENT (nA) rps — DRAIN “ON” RESISTANCE (©2)

torr — TURN-OFF TIME (ns)

Process 58

““ON"" Resistance vs
Drain Current

100
Ves = 01
50
| Vosiorr) =30V
[ [ I3
I iz, LK
1 R=
- o
5.0 +25°C T
/ —55°C HHHT
257 Ves(orr) = —5.0V ﬁ
O Y

1.0 10 100
Ip — DRAIN CURRENT (mA)

Leakage Current vs
Voltage

Vo — DRAIN-GATE VOLTAGE (V)

Noise Voltage vs

Frequency
100

[ Vog =10V
50 BW = 6.0 Hz @ = 10 Hz, 100 Hz

I =02t@f>1.0kHz L
10

p =1.0m,
50 NN
J
o =10 mANG
L T
10
0.010.03 0.1 051020 10 100

f— FREQUENCY (kHz)

Switching Turn-On
Time vs Drain Current

50 T T
Ta =25°C
Vpp = 1.5V
40 [ Vgsorr = 12V
\
\\\ Vegsiorr = -85V _|
30
20
10
0 50 10 15 20 25

Ip ~ DRAIN CURRENT (mA)
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Process 83

0.022

Process 83 N-Channel JFET

" [0.559)

/ S/ /
/ ///n.onas S/ ,//]‘Z%_/’

DESCRIPTION

Process 83 is a monolithic dual JFET with a diode
isolated substrate. It is intended for operational

amplifier

input buffer applications. Processing

results in low input bias current and virtually un-
measureable offset current. Likewise matching char-
acteristics are virtually independent of operating
current and voltage, providing design flexibility.
Most GP 2N types are sorted from this family.

CHARACTERISTIC PARAMETER TEST CONDITIONS MIN TYP MAX UNITS

Gate-Souice Breakdown
BY aen Vo =0V 1 s _ _-
Voltage 3V e Vg =0V, Ig =1 LA 50 70 %
Zero Gate Voltage _ _
Di ain Current loss Vps =15V, Vgg =0 0.5 2.5 8.0 mA
Forward Trans- P _
conductance Ugs Vpg =15V, Vgg =0 1.0 2.5 5.0 mmho
Pinch Off Voltage VasiorE) Vps = 18V, Ip =1 nA -0.5 -2.0 -4.5 \Y
Gate Current g Vpg =20V, Ip =0.2 mA 3.0 50 pA
Forward Trans-
. Ve = Iy = 5
conductance Gis pe = 16V, 15 = 0.2 mA 600 850 Mmhos
Qutput Conductance Gos Vpg = 15V, Ip = 0.2 mA 1.0 5.0 umhos
“ON" Resistance ros Vps =100 mV, Vgg =0 450 Q
= \, = —
Noise Voltage e, :’5?00 1H5Z/' lo =0.2mA 10 50 nV//Hz
Differential Match Vgs1-Vagal Vpg =15V, Ip = 0.2.mA 7.0 25 mV
Differential Match AVgsq.2 Vog =15V, Ip = 0.2 mA 10 50 pv/°e
Common Mode . _ _
Rejection CMRER Vpg =15V, Ip = 0.2 mA 80 95 dB
Feedback Capacitance Cis - Vpg =15V, Iy = 0.2 mA, 1.0 1.2 pF
f=1MHz
Input Capacitance Cis Vpg =16V, I = 0.2 mA, 3.4 4.0 pF
f=1MHz

This process is available in the followirig davice types. *Denotes preferred parts.

TO-71 (CASE 12)

2N3921 2N5047
2N3922 *2N5196
*2N3954 *2N5197
*2N3954A *2N5198
*2N3955 *2N5199
*2N3955A 2N5452
"2N3956 2N5453
*2N3957 2N5454
*2N3958 *2N5545
2N4084 *2N5546
2N4085 *2N5547
2N5045 U231
2N5K046 U232

U233
U234
U235

8-Pin MiniDIP (CASE 60)

Jaie
Jan
Jaiz

8-Pin MiniDIP (CASE 67)

*NPD8301
"NPD8302
*NPD8303




Ip — DRAIN CURRENT {mA)

8. — TRANSCONDUCTANCE (mmhos)

e, — NOISE VOLTAGE (nV/A/Hz)}

Common Drain-Source

Transfer Characteristics Characteristics Parameter Interactions
1 50— 10 10
5o Vos=15V] | | Ta=t25C | I 3 1, 1oss @ Vps = 16V, Vg = 0 PULSED] g
N Vosiorr =30V T [TYPVggopn = -22V I £ ros @ Vos = 100, Vos - 017 |
a0 = Ta=-55°C — § 40 + —E Vgs(orr) @ Vps = 20V, =}
NN e [ ] 2 | | Ta lo*LanA -T2 7 H
s'?"/ T = H126°C = | cs e =
30 Ng A\ Tt £ £ S
A, \ Vasiors) | El T £3 o 3
. N\ v T2 A 3z 2
2. \Q)/-nt—ssn z Y /r jp— 53 ]
SN T =425C - & ¥ 3
0 /:;>%‘<f *||15"l: 1 Lo /o sg ‘ H
- T = I -
x 4 [l g
0 0 == 01 01
0 -05 10 -15 -20 -25 0 10 20 30 40 50 -01 ~10 -10
Vgs ~ GATE-SOURCE VOLTAGE (V) Vps —~ DRAIN-SOURCE VOLTAGE (V) Vasiorr) — GATE CUTOFF VOLTAGE (V)
Leakage Current vs Output Conductance
Transfer Characteristics Voltage vs Drain Current
5.0 = 10k 10
Vasom v S o = 30uA = ~loss Z o
20 e E :';,‘J[ = 200,A=h ) E t
’ A [ 10k |1, = +125° = I
esionn * 10V H H B
e85 =
Toeasc w e e 5
Thenzsc S 200uA 2
= 100 Tlgss 2 10
20 N = Tp = 05°C 8
I ——1 5
AT NN o 20047 5
\| < 304A. &
0 2
10 N e 3
= |
(] 1 _@ Ta = +25°C ~lgss 3
0 5 10 L [A]
0 -05 -10° -15 -20 -25 o 80 5 2 32 4 10 100 1000
Vs — GATE-SOURCE VOLTAGE (V) VoG — DRAIN-GATE VOLTAGE (V) 1o ~ DRAIN CURRENT (1A)
Noise Voltage vs Frequency Noise Voltage vs Current Capacitance vs Voltage
100 F—=T5v 100 100
Vog = 15V - _JG':“;;W 1=0.1 - 1.0MHz
;BW=SMH1@|=|I]NZ,‘IWH 12 - F -
b o=02i@t>1.0kh: > 3
T > w
= 2
WPt :
10 g‘" ] 5 ERT)
S S 3
3 | C, (Vps = 15V
= H - i
i = 2 Ci (Vs = 15V) _|
' & T
© - Cg1.2 (vs Vgs 2)
T~
10 10
[T T X} 10 10 100 0.0 (] 10 10 0 40 80 12 -6 -20

f ~ FREQUENCY (kHz)

1p — DRAIN CURRENT (mA)

Differential Drift

100
& 25°C TD +125°C:
g o
S
2
e

Hd
s3
(RS
13w
bR ==
> T
& 1=
- 1
i y 5
>u N TIGHT 11
h T

10

00 01 10

o — DRAIN CURRENT (mA)

Vgs - GATE-SOURCE VOLTAGE (V)

Process 83

Channel Resistance
vs Temperature

Fv,,s =100 mV] t i
Fves=0 =

"(:;StuF‘ﬂ =‘

rps — DRAIN “ON” RESISTANCE (k<)

0.1 l
-25 425 415 +125 4175
Ta — AMBIENT TEMPERATURE (°C)

Transconductance
vs Drain Current

= Vs orr = 3.0V

56°C I
[T =+25°C <
[Ta= 425000

N/=/F/4

o, — TRANSCONDUCTANCE (mmhos)

Ip — DRAIN CURRENT (mA)

Differential Offset

100
Vpg = 15V
Ta = +25°C

|
L00S|

Vgs1 — Vgs2! - DIFFERENTIAL
GATE-SOURCE VOLTAGE (mV)

0.1
Ip - DRAIN CURRENT (mA)

CMRR vs Drain Current
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g M T T

z SVoq = 10V - 20V

2 0 ]
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Process 84

Process 84 N-Channel JFET

0.022
(0.558)
00038 | -
(0.0865) DESCRIPTION
/51 7201 S l Process 84 is a monolithic dual JFET with a diode
0.0040 isolated substrate. It is designed for the most
{0.1016) critical operational amplifier input stages or elec-
7 8 r trometer single ended preamp. ldeal for medical
N7 4 0.022 applications and instrumentation inputs where
S X /A (0.559) subpicoamp inputs are important. Device design
considered high CMRR, subpicoamp leakage over
wide input swings, low capacitance, and tight
AT = match over wide current range.
CHARACTERISTIC PARAMETER CONDITIONS MIN TYP MAX UNITS
Gate-Source Breakdown Voltage BVgss Vps =0V, Ig = -1 uA -40 —60 \
Drain Saturation Current Ipss Vps = 15V, Vgg =0V 20 300 1000 HA
Forward Transconductance Ofs Vps = 16V, Vgg = 0V 90 180 300 uv
Forward Transconductance Ot Vps = 158V, Ip = 30 uA 50 120 150 uv
Gate Cutoff Voltage Vas(oFF) Vps =15V, Ip =1nA 0.5 2 4.5 \
Reverse Gate Leakage Current lgss Vps = 0V, Vgg = —20V 1 5 pA
Gate Leakage Current g Vpg =10V, I5 = 30 uA 0.5 3 pPA
Feedback Capacitance Crss Vps =16V, Vgg =0, f=1MHz 0.3 0.4 pF
Input Capacitance Ciss Vps =156V, Vgg =0, f=1 MHz 2 3 pF
Noise Voltage e, Vps = 15V, I =30 uA, f=1kHz 30 50 nV/A/Hz
Noise Voltage en Vps = 15V, Ip = 30 uA, = 10 Hz 180 nVA/Hz
Output Conductance Bos Vps = 10V, Ip = 30 uA 0.1 0.2 uv
Differential Gate-Source Voltage [Vgs1—Vasal Vps = 10V, 5 = 30 uA 12 25 mV
Differential Gate-Source AVgs1-2 Vps = 10V, I = 30 A 10 50 uv/ece
Voltage Drift
Common-Mode Rejection CMRR Vps = 10V, 15 =30 uA 112 dB
Ratio

This process is available in the following device types. *Denotes preferred parts.

TO-78 (CASE 24)

2N5902 *2N5906
2N5903 *2N5907
2N5904 *2N5908
2N5905 *2N5909

Parameter Interactions

Vasiorr) @ Vos = 15V, Ip =1 "A;

s, lpss @ Vps = 16V, Vgs = 0V 1T

9ss — TRANSCONDUCTANCE (uV)
Ipss ~ DRAIN CURRENT (uA)

10

Ig — GATE LEAKAGE CURRENT (pA)

0.1

01

1

10

Vasiorr) — VOLTAGE GATE-TO-SOURCE (V)

Leakage Current vs
Voltage and Drain Current

Ip =100 uA

Ta=25°C

1o =30 uA
| |

0 10 20 30 40 50 60 70
Vpg — DRAIN GATE VOLTAGE (V)




e, — NOISE VOLTAGE (nV/A/Hz) ts — TRANSCONDUCTANCE (uV) 1p — DRAIN CURRENT (uA)

AlVggt — Vasz | — DIFFERENTIAL
GATE-SOURCE VOLTAGE (mV)

360
300

240

360
300
20
180
120

100

100

20

10 100

Transfer Characteristics

N\ "/csms‘n =20v 4]
A T = -55°C
N _Ta=25C
Ne_—Ta = 125°C
/(/‘—_ )
Vasiorr) = 1.2V
L ]
Noc A
DT, - 1250 —
> N
B
T
N
0 025 05 075 1 125 15 175

Vgs — GATE-TO-SOURCE VOLTAGE (V)

Transfer Characteristics

S T
~ Vesiorr =2V
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AY N \
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N S \
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0 025 05 075 1 125 15 175
Vgs — GATE-SOURCE VOLTAGE (V)

Noise Voltage vs
Frequency

F Vo =15V

Nt Lzu uA

A
11 1o =100 LA
N
(L1 TN
1kHz 10 kHz
f — FREQUENCY (kHz)

100 kHz

Differential Offset

E Vpg = 15V

55°C to 25°C
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10 100 1k

Ip — DRAIN CURRENT (uA)
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Common Drain-Source
Characteristics
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Transconductance vs
Drain Current
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o
>
10 20 30 50 100 200

Ip — DRAIN CURRENT (1A)

Noise Voltage vs
Current
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] |
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Differential Drift
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Ip — DRAIN CURRENT (uA)
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Process 84

Leakage Current vs
Voltage

0 10 20 30 40 50 60 70
Vpg — DRAIN GATE VOLTAGE (V)

Output Conductance vs
Drain Current

T
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T
o
10VigHE
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7
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Capacitance vs Voltage
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Vgs — GATE-SOURCE VOLTAGE (V)

CMRR vs Drain Current
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Process 86

0.022

(0.559)
0.0032

{0.0813) |

G1 /D1

i

0.0032
(0.0813)

f

0.022
(0.559)

Process 86 Monolithic Dual JFET

DESCRIPTION

Process 86 is a monolithic dual JFET with a diode
isolated substrate. It is intended for critical amplifier
input stages requiring low noise, sub picoamp bias
currents and high gain. Exacting process control results
in consistent parameter distribution with tight match
and low drift.

This process is available in the following device types.
*Denotes preferred parts.

TO-78 (CASE 24)

U421
U422
U423
U424
U425
U426

PROCESS IN DEVELOPMENT
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0.021

Process 88 P-Channel JFET

DESCRIPTION

0533 Process 88 is designed primarily for electronic
switching applications where a P channel device is
desirable. Inherent zero offset voltage, low leak-

0.0025 age and low Rpg(on) Ciss time constant make this
{n.0635) device excellent for low level analog switching,
0.003 ( =) 0.0025 sample and hold circuits and chopper stabilized
{0.076) = > (0.0635) amplifiers. This device is the complement to
(== S Process 51.
(== =< 0.022
20 3 ’ {0:559)
¢ )
¢ )
(
GATE IS BACKSIDE CONTACT
CHARACTERISTIC PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
Gate-Source Breakdown _ _
Voltage BVgass Vps =0V, Ig =1 uA 30 40 Y,
Zero Gate Voltage o K _ . .
Drain Current lIoss Vps =15V, Vgg =0 5.0 30 90 mA
Forward Trans-
conductance O¢s Vps =—15V, Vgs =0 4.0 13 17 mmhos
Forward Trans- ’
conductance Ofs Vpg =—15V, Ip =—2mA 3.5 mmhos
Gate Leakage lgss Vgs =20V, Vps =0 0.05 1.0 nA
“ON"" Resistance rps Vps =—100mV, Vggs =0 50 - 80 200 Q
Pinch Off Voltage VaGs(oFF) Vps =—15V, Ip ==1nA 0.5 5.0 10 Vv
Drain “OFF"" Current IboFF) Vps =—15V, Vgg = 10V —-0.05 -10 nA
Feedback Capacitance Crss Vpg=—15V, Ip =—2mA, f =1 MHz 4.0 5.0 pF
Input Capacitance Ciss Vps =—15V, Ip =—2mA, f=1MHz 14 15 pF
Output Conductance 9os Vpg =—15V, Ip =—2 mA 100 300 umhos
Noise Voltage e, Vpg =—15V, Ip =—2 mA, f =100 Hz 20 nV/A/Hz

This process is available in the following device
types. *Denotes preferred parts.

TO-18 (CASE 11) TO-72 (CASE 23)

2N2609 2N3382
2N4382 2N3384
2N5018 2N3386
2N5019 2N3993
*2N5114 2N3993A
*2N5115 2N3994
*2N5116 2N3994A
U300
U301 TO-92 (CASE 71)
U304 P1086E
U305 P1087E
U306 PN4343

TO-92 (CASE 74)

*J174
*J175
*J176
177
*J270
*J271

QUALIFIED PER MIL-8-19500

*2N5114JAN, JANTX, JANTXV
*2N5115JAN, JANTX, JANTXV
*2N5116JAN, JANTX, JANTXV

321
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Process 88

Process 88

Ip — DRAIN CURRENT (mA)

g — TRANSCONDUCTANCE (mmhos)

Gos — OUTPUT CONDUCTANCE (umhos)

Transfer Characteristics

Parameter Interactions

Common Drain-Source

Characteristics

-32 100 1000 -20 -
Vos =5V || 2 ; - TA=25C
} Vgs(orr) = 4.5V g € 50 T z - TYP Vgsiorp = 4~5Vl/'
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<\// A o <2 3 =z // 1.,
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N SERN 1, = +125° Sg 50 50 = 2 YA
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Sl NS gg 1 Toss @ Vps = ~15V, Vgs = 0 PULSED)| E Ry T35y
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& \/ @ Vps = —15V,1 8 A )
0 ] Y &5 0 asiorr) @ Vos = —15V, lp = —1.0uA w0 < o idas
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Vgs — GATE-SOURCE VOLTAGE (V) Vgsiorr) ~ GATE CUTOFF VOLTAGE (V) Vps — DRAIN-SOURCE VOLTAGE (V)
Leakage Current vs Channel Resistance vs
Transfer Characteristics Voltage Temperature
16 =< 100 1000
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- = 1
N L=Ta = = w500 f————1 Ves =0 1
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Drain Current Drain Current Frequency
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it Tt il € 50 [Ta=25°C R ERLL li 50
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2 s 1 8 50 Tt —
10 @ - 1| = . T 111
Z il = 11T T
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Process 89 P-Channel JFET | 3
(2]
®
n
(7]
DESCRIPTION %
0.020 | Process 89 is designed primarily for low level
(0.508) amplifier applications. This device is the comple-
5§ ment to Process 55. Commonly used in voltage
variable resistor applications.
—Y
0.020
s (0.508)
0.004
(0.102)
0.0035
J {0.0889)
.
GATE IS BACKSIDE CONTACT
CHARACTERISTIC PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
Gate-Source Breakdown
= = \Y
Voltage BVgss Vps =0V, Ig =1uA 20 40
Zero Gate Voltage
=— = - - — A
Drain Current loss Vs 15V, Vgs =0 0.3 4.0 20 m
Forward Trans-
conductance Ofs Vps =15V, Vgs =0 1.0 2.5 4.0 mmhos
Forward Trans-
conductance Ifs Vpg =—15V, Ip =-0.2 mA 700 umhos
Gate Leakage lgss Vgs =20V, Vpg =0 0.02 1.0 nA
Pinch Off Voltage VGs(oFF) Vpg =—15V, Ip =—1nA 0.5 3.0 9.0 \
Feedback Capacitance Crss Vpg =-15V, Vgg =0, f =1 MHz 2.0 2.5 pF
Input Capacitance Cis Vps =—15V,Ip =—2mA, f=1MHz 7.0 8.5 pF
"“ON" Resistance bs Vps =—100mV, Vgg =0 450 Q
Output Conductance 9os Vpg =—15VY, Ip =-0.2 mA 5.0 15 umhos
Noise Voltage en Vpg =15V, Ip =—0.2 mA, o
: V/A/H
f =100 Hz 30 nVA/Hz
This process is available in the following device B
types. *Denotes preferred parts.
TO-18 (CASE 11) TO-92 (CASE 71) TO-92 (CASE 74)
2N2608 *2N5460 2N3820
2N4381 . *2N5461
2N5020 *2N5462 QUALIFIED PER MIL-S-19500
2N5021 PN4342 IN2608JAN
PN4360
TO-72 (CASE 23) PN5033
2N3329
2N3330
2N3331
2N3332
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Process 89

Ip — DRAIN CURRENT (mA)

Process 89

9¢s — TRANSCONDUCTANCE (mmhos)

9os — OUTPUT CONDUCTANCE (umhos)

Transfer Characteristics
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Common Drain-Source
Characteristics
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0.016

Process 90 N-Channel JFET

(0.406)
0.0038
(0.0965)

90C

3

0.016

o003g  (0:406)

(0.0965)

GATE IS ALSO BACKSIDE CONTACT

DESCRIPTION

Process 90 is designed for VHF/UHF mixer/
amplifier and applications where Process 50 is not
adequate. Has sufficient gain and low noise, com-
mon gate configuration at 450 MHz, for sensitive
receivers. The high transconductance and square
law characteristics insures low crossmodulation
and intermodulation distortions. Common-gate
operation simplifies circuitry. Consider Process
92 for even higher performance.

CHARACTERISTIC PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
Gate-Source Breakdown _ . .
Voltage BVgss Vps =0V, Ig =—1uA 20 30 \
Zero Gate Voltage _ _
Drain Current Ipss Vps =10V, Vgg =0 3 18 40 mA
Forward Trans- _ _
conductance Ofs Vps =10V, Vgg =0 5.5 8.0 10 mmhos
Forward Trans-
conductance Ots Vps =10V, Ip =5 mA 45 5.8 mmhos
Reverse Gate Current lgss Vgs =—15V, Vpg =0 -5.0 -100 pA
"ON"" Resistance 'ds Vps =100 mV, Vgg =0 90 Q
Pinch Off Voltage VGs(oFF) Vps =10V, Ip =1nA -1.6 -3.5 -6.0 \
Output Conductance 9os Vpg =10V, Ip =5 mA 45 100 Mmhos
Feedback Capacitance Crs Vpg =10V, Ip =5 mA 1.0 1.2 pF
Input Capacitance Cis Vpg =10V, Ip =5 mA 4.0 5.0 pF
Noise Voltage e, Vpg =10V, Ip =5 mA, f=100Hz 13 nV/A/Hz
Noise Figure ' NF Vpg =10V, Ip =5 mA, f=450 MHz 3.0 dB
Power Gain Gpg (CG) Vpg = 10V, Ip =5 mA, f =450 MHz 11 dB

This process is available in the following device types. *Denotes preferred parts.

TO-72 (CASE 25)

TO-52 (CASE 07)
U312

Common Drain-Source
Characteristics

60

*2N5397
2N5398

(1]

er =45V |
;

| Ta=25C
TYP Vs

40

L

0. -1
o]

!

Vgs =0V

T
20 1.5V |

ov | |

-2.5V
» !

T [—T 1

=

L

Ip. — DRAIN CURRENT (mA)

10

I‘\X\\»\-
A

Ipss — DRAIN CURRENT (mA)

0 =

0 1.0 20 3.0

4.0 5.0

Vps — DRAIN-SOURCE VOLTAGE (V)

9¢s — TRANSCONDUCTANCE (mmhos)

TO-92 (CASE 72)

TO-92 (CASE 77)

J114 *2N5245
*J210 *2N5246
*J21 *2N5247
*J212
*J300
Transconductance vs
Parameter Interactions Drain Current
100 1000 10
85s, lpss @ Vps = 10V, Vgs = 0 PULSED s _ Ta=-85°C ———1+4
50 |'os @Vps=100mV, Vgs =0 0 se0 o 2 50 Ta= *25°E "_
Ves(orr) @ Vps = 10V, Ip = 1.0 nAAHH ‘é E Ta =+125°C ]
t = w Ves(orr) = -2.5V,
Ipss, =] = L]l
2 2
o = 5 |
10 = e 100 2 2 10 Vas(orr) = ~5.5V 34
> 50 H
5.0 i z 2 05
=2
7 E 3
| rT Vpg =10V
8 = £=1.0kHz
10 10 0.1 EETT
-0 -10 -50 -10 0.1 1.0 10

Vas(orr) — GATE CUTOFF VOLTAGE (V)

Ip — DRAIN CURRENT (mA)
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Process 90

Process 90

Transfer Characteristics
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Process 92 N-Channel Junction Match | 3§
(2]
®
0.023 »
{0.583) (72}
L 0.0038 . ©
{0.0965) DESCRIPTION N
Process 92 is designed for VHF/UHF amplifier,
oscillator, and mixer applications. As a common
S D S gate amplifier, 16 dB at 100 MHz and 12 dB at
* ons 450 MHz can be realized. Worst case 75 ohm
m m 0038 (0381 input impedance provides ideal input match.
{0.0965)
GATE IS ALSO BACKSIDE CONTACT
CHARACTERISTIC PARAMETER TEST CONDITIONS " MIN TYP MAX UNITS
Gate-Source Breakdown _ _ . .
Voltage BVgss Vps =0V, Ig =—1uA 20 30 \Y
Zero Gate Voltage
= = 3
Drain Current Ipss Vps = 10V, Vgg =0, Pulsed 10 8 80 mA
Forward Trans-
= = 19
conductance Ots Vps = 10V, Vgg =0, Pulsed mmhos
Forward Trans- _ = .
conductance Ofs Vpg =10V, Ip =10 mA 10 13 18 mmhos
Reverse Gate Current lgss Vgs =15V, Vps =0 -15 -100 pA
“ON"" Resistance ros Vps =100 mV, Vgg =0 : 35 45 80 Q
Pinch Off Voltage Vas(oFF) Vps =10V, Ip = 1nA -1.6 -4.0 -6.5 \Y
Output Conductance Jos Vpg = 10V, Ip = 10 mA 160 250 Hmhos
Feedback Capacitance Coy Vpg =10V, I =10 mA, f= 1 MHz 2.0 2.5 pF
Input Capacitance Cgs Vpg = 10V, Ip =10 mA, f=1 MHz 4.1 5.0 pF
Noise Voltage e Vpg =10V, Ip =10 mA, f =100 Hz 6.0 nV/A/Hz
. . Vpg =10V, I =10 mA,
X dB
Noise Figure NF £= 450 MHx 3.0
R Vpg =10V, Ip =10 mA,
Power Gain Gpg £ = 450 MH» 12 ) . dB
This process is available in the following device types. *Denotes preferred parts.
TO-52 (CASE 07) T0-99 (CASE 24) T0-92 (CASE 72) B
U308 U430 J308
*U309 U431 *J309
*U310 *J310
Transconductance vs
Parameter Interactions Drain Current Leakage Current vs Voltage
E@ 100 = 1k 2 100 T z
=€ 50 A 500 £ Ff=1kHz =
cE o £ [ Ta=25°C i
ga pid g | 3
S L s = | -
Eg ¢ 100 H] 10 Vasiorr) = 2.8V g
=2 10 — 2 Ht et <
58 s ' 50 g t -
55 DS E A% i -
E1 I 46, Ioss @ Vos = 10V, Vgs = 0V, PULS! n[——‘ 3 P T T @
= - ros @1p = 1 mA, Vgs =0V 1 | P Vesiorr) = -5.2V !
[ Vasiorr) @ Vos = 10V, Ip =1 nA s g
2 Lo . AU 3
- a 3 -5 _10 0.1 1 10 ol 0 50 10 15 20 2%
Vesiorr) — GATE CUTOFF VOLTAGE (V) Ip — DRAIN CURRENT (mA) Vog ~ DRAIN-GATE VOLTAGE (V)
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Process 92

Process 92

Transfer Characteristics
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Process 93 N-Channel JFET | g
0.023 o
{0.584) D
0.0038 8
{0.0065) | -
% % | DESCRIPTION ©
w
Process 93 is a monolithic dual JFET with a diode
9 3 isolated substrate. It is intended for wide band,
0.0038 low noise, single ended video amplifier input
(0.0065)  oos stages, and high slew rate op amps. Monolithic
{0.584) structure eliminates thermal transient errors, and
C provides freedom to pick operating current and
voltage.
s A 1YY
CHARACTERISTIC PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
Gate-Source Breakdown
Voltage BVgass Vps =0V, Ig =—1 uA -25 -30 \%
Zero Gate Voltage _ _
Drain Current lpss Vps = 10V, Vgg = 0, Pulsed 3.0 18 40 mA
Forward Trans-
conductance O¢s Vps = 10V, Vgg = 0, Pulsed 8.9 mmhos
Forward Trans- . _
conductance Ots Vpg =10V, Ip =5 mA 5.0 6.0 10 mmhos
Output Conductance 9os Vpg =10V, Ip =5 mA 50 100 umhos
Pinch Off Voltage VGs(oFF) Vps =10V, Ip = 1nA -1.5 -3.5 -6.0 \
“ON’* Resistance robs Vps =100 mV, Vgg =0 100 Q
Gate Current g Vpg =10V, Ip =56 mA 10 100 pA
Noise Voltage e, Vpg = 10V, Ip =5 mA, f=100 Hz 9.0 30 nV/A/Hz
Differential Match Vgsi-Vasa! | Vog = 10V, Ip =5 mA 9.0 30 mV
Differential Match AVgsi.2 Vpg = 10V, Ip =5 mA 15 40 uv/°c
Common Mode .
Rejection CMRR Vpe = 10V, Ip =5 mA 90 dB
Feedback Capacitance Cs Vpg =10V, Ip =5 mA, f=1MHz 1.0 1.2 pF
Input Capacitance Cis Vpg =10V, Ip =5mA, f=1MHz 4.2 5.0 pF
This process is available in the following device types. *Denotes preferred parts.
T0-78 (CASE 24) m
*2N5911
*2N5912
U257 Transconductance
Parameter Interactions vs Drain Current
2 1w : 1k _mn — e
£z 1 g 2 i —
ZE€ 50 lossfel 1] 500 9 € -
« E o £ I Vasiorr) = —3Y
= o w +
=
= ~N 3 5 LA Vasiorr) = -4.1V
25 o > 2t w2 : AL
T -] v
=3 [ [ 3 E
=E 51s, Ioss @ Vos = 10V, Vg = 0V, PULSED H = Voo =10V
S ;’Ds@l,, A 1va,_v1605v= luv_1 N 5 : [Ta=25C
g = 1 GS(OFF) bs = Jdp=1n 10 = “ f=1kHz
- -1 -3 -5 -10 0.1 1 10
Vasiorr) — GATE CUTOFF VOLTAGE (V) 1o — DRAIN CURRENT (mA)




Process 93

Process 93 ‘

ts — TRANSCONDUCTANCE (mmhos)

Gos — OUTPUT CONDUCTANCE (umhos)

IVgs1 — Vasa! DIFFERENTIAL
GATE SOURCE VOLTAGE (mV)

Ip — DRAIN CURRENT (mA)

Transfer Characteristics

Vasiorp = 3.2V

T =-55°C

Vps = 15V

Vi
\é,

Vesiorr) = =2.
\\\\/_ Ta =-55°C
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Process 94 N-Channel JFET | 3
(2]
(1]
»
»
O
0036 DESCRIPTION H
{0.914)
0.0038 Process 94 is a monolithic dual JFET. It is strictly
m,,—gss,"’ "* intended for operational amplifier input buffer
applications. Special processing results in ex-
+ tremely low input bias current and virtually
S2 61 unmeasureable offset current. It is important to
note that the <5 pico ampere bias current is
2 o 0.0038 __n.oz:_ measured at 35 volts. Typical CMRR is 125 dB.
fonees) (0359 Performance superior to electrometer tubes can
71 5 be readily achieved with low offset voltage and
almost zero long term drift.
CHARACTERISTIC PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
Gate-Source Breakdown
= = - _ v
Voltage BVgss Vps =0V, Ig 1 uA 40 70
Zero Gate Voltage _ -
Drain Current Ipss Vpg =15V, Vgs =0 0.5 3.0 10 mA
Forward Trans- _ <
conductance Ofs Vps =15V, Vgs =0 1.5 3.5 7.0 mmho
Forward Trans- _ _
conductance Ofs Vpg =158V, I =0.2 mA 0.9 1.2 1.8 mmbhos
Pinch Off Voltage Vas(oFF) Vps =15V, Ip =1nA -0.5 -2.0 -6.0 \
Gate Current I Vpg =35V, Ip =0.20 mA 1.0 15 pA
Feedback Capacitance Crss Vpsg =15V, Vgg =0, f =1 MHz 0.01 0.02 pF
Input Capacitance Ciss Vpsg =15V, Vgs =0, f= 1 MHz 4.0 5.0 pF
Noise Voltage e, Vpg =15V, Ip =0.2mA, f=10 Hz 12 50 nV/A/Hz
Output Conductance dos Vpg =15V, Ip = 0.2 mA <0.1 umhos
Differential Match Vgs1-Vasz2! | Vbg =15V, Ip = 0.2 mA 5.0 25 mV
Differential Match AVgsi-2 Vpg = 15V, Ip = 0.2 mA 6.0 50 uv/°c
Common Mode CMRR Vpg = 15V, Ip = 0.2 mA 125 dB
Rejection
This process is available in m
the following device types. Common Drain-Source
*Denotes preferred parts. Parameter Interactions Characteristics
TO-71 (CASE 12) L e ENTT T Votor ]
*NDF9406 A s 2 4 TVP Vasiore) = 26V |_ymt—t]
*NDF9407 Ty v 7 E Lodv ]
*NDF9408 3 U / E 30 7
*NDF9409 £5 |, o= 5 Y
*NDF9410 3E Z - I
5 Z; 0.5 = ~0.9V
TO-78 (CASE 24) LS L oo LT av
| 8¢, Ipss @ Vps = 20V, Vgs = 0 PULSED = *
NDF9401 ) , Vesiore: @ Vos =20V, by = 1.0 n I'i'lw'!—“‘ul 1'.sv
1 Pk T
m0£940§ -0 -05 10 -50 -10 Yo 1e 20 38 a1 s
N8F3384 Vas(orr) — GATE-SOURCE VOLTAGE (V) Vps — DRAIN-SOURCE VOLTAGE (V)
NDF9405
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Process 94
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Process 95 N-Channel JFET

DESCRIPTION

% Process 95 is a monolithic dual JFET with a diode
0.0038 isolated substrate. It is intended for operational
('n:‘uﬁi) '4- amplifier input buffer applications. Processing
results in low input bias current and virtually un-
J_ measureable offset current. Low noise voltage
52 and high CMRR for critical |/f applications.
4 0.023
[ 02] [} 0.0038 o)
I// ; {0.0965)
7
CHARACTERISTIC PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
Gate-Source Breakdown _ _
Voltage BVgss Vps =0V, Ig =—1uA 40 70 \%
Zero Gate Voltage _ _
Drain Current Ipss Vps =15V, Vgg =0 0.5 3.0 8.0 mA
Forward Trans-
conductance Ots Vps =156V, Vgs =0 1.0 2.5 4.0 mmbhos
Forward Trans-
conductance s Vpg =15V, Ip =0.2 mA 0.5 0.7 mmbhos
Gate Leakage lgss Vgs =—20V,Vpg=0 -5.0 -100 pA
Pinch Off Voltage Vas(oFF) Vps =15V, I5 =1 nA -0.5 -2.5 -4.0 \Y
Input Capacitance Ciss Vps =15V, Vgs =0, f=1MHz 10 14 pF
Noise Voltage en Vps =15V, I5 =0.2 mA, 8.0 30 nV/A/Hz
f=10Hz
Noise Voltage e, Vps =15V, Ip =0.2 mA, 6.0 10 nV//Hz
f=100 Hz
Output Conductance Jos Vpg =15V, Ip =0.2 mA 0.3 1.0 umhos
Feedback Capacitance Crss Vps =16V, Vgg =0, f=1 MHz 3.5 5.0 pF
Differential Match Vas1-Vas2! | Vbog =20V, 15 =0.2 mA 6.0 25 mV
Differential Match AVgsi.2 Vpg =20V, I =0.2mA 9.0 60 uv/°c
Common Mode
Rejection CMRR Vpg =20V, Ip =0.2 mA 86 115 ~dB

This process is available in the following device
types. *Denotes preferred parts.

TO-71 (CASE 12)

2Nb515 *2N5522

2N5516 *2N5523

2N5517 *2N5524

2N5518 *2N6483

2N5519 *2N6484
*2N5520 *2N6485
*2N5521
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Process 95

Process 95
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Process 96 N-Channel JFET

0.037
(0.940)

0.0038
{0.096%) —>‘ }<_

96 SS9901d

& DESCRIPTION
| = Process 96 is a monolithic dual JFET with a diode
00038 0.024 isolated substrate. It is intended for wide band, low
D2 (0.0965) (0.610) noise, single ended video amplifier input stages.
Also ideal for matched voltage variable resistor
62 applications over 60 dB tracking range.
CHARACTERISTIC PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
Gate-Source Breakdown _ _ _ _
Voltage BVgss Vps =0V, Ig =—1uA 40 55 \
Zero Gate Voltage _ _
Drain Current Ipss Vps =158V, Vgs =0 5.0 15 30 mA
Forward Trans- _ _
conductance Ots Vps =15V, Vgs =0 9.0; 18 30 mmhos
Forward Trans- _ _
conductance Ofs Vpg =15V, Ip =2 mA 7.5 9.0 mmbhos
Output Conductance Jos Vpg =15V, Ip =2 mA 15 45 umhos
Pinch Off Voltage VGs(oFF) Vpsg =15V, Ip =1nA -1.8 -3.0 \
“ON" Resistance s Vps =100 mV, Vgs =0 35 70 120 Q
Gate Current lgss Vgs =—20V, Vpg =0 -8.0 -100 pA
Gate Current lg Vpg =15V, Ip =2 mA ( 15 200 pA
Noise Voltage en Vpg =15V, Ip =2 mA, =100 Hz 4.5 10 nV/A/Hz
Feedback Capacitance Ces Vpg =15V, 1p =2mA, f=1MHz 2.5 3.0 pF
Input Capacitance Cis Vpg =15V, Ip =2mA, f=1MHz 10 12 pF
Differential Voltage Vgs1-Vasz2! | Vbg =15V, Ip =2mA 8.0 25 mV
Differential Voltage AVgg Vpg =15V, Ip =2 mA 9.0 50 uv/°c
Common Mode '
= = dB
Rejection CMRR Vpg =15V, Ip =2 mA 76 95

This process is available in the following device types. *Denotes preferred parts.

TO-71 (CASE 12) 8-Pin DIP (CASE 67)
*2N5564 *NPD5564
*2N5565 *NPD5565
*2N5566 *NPD5566
Transconductance vs Drain
Parameter Interactions Current Leakage Current vs Voltage
z 10 1k 108 z 10k
Ez 0rs, lpss @ Vps =15V, Vgs = 0V - = F Vpg = 15V s
E£ (PULSED) & 2 [Ta=25°C =
E E A =
SE | ! E [£=1kHz =
v ose 2 o = 1.0k
3%’ 4‘—— Ots 2 E 8
i 2 g 5 il ] g
E2 10 b w0 = 2 1 A = 100 =1p=02mA3
<2 & El 2 T s b E
28 — ] ] Vasiorr) = -2.3V w ;o ——
£2 N 2 2 w --‘--=’
22 = a < g0 | LA/ | —t"1
S Tos = = =)
£ @lp=1mA BER i : I@
2 . ms@lp=1m 3 2 Ta = 426
g= . Vasiorr) @ Vps =15V, lp =1nA 0 = = 1 o 10 l_—‘ o *2‘5 ¢
4 2 5 ~10 A 1 10 - 0 80 16 2 32 a0
Vgs(orr) — GATE CUTOFF VOLTAGE (V) Ip — DRAIN CURRENT (mA) Vpe — DRAIN-GATE VOLTAGE (V)
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Process 98 N-Channel JFET

DESCRIPTION

Process 98 is a high gain, general purpose, monolithic
dual JFET with a diode isolated substrate. It is intended
for amplifier input stages requiring high gain, low noise
and low offset drift over temperature. Strict processing
controls result in low input bias currents and virtually
immeasurable offset currents. Matching characteristics
are essentially independent of operating current and
voltage.

This process is available in the following device types.
*Denotes preferred parts.

TO-71 (CASE 12)

2N5561
2N5562
2N5563
U401
U402
U403
U404
U405
U406

8-Pin DIP (CASE-60)

J401
J402
J403
Jao4
J405
Ja06

PROCESS IN DEVELOPMENT
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Process 52

2N3684-87/PN3684-87 N-Channel JFETs

General Description TO-72 2N Series
0.209-0.230
(5.309-5.842) w108
The 2N3684/PN3684 thru 2N3687/PN3687 series of Free) e I M PN TFET
N-channel JFETs is characterized for general purpose S o 1 S
small signal amplifier applications requiring low noise | i 4 2 D
. oge I 0.500 N3
and tightly specified Ipgg ranges. T T I ST assoom as\///\\ = oo i CaGse
0.016-0.019 P u 0.030 b (0.9‘07',1“)\/( \\\/IH.IH—LZW)
. . o [rr=rrie w7 N~
Absolute Maximum Ratings (25°c)
TO-92 PN Series
0.175-0.185
Gate-Drain or Gate-Source Voltage (Note 2) —-50V . 4588)
Gate Current or Drain Current 50 mA
Total Device Dissipation T wmam PN T FET
(Derate 2 mW/°C to 175°C) 350 mw LEADSTO FIT AT o 'U? v 1 G
Storage Temperature Range ‘3:;:::2;:].1] Hﬂ ) —- 2 s
. o () DIA HOLE (TYP) 0.1 0.045-0.055
2N Series —6500 to +200°C _L el e 31D
PN Series —65°C to +150°C I oaeanss
Lead Temperature (1/16" from case T
for 10 seconds) 300°C 11397
Electrical Characteristics (25°C unless otherwise noted)
2N3684/ 2N3685/ 2N3686/ 2N3687/
PARAMETER CONDITIONS PN3684 PN3685 PN3686 PN3687 UNITS
MIN MAX MIN MAX MIN MAX MIN MAX
-0.1 —-0.1 -0.1 -0.1 nA
| Gate Reverse Current V. =30V, V =0 =
ass Gs Ps™7 [Tso°c 05 —05 ~05 05 A
BY Gate-Source Breakdown l6 = —1 4A Vps = 0 5
GSS Voltage G=—1uA,Vps 0 50 50 50
\Y)
v Gate-Source Cutoff Ve = 20V I = 1 nA 2
GS(off) Voltage DS = 1D n 5 1 3.6 0.6 2 -0.3 1.2
Ipss Saturation Drain Current Vpg=20V,Vgs=0 25 7.5 1 3 0.4 1.2 0.1 0.5 mA
" Drain-Source ON Vps = 0V, Vgs = 0, (Note 1) 6 1 2400 Q
DS(on) Resistance DS =0V, VGs , (Note 00 800 200 0
Common-Source Forward
9fs 2000 | 3000 1500 | 2500 1000 | 2000 500 1500
Transconductance, {Note 3)
mho
Common-Source Output “
Jos 50 25 10 5
Conductance
Vps=20V,Vgs=0 f=1kHz
c Common-Source Reverse 1 12
rss Transfer Capacitance 2 ) 12 12
F
Common-Source Input P
Ciss . 4 4 4 4
Capacitance
Equivalent Short-Circuit v 10V, V 0 f=20 H 015 15 uv
€ = . = = . . ——
n Input Spot Noise Voltage DS GS z 0. 0.15 0.15 S
. X Vps =10V, Vgs=0,
NF F =
Noise Figure Rgen - 10M, BW = 6 Hz f=100 Hz 0.5 0.5 0.5 0.5 dB

Note 1: Not JEDEC registered data.
Note 2: Due to symmetrical geometry, these units may be operated with source and drain leads interchanged.
Note 3: Pulse test duration: 2 ms.
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2N3954, 2N3954A, 2N3955, 2N3955A

2N3954-55/2N3954A-55A N-Channel Monolithic

Process 83

Dual JFETs

General Description To71
The 2N3954 thru 2N3955/A series of N-channel 0.209-0.230
monolithic dual JFETs is designed for low to medium (6.309-5.842)
frequency differential amplifier applications requiring (2;?2';2; (:';Z:‘:-gz)
low noise, high common-mode rejection, and very B —
tight match. SEATING PLANE
H H o i — PIN | FET (12
Absolute Maximum Ratings (25°c) om0 ! J 1< )
. —(12.70
Gate-Drain or Gate-Source Voltage —50V mom L ) o1
Gate-to-Gate Voltage 50V 0016-0019 || 0030 3 G1
{0.406-0.483) {0.762)
Gate Current 50 mA AX 5 S2
Total Device Dissipation 85°C (Each Side) 250 mW 0100 6 D2
Case Temperature (Both Sides) 500 mW 0.050 250 7 G2
. . 0 (1.270)
Power Derating (Each Side) 2.86 mW/ C
(Both Sides) 4.3 mW/°C
Storage Temperature Range —65°C to +200°C A
Lead Temperature (1/16'" from case 0.036-0.046 y\//
(0.914-1.168)
for 10 seconds) 300°C /
Electrical Characteristics (25°C unless otherwise noted)
2N3954 2N3954A 2N3955 2N3955A
UNITS
PARAMETER CONDITIONS MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX
; oo N VGs = —30V, I ~100 ~100 -100 -100 pA
GSS ate Reverse Gurrent VDs=0 D 500 500 500 500 nA
Gate- Breakd
BVGss ate-Source Breakdown Vps=0, 1g = ~1 uA 80 50 _s0 80
Voltage
Gate- Cutoff
Vasioff) ate-Source Cuto Vps =20V, Ip = 1nA 10 |-45 [-10 |-45 |-10 |-45 |-10 |-45
Voltage v
Gate-Source Forward
VGsi(f) Vps=0,lg=1mA 20 2.0 20 2.0
Voltage
v Gote.Source Vot Ve s 20V Ip = 50 uA -4.2 42 -42 -4.2
GS ate-source Voltage DS = ID = 200 uA -05 |-40 |-05 |-40 |-05 |-40 [-04 [-40
) Vps = 20V, -50 -50 -50 -50 pA
1 G
G ate Operating Current Ip = 200 uA TA-126°C =250 ~250 ~250 ~250 nA
Saturation Drain
IDSs Vps = 20V, Vgs = 0 05 | 50 |os |50 |05 [50 |05 |50 mA
Current
Common-Source Forward f=1kHz 1000 | 3000 | 1000 | 3000 | 1000 | 3000 | 1000 | 3000
afs Transconductance f= 200 MHz 1000 1000 1000 1000
umho
c - Vps = 20V,
g0 ommon-Source Output DS = 20V, f=1KHz 35 5 35 35
Conductance Vgs=0
Common-Source Input
Ciss . 4.0 4.0 4.0 4.0
Capacitance
Ce -
Cres ommon Sourl?e Reverse f=1MHz 12 12 12 12 oF
Transfer Capacitance
VpG = 10V,
Cdgo Drain-Gate Capacitance \ DGO 15 15 15 15
5=
Common Source Spot Vos =20V,
NF e VGs =0, f=100 Hz 05 05 05 05 d8
t Noise Figure
RG = 10 MQ
Differential Gate Vps = 20V, .
IG1—! T=125°C 10 10 10
Ha1-lal Current Ip = 200 A 10 nA
Drain Saturation Current
IDss1/Ipss2 Ratio Vps = 20V, VGs =0 095 | 1.0 095 | 1.0 095 | 1.0 095 | 1.0
i
Differential Gate-Source
IVes1-Vasa2l 5.0 5.0 10.0 5.0
Voltage
Gate- Differential
AVGSI Vs v:: S°‘gie 'e;::“a Vps = 20V, T=25°C to —65°C 0.8 04 20 12 mv
- age an
S17Y6s2 9 ¢ Ip =200 A T=25°Ct0 125°C 10 05 25 5
Temperature
9fs1/9fs2 Transconductance Ratio f=1kHz 0.97 1.0 0.97 1.0 0.97 1.0 0.95 1.0
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2N3956-58 N-Channel Monolithic Dual JFETs

Process 83

General Description T071
The 2N3956 thru 2N3958 series of N-channel monolithic 0.209-0.230
dual JFETs is designed for low to medium frequency 01750105 ‘5:1";'“’_5["”:12;
differential amplifier applications requiring tight match, {@.445-4.953) {8.318-5.338)
low noise and high common-mode rejection.
SEATING PLANE
'
. . - PIN | FET (12)
Absolute Maximum Ratings (25°c) pam 1 1
Gate-Drain or Gate-Source Voltage —50V mom min 2 D1
+ 0.016-0.013 ’H* 0.030 3 G1
Gate-to-Gate Voltage 50V {0406-0483) w62 . Pl
Gate Current 50 mA MAX s D2
Total Device Dissipation 85°C (Each Side) 250 mW - 0.100 7 62
. .| (2.540)
Case Temperature (Both Sides) 500 mW iz ;
Power Derating (Each Side) 2.86 mW/°C
(Both Sides) 4.3 mw/°C Lo A
6,
Storage Temperature Range —65°C to +200°C I 49,
1" 0300t 0.028-0.048
Lead Temperature (1/16" from case i m,\% X\/m)
for 10 seconds) 300°C
Electrical Characteristics (25°C unless otherwise noted)
2N3956 2N3957 2N3958
PARAMETER CONDITIONS win T max TN T max TN T max] YNTs
| Gate R Current v 30V, Vpsg=0 ~100 100 100 pA
I rr = — » =
GSS everse Lurren GS DS Ta= 150°C ~500 500 500 nA
Bv. Gate-Source Breakdown Vpe =0V, | A 1uA 50 50 —50
Gss Voltage DS ' 16 H
VGS(off) Gate-Source Cutoff Voltage Vps=20V,Ip=1nA -1.0 -4.5 -1.0 —4.5 -1.0 -4.5
VGS(f) Gate-Source Forward Voltage | Vpg =0V, Ig=1mA 2.0 2.0 2.0 v
Vps = 20V, Ip = 50 uA 4.2 —4.2 —-4.2
VGs Gate-Source Voltage | YDs = 20V, Ip £
Vps = 20V, Ip = 200 uA -05 | -40 |-05 |-40 |-05 |-4.0
i Gate Operating Current VDS = 20V, Ip = 200 uA 50 50 0 oA
G perating turren DS 0 MA TTa=125°C 250 ~250 250 nA
Ipss Saturation Drain Current Vps =20V, Vgs =0 0.5 5.0 0.5 5.0 0.5 5.0 mA
el Common-Source Forward f=1kHz 1000 3000 1000 | 3000 1000 | - 3000
vhs Transconductance f= 200 MHz 1000 1000 1000
umho
Common-Source Output
= 35
9os Conductance f=1khz 35 3
Vps=20V,Vgg=0
Ciss Comrrfon-Source Input 40 40 40
Capacitance
Cres Common-Sour(fe Reverse f=1 MHz 12 1.2 12 oF
Transfer Capacitance
Cdgo Drain-Gate Capacitance VpGg=10V,Is=0 1.5 1.5 1.6
Common-Source Spot Vps =20V, Vgs=0,
F f=100H 05 3 . dB
N Noise Figure RG = 10 MQ z 05 05
llg1-lgol Differential Gate Reverse Vps=20V, Ip=200pA  T=125°C 10 10 10 nA
G162 Current bs D H
Saturation Drain Current
1pss1/1Dss2 Ratio Vps =20V, VGgs =0 0.95 1.0 0.90 1.0 0.85 1.0
v v | Differential Gate-Source 15 20 25
GS1-VGS2 Voltage
Gate- Volt
AVGs1-Vas2l Déffe Sot'mlec;naze\/vnh VDs =20V, Ip=200pA | T=26°Cto-56°C 4.0 6.0 8.0 mv
- iTrerentl.
»VG81~V6Ss2 ential thang T-26Cto125°C 50 75 10.0
Temperature
9fs1/9fs2 Transconductance Ratio f=1kHz 0.95 1.0 0.90 1.0 0.85 1.0
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2N4091, 2N4092, 2N4093, PN4091, PN4092, PN4093

2N4091-93/PN4091-93 N-Channel JFETs

Process 51

General Description smum 018 2N Series
The 2N4091/PN4091 thru 2N4093/PN4093 series of 0175-0.195 01m0-0210 s 10
. . . (4.445-4.953) )

N-channel JFETs is characterized for analog switch et e w270 e STRETE:
applications requiring low ON resistance and moderate SEATING PLANE i 1 S
capacitance. This series is qualified for JAN, JANTX TU "j 0500 2 D

H K ~{12.30) 0.036-0.046

level processing per MIL-S-19500/431. oeamme ’H‘[l HM i ”m«%( \y(:jﬁ pmoes | 3 G
Absolute Maximum Ratings (25°c) Pl
Reverse Gate-Drain or Gate-Source Voltage —-40V T0-92 PN Series
Gate Current 10 mA
Total Device Dissipation at 25°C Case Temperature 0.003-0013

(Derate 10 mW/°C) 2N series 1.8W | ’V\,, g
(Derate 3 mW/°C) PN Series, Ta =25°C 350 mW oo o o % "'1"' FéT
Storage Temperature Range = um,’nm s ooms-00ss o5 0055 2 S
N o (o] DIA HOLE (TYP) {2.159-2.413) (1.143-1.397)
2N series —55°C to +200 C | l 3 D
PN series -55°C to +150°C 4] ooz
Lead Temperature (1/16" from case ! ‘:Jn:azﬂss
for 10 seconds) 300°C [
Electrical Characteristics (25°C unless otherwise noted)
2N4091/ 2N4092/ 2N4093/
PARAMETER CONDITIONS PN4091 PN4092 PN4093 UNITS
MIN MAX MIN MAX MIN MAX
BVGss Gate-Source Breakdown Voltage Ig=—1uA,Vps=0 —40 —40 -40 \
2N Series 200 200 200 pA
IDGO Drain Reverse Current Vgs=—-20V,Is=0 PN Series 1 1 oA
150°C 400 400 400
2N Series 200 pA
Vgs = —6V PN fenes 1 nA
150 C 400
2N Series 200 pA
ID(off)  Drain Cutoff Current Vps =20V |Vgs=—-8V PN Series 1 nA
150°C 400
2N Series 200 pA
Vgs=—-12V | PN ?erles 1 nA
150°C 400
VGs(off) Gate-Source Cutoff Voltage Vps =20V, Ip=1nA -5 -10 -2 =7 -1 -5 \
IDSs Saturation Drain Current Vps =20V, Vgs = 0, (Note 1) 30 15 8 mA
Ip=25mA 0.2
Vps(on) Drain-Source ON Voltage Vgs=0 Ip=4mA 0.2 \%
’ Ip=6.6 mMA 0.2
rDS(on) Static Drain-Source ON Resistance | VGg=0, Ip=1mA 30 50 80 Q
rds(on) Drain Source ON Resistance Vgs=0,Ip=0 f=1kHz 30 50, 80 Q
Ciss Common-Source Input Capacitance | Vpg =20V, Vgg=0 16 16 16
c Common-Source Reverse Transfer Vie = 0. Ve = —20V f=1MHz 5 5 5 pF
rss Capacitance Ds =% VGs
td Turn ON Delay Time Vpp =3V, VGS(on) = 0 15 15 20
A ID(on) VGS(off) RL
t R 40
r ise Time IN/PN4091 6.6mA —12V 4250 0 2 ns
toff Turn OFF Time 2N/PN4092 4 mA -8V 770 Q 40 60 80
2N/PN4093 25mA -6V 1120 Q
*JEDEC registered data Voo Input Pulse Sampling Scope
Note 1: Pulse width = 300 us; duty cycle < 3%. Rise time < 1 ns Rise time = 0.4 ns
. Sht Fall time < 1 ns Input resistance = 10 M2
Vout Pulse width = 1 us Input capacitance = 1.7 pF
Vin Pulse duty cycle < 10%

Pulse generator impedance = 50 £
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2N4117-19/2N4117 A-19A N-Channel JFETs E
R . =3
General Description To72 =k
0.209-0.230 N
The 2N4117 thru 2N4119/A series of N-channel JFETs is {5.309-5.842) >
. o 0.175-0.195 0.170-0.210 -
desngneq for ultra low leakage (Iggs < 1 pA) amplifier ) s
applications. N
SEATING PLANE z
Typical Ig <0.1 pA at Vpg = 10V, Ip = 10 uA. Perfect { iﬁ H
o 0.500 —h
for all smoke detector applications. [] 00 L 7o) PIN | FET =
| MmN 1 S m
. . 0.016-0.019 0.030
Absolute Maximum Ratings (25°c) e ) 2 | D -
MAX 3 G N
Gate-Drain or Gate-Source Voltage —-40V 0100 4 | Case 4
Gate-Current 50 mA 0050 {2.530) I
Total Device Dissipation 210 iy
(Derate 2 mW/°C to +175°C) 300 mw -t
Storage Temperature Range —65°C to +175°C e o
Lead Temperature (1/16" from case 0036-0046 N\ 0.028-0.048 _>
for 10 seconds) 256°C (u.guq.mm\//( \}/(0.711‘14219)
2
i
—t
b
©
-
2
Electrical Characteristics (25°C unless otherwise noted) H
=
2Na117/ 2N4118/ 2N4119/ b
PARAMETER CONDITIONS 2N4117A 2N4118A 2N4119A UNITS o
MIN MAX MIN MAX MIN MAX >
Gate Reverse Current _ -10 -10 =10 pA
| VGs = —20V,Vps=0 >
GSS IN4117 Series Only Gs PS=P T5o°c 25 2% =T nA
: Gate Reverse Current Vee= —20V. Vhs =0 -1 -1 -1 pA
Gss 2N4117A Series Only GS A N ETR 25 25 25 nA
BVGss Gate-Source Breakdown Voltage | Ig=—1puA, Vps=0 —40 —40 —40
\
VGS(off) Gate-Source Cutoff Voltage Vps= 10V, Ip=1nA -0.6 -1.8 -1 -3 -2 -6
IDSsS Saturation Drain Current Vps=10V,Vgs=0 0.03 0.09 0.08 0.24 0.20 0.60 mA
Common-Source Forward
afs 70 210 80 250 100 330
Transconductance
f=1kHz umho
Common-Source Output 3 5 10
9os Conductance
Vps= 10V, Vgs=0
Common-Source Input
Ciss . 3 3 3
Capacitance
f=1MHz pF
Common-Source Reverse
Crss - 1.5 1.5 1.5
Transfer Capacitance
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2N4338, 2N4339, 2N4340, 2N4341

Process 52

2N4338-41 N-Channel JFETs

General Description 1018 2N Series
The 2N4338 thru 2N4341 series of N-channel JFETs is e
characterized for low to medium frequency amplifier 0.175-0.195 | 0.170-0210
applications. Tight selections of VGS(off). |DSS. 9fs (4.445-4.953) {@318-5.33)
results in consistent characteristics in all applications. SEATING PLANE
1
i i o | 0.500
Absolute Maximum Ratings (25°c) N g | as PN TFET
. MIN
Gate-Drain or Gate-Source Voltage —50V om6-0019 _f ! s
{0.406-0483) 0.762) 2 D
Gate Current 50 mA MAX 3 G
Total Device Dissipation, Ta = 25°C 300 mW 0.100
(Derate 2 mW/°C to +175°C) et 25a0)
1.270
Storage Temperature Range —65°C to +200°C
Maximum Operating Temperature 175°C
Lead Temperature (1/16'* from case i
for 10 seconds) 300°C 00360046 N 0.028-0.048
(u.gm-n,ms)\//{ x 711-1219)
Electrical Characteristics (25°C unless otherwise specified)
2N4338 2N4339 2N4340 2N4341
PARAMETER CONDITIONS MIN MAX MIN MAX MIN MAX MIN MAX UNITS
| Gate R c v 30V, V o —-0.1 —0.1 —0.1 —0.1 nA
e = - =
Gss ate Reverse Current Gs + VDS 150°C 0.1 ~0.1 0.1 ~0.1 LA
Gate- Breakd
BVGss ate-Source Breakdown 1G = —1 4A, Vps = 0 -50 -50 -50 -50
Voltage \%
Gate-S Cutoff
VGS(off) ate-Souree Cuto Vps =15V, Ip =0.1 uA -03 | -1 -06 |-1.8 -1 -3 -2 —6
Voltage
| Drain Cutoff Current Vps = 15V 0.05 0.05 0.05 0.07 nA
uto’ urren
Dloff) vas=( ) (-5) (-5) (-5) (-10) (v)
iDSss Saturation Drain Current Vps =15V, VGgs=0 0.2 0.6 0.5 1.5 1.2 3.6 3 9 mA
C - F d
afs ommon-Source Forwar 600 | 1800 | 800 | 2400 | 1300| 3000 | 2000 | 4000
Transconductance
Vps =15V, VGs=0 umho
Common-Source Output
90s f=1kHz 5 15 30 60
Conductance
Drain- ON
rds rain-Source Vps=0,VGs=0 2500 1700 1500 800 Q
Resistance
Ciss gomnTon-Source Input 7 7 7 7
apacitance Vpsg = 15V, Vgg = 0 f= 1 MHz pF
Cres Common-Sourc.e Reverse 3 3 3 3
Transfer Capacitance
=15V, V@Ge =
NF Noise Figure Vbs =18V, VGs =0 £=1kHz 1 1 1 1 dB
Rgen = 1M, BW = 200 Hz
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2N4391-3/PN4391-3 N-Channel JFETs E
General Description TO-18 2N Series N
0.209-0.230
The 2N4391/PN4391 thru 2N4393/PN4393 series of ~ E.300-5.842} 0100 w
R N X 0.175-0.135 0.170-0210 0.050 25w
N-channel JFETs is characterized by low ON resistance, €485-0353) 43185350 iz ’ PIN | FET ©
moderate capacitance and low noise. Applications SEATING PLANE 1 S N
. . . . . -
include low ON resistance, high speed switches and high { asid N4 2 D
. . . pe ! 4 X 7
gain, low noise amplifiers. rur b,m oo AN o |3 G N
0.016-0.019 gt unnm b mma—uen% \/M) Z
Absolute Maximum Ratings (25°c) o=l o s
Reverse Gate-Drain or Gate-Source Voltage —-40V e TO92 PN Series (]
Gate Current . 50 mA {E-a589) m
Total Device Dissipation at 26" C Case Temperature R w
(Derate 10 mW/°C) 2N Series 1.8W 1 P -
. —— R
(Derate 3 mW/°C) PN Series, T = 25°C 350 mW ’U::'"" AT PIN | FET i)
Storage Temperature Range S ooy et . 12 (S; P
2N Series —55°C to +200°C ““:ndﬂkfw::;.nnﬂ 0.085-0.095 % 0.045-0.055 3 D h
PN Series —55°C to +150°C @ise-zan) " {i143-1.307 w
. __l 0.045-0.055 O
Lead Temperature (1/16" from case REEEE] -
for 10 seconds) 300°C e -
. . * -
Electrical Characteristics® (25°C unless otherwise noted) U
2N4391/ 2N4392/ 2N4393/ z
PARAMETER CONDITIONS PN4391 PN4392 PN4393 UNITS h
MIN | MAX | MIN | MAX | MIN | MAX w
2N Series 100 100 100 pA (o]
1Gss Gate Reverse Current VGs = —20V, Vpg=0 PN Series 1 1 1 nA N
150°C —200 —200 —200 -
BVGss  Gate-Source Breakdown Voltage Ig=—1uA, Vpg=0 -40 -40 -40 \Y )
2N Series 100 pA 2
VGs=~5V | PN Series 1 oA H
150°C 200 w
2N Series 100 pA o
1D (off) Drain Cutoff Current Vps =20V | Vgg=-7V PN Series 1 nA w
150°C 200
2N Series 100 pA
VGs = —12V | PN Series c1 A
150°C 200
VGs(f) Gate-Source Forward Voltage IG=1mA, Vps =0, (Note 2) 1 1 1
\
VGS(off) Gate-Source Cutoff Voltage Vps =20V, Ip=1nA -4 =10 -2 -5 05| -3
Ipss Saturation Drain Current Vps = 20V, Vs = 0, (Note 1) 50 150 25 75 5 30 mA
Ip=3mA 04
VDS(on) Drain-Source ON Voltage Vgs=0 Ip =6 mA 0.4 \
Ip=12mA 0.4
rDS(on)  Static Drain-Source ON Resistance | VGgg=V, Ip=1mA 30 60 100 Q
rds(on) Drain-Source ON Resistance Vgs=V,Ip=0 f=1kHz 30 60 100 Q
Ciss Common-Source Input Capacitance | Vpg= 20V, VGgg =0 ' 14 14 14
VGs = .
c Common-Source Reverse Vhe =0 VGS p—y; f=1MHz 35 35 pF
rss Transfer Capacitance Ds GS -
Vgs = —12V 35
td Turn ON Delay Time Vpp = 10V, VGS(on) = 0 15 15 15
— ID(on)  VGS(off)
tr Rise Time IN/PNA39T  12mA 12V 5 5 5 .
toff Turn OFF Delay Time 2N/PN4392  6mA -V 20 35 50
t Fall Time 2N/PN43O3  ImA -5V 15 20 30
) 5 1000pF
Note 1: Pulse test required, pulse width = 300 us, duty cycle < 3%. o Vour Pul .
Note 2: Not tested on PN series. Rr(fi) -5 Input Pulse Sampling scope
* ) puLsE D (on) Rise time < 0.5 ns  Rise time = 0.4 ns
JEDEC registered data vig Fall time < 0.5 ns  Input resistance = 50
SCOPE Pulse duty cycle = 1%




2N4416, 2N4416A

Process 50
2N4416/2N4416A N-Channel JFETs
General Description To72
The 2N4416/2N4416A N-channel JFET is designed for St
VHF/UHF amplifier, mixer and oscillator applications. 0.175-0.195 | 0.170-0210
- i {8.445-2.953) {@318-5.334)
Qualified for JAN, JANTX, JANTXV level processing
per MIL-19500/428. SEATING PLANE N
Absolute Maximum Ratings (25°c) 101 I %% PIN | FET N (28]
MIN 1 S
Gate-Drain or Gate-Source Voltage “-“'5—0-:‘9 |l o030 2 D
IN4416 _30V {0.406-0.483) w76 3 G
2N4416A —-35V 0100 4 Case
Gate Current 10 mA 0050 2:540)
Total Device Dissipation (1270
(Derate 1.7 mW/°C) 300 mW
Storage Temperature Range —65°C to +200°C RSP
Lead Temperature (1/16"" from case 0036-004  \) 0.028-0.048
for 10 seconds) 300°C (“-91471468)\4{ X\/(nm-um
Electrical Characteristics (25°C unless otherwise noted)
PARAMETER CONDITIONS MIN MAX UNITS
-0.1 nA
1Gss Gate Reverse Current VGgs=-20V,Vps=0 150°C 0.1 UA
2N4416 —30
BVGss Gate-Source Breakdown Voltage Ig=-1uA,Vps=0 \Y
2N4416A |35
2N4416 -6
VGS(off) Gate-Source Cutoff Voltage Vps =15V, Ip = 1nA \
2N4416A [—2.5 —6
IDss Drain Current at Zero Gate Voltage, (Note 1) 5 15 mA
gfs Common-Source Forward Transconductance, (Note 1) 4500 | 7500 umho
f=1kHz
dos Common-Source Output Conductance 50 umho
Vps = 15V, VGs =0
Crss Common-Source Reverse Transfer Capacitance 0.8 pF
Ciss Common-Source Input Capacitance f=1MHz 4 .
p
Coss Common-Source Output Capacitance 2
High Frequency Characteristics
100 MHz 400 MHz
PARAMETER CONDITIONS YT MAX MIN MAX UNITS
Jiss Common-Source Input Conductance 100 1000 umho
biss Common-Source Input Susceptance 2500 10,000 umho
Common-Source Output
Yoss 75 100 umho
Conductance
Vps = 15V, Vgs = 0
Common-Source Output Gs
boss Susceptance 1000 4000 umho
Common-Source Forward 4000 h
9fs Transconductance, (Note 1) e
Gps Common-Source Power Gain Vps=15V, Ip =5 mA 18 10 dB
NF Noise Figure Vps =15V, Ip =56 mA, Rg = 1kQ 2 4 dB

Note 1: Pulse test duration = 2 ms.
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2N4856-61/PN4856-61 N-Channel JFETs N
General Description TO-18 2N Series N
. 0.200-0230
The 2N4856/PN4856 thru 2N4861/PN4861 series of e a0-5.2) 0100 * (00)
. . o . -0.195 > Eat)
N-channel JFETs is designed for analog switch appli- = ama s s I TFET g
cations requiring low ON resistance and moderate SEATING PLARE [ 1 3 _\"\l
capacitance. 2 D
" _ TT7 e AT s | 3 | G In
Qualified for JAN, JANTX, JANTXYV level processing foo :v,’,-,’,’". m,%ym, z b4
per MIL-S-19500/385. 2N series only. T . H Y
max m w
Absolute Maximum Ratings ' (25°c) sreans . T0-92 PN Series ad
Reverse Gate-Drain or Gate-Source Voltage Ghih (0] (o)
2N4856/PN4856—2N4858/PN4858 —40V ..
Reverse Gate-Drain or Gate-Source Voltage — oos-aen | TN
(0.076--0.330)
2N4859/PN4859—-2N4861/PN4861 -30V LEADS 0 FITINTD o 'V\‘"’” ) PIN | FET z Z
0.016-0.019 |§nuu) ‘L 1 G h
Gate Current 50 mA mm’n‘m).unﬂ i 2 S H
Total Device Dissipation at 25°C Case Temperature pAHOLETY l damsnose | % 3 D Q0 (@ 0]
(2.159-2.413) .143-1.
(Derate 10 mW/°C) 2N Series 1.8W a“ 05-155 Eg n
(Derate 3 mW/°C) PN series, TA =25°C 350 mV o L p
Storage Temperature Range (11a-139m o) N
2N Series -65°C to +200°C 2z
PN Series —65°C to +150°C AR
Lead Temperature (1/16"" from case (o] foe)
for 10 seconds) . 300°C (o2 e))
Electrical Characteristics (25°C unless otherwise noted) PO
2N4856,59/ | 2NA4857,60/ | 2N4858,61/ TN
PARAMETER CONDITIONS PN4856,59 PN4857,60 PN4858,61 UNITS z z
‘ MIN | MAX | MIN | MAX | MIN | MAX & p
Gate-Source Breakdown ~ _ 2N/PN4856-58 | —40 ~40 -40 o 0
BVGSS  yoltage I6=-T#A VDS =0 IoNpNgseer | =30 =30 =30 V'l o) o
2N Series —250 -250 ~250 bA - -
VGs=—-20V, Vpg=0 - -
IGss Gate Reverse Current PN Series -1 -1 -1 A
VGs = —15V, Vpg=0 150°C -500 -500 ~500 n
2N Series 250 250 250 PA
1D (off) Drain Cutoff Current Vps = 16V, VGg = =10V | PN Series 1 1 1 nA
150°C 500 500 500
VGS(off) Gate-Source Cutoff Voltage Vps =15V, Ip = 0.5 nA -4 -10 -2 -6 -0.8 | 4 \
Ipss Saturation Drain Current Vps = 15V, VGs = 0, (Note 1) 50 20 100 8 80 mA
Ip =20 mA 0.75
VDS(on) Drain-Source ON Voltage Vgs=0 Ip=10mA 0.50 \2
ID=5mA 0.50
rds(on) Drain-Source ON Resistance VGs=0,Ip=0 f=1kHz 25 40 60 Q
Ciss Common-Source Input Capacitance 18 18 18
Common-Source Reverse Transfer Vps =0, VGgs = —10V f=1MHz pF
Crss . 8 8 8
Capacitance
td Turn ON Delay Time Vpp = 10V, VGS(on) = 0, 6 6 10 ns
— ID(on) VGS(off)  RL
tr Rise Time 2N/PN4856,59 20mA --10V 464 Q 3 4 0 s
toff Turn OFF Time 2N/PN4857,60 10 mA —6V 953 Q 25 50 100 ns
2N/PN4858,61 5mA -4V 1910 Q
Note 1: Pulse test required, pulse width =100 us, duty cycle < 10%. Voo
D
a - YoD-Vosiom Input Pulse Sampling scope
o In(oN) Rise time = 0.25 ns Rise time = 0.75 ns
Vin Vout Fall time = 0.75 ns Input resistance = 1 MQ
R &5 Pulse width = 100 ns Input capacitance = 2.5 pF
50 Pulse duty cycle < 10%




2N5114, 2N5115, 2N5116

2N5114-16 P-Channel JFETs

Process 88

General Description T018
. . 0.209-0.230
The 2N5114 thru 2N5116 series of P-channel JFETs is 5.309°5.042)
designed for low ON resistance analog switch applica- 0.175-0.195 0.170-0.210
tiOnS. (4.445-4.953) (4.318-5.334)
Qualified for JAN, JANTX, JANTXV level processing SEATING PLANE i
per MIL-S-19500/476. TUU 0500
i . gnaon 210 PIN | FET
Absolute Maximum Ratings (25°c) oot6-0019 [ 0030 NE
(0.406-0.483) (0.762) 2 G
Reverse Gate-Drain or Gate-Source Voltage 30V MAX 3 D
Gate Current 50 mA 0.100
Total Device Dissipation, Free-Air o050 (2:540)
{1270)
(Derate 3 mW/°C) 500 mW
Storage Temperature Range —65°C to +200°C AN
Lead Temperature (1/16" from case 1 >\x/ /)
N
for 10 seconds) 300°C OO0 0.028-0.048
(0.914—1.168)% y(n,711-1,z19)
Electrical Characteristics (25°C unless otherwise noted)
2N5114 2N5115 2N5116
P R
ARAMETE CONDITIONS win T ax TN T Max T WiN | MAX UNITS
BVGss Gate-Source Breakdown Voltage Ig=1uA, Vps=0 30 30 30 \Y
500 500 500 pA
| Gate R C t VGs =20V, Vps =0
GSS everse Lurren GS DS 150°C 10 1.0 1.0 uA
25114 = 12V -500 -500 -500 A
ID(off) Drain Cutoff Current Vps=—15V,Vgg =2N56116= 7V -y -y s pA
IN5116= 6V | 150°C ) ) ] .
VGS(off) Gate-Source Cutoff Voltage Vpg=-—15V,Ip =—-1nA 5 10 3 6 1 4 \
. ) 2N5114 = —18V
Ipss Saturation Drain Current Vgs=0,Vps= INB115 = —15V -30 -90 -15 —60 -5 —25 mA
VGS(f) Forward Gate-Source Voltage IG=—1mA,Vps=0 -1 -1 -1
2N5114 = =15 mA v
VDS(on) Drain-Source ON Voltage Vgs=0,Ip= 2N51156= ~7mA -1.3 -0.8 -0.6
2N5116= -3 mA
DS(on) Static Drain-Source ON Resistance | VGs=0, Ip = —1mA 75 100 150 Q
rds(on) Drain-Source ON Resistance Vgs=0,Ip=0 f=1kHz 75 100 150 Q
c Comman-Source Input v 15,VGs =0 f=1MH 25 25 25
. - = = z
1ss Capacitance Ds $ VGS
Common-Source Reverse Transfer 25114 = 12V Pk
Crss X Vps =0, Vgs = 2N5116= 7V 7 7 7
Capacitance
2N5116 = BV
2N5114 | 2N5115 | 2N5116
td Turn ON Delay Time VDD -10V -6V -6V 6 10 12
tr Rise Time VGG 20V 12v 8Vv 10 20 30
ns
toff Turn OFF Time RL 43092 91002 200082 6 8 10
tf Fall Time RG 10082 220Q 39082 15 30 50
ID(on) | ~15mMA | -7mA -3 mA
Input Pulse Sampling Scope

SAMPLING
SCPPE

Rise time < 1 ns

Fall time < 1 ns

Pulse width = 100 ns
Repetition rate = 1 MHz

Rise time = 0.4 ns

{nput resistance = 10 MQ2
Input capacitance = 1.6 pF
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2N5196-99 N-Channel Monolithic Dual JFETs >
General Description T071 g
. s 0.209-0.230
The 2N5196 thru 2N5199 series of N-channel monolithic 309 5502) ot O
dual JFETs is designed for low to medium frequency 0.175-0.195 | 0.170-0210 0.050 (2.540) =~
differential amplifiers requiring low leakage and tight (4.445-4.953) (4.318-5.334) (1270 -
match. SEATING PLANE N
Absolute Maximum Ratings (25°c) m %
0.036-0.046 n 028-0.048
i 2.70
Gate-Drain or Gate-Source Voltage —50V o umi “Mm’ Trir= ““,\// ym SEEFI) —
Gate Current 50 mA 0.016-0019 | 0030 ©
N R . 6-0.4
Device Dissipation (Each Side), Ta = 85°C (0405-0483) ",’\,‘,f,f’ (04}
(Derate 2.56 mW/°C) 250 mW PIN | FET (12) *
Total Device Dissipation, TA = 85°C 1 5] N
(Derate 4.3 mW/°C) 500 mW 2 D1 2
Storage Temperature Range —65°C to +200°C 3 G1 9
Lead Temperature (1/16" from case 2 SDZ; 7o)
for 10 seconds) 300°C 5 G2 ©
Electrical Characteristics (25°C unless otherwise noted)
PARAMETER CONDITIONS MIN MAX UNITS
I Gate Reverse Current v 30V, Vpg = 0 -2 pA
e verse Curren = - " = )
GSS e GS DS 150°C -50 nA
BVGss Gate-Source Breakdown Voltage Ig=-1uA, Vps=0 -50
VGS(off)  Gate-Source Cutoff Voltage Vps =20V, Ip=1nA -0.7 -4 \
VGs Gate-Source Voltage -0.2 -3.8
1 ote oot VDG = 20V, Ip = 200 A -15 pA
G ate Operating Current 12500 15 A
Ipss Saturation Drain Current Vps =20V, Vgs =0, (Note 1) 0.7 7 mA
afs Common-Source Forward Transconductance Vps =20V, VGgs =0, (Note 1) 1000 4000
afs Common-Source Forward Transconductance VDG = 20V, Ip = 200 uA, (Note 1) 700 1600
f=1kHz umho
dos Common-Source Output Conductance Vps=20V,VGgs=0 50
dos Common-Source Output Conductance VpG = 20V, Ip = 200 uA 4
Ciss Common-Source Input Capacitance 6
f=1MHz pF
Crss Common-Source Reverse Transfer Capacitance 2
NF Spot Noise Fi = 100 Hz, B
pot Noise Figure Vps =20V, Vgs =0 RG = 10 MQ 0.5
) . u
Ei lent Input N Volt: f=1kH: 0.020 ==
en quivalent inpu oise Voltage z \/m
Matching Characteristics
2N5196 2N5197 2N5198 2N5199
PAR E ONDITION
ARAMETER CONDITIONS MIN | MAX | MIN MAX MIN MAX MIN MAX UNITS
ig1-! Differenti Vg = 20V, 125°C 5 5 5 5 A
lig1—lG2l ifferential Gate Current I = 200 uA n
i Saturation Drain Current Vps =20V, Vgsg = 0V,
Dsst aturation Brain tur bs s 095 | 1 Joes| 1 Joss | 1 095 | 1
Ipss2 Ratio (Note 1)
T duct Ratio,
st ransconductance Ratio f=1kHz 097 | 1 Joer| 1 |oes | 1 095 | 1
9fs2 (Note 1)
IVGs1—-VGs2l  Differential Gate-Source Voltage 5 5 10 15 mV
VpG =20V, Ta=25°C,
) . In = 200 gA | T _ 1m0 5 10 20 40
Gate-Source Differential Voltage | 'D M TB =125°C o
AlVgsi-Vesal ) uv/e
Yy Change with Temperature, = -55°C, 5 o
(Note 2) TB =25°C ! 2 40
190s1—90s2! Differential Output Conductance f=1kHz 1 1 1 1 umho
Note 1: Pulse test required, pulse width = 300 us, duty cycle < 3%.
Note 2: Measured at end points, T and Tg.




2N5245, 2N5246, 2N5247

2N5245-47 N-Channel JFETs

General Description

The 2N5245 thru 2N5247 series of N-channel JFETs is
designed for common-source or common-gate VHF/UHF

Process 90

[ @.064)
| 0.180
@572)

T0-92

0.160

amplifier, mixer and oscillator applications to 400 MHz. -
. . e T
Absolute Maximum Ratings sl i
Drain-Gate Voltage 30V 0025 H
10.638)
Source Gate Voltage 30V MIN
Drain Current 30 mA L [ =7 ;?gj‘,‘ ;l‘n"] JL_&‘;)
Forward Gate Current 50 mA 3LEADS =10 o L, 3LEADS
Total Device Dissipation @ 25°C 360 mwW ™ DIAPIN CIRCLE
(Derate above 25°C) 2.88 mw/°C
Operating Junction Temperature
Range -65°C to +150°C P:N FET
Storage Temperature Range —65°C to +150°C 2 s
Lead Temperature (1/16" from case 3 G
for 10 seconds) 300°C
Electrical Characteristics (25°C unless otherwise noted)
2N5245 2N5246 2N5247
PARAMETER CONDITIONS MIN MAX MiN MAX MIN MAX UNITS
-1 -1 -1
| Gate Reverse Current Vgs = -20V,Vpg=0 nA
Gss ' GS =20V, Vbs TA=100°C 500 500 500
Gate-Source Breakdown
BVGss Ig=—-1uA,Vps=0 -30 -30 =30
Voltage
\Y
Gate-Source Cutoff
VGS(off) Voltage Vps =15V, Ip = 10 nA -1 -6 -05 | -4 -15 | -8
Ipss Saturation Drain Current Vps =15V, Vgs =0, (Note 1) 5 15 1.5 7 8 24 mA
Common-Source Forward
9fs 45 7.5 3.0 6.0 4.5 8.0 mmho
Transconductance
f=1kHz
Common-Source Output
Yos 50 50 70 umho
Conductance
Common-Source Forward
Re(y) f =400 MHz 4.0 2.5 4.0 mmho
Transconductance .
Re Common-Source Output Vos = 15V. Vas = 0 f=100 MHz 75 75 100
Vos) Conductance 0s V68 =400 MHz 100 100 150 N
umho
Common-Source Input
Re(y: f= 10i 100
vis) Conductance 109 MHz 100 0
Ci -Si { t
Ciss omm.on ource [npu 45 45 45
Capacitance
f=1MHz pF
Common-Source Reverse
Crss . 1 1 1
Transfer Capacitance
Vps=1 Ip = RG=1kQ | f= 2 2
NE Noise Figure ps=15V,Ip=5mA,Rg=1 100 MHz 2
Vps= 15V, Ip=5mA, Rg =1 kQ | f=400 MHz 4 4 4 "
G Common-Source Power Vps =15V, Ip=5mA, Rg=1kQ.| f=100 MHz 18 18 18
ps Gain Vps= 16V, Ip=5mA, Rg=1kQ | f= 400 MHz 10 10 10

Note 1: Pulse Test PW 300 us, duty cycle < 3%.




N
o
N
2N5358-60 N-Channel JFETs =>
General Description , T072 ‘-’m’
The 2N5358 thru 2N5360 series of N-channel JFETS is e ©
characterized for general purpose audio and RF ampli- . 0.175-0.195 | 0.170-0.210 -
fiers requiring tightly specified Ipgg ranges. 4.045-4.953) (4.318-5.338) N
) SEATING PLANE z
Absolute Maximum Ratings (25°c) i L toy 8;
Gate-Drain or Gate-Source Voltage —40V nga (2.0 P:N F:T »
Gate Current 10 mA . o609 | - 0030 b (@]
. L {0.406-0.483) {0.762) 2
Total Device Dissipation MAX 3 G
(25°C Free-Air Temperature) 300 mW 0100 4 | case
Power Derating (to +175°C) 2mW/°C 0.050 2540
Storage Temperature Range —65°C to +200°C (1270
Operating Temperature Range —65°C to +175°C
Lead Temperature (1/16" from case \
for 10 seconds) 300°C 0.036-0.046 . 0.028-0.048
=R \/X N\ Ttz
Electrical Characteristics (25°C unless otherwise noted)
2N5358 2N5359 2N5360
PARAMETER CONDITIONS WIN MAX YT MAX MiN MAX UNITS
I Gate Reverse Current Vps=0,V 20V ~100 ~100 ~100 pA
verse Curren = = —
Gss Ds=5 VGs T=150°C 100 ~100 ~100 nA
VGS(off) Gate-Source Cutoff Voltage Vps =15V, Ip = 100 nA -0.5 -3.0 —0.8 -4.0 -0.8 -4.0 v
BVGss Gate-Source Breakdown Voltage Vps=0,IG=-10puA -40 -40 —40
IDSs Saturation Drain Current Vps = 15V, VGgs =0, (Note 1) 0.5 1.0 0.8 1.6 1.5 3.0 mA
VGs Gate-Source Voltage Vps = 15V, Ip = (Note 2) -03 | -15 —0.4 —2.0 -0.5 -2.5 \
Common-Source Forward
9fs f=1kHz 1000 | 3000 1200 ] 3600 1400 4200
Transconductance
Common-Source Forward
Ivfsl . f=100MHz | 800 900 1400 umho
Transadmittance
Common-Source Output
Joss . f=1kHz 10 10 20
Conductance
Common-Source Reverse Transfer | VDS = 15V, VGs =0
Crss ) 2 2 2
Capacitance
f=1MHz pF
Common-Source Input
Ciss ) 6 6 6
Capacitance
f=100Hz,
NF Noise Figure Ra -1 e 25 25 25 dB
Note 1: Pulse test duration = 300 us. Duty cycle < 3%.
Note 2: Ip test conditions for Test 5: 2N5358 = 50 uA; 2N5359 = 80 1A; 2N5360 = 150 pA.
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2N5361, 2N5362, 2N5363, 2N5364

General Description T0.72
0.209-0.230
The 2N5361 thru 2N5364 series of N-channel JFETs is (5.309-5.842)
. N . 0.175-0.195 0.170-0.210
characterized for general purpose audio and RF ampli- @aBa55) @35
fiers requiring tightly specified Ipgg ranges.
SEATING PLANE
Absolute Maximum Ratings (25°c)
n PIN | FET
1 S
Gate-Drain or Gate-Source Voltage —40V —gg‘:‘g‘;;g e 2 D
Gate Current 10 mA (0416-0483) 3 G
Total Device Dissipation o100 4 | cCase
(25°C Free-Air Temperature) 300 mW 0.050 T
Power Derating (to +175°C) 2 mW/°C iz
Storage Temperature Range —65°C to +200°C
Operating Temperature Range —65°C to +175°C T
Lead Temperature (1/16"" from case 5 $
O 0.036-0.046 7 0.028-0.048
for 10 seconds) 300°C M)\% \\>\/mm—4.zw‘»
Electrical Characteristics (25°C unless otherwise noted)
2N5361 2N5362 2N5363 2N5364
PARAMETER CONDITIONS MiN | MAX | MiIN | MAX | Win [, MAX | min | max | °N'TS
| Gate Reverse Current | Vpg = 0, Vg = ~20V | ~100 -100 —100 19 oA
r r = =
GSS ate Reverse burr Ds=o Yes [T=150°C ~100 ~100 ~100 ~100 nA
Gate- ff
Vas(off) e Seurce Cuto Vps = 15V, Ip = 100 nA -10 |-60 |-20 |-70 |-25 |-80 |-25 |-so
Voltage
v
Bv Gate-Source Breakdown B ~ . 4
GSS Voltage Vps=0,IGg=—-10uA -40 40 0
Ipss Saturation Drain Current | Vpg = 15V, Vgg = 0, (Note 1) 25 5.0 4.0 8.0 7.0 14.0 9.0 18.0 mA
VGs Gate-Source Voltage Vps =15V, Ip = (Note 2) -1.0 -5.0 -1.3 -5.0 -2.0 -6.0 -2.0 -6.0 Y
Common-Source Forward
ofs f=1kHz 1500 | 4500 | 2000 | 5500 | 2500 | 6000 | 2700 | 6500

Transconductance

Common-Source Forward
Yts . i f=100MHz | 1700 1900 2100 2200 umho
Transadmittance

Common-Source Output

= = f=1kH 20 40 40 60
Joss Conductance VDs =15V, Vgs =0 ’
C -S R
Cres ommon our(fe everse 2 2 2 2
Transfer Capacitance
f=1MHz pF
Common-Source Input
Ciss . uree Tneu 6 6 6 6
Capacitance
f=100H
NF Noise Figure Z' 25 25 25 25 8
Rg=1MQ

Note 1: Pulse test duration = 300 us.
Note 2: Ip test conditions for Test 6: 2N5361 = 250 uA; 2N5362 = 400 uA; 2N5363 = 700 uA; 2N5364 = 900 pA.
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Process 90
2N5397, 2N5398 N-Channel JFETs
General Description T0-72
0.209-0.230
The 2N5397 thru 2N5398 series of N-channel JFETs is - (56]1‘];:_-5::«2(:
designed for VHF/UHF common-source or common- AT TR
gate amplifiers, mixers and oscillators.
SEATING PLANE i
Absolute Maximum Ratings (25°c) TOp |
L-f270) PIN | FET
poao L win S
Gate-Drain or Gate-Source Voltage —25V ('::*:1:_—";:;;’1 I~ (%%) 2 D
Gate Current 10 mA T AX 3.| G
Total Device Dissipation 0100 4 | Case
(Derate 1.7 mW/°C) 300 mW o050 50
Storage Temperature Range —-65°C to +200°C 2
Lead Temperature (1/16" from case
for 10 seconds) 300°C
45"
0.036-0.046 v 0.028-0.048
M)\% \> 0.711-1.219)
Electrical Characteristics (25°C unless otherwise noted)
2N5397 2N5398
PARAMETER CONDITIONS N T MAX MIN WAX UNITS
| Gate Reverse Current v 15V, Vpg =0 01 01 nA
ate neverse Lurren - , = )
GSs GS bs 150°C 0.1 0.1 A
BVGSS Gate-Source Breakdown Voltage Vps=0,Ig=—-1uA -25 -25 v
VGS(off) Gate-Source Cutoff Voltage Vps=10V,Ip=1nA -1.0 |[-6.0 -1.0 |[-6.0
IDss Saturation Drain Current Vps=10V,Vps=0 10 30 5 40 mA
VGs(f) Gate-Source Forward Voltage Vps=0,Ig=1mA 1 1 \
Common-Source Forward Vps=10V,Ip=10mA 6000 | 10,000
9fs Transconductance, (Note 1) Vps=10V,VGgs=0 5500 | 10,000
f=1kHz umho
Common-Source Output Vpg=10V,Ip=10mA 200
dos Conductance Vps= 10V, Vgs=0 400
c Common-Source Reverse Transfer Vps =10V, Ip=10mA 1.2
rss Capacitance Vps=10V,Vgs=0 1.3
f=1MHz pF
A% =10V, Ip=10mA 5.0
Ciss Common-Source Input Capacitance bG D m
Vps=10V,Vgs=0 5.5
. Common-Source Input VpGg =10V, Ip=10mA 2000
i diss Conductance Vps=10V,VGgs=0 3000
Common-Source Output Vpg =10V, Ip =10 mA 400
Yoss umho
Conductance Vps=10V,Vgs=0 500
Common-Source Forward Vpg =10V, Ip =10 mA f =450 MHz 5500 | 9000
9ts Transconductance, (Note 1) Vps=10V,VGs=0 5000 [ 10,000
Common-Source Power Gain
Gps i . 15
(Neutralized) .
VpGg =10V, Ip =10 mA dB
NE Common-Source, Spot Noise 25
Figure (Neutralized) .

Note 1: Pulse test duration = 2 ms.
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2N5432, 2N5433, 2N5434

Process 58
2N5432-34 N-Channel JFETs
General Description To52
The 2N5432 thru 2N5434 series of N-channel JFETs is 0.209-0.230
. . e L. {5.309-5.842)
designed for analog switch applications requiring very 0.178-0.195 P15-0150
low ON resistance. (4.521-4.983) {2921-3810)
SEATING
. . PU\Nl l i
Absolute Maximum Ratings (25°c) C U ” 7
0.500
Reverse Gate-Drain or Gate-Source Voltage —25V 00160018 (1] e (12.10) PIN | FET (07)
.030
Gat? Current 100 mA {0405- nm)’i - 75 1 S
Drain Current 400 mA MAX 2 D
Total Device Dissipation at 25°C 00 3 G
Free-Air Temperature, (Note 1) 300 mW 0.050 {25a0)
Storage Temperature Range —65°C to +200°C (1.210)
Lead Temperature (1/16’" from case
for 10 seconds) 300°C
003005 X 0.028-0.048
091- 11551\//&\( o71-1.219)
Electrical Characteristics (25°c unless otherwise noted)
2N5432 2N5433 2N5434
PARAMETER CONDITIONS YTy MAX WiN MAX MiN MAX UNITS
| Gate R Current v 15V, Vps = 0 200 200 ~200 pA
ate Reverse Curren = . = S
GSS erse Gs bs 150°C ~200 ~200 -200 nA
BVGss Gate-Source Breakdown Voltage Ig=-1uA,Vps=0 ~25 -25 -25 \4
200 200 200 pPA
| Drain Cutoff C t Vps =5V, Vgg = —10V =
D(off) rain butotr Lurren bs Gs 150°C 200 200 200 nA
VGS(off)  Gate-Source Cutoff Voltage Vps=5V,Ip=3nA -4 =10 -3 -9 -1 -4 \
IDss Saturation Drain Current Vps =15V, Vgs =0, (Note 2) 150 100 30 mA
rDS(on) Static Drain-Source ON Resistance 2 5 7 10 Q
Vgs=0,Ip=10mA
VDS(on) Drain-Source ON Voltage 50 70 100 mV
rds(on) Drain-Source ON Resistance Vgs=0,Ip=0 f=1kHz 5 7 10 Q
Ciss Common-Source Input Capacitance 30 30 30
- pF
Common-Source Reverse Transfer Vps=0,Vgs=—10V | f=1MHz
Crss . 15 15 15
Capacitance
td Turn ON Delay Time 4 4 4
tr Rise Time Vpp = 1.8V, VGs(on) = 0, 1 1 1
ns
toff Turn OFF Delay Time VGS(off) = =12V, ID(on) = 10 mA 6 6 6
tf Fall Time ’ 30 30 30
Note 1: Derate linearly at the rate of 2.3 mW/°C.
Note 2: Pulse test required pulse width 300 us, duty cycle < 3%.
Voo
_ Vpp-Vps(on) R
"L —on  Input Pulse Sampling Scope
Rise time = 0.25 ns Rise time = 0.4 ns
Fall time = 0.75 ns Input resistance = 10M
Pulse width = 200 ns Input Capacitance = 1.5 pF

Pulse rate = 550 pps
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2N5457-59 N-Channel JFETs 5
General Description To92 3
i i 0.175-0.185 m
The 2N5457 thru 2N5459 series of N-channel JFETs is {@aa5-4509) ~
designed for general purpose small-signal amplifier N
and moderate ON resistance analog switch applications. z
- 0.003-0,013
. - (0.076-0.330) m
Absolute Maximum Ratings LEADSTO FIT INTO } ocha ’V?(m, H
0.016-0.019 - ey
L0008 {i5.088) (8]
. (0.406-0.483) —T
Drain-Source Voltage 25V DIA HOLE (TYP) l 0.085-0.09 % 0.045-0,055 ©
. .085-0.095 0650t
Drain-Gate Voltage 25V 159-2413) {1.143-1.387)
Source-Gate Voltage 25V ‘] 0.045-0.055
Total Device Dissipation at 25°C 310 mW (1.1::’3;“151:7;55
(Derate above 25°C) 2.82 mW/°C — T
Operating Junction Temperature 135°C
Storage Temperature Range —65°C to +150°C PIN [ FET
Lead Temperature (1/16"" from case 1 G
for 10 seconds) 300°C 2 2
3 D
Electrical Characteristics (25°C unless otherwise noted)
2N5457 2N5458 2N5459
PARAMETER CONDITIONS MIN ] TVP | MAX | WIN | TVP | MAX | MIN | TvP | MAX |oWTS
-0.01 |-1.0 -0.01 |-1.0 -0.01 |-1.0
1Gss Gate Reverse Current Vgs=-15V,Vps=0 TAT100C 500 500 200 nA
Bv. Gate-Source Breakdown ) 50
GSS Voltage Ig=—-10uA, Vps=0 25 —60 5 60 25 v
v Gate-Source Cutoff VDs = 15V, Ip = 10 nA -05 60 |-10 -70 |-20 -8.0
GS(97) /g i1age ps=15V,Ip=10n . X . . } )
Saturation Drain
Ipss c . Vpg = 15V, Vgs = 0, (Note 1) 1.0 5.0 2.0 9.0 4.0 16 mA
urren
C - F d
afs ommon-Source Forwar 1,000 5,000| 1,500 5,500| 2,000 6,000
Transconductance
f=1kHz umho
. - (o] t .
dos Common-Source Outpu 10 50 15 50 2 50
Conductance
S . Vpg=15V,VGgs=0
Ciss ommon-Sourcz Input 45 | 7.0 45 | 70 45 | 70
Capacitance
f=1MHz pF
Cres Ccmmon-Sour(fe Reverse 10 30 10 10 10 20
Transfer Capacitance
Vps=15V,VGs=0, .
NF Noise Figure RG=1MQ, f=1kHz 0.04 | 3.0 0.04 | 3.0 0.04 | 3.0 dB
NBW = 1 Hz
Note 1: Pulse test PW < 630 ms; duty cycle < 10%.
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2N5460, 2N5461, 2N5462

Process 89
2N5460-62 P-Channel JFETs
General Description T0-02
The 2N5460 thru 2N5462 series of P-channel JFETs is Pt
designed for general purpose amplifier applications. —
. . .003-0.013
Absolute Maximum Ratings (25°c) ,J\ /\ ST
Gate-Drain or Gate-Source Voltage 40V LEADS TO FIT INTO _”_I U ose FoR
0016-0019 oo o
Gate Current 10 mA 04060483 | (15.088)
Total Device Dissipation 310 mW DEA HOLE (TYP} l 0.085-0.095 0.045-0.055
o o (2.159-2.413) R (1.143-1.397)
Storage Temperature Range —65 Cto+150 C
Lead Temperature (1/16"" from case —%)
for 10 seconds) 300°C 0.045-0.055
[~ (.1a3-139)
PIN | FET
1 G
2 S
3 D
Electrical Characteristics (25°C unless otherwise specified)
2N5460 2N5461 2N5462
PARAMETER CONDITION:
AR ONDITIONS MIN MAX MIN MAX MIN MAX UNITS
| Gate Reverse Current VGs=20V,Vps=0 | 2 2 > nA
ate verse curren = . = )
Gss Gs PS™" [Mgoc 1 1 1 uA
Gate-Source Breakdown
BVGSS Ig=10uA, Vps=0 40 40 40
Voltage
\%
Gate-Source Cutoff
VGs(off) Vps = —15V, Ip = 0.1 A 075 | 6.0 1.0 7.5 1.8 9.0
Voltage
Ip=-0.1mA | 05 | 4.0
VGs Gate-Source Voltage Vpg = —-15V Ip=-0.2mA 0.8 45 \Y%
Ip=-0.4mA 1.5 6.0
IDSs Saturation Drain Current Vps =15V, VGgs=0 1.0 5.0 2.0 9.0 4.0 16 mA
Common-Source Forward
gfs 1000 | 4000 | 1500 | 4000 | 2000 | 6000
Transconductance, (Note 3)
Vps=-15V,VGgs=0| f=1kHz umho
Common-Source Output
9os 75 75 75
Conductance ‘
Common-Source Input
Ciss . 7.0 7.0 7.0
Capacitance
Vps=-15V,VGs=0| f=1MHz pF
Common-Source Reverse
Crss ; 2.0 2.0 2.0
Transfer Capacitance
NF Noise Figure 25 2.5 2.5 dB
Vps = —15V, Vgs =0,
. - Ds Gs f= 100 Hz
Equivalent Input Noise Rgen = 1M, BW = 1 Hz nV
en gen ’ 115 115 115
Voltage VHz
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Process 50

2N5484-86 N-Channel JFETs

98VSN¢C ‘G8VSN¢C ‘V8YSNC

General Description T0-92
The 2N5484 thru 2N5486 series of N-channel JFETs is 01750185
designed for VHF/UHF amplifier, mixer and oscillator 6.45-4.699)
applications.
2 H .003-0.013
Absolute Maximum Ratings (25°c) "
Drain-Gate Voltage 25V wenssorirmo odha ’V?nvm
0.016-0.01!
Sou .rce Gate Voltage 25V i {15.0881 —
Drain Current 30 mA DIA HOLE (TYP) 0.085-0085 0.045-0.055
.143-1.397)
Forward Gate Current 10 mA ‘ (2.159-2413) s
. P . .045-0.0!
Total Device Dissipation @ 25°C 310 mW - %,
(Derate above 25°C) 2.82 mW/°C ) dus-nose
Operating Junction Temperature o
Range —-65°C to +150°C PIN | FET
Storage Temperature Range —65°C to +150°C 1 G
Lead Temperature (1/16"’ from case :2; f)
for 10 seconds) 300°C
Electrical Characteristics (25°C unless otherwise noted)
2N5484 2N5485 2N5486
PARAMETER CONDITIONS —MIN MAX MIN MAX MIN MAX UNITS
I Gate R Current VGs = —20V, Vps = 0 10 1.0 1.0 nA
GSS ate Reverse Curren GS . VDS TA = 100°C —-200 -200 —200
G .
BVGsS ate-Source Breakdown 1G=—11A, Vps =0 25 25 25
Voltage \
Gate- Cutoff
Vas(ofy e Source Cuto Vps = 15V, Ip = 10 nA -03 |-30 [-05 |40 |20 [-60
Voltage
Ipss Saturation Drain Current Vps = 16V, Vgs = 0, (Note 1) 1.0 5.0 4.0 10 8.0 20 mA
C - F d
afs ommon-Source Forwar 3000 | 6000 | 3500 | 7000 | 4000| 8000
Transconductance
=1kHz
Common-Source Output
9os 50 60 75
Conductance
Re Common-Source Forward f=100 MHz | 2500
yfs) Transconductance f =400 MHz 3000 3500
umhos
Common-Source Output f=100 MHz 75
Re(yos) —
Conductance f =400 MHz 100 100
Vps= 15V, Vgg =
Re Common-Source Input DS Ves=0 f= 100 MHz 100
ish Gonductance f= 400 MHz 1000 1000

Common-Source Input
Ciss 5.0 5.0 5.0

Capacitance
Comi -Si Reverse

Crss mon-souree Revers f=1MHz 1.0 1.0 1.0 pF
Transfer Capacitance

C -S Output
Coss ComrrTon ource Outp 2.0 2.0 2.0
apacitance

Vps= 15V, Vgs=0,Rg=1MQ | f=1kHz 25 25 25
Vps = 15V, Ip = 1 mA, Rg = 1 k&2 3.0
NF Noise Figure DS D o G f=100 MHz 70 >0
VDS = 15V, Ip = 4 mA, Rg = 1 k&2 : :
DS p-#mA Re £ = 400 MHz 2.0 4.0
dB
Vps= 15V, Ip=1mA 6 | 25
Common-Source Power bs b m f= 100 MHz
Gps Gai Vps= 15V, Ip=4mA 181 50 118 | 30
an DS D f = 400 MHz 10 20 10 | 20

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




2N5515, 2N5516, 2N5517, 2N5518, 2N5519, 2N5520, 2N5521, 2N5522, 2N5523, 2N5524

2N5515-24 N-Channel Monolithic Dual JFETs

Process 95

General Description 1071
The 2N5515 thru 2N5524 series of N-channel monolithic 0208-023
dual JFETs is designed for low to medium frequency . -
differential amplifiers requiring very low noise and 8a5-4953) | 35
high common-mode rejection.
gnh co o 1] SEATING PLANE PIN | FET (12)
. . o 1
Absolute Maximum Ratings (25°c) -] 1 s1
. (12.70)
Gate-Drain or Gate-Source Voltage —40V mom il 2 D1
0.016-0.019 —H<' 0.030 3 G1
Gate Current 50 mA {04065-0.483) W) 5 s2
. N . o A
Device Dissipation (Each Side), To =85 C - 6 D2
(Derate 2 mW/°C) 250 mW um s 7 G2
. . . . o -
Total Device Dissipation, To =85 C
1o}
(Derate 3 mW/"C) 375 mW
o a5 ~T-
Storage Temperature Range —65°C to +150°C 0.036-0.046 y\’/ ‘00280048
(0.914-1.168) 0711-1219)
Lead Temperature (1/16" from case /x e
o
for 10 seconds) 300°C
. . - o )
Electrical Characteristics (25°C uniess otherwise noted)
PARAMETER CONDITIONS MIN | MAX | UNITS
—250 A
IGss Gate Reverse Current VGgg=-30V,Vpg=0 } 150°C 250 :A
BVGss Gate-Source Breakdown Voltage 1G=—-1uA,Vps=0 —40
VGs(off) Gate-Source Cutoff Voltage Vps =20V, Ip=1nA -0.7 -4 \
VaGs Gate-Source Voltage -0.2 -3.8
VDG = 20V, Ip = 200 uA -100 pA
e} Gate Operating Current =
125°C -100 nA
Ipss Saturation Drain Current Vps =20V, VGgg = 0, (Note 1) 0.5 7.5 mA
ot Common-Source Forward Vps =20V, Vgs=0, 1000 | 4000
Transconductance (Note 1)
Common-Source Forward VDG = 20V, Ip = 200 uA,
_ 500 | 1000
ofs Transconductance (Note 1) f=1kHz pmho
dos Common-Source Output Conductance Vps =20V, VGgg =0 10
dos Common-Source Output Conductance VDG =20V, Ip = 200 uA 1
Ciss Common-Source Input Capacitance 25
. Common-Source Reverse Transfer VDs =20V, VGgs=0 f=1MHz ~ pF
rss Capacitance °
¢= 10 g 2NB515-2N5519 30 W
en Equivalent Input Noise Voltage VDG = 20V, Ip = 200 uA ® IN5520-2N5524 15 —=
VHz
= 1kHz 10
Matching Characteristics
2N5515, 2N5516, 2N5517, 2N5518, 2N5519,
PARAMETER CONDITIONS 2N5520 2N5521 2N5622 2N5523 2N5524 UNITS
MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX
1612l Differential Gate VDG =20V, Ip=200uA [125°C 10 10 10 10 10 A
. -20V, Ip = n
G162 Current DG D w
Ipsst Saturation Drain
=220 Vps = 20V, Vgs = 0, (N 0.95 X . 1 X 090 | 1
i0ss2 Current Ratio DS = 20' GS =0, (Note 1) 1 0.95 1 0.95 0.95 1
VasiVgsy | Differential Gate: 5 5 10 .5 5 w
Gs1VaGs2 Source Voltage
= 5°
AV, Vas,| | G7Souree Voltage IA_ 122556 5 10 20 40 80
2GS1YGS2L yistereritial Drift, B . uvre
aT (Note 1) TA=—55°C, 5 20 40 80
ote VDG =20V, Ip=2004A |75- 25°c 10
19051 | Differential Output 01 01 01 01 01 mh.
0519052 Conductance . . . . : Hmho
f=1kHz
afs1 Transconductance
= ) 097 | 1 097 | 1 095 | 1 095 | 1 090 | 1
9fs2 Ratio, (Note 1)
Common-Mode
CMRR Rejection Ratio, VpD = 10 10 20V, Ip = 200 wA 100 100 % dB
(Note 2)

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

Note 2: CMRR =20 log1g AVpp/AlVGgs1—VGs2l, (AVpp = 10V).
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2N5545-47 N-Channel Monolithic Dual JFETs

Process 83

LYSSNZ ‘9OVSSNC ‘SPSSNeC

General Description 1071
The 2N5545 thru 2N5547 series of monolithic dual 0.209-0.230
JFETs is designed for low to medium frequency differ- 01750108 '5631“790’;“2"12;
ential amplifiers requiring matched gate-source voltage, {@.445-4.953) R
high common-mode rejection, and low output conduc-
tance SEATING PLANE
L PIN | FET (12)
. . o 0.500 1 ST
Absolute Maximum Ratings (25°c) 1 iz
. 0.016-0.019 nm i 2 b1
. H . _ 016-0019 | 0.030
Gate-Drain or Gate-Source Voltage 50V Ty [l i 3 G1
Gate Current 30 mA MAX 5 S2
Device Dissipation (Each Side), Ta = 25°C 0.100 6 D2
{Derate 1.67 mW/°C) 250 mW LS s ? G2
Total Device Dissipation, Ta = 25°C
(Derate 2.67 mW/°C) 400 mW
Storage Temperature Range —-65°C to +200°C NS
Lead Temperature (1/16" from case “’]':_?j'%::)\/\/ \(,
for 10 seconds) 300°C / X
Electrical Characteristics (25°C unless otherwise noted)

PARAMETER CONDITIONS MIN MAX UNITS
| Gate Reverse Current VGs = ~-30V,Vps =0 I ~100 PA
ass GS= 3BV, Vs = [ weo'c 150 nA
BVGss Gate-Source Breakdown Voltage Ig=—-1uA, Vps=0 ~-50

v
VGs(offy  Gate-Source Cutoff Voltage Vps =15V, Ip =0.5nA -0.5 -4.5
e} Gate Operating Current VpG = 15V, Ip = 200 pA -50 PA
Ipss Saturation Drain Current Vps =15V, Vgs =0 0.5 8 mA
ofs Common-Source Forward Transconductance 1500 6000
f=1kHz umho
dos Common-Source Output Conductance 25
Vps=15V,VGs=0
Ciss Common-Source Input Capacitance 6
F
Crss Common-Source Reverse Transfer f=1MHz P
Capacitance 2
NF Spot Noise Figure
2N5545 =10 Hz, 35 dB
2N5546 RG = 1MQ
VDG = 15V, Ip = 200 A
en Equivalent Input Noise Voltage b6 b H v
n
2N5545 =10 Hz 180 — =
VH
2N5546 200 z
Matching Characteristics
2N5545 2N5546 2N5547
PARAMETER CONDITIONS N T vax TN T wax T T wax] UNI™s
lg1-1G2! Differential Gate Current VpG = 15V, Ip = 200 uA —I 125°C 5 5 5 nA
i ti t
IDss1 Drain Current Ratio at Vps = 15V, Vgs = 0 095 | 1 090 | 1 090 | 1
Ipss2 Zero Gate Voltage
v v | Differential Gate-Source Voe = 15V Ip = 50 uA 5 10 15 mv
Ves1-Ves2 Voltage DG = Ip = 200 4A 5 10 15
Ta=25°C,
N 10 20 40
AlVGs1-Vas2! Gate-Source Voltage 1T'B = 125°C avre
AT Differential Drift, (Note 1) A=-55C,
' 10 20 4
Tg=25°C 0
VpG = 15V, Ip = 200 uA
st Transconductance Ratio 097 | 1 |09 | 1 090 [ 1
9fs2
Differential Output Tk
ifferentia pu
. 1 2 3 h
190519052 Conductance Hmno

Note 1: Measured at end points, Tp and Tg.
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2N5564, 2N5565, 2N5566, NPD5564, NPD5565, NPD5566

Process 96

2N5564-66/NPD5564-66 N-Channel Monolithic Dual JFETs

General Description

The 2N/NPD5564 thru 2N/NPD5566 series of N-channel
monolithic dual JFETs is designed for broadband low
noise differential amplifier or applications requiring dual
matched moderate ON resistance analog switches.

Absolute Maximum Ratings (25°c)

Gate-to-Gate Voltage +40V
Gate-Drain or Gate-Source Voltage —40V
Gate Current 50 mA
Device Dissipation (Each Side), Tp = 25°C

(Derate 2.2 mW/°C) 325 mW
Total Device Dissipation, Ta = 25°C

(Derate 3.3 mW/°C) 650 mW

Storage Temperature Range -65°C to +200°C
Lead Temperature (1/16"" from case

for 10 seconds) 300°C

TO-71

0.475-0.195
[T ] i

SEATING PLANE

- T 0500 ns\/ N9
fiz7e  0036-004 Va 0.028-0048
. I 1 win ey, N\ @i
oots-oma || " g A2
o= o]
oA

Molded Dual-In-Line Package (N)

0400

0030
w7521
0300-0320  pax 0065
o

(7.620-8.128) 0130 0005

— [

- 1t

0125
@i
n

0003-0015
22903

0025
0015

eass5350)

0045 20015
(a3 038t

0325

L

PIN

NOOCTWN =
(72}
N

2
2

WNO A WN =
w
N

Electrical Characteristics (25°C unless otherwise noted)

PARAMETER CONDITIONS MIN MAX UNITS
IGss Gate-Reverse Current VGs =-20V,Vps=0 -100 pA
150°C -200 nA
BVGss Gate-Source Breakdown Voltage I =-1uA,Vps=0 —40
VGS(OFF) Gate-Source Cutoff Voltage Vps =15V, Iip=1nA -0.5 -3 \
VGS(f) Gate-Source Voltage Vps =0V, Ig=2mA 1.0
IDss Saturation Drain Current Vps = 15V, Vgs =0, (Note 1) 5 30 mA
rDS(ON) Static Drain Source “ON"’ Resistance Ip=1mA,VGgs=0 100 Q
afs Common-Source Forward Transconductance f=1kHz 7500 12,500
(Note 1) f =100 MHz 7000 umho
dos Common-Source Output Conductance f=1kHz 45
Crss Common-Source Reverse Transfer Capacitance 3
Vpg =15V, Ip=2mA f=1MHz pF
Ciss Common-Source Input Capacitance 12
NF Spot Noise Figure f=10Hz, Rg=1M 1.0 dB
. nVv
en Equivalent Input Noise Voltage f=10Hz 50
VHz
Matching Characteristics
NPD/2N5564 | NPD/2N5565 | NPD/2N5566
PARAMETER CONDITIONS UNITS
MIN | MAX | MIN | MAX | MIN | MAX
Ipss1 Saturation Drain Current Vps =15V, VGgs = 0, (Note 1) 0.95 1 0.95 1 0.95 1
Ipss2 Ratio
Vags1—Vasa! Differential Gate-Source 5 10 20 mv
Voltage
ANVGs1-Vasa! - = 25°
GS17VGSs2 Gate-Source Voltage Ta=25 SI 10 25 50
AT Differential Drift v 2 mA Tg=125C wre
pDS=15V,Ip=2m —-r
(Note 2) TA 505 C 10 25 50
Tg=25"C
9fs1. Transconductance Ratio f=1kHz 0.95 1 0.90 1 0.90 1
9fs2

Note 1: Pulse test required, pulse width 300 us, duty cycle < 3%.
Note 2: Measured at end points, Ta and Tg.
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2N5638-40 N-Channel JFETs
General Description T092
The 2N5638 thru 2N5640 series of N-channel JFETs is 0.175-0185
. - o . 8485-4.699)
designed for analog switch applications requiring low ON
resistance and moderate capacitance.
H - 0.003-0.013
Absolute Maximum Ratings (25°c) e
Drafn-Source Breakdown Voltage 30V LEADS TO FIT INTO U ose ’Us\"mm
Drain-Gate Breakdown Voltage 30V (gz;:;:g;;_. nn (soem
Source-Gate Breakdown Voltage 30V DIAHOLE (TYP) 0.085-0.095 0.045-0,055
Forward Gate Current 10 mA {2158-2.413) (1.143-1.397)
Total Device Dissipation at 25°C 310 mw _,! 0.045-0.055
(1.143-1.397;
Derate above 25°C 2.82 mW/°C 050 ;55
Operating Junction Temperature -65°C to +135°C ™~ {1.1a3-1.397)
Range . . PIN | FET
Storage Temperature Range —65 Cto +150°C 1 G
Lead Temperature (1/16' from case 2 S
for 10 seconds) 300°C 31D
Electrical Characteristics (25°C unless otherwise noted)
2N5638 2N5639 2N5640
PARAMETER CONDITIONS Wi T MAax T win T max T win T max | UNITS
BV Gate Reverse Breakdown I6 = —10 A Vps = 0 _30 _30 30 v
GSs Voltage G=~1P»A VDS
| Gate Reverse Current VG 15V, V 0 —1.0 10 10 nA
GSS ate Reverse Curren s =—15V, Vpg =
Ta = 100°C -1.0 -1.0 -1.0 HA
VGs = —12V, 2N5638 10 10 1.0 nA
ID(off)  Drain Cutoff Current Vps = 15V VGs = —8V, 2N5639
VGs = ~6V, 2N5640 TA=100°C 1.0 1.0 1.0 A
Ipss Saturation Drain Current | Vpg =20V, VGgs =0, (Note 1) 50 25 5.0 mA
Ip = 12 mA, 2N5638
VDS(oni Drain-Source ON Voltage | VGgg =0 ip =6 mA, 2N5634 0.5 0.5 0.5 \
Ip =3 mA, 2N5640
. Static Drain-Source ON Vs =0.1p = 1 mA 30 60 100
DS(on)  gegistance Gs=S/p=1m o
Drain-Source ON -
fds(on)  Resistance VGs=0,Ip=0 f=1kHz 30 60 100
Common-Source Input 10 10 10
Ciss Capacitance
S VGgs=-12V,Vpg=0 f=1MHz pF
-S R
Crss ommon: OUT?E everse 40 4.0 4.0
Transfer Capacitance
td(on)  Turn ON Delay Time ID(on) = 12 mA, 2N5638 4.0 6.0 8.0
tr Rise Time VpD = 10V, VGS(on) = 0, ID(on) = 6 MA, 2N5639 5.0 8.0 10
ns
td Turn OFF Delay Time VGs(off) = —10V, RG = 509 ID(on) = 3 MA, 2N5640 5.0 10 15
1 Fall Time 10 20 30
Note 1: Pulse test PW < 300 us, duty cycle < 3%. |XE‘I’,C o
.1
R < (TSO 50
INPUT PULSE L < COPE B)
(SCOPE A) |GENERATOR l _L__"
= r_ 0.001 uF
b I Pt
> <
“S 03
9 9
d(0FF) T050
ouTPUT 50 —O (scoPE A)
AN
(SCOPE B) YYLRL= o (rps(on) +50)

Scope Tektronix 567A or equivalent
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2N5902, 2N5903, 2N5904, 2N5905, 2N5906, 2N5907, 2N5908, 2N5909

2N5902-09 N-Channel Monolithic Dual JFETs

General Description

The 2N5902 thru 2N5909 N-channel monolithic dual
JFETs is designed for ultra-low leakage (Ig < 1 pA)

differential amplifier applications.

Process 84

| 0335-0300
(8.509-9.398)
[

TO-99

0.305-0.335

| Trar-asos
oIA

0.165-0.185

@] | PIN | FET
Absolute Maxi Rati ° - T s
solute Maximum Ratings (25°c) o Tose "
== (1016} ——
1z10) (1.016) 2 D
Gate-to-Gate Voltage +4QV i ax m] l] I]I] WA 3 G
Gate-Drain or Gate-Source Voltage —40V T e 4 | Case
Gate Current 10 mA ] 5 S
. P . . o 180)
Device Dissipation (Each Side), Tao =25°C 6 D
o 7 G
(Derate 3 mW/°C) 367 mW < & | su
. PO . 0 - u
Total Device Dissipation, TA = 25°C L:}'i:_fﬁ;/\
0 0.028-0.034
(Derate 4 mW/"C) 500 mW CET AN
o (o]
Storage Temperature Range —-65°C to +200°C §E<MM
Lead Temperature (1/16" from case sraceo
for 10 seconds) 300°C
. . as o .
Electrical Characteristics (25°C unless otherwise noted)
2N5902-5 2N5906-9
PARAMETER CONDITIONS i T e T T MAX NITS
-5 -2 pA
=20V, Vpg =
IGss Gate Reverse Current VGs = —20V, Vps =0 I 125°C Ty pr oA
Gate-Source Breakdown
BV IG = ~1 KA, Vps = 0 -40 ~40
GSs Voltage G uA, VDS
v
VGS(off) Gate-Source Cutoff Voltage Vps=10V,Ip=1nA —06 | -45 -0.6 | 45
VGs Gate-Source Voltage —-4 -4
VDG = 10V, Ip = 30 uA = -1
G Gate Operating Current pe o L > 3 pA
] 125°C -3 -1 nA
IDss Saturation Drain Current 30 500 | 30 500 uA
Common-Source Forward
ofs 70 250 [ 70 250
Transconductance
f=1kHz umho
Common-Source Output
9os Conductance s 5
Vps = 10V, VGs = 0
c -S Input
C;ss omnTon ource Inpu 3 3
Capacitance
f=1MHz oF
c Common-Source Reverse 15 5
rss Transfer Capacitance ) )
Common-Source Forward
ofs 50 150 | 50 150
Transconductance
VpG = 10V, Ip = 30 A umho
Common-Source Output
Gos =1kHz 1 1
Conductance
Equivalent Short-Circuit
en ) 0.2 0.1
Input Noise Voltage Vps = 10V, Vgs =0
NF Spot Noise Figure =100 Hz, Rg = 10M 3 1
Matching Characteristics
2N5902, 2N5903, 2N5904, 2N5905,
PARAMETER CONDITIONS 2N5906 2N5907 2N5908 2N5909 UNITS
MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX
Vpg = 10V,
2N5902- X . .0 2.0
ilg1-lgal Differential Gate Current Ip =30 uA, 9025 20 20 2 nA
o 2N5906-9 0.2 0.2 0.2 0.2
TA=125°C
IDss1 ) ] ; - -
i0ssz Saturation Drain Current Ratio Vps =10V, Vgg =0 095 | 1 095 | 1 095 | 1 095 | 1
9fs1
@2 Transconductance Ratio f=1kHz 0.97 1 0.97 1 0.95 1 0.95 1
IVGs1—-VGs2l  Differential Gate-Source Voltage 5 5 10 15 mv
TA = 25°C
Gate-Source Voltage Differential | 5 10 20 40
A - VpG = 10V, Tg = 125°
ANVGS1ZVGS2L iy (Measured at End Points b6 B=125¢C avrc
AT A and Ta) Ip = 30 uA TA = -55°C,
an
A B8 Tg = 25°C 5 10 20 40
190s1—90s2! Differential Output Conductance f=1kHz 0.2 0.2 0.2 0.2 umho
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Process 93

2N5911, 2N5912 N-Channel Monolithic Dual JFETs

General Description T0-78
The 2N5911 thru 2N5912 series of N-channel monolithic .‘
dual JFETs is designed for wideband, low noise differen- :3.‘,3‘2222,
tial amplifiers. oiA’
0.165-0.185 [
N . o eaem |y | |
Absolute Maximum Ratings (25°c) R —garne PIN | FET
Gate-to-Gate Voltage +25V e ! S
Gate-Drain or Gate-Source Voltage —25V T 7”[] ﬂ ﬂ g D
Gate Current 50 mA ~ g 2 c:e
Device Dissipatiorl (Each Side), o %% 5 S
(Derate 3 mW/"C) 367 mW @s0 6 D
Total Device Dissipation, 7 7 G
(Derate 4 mW/°C) 500 mW LUV
Storage Temperature Range ~65°C to +200°C ‘ﬂfff:;ﬂ::,\;
Lead Temperature (1/16’' from case {'\<
for 10 seconds) 300°C "
Electrical Characteristics (25° unless otherwise noted)
PARAMETER CONDITIONS MIN MAX UNITS
—100 PA
| Gate R Ci t VGgs=-15V,Vpg=0 )
GSS ate Reverse Curren GS DS 150°C 250 oA
BVGss Gate Reverse Breakdown Voltage Ig=—-1uA,Vps=0 =25
VGS(off) Gate-Source Cutoff Voltage Vps =10V, Ip=1nA -1 -5 \
VaGs Gate-Source Voltage -0.3 -4
VpG =10V, Ip=5mA -100 A
I Gate Operating Current 5 P
125°C =100 nA
IDss Saturation Drain Current Vps =10V, Vgs =0V, (Note 1) 7 40 mA
dfs Common-Source Forward Transconductance f=1kHz 5000 10,000
dfs Common-Source Fofward Transconductance =100 MHz 5000 10,000 h
umho
dos Common-Source Output Conductance f=1kHz 100
doss Common-Source Output Conductance f=100 MHz 150
Ciss Common-Source Input Capacitance 5
VpGg =10V, Ip=5mA f=1MHz pF
Crss Common-Source Reverse Transfer Capacitance 1.2
nV
en Equivalent Short-Circuit Input Noise Voltage f=10kHz 20 —\/TH-:Z
R . f=10kHz,
NF Spot Noise Figure 1 dB
RG = 100k
Matching Characteristics ‘
2N5911 2N5912
PARAMETER CONDITIONS MIN MAX N VAX UNITS
ifg1—-1gal Differential Gate Current VpG =10V, Ip=5mA 125°C 20 20 nA
DSS1 ion Drain C Ratio | Vps =10V, Vgs= 0, (Note 1 0
IDSs2 Saturation Drain Current Ratio DS = 10V, VGs = 0, (Note 1) .95 1 0.95 1
IVGs1—VGs2l  Differential Gate-Source Voltage 10 15 mV
Ta=25°
ANV Vasal Gate-Source Voltage Differential TA 1555:(': 20 40
GS1—VGS2 . . B= o
— AT Drift (Measured at End Points, VDG = 10V, Ip = 5 mA TAZ 55°C uv/ec
Taand Tg) ’ 20 40
Aand B Tg = 25°C
gfs1 .
prae, Transconductance Ratio f=1kHz 0.95 1 0.95 1

Note 1: Pulse width 300 us, duty cycle < 3%.
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2N5949, 2N5950, 2N5951, 2N5952, 2N5953

2N5949-53 N-Channel JFETs

Process 50

General Description 1092
The 2N5949 thru 2N5953 series of N-channel JFETs is 0.175-0.185
. e 4.445-4.699
characterized for low frequency to VHF amplifiers ¢ 4
requiring tightly specified Ipgg ranges.
9.003-0.013
. . d
Absolute Maximum Ratings (25°c) “J ﬂ f\ e
H LEADSTO FIT INTO 5° (TYP)
Reverse Gate-Drain or Gate-Source Voltage 30V 0016-0019 5o o ““:%
{0.406-0483) | '
Gate Currfmt o . 10 mA ] waeehomes
Total Device Dissipation at 256" C “-"":’:ﬂ’; o
(2.158-2.41. 1A= 1
Case Temperature (Derate 2.88 mW/°C) 360 mW, 0045005
Total Device Dissipation at 25°C Lead | (1aa3-1307)
Temperature (Derate 4 mW/°C) 500 mW %)
Storage Temperature Range —-65°C to +150°C .
P
Lead Temperature (1/16"’ from case X N T FET
for 10 seconds) 260°C 1 S
2 D
3 G
Electrical Characteristics (25°C unless otherwise noted)
2N5949 2N5950 2N5951 2N5952 2N5953
UNIT!
PARAMETER CONDITIONS MIN | MAX | miN | max | min [ max | min_ [ MAX | MIN | mMAX s
| -1 -1 -1 -1 -1
| Gate R C t VGgs=—15V,Vpg=0 nA
Gss ate Heverse burren GS PS™  [Ta-00°c 2200 ~200 ~200 2200 ~200
Gate-Source Breakdown
BVGss IG=-1uA,Vps=0 -30 -30 =30 =30 -30 Vv
Voltage
Gate-Se Cutoff :
Vasoft) e oouree tuto Vps = 18V, Ip = 100 nA 3 | 25 | 6 2 |- |-13 |-35 | -08| -3 v
Voltage
Ip=1.2mA -2.25 | -6
Ip=1mA -18 | 5
VGs Gate-Source Voltage Vps =16V ip=0.7mA -1.3 —4.5 v
Ip =04 mA -0.75 | -3
Ip = 0.25 mA 05| -2.5
I Saturation Drain Vps=15V,VGs=0, (Note1) 12 18 10| 15 7 13| a 8 25| 5 mA
Dss Current DS (VGS=h ote :
Drain-Source ON VGs=0,1p=0 f=1kH 200 210 250 300 375 Q
fds(on)  pecicrance Gs=0,Ip= =1kHz
Common-Source Forward
afs 35 | 75 35| 75 | 35| 65 | 2 65 [ 2 65 | mmho
Transconductance
Vps=15V,Vgs=0 |f=1kHz
[of =
gos ommon-Source Output 75 75 75 50 50 umho
Conductance
c -Source O
RE(YOS) ommon-Source Output 75 75 75 75 50 umho
Conductance
R Common-Source VDs=15V,VGg=0 |f=100MH 30 | 76 | 30| 756 | 30| 65| 10 | 65 | 10| 65| mmho
e - - - Y X : : .
(Y1s) Transconductance Ds VGS : : : : )
Ci "
Re(y ~ ommonSouree Input 250 250 250 250 250 | wmho
Conductance
Ci X
Cis omn’fon Source Input 6 6 6 6 6 pF
Capacitance
Vps=156V,VGgs=0 |f=1MHz
Common-Source Reverse
Crss . 2 2 2 2 2 pF
Transfer Capacitance
=100 M
A '70(: k;Z' 5 5 5 5 5
NF Noise Figure Vps= 15V, Vgg=0 |-S— dB
= 1kHz,
2 2 2 2 2
RG = 1MQ
Equivalent Input
en quivalent fnpu Vps=15V,VGgs=0 |[f=1kHz 100 100 100 100 100
Noise Voltage

Note 1: Pulse width 300 us, duty cycle < 3%.
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: -
i
| - -
| 2N6483-85 N-Channel Monolithic Dual JFETs N
| . 4
| General Description TO71 )
The 2N6483 thru 2N6485 series of N-channel monolithic s H
dual JFETs is designed for low to medium frequency 0175-0.195 0.170-0210 (00)
low noise differential amplifier applications requiring (6.405-4.953) || a3n8-533) >
. . . . -
tight match and high common-mode rejection. SEATING PLANE
. . { i PIN | FET (12) N
Absolute Maximum Ratings (25°c) s 1] s 4
—{iz70)
i MIN 2 D1
Gate-Drain or Gate-Source Voltage —50V 0ot6-008 = 3 o1 (o))
Gate Current 50 mA 0406-0483) e 5 2 Y
. A
Device Dissipation (Each Side), Ta = 85°C aion 6 D2 00)
(Derate 2.56 mW/°C) 250 mW om0 s 7 G2 &)
Total Device Dissipation, TA = 85°C 20
(Derate 4.3 mW/°C) 500 mW
Storage Temperature Range —65°C to +200°C 15 QXA
: 0.036-0.046 .028-0.
Lead Temperature (1/16" from case i m,\/X ym)
for 10 seconds) 300°C
Electrical Characteristics (25°C unless otherwise noted)
PARAMETER CONDITIONS MIN MAX UNITS
I G c VGs = —30V, Vps = 0 —20 pA
GSS ate Reverse Current GS=— . Vps= 150°C 200 A
BVGss Gate-Source Breakdown Voltage IG=-1uA,Vps=0 ~60
VGS(off) Gate-Source Cutoff Voltage Vps=20V,Ip=1nA -0.7 -4 \%
VaGs Gate-Source Voltage -0.2 -3.8
. VpG = 20V, Ip = 200 uA -100 pA
I Gate Operating Current » 125°C 700 oA
Ipss Saturation Drain Current Vps =20V, Vgs = 0, (Note 1) 0.5 75 mA
dfs Common-Source Forward Transconductance Vps =20V, Vgs = 0, (Note 1) 1000 4000
afs Common-Source Forward Transconductance VpG = 20V, ip = 200 uA, (Note 1) 500 1500
f=1kHz umho
dos Common-Source Output Conductance Vps =20V, Vgs=0 10
dos Common-Source Output Conductance VpG = 20V, Ip = 200 uA 1
Ciss Common-Source Input Capacitance 20
c Common-Source Reverse Transfer Vps =20V, VGgs =0 f=1MHz 35 pF
rss Capacitance
f=100 Hz 5 nV
e Equivalent Input Noise Voltage Vps = 20V, Ip = 200 uA —=
" ? o bs b i f=10Hz 10 VHz
Matching Characteristics
2N6483 2N6484 2N6485
]
PARAMETER CONDITIONS IN MAX MIN MAX MIN MAX UNITS
\ =20V, °
ilg1—-lg2l Differential Gate Current DG 1256°C 10 10 10 nA
ID = 200 A
| Vpg=20V,VGs=0,
DSS1 Saturation Drain Current Ratio DS Gs 095 | 10 [o09e5| 10 [o95| 10
IDSS?2 (Note 1)
9fs1 .
& Transconductance Ratio, (Note 1) f=1kHz 0.95 1.0 0.95 1.0 0.95 1.0
S.
IVGgs1—VGs2! Differential Gate-Source Voltage 50 10 15 mV
VDG = 20V,
Gate-Source Differential Voltage Ip = 200 LA 5 10 25
AlVGs1-Vasal )
— AT Change with Temperature, uv/e
(Note 2) 5 10 25
|90s1—90s2i Differential Output Conductance 0.1 0.1 0.1 umho
CMRR Common-Mode Reject Ratio 100 100 100 dB
Note 1: Pulse test required, pulse width 300 us, duty cycle < 3%.
Note 2: Measured at end points, Ta and Tg.




J108, J109, J110

J108-10 N-Channel JFETs

Process 58

General Description T0-92
. i . 0.175-0.185
The J108 thru J110series of N-channel JFETs is designed (4.445-4,699)
; . L ¢
for analog switch applications requiring very low ON
resistance.
. - o {0.076-0.330)
Absolute Maximum Ratings (25°c) LEADS 0 FIT INTO o j /;m
0.016-0019 oo oo 1
. {0406-0483) | 50681
Gate-Drain or Gate-Source Voltage —25V DIA HOLE (TYP) I
0.085-0.095 0.045-0.055
Gate Currfent o 50 mA AT i
Total Device Dissipation | 0.045-0.055
(25°C Free-Air Temperature) 350 mW 11.-43‘;41327;
. 0.045-0.055
Power Derating (to +125°C) 3.5mwW/°C =)
Storage Temperature Range —55°C to +150°C
Operating Temperature Range —55°C to +150°C PIN | FET
Lead Temperature (1/16'" from case ; g
for 10 seconds) 300°C 3 D
Electrical Characteristics (25°C unless otherwise noted)
PARAMETER CONDITIONS 4108 4109 J110 UNITS
MIN | TYP | MAX | MIN [ TYP [ MAX | MIN | TYP | MAX
1Gss Gate Reverse Current Vps =0, Vgs = —15V, (Note 1) -3 -3 -3 nA
VGS(off) Gate-Source Cutoff Voltage Vps=5V,Ip=1pA -3 =10 -2 -6 -0.5 -4
v
BVGss Gate-Source Breakdown Voltage | Vpg =0, Ig = —1 nuA -25 -25 -25
Ipss Saturation Drain Current Vps = 15V, VGs = 0, (Note 2) 80 40 10 mA
ID(off) Drain Cutoff Current Vps =5V, Vgs = —10V, (Note 1) 3 3 3 nA
rDS(on)  Drain Source ON Resistance Vps<0.1V,Vgs=0 8 12 18 Q
Cdg(off)  Drain Gate OFF Capacitance 15 15 15
Vps=0, Vgs = =10V
Csg(off) Source Gate OFF Capacitance 15 15 15
f=1MHz pF
C
dg+(on) Drain Gate Plus Source Gate Vne=Vas=0 5 85 85
ON Capacitance DS Gs
Csg(on)
td(on) Turn ON Delay Time Switching Time Test Conditions 4 4 4
t Rise Time Ji08  J109 J110 1 1 1
- Vpp 15V 15V 15V ns
td(off) Turn OFF Delay Time Vas —12v v 2y 6 6 6
i Fall Time RL 15082 1502 15082 30 30 30

Note 1: Approximately doubles for every 10°C increase in TA-
Note 2: Pulse test duration = 300 us, duty cycle < 3%.
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Process 51

J111-13 N-Channel JFETs

General Description T0-92

The J111 thru J113 series of N-channel JFETs is designed Pl

for analog switch applications requiring low ON resistance
and moderate capacitance.

SLIL ‘TLL ‘LI

Absolute Maximum Ratings (25°c)
LEADS TO FIT INTO U o5 5 (TYP)
Gate-Drain or Gate-Source Voltage —35V D605 (15.088) %
Gate Current 50 mA DIAHOLE (TYP) 1 0.085-0095 0.045-0,055
Total Device Dissipation (2159-2.413) (1.143-1.397)
(25°C Free-Air Temperature) 350 mW (':‘?:gj‘:‘g;:)
Power Derating (to +125°C) 3.6 mW/°C 0.045-0.055
Storage Temperature Range —55°C to +1650°C REED
Operating Temperature Range —55°C to +150°C
Lead Temperature (1/16" from case PIN | FET
for 10 seconds) 300°C ; g
3 D
Electrical Characteristics (25°C unless otherwise noted)
J111 J112 J113
PARAMETER CONDITIONS Vi T TV T WMAX | WIN | TP | MAX | wMin | Tvp | max | UMTS
IGss Gate Reverse Current Vps=0, Vgs=—15V, (Note 1) -1 -1 -1 nA
VGSs(off) Gate-Source Cutoff Voltage Vps=5V, Ip=1uA -3 -10 -1 -5 -0.5 -3
\2
BVGss  Gate-Source Breakdown Voltage | Vpg =0, Ig = —1 uA -35 —35 =35
Ipss Saturation Drain Current Vps =18V, Vgs =0, (Note 2) 20 5 2 mA
ID(off) Drain Cutoff Current Vps =5V, Vgs = —10V, (Note 1) 1 1 1 nA
rDS(on) Drain Source ON Resistance Vps<0.1V,Vgs=0 30 50 100 Q
Cdg(off) Drain Gate OFF Capacitance 5 5 5
Vps =0, VGgs = —10V
Csg(off) Source Gate OFF Capacitance 5 5 5
C f=1MHz oF
dg+(on) Drain Gate Plus Source Gate Vne = Vae = 0 28 28 28
ON Capacitance DS GS
Csg(on)
td(on) Turn ON Delay Time Switching Time Test Conditions 7 7 ’
t Rise Time Vpp 10V . 10V 10v 6 6 6
ns
td(off)  Turn OFF Delay Time Vgs -—12v. -7V -8V 20 20 20
- RL 80002 16000 32009
- Fall Time 15 15 15

Note 1: Approximately doubles for every 10°C increase in TA-
Note 2: Pulse test duration = 300 us, duty cycle < 3%.
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J174, J175, J176, J177

J174-77 P-Channel JFETs

Process 88

General Description TO-92
. . . 0.175-0.185
The J174 thru J177 series of P-channel JFETs is designed {@.485-2.699)
for low ON resistance analog switch applications.
H H 0.003-0.013
Absolute Maximum Ratings (25°c) J” ,1 /\ {T076-03%0)
5°(TYP)
Gate-Drain or Gate-Source Voltage, (Note 1) 30V LEADS TO T T u - 0se AN
T (15.088)
Gate Current 50 mA i |||
N .. . 0.085-0.095 08908
Total Eewce Dissipation @i59za13) " {1.143-1.397)
(257C Free-Air Temperature) 350 mW ! 00450055
Power Derating (to +125°C) 3.5mW/°C 1 T e
Storage Temperature Range —55°C to +150°C 0.045-0.055
. (1.143-1.397)
Operating Temperature Range —55°C to +150°C
e "
Lead Temperature (1/16" from case 3 PIN | FET
for 10 seconds) 300°C 1 S
2 G
3 D
Electrical Characteristics (25°C unless otherwise noted)
J174 J175 J176 9177
T
PARAMETER CONDITIONS MIN | TYP | MAX | MIN | TYP | MAX | MIN | Tvp [ MAX | min | Tvp Jmax | UN'TS
1Gss Gate Reverse Current Vps =0, VGs = 20V, (Note 2) 1 1 1 1 nA
v Gate-Source Cutoff v 15V, Ip = 10 nA 5 0| 3 6 1 4 0.8 2.25
=— ,Ip=-10n. . .
GS(0) /01100 DS D y
v Gate-Source Breakdown Vps=0, 16 =1 uA 20 10 30 30
G5 \oirage DS=0,1g=1u
Ipss  Saturation Drain Current | Vpg = —15V, Vgg = 0, (Note 3) -20 ~100 | -7 -60 | -2 ~25 | -15 -20 mA
ID(off)  Drain Cutoff Current Vps = —15V, VGgs = 10V, (Note 2) -1 =1 -1 -1 nA
Drain Source ON Vb < 0.1V, V. 0 85 125 250 300 Q
Y ) -
DSton) Resistance DSS - VGs
c Drain Gate OFF 55 55 55 55
dg(off) Capacitance : : ' i
Vps =0, Vas= 10V
¢ Source Gate OFF s 55 55 5.5 5.5
sg(off) Capacitance f=1MHz . . ’ ’ pF
C
dg+(on] Drain Gate Plus Source Vps = Vs =0 40 20 40 40
Gate ON Capacitance bs Gs*™
Csg(on)
td(on) Turn ON Delay Time Switching Time Test Conditions 2 5 15 20
tr Rise Time Ji74 75 N176 177 5 10 20 25
VpD —-10v -6V —6V -6V ns
t Turn OFF Delay Ti 15 20
dloffy  Tum ey Time  lvesof 12V 8V 6V 3v S 10
t Fall Time RL 5602 12kQ 5.6k 10kQ 10 20 20 25

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

Note 2: Approximately doubles for every 10°C increase in TA-
Note 3: Pulse test duration = 300 us; duty cycle < 3%.
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Process 52

J201-03 N-Channel JFETs

goer ‘eoer ‘roer

General Description To-92
0.175-0.185
The J201 thru J203 series of N-channel JFETSs is designed {#.445-2.699)
for low to medium frequency amplifiers requiring low
input current and input noise voltage.
0.003-0.013 R
{0.076-0.330)
Abso.ute MaX|mum Ratlngs (25°C) LEADS TO FIT INTO H o050 5 (TYP)
0016-0019 oo oo
Pdhimhde (15.088)
o (0.406-0.483) %
Gate-Drain or Gate-Source Voltage, (Note 1) —40V DIA HOLE (TYP) 0.085-0.095 0.045-0.055
Gate Current 50 mA {2.159-2.413) (1.143-1.397)
Total Device Dissipation ‘I || 0.045-0.055
. (1.143-1.397)
(25°C Free-Air Temperature) © 350mwW
Power Derating (to +125°C) 3.5 mwW/°C 1 ™ aaas-iaen
Storage Temperature Range -55°C to +150°C
Operating Temperature Range —55°C to +150°C PIN | FET
Lead Temperature (1/16" from case ; (83
for 10 seconds) 300°C 3 D
Electrical Characteristics (25°C unless otherwise noted)
g J201 J202 J203
NIT.
PARAMETER CONDITIONS MIN TYP MAX | MIN TYP MAX MIN TYP MAX u s
1Gss Gate Reverse Current Vps =0, Vgs = —20V, (Note 2) -100 —-100 —100 PA
v Gate-Source Cutoff _ 20 10.0
GS(off) Voltage Vps =20V, Ip=10nA 0.3 1.6 0.8 4.0 . A
\
BV, Gate-Source Breakdown Vne =0, 16 = —1 uA —40 —40 —20
GSS Voltage ps=0'a s
IDSS Saturation Drain Current | Vpg = 20V, VGs = 0, (Note 3) 0.2 1.0 0.9 4.5 4.0 20 mA
IG Gate Current VpG = 20V, Ip = IDSS(MIN) -35 -35 -35 pA
Common-Source Forward
dfs Transconductance, 500 1000 1500
(Note 3) f=1kHz umho
C K
dos Corr;mo: Source Output 1 35 10
onductance VDS - 20\/' VGS =0
Ciss Comm.on-Source Input 5 5 5
Capacitance
f=1MHz oF
Crss Common-Sourc-e Reverse 2 2 2
Transfer Capacitance
Equivalent Short-Circuit nV
Vps=10V,VGs=0|f=1kHz 10 10 10 —=
én Input Noise Voltage bs GS \/qz

Note 1: Geometry is symmetrical. Units may be operated with source and drain leads interchanged.
Note 2: Approximately doubles for every 10°C increase in T a.
Note 3: Pulse test duration = 2 ms.
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J210, J211, J212

Process 90

J210-12 N-Channel JFETs

General Description Too2
0.175-0.185

The J210 thru J212 series of N-channel JFETs is charac- {4.445-4.699)
terized for low to medium frequency amplifiers requiring
high transconductance and low input capacitance.

0.003-0.013

/\ 076-0330) "
Absolute Maximum Ratings (25°c) LEABSTO FIT INTO oo v
0.016-0.019 nn s
. (0.406-0.483) X
Gate-Drain or Gate-Source Voltage —25V DIA HOLE (TYP) L 0085-0085 0.045-0.055
Gate Current 10 mA (2159-2413) f11a3-1.381)
Total Device Dissipation _' || 0.045-0.055
. 1143-1.397
(25°C Free-Air Temperature) 350 mw ! it ;55
Power Derating (to +125°C) 3.5mwW/°C = s
Storage Temperature Range —55°C to +150°C
Operating Temperature Range —55°C to +150°C PIN | FET
Lead Temperature (1/16’' from case ; S
for 10 seconds) 300°C 3 D
Electrical Characteristics (25°C unless otherwise noted)
J210 J211 J212
PARAMETER CONDITIONS MIN TYP | MAX MIN TYP | MAX MIN TYP | MAX UNITS
Igss Gate Reverse Current Vps=0, Vgs =—15V, (Note 1) -100 -100 -100 PA
VGs(off) Gate-Source Cutoff Voltage Vps =15V, Ip=1nA -1 -3 -2.5 -4.5 -4 -6 v
BVGss Gate-Source Breakdown Voltage | Vpg=0, Ig = —1uA —25 —25 =25
Ipss Saturation Drain Current Vps =15V, VGs = 0, (Note 2) 2 15 7 20 156 40 . mA
[I'e] Gate Current VpGg =10V, Ip=1mA =10 -10 -10 PA
C -S F d
afs ommon-source Forwar 4000 12000| 7000 12000| 7000 12000
Transconductance, (Note 2)
f=1kHz - umho
C -S (o] t
dos ommon-Source Outpu 150 200 200
Conductance
Common-Source Input
Cj Vps = = 5.0 5.0 5.0
s Capacitance DS =18V, Vas =0
f=1MHz pF
Cres Common-Source Reverse 15 15 15
Transfer Capacitance
Equivalent Short-Circuit Input . nV
€ f=1kH 10 10 10 —=
n Noise Voltage z VHz

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




Process 88

bLer ‘oLer

J270, J271 P-Channel JFETs

General Description TO.92
0.175-0.185
The J270 thru J271 series of P-channel JFETs is charac- {a.445_4.609)
terized for low to medium frequency small-signal ampli-
fiers which require high transconductance and low 0.003-0013
input noise voltage. ’V\ {0.076-0.330)
5° (TYP)
R . R LEADS TO FIT INTO J “ l  o0sm 4*—
Absolute Maximum Ratings (25°c) 06008 g g
o ||
H (2.159-2.413] (1.143-1.397)
Gate-Drain or Gate-Source Voltage, (Note 1) 30V 158-241)
Gate Current —50 mA »{ | 0.045-0.055
Total Device Dissipation (1.143-1.397)
. 0.045-0.055
(25°C Free-Air Temperature) 350 mW =~
Power Derating (to +125°C) 3.5 mW/°C
Storage Temperature Range —55°C to +150°C PIN | FET
Operating Temperature Range —-55°C to +150°C 1 S
Lead Temperature (1/16"" from case ; g
for 10 seconds) 300°C
Electrical Characteristics (25°C unless otherwise noted)
J270 J271
PARAMETER CONDITIONS MIN TYP MAX WIN TYP MAX UNITS
iGss Gate Reverse Current Vps =0, VGgs = 20V, (Note 2) 200 200 pA
VGS(off) Gate-Source Cutoff Voltage Vps=-—15V, Ip=~=1nA 0.5 2.0 1.5 4.5
\Y
BVGss Gate-Source Breakdown Voltage | Vps=0, IG =1uA 30 30
IDSs Saturation Drain Current Vps = —15V, Vgs =0, (Note 3) -2 -15 -6 -50 mA
I Gate Current VpG = =15V, Ip = IDSS(MIN) 15 60 pA
Common-Source Forward
9fs 6000 15000 8000 18000
Transconductance, (Note 3)
f=1kHz umho
Common-Source Output .
9os 200 500

Conductance

Vps=—-15V,Vgs=0
Common-Source Input
Ciss P : 20 - 20

.Capacitance
f=1MHz pF
Common-Source Reverse
Crss 5 5

Transfer Capacitance

Equivalent Short-Circuit Vps = —10V, _nV.
en . f=1kHz 10 10 —
Input Noise Voltage ID = IDSS(MIN) Vhz

Note 1: Geometry is symmetrical. Units may be operated with source and drain leads interchanged.
Note 2: Approximately doubles for every 10°C increase in TA.
Note 3: Pulse test duration =2 ms.
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J300

: Process 90

J300 N-Channel JFET

General Description To-92
The J300 N-channel JFET is designed for VHF/UHF %)
common-source or common-gate amplifier, oscillator -
and mixer applications.
. . R 0.003-0013
Abso‘ute MaX|mum Ratlngs (25°C) {0.076-0.330)
LEADS TO FIT INTO 059 5°(TYP)
Gate-Drain or Gate-Source Voltage —25V %*“ [ (15088
Gate Current 10 mA DIA HOLE (TYP) % I
. Lo 0.085-0.095 0.045-0.055
Total Device Dissipation EETN {1143-1300)
(25°C Free-Air Temperature) 350 mW _’ 0.045-0.055
. ° o (1.143-1.397)
Power Derating (to +125°C) 3.5mw/°C 0.045-0.055
Storage Temperature Range —55°C to +150°C T e
Operating Temperature Range —55°C to +150°C -
Lead Temperature (1/16" from case P'IN gT
for 10 seconds) 300°C 2 | s
3 D
Eiectrical Characteristics (25°C unless otherwise noted)
P METER CONDITIONS 4300 UNITS
ARA MIN | TYP | MAX
IGss Gate Reverse Current VGgs=—-15V, Vps=0, (Note 1) -500 pA
VGS(off) Gate-Source Cutoff Voltage Vps =10V, Ip=1nA ’ -1 -6 v
BVGss Gate-Source Breakdown Voltage Vps=0,Ig=—1uA -25
IDss Saturation Drain Current Vps =10V, Vgs = 0, (Note 2) 6 30 mA
VGs(f) Gate-Source Forward Voltage Ig=1mA,Vps=0 1 \%
ot Common-Source Forward Transconductance, 4500 9000
(Note 2) VpG =10V, Ip=5mA | f=1kHz umho
dos Common-Source Output Transconductance 200
Ciss Common-Source Input Capacitance 3.5 5.5
Crss Common-Source Reverse Transfer Capacitance Vpg =10V, Ip=5mA | f=1MHz 0.8 1.7 pF
Coss Common-Source Output Capacitance 1.5
vl c s E dT dmitt f=100 MHz 6200
m - ni
Yfs ommon-Source Forwar ransadmittance - 450 MHz 5000
umho
| c F . f= 100 MHz 6000
Vgl ommon-Gate Forward Transadmittance VDG = 15V, Ip = 5 mA [ f= 250 MHz 5500
Gfg Common-Gate Power Gain 17
— =100 MHz, (Note 3) ds
NF Noise Figure (Single Sideband) 2

Note 1: Approximately doubles for every 10°C increase in TA.-
Note 2: Pulse test duration = 2 ms.
Note 3: Typical values for performance at 100 MHz in a common-gate circuit operating 3 dB bandwidth is 2 MHz.
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J304, J305 N-Channel JFETs 8
General Description T092
The J304 thru J305 N-channel JFETs are designed for 0.175-0.185
low input capacitance VHF amplifier, oscillator and 1445 4659
mixer applications.
. . o 0.003-0.013
Absolute Maximum Ratings (25°c) U ,1 /\ =]
5°(TYP)
Gate-Drain or Gate-Source Voltage —-30V S L amts. i AN
{0.406-0.483) ’ %
Gate Currfent o 10 mA It N oots oo
Total Device Dissipation 21592413) {1143-1.397)
(25°C Free-Air Temperature) 350 mW )1 | ooss-005
Power Derating (to +125°C) 3.5mW/°C O oss
Storage Temperature Range —55°C to +150°C i)
Operating Temperature Range —55°C to +150°C
" PIN [ FET
Lead Temperature (1/16"* from case 1 S
for 10 seconds) 300°C 2 | s
3 D
Electrical Characteristics (25°C unless otherwise noted)
J304 J305
PARAMETER CONDITIONS MIN TYP VAX iIN P MAX UNITS
Igss Gate Reverse Current Vps =0, VGs = —20V, (Note 1) —100 —100 pA
VGS(off) Gate Source Cutoff Voltage Vps =15V, Ip=1nA -2 -6 -0.5 -3
\Y
BVGss Gate Source Breakdown Voltage | Vps=0, Ig = —1uA -30 -30
IDSs Saturation Drain Current Vps =156V, Vgg =0, (Note 2) 5 15 1 8 mA
C -S F rd
ot ommon-Source Forwa 4500 7500 | 3000
Transconductance, (Note 2)
f=1kHz umho
dos Common-Source Output 50 50
Transconductance -
Vps =15V, Vgs=0
Common-Source Input
Ciss . 3.0 3.0
Capacitance
Common-Source Reverse
Crss : =1 MHz 0.8 0.8 pF
Transfer Capacitance
Common-Source Output
Coss . 1.0 1.0
Capacitance
Common-Source Forward f =100 MHz 3000
9fs Transconductance f =400 MHz 4200
Common-Source Output f= 100 MHz 60 60
Joss Conductance f =400 MHz 80
Common-Source Output =100 MHz 800 800
b Vps =15V, VGs=0 mh
oss Susceptance bs Gs f= 400 MHz 3600 umno
. Common-Source Input =100 MHz 80 { 80
diss Conductance f =400 MHz 800
bi Common-Source Input f =100 MHz 2000 2000
ss Susceptance f=400 MHz 7500
Common-Source Power =100 MHz 20
G Vps= 15V, Ip =5mA
ps Gain 'S D f= 400 MHz 1
dB
NE Noise Figure Vps =15V, Ip=5mA, | f= 100 MHz 1.7
(Single Sideband) RG = 1kQ f =400 MHz 3.8
Note 1: Approximately doubles for every 10°C increase in Ta.
Note 2: Pulse test duration = 2 ms. ~
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J308, J309, J310

J308-10 N-Channel JFETs

Process 92

General Description T0-92
The J308 thru J310 series of N-channel JFETSs is designed “"';Z—:ﬂ';::,
for VHF amplifier, oscillator and mixer applications.
Absolute Maximum Ratings aon-0013
X {0.076-0.330)
Drain-Gate Voltage 25V (TR
LEADSTU FIT(NTO ﬂ5!4
Source-Gate Voltage 25V {i5.088) %
manu 0.483)
Forward Gate Current 10 mA DIA HOLE (Tvm’u l] [| 00850095 0.045-0.085
Total Device Dissipation @ 25°C 350 mW \ ] o241 " (1.143-1.397)
(Derate above 25°C) 3.5 mW/°C — e
Storage Temperature Range ~55°C to +150°C o0ts-0055
Operating Junction Temperature (11431397
Range -55°C to +150°C PIN | FET
Lead Temperature (1/16" from case 1 G
for 10 seconds) 300°C; 21 s
3 D
Electrical Characteristics (25°C unless otherwise noted)
J308 J309 J310
NIT!
PARAMETER CONDITIONS WIN T TvP | MAX | WIN | VP [ WAX | WiN | Tve | max | UM
Gate-Source Breakdown
BV Vps=0,IGg=—-1uA -25 -25 -25 \
GSS Voltage DS G K
| Gate Reverse Current VGs= 15V, Vps =0 1.0 10 10 oA
GSS ate Reverse Curren GS - VDS T- 125°C 10 1.0 210 HA
Gate-Source Cutoff
\ Vps=10V,Ip=1nA -1.0 -6.5 -1.0 -4.0 -2.0 —6.5 \
GS(off) Voltage DS D n,
t ion Drai VGs=0,Vps=
Ibss Saturation Drain Gs=0,Vps= 10V, 12 60 12 30 2 60 mA
Current (Note 1)
Gate-Source Forward
\% Vps=0,i1g=1 1.0 1.0 1.0 \
GS(f) Voltage DS G mA
- F d
afs Common-Source Forwar 8000 20000| 10000 20000| 8000 18000
Transconductance
Common-Source
200 150 200
s Output Conductance
Vps =10V, Ip=10mA f=1kHz umhos
Ci -Gate F d
ot ommeon-faate Forwar 13000 13000 12000
Transconductance
-Gate Outy
tog Common-Gate Output 150 100 150
Conductance
Gate-Drai
Cyd ae .ram 1.8 2.5 1.8 2.5 1.8 25
Capacitance
VGs = —-10V, Vpg =0 f=1MHz pF
Gate-
Cos ate-Source 43 | 50 43 | 50 43 | 50
Capacitance
Equivalent Short-Circuit
en quivalent Short-Lireult )/ e~ 10v, Ip=10mA | f=100Hz 10 10 10
Input Noise Voltage
Relysel Common-Source Forward 12 12 12
Transconductance
-G |
RE(Vigi Common-Gate Input 12 12 12
Conductance
mmho
Common-Source Input
Re(y; Vps= 10V, Ip = 10 mA f=100 MH .7 0.7 0.5
elvis) Conductance DS P m ‘ 0
Re(vos) Common-Source Output 0.25 0.25 0.25
Conductance
Gpg Conrnmon-Gate Power 16 16 16
Gain dB
NF Noise Figure 1.5 1.5 1.5

Note 1: Pulse test PW 300 us, duty cycle < 3%.
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Process 94

NDF9401-10 N-Channel Monolithic Cascode Dual JFETs

General Description

TO-99 NDF9401—-NDF9405 Series

o
M
The NDF9401 thru NDF9410 series of N-channel mono- PIN | FET O '101
o . . . - o
lithic cascode duals is designed for broadband low noise s 3 5] ! S T
oavs-03 2 b O
differential amplifier applications requiring tight match, s 3 G (o]
low capacitance, and very high common-mode rejection. ] | ‘ n . & 1 | case H 8
s L2M0 o000 oo ann 5 S N
W [ [Iu w, m,uun.uw\({( 6 D N\.
. . o { -
Absolute Maximum Ratings (25°c) A onom 7|6 >
. R 8 Sub
Gate-Drain or Gate-Source Voltage —50V % U
Gate Current 10 mA TO-71 NDF9406—-NDF9410 Series -n
. T R o M
Device Dissipation (Each Side), TA =85 C  om-02n PN | FET © O
T = 0100
(Derate 2 mW/°C) 250 mW ours-aiss oo T 7
’ e o = iz 1 S H
Total Device Dissipation, Tp =85 C 2% 2 D1 o o
SeATING PLANE 3
(Derate 3 mW/°C) 3756 mW 1 iy T 3 | 61 ® W
om0 &
Storage Temperature Range ~65°C to +200°C ma | [ (:'Q?fiffﬁ,\% \/\\/r——g:ﬁﬂﬂ» g 5022 @
ooe-om |7
Leid Tf(r)nperat:rs)a (1/16"" from case 300°C =il ,%, 7 G2 2 4
or 10 seconds O O
Electrical Characteristics (25°C unless otherwise noted) M mll
PARAMETER CONDITIONS MIN MAX UNITS © H
I Gate R c VGs = ~30V, Vps = 0 10 pA o
GSS ate Reverse Current Gs = —30V, Vps = T50°C =5 oA o
BVGss Gate-Source Breakdown Voltage Ig=—-1pA, Vps=0 -50 v p"
VGS(off) Gate-Source Cutoff Voltage Vpg =20V, Ip=1uA 0.5 4.0 z
) -5 pA < O
I} Gate Operating Current VpG = 35V, Ip = 20G-uA 550 o A U
Ipss Saturation Drain Current Vps = 20V, Vgs = 0, (Note 1) 0.5 10 mA l I w
Common-Source Forward VpG = 20V, Ip = 200 pA, 900 2000 o h
9fs h
Transconductance (Note 1)
f=1kHz umho -k O
c -S Output
dos ”ammon ource Outpu VDG = 20V, Ip = 200 A | o m
Conductance -
Ciss Common-Source Input Capacitance 6
¢ Common-Source Reverse Transfer Vps = 20V, VGgs =0 f=1MHz 01 pF
rss Capacitance )
nV
en Equivalent Input Noise Voltage VpG = 20V, Ip = 200 A f=10Hz 30 ﬁz
Matching Characteristics
NDF9401, NDF9402, NDF9403, NDF9404, NDF9405,
PARAMETER CONDITIONS NDF9406 NDF9407 NDF9408 NDF9409 NDF9410 : | UNITS
WMIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX
i fal VDG =
ilg1-1g2l Differential Gate DG =20V, 125°C 1 1 ; 1 5 nA
Current Ip =200 uA .
"
'Dss1 Saturation Drain Vps = 20V, Vgs=0, (Note 1) | 0:95 | 1 095 | 1 095 | 1 095 | 1 090 | 1
Ipss2 Current Ratio B
Differential Gate-
i - 5 5 10 15 25 mv
Vas1-Ves2! Source Voltage
Ta =25°C,
AV V| G3E-S0urce Voltage - 125 5 10 10 10 25
'G*SA‘;G_S‘Z— Differential Drift, TB — o uvre
(Note 1) VDG =20V, | AT IS 5 10 10 10 2
Ip = 200 uA Tg=25C
Differential Output 01 01 01 0.1 0.1 h
- 3 . . 8 . mho
8051 ~ Jos2! Conductance M
f=1kHz
afs1 Transconductance
AN ) 097 | 1 097 | 1 095 | 1 095 | 1 090 | 1
gfs2 Ratio, (Note 1)
CMRR Common-Mode VoD = 10-20V, 120 120 110 110 100 dB
Rejection Ratio Ip =200 uA, (Note 2)

Note 1: Pulse test required, pulse width = 300 us, duty cycle < 3%.
Note 2: CMRR =20 log1g AVpp/AIVgs1—VGs2!l, (AVpp = 10V).
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NF5101, NF5102, NF5103/PF5101, PF5102, PF5103

NF5101-03/PF5101-03 N-Channel JFETs

General Description

The NF5101-3 (TO-72) and PF5101-3
silicon Junction Field-Effect Transistors

N-channel

(TO-92) are

designed for ultra-low noise preamplifier applications,
particularly hydrophones, particle detectors, high quality
mic/phono/tape, video, vidicon and I-R sensor preampli-

fiers.

Absolute Maximum Ratings

Drain-Gate Voltage

Reverse Gate-Source Voltage

Forward Gate Current

Device Dissipation @ 25°C
Derate Above 25°C

Operating Temperature Range

40V
40V

10 mA

310 mwW

2.82 mW/°C
—65 to +150°C

Lead Temperature (1/16" from case

Process 51

LEADS TO FIT INTO
0.016-0.019
{0.406-0.483)

DIA HOLE (TYP)

T0-92

0.085-0.095 ,’En.uda~n.n55

R
(2.159-2.413)

0.175-0.185

@.425-3.699)

0.594
(15.088)

0.045--0.055

I {i1a3-139n)
0.045-0.055
(1.143-1.397)

0.003-0.013
/ 0076-0330)
n/

1

{1.183-1.397)

TO-72

0.209-0.230
(5.309-5.842)

0.175-0.195 - 0.170-0.210
(@ aa5-a.953) || “ (4.318-5.334)
SEATING PLANE 4

1

| 0500
LI PR T
R 1]
0.030

0
0M6-0019 |
(0.762)

(0.406-0.483)

0100
050 =T s
itz |

0036-0005 N/ 0.028-0.048
(0.914-1.168) \/'// \\\\( 0.711-1.219)
~ e

for 10 seconds) 300°C
Electrical Characteristics
PF/NF5101 PF/NF5102 PF/NF5103
PARAMETER CONDITIONS UNITS
MIN | TYP [ MAX | MIN | TYP | MAX | MIN | TYP | MAX
BVass Gate-Source Breakdown Ig = 1uA, Vpg =0V 40 40 40 \Y
Voltage
lgss Gate Reverse Current Vgg = ~15V, T, =25°C 0.2 0.2 0.2 nA
Vpg =0V Ta =125°C 0.5 0.5 0.5 uA
Vasorr) Gate-Source Cutoff Vps =15V, Ip =1nA 0.5 1.1 0.7 1.6 1.2 2.7 \2
Voltage
Ipss Saturation Drain Current | Vpg = 15V, Vgg =0V, 1.0 12 4.0 20 10 40 mA
Pulsed 300us < 2%
Ots Common-Source Ve = 16V Ip=05mA | 35 5 3.5 5 3.5 4.5 mmho
Transconductance pe lp =2mA 7.5 9 7.5 9 mmho
Jos Common-Source Output | Vpg =15V, Ip =0.5mA 5 25 5 25 5 25 umho
Conductance
Ciss Common-Source Input Vpg =15V, Vgg =0V 12 16 12 16 12 16 pF
Capacitance
Crss Common-Source Reverse | Vpg = 15V, Vgg = 0V 4 6 4 6 4 6 pF
Transfer Capacitance
NF Common-Source Spot Vpg =16V, Ip = 0.6 mA, 1.5 1.5 1.5 dB
Noise Figure Rg =20 k2, f =10 Hz
eq Equivalent Short Vpg =10V, | Ip =0.5mA 7 20 8 20 10 25 |nVA/Hz
Circuit Input Noise f=10Hz | Ip=2mA 15 20 [nVA/HZ
Voltage Vpg =10V, | Ip =0.5mA 3.5 3.5 3.5 [nVA/Hz
f=1kHz Ip =2mA 3 3 nVA/Hz

4-40




d
-
- -
NPD8301-03 N-Channel Monolithic Dual JFETs =
General Description 8
. Molded Dual-In-Line Package (N) w
The NPD8301 thru NPD8303 series of N-channel mono- o
. . . . . 0.400
lithic dual JFETs is designed for low cost, high per- 0090 o)
formance differential amplifiers requiring tightly o am pax P
" H H . “oia Gel [[7] [6] [52
matched_ ga_te source voltage, low drift, high common s PN FET z
mode rejection, and low output conductance. PIN NO. 1 INDENT 0250 0005 1 51
(6.350 +0.127)
2 D1 -g
Absolute Maximum Ratings (25°c) : 3 | NC
030 Tve 0.040 m
0.300-0.320 o o 4 G1 w
(7.620-8.128)  max 0.065 b 0.130 10.005 5 s2
Gate-to-Gate Voltage +40V (] o {3302 :0.121) 6 | D2 o)
Gate-Drain or Gate-Source Voltage —40V 7 NC w
Gate Current 50 mA 0.009-0015 8 G2
. e . . MLy 0.020
Total Package Dissipation (25°C Free-Air) 350 mW — (02 ‘“:"0’:5 oos o125 0508)
Power Derating (to +125°C) 3.5 mwW/°C O aars e um nmﬁ’ "
40,635
Storage Temperature Range —55°C to +125°C s 350 u" ;::, 0457 :0075)
Operating Temperature Range —55°C to +125°C
Lead Temperature (1/16" from case
for 10 seconds) 300°C
Electrical Characteristics (25°C unless otherwise noted)
NPD8301 NPD8302 NPD8303
PARAMETER CONDITIONS WIN | TVP | MAX | MIN | TvP | MAX | Wi | Tve | mAx | UN'TS
Igss Gate Reverse Current Vps =0, VGs = —20V, (Note 1) -100 —-100 -100 PA
v Gate-Source Cutoff VDS =20V, Ip = 1 nA -05 -35 |-05 -35 |-05 -35
GS(off) Voltage DS = 1D n. . X X . A X .
8v Gate-Source Breakdown Vhs = 0, 1 = —1 A _a0 —40 —ag
GSS Voltage DS=0,1G=~1u
IDSs Saturation Drain Current | Vpg =20V, VGgs = 0, (Note 2) 0.5 6.0 0.5 6.0 0.5 6.0 mA
G Gate Current, (Note 1) =100 -100 -100 pA
VpG = 20V, Ip = 200 A
VGs Gate-Source Voltage -0.3 -4.0 |[-03 ~4.0 -0.3 -4.0 \
Common-Source Forward| Vpg = 20V, Vgg =0 1000 4000 | 1000 4000 | 1000 4000
gfs Transconductance VDG = 20V, Ip = 200 uA 700 1200 | 700 1200 | 700 1200
f=1kHz - umho
Common-Source Vps =20V, Vgs =0 20 20 20
Gos Output Conductance Vps = 20V, Ip = 200 uA 5 5 5
Ci -
Ciss omnfon Source Input 45 45 45
Capacitance
Vps =20V, Vgs =0 f=1MHz pF
Common-Source Reverse
Cres i 1.2 1.2 1.2
Transfer Capacitance
Equivalent Short-Circuit nV
Vpg =20V, Ip=200uA | =100 H: 15 15 15 —=
en Input Noise Voltage bs b K : VHz
Differential Gate-
Vasi-Vagal D ferential Gate-Source |\ 20v, Ip = 200 uA 5 10 15 mv
Voltage
AlVGs1-V ' i ial | Vpg =20V, Ip = 200 A,
IVgs1-Vas2! Ga.te Source Differential DG ZD ,Ip = 20 g[l . 10 15 25 uvee
AT Drift Ta=26°CtoTg = 85°C
- VpD = 10V to Vpp = 20V, Ip = 200 uA .
CMRR Conl'nm.on Modve DD =10V to Vpp +1p=2004A, 70 80 80 80 dB
Rejection Ratio (Note 3)
Note 1: Approximately doubles for every 10°C increase in Ta.
Note 2: Pulse test duration = 300 us; duty cycle < 3%.
Note 3: CMRR =20 logyg [AVpD/AIVGs1—VGs2ll, AVpp = 10V.
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U308, U309, U310

Process 92

U308-10 N-Channel JFETs

General Description T0-52
The U308 thru U310 series of N-channel JFETs is e
designed for VHF amplifier, oscillator and mixer applica- 0178-01%5 || 01150150
tions. (4.521-4.953) | Z921.3810)
SEATING
- " ° PLANE N
Absolute Maximum Ratings (25°c) 0 J_,
IRR] L 0.500
. 0aa {iz70)
Gate-Drain or Gate-Source Voltage —25V 0ot6-00t9 || 7030 PIN | FET
Gate Current 20 mA {0a06-0483) "~ {0762) 1 S
Lo MAX
Total Power Dissipation 500 mW g 2
Power Derating 4 mw/°C 0.100
o o 0.050 (2:580)
Storage Temperature Range —65°C to +200°C w70
Lead Temperature (1/16" from case
for 10 seconds) 300°C
a5
0.036-0.046. ="0.028-0.048
[@ 91471.153)\//> {0.711-1.219)
Electrical Characteristics (25°C unless otherwise noted)
U308 U309 u310
PARAMETER CONDITIONS MIN TYP MAX MIN TYP MAX MIN TYP MAX UNITS
Vgs = —15V [ -150 -150 ~150 pA
| Gate R t
GSS ate Reverse Curren Vg =0 | T=125°C ~150 -150 —-150 nA
Gate-S Breakd
BVGSS ate-Source Breakdown 1G= ~1 1A, Vps =0 -5 —25 —25
Voltage v
Gate-S Cutoff
VGs(off) e ouree buto Vps =10V, Ip = 1nA -1.0 60 | -1.0 -40 | 25 -6.0
Voltage
Ipss Saturation Drain Current Vps = 10V, Vgs = 0, (Note 1) 12 60 12 30 24 60 mA
Gate-Source Forward
VGS(f) Ig=10mA, Vps=0 1.0 1.0 1.0 \
Voltage
Common-Gate Forward
9fg 10 20 10 20 10 18 mmho
Transconductance, (Note 1)
Vps =10V, Ip=10mA | f=1kHz
[¢ -Gate Output
dogs emmon-Gate Outpu 150 150 150 | pmho
Conductance
Cgd Drain-Gate Capacitance 25 25 25
Vpg = 10V, Vgg = —10V| f= 1 MHz pF
Cgs Gate-Source Capacitance 5.0 5.0 5.0
. Equivalent Short-Circuit v 10v.1 10mA |£=100H 10 10 10 nVvV
=10V, Ip = - 2 AL
n Input Noise Voltage bs b VHz
g Common-Gate Forward f=100 MHz 12 12 12
9 Transconductance f =450 MHz 1 1 "
mmho
Common-Gate Output f=100 MHz 0.18 0.18 0.18
dogs Conductance =450 MHz 0.7 0.7 0.7
Vps =10V, Ip =10 mA
G Common-Gate Power =100 MHz 15 15 15
p .
9 Gain f= 450 MHz 10 10 10 "
f= E . 1.5
NF Noise Figure 100 MHz 15 15
=450 MHz 3.2 3.2 3.2

Note 1: Pulse test duration =2 ms.
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Definition of Terms

Driver Leakage Current: The sum of the currents into
the source and drain switch terminals, with both held
at the same specified voltage.

Logic “1” Input Voltage: The voltage level which is
guaranteed to be interpreted by the device as a logical
“true’’ signal.

Logic “0” Input Voltage: The voltage level which is
guaranteed to be interpreted by the device as a logical
“false” signal.

Logic Input Slew Rate: The voltage difference between
the logic "’1"" and logic “’0" states divided by the transi-
tion time.

Switch Leakage Current: The current seen when a
specified voltage is applied between drain and source
of a channel that is logically turned off.

Switch ““ON’” Resistance: The equivalent resistance
from source to drain, tested by forcing a specified
current and measuring the resultant voltage drop.

Switch Turn “OFF"” Time: The interval between the
time that the logic input passes through the threshold
voltage and the time that the output goes to a specified
voltage level in the test circuit.

Switch Turn “ON" Time: The interval between the time
that the logic input passes through the threshold voltage
and the time that the output goes to 90% of its final
value in the specified test circuit.
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AHO0014/AH0014C* DPDT, AHO015/AHO015C Quad SPST,
AHO019/AHO0019C* Dual DPST-TTL/DTL Compatible
MOS Analog Switches

General Description

This series of TTL/DTL compatible MOS analog
switches feature high speed with internal level
shifting and driving. The package contains two
monolithic integrated circuit chips: the MOS ana-
log chip is similar to the MM450 type which
consists of four MOS analog switch transistors;
the second chip is a bipolar |.C. gate and level
shifter. The series is available in both hermetic
dual-in-line package and flatpack.

Features
® Large analog voltage switching 10V
®m Fast switching speed 500 ns
® QOperation over wide range of power supplies
® Low ON resistance 20092
® High OFF resistance 10"'Q

= Fully compatible with DTL or TTL logic _
® Includes gating and level shifting :

These switches are particularly. suited for use
in both military and industrial applications such
as commutators in data acquisition systems, multi-
plexers, A/D and D/A converters, long time
constant integrators, sample and hold circuits,
modulators/demodulators, and other analog signal
switching applications. For information on other
National analog switches and analog interface ele-
ments, see listing on last page.

The AH0014, AH0015 and AH0019 are specified
for operation over the ~55°C to +125°C military
temperature range. The AH0014C, AH0015C and
AHO0019C are specified for operation over the
-25°C to +85°C temperature range.

Block and Connection Diagrams
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See Package 23
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See Package 15

Typical Applications

Integrator

*Previously called NHO014/NH0014C and NHO019/NH0019C
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See Package 14

Reset Stabilized Amplifier
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Absolute Maximum Ratings

Vce Supply Voltage X 7.0V
V™ Supply Voltage -30V
vt Supply Voltage +30V
V*/V~ Voltage Differential 40V
Logic Input Voltage 5.5V
Storage Temperature Range -65°C to +150°C
Operating Temperature Range

AHO0014, AH0015, AH0019 -65°C to +125°C

AH0014C, AH0015C, AH0019C -25°Cto +85°C
Lead Temperature (Soldering, 10 sec) 300°C

Electrical Characteristics (Notes 1 and 2)

AHO0O14/AHO0014C*, AHOO15/AHO0015C, AHOO19/AHO019C*

PARAMETER CONDITIONS MIN TYP MAX UNITS
Logical “1"" Input Voltage Vee = 4.5V 2.0 \%
Logical 0" Input Voltage Vee = 4.5V 0.8 \
Logical 1" Input Current Vee = 5.5V Vin = 2.4V 5 HA
Logical 1" Input Current Vee = 5.5V Vin = 5.5V 1 mA
Logical “0” Input Current Vee = 5.5V Vin = 0.4V 0.2 0.4 mA
Power Supply Current Logical 1" Vce = 5.5V Vin = 4.5V 0.85 1.6 mA
Input — each gate (Note 3)
Power Supply Current Logical 0" Vee = 5.5V Vin =0V
Input — each gate (Note 3)
AH0014, AHO014C 15 3.0 mA
AHO0015, AHO015C 0.22 0.41 mA
AH0019, AH0019C 0.22 0.41 mA
Analog Switch ON Resistance — each gate | Vy (Analog) = +10V 75 200 Q
Vin (Analog) = =10V 150 600 Q
Analog Switch OFF Resistance 10" Q
Analog Switch Input Leakage Current — Vin = =10V
each input (Note 4)
AHO0014, AH0015, AH0019 Ta=25C 25 200 pA
Ta=125°C 25 200 nA
AH0014C, AH0015C, AH0019C Ta=25°C 0.1 10 nA
- Ta=70°C 30 100 nA
Analog Switch Output Leakage Vour = -10V
Current — each output (Note 4)
AHO0014, AH0015, AHO0019 Ta=25°C 40 400 pA
Ta=125°C 40 400 nA
AH0014C, AH0015C, AH0019C Ta=25°C 0.05 10 nA
Ta=70C 4 50 nA
Analog Input (Drain) Capacitance 1 MHz @ Zero Bias 8 10 pF
Output Source Capacitance 1 MHz @ Zero Bias 11 13 pF
Analog Turn-OFF Time — tope See test circuit; Ta = 25°C 400 500 ns
Analog Turn-ON Time — toy See test circuit; Ta = 25°C
AH0014, AH0014C 350 425 ns
AHO0015, AHO015C 100 150 ns
AHO0019, AH0019C 100 150 ns

Note 1: Min/max limits apply across the guaranteed temperature range of -55°C to +125°C for
AH0014, AH0015, AHO019 and ~25°C to +85°C for AH0014C, AH0015C, AH0019C. V™ = -20V.
V™ = +10V and an analog test current of 1 mA unless otherwise specified.

Note 2: All typical values are measured at Tp = 25°C with Vg = 5.0V. vt =410V, V= 22V,
Note 3: Current measured is drawn from Ve supply.
Note 4: All analog switch pins except measurement pin are tied to vt
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Analog Switch Characteristics (Note2) )
RON vs Temperature RON vs Temperature RON vs Temperature ;
L e BT ] il ~
- Vin = Vour = +10V Vin =Vour =0V Vin = Vour = -10V >
= 100 Z 100 = 200
B £ £ X
2 w L~ £
87 ] g 15 g s o
2 1 = Z (@]
& Lt 2 7 -t
@ @ 2
& 50 850 2 150
I3 x « _ h
2 g "
= 2
S S ® L (@)
*
1 -
0L . 0 100
-55°C  -15 25° g8 108° -58°  -15°  25°  65°  105° -55°  -18°  25°  §5°  105° >
TEMPERATURE (°C| AMBIENT TEMPERATURE (°C
AMBIENT o e AMBIENT TEMPERATURE (°C) I
CiNvs VIN Leakage vs Vyp (Channel “OFF") Driver Gate V| vs VouUT o
- — 75 T T T _ 0 T T T b
=== N L s Vee = 5.0V 0
LU o e e s e 50 N V7= NO EFFECT _J w45 ] V7= -2V A ~
CHANNEL “ON” — CHANNEL “ON" —] < N =3 125°C V' =80V >
20 | v-=-20v =V =0V — = 2 2 0 |
z \ a > 25°c 4| | -85 =X
£ y \ S N w
2 = L > 5 o
S 10 > 2 } = ~N s
g 7 1 z N g -1 o
E e R 2 b
H b ol S E (8;]
\ S s &
2 FCHANNEL “ON” CHANNEL “OFF" w20 O
V- =210V V- =-20V = -
A/ 75 25
-10 -8 -6 -4 -2 0 +2 +4 +6 +8 +10 +10 0 -10 0 05 10 15 20 25 30 35 >
ANALOG Vyy (V) ANALOG Vi (V) INPUT VOLTAGE (V) T
Schematic (Single Driver Gate 9
and MOS Switch Shown) Analog Switching Time Test Circuit m
~
+10.0V ' Vour >
ANALOG I A Qesk I
v w—{ - )
ANALOG — - O
our o
‘, sv Y
® 16K
[ ! : o
. 1 %*

Ll
™ oot AL Coun)
! !
v w |
|

|

|

1

45K |
T —

Selecting Power Supply Voltage

The graph shows the boundary conditions which
must be used for proper operation of the unit.
The range of operation for power supply V™ is
shown on the X axis. It must be between --25V
and -8V. The allowable range for power supply
V* is governed by supply V™. With a value chosen
for V7, V* may be selected as any value along a
vertical line passing through the V~ value and
terminated by the boundaries of the operating
region. A voltage difference between power sup-
plies of at least 5V should be maintained for
adequate signal swing.
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AHO120, AHO130, AHO140, AHO150, AHO160 Series

AHO120, AHO130, AHO140, AHO150, AHO160 Series
Analog Switches
General Description

The AHO0100 series represents a complete family

o
fl

f junction FET analog switches. The inherent
exibility of the family allows the designer to

tailor the device selection to the particular appli-
cation. Switch configurationsavailable include dual
DPST, dual SPST, DPDT, and SPDT. rqqon) ranges
from 10 ohms through 100 ohms. The series is
available 'in both 14 lead flat pack and 14 lead
cavity DIP. Important design features include:

TTL/DTL and RTL compatible logic inputs
Up to 20V p-p analog input signal

rgson) less than 1092 (AHO0140, AHO0141,
AHO0145, AH0146)

Analog signals in excess of 1 MHz

“OFF" power less than 1 mW

Gate to drain bleed resistors eliminated
Fast switching, ton is typically .4 us, togg is
1.0 us
® Qperation from standard op amp supply volt-
ages, *15V, available (AH0150/AH0160 series)
2 Pin compatible with the popular DG 100 series.

The AHO100 series is designed to fulfill a wide
variety of analog switching applications including
commutators, multiplexers, D/A converters, sample
and hold circuits, and modulators/demodulators.
The AHO0100 series is guaranteed over the tempera-
ture range -55°C to +125°C; whereas, the
AHO100C series is guaranteed over the temperature
range -25°C to +85°C.

Schematic Diagrams

DUAL DPST and DUAL SPST

4

Note: Dotted line portions are not applicable to the dual SPST.

Logic and Connection Diagrams

Order any of the devices below using the part number with a D or F suffix. See Packages 14 and 23

DPDT (diff.) and SPDT (diff.)

3

p—o<

I

e

-
|
|

2
5

Note: Dotted line portions are not applicable to the SPDT (differential).

DUAL DPST DUAL SPST DUAL DPDT (Diff) SPDT (Diff)
N 2 ! . A . .
g 4
s H s “ A u 7
\ 5 , ' ]
: ; i o> . i
°—@—-{> 4 H A :
HIGH LEVEL (+10V) HIGH LEVEL (+10V) HIGH LEVEL (£10V) HIGH LEVEL (£10V)
AH0140 (100) AH0141 (100) AH0145 (100) AHO146 (102)
AH0129 (300) AH0133 (3002) AHO139 (309) AH0144 (300)
AH0126 (800) AH0134 (800 AHO142 (800) AH0143 (802)
MEDIUM LEVEL (:7.5V) MEDIUM LEVEL (+7.5V) MEDIUM LEVEL (<7.5) MEDIUM LEVEL (+7.5V)
AHO153 (150) AHO151 (15Q) AHO0163 (150) AHO161 (159)
AH0154 (509) AH0152 (50} AHO164 (50%) AH0162 (500)
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Absolute Maximum Ratings

High Medium

Level Level
Total Supply Voltage (V¥ - V™) 36V 34V
Analog Signal Voltage (VY -V or Va - V') 30V 25V
Positive Supply Voltage to Reference (V* - Vg) 25V 25V
Negative Supply Voltage to Reference (Vg - V™) 22V 22V
Positive Supply Voltage to Input (V¥ -V y) 25V 25V
Input Voltage to Reference (V |y — Vg) 6V 6V
Differential Input Voltage (V n - Vin2) 6V 6V
Input Current, Any Terminal ' 30 mA 30 mA
Power Dissipation See Curve

Operating Temperature Range AHO0100 Series -55°C to +125°C

AHO0100C Series  -25°C to +85°C
Storage Temperature Range -65°C to +150°C
Lead Temperature (Soldering, 10 sec) 300°C

Electrical Characteristics for “HIGH LEVEL" Switches (Note 1)

S 0910HV ‘OSLOHV ‘OVLOHV ‘OCLOHV ‘OCLOHY

DEVICE TYPE CONDITIONS LIMITS
PARAMETER SYMBOL DUAL DUAL DPDT SPOT V=120V, V- o 1810 00 UNITS
DPST SPST (DIFF) | (DIFF) =120V, V7 =-18.0V, Vg = 0.0V TYP | MAX
Logic 1" ) Ta=25C 2.0 60. | -pA
| All Circuit A -
Input Current IN(ON) reuits Note 2 Over Temp. Range 120 HA
Logic 0" Ta=26°C ~.00 K WA
]
Input Current IinoFF) Al Circuits Note 2 Over Temp. Range 2.0 HA
Positive Supply Current | . Ta=25°C - 2.2 30 | mA
I
Switch ON (ON) All Circuits One Driver ON Note 2 Over Temp. Range 33 A
Negative Supply _ ) Ta=25"C -1.0 -1.8 mA
Current Switch ON iom Al Circuits One Driver ON Note 2 Over Temp. Range -2.0 mA
Reference Input . Ta=25°C . 1 -1.0 -1.4 mA
(Enable) ON Current Iaon) Al Circuits One Driver ON Note 2 Over Temp. Range 16 mA 2
Positive Supply . . . Ta=25"C 1.0 10 HA b
Current Switch OFF orr) All Circuits Ving = Ving = 08V Over Temp. Range |* 25 HA 8
Negative Supply - ) o Ta=25°C 1.0 | -10 uA
Current Switch OFF 1" oFF) Al Circuits Vint = Vinz = 0.8V Over Temp. Range -25 HA
Reference Input _ B Ta= 25°C -1.0 -10 A
(Enable) OFF Current IRioFF) Al Circuits Vint = Vinz = 0.8V Over Temp. Range -25 HA
. Vp = 10V Ta=25°C 45 80 Q
Switch ON R ° A
witc esistance | rasion) AH0126 | AH0134 | AH0142 | AHO143 21 mA Over Temp. Rants 150 P
o
. Vp =10V Ta=25°C 25 30 Q
h ON R °© A
Switch ON Resistance 4s(ON) AHO0129 | AH0133 | AHO139 | AHO144 1o = 1mA Over Temp. Range 50 9
. . Vp = 10V Ta=25C 8 10 Q
h ON R o £
Switch ON Resistance | rasion) AHO0140 | AHO141 | AH0145 | AHO146 e 1mA Ooor Tero Famee % Q
. o Ta=25C .01 1 nA
Driver Leakage Current | (ip + Ig)on All Circuits Vp = Vg =-10V Over Temp. Range 700 oA
Switch Leakage Isiorr) OR | AHO126 | AHO134 | AHO142 | AHO143 Vo = $20V Ta=25°C 0.8 1 nA
Current lo(oFF AH0129 | AHO0133 | AH0139 | AHO144 os =~ Over Temp. Range 100 nA
(OFF)
Switch Leakage Isiorr) OR : Ta=25°C 4 10 nA
14 AHO14 Vps = 20V
Current IooFF) AHOT40 | AHO141 | AHO145 0146 os Over Temp. Range 1.0 HA
¢ AH0126 | AH0134 | AHO142 | AHO143 See Test Circuit 05 08
Switeh Turn-ON Time | ton AH0129 | AHO133 | AH0139 [ AHO144 Va=$10V  To=25°C ’ ’ -
See Test Circuit
Switch Turn-ON Time ton AHO0140 | AHO141 | AH0145 | AHO146 Va=+10V Ta= 25°C 0.8 1.0 Ms
E . t AHO0126 | AHO134 | AH0142 | AHO143 See Test Circuit 09 16
Switch Turn-OFF Time | tore AHO129 | AH0133 | AH0139 | AHO144 Va=10V T, =25°C . : Hs
See Test Circuit
Switch Turn-OFF Time | tofr AHO0140 | AHO141 | AH0145 | AHO146 Va=+10V Ta= 25°C 1.1 25 HS

Note 1: Unless otherwise specified these limits apply for -55°C to +125°C for the AH0100 series
and -25°C to +85°C for the AHO100C series. All typical values are for T 5 = 25°C.

Note 2: For the DPST and Dual DPST, the ON condition is for Vyn = 2.6V; the OFF condition
is for Vi = 0.8V. For the differential switches and SW1 and 2 ON, VN2 = 2.5V, VN1 = 3.0V.
For SW3 and 4 ON, V|N2 = 2.6V, V Nq = 2.0V.
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AHO0120, AHO130, AHO140, AHO150, AHO160 Series

Electrical Characteristics for “MEDIUM LEVEL" Switches (Note 1)

DEVICE TYPE CONDITIONS LIMITS
PARAMETER SYMBOL DUAL DUAL DUAL SPOT V- 150V, V- = 15V Ve < OV v | max UNITS
DPST SPST DPDT | (DIFF) IR TR
Logic 1" Ta=25C 20 60 HA
| &
Input Current INON) Alll Circuit Note 2 Over Temp. Range 120 HA
Logic "0 Ta=25°C 01 0.1 HA
Input Current liviore) Al Circuits Note 2 Over Temp. Range : 2 HA
Positive Supply N Ta=25°C 2.2 3.0 mA
Current Switch ON ow Al Cireuits One Driver ON Note 2 Over Temp. Range 3.3 mA
Negative Supply . . Ta=25°C -1.0 -1.8 mA
|
Current Switch ON o) All Circuits One Driver ON Note 2 Over Temp. Range -2.0 mA
Reference Input . Ta=25°C -1.0 -1.4 mA
I
{Enable) ON Current ICY Al Circuits One Driver ON Note 2 Over Temp. Range -1.6 mA
Positive Supply . ’ _ Ta=25°C 1.0 10 uA
Current Switch OFF orr Al Cireuits Ving = Vinz = 08V Over Temp. Range 25 HA
Negative Supply _ - . Ta=25C -1.0 -10 HA
Current Switch OFF Iorr Al Circuits Vint = Vinz = 0.8V Over Temp. Range 25 uA
Reference Input Ta=25°C -1.0 -10 MA
] t V = =
(Enable) OFF Current 'RioFF) Alll Circuits = Ving = 0.8V Over Temp. Range -25 uA
‘ Vp = 7.5V Ta=25°C 10 15 Q
HO1
Switch-ON Resistance rgslON) AHO0153 | AHO151 | AHO163 | AHO161 0= 1mA Over Temp. Range 30 a
Vp = 7.5V Ta=25°C 45 50 Q
3 164 =
Switch ON Resistance | rasion) AHO154 | AHO152 | AHO164 | AHO162 o= 1A O Temr T 100 5
Ta=25°C .01 2 nA
s Ve - =75
Driver Leakage Current | (Ip + lg)on All Circuits Vp = Vg 7.5V Over Temp. Range 500 Yy
Switch Leakage Ioorr) OR Ta=25°C 5 10 nA
AHO1 HO1 0161 = +15V
Current lsioFF) AHO153 0151 | AHO163 | AHO16 Vos 15 Over Temp. Range 1.0 HA
Switch Leakage Ioioef) OR Ta=25°C 1.0 2.0 nA
154 HO15: AH0164 | AH0162 \% = *15.
Current Is(oFF) AHOTS AHO152 6 016 os 15.0v Over Temp. Range 200 nA
See Test Circuit
Switch Turn-ON Time ton AHO153 | AHO161 | AHO163 | AHO161 Va = +7.5V 0.8 1.0 Hs
Ta=25°C
i See Test Circuit
Switch Turn-ON Time ton AHO154 | AH0152 | AHO164 | AH0162 Va = 7.5V 0.5 08 us
Ta=25°C
i See Test Circuit
Switch Turn-OFF Time | toge AHO0153 | AHO151 | AHO163 | AHO161 Va=*7.5V 11 25 Hs
Ta=25°C
See Test Circuit
Switch Turn-OFF Time | toge AHO0154 | AHO152 | AHO164 | AH0162 Va = +7.5V 09 1.5 Hs
Ta=25°C

Note 1: Unless otherwise specified, these limits apply for =55°C to +125°C for the AH0100 series
and -25°C to +85°C for the AHO100C series. All typical values are for T p = 25°C.

Note 2: For the DPST and Dual DPST, the ON condition is for V| = 2.5V; the OFF condition
is for VN = 0.8V. For the differential switches and SW1 and 2 ON, Vin2 = 2.5V, VN7 = 3.0V.
For SW3 and 4 ON, VN2 = 2.5V, VN7 = 2.0V.




Typical Performance Characteristics

Power Dissipation ON Supply Current
vs Temperature vs Temperature
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AHO0120, AHO130, AHO140, AHO150, AHO160 Series

Applications Information

1. INPUT LOGIC COMPATIBILITY

A. Voltage Considerations

In general, the AHO100 series is compatible with
most DTL, TTL, and RTL logic families. The ON-
input threshold is determined by the Vgg of the
input transistor plus the Vi of the diode in the
emitter -leg,. plus' | x Ry, plus Vg. At room
temperature and Vg = OV, the nominal ON thres-
hold is:0.7V+0.7V+0.2V,=1.6V.Over temperature
and manufacturing tolerances, the threshold may
be as high as 2.5V and as low as 0.8V. The rules
for proper operation are:

Vin = Vg.> 2.5V All switches ON
" Vin - Vi < 0.8V All switches OFF

B. Input Current Considerations

lin(ony, the current drawn by the driver with
Vin = 2.5V is typically 20 uA at 25°C and is guar-
anteed less than 120 uA over temperature. DTL,
such as the DM930 series can supply 180 uA at
logic 1" voltages in excess of 2.5V. TTL output
levels are comparable at 400 uA. The DTL and
TTL can drive the AHO100 series directly. How-
ever, at low temperature, DC noise margin in the
logic 1" state is eroded with DTL. A pull-up re-
sistor of 10 k§2 is recommended when using DTL
over military temperature range.

If more than one driver is to be driven by a DM930
series (6K) gate, an external pull-up resistor should
be added. The value is given by:

1
RP=N_—1f0rN>2

where:
Rp = value of the pull-up resistor in k2

N = number of drivers.

C. Input Slew Rate

The slew rate of the logic input must be in excess
of 0.3V/us in order to assure proper operation of
the analog switch. DTL, TTL, and RTL output
rise times are far in excess of the minimum slew
rate requirements. Discrete logic designs, however,
should include consideration of input rise time.

2. ENABLE CONTROL

The application of a positive signal at the Vg

terminal will open all switches. The Vg (ENABLE)
signal must be capable of rising to within 0.8V of
Vin(on) in the OFF state and of sinking lr(oN)
milliamps in the ON state (at Vinony = Vg >
2.5V). The Vg terminal can be driven from most
TTL and DTL gates.

3. DIFFERENTIAL INPUT CONSIDERATIONS

The differential switch driver is essentially a differ-
ential amplifier. The input requirements for proper
operation are:

Ving = Ving!> 03V
2.5 < (Ving or Vina) = VR < BV

The differential driver may be furnished by a DC
level as shown below. The level may be derived
from a voltage divider to V' or the 5V V¢ of
the DTL logic. In order to assure proper operation,
the divider should be “stiff” with respect to I;y,.
Bypassing R1 with a 0.1 uF disc capacitor will
prevent degradation of tony and togg.

j’ S
ownen

v
N - - - - =
v
LI
ST R N
= © —3 =

Alternatively, the differential driver may be driven
from a TTL flip-flop or inverter.

i
[Egsr] s

v
o0
Va l _LvN
4 =

= Q

Connection of a T mA current source between Vg
and V~ will allow operation over a 210V common
mode range. Differential input voltage must be less
than the 6V breakdown, and input threshold of
2.5V and 300mV differential overdrive still prevail.

i 16K
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4. ANALOG VOLTAGE CONSIDERATIONS Va <V* = Vgar - Vge - 1.0V or

The rules for operating the AHO100 series at

supply voltages other than those specified essen- Va < vt -2.0VorVv*t >Va+2.0V
tially breakdown into OFF and ON considerations.
The OFF considerations are dictated by the maxi-
mum negative swing of the analog signal and the
pinch off of the JFET switch. In the OFF state,
the gate of the FET is at V™ + Vgg + Vgat OF

For the standard high level switches, Vo= 12~
2.0V = +10V.

5. SWITCHING TRANSIENTS

about 1.0V above the V™ potential. The maximum Due to charge stored in the gate-to-source and
Vp of the FET switches is 7V. The most negative gate-to-drain capacitances of the FET switch, tran-
analog voltage, V, swing which can be accomo- sients may appear in the output during switching.
dated for any given supply voltage is: This is particularly true during the OFF to ON

transition. The magnitude and duration of the
transient may be minimized by making source
IVAILIVTI-8.0 or IVTI>IV41+8.0V and load impedance levels as small as practical.

IVAI<IVTI-Vp - Vgg - Vgat OF

For the standard high level switches, V5 <|- 18l
+8 = -10V. The value for V' is dictated by the
maximum positive swing of the analog input volt-

maior__p |
age. Essentially the collector to base junction of H .
the turn-on PNP must remain reversed biased for :1>.: 1-\
all positive value of analog input voltage. The base
of the PNP is at V¥ = Vgat - Vgg or V' -~ 1.0V. Furthermore, transients may be minimized by
The PNP’s collector base junction should have at operating the switches in the differential mode;
least 1.0V reverse bias. Hence, the most positive i.e., the charge delivered to the load during the
analog voltage swing which may be accommodated ON to OFF transition is, to a large extent, can-
for a given value of V* is: celled by the OFF to ON transition.
Typical Applications
Programmable One Amp Power Supply
'[_‘\.'\_* o | e ook 1
ol N wox
Jod ﬁ\ T ], s
Wl | { A\:\__ [———
HREEERNRE
[ P
1 ] | 1 | 10K
| 1 | | |
! 1 ! \ 1
| i i 1 i
} 1 ] 1 ! 50
' 1 1 1 L
‘ | 1 I 1 ' |
e ! ’l ",
mﬂ & I_
I I 10K
__L J 15V
—|——,
Vour = (: Polarity) x (BCD Code) x Ver

roLARTY |
dal lout — 2A peak, 1A continuous
| FrLBT 8co meuTs oisae Vour Range - 412V
___hwst Full Scale Acquisition Time — 8 s

Four to Ten Bit D to A Converter (4 Bits Shown)

ZERD ADIUST

R 10K R 10K AR A 10K B

2R 28 20 n
20K 20K 20K 2K v

i—

$1,52, 53,54

_,
I
’l € Aoias
|
Jd
_L Setting Time: 1 us

| ]

I

[}

LI S
—

Accuracy: 0.2%
*Note: Al resistors are 0.1%

TTLINRUT
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AHO120, AHO130, AHO140, AHO150, AHO160 Series

Typical Applications (continued)

Four Channel Differential Transducer Commutator

A" CHANNELS

— J
e

AHo183

N A

TRANSDUCER
[

TRANSOUCER
no.

—~—— e

Commutation Rate: 500 kHz

ul,,l/‘ 1 L "
d e b w
I AN v
| ' | ] ] [ w
s A ] s
1 ] ]
]
lotlota t L1 4 L am
usvo—'—'J l"—o Gain: 22
s

OMISS 481T /A

“B" CHANNELS

o ALLCHANNEL
BLANKING

!__l

Switching Time ~ 800 ns
“ON" Resistance — 45¢2
"“OFF" Resistance — 1095

Delta Measurement System for Automatic Linear Circuit Tester

—

1

100

i
1
1

Note: S1 must be open for 50us min to take first reading with I, = 50 mA. Second reading is taken with
82 closed. With S1 and other set-up forcing functions under computer control, system will measure line
and load regulation on voltage regulators, voltage gain, offset current, CMRR and PSRR on op amps as
well as other circuits requiring measurement of the change of a parameter with the change of a forcing function.

Precision Long Time Constant Integrator with Reset

¢ wonitamacn

g

*Note: Vos adjusted to zero.

Integration Internal = 10 sec
*Integration Error = 100uV

Analog Input Range — +7.5V
Eour =
Error Rate — 0.01% F S./sec

Four Channel Commutator

cnamars 10—l

i_i

aut coams

Sample Rate: 1 MHz
Acquisition Time: 20us
Drift Rate: 0.5 mV/sec

70 A/D CONVERTER

10x (Analog Input 2 — Analog Input 1)

Analog Signal Range: 15 Vp.p




AH2114/AH2114C DPST Analog Switch

General Description

The AH2114 is a DPST analog switch circuit com-
prised of two junction FET switches and their
associated driver. The AH2114 is designed to fulfill
a wide variety of high level analog switching appli-
cations including multiplexers, A to D Converters,
integrators, and choppers. Design features include:
® Low ON resistance, typically 75§

= High OFF resistance, typically 10''Q

® Large output voltage swing, typically +10V

m Powered from standard op-amp supply voltages
of £15V
Input signals in excess of 1 MHz

® Turn-ON and turn-OFF times typically 1 s

The AH2114 is guaranteed over the temperature
range -55°C to +125°C whereas the AH2114C is
guaranteed over the temperature range 0°C to
+85°C.

Schematic and Connection Diagrams

< i‘“ﬂ

nuT,

Ny
R3
108K o
VWA @ & oo
ou’
Rl 8 ’
108K

R4
>
" a1 < 140k

¢l

6
AAA o

Vinz 18V

FIGURE 1.

Metal Can Package

Circuit is Shown
With Vs Logic 1

TOP VIEW

Order Number AH2114G or AH2114CG
See Package 3

Eun. Rg = 600

| |

i

P |
¢ 1

oK | | |
1

1 |

| H |

[ ! l

|

FIGURE 2.
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AH2114/AH2114C

Absolute Maximum Ratings

Vplus Supply Voltage +25V
Vminus Supply Voltage -25V
Vplus—Vminus Differential Voltage 40V
Logic Input Voltage 25V
Power Dissipation (Note 3) 1.36W
Operating Temperature Range

AH2114 -55°C to +125°C

AH2114C 0°C to +85°C

Storage Temperature Range
Lead Temperature (Soldering, 10 sec)

-65°C to +125°C

300°C

Electrical Characteristics (Notes 1and 2)

AH2114 AH2114C
PARAMETER CONDITIONS UNITS
MIN  TYP MAX | MIN  TYP MAX

Static Drain-Source Ip=1.0mA, Vgg =0V, T = 25°C 75 100 75 125 Q

“On"" Resistance Ip =1.0mA, Vgg = OV 150 160 Q

Drain-Gate Vps =20V, Vgg = -7V, T = 25°C 0.2 1.0 0.2 5.0 nA

Leakage Current 60 60 nA

FET Gate-Source Ig = 1.0uA 35 35 \

Breakdown Voltage Vps = 0V

Drain-Gate Vog =20V, Ig=0 4.0 5.0 4.0 5.0 pF

Capacitance f=1.0MHz, T, = 25°C

Source-Gate Vpg =20V, Ip=0 4.0 5.0 4.0 5.0 pF

Capacitance f=1.0MHz, T, = 25°C

Input 1 Turn-ON Time |V)y; = 10V, T, = 25°C 35 60 35 60 ns
(See Figure 1)

Input 2 Turn-ON Time Vinz = 10V, T, = 25°C 1.2 1.5 1.2 1.2 us
(See Figure 1)

Input 1 Turn-OFF Time| V,y; = 10V, Ta=25°C 0.6 0.75 C.6 0.75 Ms
(See Figure 1)

Input 2 Turn-OFF Time|V n, = 10V, To = 25°C 50 80 50 80 ns
(See Figure 1)

DC Voltage Range Ta=25"C +9.0 £10.0 £0.0 *10.0 \
(See Figure 2)

AC Voltage Range Ta =25°C +9.0 +10.0 +9.0 +10.0 \
(See Figure 2)

Note 1: Unless otherwise specified these specifications apply for pin 12 connected to +15V, pin 2

connected to ~15V, -55°C to 125°C for the AH2114, and 0°C to 85°C for the AH2114C.

Note 2: All typical values are for Ta= 25°C.
Note 3: Derate linearly at 100°C/W above 25°C.




Monolithic N-Channel Junction FET Switches

With High Speed Drivers

AM181/AM281, AM182/AM282 dual driver with SPST swn:ches
AM184/AM284, AM185/AM285 dual driver with DPST switches
AM187/AM287, AM188/AM288 single driver with SPDT switches
AM190/AM290, AM191/AM291 dual driver with SPDT switches

General Description
These devices combine N-channel junction FETs and
bipolar transistors on a single chip for the first time in a
new N-channel Bi-FET process.

This technology provides the industry’s only low “ON"
resistance, high speed, monolithic N-channel junction
FET analog switch. Unique circuit techniques are
employed to achieve break-before-make switching action
and constant “ON" resistance over the analog voltage
range. The switch can block 20V peak-to-peak signals,
and because of the driver design, an “OFF" isolation
greater than 60 dB is achieved at 10 MHz.

Features
® Interfaces with standard DTL, TTL and CMOS
® Constant “ON" resistance with signals to =10V

m "“ON" resistance match 2 Q2 typ

® “OFF" isolation and crosstalk less than —60 dB at
10 MHz (typ)

B tON/tOFF = 105 ns/95 ns typ
8 Break-before-make action
Applications

B A-to-D/D-to-A converters

® Data acquisition

B Signal multiplexers

® Sample and hold

8 Video switch

Schematic Diagram (Typical Channel)

%"

\
Vee p I |
SUBSTRATE A
14
ol Tt o
. . . *
Application Hints
100 200 *Applications Hints are for design aid only,
VIN Series Series not guaranteed and not subject to produc-
Vee VEE \/ VR Logic Input Vg Vg **I'On testing
Positive | Negative | Logic | Reference| Voltage Analog Analog Electrical Parameter Chart based on Vee +
Supply | Supply | Supply | Supply | VinH Min/ Voltage Signal 16V, VEg = —15V, V|_=5V, VR = Gnd
Voltage | Voltage | Voltage | Voltage |V np Max— Range Range
(V) (V) (V) (V) (V) (V) (V)
+16%* -15 +5 Gnd 2.0/0.8 ~7.5t0 +156 |—-10to +15
+10 —20 +5 Gnd 2.0/0.8 —12.5to +10| —15 to +10
+12 -12 +5 Gnd -2.0/0.8 —~4.5t0+12 | -7 to +12
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AM181, AM182, AM184, AM185, AM187, AM188, AM190, AM191 Series

Absolute Maximum Ratings

Vce - VEE
Vee - Vo
Vp — VEE
Vp - Vs
Vi - VEE
VL=-VIN
VL—-VR
VIN= VR
VR — VEE
VR = VIN

Current (Any Terminal)

Connection Diagrams

Storage Temperature
Operating Temperature
Power Dissipation*
Metal Can**
14-Pin DIP***
16-Pin DIP****

—65°C to +150°C
-556°C to +125°C

* All leads soldered to PC board

** Derate 6 mW/°C above 75°C
**¥* Derate 11 mW/°C above 75°C
***¥ Derate 12 mW/°C above 75°C

450 mW
825 mW
900 mW

AM181/AM281, AM182/AM282*

Metal Can Package
See Package 1 ot o
Order by Part Number ,, o I I
Followed by H Suffix

TOP VIEW

Switch states are for logical ‘1"’ input

a VEE

N ‘p} &

o=

IN 1~
6
Veg ~

A\

TOP VIEW

Dual-In-Line Package
See Package 16
Order by Part Number
Followed by D Suffix

AM184/AM284, AM185/AM285*

Switch states are for logical “0” input

1
D‘—‘r—v/—
ne-2 |
gg.l,_AI

4 |
§3 —_

|
nd

TOP VIEW

Dual-In-Line Package
See Package 17
Order by Part Number
Followed by D Suffix

-AM187/AM287, AM188/AM288*

Metal Can Package
See Package 1
Order by Part Number
Followed by H Suffix

TOP VIEW

Switch states are for logical “‘1"* input

1
NC =
“in_
nH - N-4
4 ]
S1 m—
5 I
w O
6
Vo =
vy L]

14
= NC

12
P D2

TOP VIEW

Dual-In-Line Package
See Package 16
Order by Part Number
Followed by D Suffix

AM190/AM290, AM191/AM291*

Switch states are for logical /1"’ input

-EINI
b= VEE

1S v

2 v,
Vee

10
pe==IN 2

TOP VIEW

Dual-In-Line Package
See Package 17
Order by Part Number
Followed by D Suffix

A . . " . "
Consult local sales representative or factory for information concerning the 14-pin flat package




Electrical Characteristics AM181/AM281, AM182/AM282

dc parameters are 100% tested at 25°C; ac parameters, high and low temperatures, and tON, tOFF are sampled to ensure
conformance with specifications.
MAX LIMITS
TEST CONDITIONS, UNLESS NOTED:
PARAMETER AM181 AM281 UNITS
Vee =15V, VEE=-15V, VL =5V, VR=0 = = = — = >
-55°C | 25°C | 125°C | —20°C [ 25°C | 85°C
rDS(ON) Drain-Source Is=—-10mA, V|N =08V | Vp =-7.5V 30 30 60 50 50 75 Q
“’ON"" Resistance
IS(OFF) Source “OFF"" Vg=10V, Vp =—-10V, 1 100 5 100
Leakage Current Vg = 10V, VEE = 20V
Vg=7.5V,Vp=-75V 1 100 5 100
VIN =2V
ID(OFF) Drain “OFF” Vp =10V, Vg=-10V, 1 100 5 100 nA
Leakage Current Ve = 10V, VEE = —20V
Vp=75V,Vs=-75V 1 100 5 100
| +1 Ch | “ON*
DION) *IS(ON) anne VN = 0.8V Vp=Vg=—-75V -2 | —200 -10 | —200
Leakage Current
IINL Input Current, Input VIN=0 -250 |-250 | —250 | —250 | -250 | —250
Voltage Low
uA
HNH Input Current, Input VIN =5V 10 20 10 20
Voltage High
tON Turn “ON"* Time 150 180
See Switching Time Test Circuit ns
tOFF Turn “OFF" Time 130 150
MAX LIMITS
TEST CONDITIONS, UNLESS NOTED:
PARAMETER AM182 AM282 UNITS
Vee =15V, VEg =-15V, V| =5V, VR=0 = = - ~
- . -55°C | 25°C | 125°C | —20°C | 25°C | 85°C
rDS(ON) Drain-Source Is=-10mA, ViN = 0.8V | Vp =—-10V 75 75 100 100 100 150 Q
"ON" Resistance
IS(OFF) Source ““OFF” Vs=10V, Vp =-10V, 1 100 5 100
Leakage Current Ve = 10V, VEE = —20V
Vg =10V, Vp =-10V 1 100 5 100
T OFF~ VIN =2V . -
ID(OFF) Drain “OFF Vp =10V, Vg=-10V, 1 100 5 100
Leakage Current Vee = 10V, VEE = —20V nA
Vp =10V, Vg=-10V 1 100 5 100
ID(ON) *+ IS(ON) Channel “ON" VIN = 0.8V Vp=Vsg=-10V -2 —200 -10 -200
Leakage Current
hNL Input Current, Input VIN=0 ~260 |-250 | —250 | —250 |-250 | —250
Voltage Low
MA
HINH Input Current, input ViN=5V 10 20 10 20
Voltage High
tON Turn “ON" Time 250 300
See Switching Time Test Circuit ns
tOFF Turn “OFF" Time 130 150
MAX LIMITS
TEST CONDITIONS, UNLESS NOTED:
PARAMETER v 15V v 15V Vi =BV, Ve =0 AM181, AM182 AM281, AM282 UNITS
ce= Y. VeE SYLTENTR -s5°c_[25°c [125°c |-20°c [25°c [8s°c
CS(OFF) Source “OFF" Capacitance Vs=-5V,Ip=0 9 Typical, (Note 1)
CD(OFF) Drain “OFF’* Capacitance f=1MHz Vp=-5V,Ig=0 6 Typical, (Note 1) pF
CD(ON) + Cs(ON)  Channel “ON* Capacitance Vp=Vg=0 14 Typical, (Note 1)
“OFF" Isolation RL=758 > 60 dB at 10 MHz Typical, (Note 1)
Icc Positive Supply Current 0.1 0.1
IEe Negative Supply Current -5 -5
Both VN = 0, All Channels “ON"
I Logic Supply Current 4.5 45
IR Reference Supply Current -2 -2
mA
Icc Positive Supply Current 0.1 0.1
IEE Negative Supply Current -5 -5
Both VN = 5V, All Channels “OFF"”
IR Logic Supply Current 4.5 45
IR Reference Supply Current -2 -2

Note 1: Typical values are for Design Aid only, not guaranteed and not subject to production testing.
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AM181, AM182, AM184, AM185, AM187, AM188, AM190, AM191 Series

Electrical Characteristics AM184/AM284, AM185/AM285

dc parameters are 100% tested at 25°C; ac parameters, high and low temperatures, and tQN, tOFF are sampled to ensure

conformance with specifications.

TEST CONDITIONS, UNLESS NOTED: MAX LIMITS
PARAMETER Ve = 15V, VEE = —15V. Vi = 5V, V _ 0 AM184 AM284 UNITS
cC = 15V, VEE = 7BV, VL= =W VR —5°C | 25°C | 125°c | —20°C | 25°c | 85°C
rDS(ON) Drain-Source Is=—10 mA,V|N = 2V |Vp = —7.6V 30 30 60 50 50 75 Q
ON Resistance
IS(OFF) Source OFF Vg =10V, Vp =10V, 1 100 5 100
Leakage Current Vee = 10V, VEE = —20V
Vg =7.6V, Vp =-7.5V 1 100 5 100
- VIN = 0.8V
ID(OFF) Drain OFF Vp =10V, Vg =-10V, 1 100 5 100 nA
Leakage Current Vee = 10V, VEE = -20V
Vp =75V, Vg =-7.5V 1 100 5 100
ID(ON) + IS(ON)  Channel ON VIN =2V Vp =Vg=-7.5V -2 —200 =10 —200
Leakage Current
IINL Input Current, Input ViN=0 —250 | 260 | —250 | —250 | —250 | —250
Voltage Low
MA
IINH Input Current, Input VIN = bV 10 20 10 20
Voltage High
tON Turn ON Time 150 180
See Switching Time Test Circuit ns
tOFF Turn OFF Time 130 150
MAX LIMITS
» TEST CONDITIONS, UNLESS NOTED:
PARAMETER Vee = 15V, VEE = 15V, V| =5V, VR = 0 AM185 AM285 UNITS
cem By EE cYLTEV R —55°C | 25°C | 125°C| —20°C | 25°C | 85°C
rDS(ON) Drain-Source Is=-10V,V|N =2V |Vp =-10V 75 75 150 100 100 150 Q
ON Resistance
IS(OFF) Source OFF Vg =10V, Vp =-10V, 1 100 5 100
Leakage Current Vee = 10V, VEE = —20V
Vg =10V, Vp = -10V 1 100 5 100
VIN = 0.8V
ID(OFF) Drain OFF Vp =10V, Vg =-10V, 1 100 5 100 nA
Ledkage Current Ve = 10V, VEE = -20V
Vp =10V, Vg = -10V 1 100 5 100
ID(ON) * IS(ON)  Channel ON VIN =2V Vp = Vg =-10V -2 =200 =10 —200
Leakage Current
INL Input Current, Input VIN=0 —~250 | -250 | -250 [ -250 | -250 | -250
Voltage Low
MA
HINH Input Current, Input VIN =5V 10 20 10 20
Voltage High
tON Turn ON Time 250 300
See Switching Time Test Circuit ns
tOFF Turn OFF Time 130 150
MAX LIMITS
TEST CONDITIONS, UNLESS NOTED:
PARAMETER AM184, AM185 AM284, AM285 UNITS
Vee = 18V, VEg = —15V, V| =5V, VR =0 = = g g S 5
—s5°C | 25°c [ 125°c | —20°c [ 25°C [ 85°C
CS(OFF) Source OFF Capacitance Vg=-5V,Ip=0 9 Typical, (Note 1)
CD(OFF) Drain OFF Capacitance | f=1 MHz Vp=-5V,Ig=0 6 Typical, (Note 1) pF
Cp(ON) + Cs(ON) Channel ON Capacitance Vp=Vs=0 14 Typical, (Note 1)
““OFF" Isolation RL=758Q > 60 dB at 10 MHz Typical, (Note 1)
Icc Positive Supply Current 0.1 0.1
IEE Negative Supply Current -4 -4
IR Logic Supply Current Both VN = 6V, All Channels “ON" 4.5 4.5
IR Reference Supply -2 -2
Current mA
Ilcc Positive Supply Current 0.1 0.1
IEE Negative Supply Current -5.5 -5.5
I Logic Supply Current Both ViN = 0, All Channels “OFF" 4.5 4.5
IR Reference Supply -2 -2
Current

Note 1: Typical values are for Design Aid only, not guaranteed and not subject to production testing.
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Electrical Characteristics AM187/AM287, AM188/AM288

dc parameters are 100% tested at 25°C; ac parameters, high and low temperatures, and tQN, tQFF are sampled to ensure

conformance with specifications.

MAX LIMITS
TEST CONDITIONS, UNLESS NOTED:
PARAMETER - v 15V, V 15V, V| =5V, V o AM187 AM287 UNITS
cc™ »VEE= V=3V, =
R -55°C | 25°C | 125°C | -20°C |-25°C | 85°C
rDS(ON) Drai’n~Suurce Is=-10mA, ViN =2V, Ch. 1 “ON", | Vp =-7.5V 30 30 60 50 50 75 Q
“ON" Resistance VN = 0.8V, Ch. 2 “ON"
IS(OFF) Source “OFF" Vs= 10V, Vp =-10V, 1 100 5 100
Leakage Current " Y Vce = 10V, VEE = —20V
VIN =2V, Ch.2 “OFF Vg =75V, Vp=-75V 1 100 5 100
V)N = 0.8V, Ch. 1 “OFF”
ID(OFF) Drain “OFF" Vp = 10V, Vg =—10V, 1 100 5 100 i
n
Leakage Current Vce = 10V, VEE = —20V
Vp =75V, Vg=-75V 1 100 5 100
ID(ON) + IS(ON)  Channel “ON" VN =2V, Ch. 1 “ON" Vp =Vg=-7.5V -2 -200 =10 | -200
Leakage Current V|N = 0.8V, Ch. 2 “ON"
IINL Input Current, Input VIN=0 =250 | —250 | 250 | —250 | —250 | —250
Voltage Low
uA
HNH Input Current, Input VIN =5V 10 20 10 20
Voltage High
1ON Turn “ON"" Time 150 180
See ing Time Test Circuit ns
tOFF Turn “OFF" Time 130 150
MAX LIMITS
TEST CONDITIONS, UNLESS NOTED:
PARAMETER v Y.V 15V. Vi =5V VR = 0 AM188 AM288 UNITS
ce | VEE LT ) R -55°C | 25°C | 125°C | -20°C | 25°C | 85°C
rDS(ON) Drain-Source Is=-10mA, VN = 0.8V, Ch. 2 Vp =-10V 75 75 150 100 100 150 Q
““ON"" Resistance “ON", VIN =2V, Ch. 1 “ON"
IS(OFF) Source “OFF" Vg=10V, Vp =-10V, 1 100 5 100
Leakage Current Ve = 10V, VEE = ~20V
VN = 0.8V, Ch. 1 “OFF" Vg =10V, Vp = -10V 1 100 5 100
ID(OFF) Drain “OFF" VIN =2V, Ch. 2 “OFF" Vp =10V, Vg =-10V, 1 100 5 100 A
n
Leakage Current Ve = 10V, VEE = —20V
Vp =10V, Vg = -10V 1 100 5 100
ID(ON) +!S(ON) ~ Channel “ON" VN =2V, Ch. 1 “ON" Vp = Vg=-10V -2 —200 =10 —200
Leakage Current VN = 0.8V, Ch. 2 “ON"
IINL Input Current, Input VIN=0 —250 | -250 | —-250 | —250 |-250 | —250
Voltage Low
MA
HINH Input Current, Input VN =5V 10 20 10 20
Voltage High
tON Turn “ON" Time 250 300
See Switching Time Test Circuit ns
tOFF Turn “OFF" Time 130 150
MAX LIMITS
TEST CONDITIONS, UNLESS NOTED:
PARAMETER v 15V, V 1YV 5V v AM187, AM188 AM287, AM288 UNITS
= 8 = -15V, VL =5V,VR=0
ce BT R —56°C | 25°C | 125°C | 20°C | 25°C | 85°C
CS(OFF) Source “OFF"" Capacitance Vg=-5V,Ip=0 9 Typical, (Note 1)
CD(OFF) Drain ““OFF" Capacitance f=1MHz Vp=5V,Ig=0 6 Typical, (Note 1) pF
CD(ON) + CS(ON) Channel “ON"* Capacitance Vp=Vg=0 14 Typical, (Note 1)
“OFF" Isolation R =758 > 60 dB at 10 MHz Typical, (Note 1)
Icc Positive Supply Current 0.1 0.1
IEg Negative Supply Current -3 . -3
V|N =0, Ch. 2 “ON", Ch. 1 “OFF"
I Logic Supply Current 3.2 3.2
IR Reference Supply Current -2 -2
mA
Icc Positive Supply Current 0.1 0.1
IEg Negative Supply Current -3 -3
VN =5V, Ch. 2 “OFF”, Ch. 1 “ON"
IR Logic Supply Current 3.2 3.2
IR Reference Supply Current -2 -2

Note 1: Typical values are for Design Aid only, not guaranteed and not subject to production testing.
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AM181, AM182, AM184, AM185, AM187, AM188, AM190, AM191 Series

Electrical Characteristics AM190/AM290, AM191/AM291

dc parameters are 100% tested at 25°C; ac parameters, high and low temperatures, and tON, tOFF are sampled to ensure
conformance with specifications.

NDITIONS, LESS NOTED MAX LIMITS
{o] I UN :
PARAMETER TEST:;V Veg = 1'5\, v —SSV VR =0 AM190 AM290 UNITS
Ve = 15V, VEE = ~18V, VL =5V, VR = 55°C | 25°C | 125¢C| 20°C| 257C | 85°C
rDS(ON) Drain-Source Ig=-10mA, V|N=2V,Ch. 1and 2 Vp =-7.5V 30 30 60 50 50 75 Q
ON Resistance “ON",V|N=0.8V,Ch.3and4 “ON"" -
IS(OFF) Source OFF Vg =10V, Vp =-10V, 1 100 5 100
Leakage Current Vce = 10V, VEE = —-20V
VN =2V, Ch. 3 and 4 “OFF" Vg =75V, Vp =-7.5V 1 100 5 100
ID(OFF) Drain OFF VIN =0.8V, Ch. 1and 2 “OFF” Vp =10V, Vg =-10V, 1 100 5 00| A
Leakage Current Vee = 10V, VEE = —20V
Vp =75V, Vg =-7.5V 1 100 5 100
ID(ON) * IS(ON)  Channel ON VIN =2V, Ch. 1and 2 “ON" Vp = Vg =-7.5V -2 ~200 =10 -200
Leakage Current VIN =0.8V, Ch.3and 4 “ON"
hNL Input Current, Input VIN=0 -250 | -2560 | —250 | -250 | -250 | =250
Voltage Low
MA
IINH Input Current, Input VIN = 5V 10 20 10 20
Voltage High
tON Turn ON Time 150 180
See Switching Time Test Circuit ns
tOFF Turn OFF Time 130 150
TEST CONDITIONS, UNLESS NOTED: MAX LIMITS
PARAMETER Vee = 15V, VEg = —15Y. Vi = 5V, Ve = 0 AM191 AM291 UNITS
cc- V. VEE (LTS R 55°C | 25°C | 125°C| 20°C| 25°'C| 85°C
DS(ON) Drain-Source Is=-10mA, VN =0.8V, Ch.3and Vp =-10V 75 75 150 100 100 150 Q
ON Resistance 4”ON",VIN=2V,Ch.1and 2 “ON""
IS(OFF) Source OFF Vs =10V, Vp =-10V, 1 100 5 100
Leakage Current Ve = 10V, VEE = 20V
V|N=-0.8V,Ch.1and 2 “OFF" Vs =10V, Vp =10V 1 100 5 100
ID(OFF) Drain OFF VIN=2V,Ch3and 4 “OFF" Vp =10V, Vg = -10V, 1 100 5 100 nA
Leakage Current Vce =10V, VEE = -20V
Vp = 10V, Vg = -10V 1 100 5 100
ID(ON) * IS(ON)  Channel ON VIN = 0.8V, Ch. 3and 4 “ON"" Vp = Vg =-10V -2 —-200 -10 —200
Leakage Current VIN =2V, Ch. 1and 2 “ON"
IINL Input Current, Input VIN=0 —250 | -250 | —250 | —250 | —250 | —250
Voltage Low
HA
HINH Input Current, Input VIN = 5V 10 20 10 20
Voltage High
tON Turn ON Time 250 300
See Switching Time Test Circuit ns
tOFF Turn OFF Time 130 150
MAX LIMITS
TEST CONDITIONS, UNLESS NOTED:
PARAMETER AM190, AM191 I AM290, AM291 UNITS
Vee = 15V, VEg =15V, V=5V, VR = 0 2 x - - — -
—55°C | 25°c | 125°Cc | -20°c [ 25°C | 85°C
Cs(OFF) Source OFF Capacitance Vg=-5V,Ip=0 9 Typical, (Note 1)
CD(OFF) Drain OFF Capacitance | f=1 MHz Vp=5V,Ig=0 6 Typical, (Note 1) pF
Cp(ON) + Cs(ON) Channel ON Capacitance Vp=Vg=0 14 Typical, (Note 1)
“OFF" Isolation RL=758 > 60 dB at 10 MHz Typical, (Note 1)
Icc Positive Supply Current 0.1 0.1
IEE Negative Supply Current -5 -5
I Logic Supply Current ViN =0, Ch.3and 4 “ON", Ch. 1 and 2 "OFF" 4.5 4.5
IR Reference Supply -2 -2
Current
mA
lcc Positive Supply Current 0.1 0.1
IEE Negative Supply Current -5 -5
I Logic Supply Current VIN =5V, Ch. 3 and 4 “OFF”, Ch. T and 2 “ON" 45 45
IR Reference Supply -2 -2
Current

Note 1: Typical values are for Design Aid only, not guaranteed and not subject to production testing.
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Typical Performance Characteristics vcc=15v, VEg =-15V, V|_= 5V, VR = 0 unless otherwise noted.
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AM181, AM182, AM184, AM185, AM187, AM188, AM190, AM191 Series

Switching Time Test Circuit

Switch output waveform shown for Vg = constant with
logic input waveform as shown. Note that Vg may be +
or — as per switching time test circuit. VQ is the steady

SWITCH

ouTPUT

Vi Vee
? 5V ?mv
SWITCH g %A
INPUT i
N1 D E ]
Losic
INPUT é
Vg -15V
o VEE

Typical Applications

e

LOGIC
IN

toFF, Vs = =3V

RL
RL +rps(ON)
(Repeat test for IN2 and S2)

Vo=Vs

state output with switch “ON". Feedthrough via gate
capacitance may result in spikes at leading and trailing

edge of output waveform.

LOGIC
INPUT

3\,____\
t,<10ns 15v

t<10ns 0

SWITCH

|\

INPUT

SWITCH
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09vg
0.1V

Low Drift-Compensated Sample and Hold

ton ——{ tOFF

Logic 0" = SW. “ON""

R2
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1500 p