vl
- TABLE OF CONTENTS '

GENERAL INFORMATION/CROSS REFERENGES

o bISCRETES
o B DIGITAL -
ANALOG SWITCHES AND MULTIPLEXERS .
" DATA ACQUISITION

LINEAR

TIMERS, COUNTERS AND DISPLAY DRIVERS .

" CONSUMER CIRCUITS .

~ APPENDICES/PHYSICAL DIMENSIONS E



 ENGINEERING SOLUTIONS ON A CHIP
FROM INTERSIL

Product offermgs described in this data book reflect Inters;l’s commitment to in-
dustry leadership as a producer of advanced low-power analog and digital semrcon-
. ductor components and data acquisition systems. _

’ These components are fabricated using a wide variety of process technologies and are
intended to provide state-of-the-art performance and maximum cost effectiveness.

. . Product areas in which Intersil demonstrates its innovative approach to providing
~ engineering solutions on a chip include:

FIELD EFFECT AND DUAL MATCHED BIPOLAR TRANSISTORS
A complete line of high-performance junc’uon FETs, dual JFETs, MOSFETs and mat- .
ched dual bipolar devices.

DIGITAL
Very low-power CMOS ROMs and EPROMSs, as well as high- speed HMOS ROMs;
CMOS microprocessors, peripherals and UARTS.

ANALOG SWITCHES AND MULTIPLEXERS

The industry’s broadest offering of highest-performance switches, including a video-
RF switch with excellent isolation at 100 MHz, and multiplexers featuring the least er-
ror as well as unprecedented input overload protection.

' ANALOG-TO-DIGITAL AND DIGITAL-TO- ANALOG CONVERTERS

34- and 4V2-digit display output (DVM) analog-to-digital converters; 12-, 14- and 16 kit
microprocessor-compatible analog-to-digital converters; and hlgh speed precision
digital-to-analog converters up to 14 bits.

LINEAR
A new set-of iow-power devices with unequalled performance—1-xV offset voltage op -
amps, 4-uA quiescent current regulators and supply monitors, 95-per-cent-efficient
voltage converters and 1ppm/°C voltage references; a complete family of CMOS op
amps; and a wide variety of special analog function circuits. i
TIMERS, COUNTERS AND DISPLAY DRIVERS

A wide range of low-power counters, timers and multidigit LED, LCD and vacuum
fluorescent display decoder/drivers, mcludlng those with full alphanumenc capability.
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EXPLANATION OF TERMS, INDICES
AND SPECIAL SUBSECTIONS

PRODUCTION DATA SHEET
This is a full, finzal data sheet, and descnbes a
mature product in full productlon Although Intersil
reserves the right to make changes in spetifications
contained in these data sheets at any time without
rotice, such charniges are not common and are usual-
ly minor, generally relating to yield and processing
improverments. These data sheets are not marked;
others are marked preliminary.

. ; -
" . PRELIMINARY DATA SHEET

A preliminary data sheet is issued in advance of the
availahility of production samples and generally in-
dicates that at the time of printing, the device had
not been fully characterized. In the case of a second-
source part, the specifications are already determin-
ed, and a “preliminary’ designation indicates the an-
ticipated availability of the device.

ALPHANUMERIC INDEX

This part number index is arranged first by alpha se-
quence, {ie: ADCxxxx, DGxxx, Gxxx, ICLxxxx, |CMxxxx,
etc.) then by numeric sequence (ie: LM100, LM101A4,
LM102, LM105, etc.) and ignoring package/temperature/
pin number suffixes. The basic numbering sequence,
is sorted by reading the part number characters from

- left to right. Reading the left character first (which is
usually an alpha character), then the next character to
the right and so forth.

BASE NUMBER INDEX

If only the basic part number is known, use the Base
Number Index as a locator aid. The Base Number In-
dex is organized in numeric sequence (with alpha
prefixes appearing in bold type and numeric
characters set in medium type). Devices are arranged
in thig index according to the numeric value of the
first digit on the left, tHen the value of the second’
digit, then the third, and so on. For example, device
number ICM7218 precedes ICL741, no package/temper-
ature/pin number suffixes are included, but these may
be obtained from the specific product data sheet.

FUNCTION INDEX

This is an index of Intersil device types categorized by
product grouping and function. The first major subsec-
tion, DISCRETES, is further subdivided into categories
for JFETs and Special Function devices. .

All remaining major subsections (ANALOG SWIT-
CHES/MULTIPLEXERS, DATA ACQUISITION, LINEAR,
TIMERS/COUNTERS, TIMEKEEPING/DTMF,
MEMORIES and MICROPROCESSORS/PERIPHERALS)

are organized alphabetically by function. The Fune-
tional Index appears in its entirety in section A, and an
appropriate subindex appears at the beginning of each
major product section. . '

CROSS-REFERENCE GUIDES
Two cross-reference guides are provided: one for
Discrete Devices and one for Integrated Circuits.

The Discrete Cross-Reference Guide indicates
whether Intersil can provide the industry- -standard
type, or an Intersil preferred part instead. )

The IC Alternate Source Cross-Reference Guide lists
competitive manufacturer device types for which Inter-
sil makes pin-for-pin replacements. In the |6ft-hand col-
umn, the competitive device part number is organized
alphabetically by manufacturer. The Intersil pin-for-pin

- replacement appears in the right hand column.

SELECTOR GUIDES

Selector guide tables appear at the front of each major
product category subsection and provides a quick
reference of key parameters for devices contained in
that section.

DEVICE FUNCTION/PACKAGE CODES
Package dimensions and diagrams explaining device
prefix and suffix codes appear in Appendix B.

DIE SELECTION CRITERIA

Many of intersils semiconductor products are
available in die form. This subsection of Appendix B
contains general information on criteria for transistor
and integrated circuit die selection, including physicat
parameters, packaging for shipment, assembly, testing
and purchase options.

HIGH-RELIABILITY PROCESSING

This subsection of Appendix B defines Intersil’'s com-
mitment to 100 percent compliance with MIL-STD-883,
MIL-STD-750, MIL-M-38510 and MIL-5-19500 specifica-
tions. It also outlines Intersil’s programs for quality
conformance, quality testing and limited use qualifica-
tion and includes a glossary of military/aerospace Hi-
Rel terms.

IMersil reserves the right to make changes in circuitry or -
specifications contained herein at any time without notice,

Intersil assumes no responsibility for the use of any circuits
described herein and makes no representations that they are
free patent infringement.

LIFE SUPPORT POLICY. INTERSIL'S PRODUCTS ARE NOT AUTHORIZED, NOR WARRANTED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES
AND/OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPRCVAL OF.INTERSIL, INC.

For tha purposes of this policy, eritical components In life support systems andior devices are defined as:

1. A gritical component |s any component of a life support devica or system
whose failure to perform can be reasonably expected to cause the failure of
the Iife support device or system, or 1o affect its safety or effectiveness.

2. Life support devices or system's are devices or systems which, {(a} are In-
tended for surgical implant inte the body, or (b) support or sustain life, and
whose failure to perform, when properly used In accordance with instrue-
tlons for use provided in the labeling, can be reasenably expected to
result in asigniflcant Injury tothe user.

Intersil cannot assume responsibllity for use of any cireuitry descrlbed other than cirguitry entirely embodied in an Intersii proguct. No cirouit patent licenses are
Implied. Intersil reserves the right to change the circuitry and specifications without notice at any time.
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ALPHANUMERIC INDEX

TYPE # PAGE TYPE # PAGE TYPE # PAGE TYPE # - PAGE
2N2607 19 - 2M5115 137 3N173 1-60 - ICH8500 5-208
2N2608 1-8 2N5118 137 3N188 1-81 JCHB510. 5-214
2N2609 1-8 2ZN5117 1-39 . 3N189 - 1-61 ICHB8515 5-222
2N3684 3-10 2N5118 139 "3N190 1-61 ) ICH8520 5-214
2N3685 1-10 2N5119 1-39 3N191 161 - ICH8530  5-214
2N3686 110 2NG186 1-40 wAT23 i ICL101ALN  5-46
2N3687 110 2N5197 1-40 HA733 W ICL108ALN 548
2N3810 111 - 2N5198 1-40 wAT740 oo ICL30IALN  5:46 .
2N3811 111 2N5199 1-40 wAT41 b : ICLI0BLN 5.46
2N3821 113 2N5397 1-41 pAT4E L ICL7104 4-166

- 2N3822 113 2N5398 141 - . wWATTT 549 - - IGL7105 4.20
2N3823 1-14 2N53432 1-42 ADS0S - ICL7107 4-20
2MN3824 - 1-15 . 2N5433. 1-42 ADS90 528 . . ICL7109 430
2M3921 1-16 2N5434 142 AD7AIK b ICL7115 4-46
2N3922 1-16 2N5452 1-43 AD7520 4-138 ICL71146 - 4-59
2N3954 117 2MN5453 1-43 - AD7521° 4138 7 1CL7117 4.59
2N3955 117 2N5454 1-43 ADY523 4-144 ICL7126 4:67
2N3956 117 2N5457 1-44 AD7530 4138 - - ICL7129 4-75
2N23857 117 2N5458A. 144 . AD7531 4138. ICL7134 4-85
2N3958 117 2N5489 144 - AD7533 4148 - 1CL7135 498

- 2N3970 1-18 . -, 2N5460 1-45 . ADT541, 4-152 IGL7136 4108

2N3e71 1-18 : 2N5461 145 ADC0801 4-4 ’ ICL7137 4.116
2NagT2 118 - 2N5462 145" ADCO802 4-4 1CL7145 4-124
2N3993 119 2N5463 145 . ADCC803 4-4 S 1CLT146 4-132
2N3994 1-19 2N5464 - 1-45 ADCO804 4-4 ICL741HS 5-44
2N4044 1-20 - 2N5485 1-45 . D123 39 ICL741LN 5:46
2N4045 1-20 2N5484 1-46 D125 39 ICL7805 563 .
2N4091 . 1-22 2N5485 1-46 - D129 3-13 ICL7606 563
2N40082 1-22 2N5486 1-46 . DG118 36 ICL7611 5-73
2N40983 1-22 2N5515 1-47 DG123 3-6 ICL7612 573
2N4100 1-23 2N5516 1-47 . DG125- 36 IGL7613 573
2N4117 1-25 2NB517 1-47 DG139° 315 1ICL7614 5-73
2N4118. 125 2NE518 1-47 . . . DG142 - 3-15 ICL7615 5-73
2N4119 125 2N5519 1-47° . - DG143- | 3-15 1CL 7621 573
2N4220 1-26 2N5520 147 DG144 315 ICLT622 573
2N4221 1-26 2N5521 -1-47 . DG145: 315 ICL7631 5:73 -
2N4222 1-26 2N5522 1-47° DG146 3-15 ICL7B32 - 5:73
2N4223 1-27 2N5523 147 DG161 . 315 ICL7B41 573
2NA224 1-27 2N5524 47 DG162 315 ICL7642 5-73
2N4338 1-28 2N5638 1-49 DG163- 315 - ICL7650 5-88
2N4339 . 128 2N5639 1-48 ' DG164 . 315 IGL7852 506
2N4340 1-28 2N5640 1-49 DG180 319 1CL7860 5-104
2N4341 1-28 2N5902 1-50 DG1§1 319 ICL7663 5111
2N4351 129 2M5903 1-50 - DG182 3-19° ICL7664 5111
2N4391 1-30 2N5204 1-50. DG183 319 1C1.7665 - 54121.
2N4392 1-30 2N5905 | 150 . DG184 319 ICL7667 5128

- 2N4393 1-30 2N5908 1-50 . - DG185 319 ICLB0OA 5135 -
2N4416 1-31% 2N53907 150 - DG186 - 319 1C1.8007 5139
2N4856 1-32 2N53908 160 . DG187 3-19 1CL.2008 5-142
2N4857 1-32 - 2ZN59CY 150 DG188 319 1GL8013 5-144
2N4858 1-32 2N5911 1-51 . DG189 . 319 ICLBO17 5-151
2N4859 1-32 2N5912 1-51 DG190 319 1GL8D18A 4-158
2N4860 132 . 2NB4AB3 1-52 0G191 319 ICL8019A 4-158
2N4861. 132 2NG484 152 DG200 3-28 ICL8020A 44158
2N4B67 133 2N6435 1-52 pG201 3-32 1C1.8021 . 4155
2N4868 1-33 3N18T . 156 DGM181 323 ICL8C22 5155
2N4869 1-33 3N163 1-57 DGM182 3-23 ICLB023 5-165
2N4878 1-34 3N164 1-57 . DGM184 323 ICLBO38 5-158
2N4879 1-34 3N185 1-88 . | " DGM185 3.23 1CLBO43 5167
2N4880 1-34 3N166 - 1-58 DGM187 3-23 ICLB048 5174 .
2N5018 1-36 - 3N170 159 . ° DGM188 3-23 1CL2049 5174
2N5019 1-36 | IN171 159, DGM180 323 ICL.8052A 4-166
2N5114° 1-37 3N1T72 160 + DGM191 323 ICLBO63 5182
** Obsolete product, refer 1o page AS. -



ALPHANUMERIC INDEX

TYPE# -

1CL.8068
1CLB06Y -
ICLB075
ICLBO76
1GLBO77

ICLBO7S
ICLBO79 -
ICLa211
ICLB212
ICM1115

ICM7038
ICM7045
1CM7050
1CM7051

ICM7070
1GM7201
ICM7206
1CM7207
ICM7207A

ICM7208
1CM7208
1CM7211
ICM7212
1ICM7213

ICM7215
ICM7216
ICM7217
ICM7218
ICM7223

ICM7223A
ICM7223VF
ICM7224
ICM7225
ICM7226

ICM7227
ICM7231
ICM7232
ICM7233
1CM7234

IGM7235
ICM7236
1CM 7240
ICM7241
1CM7242

ICM7243
ICM7245
ICM7250
ICM7280-
ICM7281

ICM7555
ICM7556
1D100
1D101
IGE16000
{H5009
IHEQ10

- |H5011
IH5012
-1H5013

1H5014
IH5015
IH5016
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TYPE #
IH5017

IH5018 -

IH5012
IH5020

~ IH5021

1H5022
IH5023
IH5024
IH5025
IH5026

IH5027
IH5028
145029
IH5030
IH5031

IH5032
IH5034
IH5035
IH5G36

" IH5037

IH5038
IH5640
IH5041
IH5042
IH5043

IH5044 .

IH5045
IH5046
IH5047
IH5048

IH5049
IH5050
IH5051
IH5052
IH5053

IH5101
1H5108
IH5110
IH5111
IH5112

IH5113
IH5144
IH5115
IH5140
IHG141

IH5142
IH5143
IH5144
IH5145
IH5200

1H3201
IH5208
1H5341
IH5108
IH&118

1HB201
IH6208
IH6216

1M8402
IM6403
IMB653

**Qbsolete product, rafer to page A-9,

TYPE #

IME654
M7332
IM7364
1MB2C43
iMF6485

1T100
17101
1T120
IT121
IT122

iT124
IT126
IT127
IT1268
IT128

IT130
7131
IT132
IT136
IT137

1138
IT139
[T1700
IT1750
IT500

IT501
11802
17503
11504
17805

TS50
118911
115912
ITE4081
1TE4082

1TE4093
ITE4391
ITE4382
ITE4393
ITE4416

J105

LH210%A
LH2108 .

LEH2110

LH2111

LH23014

1-22
1-30
130
1-30
1-31

177
177

1-77
1-78
1-78

1-78
1-79
179
1.79
179

1-80
1-80
1-80
1-80
182
1-82
1-82

T}

..

555
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TYPE #

LH2308
LH2310
LH2311
LM100
LM101A

LM102
LM105
LM107
LM108
LM110

LM111
LM114
LM300
LM301A
LM302

 LM305

LM307
LM308"
LM310
LM311

LM4250
M118
NES36 -
NE/SEBS2
NE592-8

OPO5
OPO7
SU536.
U1897
U1898

U1899

PAGE
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BASE NUMBER INDEX

TYPE # PAGE | TYPE# . PAGE | TYPE# PAGE | TYPE# PAGE
LH 0042 . DG 164 315 U 257 187 2N 4118 1-25
OP 05 58 N 165 1-58 2N 2607 19 2N 4119 125
oP 07 5.16 3N 166 158" 2N 2608 19 2N 4220 126

ADC 0801 44 3N 170 159 2N 2509 19 2N 4221 126

. ADC 0802 44 IT 1700 175 | vCR ap 192 2N 4222 126

ADGC 0803 44 aN 171 159 LM 300 .o ON 4223 127

ADC 0804 4d aN 172 1-60, LM 301A . 2N 4224 127
ID 100 162 3N 173 1-60 ICL 307ALN 546 LM 4250 .
1T 100 164 J 174 179 LM 302 " 2N 4338 1-28
LM 100 " J 175 179 U 304 188 - 2N 4339 1.28
ICL 101ALN 548 IT 1750 1-76 LM 305 . 2N 4340 1-28
D 101 162 . J 176 179, U 305 1-88 2N 4341 128
IT 101 164 J 177 1.79 U 306 1.88 2N 4351 129
LM 1014 » DG 180 319 LM . 307 . TN 43 1-30
LM 102 o PG 181 319 ICL 308LN  5-46 ITE 4391 130

47105 1.77 DGM 181 323 J 308 182 2N 4392 +30
LM 105 e DG 182 319 LM 308 ' 524 ITE 4392 1-30
J 106 177 DGM 182 3:23 U 308 .89 aN 4393 1-30
J 107 177 DG 183 319 J 309 182 ITE 4393 130 .
LM 107 . DG 184 319 U 300 1-89 2N 4416 141
ICL 10BALN 546 DGM 184 323 J 310 182 ITE 4416 1-31
LM 108 524 DG 185 3-19 LM 310 e 2N 4356 1-32
LM 110 e DGM 185 323 LU0 189 2N 4857 132
111 17 DG 186 1 .
¥ 2N 4858 132
LM 111 DG 187 519 2N 3684 1:10 2N aoos 132
ICM 1115 7-19 DGM 187 323 2N 3685 1-10 ZN 4860 152
112 178 N 186 161 9N 3686 110 2N 4867 132
A E R | HE o | aE s
114 . 32 1411 :
. 2N 4868 133
M 116 184 aN 189 1461 2N 3811 111 2N 4008 182
DG 118 36 DG 189 319 2N 3821 1413 2N 4878 134
"I 120 165 0 1897 192 2N 3822 113 2N 4679 134
IT 121 165 U 1398 102 2N 3823 114 - 2N 4880 1-34
IT 122 1-65 U 1899 192 2N 3824 1-15 T 500 71
D 123 39 3N 190 1-B1 2N 3921 118 N Iy
DG 123 36 DG 190 319 aN 3922 116 IT 501 . 171
IT 124 166 DGM 190 323 2N 3954 117 IH 5010 336
D 125 39 aN 191 161 IN 3955 117 IH ‘5011 336
DG 125 36 DG 1H 319 2N 3956 1417 H 5012 25
IT 126 167 DGM 191 323 2N 3957 117 M 012 336
IT 127 167 VCR 2N 192 2N 3958 117 IH 5014 336
IT 125 1-67 DG 200 328 2N 3970 1-18 H 5015 336
D 129 313 U 200 1-85 2N 3971 1418 IH 5018 336
IT 129 1-67 DG 201 342 2N 2972 1418 H 5017 236
IT 130 168 J 201 180 2N 3993 1419 i 336
IT 131 1.68 U 201 1-85 IN 3994 119 . IH 5018 336
IT 132 168 J 202 1-80 VCR 1.92 2N 5019 1-36
IT 136 169 u 202 1-85 U 401 190 IH 5018 336
iT 137 1-69 J 203 180 U 402 190 T 502 171
T 138 1-69 J 204 1-80 U 403 180 A s
IT 139 1-69 LH 21014 ** U 404 190 IH 5021 336
DG 139 315 LH 2108 5-55° ZN 4044 120 H 5022 336
DG 143 318 21 e iy 1% i seee 8%
- 2111 . -
" ) H 5024 336
DG 144 315 LH 2301a U 406 +90 T 32
DG 145 315 LH 2308 ° 585 2N 4091 122 H 5026 3-41
DG 146 315 U 231 1-86 ITE 4091 192 IH 5627 341
an 161 1e6 LH 2310 " 2N dvez 122 H 5028 341
- LH 2311 . 4092 122
DG 162 3-15 U 232 186 2N 4003 122 AI\E 5029 341
aN 163 157 U 233 186 ITE 4093 122 IT 503 171
DG 163 315 U 234 1-86 2N 4100 1-23
3N 164 157 1.25

**Obsolete product, refer to page A-9.
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A BASE NUMBER INDEX

TYPE # PAGE | TYPE#

IH 5030 341 2N 5458
IH 5031 34+ 2N 5459
H 5032 341 2N 5460
IH 5034 . 341 2N 5461
IH 5035 341 2N 5462
IH 5036 341 2N 5463
IH 5037 341 2N 5464
IH 5038 341 2N 5485
IT 504 171 oN 5432
H 5040 348 | 2N 5485
IH 5041 348 2N 5486
IH 5042 3-48 IT 550
IH 5043 348 2N 5515
IH 5044 3-48 2N '5516
IH 5045 348 2N 5517
IH 5046 3.48 2N 5518
IH 5047 3-48 2N 5519
IH 5048 348 2N 5520
IH 5049 348 2N 5521
It 505 171 2N 5522
IH 5050 3.48 2N 5523
IH 5081 348 2N 5524
IH 5052 356 2N 5638
IH 5053 356 2N 5639
IH 5101 - 2N 5640
IH 5108 363 AD 590
iH 5110 . 557 2N 5902
tH 5111 557 2N 5903
IH 5112 557 2N 5904
IH 5113 5-57 2N 5905
2N 5114 137 2N 5906
H 5114 557 2N 5907
2N 5115 137 2N 5908
IH 5115 557 2N 5909
2N 5116 137 2N 5911
2N 5117 1-39 T 5911
2N 5118 1:39 2N 5912
2N 5119 1-39 IT *5912
IH 5140 371 | NE/SE 592
tH 5141 ar- NE 5928
[H 5142 371 IH 6108
IH 5143 371 H 6116
IH 5144 371 IH 6201
IH 5145 371 IH 6208
2N 519 1-40 IH 6216
2N 5197 1-40 IM 6402
2N 5198 140 M 6403
2N 5199 1-40 oN 6483
IH 5200 328 2N 6484
M 5201 332 2N 6485
IH 5208 379 IMF 6485
tH 5341 387 IM 6653
NE 538 " IM 6654
SU 536 . VCR 7N
2N 5397 1-41 . IcM 7038
2N 5398 141 ICM 7045
2N 5432 142 ICM 7050
2N 5433 142 ICM ‘7051
2N 5434 1-42 ICM 7070
2N 5452 143 1L 7104
_2N 5453 143 ICL 7106
2N 5454 143 IcL 7167
2N 5457 144

~+Obsolete product, refer to page A-9.
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FUNCTIONAL INDEX

DISCRETES

JFET Single
Switches

N-Channel Page
2N3970-72 118
2N4091-93 1-22
2N4391-93 1.30
2N4856-61 132
2N5432-34 1-42
2N5638-40 - 1-49
ITE4091-3 1-22
. ITE4391-3 1-30
J105-7 1.77
J111-43 1-78
u200-2 1-85
U1897-99 1-92
P-Channel

2N3993/4 119
2N5018/19 1-36
2N5114-16 1-37
IT100/1 184
J174.77 1.78
JFET Single
Amplifiers

N-Channel

2N3684-87 1-10
2N3821/22 1-13
2MN3823 1-14
2N3B824 1-15
2N4117-19 1-25
2N4220-22 1-26
2N4223/24 1.27
2N4338-41 1-28
2N4416 1-31
2N4867-69 1-33
2N5397/98 1-41
2N5457-59 1-44
2N5484-86 1-46
ITE4416 131
J201-4 - 1-80
J308-10 1-82
Uaos-10 " 1-89
P-Channel

2N2607-9 19
2N5460-65 1-45
U304-6 1-88
JFET Dual
Amplifiers

N-Channel

2N3921/22 1-16
2N3954.58 117
2N5196-99 1-40

2N5452-54 1:43
2N5515-24 1-47
2N5902-9 1-50
2N581112 1-51
2N6483-85 1.52
IMF6485 . 154
IT500-5 1-71
- IT550 1-74
IT891112 - 151
u23t-35 ‘ 1-86
uzs7 1-87 |
u401-6 1-80
MOSFET Switches/
Amplifiers
N-Channel
2N4351 1-29
3N170M 1:59
IT1750 1-76
M116 1-84
P-Channel :
3N161 1-56
3N163/64 1-57
3N172/73 1-60
1T1700 1-75
Dual P-Channel
3N165/66 1.58
3N188-91 1:61
Bipolar Dual
Amplifiers ‘
NPN Devices -
2N4044/45 1-20
2N4100 123
2N4878-80 1-34
IT120-22 1-65
IT124 1-66
IT126/29 1-67
‘LM114 1-83
PNP Devices
2N3810/11 111
2N5117-19 1-39
4T130-32 1-68
1T136-39 1-69

Special Function
High Speed Dual Diodes

101001 1-62
Voltage Controiled
Resistors

VCR2-7 . 182

DIGITAL

Memory
NMOS ROMs " ‘
1M7332 2418
1M7364 2:21
CMOS EPROMs _
IMBE53/4 211
Gate Arrays
IGC10000 228 |
' Peripherals
IM6402/3 2:3
IMB2C43 224
ANALOG i

| SWITCHES AND

{ MULTIPLEXERS
Multiplexers

| IH5108 3-63
IH5208 379
IHG6108 393
IH6116 3-99

| 1HB208 3109
IHB216 3115

| Analog Switch
Drivers/ -

| Level Translators
D123125 39 |
D129 3-13
IHE201 . 3-105

Analog Switches

| with Drivers

DGE118/123125
DG139A Family
DG180 Family
DGM181 Family
DG200

G201
IH5009-24
IH5025-38
IH5040-51
1H5052/3
1H5140-45
IH5200

1 1H5201

A7

36
3-18
© 319
3-23
3-28
332
3-36
3-41
3-48
3-56
3-71
3-28
3-32

Video/RF Switch
1H5341 . 3.87
DATA
ACQUISITION

'AID Converters
DVM Circuits’

ADC0801-4 44
ICL7106/7 4-20
ICL7109 4.30
ICL7115 4-46
ICL7116/17. - 4-59
ICL7126 A-67
ICL7129 475
ICL7135 4-98
HCL7136 4-108
ICL7137 4116
ICL8O52A/T104 4-166
LCLBOBSI7104 4-166
1The ICL7136 is recom:
mended for all applica-
tions which currently
employ the ICL7126.
D/A Converters
AD7520/21/30/31  4-138
AD7523 4144
AD7533 4-148
AD7541 4-152
ICL7134 4-86
ICL7145 4-124
ICL7148 4132
D/A Current
Switches
| icL8018ar194a/20A 4-158
LINEAR
Amplifiers

Driver Amplifier for
Power Transistors
ICL80E6S

Driver Amplifier for
Actuators, Motors
1CH8510/20/30
ICHB515
Instrumentation -
Commitating Auto-Zero

5-182

5-214
5-222

ICL7605/6 563
Log-Antilog ]
1CLB048/49 5-174 -
QOperational, '
Chopper Stabilized
ICL7650 588
iCL7652 - 5-96




FUNCTIONAL INDEX

Operational, FET Input

LHOD42 o
AD503 o
SU/NES36 b
pAT40 i
|CLBOO7 ‘5-139
ICL8043 5167
{CHB8500 5-208
Operational, General
Purpose

OP-05 58
OP-07 5-16
LM101/301 r*
LM107/307 e
LM108/308 5-24
pATH Lo
ICL741HS 5-44
AD741K b
[CL741LN 5-46
pATA4B o
wATTT 5-49
LH2101/2301 e
LH2108/2308 5-55
145101 hld

ICL.8008 5-142
Operational, High Speed
HCLBO1T7 5151
Operational, Low Power
LM4250 b
ICL76XX Series
1GL8021-23

Video

©A733

NE/SES92
NES@2-8
Voltage Followers
LM102/302
LM110/310
LH2110/2310

5-73
5155

*

5-41

"
w

W

Comparators

Dual
LH2111/2311

Low Power
ICL800T |

Precision

‘LM111/311
Sample-and Hold
IH5110-15

Temperature
Sensor L
ADS590 5-28

-

_IGLs21112

5-38 |

5-57. -

**Obsolete product, fefer to page A-9.

Voltage Reterence

ICL806Y 5-180
1CL8075-9 5-192
ICL8211/12

Voltage
Regulators

LM100/300
LM105/305
pAT23

ICL7663/64

LR
> ¥

L)

s
Special Function

Multiplier

ICLB03 5-144
Voltage Converter
ICL7660 5-104

| wavetorm Generator

ICL8038 - 5-158

Low Battery Detectors
"[CM7201

ICL7665

*x

5121
5-200
Dual Power MOS Driver

ICL7667

*Not recommended for
new designs. Use
ICL8211/12 or LCL?GGE

| TIMERS,
COUNTERS AND
DISPLAY
DRIVERS
Timers
|CM7240/50/60 6118
ICM7242 6127
1GM7555 6-155

| rcm7ss6 6155
Counters
ICM7208 [
ICM7216 6-24
ICM7217127 830
- ICM7224/25 6-64
ICM7226 672
ICM7236 8110
Counter
Timebase
1CM7207/A

6-3

54198 |

5-128 |

]

Disblay Drivers
614

IcM7211/12
ICM7218 6-55
ICM7231-34 6-84
ICM7235 . 6104
ICM7243 6-133
ICM7281 6-143
TIMEKEEPING,
DTMF CIRCUITS
Stopwatches
ICM7045 7-10
ICM7215 7-47
Display
Watches/Clocks
ICM7223 763
ICM7223A 7-59
ICM7223VF 7-67
Analog ©
Watches/Clocks -
ICM1115 - 719
ICM7038 75
ICM7050 7-19
1 1CM7051. 7-23
ICM7070 7-27
ICM7245 77
| Clock Generators
| IcM7209 © 739
ICM7213 7-42

Frequency Divider

ICKM7241 7.75
Touch Tone
Encoder

7.31

ICM7206

A-8




OBSOLETE PRODUCTS - A

The products listed below have been designed into circuits in the past, but are no longer like-
ly to be the most economic choice for new designs. :

These products are still available for'use in existing deS|gns Data sheets- for these products
are avaﬂable upon request

AM2502/3/4 ADS503

. -AM25L02/3/4 SU/NE536

-. DG126A Family pAT40
G115/123 LM104/301
G11619 . LM107/307
G125-32 pAT74T
IGL7600/01 AD741K
ICL8052/7101 rAT748
ICL8052/71C03 | LH2101/2201
ICL8068/71C03 IH5101
ICLB052/53 - ' LM4250
tH401 pAT33
IMFBB11/112 < EM102/302
L.D110/111 LM1107/310 .
LD114 : LH2110/2310 ’
MM450/550 LH2111/2311
MM451/551 LM111/311
MM452/552 LM100/300
MM455/655 LM105/305
VCRSP pAT23

LHO0042 ) IGM7201

A-9



A

IC ALTERNATIVE SOURCE INDEX

AMD

AM9232
AMS264
LH2101

745

AMI

568332
568364

Analog Devices

Al
ADTS0BICOMICHIPS
AD7E0E/MIL/CHIPS
AD7508JD
AD7506.D/8838
AD7 506JN

AD7508

AD7206K biagas
AD7506KN
AD75065D
AD750650/8638
AD7506TD
AD7506TD/B836
AD7507/COMICHIPS
AD7E07MILICHIPS
AD7507.0
AD7SCTIDIBBIB
AD7507JN
AD7507KD
AD7507KD/E83E
ADT507KN
AD7507SD
AD750750/8838
AD7507TD
AD7507TD/838
AD7520D
AD7502JN
ADTS520KD
AD7520KN
AD7520LD
AD7520LN
ADT52030
AD?520TD
AD7520UD
AB7524JD
AD7531IN
AD?521KD
AD7521KN
AD7521L.D

AD7S21TD
AD7521UD
ADTE23AD
AD75Z3BD
ADT523CD
ADR7523JN
AD7SH2IKN
AD7523LN
AD752350
AD7523TD
ADT523U0
AD75304D

- AD7S30JN

ADTS30KD
AD7530KN
AD?530LD
AD7530LN
ADTE31JD
AD7531JN

Intersil

IM7332
IM7364

-LK2101

LH2301
LH2311
LM101

uAT4B

Intersil

IM7332
IM7364

intersil

LM101
LM108

uA

IH611BCID
(HB11BM/D
IHB116CJ}
IHB116J1/883B
IHE116CFI
IHE116CuI
IHB116CJI/8838
IHE116CPI
IKE116MJi
IH6T16MJI/BB3B
IHE116MJI
IH6116MJ1/B83B
IH6216C/D
IHE216M/D
IHE216CJI
{HE216CJI/8B3B
IHBZ16CP!
IHB216CJI
IHE218CJIf8B3B
IHE216CFI
IHEZ216M.)
IH6216MJ‘IIEBSB

" IHG216MJ

1H6216MJ1/8638
ADT5200D
AD7520JN
AD7520KD
ADT320KN
AD7520LD
AD7220LN
AD75208D
AD75207D
AD7520UD
AD?5214D
AD7521UN
AD7521KD
AD7521KN
AD7821LD
AD7521LN
AD75218D
AD7521TD
AD7521UD

AD7523CD
AD7523JN
ADTS23KN
AD7523LN
AD75233D
AD7523TD
ARTH23UD
ADT5804D
ADTH30JN
ADTS5I0KD
ACT530KN
AD7530LO
ADTII0LN
AQTIAID
ADT33TJIN

AD7531KD
AD7531KN
AD7531LD
AD7531LN
ADY533A0
AD75338D
AD?7533CD

JAD7S334N

AD7533KN
ARTEIALN
AD75335D
AD7533TD
AD7533UD
AD7541AD
AD7541BD
ADTS541JN
AD7541KN
AD75415D
AD7541TD

Commedore
2332

2364

Datel

AMC-8013
DAG7520
DACT521

'VR-8069

Eurosil

E1115
E1151

Exar

XR2240
XRE038
XRL555
XRL556
XR2242

Fairchild

2ATD1
pA102
#A105
uB107
uAI08.
wAI10
ah111
ARA301
©A302
#A305
wA307
«A308
4uA310
#A311
uh723
uA733
wA740

Harris

HA27z20

HD6402

H10-0200-8
HI4.0200-2
HI1-0200-4
HI1-0200-5
HI1.0200.8
H12.0200.2
HI2-0200-4
H12-0200.5
+12:0200-8
H13.0200.5
HI0.0201-8
H11.0201-2

“HI1-0201-4

A-10

AD7531KD
AD7S31KN
AD7531LD
ADZEIILN

"AD7533AD

AR75338D
AD7533CD

_ADTSRIIN

ADT533KN
AD7533LN
AD75335D
AD7533TD
AD7533U0
AD7541AD
AD7541BD
AD7541JN
AD7SA1KN:
AD75415D
AD7541TD:

Intersit -

1M7332 -
7364,

Intersil

ICLBO13
AD7S20 .
AD7521
£D75R3
AD7533
AD75T
ADS9G- .
ICL803E
ICLBCES: - -

Intersijl
ICM1L15A

ICMIT1EB
*Intersit
ICM 7240

1CL8038
ICM7555
IGM7556

_lCmraaz

Intersil
LM
LMie2
LM105
LM107
LM108
LM110
LM114
LM301
LM302
LM305
LM307
Lm3o8
LM310
tM311
#AT23
#8733
uAT40
uATA1
2A748
wA777

Intersil

IM7332
IM7364

Intersil

2114
iM7352
IM7384

Inlargit

1GLBO21
1ME402
0G200B/0
DG200AK
DG200BK
DG200BK
DG200AK/BI38
DG200AA

DG200AA/883B
DG200Cy
DG201B/C
DG201AK
DG2018K

Hil-02015

HI1-0201-8
HI3-0201-5
HI0-0508-6 .
HIT0508.2
HI4-0508-5
HI1-0508-6 -
H13-0508-5

KID-0508A-6"
- HI1-0508A.-2

HIT-050845
HI1-0508A-8

HI2-0508A:5
H10-0508-6
HI1.0509-2
HI10508-5
HI1.0505-8
HI3-0506-5
HI0-05094-6
HI1-0509A-2
HI1-0509A.5
Hi1.05084.8

HI3-0509A-5
HI0.0506-6
HI1-0506-2
HI1-0506-5,
HI1-0506-8
HI3-0506.5
HI0-05076
HI1-0507-2.
HI1-0507-5
HI1-0507-8
Hi3-0507-5

Hi-5040-5
H|1-5040-2
HI1.5040-5
HI1-5040-8
Hi0-5041.6
Hi1-5041-2

HI1-3041.5

HI1-5041-B

HIQ-5042-6

HI1-5042-2
HI1-6042-5
HI1.5042-8
HI0-5043-6
H11-5043:2
HI1-5043-5
HI1-5043-8
HID-5044-5
M11:8044.2
HI1-5044.5
HI1.5044-8
HID-5045-6
HI1-5045-2
H11.5045-5
HI1.5045-8
HiQ-5046-6
M{1.5046-2
HI1-5046-5
HI1-5048-8
HI3-5047-6
H(1-5047-2
HI1.5047-5
H(1-5047-8
HI0.5048.6
HI1.8048.2
H11.8048.8
H11.5048.8
HID-5040-8

HI15040.3

Hi1 5050 ]
Hi1.5050-8
HID-5051-6
HI1-5051-2
HI1-5061-5

LM4250

MicroPower
Systams

ME7520JD
MP7520JN
MF7520KD
MP7520KN
MPT520LD
MP7320LN
MP7320SD
MP7520TD

".DB201BK. .
DG201AK/8838
DG201GS
‘IHE108C/D

T IHB10BMJE

IHE108CJE
'HE108MUE/B838
IHE108CPE -
IH5108CID
|H5108MJE,
IH5108IJE
|H5108MJE/B83B

IH3108CPE
[H6208C/D
IMB2OBMJIE
IH620BCJE
|H62OBMJEIEB3B
|HE208CP
IH5ZUECID
IHE20BMJE
IHB208|JE
IH5208MJE/8B38

" IH5208CFE

'HB116C/D
IHE116MJI
IH5 116G
IH&116M,)1/8838
IHG116CP
IH6216C/D
IHEZ 16MJ1
IHB2 1L
IHB2Z 16MJI/8838
IHB216CP!

|H5040C/D
IM5040MJE
IH5040CFE
IH5040MJE/BB3E
IH5041CID
IHS041MJE
tHS041CPE
IH5041MJE/BB3B

- 1HE042CI0

iH5042MJE
|H5042CPE

- IH5042MJU /8538

IH5043C/D
IHS043MJE -
TH5043CFE
IH5043MJE/BR3B
IHQ44CID
IHE044MJE
|HS044CPE  *
IH5044MJE/BR3B
1H5045CID
(H5045MJE
IH5045CPE
IH5045MJE/BB3B
IH5Q46G/0
IH5046MJE
IH5046CPE
IHS046MJE/G835
IHS047C/D
1H5047MJE
IH5Q47CPE
I1H5047MJE/B83B
|H5048CD
IHS048MJIE
1H5048CJE,CPC
IHS04BMJIE/BE3B
IH5049G/D
IH504SMJ E
IHB04GCJE,CPE
IH5049M.E/BB3B
IH5050C/D
IHS050MJE
IHE050CJE.CPE
IHE050M, E/3838
IHS051C/D
JH5051MJE
1HS051CJE,CPE
1H5051MJE/BBIB
EM107 -
LM4250

"Interstl

AD75204D
AD75200N
AD7520KD

ADT7502LN
AD752050
ADT52QTD



IC Alternate Source Index {continued)

continusd

MP7520UD
MP7521JD
MP7521JN
MP7521KD
MP7521KN
MP7521LD
MP7821LN
MP75215D :
MP7521TD
MP7521UD
MP7522JN
MPTHZ3KN
MF7523LN
MP7530JD
MP75304N
MP7530K0.
MPTEI0KN
MET530LD
MPTSI0LN
MP75314D
MPT531JN
MP75E31KD
MBTEI1KN
MP7531LD
MP7531LN
MP7533AD
MP7533BD
MP7533CD
MPPEIIIN
MP7533KN
MP7533LN
MP753350
MP7533TD
MP7633UD
MP7621AD
MP7621BD
MP7621JN
MP7621KN
MP7621SD
MP7621T0

" Mitsubishi
M58435°

Malorola -

LM101
LM105
LM107
LM110
L1114
LM301
LM305
LM307
LM308
tM310
LM311
MCME8332
MGCMBEI6
MC1723
MC1741
MC1748
MHWSS0

National
Semiconductor

ADT5204D (DAC1022LC D)y
AD75204N (DAC1022LCN)
AD7520KN (DAG1021LCD)
AD7S20KN (DAG1021LCN)
AD7520L0 (DAC1020LCD)
AD7520LN (DAC1020LGN)
AD75205K (DAC1022LD)
AD7520TD {DACI021LDY
AD7520UD {DAC1020LD)
AD7521J0D (DAC1222LGD)
AD7521JN (DAG1222LCN)
AD7521KD (DAC1221LCD)
AD7521KN (DAC12211L.CN)
AD7521LD (DAC1220LCD)
AD7S21LN (DAC1220LEGN)
AD7521SD {DAG1222LD)
AD7521TD (DAC1221L0}
AD7521UD (DAC1220LD}
AD75304D (DAC1022LGD)
AD7530JN (DAG1022LEN)
AD7530KD {DAC1021LED)
ADTS30KN (DAC1021LCN}
AD7530LE0 (DAC1020LCDY
* AD7530LN (DAG1020LCN)
AD75214D {DACT222LCD)
AD7531JN (DAC1222LCN)
AD7S31KD {DAC1221LCD)
AD7531KN {DAC1221LCN)
AD7531LD (DAC1220LCD)

AD7520UD
AD7E21JD
AD7B21N
AD7521KD
ADT2TKN
ADTEZILD
AD7521LN
ADT521SD
ADT521T0
ADTEZIUD
AD7523JN
ADT523KN
ADT523LN
ADYEI0JD
ADTS30JN
ADTS30KD
ADT530KN
AD7530L0
AD7530LN
AD7531JD

ADTE31JdN

ADT531KD
AD7531KN
AD7531LD
ADTSAILN
AR7533AD
AD7533BD
AD7533CD
AD7533JN

AD7E3IKN

ADZS33LN
AD75333D
AD7533TD
AD7523U0
AD7541AD
AD7541BD
AD7S41JN
AD7541LN
AD75415D
AD7541TD

iniersil
1CM11158

Intersil

LM101
LM105
LM107
LM110Q
LM111
LM301
LM305
1.M307
LM308

Intersil

ADT7520J0
AD7520KD
AD7520KD
AD7520KN
AD7520LD
AD7520LN
AD75205D
AD7520TD
AD7520UD
AD7521J0
ADTS21JN
AD7521KD
ADTEZ1KN
AD7521LD
ADTE21LN
AD75215D
AD7521TD
AD7521D
AD?78304D
AD7SI0N
- AD7530KD
AD7530KN
AD?RI0LD
AD7TS0LN
-AD?S314D
ADTHI1IN
ADTEIKD
ADTSIIKN
AD7531LD

AD7531LN [DAC1220LCN}
AD7533AD (DACﬂOZZtCD)

ADTS {l
AD7523LN (DAC1020LCN)
AD7533SD (DAC1022L0)
AD7533TD (DAC1021LC)
ART533U0 (DAG1020LD)
AHD139CE '
ARD1I9D
AHQ138D/883
AHD142CD
AHQ142D
AHO142DIEB3
AH0143CD
AHO143D
AHO143Di883
AHO144GD
AHO144D .
AHO144D/6883
ADD145CD
AHO0145D
AHQ145DiB83
AHO146CD
AHO14BD,
AHO146DIB83
AHO161CD
AHO161D *
AHO161D/83
AHO162CD
AHO1620
AHD162D/836
AHQ163CD
AHO1B3 °
AH01630/883
AHO164CD
AHQ164D
AH{Q1640/883
AHS00ACN
AHS010CN
AHSO11CN
AHED12CN
ANS013CN
AH5014CN
AHSOYSCN
AHSO16CN
AMITO09CN
AMI7COICN
AMI7I0CN
AMITCI0CN
AMITTICN
AMITCTICN
AMIT12CN
AMI?CI12CN
OM7355
DM7556
LE11201D - |
LF11201D/883
LF11508D
LF115080:883
LF11509D.

LF 1150901883
LF13201
LH0042
LH2108
LHZ110
LH2111

LM741
LM742
MMS52132°
MMS2164
MMT74C946

AD7531LN
AD7533AD
AD75331BD
ADR7533CD
AD7533N
AD7533KN
AD7533LN
AD75333D
ADTIIITD
ADTS3UD
DGI39BK
DG139AK
DG139AKSE3B
DG142BK
DG142AK
DG142AKIBEIB
CG143BK
DG143AK

DG 143AKIBEIR
DG 144BK
DG144AK
DG144AKIBEIR
QG1a5BK
DG145AK |
CG143AKIBEIR
DG146BK
DG146AK
BG146AK/BBIB

_ DG161BK

DGIS1AK
DG161AK/EBIB
DG162BK

DGE162AK
DG162AKIBRIE
DG163BK
DG163AK
DG163AKIBE3B
DG164BK
DG164AK
DG164AKBEIB
IH5009CPD
IH5010CPD
IH5011CPE
IHS012CPE
1H3Q13CPD
I145014CPD
IH5015CPE
IH5016CPE
{HS009CGPD
|HBO0SCPD
IH5010CPD
1H5010CPD
I1H5011CPE
IH5011CPE
IH5012CPE
IM5012CPE
ICM7555

DG201AKIBA3B
|HB108MJE
IHSTOBMJ Er‘&BSB
{HB208M
IHB2DBMJEIBBJB
bG.

zAT46
IM7332
IM7364
ICM7224

NEC
uPDB16C

«PD2332
«PD2364 -

NPC

. SM5510 -

OKI
MSM303
Panasonic/Matsushita

MNB0S1
MNG093

Phillips/Fasalec

MB7B
MBI101
MB103

t OMB105

MB107
MB108
MB143
MB144
MB310

Plgssay
SC748
PMI

PM308
555741

" Raytheon

LH2101
LH2301
LH2311
LM101
LM105

CD22015&
CPD6402

Samsong

KS5240U01E
KS5240B01J

K$5240B0TH,
K55240810H
KS5240B12H,

" KE5240820H

Sanyo
LC7523

Signelics

wA723
2AT733
wA740
#ATe1
WAT48
LH2101
LH2108
LH3301
LH2308

Intersil
ICM7038B

ICM11158 © -

ICM7223,
[CM7050
iM7332
IMT364
Intersil
ICM11158
Inforsil
ADI03
Intersil
1ICM70388
ICM70514A

Intersil

ICM72450

(CM72458 -
ICM72456
ICM7245L)
ICM7245D
ICM724EE
ICM7245A
ICM7245F
ICM1115B

Intersil
kA748
Intersil

LM308 .
wATA1

ntersli

LH2101
LHZ301 -
LH2311
LM10%
LM105
LM107
LM1cB

wAT4Y
#ATAB

Intersil

LM101 -
LM107

ICM7051A
IM6402

intersil

1CM7245U
ICM7245A
IGM7245B
ICM72480
ICM7245E
1CM7245F

_Ip(ersil
AD7523

Intersil
uAT23
uA733
wATAD

LHZ2301
LH2308




IC Alternate Source Index (conti'nued)

J \ continued

Silicon General

uATT7
G101
3G105

SG7520
SG7521
$G7523

Siligonix

DF412 - .
DG123AL
D&123AP
DG123BP
DG125AL
DG125AP
CG125BP
DG139AL -
DG129AF
DG130BF
DG142AL
DG1424P
DG142BP
DG143AL
DG143AP
DG143BP
DGT44AL
DG144AP
DG144AP
DG145AL
DG145AF
. DG145BP
DG146AL
DG14BAP
DG1468P
BG161AL
DG161AP
DG1616P
DG162AL
DG162AP
DG162BP"
DG163AL
DG163AP
DG1638P
DG164AL
DG164AP
DG 164BP
DG180AA
DG1B0AL
DG180AP
DG180BA
DG180BP
0GI81AA
DGI81AL
DG151AP
DG181BA.
DG1318P
DG182AA

DG182AL
DG1B2AP
DG1826A .
DG182BP

DG183AL
DG183AP

DG185AL
DG183AP
DG1BSBP

DG186AA
DG18BAL

Intersil

AD7521
ADTE2S

Intersil

ICM7214
DG123AL

DGM182AK
DG182BA
DGM1828A
DG1828K
DGM182BK
DG183AL
DG183AK
DG183BK
DG1B4AL
DG184AK
DG184BK
DG185AL
DEM185AL
DG185AK
DGM185AK
DG185BK
DGM185BK
DG186AA
DG186AL

DG136AP
DG186BA
DG1888R
DG187AA
DG1B7AL
DG187AFP
DG187BA
DG1E7BP
DGABBAA

DG18BAL
DG188AP
DG188BA
DG138BP

DG 189AL
DG189AP

DG1AL
DG1§1AP
DG191BP
LG200AA

" DGRO0AL

DGE200AF
DG200BA
DG200BF
DG200C)

DG201AP
DE201BF
DG201CJ
DGIBTAA
DGIBTAK
DG3g14AP

DG3E7BK
DG387BP
DEII0AK
CG330AP
DG390BK
DG390BP -
DG390C
DG503
DGS0SAR
DGS08BR
DGBOSCY
DG507AR
DGS07BR
DGES07C,
DAZGRAP
DGE08BP
DGS0BCY
DG5094AP
e
DG508C
D123AL
D123AP
D1238P
D125AL
D1254P

D125BF

D12gAL
0129AP
D1298p -

Spragus

UCN-4112M
UCN-4113M
UHP-503

Synertek

5Y2332
SY2364

DG188AK
0G186BA

DEM188AA
DG188AL
DG 188AK
DG188BA
DGM13BBA
DG1BBBK
DGIB9AL
DG189AK
DG189BK
DG190AL
DG190AK
DG190BK
DG191AL
DGMT191AL
DG191AK
DEMI91AK
bG191BK.
DGM191BK
DG200AA
DG200AL
DG200AK
DG200BA
DG200BK
DG200C)
DG201AK
DG201BK
DG201Cy
DGMT8ZAA
DGM182AK
DGM182AK
DGM1818A
DGMIS1BK
DGMT8IBK
DGM181C)
DGMIBSAK
DGM1BSAK

DGEM184BK -

DGM184BK
DGM184CY
DGM18BAA

DGM18BAK *

DGM188AK
DGM175A
DGM1878K
DGM187BK
DGM191AK
DGM1814K
DGM190BK
DGM1{20BK
DEMIEDES
ADS03
16116 MU
IH6116CJ|
1H61186CPT
IHE216MJ1
IH6216GJf
IHE218CP!
IHE 108MJE
IHE 108CIE
IH8108CPE
IHE208MJE
IHE208C.E
1HE208CP
D123AL -
D123AK
D123BK
D1288J
D125AL
D125AK
D128BK
£1258
0123AL
D129AK
D129BK

Intersil

ICM70514
{CM7038B
ADS503

Intersil

IM7332
IM7364

Tl

© pAT23

#A733
wAT41

SN745188
TLiB2CL
TL182CN
TL182/L
TL182IN
TL182ML
TL185G]
TL185CN
TL18514
TL185IN
TE185MJ

TL191IN
TL191MJ
TL503

Toshiba

TCB031P
TC8051P
TCBOSEPA
TC8O57P
TMM2114

TMMm2332 .
TMM2364

Intersil

pAZ23
uAT733

LM3n
DGM182BA
DGM1B2BA
DGM182C)
DGM182BA
DGM1B2C
DGM182A4
IH5045CJE
IHE045CPE .
IH3045CJE
tH5045CPE
IHB045MJE
{HE0420TW
IM5042CPE
IH5042CTW
IH5042CPE
IH5042MTW
IH5043CUE
1H5043CPE
IH5043CJE
IH5043CPE
IH5043MJE
ADS03

Infersil

ICM7038A
ICM70388
ICM11156
ICM7038D
2114
IM7332
IM7364



DISCRETE CROSS REFERENCE

¥
ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL
SOURCE PRODUCT EQUIVALENT SOURCE PRODUCT EGUIVALENT SOURCE PRODUCT  EQUIVALENT SOUREE PRODUCT  EGUIVALENT
1008 2N5458 ENZEO5 2N2607 2N3331 BN5270 N394 17132
000 - 2NBE84 2NBE07 2NZED7 BN3332 2N5268 2N3815 17132
102M ENIEEE 2N2B08 2NZE0B 2NB333 7132 2N3B16 17130
1025 BNE457 2NDB0A 2N2888 2N3339 1132 2NIBIEA 171304
102M BNE45T ENQEDQJAN 2N2E08JAN 2N3335 138 2837 17130
1038 NG5S 2N2B3Y 7120 2NBE36- 1132 2N3817A 71308
104M NS95E | 2N2B40 T122 2N3347 11137 . BN3B19 2M5484
105M 2NEASG 2N2649 IT122 SN3348 17438 2NB820 2N2E0E
105U 2N4340 2N2B42 11120 BN3349 17139 2n3821 2N3821
10EM . 205485 2NZE43 imez 2N3350 17137 2Nn3822 EN3822
107 2N5488 ENZ544 Imeg ENG351 17138 . 2N3SE3 2N382s
1104 ENIEES 2N2G5E IT120 EN3352 IT189 2N33Ra 2n3B2a
1200 PN3B3E . EN2B5EA IT120 2N3265 2N4340 2N38a7 IT120
125U " 2N4338 2N2720 17128 BN338E 2N2333 EN2808 IT120
12774 oNZ822 aN2721 mzz2 2N33E7 2N4338 2N3909 2N2608
12784 2Naa21 gNE7eR 17120 .| enz3ss 2M4341 2NIS0SA 2N2608
¥ 1279A 2Nag21 2NZ802 11139 2N3389 2N4335 BN3921 2N3821
12804 2N4224 2NZ2B08 17138 SN3370 2N4338 2N3922 aN3g2z
1281A 2N3822 2N2804 1138 2N3376 2N2508 2N39a8 - T132
12824 2NA34T 2N2ZBOS 17138 2N3378 2N2608 2N3350 T132
1283A 2N4340 IV IT139 2N3380 2NZ508 2N3854 2N3954
12844 2NaRze 2N2B07 1139 . 2N33g2 2N39g4 2N3354A 2N3SE4A
12854 ENd821 2NE841 2N2EG? 2N3384 2N25e3 « | En3858 2N2955
1288A 2N4220 ENEEL] 2N2607 2N33as 2N5114 2N2S554 2N39B5A
130U 2N3E87 . 2NZR43 2N3507 - 2N3409 IT122 2N3856 2NI556
13254 2Ndzz2 2NEB44 2N2607 2N3410 IT122 2N3957 2NB9S7
135U - 2N4333 2N2003. 1122 2N3419 IT122 EN3EEE 2N4418
14T 2N4224 ENZ802A 17120 2N3423 IT122 EN39E7 2N4221
135U 2N4416 22310 1122 2N3424 mze BN3EG7A 2N4221
17144 2N434D° ENEDN3 7132 2N3425 mzz2 2N3988 2N3685
1825 EN4331 2N2314 7120 . | enzazs 2N4341 2N3EEEA 2N3BRS
1835 2N3B23 2N2915 IT120 EN2437 2Na340 2N3359 2N3685
1875 2N4338 2N291 EA IT120 2N3438 2N9338 2N29E9A 2N3685
1985 2N4340 . 2N2915 , IT120 EN3452 aN4220 . 3N2370 2N3870
1868 2N4341 2N2916A 1T120 2N3453 - 2N4338 2N3971 ' 2N3971
2000M 2N36823 2N2917 17122 . 2N3454 2N4338 2NRa7e 2N3972
2001M 2N3823 2N2918 1122 2N3455 2N4340 2N3ead 2N385a
2005 2N43g2 2N2918 17120 2N3456 2N4338 2N3593A 2N388a
200U 2N3B24 . 3N29134 T2 2Na4587 2N4338 2M3394 BN33S4
2018 BN4331 2N2320 2N2920 2N3458 2N4341 . 2N39S4AA 2N3554
2028 2N43gR 2N2920A . EN2S20 2N3453 2N4338 2N4008 132
2038 2N3821 2N2938 IT12C 2N3450 2N4338 2N4D10 17132
2048 ZNRE2H 2N2337 IT120 2N3513 .oIFeg 3N4011 IT132
207BA 2NBI55 2N2872 IT122 2N3514 123 EN4015 17188
20784 203955 aNEB73 Imz2 2N3B1S mza 2N4016 7137
20804 2N3gE5A 2NRO74 11120 2NB516 17123 ENAD17 17188
20814 2N3955A 2N2875 IT12D 2NB517 IT22 2N4018 1138 -
2093M 2N3687 ZN2S76 IT120 2N3521 I§EE] ZNA019 IT138
2054M 2NIEES 2N2977 IT120 | 2na3522 17122 . 2N402D 7138
2085M 2N3588 2NZ978 IT120 2N3574 . ENZED7 2Na0z1 17138
20984 N3II54 22978 1m20 2NE575 2NZED7 2N4022 L]
2099A 2N3955A 2NZ0B0 ITi21 2N3578 2N2B08 ENA4D23 : 11137
2100 416 : 2NZ881 122 2N3587 IT1ee 2N4024 7137
2130U aNsase BNZSB2 T122 2N3508 aNt72 2N4025 . IMaEz
21320 2N3385 2N3043 T121 2N38E0 T2 2N4025 3N183
21344 2N395E . 2N3D44 IT722 2N3584 2N3684 2N4038 : 2N4351
21380 EN3S57 2N3045 7122 ENIBE4A 2N3684 2N4033 2N435A
21280 EN3E58 2N3046 IT121 2NBSEs ENZE85 . 2N40BS 3N163
21380 2N3958 2N2047 Ir1aa 2NIEE5A 2N36E5 2N403E 2N158
2147U 2N3558 2N3048 Im122 2N3IBBR 2N3EBE 2N4DET aN1ES
214BU 2NI95E : 2N3049 IT188 2NIEBBA 2N3E8S an408a 2N3854
21404 2N3958 2N3050 IT138 2NZEB7 2N35a7 2N4083 2N3955
231§ 2N3954 2N3051 EC] - 2N3BB7A 23587 ZN4DE4 2N3B54
2328 2N3955 2N3052 IT128 N3725 17181 2N4DES 2N3855
EEES 23956 2N305S IT138 2NE727 IT130 . 2Na0g1 2N4D91
2348 2Nga57 2N3086 ENfi‘aMD 2N3728 ITe2 2NADA 2N40I1
2258 2N3958 2NZ087 2N4338 2N3729 11121 : ENADITJAN, 2N4097JAN.
2410 2N4B8S 2N3068 2N4338 BN3800 IT132 2N4DI1 JANTXK 2NA0T1JANTX
250U 2N40S1 - ZN30ED 2N4341 2N3801 T3z - BN40STJANTXY 2NA0ZTIANTRY
251U 2N4382 2N3070 2N4338 . 2N3goz2 . IT132 2N4082 gN4faR
anz050 T120 2N3D71 2N4I38 2N3803 IT182 2N40924 2N4082
2N2D50A m121 2N3054 2N4339 ENZ804 171280 2nag92JAN 2N4DS2JAN
2N20E0B T121 ENG08S 2NA339 EN3B04A 71304 2NADG2SIANTX 2N40S2JANTX
EINEEER] IT122 2N3085 EN4339 2NEBDS 17180 ZNADSZIANTRY 2NAOSEJANTRY
2n2223A a1 2N3087 2NA339 2N3B0SA IT1204 2N4083 2N4083
2N2388 EN2BOY 283088 2N4339 2NIBOG 17122 2N4083A 2N4DS3
2N2388A SNZB08 EN3088A 2N4339 2NIB07 17122 ) ENAOS3JAN . 2N4DE3UAN
2N3433 IT132 2N3083 2N4339 2N3808 11122 2NADSZJANTX 2NADI3JANTX
BN24534 [ 2NA08SA 2N4333 ’ 2N3209 IT22 ENADIBIANTRY BNADS2JANTXY
2N2480 IT2e aNaT13 2N2607 2N3810 2NZE10 2N4700 EN4100 .
EN2A20A IT121 2N3277 2N2EAS 2N3810A . 2N3810A 2N4117 2N4117
2NR4g7 EN2602 2N3278 2N2607 2N3811 2N2811 BN4117A 2N41170
ENEEEL] 2N2608 2N3328 2N5265 2N3811A 2N3B114A 2N4118 2N4118
~  ENE439 ENZB0S 2N3325 BN5257 2N3E12 maz - ENA118A 2Nd7118A
~ ENZ300 2N2B08 2M3330 2N5288 3N3843 1328 1 2na11s 2N4118
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A

DISCRETE CROSS REFERENCE (cont.)

LTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL
: suuncs PROOUCT EGUIVALENT SOURCE PRGDUCT  EQUIVALENT SUURCE PRODIUCT EQUIVALENT SOURCE PRODUCT,  EQUIVALENT
2NA41 194 2N41194 2NE045 7 2nE4se 2NE484 2N5484 NG 2NE484
2N4120 3N163 2N5048 2N5454 ENE485 2N3485 2NB48S 2NB483
2N4139 23322 2NE047 2N5454 2N5485 2N5485 2NEI02 - - T122
2Ndz20 BN4Z20 2N5078 BNE3ST 2N5515 2NBS1S 2NB503 71228
2N4220A BN4Z20 2N5030 T2z 2N5516 2NBS15 2NB550 2NABBEBA
2Ndz21 2N4E21 ZN5103 BNd418 2N5517 2N5517 2NESER 2N5432
2N4ZE1A 2N4221 2NS104 2N441E 2Ng5514 2N5518 250294 IT22
N 3N4222 ENS195 2N4415 2NSS519 ENB518 25011 2NEED7
2N4222A 2N4z22 2NG114 PNG114 2N552g 2N5520 25152 2N2E07
EN4223 2Naga3 3NGT14UAN BNS114JAN 2n5521 BN5521 2513 2NE270
2N4224 2N4224 2NS114JANTX 2NB114JANTX 2ng5ea 2N55a2 25118 2N2E07
2N4Z67 3N1E3 NG T14JANTRY ENE‘\ ‘\4.JANTXV 2N5523 2N5523 2318 aN2607
2N42ED 3NAET 2NS115 + 2NS115 2NES34 2NS524 2547 i
2N4302 2N43a2 ENG115JaN BNE116JAN 2N5545 2N354 25448 it
2N4303 2N5459 2NS115JANTX BNS11SJANTY 2NS546 2N39554 25148 i
2N4304 2N5458 2N511SIANTRY 2NE115JANTRY 2N5547 BN39E5 28J50 v
2N4328 2N4338 2W5118 2N5116 2N5548 2N4033 23J78 .
2N4338 2N4333 2N5118JAN 2NE116JAN 2N9555 J310 -258)79 s
BN4340 2N4340 2W5118JANTX 2N511ELANTX 2NSB5E 2N3EE5 28,480 "
2N4341 aN4349 2NET16JANTXY BN511BJANTXY 25557 2N3584 23K11 2NB457
2N4342 2N5AG1 2N5117 | 2N5117 2N5558 2N3584 28K12 2N5457 .
2N4343 2N5462 2N5118 2N5118 2NBEG1 U4l 25K13 2N3457 .
2N4351 2N4351 2N5148 2N5118 2N5562 U402 2SK132 ”
2N435e N163 2N5120 T131 2N5563 u4ds 25K1233 ve
2N4353 SN1?2 2N5121 iT132 2NEEE4 17550 25K134 e
2N4380 2NS4E0 2N5122 IT132 2NEEES IT550 25K135 ow
2N43ZE1 2N2609 2N5123 IT1317 2NE5ES 7550 23K15 2N48E8
2NadeR 2N5115 2N5124 17122 2N5592 2N3A22 23K17 2N54B4
2N4381 2N4391 2N9125 IT132 2N5593 2N3832 25K178 e
. ENa3gz 2nNads2 2NS158 2N5434 2N5534 " aNEEaz 25K179 "
EN4383 2N4393 2N5159 2NE433 2NE838 2NS638 K18 2N3821
2N5ATE N441 3N5163 ENZB2Z 2N5S539 2NSE39 251180 -
2N4416A EN441BA BNS196 2N51ER 2N5840 2N5B40 SK19 ITE4416
BN44T7 2N4416 2N5197 2N5197 2N5547 2N41174 25123 2N545
3N44as NS 2N51S8 2NBYSE ., | EnGEes 2N4117A 25K30 2NS458
2N4A4E 543 2N5 189 2N5188 ENSE48 2N4117A PSK32 ENZEZ2
2N4447 2N5432 2N5245 ITE4415 2N5553 2N5639 25K33 2N5397
N444S 2N5434 2N5246 2N548q 2N5654 2NSB29 25K34 ' 2N3g22
2N4856 2N4BEE BNE247 2N5488 2N5680 BNE4B4 2SK37 2N5484
2N485EA 2N48586 2N5248 ) ENG48S ENGEES 2N54B5 25Kd1 2N5458
2NABSEJAN 2N4B56JAN EN§254 17132 2NSB70 2N54E5 25K42 2NgB22
2N4BSEJANTX, 2N4BSEJANTY ENgess IT132 2N5793 17129 2EK4B ITE4032
BNABSEJANTXY 2N4ASEIANTXY 2N5256 IT130 2N5784 1128 25Ka4q ITE4418
2NABS7 2N4857 2N5257 2N5457 2NEYES 17139 25K48 2N5459
2N4B57A 2N4857 2N3258 BNS438 2N5788 IT129 25K48 ENZg2t
2NABS7JAN 2N4857.aN 2N5359 2N5458 2Ns797 2N2608 23Kag 2NBAB4
2NA8E7IANTX 2N4BSZUANTX 2N52E5 2NBE07 PN579E 2N2E02 25K50 {TEA416
2NABS7UANTXY 2N4BS7JANTXV 2NIZEE 2N2507 2N5799 2N2E08 23K54 2nN3gz2
EN4B5 2N4B58 ENSRE7 2N2808 2NSBO0 2NZE0E 25K55 2N3822
2N4B58A 2N4B58 2NS268 2N2EDE 2N58a1 2N4393 2SK56 2NBAsS
2N4858JAN 2N4ESBUAN 2N5288 2M2EDD 2N5802 2n4aa3 25K81 2N53397
BNABSEJANTX ENABSBIANTX 2nNS270 2N2E02 2NE5B03 2N4332 25KB5 J2a1
2NAGSBIANTXY 2NABEBIANTXY BNS277 2N4341 2N5843 Tiad 2SKE6 BNJE21
2N4Q59 2N4B59 PN5279 2Na241 2N5844 1130 25KE8 2N3g22
2N48554 2N4858 2N5358 2N4220 2N5E02 25802 25K72 2N5198
EN4gSgUAN 2N485EJAN 2N5359 2N4220 2N5303 2N5503 268 2n3g21
2N4BSSIANTX BN4BEEJANTX, 2N3360 2N4227 2N5S04 ENSED4 3N145 an1g3
2N4BEQ 2N4880 2NS3E1 2N4aH 2N5305 2N5305 3N145 3N183
BN4BE0A 2N4RBY 2N5382 2N4232 2N5808 2N5308 N147 3189
2NABBOJAN 2N4857UAN 2N5383 2N4z22 aNES07 2N5307 3N148 3N1Bg
2N4BEDJANTX 2N4BI7IANTX NS 2N4p22 2N5808 2n5808 2N148 aN161T
ENMBE] 2N4B81 EN5a31 2N4BE7A 2N5908 2N530S 3N150 3N1B2
2048814 2N4BB1 2Ngagz 2N4EBBA ENEST 2N5871 3N151 3N1ED
EN4BETJAN 2M4B58JAN 2N5393 2N4BBIA 2NSg12 2N5812 3N155 EN1E3
BNABE1JANTX ZNABSEJANTX aNG3g4 2NABGSA 2N584g 2N5488 3N1554 3N183
. EN4B87 4867 2N5335 2N4EBOA ENBSEQ 2NG436 158" 2N163
2N4887A 2N4BB7A 2N5398 BN4BBBA 2NBE51 BN5488 3NTSEA 3N1EZ
EN4BER 2N4BE8 2N8397 BNA387 2NEBS2 SNE424 3N157 3N163
2N4BERA 2N4BBIA 2NS338 2N5398 2NSgs3 2N5424 3N1574 Znnes
2N48ES | 2N4Bsg 2NS432 2NB432 2NBOES ITT22 138 3N1E3
2N4369A 2N4BESA 2N5433 2N5433 2NBoEg 1122 3N158A ENES
N4G7S 2N4B 7! 2N5434 NE434. 2NB087 IT121 3NTE0 ) 3N1gT
ama?s 2N4B79 2NB452 awsase 2NB0Ea T2 aner 3N18]
2N43d0 2N48ED ENB453 2N5453 ENEEE] 122 aN{E3 3N1E3
© EN4E37 17731 2N3454 2N5454 2NB0E0 1121 3N164 aN1Ee
2Nagse T3z h54! ENE457 2NBOS 1121 i| BN1BS 3N1BS
2h4g33 17132 2NS4ER BNG458 2NBOSE IT121 3NEE° 3N1BE
2N484D IT132 2N5458 2n5458 2NBa41 IT182 3N1E7 3NI61
2N4Z41 17131 2NS450 EN54E0 2NB442 IT122 3N1E8 3N1E1
2N4ag4R 1132 BAN5487 2N5461 2NE443 17122 LI 3N170
2N4355 IT122 2Nga62 2NE4E2 2NB444 T2 3N170 3N170
2N4958 IEEN 2N5463 NGBS 2NB445 7121 3N171 2N171
2N4a77 NS433 BN5464 2NS4E4 2N5445 1121 3N172 3N172
2N4g7e 2N5433 2N5465 ENS4ES 2NBa47 17121 » aN173 3N173
2N4973 2N4B5S 2N5471 2NS2ES NS4 ™24 IN17a 3NiES
2NS018 2N5018 2N5472 2NE2ES 2NE4S U310 aN175 3N170
2N5018 2N5018 BNE47E 2N52E8 2NE452 U310 3N175 3N170
2NS020 2N2843. 2NS474 2N5285 2NB453 U310 aN1z? a1
2N5021 2NaBg7 2NS475 2N5285 2NB454 us1o 3N 78 3178
2N5Da3 2N5450 - BN5478 BN52E8 2NE483 2NE4B3 BN179 3N172
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DISCRETE CROSS REFERENCE (cont) L A R E

ALTERNATE INTERSIL ALTERNATE INTERSIL.. ALTERNATE INTERSIL _ ALTERNATE INTERSIL A

SOURCE PRODUCT EQUIVALENT | SOUACE PRODUCT EQUIVALENT - : SOURCE PRODUCT EQUIVALENT. | |SOURCE PRODUCT - EQUIVALENT... -

3SN18C aN172 30YB8 IT122 - BFX78 . ENE3S7 CMB52 . ENSA432

an1el anN1B1 8F244 ZNS4BE 8FXB2 2NE0TD CMED3 H 2NE433

anN1BE 3N1B1 BE2444 2N3484 . BFXB3 . ENB019 . . CcMEs? v ENS433

3N183 3N161 BF2448 2N3485 BFX23 IT180A . « CMEDD 2N5433

3N1B8 ) aN1gs BF244C . eN54g8 . BFY2D mae , . CMEBE 2N5433

3N18S SN1B9 BF245 2N5a8E BFYE1 1122 R CMBBO © ZN4BEEA

3N180 3N18D BF245A . 2N2418 BFYE2 1122 | CMX740 2N5432

3131 3N18% BF2458 24418 BFYE3 IT122 CPeag 2N4021

3N207 3N18D BF2450 2hN4416 . - BFYR4 122 CPs43 2n5434

3NZ08 3N1EB BF248 T EN5485 BFYEE T2z " CPB50 2N3432

3sKaz 2N54B6 BFR464 2N5538 . | BFYBE 7122 . CP8S1 BNG433

38Kk23 2N538T BF2268 2N3538 BFYS1 IT122 - CPBS2 2NB433 .

3EK28 2N5387 BF2460 2N3538 BFYZ2 iT122 | CPBS3 © o 2NB4ad

421 24392 BF247 2h4031 BN2D3 . T122 D1101 2N3881 v

4360TP 2N5482 BF2a7a 2N4031 BSV2Z 2NAAE . 01102 . . 2N3g21 -

S033TP 2NS480 ' BF2473 2N4081 8s5v78 . 2N4BEEA . 31103 2Na33g

558U 2N241E BF247C 2N40g1 BEv78 . BNaB57A | D117 2N3821

SaT 2N5a87 . EF256 2N5ag4 . BEVEC EN4EEEA 01178 2N3821

BT 2N441E BFZ5BA o 2N5484 | BExXe2 01178 2N4338

703U . 2N4220 BFases eN4416 Ioca21 ENBEE'I D14B0 2N3Bz2

704U 2N4220 BF25EC 2N4415 . | C2305 . 2NE19E I D118 . 2N4338

708U 2N4224 BF320 - 2N54B1 c38 . 2N4338 + 01182 2N4338 '

07U E2N4B60 I BF320A 2NE4ED . | €213N . 2N5434 . D1183 2N4341

714U 2N3g22 | BF320B 2NS4B1T 810 2N4332 D1184 . B2N4340

734EU 2N4418 BF320C 2NE482 = 1 CB1 . E2N4221 . . 01185 . 2N4333

7340 - 2NE516 . BF34E ITE4392 - G812 2N4221 Dial EN4224

7510 2N4340 | BF347 J201 cg12 2N4pR1 0q202 eNage

752 2N4340 [ BF348 J318 CE14 2hd220 . - 01203 ENdEED ,

7830 zN4341 | BFa00 2N48g7 CB15 © ENd221 . D1391 2N4Z222 e

754l ' 2N4340 BFan1 2N4B87 . CE2D ZN4gz0 D13e2 EN4ZE0

733U . 2Nadas ' BFBOZ 2N4338 621 2N4220 D1303 ~. EN4220

756U 2h4340 BFE04 204338 ce22 . 2N4Z20 01420 2N4B88

A180 ITE441B BFEDS 2N4869 CE23 2N4220 | D429 . 2Nagaz

A187 . ITE4415 BFBDE 2N4859 C&24 anN4220 D1422 - 24858

AlgE | 2N4418 BFEOS . 2NagE8 G525 + BN4220 | DeTez1a IT128

Atg3 BN5484 BFB10 2N4858 CE50 . - : 2ha220 | D2T2218A m2g

A124 . 2MG4Bq BFET1 2N4B58 CEo1 . 2M4230 g DETE‘E'IS T2

A183 : 2N5484 . BFB16 2N48sg G652 2N4220 0272218, ©ITies

A138 [TE4416 . BFE1E 2N4B58 Ce53 . 2M4220 . para: 04 - m138 -

A197 . _ITE4Rg1 - BF317 2N4B5B . Ceaal 2N4341 . D2T2504A A 14 1<)

‘A198 ITE4392 BFg18 2N4B58 i | CE691 2N4341 DETEEDS R e -

A193 ITE4383 BFQ1Q . 4o CEE32 2Ngl3g - : D2TesDsA .. m13g

ASTRE2% 2N5484 BFQ11 U401 £B873 2N4341 D2T318 IT128

AST3822 25484 8ra12 uage . CE74 2N4341 . Dalda . 2NS195

ADT3823 2N4416 BFG13 © U403 . CEBO 2N4339 | DA402 . 2NETO6

A5T3024 2N4341 BFL14 u4na CEBDA 2N4338 . | DN3DsEA 2NEB21 .
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E108 J105 | FM1107A ENS308 17130 . 17120 |TEZ0EE 2N3885
E108 J108 FM1102 2N39S4 1T120A 171304 ITE30E7 23686
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MFE2035 . 2N434G . NDF94Q1 17500 | P1azs 2N5270 SOFESE IT122
MEE2133 - . 2N4B860 -+ | NDF3402 ITS01 1 midzs 2NE370 SES3BTS 2N5484
MFER9T2 | - 2N5433 . NDF2403 .. IT802 P105EE 2N260S ‘| SFTEO 2N4338
MFE3002 T aN1Tg - NOF9404 17503 .| PiogEE - 2N5118 SFTS02 2N4328
MFEZQD3  *.." GN'E4 NOF94C5 IT504 P1087E 2N5518 | SFTER3 2N4338
MFEG020 . BN1BB | NDF94GE 1T500 P1117E 2N5EA0 SFTS04 2N4338
MFE3021 2N1B6 R NOFg407 17501 P1118E . 2N5A41 SL3Q7AT IT128
MFEAQO? . BENgESS NOFg4C8 IT502 P1118E 2N5E40 SL3071BT IT129
MFE4008 2NISEE - NOFZ405 - IT503 : PFS10 2N5115 . SLE01ET IT129
MFEADOS . BN3BE5 NOFg410 . ITE04 PFE1O1 2N4BE7 SLA0IET 17129
MFE4Q10 ENZB08 NF3818 2N5484 - | PFE102 BN4BE7 5L350C . 17129
MFE4D1T . 2NEZB08 NF4302 BN5457 PF5103 2N4067 SLI5EC IT1E8
MFE4D12 - 2N2809 . | NFa303 . 2N5459 1 PEB1 2N5114 5U2000 2N4340
MFEG23 . IT7o0 - . ] NF4204 2N5458 1 PF5301 2M4118A 502520 2N3954
MKTO . . 2Ndd1B .| NF4sas an5432 | PFS301.1 AN4117A EEREY 2N3954
MMF1 . 2N5187 | NFdsag 2N5433 . | PEszO1-2 2N41184 suznze 2NGAs4
MME2 . - NF4447 : 2N5433 , PF5301-3 2N4118A 5U2023 2N3954
MME3 JENS188 NF4448 2N5433 PL1OS1 2n3823 Su2024 2N3A54
MMF4 2Ng922 NF500 2N9224 PL1092 ' 2N3g23 5U2025 2N3954
MMF5 . 2N5193 NFS01 AN4224 PL1093 2N3823 - sUz028 2N3954
F& ZNFOE5A, NFS08 ENd41E PL1CS4 angges guz027 2NB954
MMT3823 2N3EZB - NE5101 2N4TET PN3E84 . 2N388s Suzoes aNEASA
MP201 t124 ’ NF5102 2N4367 | PNBEAS 2N3685 | suages 2N3954
MP302 T2 . | NES102 2N4BE7 - PNSSEE 2N3638 5U2028 2N5197
MP203 . mas NF511 . 2N4860 PN3687 2N3E87 5442030 aN3954
MP31Q . ENepes | NE5153 - 2Nedd1 | PN4091 [TE4DE1 U020 . 2N3955
MPB11 2Nagas | NES20 2N3684 . PN40S2 ITE4052 52031 2N3954
MP312 © 2NAQ4d T . NES21 BN3685 PN40S3 ITE4083 502021 2NB198
MP313 7128 NF522 2N3&SE PN4220 J204 5U2032 2N3954
MP318 L IT120A NF523 2N3865 | PNazET Jori2 §U2023 2N2954
MP3s5g . 7132 - NF530 2N4341 PN4Z2R J203 | gu203a 2N3954
MR35 1130 : NFS301 2N41184 PN4223 J204 502034 2N3955
MP352 T120 NF5301-1 SN41174 BNAZ24 2202 502035 2NB954
MP358 T130A NEB301 .2 N4119A . PN4342 2N5461 | $42038 2N2Q55
MP350 o IT132 NF5301-3 - 2N41184 1 PNAZED 2NB4E0 512074 2N3954
MP3E1 1T130A . | NEE3 ZN4333 . PN4Eg'I ITEAZ81 1 8u2a7s 2N3354
MPE52 ) T304 NEG32 B PN4332 ITE43%2 . §Ug078 2NB954
MP3354 2N3D54 ; NP523 2N433S | PN4d1E ; ITE4415 §Uz2077 BNDES4
MP385a4 © o EN3SE4A NFE457 2N5AS7 PNABSE 2N4B5S SUBA77 2NBI3Y
MP3ESE | . 8N3855 . NFS458 2NB45E . PN4857 2N4857 802078 2N2955
MP3gS5E . 2NIgSE NF5459 NS4 . .| Pn4BSE 2N9858 U207 ZND855
MP3F57 t 2N3g57 NFS4E4 2NS48d . PNA85Y . 2N4853 - gu2080 U404
MP3358 . 2N3S58 NFES485 . 2N548S . PNASS . 2N42E0 502081 U404
MPs30§ - 2N5805 NEE48S 2NB425 PN4gg1 2N4881 §U2as8 2N5187
MPZ308 . 2N3806 ' | NFS555 2N5482 PNSOZ3 - 2NB4GQ 5U2088A BNE197
MP5907 . BN5807 . | WFgE3d 2N5B30 PTC15% ENS484 SUZ20988 . 2NG198
MPEI08 .- BNSS0B . NFEE3T NESAS PTC152 2N5485 52098 2NB197
MPS309 2n5809 NFS840 2N5B40 . SAZSE3 122 | §42099a 2N5197
MP5a11 2N5317 | MNFS653 2N4B80 542254 1123 SU2385 2N3854
MPES12 2NES12 ° | NFS854 2N4BET . BA2255 IT122 5UZ3E5A BNBES4
MPEO4 .. eNssao .| nesen EN5432 SARE44 . 11180 : 502385 2NB3SS
MPE30 . ENSSE0 NF581 2N5432 542848 1120 . SUZ366A 2N3955
measr oo 2N5521 NESE2 - gN5433 . S42710 1120 5U2387 2N3855
MPog2 : 2N5SE2 - NFS83 2NG434 582711 1129 SU2367A 2N3355
MPE33 . 25823 . NFE84 .- 2Ns423 | sA2712 -ma1 . SU2388 BNIBSE
MPE25 2N3854 . | NFS85 2N4BSE - SAE713 1181 5U2358A 2NE95E
MPB36 . BN3SS5 - | WFB451 u3g 5A2714 mezz SU238 2N2857
MPA3T . 2N3955 NFE452 . uzio SAR715 11120 SU23634 2N3D57
MPE38 - 2N39Se | NFB453 . u3n 542716 1120 . 5024 2NES07
MPE39 ©OBN38S? . . | NFE454 U310 . 5A2717 121 502411 2N5808
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DISCRETE CROSS REFERENCE (cont.) : ' T SR

1
. 1
ALTERNATE INTERSH ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL A
SOURCE PRODUCT . EQUIVALENT SOURCE PRODUCT - EQUIVALENT SOURCE PRODUET EQUIVALENT SOURCE PRODUCT  EOUIVALENT - -
S4z412 2N5808 TBE3054 2N5909 U183 ZN3ERd E U405 u4ds
S3552 u4ag1 . 1059811 15811 U1837E 2NB4BS U408 405
SU2852M ua01 TOGS114 . 1158711 e EN5397 U410 2N3855
Su2BS3 Uant 105818 - 175912 U1897E U1gg7 U411 © 2N3995
SLI2EEEM - U401 1059124 178812 18588 01888 Uaiz aN3858
SUPES4 ©ousm 0700 1122 LI183sE’ yiege uag 2N5a08
SU285aM Uagt 10701 T122 U197 ENA33g u4za 2NBI08
SUZESS U402 10708 IT122 U138 2Ng3a0 U423 2N5809
SU2555M U402 70710 P IT1RE U1ga 2Nd341 uazs EN5908
SU2EEE 404 W Imez U1984E ENAATE uazs5 2N5508
SUZESEM Usna D713 17122 =] gNaeg] U428 2NBS0S -
SX3819 2n5484 TI514 2N434D U201 2N4830 Uagg J308IXE)
SX3B20 ' ENEBGD8 TIS2E 2N3854 = 2N4358 U431 - WJ3100X2)
D168 iT1ee TISEE ENAS54 USav7E ENd41E 440 1]
D104 IT12¢ Tise? 2NE9EE gzt EN4351 Uas1 . T5812 .
10102 IT129 TIS24 2NSABE Ugog 2N4381 : uctoo 2N3864 '
10200 IT129 Tisd1 2N4gzg U221 1 ue1ig - 2NDEBS ,
10207 IT128 TISd2 2N4353 . g3 uagz2 UG115 2n4340
TD202 IT129 TISE8 2N5484 U233 U233 ucrag 2NBESE
D221 IT128 TISS8 2N54ASE 123 uzB4 uc13g BN3687
10224 IT122 TiSea " 2N3955A ugss - U235 1 uc1ss 2N4418
10225 IT122 TISBS 2N3985A 1240 2N5432 UC1700 3N163
10228 IT128 TIS70 2N33568 Uz41 2NB433 Uc1784 3N183
0227 . IT128 71873 174431 Lza2 2N5432 ucz0 2N2EEB
TD228 IT22 TIS74 ITE4RG2 U243 2N5433 uG200 EN3B24
10229 [T122 TI875 ITE4393 Ug44 2N5430 1 uc2ot 2NEB2d
10230 ' 1121 TISEE 2NA415 U248 2N5302 uczt SNZEB7
10231 17121 TIS8BA 2N4418 | U24gA 2N5905 ucz210 2N4416
10232 mee TIXS33 2N43392 uz49 2N5903 | uc2130 2NE452
10233 im122 TIX535 3N4857 U248A 2NBS07 1 02132 ENE453
10234 1122 TIXS38 2M4381 1 ussc 2NS904 UC2134 2N5454
10235 " (1122 TIXS41 2M4859 UZ50A 2N5908 uce13s ENGAS4
D236 Mz TIX542 SN5633 | u2s 2N5805 ug2138 2N5454
10237 ITi2g TIX559 2N5459 U251A 2N5909 Uc2138 2N3g38
D228 Imzz TIXS78 2Ma341 | uesz 15811 UC2147 2N3858
70239 T2 TIX879 2N4341 | Uesa 175312 uc2148 2N335E
D240 IT121 | TN#117 2N4117 uzs4 2N4859 uc21a9 2N3838
10847 IT181 TNAT17A SN4117A [VERH] 2N4850 ucgeg 2N3322
TD242 IT9204 TN4118 2Nn4118 U258 2N4BE1 LUcza0 2N488S
TD243 111204 TNA11BA EIVARETS uzs7 uas7 Lcsaq 2N4BES
TD244 IT129 TN4118 2N4119 U252/T0-71 U257/T0)-71 Uc2s0 2N4031
TD245 ] TN4119A 2N4118A L2568 2N4B5E | tcass 2N4392
D246 - IT129 TN4B38 2N4338 [TERk] 2NAT1BA UCE7EB 3N1ES,
D247 - IT129 TN4333 2N4233 2734 2N411BA | ucaco 2N2E08
TO248 NREE] TNAZ4Q 2N4340 uz72 2N41184 | UC310 BN2E07
TDESO IT120A TN4341 2N4341 U274a 2N4115A uG3zo BNZE07
. TORS05 11138 TN5R277 2N4341 275 2N4°194 ucase 2N2607
{ 10400 11139 N5278 2N4341 US754 . ENAT1RA Uca4n 2N2607
10401 11139 | 1PST14 BNST14 uz80 2NB452 | ucao 2N2B08
0402 11138 TP5115 2N5115 uzs1 2NB453 Lc40o 2NB270
10500 17138 TPS115 2NS116 uzga 2N3453 ucan1 2N5116
TD501 1m1ag 1110 2NZECE u2ea 2N5453 uca1 2N2E08
TD502 11138 un1 BNZE0B U2a4 2N5454 1UC410 2N5263
10503 IT132 unie EN2808 U2Bs 2N5454 uc420 2n5267
10510 IT132 LE] 22808 U230 2N5432 uc4sn 2N5114
TD511 IT132 U114 . 2N2B08 ugs 2N5424 451 2N5118
TD512 IT132 u1177 2N4220 U2gs 2N5422 | ucsea - 2N4416
10513 IT122 U1178 2N3821 | U298 . BN5434 ugzca 2Nd220
TD514 132 . ' U179 2N3821 usbo 2N5114 LUC704 2NaZ20
TDS17 Imaz 01180 2N3221 U3000 2N4341 UC705 2N4254
10518 . IT132 1181 2N4220 UznD1 2N4339 ucraz 2N4BE0
0518 11132 u1182 2N3821 | uzooz2 2N4338 Uc714 2N3822
13520 111339 La77 PN3EE4 iy 2NG115 UC714E 2N4341
0521 11139 1878 2NBERS - U300 2N4347 LC734 2N44 15
0522 7133 u1279 2N3EBS Uzon 2N4340 UC734E 2N416
TO0523 1139 . u1280 2N3EE4 uzgie 2N4338 LG751 . BN434D
0524 17139 1281 2N3822 uso4 U304 : uczs2 2Na340
D525 m13z INEES 2N4341 uses 1305 uc7s3 2N4341
TD52E IT132 ME:E 2N4340 La0g U306 G754 2N4340
TB527 1T131 ut2gd 2N4341 ua0s U208 U755 2N4341
T3 11285 2n4220 | u3og LU3Dg | UC756 2N4340
TG5432 2NEA32 u13eg . 2Nd3a1 U310 usio . UCBOS 2NE270
TD5422 2N5433 u1287 2N4aDg2 | oz u31o UCBO? 2N5118
TD5424 BN5434 1381 2N48E0 uz1e 2N5397 | Uuceia 2N5270
TOS50 IT729 U132z . 2nzez2 Ud1a . BNSB53 UCBs1 2N2ECE
TDSs02 aNG902 u1323 2N3822 | u218 2N5397 LCBSE 2N2608
T05¢02A + 2N5308 U1324 2N3B87 u31g u3ng uces4 2N2808
7D5903 2N5903 U1325 2N3585 | umz us1o LICBSS 2N2B0S
TD5S03A 2n5803 .u133 2N2B0g uzzo 2N5433 uy1a0 2N5397
05804 2NE904 u1420 2N3B21 uza1 BNE434 ur101 2N5337
TOSS04A 2N5904 u1421 2N3E22 ugze 2N5483 UXE2910 " 11128
305 2NSaDs u1422 3N2E22 VEED) e YERTON 2N485S
TO5805A 2N5905 U148 2NZB0B U329 : bt VCR1 1IN YNRTIN
TOSS08 2NS905 U147 . 2NZ608 R U3z - VCATEN . 2N3gs8
TD530BA 2NSA08 ag 2NZEO0B u3an " . VCR18N 2N39SE
105307 2N5307 149 2N2E0S uasa VCR2ON 2N4341
TD58074 2N5807 Uea ENZE0S U401 Lag1 VCREN VCHRN
TD5308 2N5308 01714 2N4840 usQ2 : U402 VCR2P VER3P
TD5308A EN5808 U171s 2N4240 1403 U403 MCAR4N VRN
TD5808 BN5909 utea 2N4857 U404 Uads VCRSPE VCASP .
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DISCRETE CROSS REFERENCE (cont.)

ALTERNATE INTERSIL ALTERNATE ANTERSIL- ALTERNATE INTERSIL - ALTERNATE INTERSIL
SOURCE PRGDUCT EQUIVALENT SOURCE PRODUCT EQUIVALENT SOURGE PRODUGT EQUIVALENT SOURCE PRDDUCT EQUIVALENT
VCREP VGREP
VCA7N VCRAZN -
F2B 2N4352
VFE11 2N48SB
VFB1S 2N4BEB
Final IT122
VFWA0A IT120
w2454 ITEA41E
w2438 ITE4476
We4s0 ITE4A1E
wagg 2NS398
W3I00A 2N5397
Waoas 2NB397
Wwaaoc 2N5397
Waaao 2N5328
WiK5457 2N5457
WKSA5R 2NS458
WKE455 2ng458
T4l 122
Z0741 m1as
20742 IT1289
Z0T44 IT129
ZOT45 7128

A-20
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ANALOG SWITCH CROSS REFERENCE

ALTERNATE INTERSIL ALTERNATE INTERSIL ‘" ALTERNATE _INTERSIL ALTERNATE ERSIL
SCURCE PADDUCT .  EQUIVALENT SOURCE PRODUCT EQUIVALENY SDURCE PRODUCT EQUIVALENT SOURCE PRODUCT EnuwnLEI\rr
AD7S08/COMICHIPS {HE1 166/0 AHS010CN IRS0716GPD 0G180aP | UETB0AK DG200AK DGRO0AK
AD7SOEMIL/CHIPS™ 1HE116MID AHS01BEN IHS0125PE DG18DBA DG 1B0BA | DEB2DDAL DG2D0AL
AD7506.0 IHE1 168G AH5013CN . IH50130R0 DG1B0BP DGYEOBK DG200AP DGE00AK
AL7SOBJD/BEER  [MB11BCJIEE3E AHS0714CN 1H5014CP0 DG181AA 0G1B1AA - DG20DBA DGE0DBA
AD7BOBIN IHE11BEAI AHI015CN . IHEO15CPE DG18144 DEM18144 DGE00EK DE200BK
AD7506K0 IH&118C AHSD15CN |HED15CRE DG181AL DG18TAL 0E2008P DGEOpEK
AD7EDBKD/BA3E  IHGT16CJvE838 AMED11EN IHEQ1 1EPE DE181AL DGR B1AL DERGOCY DGE06C)
AD7E06KN HE118CP . D7123AL D1E3AL DG181AP DB181AK DEECTAK DE20TAK
AD7S0850 1HE1 158 D125AF . D123AK . . 0G1B1AP OGM181AK DG201AP - DERG1AK
AD?S0ESD/EB38  1HE116MJIB838 D1238P 01238J DE181BA DG1818A D&2018K DGEOTIBK
AD7S08TD IHE11EM . D1238R 01238k . . DGTE1BA OGM18184 DG2OICJ - 0E201C
AD7305TD/BB38 |HE1 1EMIBE3S D125aL D125aL -8G181BP DG181BK DE2108R DG2018K
AD7507/COM/CHIPS IHER16C/D D1254P D1254P. " DG1871BPR DGM1818K, oG2AiAs - H182MTW
AD7SQ7/MIL/ICHIRS  HE21BMID D125BF D1258K . DG151B2: DGM1BICY DE2R1AP 1H182MJD
AD?50710 IHE21BC D1294L D129AL . DG182AA DG1828A DGE818A IH1820TW
AD7507J0/BE38  IHE216CJI/583B D123AP D129AK DG18244 DGM1B2AA 0G281BF |H1BECD
AD7507JN IHB216CFI 01298p D129BK i DG1B2Al, . DG1B2AL DGZB4AP IH1B5MUJE *
.AD7B07KD IH§21BC.| DG123AL DGI2SAL DB182AL DGM1EBAL CGEg48P |H1BSC.JE
AD7507K[VBE3E  |HS21ECJIBA3E 0G1234P DG120AK DE182AP DG1B2AK OGEB7AA: IH1BBMTW
AD7507KN IH521ECP DG1238P 0G123BK- 0z1828P . DGM1B2AK : DG287AP 1H18BMID
ADYS07SD HE21EMID DG125AL DG125AL DGIB2BA DG182BA DG257BA IH188CTW -
AD730750/8838  (HB216MJI/5835 DG1EEAF' DEI125AK DG1828A DGM1828A DGR87BR I4188C)0
HE218MJ| C1a5BR - DG1258K DG1B82BP DG182BK QGZI0AP HTITMIE
AD7S07T8838 IHG215MJIBA3B DE'IEEAK DG126AK - DG1B2BEP- DGM1E28K OGZ30BP IH191CE
AHO126C0 DG12BBK ' DB128AL DG126AL DG1828R OGM182Cd DG381AA DEM18RAA
. AHO1250 DG126AK DE&1286P DG126BK . DG183AL DB183AL DG3R1AK OGM182AK
AHE1260/883 DE12SAK/BB38 || DG129AL X DG129AL DG1834P DG183AK DG3a1AP DGM1BRAK
AHO12860 0G1298K 0G129aP DG129AK DG183BP DGi83EK DE3518A DGMTB184
AHR129D .+ DBE129AK DG1298P 0G1298K DG1B4AL DG1BAAL DE3818K DGM1B18K.
AHD1290/883 DG 29AK/8836 DG133AL DG133AL | DG184AL DGM BAAL DE3B1BR DGM1818K
AHD*33CD DG1338K DG1B3AP DE133AK DG134AP DG1B4AK ° DG381CJ nswmm
AHO1330 DG133AK DG’ 33BF ~ DG13IBK DG1844P OGM7184AK DG384AK DGM18
AHO1330/883 DG133AK/B838 0613441 DG134AL DG184E8P C0G7848K DG384AP . DGM1BSAK
AHJ134C0 OG134BK DG1344P DG134AK DG1848P © DEM1B48K DG234BK, DGM184BK
AHD134D DG124AK DG134BP DG134BK OG1B4BR DGM184C. DG384BR DGM184BK *
AHD134DIEBE DGE134AK/BE3B DG135AL 0B13gAL DGTBSAL . DG1854L DG334Cy * DGM1B4C
c DG135BK DG1334R DG1394K DGBSAL DGM185AL DB3B7AA © DEM18BAA
AHD'I DG139AK DG1386A 0G1398K DG185AP 0618 DGAB7AK DGM188AK
AH01 asl:uaaa DG139AK383R DG140aL DG140AL DE1Bg4aP DGwesnK DG3A7AP DEM188AK
DE140BK OG140AP DE140AK 0G185BP OG185BK DG387BA DEMIB7RA
AHO1400 DG140AK DG140BP DG140BK DG183BA OGM 1858K DG3E7EK DGMIB7BK
AHU'MODIEIBG DG1404K/8828 DGi41AL DG14%AL DG185BP DGM185C] DC3R78P BGM1B878K
DG1418K © DB141AF DG147AK DG1B8AA DGTBEAA OG3R0AK DGM1914K
AH CG1414K DG141BP 0G1471BK DG185AL DG’ BBAL DG3S0AF DGM1B1AK
AHDM‘I Dfaas DG141AK/S838 DG142AL OG142AL DG185AP DG1BEAK CG280BK DGM1308K
AHO742C0 DG1428K DG1424P DG1AZAK DG18584 0G'868BA CG2s08PR DGM180BK
AHD1420 DG142AK 0G142BF DGI4EBK ‘DG1868P DG186BK DG380CJ DGM180G
AlM91420/883 DB142AK/BB3R 0G143aL DG 143AL DG1974A BG187A4 - DG5040AK IHE04DMJE
AHD143C0 OG143BK . DG143AP DE143AK DG187AA DGM1B87AA DES040AL IRS04DMFD
AHD143D OG143AK 0G1438P 0G1438K DG1B7AL Df3187AL DG5040CJ 1H5040GPE
AH01430,833 DG143A/B838 OG144AL OG144AL DG TB7AL DEM187AL DB5040CK [HE0ADCJE
AHO144CD DG144BK DG144AP DG144AK DG1B7AP DG1B7AK DG5041AA [H504TMTW
AHD144D DG144AK DG144BR D5144BK DGE187AP OEMI87AK 0G5041AK IHEQ41MJE
AHO144D/583 DG144AK/8838 DG145AL DG 145AL 0G187BA DG1878A DG5041AL IHS041MFD
AHO145C0 DGT458K DG1454P DG145AK CG157BA DGMTE7BA DG50416d IHS041CPE.
AHD145D . QB145aK | DG1aseP DG145BK - DG1B7EP DG 876K DGSD41CK IHSD41CJE .
AHD1450/083 DB145AK/B838 DGT4BAL DG14BAL DG187BP | DGM187BK DGE5D424 IHSD42MTW
AHD145C0 DG1458K D@1 454R DGT4EAK - DG188AA OG18BAA ] DGEE42AK IHS042MJE
AHO1480 DE14BAK 0G145BP ‘DGI4EBK DG188AA * DGMIBEAR DE5042AL HS042MED
AHD1450/B83 DG148AK/2838 DG15TAL DE151AL DG188AL DG'8BAL DEGS042C] IHE042CPE
AHO151CD DG151BK DG1S1AP DG1514K DGTBRAL DGM188AL DB5042CK IH5042CJE
AHD151D/883 DG151AK/BE3E 0G1518R DG1518K DC188AP DG1B | DG5043AK IHSD43MJIE
AHD152C0 DG1528K DG'152AL DG152AL DEG1BEAP DGM1aaAK OB5043AL |HSD43MFD
AHD1580 DG152AK DG1324R DE152AK DG18BAP 05M1888K DG5043C |H5043GPE
AHO1520/883 DG152ak/8838 DG1528P DG152BK DG18aBA - DG18EBA - DG5043CK IHSQ23CJE
AHU153C0 DG1588K - DG153AL DG153AL DG18EBA DGM188BA | DG5044AA: (HS044MTY
AHD153D 0G153aK DG153aP DG153aK DG188BP DG1B88K DE5044AK IH5044ME
AHmsanass DG153AK/BE38 DG153BF DG153BK DG189AL DG1BSAL | OG5D44AL IHSD44MFD
AHD1S. DG1548K DE1544L, DGIS4AL - DS1894P DG BBAK 0E5044C:) IHS044CPE
AN 549 DG154AK DG154AF DG154AK 0G1838P 0G188BK = 0GS044CK [MS044GCJE
AHD1540/B83 DG143AK/B833 0G1548P DG154EK DG190AL  ° DG1S0AL ' DGS0458K © IHSO4EMJE
AHO1E50 DG151AK DG181AL - DGISTAL DG180AL DGM130AL 0G5045AL 1HS045MFD
AHD1BICH DG161BK ' BG161AP DGE1614K | DG190aR BE1S0AK Dssnast : IH5045CPE
AHDIE1D OG1G1AK DG151BP DG1E18K DG120AP OGM1S0AK C5345CK IHED4SCIE
AHD1E1D/883 OG161AK2838 DG1624L DG1E2AL DE1508P DG1908K ' DGSDEAH IHET18MI
AHO182CT DG‘IBEBK OG1824P NG162aK DG1808P OGMIBUBK DGS0EER IHB118Cdr
AHO1B20 TE2AK - DE162EP DG152BK, DG1S0BR DGM190C. DE506C) IHE11BCPI
AHO1620/3830 DmszAKfaa:aB DG163AL DG1E3AL DG1STAL DG191AL - DGSO7AR HB215MJ
AHO1B3CD CG1B38K DG163AP DG1E3AK DG181AL DGMTBIAL D35078R IHGZ16CJI
AHD1830 umsanx DGE3RR DG163BK DG1314P | DGTIAK DE507C] IH8Z16CPI
AHD163D/8B3 DG1EsAKstaE DG B4AL DG1B4AL DE1314P OGM1S1AK . DGES0BAR 1HE1DBMJE
AHD164C0 s BK DG1B4AP DG 184AK 0G1918p DG191BK DEsoeEP - 1HE1 0BCJE
AHO1B48 DG1 | DG164BP DG 1B4BK . DG1918P BGM151BK DG538CY IHE10BCRE
AHO1640/PE3 DG'IEaAKlBBGE DG1E0AA DG1E0AA DG181BP DGEM181CJ DG5084P . IHS20BMJE
AHSODACN IHS008CRD DG180AL 0E1B0AL DER00AA DG200AA DG50%BP IHBROBCJE

CONSULT FACTORY
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ANALOG SWITCH CROSS REFERENCE (cont.)

ALTERNATE

ALTERNATE INTERSIL : INTERSIL ! ALTEANATE INTERSIL ALTERNATE INTERSIL

SQURCE PRODUCT EGQUIVALENT SOURCE PRODUCT EQUIVALENT SOURCE PRODUCT EQUIVALENT SOURCE FRODUCT EQUIVALENT

[sfelsieicloN] IHE20BCPE HI1-5041-3 HS041CJE TL182EN DEMEg20J

OGM1T11AL DB111AL HI1-5041-8 IHS041MJEBB3E TL1BEIL DGM182BA

DEM111AP DG1171AK Hli-5042-2 IHSQ42MIE TLTB2IN DGM1820J

DCGM1118P DG1118K HI1-5042-5 IHSQ48CE | TL1BEML OGM182A4 -

G1154P G1194K Hi1-5042-8. . IH5142MJEBE30 TL1BECY 1M5045CJE

c1158P 311584 b HI1-E043-2 IHG143MUE TL1BECN IHED4SCPE

G1158° G1138K HI-804.3-5 IH5143CJE TL1BSW IH304SCIE

41 1BAL G116AL 11-8043-8 H5143MJE/BB38 TLTBSIN 1H50450PF

G1168AR G116AK H11.5044.2 IHG144MUE TL18SMY IHE045MIE

G116BP G1168d HI1-504415 115144008 TL12aecL IHS0420TW

G1168P G118BK H|1.5044:8 HS144rEMRB3E TL188CN IH5Q42CPE

G117aL G117AL HI1-5045-2 IHE145MJE TL188IL IHSO42CTW

G118AL G118AL HI1-5045.5 IHE145CJE TL1BEIN IHSQ42CPE

G118AP G118AK H1-3045-8 [HE145MIEBRSE TL188ML, IHSQ42MTW

G118AL G1184AL Hi1-5048-2 IHE04BMUE v TLIgicd IHE042C.JE

G123AL G123AL HI1.5048-3 IHSD46CJE - TL1Z1CN IHS043CPE

G123AP G123AK Hi1-5046-8 |HEDABK IEBRID TLiETId tHE043C.UE

HIg-0201-5 DE204C/D HI1-5047-2 IHED47AE LGN 1H5043CPE

HIO-0381-8 -OGM181C/D HI1-8047-6 1HBDA7CIE TLIgM 1HE043MJE

Hi0-02e4-6 OGM184G/0 HI1-5047-8 JHSD47MJEBB3E

Hi0-0387-6 DGBMI1B7C/D HI1-5045-2. IH514EIM.JE .

HI0-0320-8 DGM120C/D HI1-2048-5

H13-0506-6 IHE116C/D HI1-5049-8 |H5149MJEISSSB

HIB-0SABA-E IHS11BG/D HI1-5080-2 * IHS150MJE -

HIG-0507-6 IHEZ21BC/D HI1-5080-5° IH3150CJE

HIZ-0507A-6 1 IHSE1 80/ HI1-5050-8 |H51SOMJE/BS38 .

HIC-0508-6 - IHE10BC/D HI71-5081-2 IH5 15 1MJE

HID-05084-6 IHS108C/0 HI1-8051-5 IH3151CJE

HI2-0502-8 IHEZDBC/L Hi1-5051-8: IH5151MJE/S838

HIO-0503A-6 IHE208C/0 Hi2-0200-2 ,, DG200AA

HIO-5040:8 1HE140C/0 HI2-0200-4 -+ DG200BA

HIQ-E041-E |HS141E/0- H12-0200-5 DE200BA

HIO-5042-6 |H5142C/D H(2-0200-8 DG200AAIBEIR 4

HID-5043-8 IH5143C/0 H|2-0381-2 OGM1BEAA

HIC-ED44- |HE144C/0 HI2-0:387-5 oGEm1E18A

HIQ-50435:8" IH5145C/0 Hi2-0381-8 DEM1B81AA/BB3R

HIQ-5046-B IH5046C,0 HI2-0387.-2 OGM1BEAA

HIQ-E047-6 IH5047C/0 HI2-0387-5 OGM187BA

HIO-3048-5 IHS148C/0. H2-0387-8 OCM188AMBE3R

HIg-5050-8 IH51530C/0 HI3-0200-5 DG200Cd

HID-5031-6 IHSQ51G/0 HI3-0207-5 DG201CJ

HI1-0200-2 DE2008K HI3-0381.5" OGMI1B1G

Hi1-0200-4 DG200EK HI3-0384.5 DGMI184C]

HI1-0200-5 DG2d0EK HI3-0380.5 DGM750CJ

HI1.0200-6 0520060 HI3-0508-5 |HB116CRE

HI1-0200-8 OG200AKIBE3IE H\S-CIEDEA 1 IH51 16CFI

Hi1-0201.2 oGad1 Ak HI3-0507-3 IHBE 15CFI

H|1-0201-4 -0G2a18K Hr3-0307A-5 IHE21BCR

HI1-0201-5 0GE01BK Hi3-0508.-5 HB108CPE

HI1.0201-8 DG201AK/BESE HIZ-D308A-5. tH5108CPE

HI-0381-2 DGEM182AK HI3-0502.5 IHB2QECFE ’

HI1-0281-5 DGM1B1BK HI3.05084.5 iHS2Q8CPE

Hi1-0381-8 DGM182AK/BB3B LF112010 DE201AK

Hi1-0384-2 DOGEM185AK LF112016/8B% DS201AK/8838

Hi1-0384:5' DGMI1B4BK . LF112020 IH202MJE

H11-0384-8 DGM185AK/B83B LF112020/B83 IH202MJE/Ga38

HI1-0387-2 OGM18BAK LF115080 IHE108MJE

HI1-0387-5 OGM1B78K LF115080/883 IHE108MJE/8838

HI1-0387:8 OGM1BBAK/3838 LF115080 HE20BMJE

H11-0380-2 DEM121AK LF115050/888 |HE20EMJEIRE3B

HI1-D380-5 DM 1 808K LF132010 DEEDTEK

Hi1-D380-8 DGM191AKIESSB LF13201N DGED1CJ

Hi1-D508-2 \HE'] B LF132020 |HEDECIE

HI-0508-5 Cul LF135680 IHE1GECJE

Hi"-0508:8 \HE.'i’IEMJIiEBGB- LF13508N IH810BCPE

HI1-D908A-2 \HS‘I'IEEMJI LF135080- IHEZ0BCJE

HI1-0506A-5 LF13508N |HE20BCPE

HI1-DS08A-8 \H511EMJHEBSB T MM4SDH -

HI1-0807-2 IHB21EM MMATTH MMASTH

HI1-0507-3 IHEZ1ECJ Mmasat MmMd52d

HI1-0507-8 HE216MJI/BB38 MMAS2F MMAB2F

HIT-0807 A2 IHEE TEM.I MM455H MIM3BEH

HI1-05074-5 JHS2 161! MMSSOH MMSS0H

HI1-0507A-8 1HS216M./8838 MMESTH MMSSTH

HI1:0508.2 IHET0BMJE - MMES20 MME52d

HI1-0508-5 IHE10BCJE: MMSE2F Mms5aF

H11-05068-8 {H61BBMJE/BBIE SESH MMEEEH

HI1-0008A-2 H5108MJE SJM181BCC: :JMSBS’IGH’HD?ECC

HI1-0308A-3 fHS108IE SJM1B1BIC JM3B310/1110TBIC v

HI1-0508A-8 HB108MJEIEB3R SJM182BCC JM3BE 10711102808

+11-0809-2 IHEZ0EMJE SJM182BIC JME8510/1 1102810

H11.0508-8 IHE20BCJE SIM1848EC JM38510:11103BEC

Hi1-0503-8 IHB20BMJEIBB3E SIM1838EC JM38510r11 1 04BEC

Hi1-0509A-2 IH320BM.JE - SJM1878CC JM3IB510/1 7105800

Hi1.08096-5 HS20BIE SJM1878IC JM3B510:1 110580

HIT.05024-8 |HS20SMJE/S83E SJM1886CC JM38510/11106BCC

HI1-5040-2 |HSD40MUE SIM128BIC JM38510/t 1106810

HI1-5040-5 |HE040CIE SJM1S0BEC JM3BE10/11107BEC

HI1.5040-8 \HEDM]M.JEISESB SJMTSTBEC JM3B3510/111088EC

HI1-5041.2 IH5047M, " TUABACL ' OGM1B2BA 1

A-22°
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DATA ACQUISITION CROSS REFERENCE

INTERSIL

A l

INTERSIL

ALTERNATE INTERSIL ALTERNATE INTE . ALTERMATE MTERSIL ALTERNATE

SOURCE PRODUCT FQUIVALENT - | SOURCE PRODUCY  EGUNVALENT  |SOURCE PRODUCT . EQUIVALENT | SOURCE PRODUCT EGUIVALENT
AD75R0JD AD7520.D MP7521LN AD7S2ILN

AD75200N AD7520N MP752150 AD7S2180

AD7520K0 AD7SE0KD MPZ7521TD AR7521T0

ADZ7520KN AD7S20KN MP7E31LD. AD7851U0

AD7530LD AD7520L0 MP75230N AD7SE3IN .
AD7520LN AD7S20LN MP7528KNM AD7523KN -
AD7B20E0 AD7320E0 MP7523LN AD752GLN X
AD752070 AD75207D MP76214D AD7547AD

AD7520UD AQ7520UD MP?E2180 40754180

AD7S21J0 AD7521.40 MP7EZ1UN AD7E41N

AD7521JN AD7521UN MP7E21KN AD7541KN

AD7521KD AD7ER1KD MP7EZ150 AD754150

AD7521KN AD75ETKN MP7621T0 AD7541TD

AD752LD ADTEZILD

AD7581LN AD7S21LN

A0752180 AD752150 -

AD75E1T0 .~ AD75E1TD

AD75210U0 AD7S21UD

AQ7S28AD AD7523AD

AD7S2380 AD752380

ADTS2300 AD752400

AD7523JN AD7523JN

AD7SEIKN AD7ZEEZKN

AD7SSILN AD7523LN ,
ADY52380 AQ7S2380

AD7E227D ADTS23TD

AD7S23UD0 AQ7523U0

AD7530JD AD753040

AD7530JN AD7SA0IN

AD7530KD AD7E20KD

AD7530KN AD?E30KN

AD7530L0 AD7S30LD '
AD7ZSR0LN AD7530LN

AD753140 AD7531J0

AD7EI1IN AD7S31JH

AD7SATKD, AD7537KD

AD7531KN AD7531KN ,

AD7531L0 AD7531L0

AD7531LN AD7531LN

AD7533AD AD7533A0

AD753320 80753360 .

AG7SRECO AD753300 .

AD7S33N AD7533IN

AD7SE3KN . AD7533KN

AD?7S33LN AD7S3ALN

AO738330 AD7533S0 .
AD7533TD AD7533T0

AD7533U0 AD7E3ELD

AD7547AD AD7541AQ

AD754180 AD7S41BD

- T

AD75ATIN AD7547JN

AD7541KN AD7541KN -

AD7541ED AD734150

AD7541T00 AD7541TD

0AG1020LED AD7520L0

DAG1020LD ADZ520UD -

DACI0ZTLCD AD7530KD

DAGIOZ1LD AQ7E20TD

0ag10220CE AD?520J0

DACt022L0 AD75208D

DAL1218LCD AD754180

DAC1218LCN AD7S4TEN

DAC1218LCN AD7S47LN

DAG1E219LCD AD7547140

DAG1218LCN AD7541IN

OAC1220L.C0 AD7581LD

DAG1220L0 AD73210U0

DAG1227LED AD7521KD

123110 AD7521TD

DAC1Z228LCD AQ7521JD )
DAC1222LD AD75218D

MP752010 AD7520J0

MP7530IN AD7530JN

MP7520KD ADYS20KD

MP7520KN AD7EEOKN

MP7520L0 AD7S20LD

MP7520LN AD7SZOLN

MP7E2080 40752080

MP75207D AD7S20TD

MP7520L0 AD7520UD

#P7521.0 AD7521JD

MP7821JN AD7521JN

MPZ75271KD AO7521K0 .

MP7527KN AD7EE1KN

MP7521LD AD7S31LD

A-23
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WATCH & CLOCK CROSS REFERENCE o

ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INYERSIL ALYERNATE INTERSIL
SOURCE PRODUCT EOQUIVALENT SOURCE PRODUCT EQUIVALENT SOURCE PROUBUCT EQUIVALENT SOURCE PRODUCT EGUIVALENT
COZ2001H ICM1424C
CDZ5075E IEM70514
€1118 ICM1315A
E1151 1EM11158
E'426 IENM70500
HD42871 ICM7050G
HD43871 * ICM7OS0H
KS5183 IEM7263 )
KS5240B01H (EM72458
KS5240801d ICM72454 : [
KS3240810H ICM72450
K55240812H ICM7248E
KS5240820H IGM7245F
KS5340U01E IEM7245U
ME001 ICM7263
M5B434P 1CMA70380
nSB435F ICM1 1158
158435001 P ICM70506G
MES437.001F IGMZO7aL
MB101 IEM72458
MB108 ICM724SE
NB105 ICM7245U
MB107 |CM72450
8108 IGM7245E
MB143 ICM7245A
M3144 ICM?245F
MB310 ICH11158
MBETT . IEM7050H
MBE12 IEM7050H
MBE13 IGM7050G
WE521 ITS9068
MBES22 1758088
MB537 . IcM705aH
MB553 IEM 7050H
MB547 IGM7052
MBS42 IEM7052
ME78 ICM7245U
MCC14440 ICM1424C
MCC14483 {EM7210
M1 ICM1424C -
MJE 1cMm7220
MNE0S ICM70388
MNEOS2A IGM703EE.
MNEOSS IGM70514
MNB2E2 IEM7050G
MSM3001 ICM7263
MEME01 1 IEM1424C
MENEA77 ICM 14248
S1424 IEM1 4248
SCL34301 ICM1424C
SCL5478 1cM7263 -,
SMB07 ICM70508 .
. SMS510 IEM11158 . .
SM55308 ICM7Q70P
TCEOR1R IEM70334
TCA0agP ICM702EF
TCBOD31P ICM7036B
TCB052P IEM7D3BE
TCROGEPA ICM11158
TCEDE7F iCM70380
UCN-4111M ICM7038C .
LEN-4112M IEM70514
UEN-4113M ICM70383
R0 852P ICM?220MFA
UpQ19BaC IEM70505
UPO1963C 1EM7050 .
(Png 5t ICM7Q38E
UPDE15C ICM7038E
UPDE20c IEM11158
UPCB3EE ICM7223
~

+'CONSULT FACTORY
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LINEAR CROSS REFERENCE

ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL
SOURCE PRODUCT EQLIVALENT SOUREE PRODUCT EQUIVALENT SOURCE PRODUCY EQUIVALENT SOURCE PRODUCT EQUIVALENT

723 uA723 ME1741 UA741 .
738 UAZ33 MC1748 Ua74g
741 LA741 MHWSSO 520
748 UA748 MES5010 ICLE0&a
ADI01 LM101 - 5580 580
ADM08 LM10a NEGSZ NESg2
AD201 Lma01 O3 OP-05
AQ308 LM3D8 QP07 Qp-07
AD302 A0 P08 oR-0B
ADS32 AQS32 AMaE0g LM3cs s
ADE34 D534 Ac723 UA723
ADSS0 ADES0 AC733 Ua733
AD7a1 A741 HCY41 Ua741
aM2s02 AM2502 AC748 uazag
AMZ503 AM2502 AM723 ua7a3
ANM2504 AMIS04 AM741 UA741
AHMDE HAZ505 RM7a8 UA748
AMS402 Ha2o25 SC748 UAZ48
CA101 LMI0T SGTD1 LM12T
CA107 Lm1o7 SG105 LM105
CA111 LM111 SEA07 LM107
CAZQ1 LM3D1 SG108 ., Lhos
CA307 LM307 SG110 LM110
CA308 LM30B SGE111 LM111
CA31Y LM311 SG2602 ANR502 *
CA723 UA723 SG2503 AMEED3
CA7aY UAZ4] 56301 Y clal]
CA74E Uazag SG305 LM20S
DG503 ADS03 56307 LM307
oMas02 AMRS02 5G308 LM3D8
OM2803 AM2503 SG311 LMa31
OmMe2504 AMB504 EE4250 LM4Z50
HAZ500 HAZ500 SB723 UA7a3 L} N
HA2E02 Hazs02 36733 Ua733
HAZ2305 HA2505 56741 LiA741
HAZE5D7 HAZE07 56748 UA7a8
HAZS10 HA2510 555741 UA741
HA2512 HAZ512 L5385 SUEZE
HAZB1S HAZ515 TLBO3 ADED3
HA2317 HAZ317 TLSg2 NESR2
HAZ520 HARG20 TT-530 ADSS0
HAgSZ2 A252 Ua101 Lv101
HAZG2E HAZ525 LaT2 LM10=2
HA2E27 HA2E27 “UATDE LM108
HARED0 MAZE00 UA107 LM1a7
HAZE02 HAZB02 LA10E LM108
HAZE05 HAREDE WAT10 LM110
HAZE07 HAZE07 UAt1y LM111
HAZEZQ HAZ520 UA3D1 Liviad1
HazsE2 HAaZEE2 UA302 Lmaoz
HAZEZS5 HAZE25 UAZ0s LM305
HAZE27 Hazsz7 uA307 LM307
HAZ720 {cLacz1 UA30a LM308
LHDD42 LHOos2 UAZ10 LM310
LH2101 LHa1m UA3i1 LM3T1
LHz108 ' LHe108 LA723 UA723
LH271D LH211Q A733 UAa733 A
LHE21TT LHE111 UAZ40 UA740
LH2301 LH2301 UAZ41 LUA7Z41
LH2208 LH2308 Uaz4g uA74g
LH2310 LH2310 777 UaT77
LHa311 LH2311 UHP-503 D502
LM100 LM100 VR-BOBS ICLBOES
Lm101 LM107 WiE-B028 ICLac38
M0z LMm102 XREO3B iCLE038
LM185 LM105
LM107 LM1G7
LIM1DR Lm108
LM1TD ~ Lvnog
LM11% LM111
LM3d0 LMaoD .
LM301 LM301
L1302 LM302
Lm3os LM305
LMan? Li307
Lmeos LM308 -
LMD LMaTg '
Lm211 LM311
L4250 LM4250

M72. AT23
LM733 UAZ33
LM74D UA74D
LM747 UA741
LM748 UAZag
MC1723 UA7E23

**CONSULT FACTORY
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JFET Single Switches

N-Channel
2N3970-72
2N4091-93
2N4391-93
2N4856-61
2N5432-34
2N5638-40
ITE4091-3
ITE4391-3
J105-7
J111-13
u2¢0-2
LJ1897-99
P-Channel
2N3993/4
2N501819
2N5114-16
IT100/1
J174-77

JFET Single
Amplitiers

N-Channel
2N3684-87
2N3az1/22
2N3823

2N3824

2N4117-19
2N4220-22
2N4223/24
2N4338-41
2N4416

2N4867-69
2N5397/98

Page
1-18
1-22
1-30
1-32
1-42
1-49
1-22
1-30
1-77
1-78
1-85
1.92

R G QT G G PRI Y N Y gy

Adodrororn o bl
pegcgurg ot TN )

2N5457.58
2N5484.-86
ITE4416
J201-4
J308-10
U308-10
P-Channel
2N2607-9
2N5460-65
U304-6

JFET Dual

[ Y
00 0000 &
NG Lo

_L_l
oA T

Amplifiers
.N-Channel

2N3921/22 1-16
2N3954-58 117
2N5196-99 1-40
2N5452-54 1-43
2N5515-24 1-47

| 2N5902-9 1-50

2N5911/12 151
2NB483-85 1-52
IMF6485 154
IT500-5 171
A050 (IT 500) 173
1T550 174
1T5911/12 151
U231-35 186
U257 - - 1-87
U401-6 1-90

- MOSFET Switches/

Amplifiers
N-Channel
2N4351

3N170/1

IT1750
- M116

P-Channel
3N161

1 3N163/64

3N172/73
IT1700

Dual P-Channel
3N165/66
3N188-91

Bipoiar Dual
Amplifiers

NPN Devices
2N40Q44{45
2N4100 ’
2N4878-80
IT120-22
1T124

IT128617
LM114

PNP Devices
2ZN3810/11
2N5117-19
IT130-32
1T136-39-

W~ WO

PTG
Ry =
OO

Special Function

High Speed Dual Diodes
D100 1-62
Voltage Controlled
Resistors

VCR2-7 1-82




/ DISCRETE PRODUCT REFERENCE GUIDE
Switches — Junction FET ‘

Brdering 1nformation

Preterred : T0g(on) vy lgss BVgsg Ingatry Ipss Ciss Crss
Part - max min/max © max min max min/max Rax max max
Number  .Package - - Q@ v pA v pA mA ns pF pF
N-channel: Generally requires driver circult to transiate-the popularlogic leveis to voltages required to drive the JFET.
ZN3970 TO-18 i -4.0 —-10.0  (~—280) —40 250 50 150 50 25 6.0
2N3g71 To-18 B0 -2.0 —-50  (=250) —40 250 © 28 75 90 25 6.0
2N3g72 TO-18 100 ~0.5 —-30 (=250) —40 250 5 30 180 25 6.0
24091 TO-18 30 -5.0 ~10.0 —200 —40 200 30 85 18 5.0
204092 TO-18 50 ~«20 = =70 - 200 —40 200 15 85 18 5.0
2N4093 T0-18 80 1.0 -4.0 —200 —40 200 8. 140 18 5.0
2N4391 T0-18 a0 =40 ~10.0 —100 —40 100 50 180 55 14 35
2N4362 T0-18 60 ~2.0 ©—50 —100 —40 100 25 75 75 14 3.5
2N4383 T0-18 100 -0.5 -3.0 —100 —40 100 5 30 100 14 3.5
2N4B56 T0-18 25 —4.0 —10:0 — 250 —40 250 50 34 18 8.0
284857 T0-18 40 -20 . -6.0 - 250 ~41 250 20 100 50 18 8.0
2N4858 T0-18 B0 ~0.8 —4.0 —250 —40 250 8 80 120 18 8.0
2N4859 To-18 25 —-4.0 —10:0 —250 - 30 250 50 34 18 8.0
2N4850 To-18 4 =20 —-6.0 ~ 250 ~30 250 20 100 &0 18 - 8.0 -
2N4861 TO-18 - 60 —0.2 —4.0 — 250 -30 250 3 30 120 18 8.0 -
205432 T0-52 § —-4.0 -10.0 —200 —25 200 150 4 30 15.0
2N5433 T0-52, 7 -30 -9.0 -200 —25 200 100 4 30 15.0
2N5434 70-52 10 ° =10 —4.0 —200 -25 200 . 30 41 30 15.0
2N5638 T0-82 30 —-12.0 —1nA -30 TnA 50 24 10 4.0
2N 5638 T0-92 60 —8.0  —1nA -3 1nA 25 44 10 4.0
2NGE40 .T0-92 100 —E.0 ~1nA -30 nA ;8 83 10 4.0
ITE4D91 T0-82 30e -5.0 —10:0 —200 —4p 200 30 85 16 5.0
ITE4092 T0-92 50 -2.0 —7.0 —200 =40 - 200 15 95 16 5.0
ITE4053 TG-92 80 -1.0 -50 —200 —40 200 ) 140 18 50
1TE43%1 T0-92 30 —4.0 -10:0 -100 - 100 50 150 55 14 35
ITE4362 7092 ] -2.0 —5.0 —100 —40 100 25 75 75 14 3.5
ITEA383 T0-92 100 —05 -3.0 —100 —40 100 5 30 100- 14 3.5
J105 T0-82 3 —4.5 —10.0 —3nA —25 3nA 500 - 60 170} (3.5)
4106 T0-62 3 —-2.0 —4.0 —3nA —25. 3na 200 — 60 {70} (3.5
J107 TQ-92 8 —0.5 —4.5 —3nA =25 3nA 100 — 50 {70} (3.5)
J117 70-92 30 —3.0 —10.0 —1nA -35 1nA 20 43 {16} 5.0) -
Ji12 TC-92 50 . -1.0 -5.0" ~1nA —35 1nA 5 48 (18) {3.0)
113 To-92 100 = -05 -30 —1nA -35 1nA 2 48 (18) 15.0)
P-channel:
2N3993. T0-72 150 4.0 8.5 1.2nk 25 1.2nA —10.0 16 4.5
2N39394 T0-72 300 1.0 5.5 1.2RA 75 1.2nA —2.0 16 4.5
2N5114 T0-18 75 5.0 100 500 30 500 —30.0 —-80 37 25 7.0
2N5115 T0-18 100 3.0 6.0 500 30 500 —15.0 — 80 B8 25 7.0
5116 T0-18 150 1.0 4.0 500 30 500 -5.0 -25 102 25 7.0
iT1e0 T0-18 75 2o 45 200 35 . 100 -10.0 33 12.0
T TC-18 60 4.0 10.0 200 - 35 100 -20.0 36 12.0
Jid . TO-92 | 85 5.0 10.0 na 30 ~1nA -20.0 =100 22 {25) 8.0}
J175 T0-92 125, 30 6.0 1nA 30 — 1A -7.0 =60 45 {25) (8.0)
J178 - 'TD-92 250 1.0 4.0 104 30 —1nA —-2.40 =25 70 (25) (8.0
17T T0-82 300 0.8 2.2 inA. 30 -~ 1nA -1.5 -0 80 (23) (8.0)
J2r0 -T0-92 — 0.5 2.0 200 30 - -2.0 —15 - 32typ. 4.0 typ,
Jary T0-92 — 1.5 4.5 200 30 - =6.0 —50 - A2 typ. 4.0 typ.
p1086  T0-92 7% —_ 10.0 2n4 30 . —10nA =10.0 — 100 45 10.0
— 5.0 215 45 10.0

P1087 T0-92 150

2nA 30 —10nA =50 -

{- ) Approximate Value



Switches and Amplifiers — MOSFET

T

Ordering Information Vas(TH) )
Preferred Vasi0rF) BVgss Inss lgss Bts TDS(ON) loom)
Part . min/ max . min <max max . min max . min/ max
Number  Package V. vV . pA pA amho 2- mA 3
P-Channe) Enhancement: Gen. used where max isclation between. signal source and logic drive requirsd: sw* ""On' resistance varies with signal amplitiude.
3N181 TO-72 —-1.5 ~50 —25 —=10nA  =100.0 -3500.C {1285) -—40 —120 Diode Protected
3N183  TO-72 =20 —-50 . —40 - =200 =10.0 "2000.C ‘250 T=-5 - ;
3N164 T0-72 -2.0 5.0 -3 -400 . ~10.0 2000.0 300 -3 - 30 ’
3N172 - 70-72 -2.0 -—5.0 =40 —400 . —200.0 (2000.0) 250 ] — 30 Diode Protacted
IN173 TO-72 -2.0 -5.0. -30 —10nA  --500.0 (1000.0y 350 -.5 — 30 Diode Protected
1700 T0-72 . =20 =50 . —40  ~200 —10.0 20000 400 -2 =
N-Chanriel Enhancement: Can switch positive signals directly from TTL logie; gen. requirgs driver or transiator circuit to switch bipolar signals-
2N4351 TD-72 1.0 5.0 25 1004 10.0 - 1000.0 300 3
3N17D TC-72 1.0 2.0 25 10nA 10.0 1000.0 200 10
IN1T1 TO-72 1.5 3.0 25 10nA . 10.0 1000.0. 200 10,
IT1750 T0-72 05 3.0 25 10n& - 10.0 3000.0 50 -10 100 .
M116 T0-72 . 1.0 5.0 30 (10nA) 100.0  {1000.0y 100 — Diode Protected
Amplifiers — N-Channel Junction FET
Drdering Informatien
Preferred Ots Inss ¥ lgsg BVgssg Liss Crss B
" Part min minfmax - min/max max mini max max. max.
Number  Package wrhg mA ¥ pA v pF pF - T omviHz -
2N 3684 TG-72 2009 2.5 7.5 ~2.0 -5.0 —100 -50 4 1.2 140 @ 100Hz .
23685 To-72 1500 1.0 3.0 -1.0 —-3.5 —100 —50. - 1.2 140 @ 100Hz
2N3686 T0-72 1000 0.4 - 1.2 - —0.6 =2.0 —100 -50 4 1.2 140 @ 100Hz
2N3Be7 T0-72 500 9.1 © 0.5 -0.3 -1.2 —100 =50 4 - 1.2 140 @ 100Hz .°
ZN3821 T0.72 1500 0.5 25 T w40 —100 -50 6 30 200 @ 10HzZ.
2N3822 0-72 3000 - 2.0 10.0 -~ 6.0 -108 -50 B 3.0 200 @ 10Hz
2N3823 T0-72 . 3500 4.0 20.0 -3.0 —500. -30 6 2.0 =
2N3824 T0-72 — — — (—=8.0) —100 -~50 - B 3.0 —_
2N4117 TO-72 70 0.03 0.8 =0.6 ~1.8 -10 -40 3 1.5 —
2N4117A TO-72 70 0.02  To0¢ . -06  —-18° -1 —40 3 15 —
2N4118 T0-72 80 0.08 0.24 —-1.0 3.0 -10 —40 3 1.5 -
2N4118A T0-72 80 0.08 .0.24 —-1.0 -3.0 -1 . - 40 3 1.5 —
2N4119 To-72 : 100 0.2 0.6 —-2.0 —-6.0 -10 ~40 3 1.5 -
2N4119A TQ-72 : 100 0.2 06 —-2.0 =6.0 =1 40 3 1.5 —
2N4220 TQ-72 1000 0.5 0.3 . —-4.0 —100 -30 5 2.0 -
2N4221 T0-72 2000 2.0 . 8.0 —6.0 —-100 —-30 ] 2.0 —
2N4222 * T0-72 2500 5.0 15.0 ~8.0 —100 -30 5 L0 -
2N4223 T0-72 3000 3.0 18.0 ~0.1 —8.0 —250 -30 6 2.0 —
2N4224 T0-72 2000 2.0 20.0 0.1 ~B8.0 —500 ~30 6 2.0 —
2N4338 . TO-18 800 0.2 0.5 -0.3 -1.0 —100 —50 7 3.0 65 @ 1kHz
2N4339 T0-18 800 0.5 1.5 =0.6 =1.8 -100 -50 7 3.0 6% @ 1kH:
2N4340 TO-18 1300 1.2 3.6 ~1.0 ~3.0 -100 -30 7 3.0 65 @ 1kHz
2N4341 TO-18 2000 3.0 2.0 -2.0 -6.0 —100 =50 7 3.0 65 @ 1kHz
2N4416 T0-72 4500 5.0 15.0 —6.0 -100 -30 4 2.0 —
2N4867 T0-72 700 c.4 1.2 =07 -2.0 —250 —40 25 5.0 10 @ 1kHz
ZN4867A TQ-72 700 C.4 1.2 —-0.7 -2.0 - 250 —40 25 5.0 5 @ 1kHz
2N4368 To-72 1000 1.0 3.0 ~1.0 -3.0 — 250 —40 25 5.0 10 @ 1kHz
2N4868A TQ-72 - 1000 1.0 30 —-1.0 -39 —250 —40 25 5.0 5@ 1kHz
2N4369 TG-72 1300 2.5 7.5 ~1.8 -5.0 — 250 —40 25 5.0 10 @ 1kHz
2N43E9A T0-72 1300 2.5 7.5 -1.8 -5.0 — 250 —40 25 5.0 5@ TkHz
2N5387 T0-72 6000 10.0 30.0 ~1.0 —E6.0 —100 -25 5 1.2 3.9¢B @ 450MHz
2N5398 T0-72 , 5500 5.0 40,0 =1.0 —6.0 -100 - 25 5.5 1.3 .=
2N5457 T0-82 1000 1.0 5.0 =01 —6.0 -1nA =25 7 3.0 —
2N5458 TO-92 1500 2.0 9.0 -1.0 ~-7.0 -1nA -25 7 -3.0 —
2N5458 TO-92 2000 4.0 16.0 —-2.0 -3.0 - 1nA -25. 7 3.0 —
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' Amplifiers — N-Gh'ahnel Junction FET (continued)

Ordering Information

Prefarred O . doss Vp lgss  BVgss Ciss Crss &

Patt min min/max min/max max min max max max -
Number  Pagkage gmho . mA- v pA ¥ pF pF. v/yHz
2NS484  TO-92 7 - 3000 - 10 T 5O 0.3 —30 - —tnA - -5 g 1,0 120 @ 1kHz
2N5485 - . T0-92 . 3500 4.0 10.0 -0.5 ~4.0 —1nA -25 5 1.0 120 @ 1kHz
2N5486 T0-92 . 4000 8.0 20,0 2.0 -6.0 —1nA —25 5 1.0 120 @ 1kHz
{TE4416 T0-92 4500 5.0 15.0 . -6.0 -100 -0 4 2.0 —

J201 T0-92 500 0.2 1.0 =03 -1.5 —=100 —40 4 1.0 5@ 1kHz | )
J202 T0-82 © 1000 0.9 4.5 —0.8 " —4.0 -100 ~-40 4 1.0 5@ 1kHz -
J203, T0-82 1500 4.0 20.0 ~2.0 =10.0 -100 —40 4 1.0 5 @ 1kHz
J204 T0-92. 1500 1.2 - tvp. —-0.8 -2.0 -100 +. —25 4 1.0 10 @ 1kHz
J308-- - - TO-92 - 8000 12,0 60:0 =1.0 -6.5 —TnA ~25 (8) (5.0} -
J309 T0-92 10,000 12.0, 30.0 -1.0 —4.0 —-1nA —25 (8) {5.0) —_
J310 T0-92 B0OC 24,0 60.0 -2.6 —6.5 -1nA - =25 (8) {5.0) : — .
u308 T0-52 - 10,000 12,0 - 60.0 =1.0 -6.0 —150 ~25 Ty, 4.0 10 @ 100Hz typ.
[Wkcfile] ‘TG-52 10,000 120 3.0 - =10 ~4.0 - 150 -25 7 typ. 4.0 typ, 10 @ 100Hz typ,
.- U310 TG-52 -~ 10,000 24,8 -60.0 —-2.5 —6.0 —150 ~25 7typ- - 4.0 typ. 10 @ 100Hz2 typ.
Amplifiers — P-Channel Junction FET
Ordering Information '
Preferred Ot lpss Vp lggs . B¥gsg Ciss Crsg tn

Part . min min/max min/max max min max max max
Number  Package - pmho mA: v nA v pF pF nv/Hz
oN26O7 T0-18 330  ~03 =15 1.0 40 3 30 10 — 400 @ 1kHz
2N2608 T0:18 1000 ~0.9 =45 1.0 4,0 10 30 17 — 140 @ 1kHz
2N2609 T0-18 . 2500 -20 —-100 1.0 4.0 30 30 30 -_— 140 @ 1kHz
2N5460 10-62 ' 1000 -1.0 -5.0 0.75 6.0 5 40 7 2 115 @ 100Hz
2N5461 T0-82 .- 1500 -2.0 =9.0 1.0 7.5 5 10 7 H 115.@ 100Hz
2N5462 T0-62 2000 ‘=40  ~16.0 1.8 9.0 5 40 7 2 115 @ 100Hz
2N5463 T0-62 © 3000 -1.t —5.0 0.75 6.0 B 80 7 2 115 @ 100Hz
2N5464 T0-62 1500 -2.0 -9.0 1.0 7.5 5 60 7 2 115 @ 100Hz
2N5465 To-g2 2000 4.0 —16.0 1.8 9.0 & 60 7 2 115 @ 100Hz
U304 T0-13 - ~30.0 —-90.0 5.0 10.0 .5 30 27 7 -

J305 T0-18 — -18.0, -60.0 .0 80 - - .5 30 27 7 —
U306 T0-18 — -5.0 -25.0 1.0 4.0 .5 0 27 7 e
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Differential Amplifiers — Dual Monolithic N-Channel Junction FET

Preferred ] Yoz AVas Ig BVass ' " Ofs Inss ‘o
Part max max max min min/max min/max min/max max -
Number  Package my pV/°C pA v ¥ . pmho mA . v/ Hz
2N3921 TO-71 5 10 —250 - —450 - =30 1500 7500 1.0 10.0 —
2N3922 TO-71 5 25 - —-250 -50 - ~3a.0 1500 7500 1.0 10.0 —-
2N3954 T0-71 5. 10 -50 =5  ~1.0 —4.5 1000 3000 0.5 5.0 160 @ 100Hz.
2N3g54A  TD-TY 5 5 ~50 —50 -1.0 —4.5 1000 3000 0.5 5.0 160 @ 100Hz
2N3955 - TD-71 10 25 -50. —50 —1.0 -4.5 1000 3000 0.5 5.0 160 @ 100Hz
2N38554  TO-71 15 15 ... -850 '—50 —1.0 —-4.5 1000 3000 0.5 5.0 160 @ 100Hz
2N2956 T0-71 15 50 -50 -50 -1.0 -4.5 1000 3000 0.5 5.0 160 @ 100Hz
2N39s7 T0-71 2 . 7 -50 50 -1.0 ~4.5 1000. 3000 0.5 - 5.0 160 @ 100Hz
2N3958 T0-7% 25 100 ~50 =50 ~1.0 - =45 - 1000 3000 0.5 5.0 160 @ 100Hz
ZN5198 TO-74 5 5 -15 —50 -7 —-4.0 700°@ 200p8 0.7 7.0 20-@ 1kHz
. 2NB197 70-71~ 5 ] -18 =50 -0.7 —-4.0 00 @ 2004 0.7 7.0 20 @ TkHz
2N3188 T0-71 on 20 . -1 —50 -0.7 —4:0 700 @ 200pA 0.7 7.0 20 @ 1kHz
2N5169 TO-71 15 40, =15 -50 -0.7 -4.0 700 @ 200pA 0.7 1.0 20 @ 1kHz
2N5452 T0-71 5 5 1685—100 —50 -1.0, -4.3 1000 4000 0.5 5.0 20 @ 1kHz
2N5453 TO-71 10 10 IG55~100 —50 ~1.0 —4.5 1000 4000 0.5 5.0 20-@ tkHz
2N5454 TO-71 15 25 . I6G55-100 ~50 -1.0 —4.5 1000 4000 0.5 5.0 20 @ kHz
2N5515 TOTY 5 5 -100 -4 -0.7 —4.0 1000 4000 0.5 7.5 30 @ 10Hz
2NB516 TO-71 5 10 100 ~—40 ~0.7 -4.0 1000 4000 0.5 7.5 30 @ 10Hz
2MB517 TO-71 T 10 20 100 —-40 - —0.7 —-4.0 1300 4000 0.5 . 7.5 30 @ 10Mz
2N5518 TO-71 18 40 —100  —40 -0.7 ~4.0 1000 4000 0.5 © 7.5 30 @ 10Kz
2N5519 T0-71 i5 80 —-100 ~40 ~0.7 —4.0 1000 4000 0.5 7.5 30 @ 10Hz
2N5520 0.7 5 5 —100 —40 -0.7 —4.0 1000 4000 0.5 7.5 15 @ 10Hz
2N5521 T0-71 5 0 -~100 —40 —0.7" —4.0 1000 4000 0.5 B -1 15 @ 104z
2NB522  TO-T1 10 20 =100 —40 -0.7 —-4.0 1000 4000 0.5 7.5 15. @ 104z
2N8523 TO-71 5 0 40 © =100 -—40 -0.7 —4.0 1000 4000 0.5 7.5 15. @ 10Hz
2N5524 To-71 7 15 80 -100 40 =0.7 —4.0 1000 4000 0.5 7.5 15 @ 10Hz
2N5902 TO-99 5 5 ~3 =40 -0.6 —-4.5 70 250 0.3 0.5 200 @ 1kHz
2N5903 T0-98 5 10 _ -3 -40 -0.86 —-4.5 70 250 0.03 05 200 @ 1kHz
2N5904 T0-98 10 20 -3 —40 —-0.6 —4.5 70 250 0.03 05 200 @ TkHz
2N5905 T0-95 15 40 -3 —40 -0.6 —4.5 70 250 0.03 08 200 @ 1kHz
2N5906 T0-99 5 5 -1 —40 0B ~4.5 70 250 0.03 .05 100 @ 1kHz
2NBQ07 O TO-eg . 5 1 -1 -4 -0E ~-4.5 - 70 250 0.03 05 100 @ 1kHz
2N5908 TO-99 10 20 -1 —40 -0.6 —4.5 70. 250 0.03 .05 100 @ 1kHz
2N5909 T0-99 15 40 -1 =40 -0.8 —4.5 70 250 0.03 .05 100 @ 1kHz
2N5911 T0-99 10 20 —-100 -25 -1.0 e 5.0 5/10 @ 5 mA . 7.0 40.0 20 @ 10kHz
288912 TO-9% 15 40 —-100 -25 -1.0 -5.0 5/10 @ 5 mA 7.0 40.0 20 @ 10kHz
2NE483  TO-71 5 5 —100 -50 -0.7 —4.0 1000 4000 0.5 7.5 10 @ 101z
2NB484 T0-71 10 10 —-100 -50 -0.7 —-4.0 1500 4000 0.5 7.5 10 @ 10H2
2NE485 TO-71 15 25 —-100 —50 -0.7 —4.0 1000 4000 0.5 7.5 10 @ 10Hz
IMFB485 TQ-71 25 40 -i00 50 ~0.7 —4.0 1000 4000 0.5 7.5 15 @ 10Hz
IT500 TO-52 5 ] -5 -50 -0.7 —-4.0 700 1600 0.7 7.0 35 @ 10Hz
17501 TO-52 5 10 -5 —50 -0.7 —4.0 700 1600 0.7 7.0 35 @ 10Hz
ITE02 TO-52 10 20 -5 -—50 -0.7 —-4.0 00 1600 0.7 ¥.0 35 @ 10z
17503 TO-52 15 40 -5 -—50 -0.7 —4.0 mn) 1600 0.7 7.0 35 @ 10Hz
IT504 TO-52 teg 100 -5 —50 -0.7 —4.0 700 1600 0.7 7.0 35 @ 10Kz
17505 . TC-52 50 200 -5 —50 -0.7 -4.0 09 1600 0.7 7.0 35 @ 104z
IT5911 TO-71 10 20 —-100 -25 -1.0 =50 5/10 @ 5 mA 7.0 40.0 20 @ 10kHz
175912 TCO-71 15 40 -100 =25 -1.0 ~5.0 5/10 @ 5 mA 7.0 40.0 20 @ 10kHz
U257 T0-99 - 100 - |G35—100 -25 -1.0 ~5.0 5000 10000 5.0 40.0 30 @ 10kHz
U4 Te-71 5 10 —-15  —5¢ -0.5 =25 2000 7000 0.5 10.0 20 @ 10Hz
U402 T0-71 10 10 -15 =50 -0.5 -25 2000 7000 0.5 10.0°  20@ 10Hz
U403 T0-71 10 25 -15 —50 -0.5 -2.5 2000 7000 0.5 10.0 20 @ 10Hz
U404 To-71 15 25 -15 —50 -0.5 -25 2000 7000 0.5 10.0 20 @ 10Hz
U405 TC-71 20 40 -15 =50 -0.5 ~2.5 2000 7000 0.5 10.0 20 @ 10Hz
U406 TO-71 40 30 ~15  —50 ~0.5 —-25 2000 7000 0.5 10.0 20 @ 10Hz
U421 T0-99 10 10 0.1 —60 -0.4 -2.0 300 800 °  60~10004A 20 @ T0Hz
u42z TO-99 15 25 0.1 -60 - —04 =20 300 800 6C-1000xA 20 @ 10Hz
U423 TC-99 25 40 0.1 —60 ~0.4 —2.0 300 80O 50-1000uA 20 @ 10Hz
U424 TC-99 10 10 0.5 —&0 -0.4 -30 - 300 1000 60-1000xA 20 @ 10Hz
u42s TO-99 15 .85 0.5 —60 -0.4 =3.0 300 1000 60-1000xA 20 @ 10Hz
U426 T0-93 25 40 0.5 —60 —-0.4 -30 300 1000 60-1000xA 120 @ 10Hz
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Praferred Vag(TH) BV¥gsg Ipss lgss Bts FDS}DN) _ TSN Vos 12
Part .mln/max min/max  max max min min/max max max
Numbet Package ¥ ph pA #mhe mA ] my
IN165 T0-99 -2 -5 —40 —200 -10 1500 -5.0 -2 300 - 100
3N166 T0-99 -2 -5 —40 —200 -10 1500 -5.0 =30 . 00 |
3N188 T0-89 -2 -5 —-40 — 200 —200 1500 =50, -3 300 100 Zener Protected -
N189 ‘T0-89 -2 -5 —40 —200 —200 1800 =50 =30 300 Zener Protected
IN190 T0-59 -2 -5 —40 — 200 —200 - 1500 -5.0 —-30 300 100 Zener Protecied
3N T0-29 -2 -5 —-40 — 200 —200 1500 -5.9 - 30 300 .

Differential Amplifiers — Dual NPN Bipolar Transistors \

. o lBi:@
Ordering Infermation o o hEs Ig=10zA
Pratarred Var 12 AVge lp=10pA  Vep=5V BVgen Iceo Noise R Coba

Part my W/PE Vop=5V [it) v nA - a8 MHz@lp pF
Numbar . Package max max min . max " min miax max min max Structurs
2N4044 T0-78 3 3 200 5 50 A 2 200 @ 1mA 0.8 . Dielec. Isol.
2N4045 T0-78 b 10 80 25 45 A 3 150 @ 1mA 0.8 Dielec. 1501,
2N4100 TO-78 5 5 150 10 55 R 3 150'@ 1mA 0.8 Dielec, I50l
2N4878 TO-71 3 3 200 5 60 1 2 200'@ 1mA 0.8 Dielec, Isol,
2N4879 TO-71 5 5 150 10 55 A 3 150 @ 1mA 0.8 Dielec. Is0l,
'2N4880 - TO-71 5 10 80 25 45 A 3 50 @ imA 0.8 Dielec. {50l
IT120 T0-r8 T0-71 2 5 200 5 45 1 2typ. 220 @ 1mA 2 dane, 150l
IT1204 T0-78 T0-71 1 3 200 2.5 45 1 2typ.  220@ 1ma 2 Jurc. Isel.
iT121 T0-78 70-71 3 10 80 25 45 1 2typ.  180@ 1mA 2 June. Isol.
iT122 T0-78 TG-71 5 20 80 25 . 45 1 2typ.  180@ 1mA 2 Junc. Isol.
IT124 70-78 5 15 1500 0 o6@ 2 A 3 100°@ 100pA 0.8 Junc. Isol,
’ Veg = 1V

IT126 T0-78 TO-71 1 3 200 2,5 60 A 1typ. 250 @ 10mA 4 Dielec. Isol.
IT127 T0-78 TO-71- 2 5 200 5 60 3 1typ. 250 @ 10mA 4 Dielec.. Isol.
IT128 T0-78 TO-M1 3 10 150 10 45 A 1typ. 200 @ 10mA 4 Dielec., Isol.
IT128 T0-78 10-71 5 20 20 45 A 1typ. 150 @ 10mA 4 Ditlec. 150,

Differential Amplifiers — Dual Monolithic P-Channel MOSFETS (Enhancement)

Ordeting Infokmation




Differential Amplifiers — Dual PNP Bipolar Transistors

Ordering taformatien bE@  Ta=10uA
Prefetred Yee g0 AVpe  lo=10pA  Vpe=BY . BV leeo Noise k [H

Part my WG V=5V [1.) v nA dB MHz@le pF
Number Packape max max min’ max min max max min max Structure
2N5117 T0-78 3 3 - 100 10 43 R 4 100 @0.5mA .B Dielec. Isol.
205118 T0-78 5 5 100 15 45 A 4 100 @0.5mA .8 Dielec. isol.
2N5118 TQ--78 5 10 50 40 45 1 4 100 @0.5mA R} Diglec. 'sol.
IT130 70-78 TO-71 2 5 200 [ —-45 1 2iyp. 110 @ImA 2 Junc. isal.
IT130A  TO-78 TG-71 -1 3 200 2.5 - 60 1 2iyp. 110 @ima 2 June. Isol.
M3 70-78 T0-71 § 10 80 10 -45 7 2R W@ImA 2 Jung, Isof,
T132 T70-78 T0-71 10 20 80 , 25 —45 1 2tp.  S0@imA 2 Junc. Isol,
IT136 T0-78 TO-71 1 3 150 2.5 —B0 1 2p. 150 @10mA 4 Dielec. Isol.
IT137 T0-78 T0-71 2 5 150 3 —60 a0, 2tp. 150 @10mA 4 Dielec. Isol.
17138 T0-78 T0-71 '3 10 120 10 ~55 A 2tvp. 180 @10mA Dielec. Isol.
139 T07E TOH 5 1 2yp. W @itmh 4 Dislec. Isol.

20 20 -45

Spocially ltems

ID-100 Thiis product is a diode combination. used to protect thosé-P-channel MOSFET dua's which are not diodé frctected. Their chief characteristic

1B-101 is <1 pA leakage when voltage-across'them is less than 5 mV, If voltage across. diodes is adjusled-to OV £0.1m¥, leakage.is Jess.than
0.01 ) pA..

" VCR2N . o

VCR3P ' )

VCRAN . The VCR family consists of three terminal variable resistors where the' resistance value Detween two of the terminals is controlled by the

VCRSP voltage potential applied to the thirg, ’

VCR7N

VCRTIN (Dual)

Note: Intersil offers the following military qualified device_s:'

N-channel switthes - N-chaqinel amplifiers P-chianne! switches P-channet amplifiars

2N4091 JAN, JANTX, JANTXY INZBZ1 JAN, JANTX, JANTXY 2NG114 JAN, JANTX, JANTXV 2NZB0S JAN

2N4092 JAN, JANTX, JANTXY . 2N3823 JAN, JANTX, JANTXY 2i5115 JAN, JANTX, JANTXV
2N4093 JAN, JANTX, JANTXY . . ZM5116 JAN, JANTX, JANTXY
2N4856 JAN, JANTX, JANTXY .

2N4857 JAN, JANTX, JANTXV

2N4858 JAN, JANTX, JANTXV

*JAN processing consists of a sample Group B pulled from the production run,
JANTX processing consisis of JAN processing plus 100% electrical read and record, and 100% burn-in.
JANTYX processing consists of JANTX processing plus 100% pre-cap vlsual and on-shore assembly.
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DISCRETE SELECTOR GUIDE |

EBINTERSIL

Recommended Part Numbers

Detalled Important Single Single Dual | Single Single Dual Dual Dual
Application P s N-Ch I | P-Channel [ N-Channel | N-Channel -P-Channel | P-Channel| NPN PNF
L. JFET JFET JFET MOSFET | MOSFET | MOSFET | Bipolar | Bipolar
Audio low noise 2N4220, | 2N2607 | 2N3858 | 2N4351 | 3N163 2N4044|1T130
2N3821 2N5460 | 1T505 3N170-1 | 3N164 2N4878 ‘
Buffer low leakage, high| 2N4221 2N2609 | 2N5905 M116 3N172 IT120 |[IT138
|- gain . 2N5462 | IT505 IT1750 | IT1700 | :
Differential good matching & — — 2ZN3954 — — | 3N165 IT126 | 2N3810
drift U401 -
Fet Input Qp Amp : — — 2N5515. — — e -
High Impedance low leakage 2N4117A | IT100 2N5805 — —
J176 IT505
_ : 1 - 2N5118 | U428 IT1750 1T1700 i
Amplifiers [Hiqh Frequency highgain, low | U308 2N5114 | 2N5912 | 2N4351 [8N163 | 3N188 | 2N4044| (T130
. } : 2N4878
- capacitance 2N5397 J176 1TH912 1 3NT64 IT120 | IT136
Low Supply Voltage | iow pinch-off 2N4338 2N5265 | U406 3N170-1 IT126 | 2N3810
voitage 2N3687 JI177 2N3958 4 1T140 | -
Low Noise low ncise 2MN4BBTA | ZN5176 | ZN5578 | M118 INT1T2
J176 2N5199 2N4044 [ IT130 .
Preamplifier high gain 2N5397 2N5116 | ITE50 2N4044 1 1T130
' U310 J176 U408 2N4878 | IT136
: 17120
Video high gain, iow 2N4383 IT100 ° | iT5912 IT126 | 2N3810
capacitance ITE4393 2N5912 ‘
VHF RF parameters, |[U310 IT100 2N6485 — — — — —
Mixors 2N5387 | J174
UHF high gre/Ciss J310 2N5114 | IT5912
2N5484 2N5912
Commutators low Crss 2N4391 2N3993-4 IT1750 IT1700 -
ITE4391 | IT100-1 ITS850
Sample and Hold 2N5114-6 3N163 3N165
Analog Gates fast switching, [2N4091-3 | 2ZNET74-8| 2N5912 '
Switehes 2N4391-3 — —
Digital low rosgon) ITE4391-3| J174-7 IT6912 3NT70-1 | 3M164 3N188
Chopper 2N5432-4 | IT100-1 . 3N172
Integrator Reset low rps(an), high | J111-3-
loss J105-7
Voltage | Gain Control VCR2N VCR3P '
Control | Amplitude Stability | high Vasofs VOR4N VCR11N — — — — —
Resistors | Attenuators VCR7N )
Protection | Signal Clipping low leakage — — — - — — 10100-1{ 1T139
Diodes | and Clamping current
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‘APPLICATIONS

¢ Low-level Choppers
* Data Switches
o Commutators

-
ABSOLUTE MAXIMUM RATINGS

(Ta-= 25°C unless otherwise noted)

‘Gate~Source Voltage . ...vovvisiriicnnenneaan. 30V
Gate-Drain Voltage .......ooov'iviieannnenannnn,. 30v
Gate CUrent ..., e 50 mA

Storage Temperature Range .......... -B5°C to +200°C

Operating Temperature Range

Lead Temperature \Solderjng, 10s8ct ......... +300°C
Power Dissipation . ..., .cuviiinieinnnnninnnnn. 300 mwW
Derate above 25°C . ... ..ol 2mw/eC

-55°C 10 +150°C .

2N2607-2N2609
2N2609 JAN
P-Channel ‘JFET

~PIN CHIP
CONFIGURATION TOPOGRAPHY
5510 [for 2N260T7, B)
TO-18 iz
e
f LAy
N | rrl o
o028, o0 e ) 1
0035 ¥ co3s =t
o645 .
L] NOTE SUBSTRATE
o ISGATE
M o
b gc §
5503
3 Db, 0035 {for 2609, 2802 JAN}
-\00?& U
T
e g § CoraX Toms
| -] 7
e e
'ORDERING INFORMATION*
TO-18 WAFER DICE
2N2607 2ZN2607IW 2N2607/D
2N2608 2N260B/W 2N2608/D
2N2609 2N2609/W 2N2609/D
2N2609 JAN — —

*When ordering wafer/dice refer to Appendix B-23.
ELECTRICAL CHAHACTERISTICS {@ 25°C unless otherW|se noted)

2N2607 2N2608 2N2z608 .
' PARAMETER Test Conglitions
‘| Min | Max [ Min | Max [ Min | Max | Unit .
‘.3 10 . 20 nA VGS=30V,VDS=.Q
1GssR .. Gate Reverse-Current : - - X
. ] 3 ] 10 . 30 MA ) VGSﬁ'EV'VD_SiofT.&_\-_‘Is‘U c
BV@Gss 3~:"iiélglgrain Breakdown | 3(:J N 30 30 Y =1 HA, VDS o]
VP Gate-Source Pinch-Off 1 4 i 4 1 4 |V VDS =-5 V Ip=-1HA
. Volitage .
1 | Draln Current at Zets Gate -0.30 [-1.50}-0.90(-4,50| =2 |-10 mA S— -5V, VGS o
DsS Valtage )
g $mall-Signal Common-Source | 330 1000 2500 Hmho VDS =-5Y, VGS'= 0,f="1kHz
s Farward Transconductance . I R e
c. Common-Source Input 10 7 30 | pF | Ve =~BV, V 14,
18§ Capacitance D3 =140 I?Hsz
_ 3 Vpg=-5V R = 10ME2
NF Moise Figure dB VGS =0, o
: 3 3 f=1kHz Rg= 1M




BINTERSIL

2N3684-2N3687
N-Channel JFET

FEA S PIN
TU R_E CONFIGURATION
= Low Noise TO-72
- @ High Input Impedance C
+ |L.ow Capacitance
APPLICATIONS '
® |ow Level Choppers
» & Data Switches.
* Multiplexers
* | ow Noise Amplifiers
8 5% s
CHIP
TOPOGRAPHY
| 5010*
ABSOLUTE MAXIMUM RATINGS o2
(Ta = 25°C unless otherwise noted) LT
Gate-Source or Gate-Drain Voltage ., ............. 50V /i
Gate CUMMBNt ...t i i i rnaaains 50 mA ! 4
Storage Temperature Range ........., -65°C to +200°C 5‘”\ rr ol1
Operating Temperature Range ........ -65°C to +150°C [~ o
Lead Temperature (Soldering, 10sec.). ........ +300°C 0025, 0055 e l
Power Dissipation .............. e reaaaan. 300 mw - 00387 ooz prym
Derate above 25°C .................. 1.7 mw/e g ‘o0so NOTE: SUBSTRATE
1S GATE
o
015
*DHCE WITH 4 MIL BONDING PADS |
AVAILABLE. CONSULT FACTORY
FOR DETAILS.
ORDERING INFORMATION™
- T0-72 WAFER DICE
2N3684 | 2N3684/W 2N3684/D
2N3685 | 2N3685/W 2N3685/D
2N3686 | ZN3686/W 2N3686/D
2N3687 | ZN368/ /W 2N3B87/D
*When ordering waferidice refer to Appendix B-23.
ELECTRICAL CHARACTERISTICS (25°C uniess otherwise noted)
2N3689 2N 3685 2N3636 2N3687
PARAMETER MIN MAX | MIN MAX | MIN VAR | MIN MAX LUNITS TEST CONDITIONS
BV 55 | Gate to Source Breakdown Voltage  |-50 ~50 =50 =50 v ‘Vps=0,1g=1.0uA |
Vp Pinech-Off Valtage 2.0 5.0 1.0 35 | 06 2.0 3.3 1.2 Vps=20V, Ip = 0.001 uA
Igss | Total Gate Leakase Clrrent =0.1 -0.1 -0.1 -1 nA VEg=-30V,Vpg=0
[ Ta=1850°C -0.5 -0.5 -0.5 | -05 HA
Ings  1Sawratien Current, Drain-10-Soiirce | 2.5 7.5 1.0 3.0 0.4 1.2 0.1 0.5 ©mA Veg=0,Vpg=20V
Y+l Forward Transadmittance 2000 3000 (1500 | 2800 |1000 | 2000 | ‘S00 1500 umhes
Gos Common Source Out- 50 25 B (o] 5 umhos -
aut Condugtance . Vpg =20 V.,VGS =0,
Cigg Common Source Input 4.0 4.0 4.0 a0 pF f=1kHz
(Zapacitance
Crss Common Source Shart 1.2 1.2 12 1.2 pF
Circuit Reverse Transfer Capacitance
TDS(on} | On Resistance : 600 300 1200 2400 Ohms Vpg=0,Y¥gg=0
NF Noise Figure 05 0.5 0.5 0.5 de f=100 Hz, Rg = 10 M 2
NEW =6 Hz, vpg = 10V
Ngg=ov . .




n INSB1OTA; 2HSB1IIA
[ll]"—" Monolithic Dt:al Matched

ABSOLUTE MAXIMUM RATINGS
" (Ta = 25°C unless otherwise noted)

PNP Transistor.

- PIN-
CONFIGURATION
© To-78 - ‘

Emitter-Base Voftage (Note 1) ............iiiine oo, -5V
Collecter-Base or Collector-Emitier Voltage (Note 1} ... -80V
Collector Current (Note 1% ............. [ e 50 mA £ g O
Storage Temperature Range ............. . =B5°C 1o #200°C -
Operating Temperature Range ........ e . -85°C 10 H150°C 4501
Lead Temperature {Soldering, 10 sec.} ... ......... +300°C CHIP
‘ N . . ONESIDE BOTH SIDES R
Power Digsipation ............ wv. 500 MW 600 mW TOPOGRAPHY
Derate above 25°C ...... ... 2Z8mW/C 34 mw/C 20
¥ — SMITTER %;1_%:%
%;% Q TYP. 2 PLACES
— )
/LN My - -
EM,TTER__...// coLLecTon  TYP ZPLACES
BASE 0035 Qo33
‘0045 " 50aa
. TYP. 2 PLACES. o
ORDERING INFORMATION*
T0-78 WAFER DICE
2N3810 | 2N3B10/W | 2N3B10/D
2N3B10A
2N3811 2N3B11/W 2N3811/D
2N3B11A
ELECTRICAL CHARACTERISTICS *When ordering wafer/dice refer to Appendix B-23.
TEST CONDITIONS; 25°C Ambient Temperature unless otherwise noted
’ ZN31DA 2N3B11/A :
SYMBOL PARAMETER MIN T MAX [ MIN [ MAX | UNITS TEST CONDITIONS
BVceo Coliector-Base Breakdown Voltage -60 ~60 1= -10 yA, IE= 0
BVceo Collector-Emitter Breakcown .
Voltage (Note 2 -60 -60 v Ic=-10 mA. ls =0
BVERO Emitter-Base Breakdown Voltage -5 -5 lg =-10 uA, Ic=0C
Crom Collector Cutoff Current -10 -0 nA Veg = -50V. Ig = 0
L ITasiT50°C 16 0 | _aA ce = -50V,le =
et Emitter Cutoif Current -20 20 |' nA I Vee=4V.Iic=0
: 100 225 j Ic = -10uA
heE Static Forward Current * 150 450 300 900 Vee = -5V Ic = -100uA to -1 mA
Transfer Ratio 1Nate 2. 125 250 ) Ilc =10 mA
[Ta=~-85°C} 75 150 I = 100 gA
. -0.7 -0.7 Vee = -5V, Ig = -10u8
VBE(sat) Base-Emitter Saturation Voltage tNote 21 0B 08 lcci -100 LA |: = -103 A
VeEtsan Cotllector-Emitter Saturation Voltage -0.2 0.2 v lg = -10 uA, Ig = -100 uA
INote 2 -0.25 -0.25 la = -100 uA, Ic = -1 mA
hie _Input Impedance 3. 30 10 40 4] Vg « -10V
hte | Forwarg Current Transfer Ratio 150 8C0 300 |- 90 Ig= -1 mA
hre Reverse Voitage Transfer Ratio 0,25 0.25 f=1KHz
Noe Cutput Admittance 5 60 5 60 urmhe )
| hte| Magnitude of small signal 1 5 1 5 Vee = -5Y [Ig = -1mA, 1 = 100 MHz
- current gain 1 1 ) [ lc = -500 A, F= 30 MHz |
NOTES:

1. Per transistor.
2. Pulse witdth < 300 ps, duty eycle < 2.0%.




2N3810/A, 2N3811/A

ELECTRICAL CHARACTERISTICS
TEST CONDITIONS: 25°C Ambient Temperature unless otherwise noted

: 2N3810/A 2N3811/A
SYMBOL PARAMETER wik T AR UNITS TEST CONDITIONS
Cabo Output Capacitance 4 1 4 Veg = -5V, le =0, f = 100 MHz
Cino tnput Capacitance a g pfF Vga =-0.8V. Ic = 0.1 = 100 KHz
hre, hre, | DC Current Gain Ratic A eavices 235 12 g:s 13 1 Vige = -5V, ¢ = 100 A
'1VBE'-VBE2| Base-Emitter Voitage . -5 =5 L lg = 10 pA to 70 mA
Differential [ Adevices 25 | | -25 mv | Vog=-5V
3 -3 Ig = 100 A
| [ A devices -1.5 -1.5 : :
A-VBE,—VBE, | Base-Emitter Voitage : 10 ) 0
31 | Differential ' pVI*C | Vee = -5, Ig = 100 A
Gradient A devices 5 5 o
. . : 7 4 ] Ve = =10V, lg = -100 pA, Re = 3k,
¢ | f=100Hz -~ Noise Bandwidth=20Hz
3 1.5 . Vge = =10V, I¢ = -100 gA, Ag = 3k,
i ) a8 f = TkHz, Noise Bandwidth = 200 kHz
NF Spot Noise Figure 25 1.5 VGE = =10V, 1c'= -100uA, Ra = 3 kil
. . f = 10 kHz, Noise Bandwidth = 2 kHz
o | 3.5 25 Veg = =10V, g = =100 gA, Rg = 3k1},
. . ' Noise Bandwidth = 15.7 kHz iNote 3,

NOTES: .
3 3 dBdown at 10 Hz and-10 kMHz.
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FEATURES

* Low Capacitance
» Up to 6500 ymho Transconductance

ABSOLUTE MAXIMUM RATiNGS
{Ta = 25°C unless otherwise noted)

QGate-Source Voltage ...l -50V
Gate-Drain Voltage ..........c..cociiiiiaian,.. B0V
Gate Current ... .. 10 mA
Storage Temperature Range .......... -65° 5 to +200°C
‘Operating Temperature Range ........ -55° G to +150°C
Lead Temperature (Soldering, 10 sec.} ........ +300°C
Power Dissipation .........cciiiiiiiiiiiienas 300 mW

Derate above 25°C .. vveeiiniininnnn 1.7 mw/eC

2N3821, 2N3822
N-Channel JFET

PIN
CONFIGURATION

TO-72

CHIP
TOPOGRAPHY

5003

oI5, 0035
o2t * oozs

[
A
\

%0

T ig:

o _Dwd___
ol

Loncd

0%
5 poz ™ o0zs

NOTF SUBSTRATE
BGATE

ORDERING INFORMATION*

'T0-72 | WAFER | DICE
2N3821 | 2N3821/W | 2N3821/D
2N3822 | 2N3822/W | 2N3822/D

*When orderlng wafar/dice refer 1o Appendix B-23,

ELECTRICAL CHARACTERISTICS 25° C unless otherwise noted)

2N3822
FARAMETER Mu\?ma:r:‘nx N | MAX UNIT TEST CONDITIONS
] -0.1 -0.1 nA o e
}'Gss Gate Reverse Current E Ta=150°C K] K] oA vasg * 30V, Vps=0
BVgss | Gate-Source Breakdown Voltage -50 -50 Ig=-1pA, Vpg=0 ~
VGsioff)| Gate-Source Cutoff Voltage -4 -6 v Vpg=15V,Ip=05nA
: . 0.5 -2 Vpg =15V, !n =50 A
vas Gate-Source Voltage = 3 Vs =15V, 1n = 200 iA
Ipss Saturation Drain Current 0.5 2.5 2 10 mA Vps=15VY, ¥gg =0
Common-Scurce Forward ; : .,
| BE | Transeonductance {Note 1) 1500 | 4500 3000 1 6500 f=1kHz
Commen-Sgurce Ferward )
1f=1 H
sl Transadmittance 1500 3000 amko 00 MHz
Common-Source Cutput _ - -
9os Conductance {Nota 1) " o Vpg=15Vv. Vg5 =0 =1 KAz
. Common-Scurce Input
Ciss Capacitance L 5 ® F ' f=1MHz
c j Common-Source Reverse Transfer 3 ) 3 pE
7SS Capdcitance. .
- L . ] VDg=15V,VGEs=0,
MNF MNoise Figure . 5 5 dB N v
: — . PAgew=1meg, BW=5Hz f=10 Hz
®n Equivalent Input Noise Voltage 200 200 \/H__z Vps =15V, VEas=0,BW=5Hz

Nota T: Thesé parameters are measured during a 2 msee interval 100 msee after DC power is applisd,
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FEATURES

* Low Noise

¢ Low Capacitance

* Transductance up {o 6500 umho

ABSOLUTE MAXIMUM RATINGS
(Ta = 25°C unless otherwise noted)

Gate-Source or Gate-Drain Voltage
Gate Current ...t e,
Storage Temperature Range
QOperating Temperature Range

10 mA
i -65°C to +200°C
e -55°C to +150°C

Lead Temperature (Solderlng. 108e¢) oo, +300°C
Power Dissipation ...............c.oevieeeeen... 300 mw
Derate above 25°C ...........cocunenen. 1.7 mW/°C

2N3823
-ChannelJFET

PIN 7 CHIP
CONFIGURATION TOPOGRAPHY
TO-72 5006
%i FULLA .

-

0024, 0025

onra ™ pazs

KUBSTHATE
WAATE

ORDERING INFORMATION*

T0-72
2N3823

WAFER __
2N3823/W

DICE
2N3823/0

*When crdering water/dice refer to Appendix B-23.

ELECTRICAL CHAFIACTEHISTICS (25°C unless otherwise noted)

PARAMETER MIN MAX UNIT TEST CONDITIONS -
) 0.5 nA
T : ' - Ves = —20V, Vps =0
lgss | Gate Reverse Gurrent|T, =150°C 0.5 pA S = o3
BVgss | Gate-Source Breakdown Voltage, | -30 lc=1puh Vos =0
Vasiof) | Gate-Source Cutoff Voltage -8 v Vps = 15V, Ip = 0.5 nA
Vas Gate-Source Voltage |1 1.0 -75 | ¥ps = 15V, Ip =400 pA
Ioss Saturation Drain Current - 4 %0 mA Vps = 15V, Vgs =0 o
ks Commori-Source Forward 3,500 | 6,500 - f = 1kHz (Note 11
. Transconductance ‘ _
[¥1s) Commeon-Spurce Forward 3,200 f =100 MHz -
Transadmittance I _
Gos Common-Source Qutput 35 imho. f=1kHz (Note 1)
Transconductance : )
Giss . Commeon-Saurce Input 800 Vos = 15V, Vas = 0
Conductance ] .
— =200 MHz
Goss Carnmon-Source Output 200 |-
Conductance :
Giss Common-Source Input 6
Capacitance ' _
Crss | Common-Source Reverse 2 PF f=1MHz
| Transfer Capacitance ) _ N
NF Noise Figure 25 dB Vps =15V, Vgs =0 f = 100 MHz
Rg = 1-kQ}
NOTE 1:

1-14
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FEATURES
® ryg < 250 ohms
. |D(°“) <0,1 nA

~

. ABSOLUTE MAXIMUM RATINGS
{Ta = 25°C unless otherwise noted)

Gate-Source or Gate-Drain Voltage .............. 50V
Gate Current ...t 10 mA
Storage Temperature Range .......... -65°C to +200°C
* Operating Temperature Range ........ -55°C to +150°C
Load Temperature (Soldering, 0 sec.! ........ +300°C
Power Dissipation .................... i 300 mW

~ Derate above 25°C et 1T MWAC

ELECTRICAL CHARACTERISTICS
TEST CONDITIONS: 25°C unless otherwise noted

| 2N3824
'IN'-ChanneI JFET

PIN CHIP
CONFIGURATION = TOPOGRAPHY
TO-72 - 5003

R
Tla=1 .
by % o
-]
T e
LI oy

ORDERING INFORMATION*

TO-72 WAFER DICE
2N3824 [ 2N3B24/W | 2N3824/D

*When ordering water/dice refer to Appandix B-23.

. PARAMETER i MIN | MAX | UNIT TEST CONDITIONS
. - ' ‘ -0.1 nA .
. lass. Gate Reverse Current. . | Th=150°C 01 A VGS =-30V, Vps = 07 -
BVgss | Gate-Source Breakdown Voitage 50 . ' la =1puA, Ve =0
0.1 nA ;

I(off) Drain Cutoif Current [Ta=150°C| X A Vpg = 1§V, Vas = fs\,ur

Tds(on) Drain-Source QN Resistance 250 | N Ves =0V, Ip=0 Jf=1kHz
Ciss Common-Source Input Capacitance 6 oF Vps =15V, Ves =0 f=1 MHZ
Crsg Common-Source Reverse Transfer Capacitance 3 Vas =8V, Vps =0
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FEATURES

¢ Low Drain Current

* High Output fmpedance )
* Matched Vg, AVgg, and gy,

ABSOLUTE MAXIMUM RATINGS -
(Ta = 25°C unless otherwise noted:
Gate-Scurce or Gate-Drain Voltage (Note 1) ...... -50V
Gate Current iNote 1) ... ......ovues. i.. B0 mA
Storage Temperature Range -65°C to +200°C
Operating Temperature Range «55°C to +150°C

Load Temperature (Soldering, 10 sec. «....... +300°C
Power Dissipation .................ccccvii.n 300 mwW
Derate above 25°C .............. ..., 1.7 mW/~C

ELECTRICAL CHARACTERISTICS
TEST CONDITIONS: (25° C unless otherwise noted)

- 2N3921, 2N3922
- Monolithic Dual
N-Channel -JFET

PIN CHIP
CONFIGURATION TOPOGRAPHY
TO-T1 " goar

r-ﬁ 023 ~——m
Gz

Gq
ALL SOND PADS ARE 4 x 4 MiL.

GRDERING INFORMATION* - |

TO-M WAFER - DICE
2N3921 | ZN39N/W | 2N3921/D
2N3922 | 2N3922/W [ 2N3922/D

*When ordering wafer/dice refer to Appendix B-23,

PARAMETER MIN | MAX | UNIT TEST CONDITIONS

. e ' -1 nA _ ‘
lgssk | Gate Reverse Current [Ta=100°G]| | -1 ahA | Vg =-30V, Vos =0
BVpgo | Drain-Gate Breakdown Voltage 50 1 I Ie=1uAls=0"

Vasorn) | Gate-Source Cutoff Voltage ) v Vps =10V, Ig = 1 nA
Vas Gate-Soutce Voltage ™ .2 [ -27 | " Vps =10V, Ip = 100zA
le | Gate Operating Current [TA=100°G =5 nA~] Vog =10V, Ip = 700uA
Ipss Saturation Drain Current (Note 1) - 1 10 mA | Vps =10V, Vas =0
{ot Gommon-Source Farward Transcongductance (Note 211500 | 7500 - hol R
Gos Comman-Source Cutput Conductance 35 #mno '
Cigs Cormmon-Source Input Capacitance 18 E Vos = 1QV,; Ves=0 |f=1kHz, _
Crss Comman-Source Reverse Transfer Capacitance 6 P
gts Common-Seurce Forward Transconductance 1500 _. _ _
Joss Comrmon-Saurce Output Conductance 20 -tho Voa =10V, io =700 uA ff 1 kHz
. : ‘ . ) C|f=1kHz,
i i dB [ Vps =10V, Vgs =0 !
NF Spot Noise Figure 2 )Ds GS Ra = 1 meg
2N3921 2N3922 .

MATCHING CHARACTERISTICS MIN MAX MIN MAX UNIT TEST CONDITIONS
|Vas1-Vassa| Differential Gate-Source Voltage '5 5 mv ’ )
AlVes1-Vasz| Gate—s.ou(ce Differential Voltage 10 25 4P | Vog = 10V, TA_= ODE .

AT Changé with Temperature ‘ I = 700 4A & =100°C

gfs2 Transconductance Ratio 0.95 1.0 0.95 1.0 f=1kHz

NOTES: 1.Pertransistor.
2. Pulse test duration=2 ms,
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| ~ N-Channel JFET

FEATURES ' PIN CHIP TOPOGRAPHY
* Low Offset .and Drift CONFIGURATION 5037
¢ Low Capacitance
¢ Low Noise
» Superior Tracking Abitity TO-7 S
ALL BOND PADS w
s Low Output Conductance: ARE.A X ML, £
ABSOLUTE MAXIMUM RATINGS e
{Ta = 25°C unless otherwise noted)
Gate-Bource or Gate-Drain . . ,
Breakdown Voltage [Note 1) ...... 50V 'ORDERINGVINFORMATION‘
Any Pinto Case Voltage .......... 100V . ! .
Gate Current (Note 1) ........ ... BOmA O-71 ). WAFER DICE
Storage Temperature .. -65°C to +200°C 2N3954 | IN3954/W | 2N3954/D :
Operating Temperature  -55°C to +150°C < S n,ﬁ 828 T 2N3954A | 2N3954A/W | 2NIIS4A/D |
Lead Tsmpérature . : L 2N3955 [ 2N3955/W | ZN3955/D,
{Soldering, 10 s8c.} .......... +300°C 2N3955A | 2N3955A/W | 2N3955A/D
. C SOINDEE gﬁ:ng . 2N3956 | 2N3956/W | 2N3956/D°
Power Dissipation 250 mw 500 mw : 2N3057 | IN3967/W | 2N3857/D
Derate above 25°C 2.8 mW/°C 4.3 mW/°C 2N3963 | 2N3958/W | 2N3958/D

'When ordering wafer/dice refer'to Appendix B-23.

ELECTRICAL CHARACTERISTICS (25“0 unless otherwise noted)

2N 3954 2N39544 2N3855 2N39554 2N3956 ] 2N3957 2N3958
PARAMETER - -
- A 5 . wMIN | MAX M | A | min [ Max | MIN | MAXTMIN | MAX | MIN| MAX |MIN | MAX '_JNIT TE.ST CCNDITIONS .
[P Gate Reverse Current =100 -100 -100 - 100 -100 -100 -100] pA {vgg=-30V,
i Ta=155°C 500 500 500 =500 500 500, | -500] nA |vps=0 )
GaterSource Breakdown : [ . vps=0 -
BVGss Voltage ~50 ) | =60 ) =50 | 7—750 7-50 ) -?0 o =50 1 = -1 KA
Gate-Sourge Cutolf i ) vps =20V,
VGSioff) Valtage 1.0 =45 }-1.0| <45 [-1.0| -45{~1.0] ~451-1.0| -4.5 }~1.0" -456 [-1.0} -4.5 V ip=1nA
Gate-Souree Forward ' ’ . . Vpg=0
vasii) - Voltege. 2.0 20 | 20 20 20| 2.0 20, 1Ge 1 mA
vas Gate-Source Voltage 4.2 ~4.2 .2 =42 =42 4.2 _71,2 Vps =20V !D = 50 zA
-05) 4.0 |-05| -40 (-05]|-4.0|-04, -40|-05| -40 |-05| -40|-05| 4.0 - |ip =200 pA
' Gate Operating Current -] .| =50 -50 =50 -50 ~5D -50{ pd |Vpg=20V,
i : Ta = 125°C ~260 -250 250 -250 -250 -260 | 350 | nA {lp = 200.4A
! | Seturation Drain : ‘ ‘ 1 Yps=20V,
‘Dss Current 06| 60| 05| 50| 05| 50| 05| 50| 05 5O | 05| 50| 05| BLC| mA Vag=b
i | EommonSource Forward | 1000 | 3000 | 1008 | 3000 ;1000 | 3000 [1000| 300, 1000 | 3000 | 1000 3000 | 1000 | 3000 1=1kHz
s Transconduczance ‘[ 1000 1000 1000 1000 1000 1000 1000 h =200 MHz
- g -gmho
Caornmion-Source Ourput I A a ' ' -
Gos Canductarice -35 35 3| . 36 ) 35 .35 35' - v f-- 1 VKHZ
o Common-Source-Input 40 a0 a0 4 a0 eal a0 veg=10
12 Capacitence S R : : : . .
Comman Soprce Reversé | k . _
Cres. Transfer Capacitance 1.2 1.2 i 1.2 12 1.2 1.2 1.2 .pF | f=1MHz
-Cdgo Drain:Gaté Copatitance 15 15 15 15 15 15 15 :’5‘3:‘3; oy,
y : Vps=20V
NF Commn Souree Spot ©s| | os 05| | 08 05| | os 65| B |ves=0  [1=100me
one e Rg =10 MQ
Differential Gate Ivpg =20V, _ o
llg1-lgzl P 0 0 10 1 1o 10 {10 ol oa | 0 A T=125°¢
ipss11pss2 3:12 Saturation Current | g oc | 0 [gos| 10 |0es| 1o|0es| 10|cos| 1oloeo| io|bes| 10 :gg: EU v
i il Gate:S
Ivgs1-Vasz! 3:::;::"? ate-Source 5.0 5.0 10.8 50 15 20 25
Avgs)-Vasal | Gate-Source Diifsm:t‘\al 08 04 20 1.2 a0 1 ‘6o sol| mv vps = 20V, | T =26°C o -55°C
—— | Veltage Change witl . : -
aT Temperature 1| | es 25 1.5 5.0 75 1.0 Ip = 200 4A [T =25°C 1o 125°C
8¢51/95s2 Transconductance Ratio | 097| 1.0 | 097 1.0(|097| 1.0] 095 10| 0958 1.0[ 080 1.0 | 0.8 e’ f=1kHz

NOTE 1: Per transistor.
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BINTERSIL

FEATURES

o Low rps(on)

* Ipot) < 250 pA
: » Fast Switching -’

ABSOLUTE MAXEMUM RATINGS
{Ta = 25°C unless otherwise noted)

Gate-Source or Gate-Drain Voltage
Gate Current

, _' 50 mA
-85°C to +200°C
-55°C to +150°C

Qperating Temperature Range
Lead Temperaturg (Soldermg, 16 sec. )
Power DISSIDAION - vt e cre e seannsn

Oerate above 25°C. ,

ELECTRICAL CHARACTERISTICS
TEST CONDITIONS: 25°C unless otherwise noted

2N3970-2N3972
N-Channel JFET

1

PIN CHIP
CONFIGURATION TOPOGRAPHY
TO-18 - 5001
E::_; r:;:‘::mu‘\—j o7 {l-l;;l. SLESTRATE 1S GATE
b I
o) ] ‘_I
ac . s }__%E‘:_ xsnun;n.
ORDERING INFORMATION"
T0-18 WAFER DICE
2N3970 | aN39ro/w | 2n3e7o/D |
2N3971 | 2N397U/W .| 2N3971/D
2N3972 | 2N3g7arw | 2N3g72iD

“When ordering wafer/dice refer to Appendix B-23.

1-18

2N3970 2N3971 2N3972
PARAMETER L MIN | MAX [ MIN. | MAX | MIN | MAX |UNIT TEST CONDITIONS
BVGss |Gate Reverse Breakdown Voltage | —40 -40 —40 V. |[lg =~tuh Vps =0
Ipao  [Drain Reverse Current 280 | 250 | 250 | pA |, _ _
[Ta = 150°C 500 500 500 | nA | /PG 20V, s =0
ot |Drain Cutoff Current o 250 [ ‘| 250 250 | pA N _
, o [Ta=150°C 500 500 500 [ nA | DG " 20V Vas=-12v
Vas(or| Gate-Source Cutoff Voltage -4 |-10 ~2 -5 |05 | -3 V |Vps =20V, Ip=1nA
Ipss  [Saturation Drain Current 80 1180 {25 | 75 5. 30 ) _ _
(Pulse width 300ys, duty cycie < 3%) : - | mA |Vbs =20V, Ves =0
: . o 2 I | lo=5mA
VDs(on)|Drain-Source ON Voltage 1.5 V [Ves=0 Ip =10 mA
) ] 1 ‘ ip = 20 mA
rDs(on) [ Static Drain-Source ON Resistance 30 60 100 Ves=0,Ip=1mA
Tdsion) |Drain-Source ON Resistance 30 50 760 | © [Ves=0,1b=0 T=1knz
Giss _ {Common-Source Input Capacitance 25 25 25 Vps = 20V, Yas =0
Crss  [Common-Source Heverse Transfer . 6 [ 1 & pF : f=1MHz
Capacitance Vos =0, Ves = -12V
_ . . Voo =10V, Vas(en) =0
ta Turn-On Delay Time . ‘ 10 15 40 Iotony  VGse) RL
tr Rise Time : 10 15 40 ns [2N3970 20 mA 10V 4500
tost Turn-Off Time 30 60 100 | 2N3971 10mA -5V BSQQ
2N3972 5mA - 3V 16KN
VoD ‘ : '
L= VDD - Vstenl INPUT PULSE SAMPLING SCOPE
vg?lf;;' RISE TIME 0.25 ns RISE TIME 0.4 ns
FALL TIME 0.75:ns INPUT RESISTANCE 10 M
vIN PULSE WIDTH 200 ns INPUT CAPACITANCE 1.5 pF
522' PULSE RATE 550 pps




EINTERSIL

FEATURES

* Low rns(on)

s High Y,,/C,.; Ratio (High-Frequency Figure-
- -of=-Merit)

APPLICATIONS

Used in high-speed commuitator and chopper applications.
Also ideal for “Virtual Gnd” switching; needs no ext.
translator circuit to switch £10 VAC, Can be driveh cllrect
from T2L or CMOS logic,

ABSOLUTE MAXIMUM RATINGS
{Ta = 25°C unless otherwise noted)

Drain-Gate Voltage .......ccviiiiiiniininieannn, -25V
Drain-Source Voltage ............ e ~25V
Continuous Forward Gate Current ............. -10 mA

Storage Temperature Range ..........
Operating Temperature Range

Lead Temperature (Soldering, 10 sec.) -....... +300°C
Power Dissipation ..........co0iiennnerena... 300 mwW
Derate above 25°C ... i viienv---. 1.7 mW/SC

ELECTRICAL CHARACTERISTICS @ 25°C free-air temperature {unless otherwise.noted)

2N3993, 2N3994
P-Channel JFET

PIN CHIP
CONFIGURATION TOPOCGRAPHY
TO-72 5508
0ldn l | .
a1go
= Pt*‘ ' '
- waTE S\.I-BSTHMZE .sé.-'rsr .
0 g% g

ORDERING INFORMATION*

TO-72 WAFER DICE
2N3993 | 2ZN3893/W [ 2N3993/D
2N3994 | 2N3994/W | 2N3994/D

'Whan ordering water/dice refer to Appendix B-23.

2N3993 2N3994
. . : NS (Note 3)
SYMBOL PARAMETER Wi MAX | MIN WIAX UNIT | TEST CONDITIO {
BVGEsS Gate-Source Breakdown Voltage | 25 25 v Ig =1 uA, Vpg=0
[ _ 1.2 13 nh | VDGg=-16Y, Is=
" IpGO Drain Reverse Current Vpg==15V, I5=10,
‘ -1.2 -12 | pA Ta - 150°C
" loss 'Zaro-Gate-Voitage Drain Current —:1‘0 -2 . ma | YDST -1ev. :gGeg:‘lgce 1
-1.2 nA Vpg=-10V, Vgg=BV
1 A vpg=-10V, Vgg=6V,
| Drain Cutoff Current _ - H Ta = 160°C
'Dioff) rain Lutett Lurren 12 nA | Vps=-10V, VGg=10V
‘ Vpg=-10V, Vgg=10V,
_ B | BA U 1A= 150°C
Vastof) Gate-Source Voltage 4 9.5 1 5.5 \ Vpg=-~10V, Ip=-1puA
Small-Signal Drain-Source ; Vgs=0, Ip=0,
| 'dslon} | on.State Resistance 150 _ 300 f=TkHz -
“} Small-Signal Common-Source Vpg=-10V. Vgs=0,
h
Ivsl Forward Transfer Admittance 5 12 4 . 10 mmhe f=1kHz, {See Note 1)
o | Commeon-Source Short-Circuit 16 16 N £ | VDs= ~10V, Vgg=0,
158 Inpyt. Capacitance pF. i=1MHz, {Sea Note 2)
: 5 oF ¥ps=0, Veg =6V,
Croe Common-Source Short-Cireuit ) f=1MH:z
| Tes Reverse Transfer Capacitance 'L [ vps=0, Ves=10V,
4.5 F ; ;
] . : f=1MHz
NOTES 1. Thése parameters must be measured using pulse techniques. t,, = 100 ms, duty cycle < 10%.

~ 2. This parameter must be measured with bias voltage applied for less than 5 seconds to aveid overheating.
3. The case should be connected to the source for all measurements,



.l]N'lmml__, '2N4044, 2N4045, 2N4100,
2N4878, 2N4879, 2@%88@
Dlelectrlcally isolated Dual
NPN Transnstor

FEATURES ' . PIN

* High Gain at Low Current - CONFIGURATION
¢ Low Output Capacitance . TO-1

TO-76

¢ Good hgg Match

* Tight Ve Tracking .

¢ Dielectrically Isolated Matched Pairs for
Difterential Amplifiers.

ABSOLUTE MAXIMUM RATINGS
(Ta = 25°C unless otherwise noted)
Collector-Base or Collector—Emﬁter Voltage (Note 1)

2N4044,2N48T8 ...l e 60V : '
2N4100, ZNABTY ..ooooeno i BBV ' CHiP
2N4045, AN4BBO .........r 45v TOPOGRAPHY
Coltector-Collector Voltage ...................... ~100V 4000
Emitter-Base Voltage (Note. 2) .._.............._ ... v
Collector Current (Nete 1), ..ooviiieersuvn e, ... 0 mA e o
Storage Temperature Range PP -65°C to +200°GC T cou,ﬂ:'ron
Operating Temperatura Range ........ -55°C to #1500 s Featiicicn 2940 bosn
Lead Temperature {Soldering, 10 sec.} ........ . +300°C _ i n & e I
TO-71 T TO-78 : BasE -‘J Ls';-!nLT;i:A::zrs o03g ::
QMNE “BOTH ~ GNE ‘BOTH o EMITTER =y 0040
. SIDE SIDES SIDE SIDES .
Power
Dissipation .. 300 mW 500 mwW 400 mwW 750 mW ot
Derate ‘ . " ORDERING INFORMATION*
above 25°C i —
(MW C) ... 1.7 29 23 4.3 TO-78 TO-H WAFER | DICE

2N4044 | 2N4B78 | INAO44/W | 2N4044/D
2N4045 | 2n4879 2N4D45/W | ZN4045/D
2N4100 | 2N48BO. | 2N4100AW 2N4100/D

"When orderlng waferfdice refer to Appendix B-23,
ELECTRICAL CHARACTERISTICS (25°C untess otherwise noted)

2NA0A4 | 3N4100 2NA0GE | ] '
PARAMETER 2N4878 2N4879 2N4880 | UNIT TEST CONDITIONS
MIN | MAX [ MIN | MAX | MIN | MAX |
hrE 1 DC cCurrent Gain 200 | 600 | 350 | 800 | 80 | gm0 i =10 uA, Vo = 5Y
‘ 225 175 100 Jlo=1.0mA, VeE=BV
Ta = -55°C 75 50 30 v |lg=10pA VeE=5V
VBE(on) | Emitter-Base On Voltage 0.7 | 07 |- 0.7 ) '
VCE(sat) | Collector Saturztion Voltage 0.35 0.35 0.35 Ic=10mA, Ig=0,1 mA
" leag Collector Cutoff Current - 0.1 | o1 ] 0.1* | nA IE=0,Vog =45V, 30V*
. T =150°C o] 01 | o] e |
IERO Emitter Cutoff Current T 04 AN 0.1 nA | lg=0,Vgg=8V
Cobo Output Capacitance 0.8 0.8 1 o8| pF [lg=0,vog=5V
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BINTERSIL

2N4044, 2N4045, 2N4100, 2N4E78, 2N4B79, ZN4880

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 7
o o] 2Nd044 2M4100 2N4D45
PARAMETER L 2N4878 2N43879 2N4880 UNIT . TEST CONDITIONS
. MIN | MAX | MIN | MAX | MIN | MAX
Emitter Transition i . :
Cte Gapacitance 4o 1 1 PF | Ig = 0, Vgg = D5V
Collector to Collector ' : 1 :
CC1,02 . Capagcitance ] i Q.8 0.8 0.8 o1 'ch =0 . R i
Collector to Collectar :
Igy, Gy Leakage Current ) 54 5 5 PA | Voo = =100V
" Collector to Emitter X . Gk bl
VGEO(sust) Sustaining Voltage 50: 55 45 d _‘_|C = 1mA, Ig _—_0'
Ciurrent Gain Bandwldth ) . ] S
it, Product 200 150 150, " MHz | Ig = 1mA, Vog = 10V
’ Current Gain Bandwidth ’ L
ft Product 20 15 o1’ MHz | Ig = 10sA, Vgg = 10V
il Band Notes Elanre. | 2 3| | 8| dB |lc=10sA Vg = 5V|f=1kHz
NF 1 Narrow lB:anq Notse Flgure | { Rg = 10 kohms BW=200 Hz
.| Gollector Base. Breakdown . : : )
BVceo |  voltage €0 55 45 | V [lg = 10uA1g =0
-~ -| Emitter Base Breakdown aE
| BVgpo Voltage : ’ 7 7 . 7 V o [lg=10eA,1c =0
MATCHING CHARACTERISTICS (25°C unless otherwise noted)
oG Current Gain Ratio ) . Ic = 10uA to 1mA,
hrg,/hrg, (Note 3] 0.8 1 085 | 1. | 08 1 . VeE = SV
o " |Base Emitter Voltage ] ' a o
1VBEqVBEL| Differential ST N -8 | mv | o = 10sA Vo = SV
g1, | Base Gurrent | [ 5 10 | 25 b ona | ig = 108 Ve = 8V
1 Differential : . ] | &7 cE =
Base Emitter )
Voltage Differential 5 :
A(VEE-Y 1AT h o . 3 5 B [ I e o] _ .
|4Vee; Vee)! | Change with ' lg = 106, -
Temperature ! Voe = 5V
i Ta= —55°C to +125°C
‘ Base Current ] ‘ ‘
Ditferential ‘ .
PaX(7: 98| AT 1 -0, 1 1 nA/°C
| Adtaylsy)l! ‘Change with 03 05
' - Temperature.
SMALL SIGNAL CHARACTERISTIC$ L ]
PARAMETER ' TYPICAL UNIT TEST CONDITIONS
VALUE .
Rip Input Reslstance 28 " ohmg N v
heb _ Volaga Feedback Ratio 43 X109 lc = 1mA, Vgg = sv
hte Small Signal Gurrent Galn - 250 ‘ ‘
Ngp .___Qutput Conductance 60 " pmhos :
hje’ Input Reslstarnce 9.6 "k ohms Ic = 1mA, Voe = 5V
hrg ] Voltage Feedback Ratio 42 1 x 10-3 :
hge Output Conductance i 12 pmhos ,
NOTES:
1. Per transistor.
2. The raverse base-smitter voltage must never exceed 7.0 volts and the reverse bass-emitter current must never exceed 10 uamps
3. The lowast of two hgg readings is taken as Rg, for purposes of this ratlo.
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BINTERSIL 1Te4091-1TE2093
 2N4091-2N4093, JANTX*
. - 7 N- Channel JFET

, PIN . CHIP
FEATURES . _ CONFIGURATIONS TOPOGHAPHY
® Low rps(on) ' ' o TO-18  TO-g2 500%: -
. ID(OFF) < 100 pA (JAN w Tvpes) ‘ ‘ g:‘,!g“’::‘l-.:;mlw ~-.I L |NDT( SUBSTRATE (5 GATE
. ® Fast Switching T__ —t

1T

| ABSOLUTE MAXIMUM RATINGS |

s | oz,
1Ta =26°C unless otherwise noted). o R
Gate-Source or Gate-Drain Voltage ............ ~40V ___L
Gate Current . ..ovuiiviinnaaad, .- 10.mA . T} daee, o0k
Storage Tempera!ure Range ..... -65“0 to +200°C " ]___ “J_..] ©souRce!
Qperating Temperature Range ... =85°C to +150°C - ‘p S 5 D0 oo o

' Lead Temperature (Soldering, 1086) ...... +300°C _ ORDERING INFORMATION*

‘Power Dissipatio - .- et A | 1092 | to1st [ warer | wnice
- Powel ipatior .o .. ... TBW L . m v
: ITE 4091 2N4091 2N4091/W | 2N4091/D
Derate above-25°C ... . L7 mW/°C .. 3.0 mW/e : : -
Jerae ' T W -0 mWIEC ITE 4091A | SN40STA

.. : L ITE 4092 2N4092 ' | 2N409Z2/W | 2N4092/D | .
B : RAREE i ITE 40924, | 2N40Q924
ITE 4093 2N4093 2N4083/W | 2N4093/D
ITE 4093A | 2N4093A
-fadd JANTX to-these.part rumbers if JANTX processing is desired. -

o - "“When ordering waferfdice refer to Appendix B-23.
- ELECTRICAL CHARACTERISTICS (25°C unless otherwlse noted)

. . I2N|'ITE 4091 | 2N/ITE 4092 | 2N/ITE 4093 | - .
PARAMETER . - Test Conditions
- . Min. { Max. | Min. f Max. | Min. | Max. | tnie | ' .
BVass Gate-Source Breakdown Vchage | 40 | -40 40 | v l6=-1uA, Vbs =0
’ Drain Revarse Current ‘ 200 | 200 200 | pA | . t
Inao INet JANTX Spacified) | Ta = 150°C| 400 406 400 na Voo =-20V, 1s=0
Gate Reverse Gurrent ~100 1 -100 -100 | pA o
tass [ANTX; |TE devices only); Ta=150°} -200 200 | | 200 | nA’ [ Vs =-20V, Vos =0
‘ ’ ‘ 100 100 100 Vos=20V | vag=-12vi4097)
lotorry: . JANTX; Ta=25°C ) 200 o 200 | 200 PA | Vas = -BV(4§}92]
Vgs =-BVi4098]
Drain Cutoff Gurrent- ’ 200 200 200 i
JANTX, Ta =150°C 400 400 "1 400 | na .
Ve Gate-Source Pingh-Cif Voltage Ssp-0f -2 7| 1| 8| v | vos=e0v,ln=1nA
\ ‘ mA | ¥ps=20V,vas =0,
tnss Drain Current at Zerg Gate Voitge 30 15 8 Pulse Test Duraton = 2 ms
0z [ 7 ) Ip= 2.5 mA
Vosiowy | Orain-Scurce ON Voltage RS v § 02 v | vas=0 o =4 mA
) B : o2 [ | i Ip = &6 mA
ros(on) Static Drain-Source ON Resistance . 30 ' 50 | so 1 ve3=0lp=1mA
raston) | _ Statlc Drain Souree P R 50 80 | 0 | ves=05=0,f=1kHz
ON Resistance [ . L.
Cles Commeon-Source fnput Capacttance 16 18 16 i ’ v v o f=1MH :
- - = 20 .\ = 0, =
TIANTX Gnly . _ 5 3 5 | eF | 0 68 e
Cras Comman-Source {1 &5 |} { 5 & 5 | - VDS =- b, Vag = -20V. f = 1 MHz
Reverse Transfer Capamtance .
“taon) | Turn-ON Dalay Time T s T s | =0 Vpo = 3V, Vason = 0
3 Ioreny  ¥EEieih [il]
e Rise Titme 10 20 40 ns 400 BEmA-— 12V ren
’ . 4092 4 mA -8y 7000
tott Turn-OFF-Time ' . 40 -l 80 | 80 - 083 23 mA -5V 11200
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|]N'|'E~[|[L 2&84-@445 2N4045, 2N4100,
- 2N4878, 2N4879, 2N4880

Dielectrically Isolated Dual

~ NPN Transustor

FEATURES — ‘ PIN

¢ High Gain at i.ow Current ‘ CONFIGUHATIO__N
* Low Output Capacitance : Ig;;
¢ Good hgg Match : ) _ _ .

* Tight Yo Tracking
» Diefectrically isolated Maiched Pairs-for
Differential Ampilifiers.

ABSOLUTE MAXIMUM RATINGS
(Ta = 25°C unless otherwise noted)
" “Gollector-Base or Collector-Emiiter Voltage (Note 13
’ 2N4044, 2NABT8 L.ttt 60V

ON4100, 2NABTY ...\ T 55V CHIP
ZNA0A5, 2NABBO ... v 'seeeessaennes s 45V TOPOGRAPHY
Collector-Coliectar Voltage ... .ovvvvveiininnen.. 100V 4000

Emitter-Base Voltage (Note 2) .................... v ‘ ’
Collector Cusrent (Nate 1) ... oevivvniiinnnennn -+ 10-mA - .
Storage Temperature Range .......... -65°C to +200°C [ coviscTon =1
Operating Temperature Range ........ -55°C to +150°C o (@] P A ™ o ol
Lead Temperature (Soldering, 10 sec.) ........, +300°C gt T riacks aom
TO-71 1078 S wmad N TR
CGNE BOTH ONE BOTH EwiTtER o1 - OMO
SIDE SIBES SIDE SIDES . .
Power
Dissipation .. 300mW 500 mW 400 mW 750 mW ’ .
Derate ORDERING INFORMATION® .
above 25°C . ‘ -
mWRC) L, 1T 29 2.3 43 T0-78 | TO-N WAFER DICE

2N4044 | 2N4878 | 2N4'044M' | 2N4044/D
2N4045_| 2N4B79 ! 3N4O45/W | 2N4045/D
2N4100 | 2N4880 | 2N4100AW | 2N4100/D

*When ordaring walerldice refer to Appandix B~ 23
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)..

2N4044 | ZNg100 2N4Gas
PARAMETER. 2NABTE 2N4879 2N4880 UNIT TEST CONDITIONS -
: . MIN [ MAX | MIN | MAX. [ MIN [ max ] -
hpg DC Current Gain -4 200 | 600 { 150-] 600 8D | 800 Sile= 1D.uA, Vg = 5V,
’ .| 236 175 100 | . ] - |c=10mA Veg= SV
Ta--B8C - | 75 50 | ¥ |lg=10uA VGE=5Y
VBE(Qn; ‘Emltter -Base On Voltage g 1. 07 0.7 0.7 . ) . i
VCE(sat) Collector Saturation Voltage 0.35 0.35 0.35 Ig=10mA, Ip=0.TmA
lego Collector Cutoff Current 0.1 0.1 0.1* nA | IE=0,Vpeg=46V, 30V
Ta = 150°C 0.1 0.1 0.1 | uA ’
IERO Ehitter Cutoff Current IEERD 0.1 | 01| nA [lg=0,VEg=5V
Cobo . Output Capacitance . I 038 | o8| 08 | pF |Ig=0,Vpg=5V
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2?&40444;‘ 2N4@45, 2N4100, 2H4878, 2?@48?95 2?@483@

] ELECTR!GAL CHAHACTERISTlCS {25°C unless otherwrse noted)

‘ 2N4044 2N4100 2N4045 ‘
“_:pARAME‘IERL T 2N4378 | .2N4879 2N4880 UNIT TEST CONDITIONS
- SR T T MING | MAX | MIN [ MAX-] MIN | MAX :
Cie. Gapaditahcs 1 1 1 | pF |Ig =0 Vgp = 08V
Gollactor to Collector .
Coy, cp Capacitance 08 0.8 08 PF | Voo = 0
B "“Collector to Coliector
1oy, 60 - Leakage Cureent - | - 5 ] 5 15 PA | Voo = =100V
i Collector to.Emitter . )
| Veeatsusy | Sustaining Voltage 60 55 45 Volle =1mAlg =0 !
Current Gain Bandwidth )
ft Product - 200 150 | 180 | MHz | Ig = 1mA, Vge = 10V
Current Galn Bandwidth i | ) .
ft Product } 20 ' 15 15 MHz | I = 10pA, Vg = 10V
: o “ . 2 } 3 a dB | lc = 10wA, Vgg = 5V|f=1kHz
NF Narrow Band N F
nd Noise Figure Rg = Wkohms ~ |BW=200Hz
Collector Base Breakdown : .
| B¥ero Voltage 60 85 45 Vv o lig = 100A,1g = 0
i BY Emitter Baseé Breakdown 7 '? 7 . V o= 10 lc = 0
| BYeeo Voltage , i BT e
MATCHING CHARACTERISTICS (25°C unless otherwise noted)
DC Gurrent Galn Ratla lo = 10pAto 1A,
| heeqdhy . 0. [ -] O
s {Noted) - 09 | 1 | 08 1 08 1 Veg = 5V
= . |Base Emitter Voitage. ] ‘ _ B
| 1VeeyVee| " Differantial 3 5 5 | mv | lo= 1A Vo = 5V
|lgylga B_aga Curvent. - . . : _ =
| 2 ‘ Differential 51 .| 1® 2% | nA | lg-= 108, Vo = 8V
Base Emitter
. P AP " PRI LR -
| A{Vge, -V War | Voltage Differential |- . = 3 5 10 | avicc
1. EJ. B_E2)| . | Changewith | o Ig = 104,
. '.['amparature : @ ' : Vee = &V
N i Ta= ~55°C to +125°C
| R '_Base Current | o
1 1 A0le. e AT Differentlal - . [* -~ | .. s
11 .‘(._af laz)}. T I changewith . 03¢ | 0.5 1 |narc
Temperature . ‘
SMALL SIGNAL CHARACTERISTICS ) ‘ ..
PARAMETER ], TYPIGAL uNIT TEST CONDITIONS
e . ___VALUE | .
hjy " Input Resistance " ohms - _
“hgy~ - | - Voltage Feedback Ratio - - - | 43 T~ _x70- lc = 1mA, Vg = 8V
hg . [ - - Small Signal Corrent Gain. . 250 - T
hep - | - Output Condudtance ~ B0 ] amhos .
h. .. -Input.Resistance R 2.6 - kohms | Ilc=1mA, Vge=5V
[ Voltage Feadback Ratio ™ |- 42 ‘ x10-38.
: '._hpe 1 OQutput Conductance. - - 12 B zmhos
| NOTES:
1. Per transistor. .
| 2. The reverse base-emitter.valiage must never éxcéed 7.076lts and the reverse base-gmitter currant must never exceed 10 uamps
3. The lowast of twe "'FE readirfgs Is taken as hpE1 for purposes of this ratio.
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! NTEI . 2N4117-19, 2N4117A-19A
| " G HI.L " N-Channel JFET

1 . - PIN :
FEATURES
o Low Leakage - CONFIGURATION
* Low Capacitance To72
ABSOLUTE MAXIMUM RATINGS
[Ta = 25°C unless otherwise noted)
Gate-Source or Gate-Drain Voltage ........... Lo 40V
Gate CUBNT L. e s 50 mA .
Storage Temperature Range .......... -65°C to +200°C @ 5% s
Operating Temperature Range ......... -55°C to +150°C CHIP
Lead Temperature (Soldering, 10 sec.) ........ +300°C i ’
Power Dissipation .......cconveiiiiiinnnn, 300 mW TOPOGRAPHY .
Derate 4bove 25°C ................... 1.7 mW/og 5007 .o
m—
T SR 8
0060 f- . :[m—
0082 0180
SOUR::“'” "’. .!\ l I;;u:;i:'lrs
r"“*'"‘{lm" / !
a5 os  omam MEMeuin
ORDERING INFORMATION*
TO-72 | WAFER CHIP
2N4117 | 2N4117/W | 2N4117/D
2N4117A —_ e
2N4118 2N4118/W | 2N4118/D
2N4118A — —
2N4118 ZNATI9MW 2N4119/D
2N4119A -_ —

. . _ h *When ordering wafer/dice refer to Appendix B-23.
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)’

ZNATT7 2Na11E | ZNai1s T
PARAMETER =~ | 2ZN4117A 1 2ZNA118A | 2N4119A I unir I TEST CONDITIONS
s . MIN MAX | MIN. MAX. | MIM MAX
BVGSS Gate-Sourte Breakdgwn Voltage | -40 NN <40 v lg=-1pA Vps=0
Gate Reverse-Current, |A d. -~ H110 _110 _110 pA ‘
IGSSR T BT T — VGs =-20V, Vpg = 0
! © | Ta=+00°C : i nA
| A devices- -2.5 . =2.5 i 25 -
Vg (off) - Gate-Source Pinch-Off Voltage -0.6 -1.8 -1 -3 -2 -6 v , Vpg=10V,ip=1nA
| Drain Current at Zerc Gate . Vpg=10V,
iDss Voltags {Note 1) 002 | 088|008 | 024 | 020 | 060 ma | esso
Cominon-Source Forward ) Vpg=10V
¥t Transgonductance {Naté 1) 70 ) 210 M 80 250 100 330 f=1%Hz
i - Common-Source Forwarg : i
g o o= =
s Transcanductance 60 . 0 90 umhe Yis 0,-f .30 MHz
Common-Source Output 3 i 5 J 10 ’ Vpg:=10V,vgs =90,
905 Conductance [ S| = 1kHz |
c Common-Source lnput 3 3 3 Vpg=10V,vgs=0,
58 Capzcitance c =1 kHz |
c Commen-Source Reverse 15 15 15 P Vpg=10V,Vesr0,]
res Transfer Capacitance. ' f=1kHz :
NOTE: 7. Pulse test: Puise duration of 2 ms usad during rest. :
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BINTERSIL  2N4220- 2N4222

N-Channel JFET

‘ : PiN
FEATURES o ) X CONFIGURATION
¢ Crgs <2 pF TO-T2
* Moderately High Forward Transconductance
ABSOLUTE MAXIMUM RATINGS
{Ta = 25°C unless otherwise noted)
Gate-Source or Gate-Drain Voitage T TR -30V
Gate CUMent ... .oveiie e iaeeanss 10 mA
.S_torage Temperature Range ............. -65°C to +200°C a e
Operating Temperature Range ........... -85°Cto +150°C o s
Lead Temperature (Soldermg 10 <11 +300°C CHIP TOPOGRAPHY
Power Dissipation ...........0 ...ccco0... PR 300 mw 5010"
Derate above 25°C ..................... 1.7 mW/C oi2!
— L FuLLa.
' L4
sm\\ | rrl -3-13
0025 0025 e l
0035 ™ 0035 —
0045
0050 NOTE: SUBSTRAYE
IS GATE.
Lot
K3]
*DICE WITH 4 MIL BONDING PADS
AVAILABLE. CONSULT FACTORY
fOR PETAILS.
ORDERING INFORMATION*
T0-72 WAFER DICE
2N4220 2M4220/W | 2N4220/D
2N422 2N4221/W | 2N4221/D
2N4222 | 2N4222/W | 2N4222/D

*When ordering wafer.fdiqé refer to Appendix B-23.
- ELECTRICAL CHARACTERISTICS (25°GC unless otherwise noted)

and220 | anazer - Zn4zzz
PARAMETER _ WMIN. | MEX |WIN | MAX [TAN ] MAX, | N7 | TEST CONDITIONS
| ) 0.1 -0.1_| | -0 nA . wepar -
lggsr | Gate Reverse Current [fa=150€C R o] =5 A Vqs =-16V,Vpg=0
BvVpgg | GateSource Breakdown Voltage =30 ] -30 -30 v Ig ==~10uA, Vpg=0
YGS5ioff) | Gate-Sourds Cuteffl Voltege -4 ~G | . -8 Vps=15V,Ip=0.7nA Y
vGs Gate-Source Valtage o <05 | 28 1 -1 51 -2 -8 | v ip = 50 pA (2N4220)
) ’ ' ! 1 ' : Vo =15V | Ip = 200 pA [2N4221)
~ i . 1 ] ] Ip = 500 pA (2N4222}
Saturation Drain Current
i ] . X : = Veg=0
loss Hbote 31 0.5 3 2 6. 5 16 | mA Vps=15V,Vgs=
9. Semmon-Source Forward 1000 | 4000 |2000 | s00C | 2500 | Godp ‘ S| etk

Transconductance (Mote 1)

g .| Common-Source Forwart .
B f= MH.
" Ivisl Transadmittance 750 | 750 750 A smho - 100 o

Commoen:Source Output

e | & = Vs =0 f=1kHz

« Bos Conductance {Note 1) i n 0 .VDS 18 V. Vas

¢ Common-Sauree InpLt o 6 s '

| . .

[ 55 gapacxtaﬂge 2 — . y of f=1MHz
Cres ommon-Saurce Reverse 2 5 2 ‘

Transfer Capacitance

NOTE 'l Pulse test durataon 2ms.
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2N4223, 2N4224
N-Channel JFET

BINTERSIL

FEATURES _
& NF = 3 dB Typical at 200 MHz :
® Cres< 2 pF PIN CHIP
CONFIGURATION TOPOGRAPHY
. 70'72‘ Egg FULLR 5000
) T . Mlbx 0¥
ABSOLUTE MAXIMUM RATINGS o won ™ oors
{Ta = 25°C unless otherwise noted) o
Gate-Source or Gate-Drain Yoltage ................. 30V __L o o
Gate Current ...t it 106 mA 3 N
Storage Temperature Range ............. -85°C to +200°C L_ .,,,___l 185ate
-Operating Temperature Range ........... -55°C to +150°C "
Lead Temperature (Soldering, 10.s6c.) ........... +300°C ’
Power Dissipation ...... R I 300 mWw o 5% s
Derate above 25°C ..................... 1.7 mW/ee
ORDERING INFORMATION*
70-72__| WAFER DICE
2N4223 | 2N4223/W | 2N422_34' D |
2N4224 | 2N4224/W | 2N4224/D |

“When ordering waferidice refer to Appendix B-23.

ELECTRICAL. CHARACTERISTICS (25°Cl uniess otherwise noted)

. . 2N4223 2N42248
| Tl CONDITIO
PARAMETER MIN MAX WIN NMAX UNIT EST CON NS
| : . -0.25 -0.5 nA
. . =-20V,Vpg=
IGssR Gate. 3gvgrse qur,renrl Ta=ieTe] 28 o5 uA VGg=-20V,Vpg=0
BVGgs | Gate-Source Breakdown Voltage -30° -30 Ig=-10pA, Vpg=0
V@s(off) | Gate-Source Cutoff Voltage -0 'S' -0.1 -8 :D =0.25 nA t:::;gils)
. : v Vps = 15V D =0.5nA (2
- 10 7.0 10 75 Ip = 0.3 mA [2N4223)
VGs Gate-Source Voliage Ip = 0.2 mA {2N4224)
Inss Saturation Drain Current (Note 1) 3 18 2. 20 mA, Vps=15V,VGs=0
| Common-Source Forward b _
915 Transtenductance (Note 1} 3000 ?DOO 2000 7500 umho I f=1kHz
Common-Source Input | | :
) . =15V, =0
Ciss Capacitance {Output Shortea) ) 8 6 ‘F VDs ves ' f=1 MHz
c Comrnon-Source Reverse - 2 2 P
TS Transfer Capacitance
Common-Source Forward
Vsl Transadmittance ] 27_00 1700 .
Commion-Souree [hput
i h
g!” Conductance {Output Shorted) , soa 800 pm "o VDS = 15V, Vas = 0-
Common-Source Qutput’ 200 200 DS VGBS f‘= 200 MHz
J90ss Conductance (Input Sherted) .
Gps Srnall Signal Paiwer Gain 10 o :
Vpgs =15V, Vgg=D,
| NF Noise Figure 5 dB HDS I
' gen

Note 1: Pulse test, duration 2 msee.
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|]'|]|]i=  2N4338.2N4341

N-Channel JFET

. PIN
FEATURES , ‘ CONFIGURATION
= Exceplionally High Figure of Merit ’ TO-18
« Radiation Immunity .

» Exiremely Low Noise and Capacitance
+ High Input impedance

APPLICATIONS .- ]
* Low-level Choppers )

s Data Switches .

» Multiplexers and Low Noise Amplifiers

ABSOLUTE MAXIMUM RATINGS CHIP

{Ta = 25°C unless otherwise noted) ) TOPOGRAPHY

Gate-Source or Gate-Drain Voltage ....cccceen... 50V 5040

Gate CUMENL o vvveevsrernernncceaansss P 50 mA ozt

Storage Temperature Flange cer. "BE°C104200°C / /— Gay FULLR

Operating Temperatiire Flange ........ -55°C o +150°C | 2 o T

Leac Temperature (Soldering, 10 sec.) ........ +300°C N ﬁ'i o

Power Dissipation .......... . S 300 mW — :i”_]_ 1

Derate above 25°C .................. 1.2 mW/~GC wae amis Ty .
[ NOTE SUBSTRAYE
|_0u__ I5GATE

ate

*DICE WITH 4 MIL BONDING PADS
AVAILABLE. CONSULT FACTORY

FOR DETAILS. .
ORDERING INFORMATION*
TO-18 | WAFER | DICE

2N4338 | 2N4338/W | 2N4338/D
2N4339 - | 2N4339/W | 2N4339/D
2N4340 | ZN4340/W | 2N4340/D
2N4341 | 2N4341/W | 2N4341/D

“When ordering wafer/dice refer to Appendix B-23,
-ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

' 2N4328 2N4339 24340 2N4341 :
PARAMETER WMN | MAX | MR AR Wk | VAR TN | max ] UNITS TEST CONDITIONS
i -0.1 -0.1 -0.1 -0.1 né
1GSs Gate RgverweCurrent]TA=1socc - ] o7 =1 -5 AT VGg=-30V,Vpg=0
BVGss | Gate-Source Breakdown Voltage | -50 ~50 ~50 -~50 v Ig=-1uA Vpg=0 |
VGS(off) | Gate-Source Cutoff Valtage ~0.3 ~1 =0.6 =18 =1 -3 =2 =B Vps =15V, Ip = 0.1 uA
— 005 005 005 607 | A& Vs = 15V,
Dot} Drain Cutoff Current 1-5) 15} i5) 1o ) Vas= )
Ipss . Sazuration Drain Current 0.2 0.6 9.5 1.5 1.2 386 '3 9 mA Vpg=15V,Veg=0
ot SommonSouris Parward 500 | 1800 | 800 | 2400 | 1300 | 3000 | 2000 | 4000 :
% Common-Source Output 5 | 15 20 " B0 fnne vDs=18¥, Vg =0 f=1kHz
s =
Conductance .
rDS{an} | Drain-Source ON Resistance T 2600 17040 1600 800 ohm Vvps=0,ipg=9
G| e o T T |
Common-Source Reverse - . oF Vpg= 15V, ves = o, f=1 MHZ
Erss | Trangfer Capacitance s 3 ’ 3 3 3 ' '
- . : - vps=18V,Ves=U _
NF Bl Fi =
ise Figure 1 1 1 1o o8 Rgen = 1 meg, 8W = 200 Hz |~ 1 K2




BINTERSIL

2N4351

N Channel Enhancement
Mode MOS FET

FEATURES
* Low ON Resistance
* Low Capacitance
* High Gain
- » High Gate Breakdown Volitage
* Low Threshold Voltage

ABSOLUTE MAXIMUM RATINGS
(Ta = 25°C unless otherwise noted)

Drain-Source Voltage or Drain-Gate Voltage ....... 25V
Peak. Gate-Source Voltage (Note 1} ...... cev e E125V.
Drain CUMEN .. .oecenrtiiiiriniesiomneennss 700 mA
Storage Temperatire Range ,......... -85°C {0 +200°C
Cperating Temperature Range ........ -85°C to +150°C
Lead Temperature {Soldering, 10 sec.) ........ +300°C

" Power Dissipation ................ ... L 375 mw
3 mw/rec

Derate above 25°C

- Substrate connected to source.
! _ .

L]

PIN
CONFIGURATION
TO-72 '

%

nﬁcs

CHIP

TOPOGRAPHY
1003

o230 |
0250

s

| ompem

omsj

.oula 0439

ORDERING INFORMATION*

No e, g
NOTE EUBSTRATE ! oore
1580DY

TO-72

‘WAFER DICE

2N4351/W | 2N4351/D

2N4351

*When ordering wafer/dice refsr to Appendix B-23.
"ELECTRICAL CHARACTERISTICS {25°C unless otherwise noted)

UNITS

PARAMETER | MIN " MAX ) TEST C.ONDI'[IONS

BVpss Drain-Source-Breakdown Valtage 25 v Ip=10uA, Vgg =0
lGss Gate Leakage Current .10 pA VEs =130V, Vps=0
IDSS Zero-Gate-Voltage Drain Current 10 nA Vps=10V,Vgg=0
VG Steht Gate-Saurce Threshold Voltage 5 v Vps =10V, Ip = 10 uA
Dion} ""ON"" Drain Current ] ‘ mA Vs =10V, Vpg =10V
VDS{on) Drain-Saurce “ON"" Voltage 1 v In=2mA, Vgg=10V
rps{on) Drain-S5ource: Resistance 300 ohms VEs=10V,Ip=0,f=1kHz
Ivssl Forward Transfer Admittantg 1000 umho Vpg =10V, ip=2 2mA, f=1 kHz
Crsg Reverse Transfer Capacitance 1.3 Vps=0,Vgs =0, f = 140 kHz

" Cigs Input Capacitance - 5.0 pF Vps =10V, Vas =6, f= 140 kHz
C"ﬂ(‘sub]. Orain-Substrate Capacitarice 5.0 VDisyB) = 10V, f= 140 kHz _
tdl(on)_ Turn-On Délay 45 ™ R SM‘TC,):‘IN_G_,:‘,“CUMI e
o Rise Time 65 ns - Drwmu;:,“ ,N;:fi 10K ]
td(otf) Turn-Gff Delay 60 v "‘H? D;L”J:“.'r«‘s“
tF Fall Tirne 100 VD.:_J,. o 4 . i,

- Note 1. Device must not be tested at 125V more than ance or longer than 300 ms.
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EINmeRSIL

FEATURES o
*® Ids{on) < 30 ohms (2N4391) -
* Ip{eff) < 100 pA

* Switches =10 VAC with =15V Supplies
(2N4392, 2N4393)

.o

ABSOLUTE MAXIMUM RATINGS
{Ta = 25°C unless otherwise noted)

Gate-Source or Gate-Drain Voltage ............ -40V
Gate Current .........oovi i 50 mA
‘Storage Temperature Range ....... -85°C to +200°C
Operating Temperaturé Range ..... -55°C to +150°C
Lead Temperature (Scldering, 10 sec.! ...... +300°C
) TO-18 TO-92
Power Dissipation ............. 1.8W ... .. 360 mwW

Derate above 25°C ..... 1.7 mw/°C .. 3.0 mw/C

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

ITE4391-ITE4393
- 2N4391-2N4393
N-Channel JFET

PIN cie
CONFIGURATIONS TOPOGRAPHY . -
TO-18  TO-92 : 5001

OOIM FULL RADILE

C017R [DNAINI _—‘ #“ﬁ- miu—‘flll'! 13 GutE

~ 1 .

g ‘ s 1___ _'l [re T
o % %o S

ORDERING INFORMATION*

s

[ 10.92 [ 70-18 | WAFER | DIGE

ITE 4391 | 2N4391 | 2N4391/W | 2N4391/D
ITE 4392 | 2N4392 | 2N4392/W|2N4392/D
ITE 4393 | 2N4393 | 2N4393/W 2N4393/0

*When ordering wafer/dice reter to Appendix B-23.

4397 4392 4393
PARAME-TER WIN | Wax W | wax w1 max UNET TEST CONDITIONS
-100 -100 -100 pA
i . : - - -
G55 Gate Reverse Current [fA=750°C 260 200 T vy Vs 2_‘0 V., Vps=0
BVGss Gate-Source Breakdown Voltage -40 ~40 ] —40 vV lg=1uA, Vpg=0 | L .
. e ' ' Vgs =5 V (4393)
1 f '
Diotf) Drain Cutoff Current . 100 100 m':.] pA Vps=20V  Vgs =-7 V (4392)
. Ta = 180°C 200 200 00 | A Vs =-12 V (4391}
VGSif) Gate-Source Forward Voltage: - + 1 i 1 v o I6=1mA Vps=0
V@sioff) | Gate-Source Cutoff Voltage -4 -10 ) 5 | -D.5 3 VpS=20V, Ip=1nA
Sotereton Do —
Ipss (;:1:51‘;" rain Curent 50 | 150 | 25 75 5 30| ma | vpg=20v;vgg=0
) ] 1 - Ip=3 mA (4393
VDS(on) | Drain Source ON-Voltage 04 04 0.4 vV | Vgg=0 lp = 8 mA (4392) N
] Iy = 12 mA-(4391)
'DS(on) | " Static Drain-Souree ON Resistance 30 60 100 a Vas =0, Ip=1mA -
"ds{on) Drain-Seurce ON Resistance 30 60 | 10 | T Vg =0 Ip=0 f=1kHz
Ciss Common-Source Input Capacitance 14 14 14 Ll vpg=20v vags=0
Cn-m mon-Source Reverse Transfer - . , 3'5_ Vgg=-8V
Crss Capaci 3.5 pF | vpg=0- [Vgs==7V | f=1MHZ
apacitance
.3l Vg = 12V
tg .} Tumn<ON Delay Time -1 15 i5 ") ¥vpD=10V.VGSion =0
[ Rise Tima j i 5 5] L. IDien)  * Vasiof
Loff Turn-OFF Delay Time - 20 38 50" © 4391 T2 M TV
t Fall Time 15 20 .0 4392 [ -7
. 4393 3 -5
NOTE: ) INPUT PULSE SAMPLING SCOPE
1. Pulse test required, RISE TIME < 0.5 RISE TIME 0.4 n§
. = g .5 ns 4 ng
pulse width = 300 ps, duty cycle < 3% FALL TIME < 0.5 s INPUT RESISTANCE 50 (!

PULSE DUTY CYCLE 1%



2| ’ - |1'E44162N-4.41'61A
EINTERS]L ~ 'TEgsie. 2N4steia

FEATURES

P . : : PIN
* Low Noise ~ ° ) CONFIGURATIONS
¢ Low Feedback Capacliance TO-72 TO-92

¢ Low Output Capacitance
¢ High Transconductance
* High Power Gairi

ABSOLUTE MAXIMUM RATINGS

a c 5 0 0
(Ta = 25°C unless otherwise noted) B s ey
Gate-Source or Gate-Drain Voltage - CHIP
2N4416, ITE4416 .......ooiii i .. s =30V ‘ gy
INAGTBA .,uveon S 35V . TOPOGH,APHY
Gate Current 2 e, 5000

Storage Temperature Range

2N4416/2N4416A ... ........ -85°C to +200°C : o * oot
ITE4416 .. ..vvvn... Heiieia. *85°Clto +125°C 0
Operating Temperature Range ) '
2NA416/2N4416A. ... ......... -85°GC to +-200°C
ITE4416 .. vvicninnnnnn.. -55°C fo +125°C noTE: Sugstaate
Lead Temperatire (Soldermg, 10 sec. ) L..v..H300°C —
Power Dissipation ..................... co.. 300 mwW *
Derate above 25°C ..._.....,....... s ORDERING INFORMATION
2N4416/2NA21BA . . ... 1.7 mW/° G 10-02 T0-72 WAFER DICE
1TE4416..,.. 3.0 mW/°0 ITE 4416 2N4416 2N4416/W 2N4416/D
_ . ~— | 2Nas16a | 2N4416A/W | 2Na416AID

- *When ordenng wafer/dice refer to- Appendlx B-23.

ELECTRICAL CHARACTERiSTICS (25°C onless otherW|se noted; -

) PARAMETER ] MIN [ MAX | UNIT | TEST CONDITIONS
VGS(f) | Gate~ Source Forward Voitage | 1 K e =T mA, Vog =0
- —57 ——x -
=20 =
lgss Gate He\(erse Currant ITA o C K A VGS ; D VVDS :
y : . 2N4416/ITE44T6 | 30 [ - Ao Q1
BVGss Gate-Sourte Br.eakdown Voltage SNATTEA T y 1 lg=-1uA,Vps=0
; | 2N4416/1TE4418.] - ~6 1
VGS(off) | Gate-Source Cutoff Voltage INAATGA : S5 -6: . | Ypg=16V,Ip=1nA
1pss Drain Current at Zero Gate Voltage S| A6 mA’ i
U5 Common-Sourze Forwzrd Transconductance 4500 | 7500 " umho _ .
- f=1 kHz]|
Yos Cammon-Source Qutput Gonductance 50 xmho Vps =15 V. Ve =0 |
Crss Common-Source Reverse Transter Capacitance ] g 08 | pF. Ds ot Gs .
Cigs Cémmon-Source Input Capacitance ] 4 ;
. F f=
Coss " | Common-Source Dutput Capacitance 2 _p ) . 1MHz
100 MHz 400 MHz
PARAMETER TN MAX | MiN | WAX UNITm ) '.FEST"CPNDITIONS
Giss | Common-Source Input Conductance | . 100 1000
biss Comman-Source Input Susceptance 2500 ] 10,000 )
. | Common-Source Cutput i )
Soss Conductance 75 100 umhe | Vpg=15V,Vgg=0
Common-Source Output .
boss Susceptarce 1000 4000
Common-Source Forward
9t Transconductance -+ 4000 i
Gps Common-Source Power Gain 18 | : 10 : Vps=156V,Ip=5mA
NF Noise Figure 2 4 dB VDg=15V, Ip=5mA, Rg=1KQ2

T 131



BINTERSIL

2N4856-2N4861
2N4856-2N4858 JAN,

JTX, JTXV* .

N-Chahnel JFET

RISE TIME D.25 ns

FALL TIME 0.75

PULSE WIDTH 700 ns

PULSE DUTY C¥CLE < 10%

FEATURES PIN - JCHIP
' CONFIGURATION TOPOGRAPHY
* Low rps(on) TO-18 5001
. ID(O")<25° pA
* Switches 10V Signals with £15V Supplies 00135 FuLL nADIS
(2N4358 2N4861) 0135 DRAMY TN Q072 [4oTe. SUBSTAATE (5 GATE
3 _" -
ABSOLUTE MAXIMUM RATINGS ;; ) n:lz_:\
{Ta = 25°C unless otherwise noted) . "
Gate-Source or Gate-Drain Voltage l -L
2N4B56-58 .. .. A0V £ Sl reid
2N4859-61 ae 5 o P isbure,
D Sl
_Gate Current .........
Storage Tempefature ......... . -65°C to +200°C .
Operating Temperature Bange ... -55°C to +150°C ORDERING INFORMATION™
Led Temperature (Soldering, 10'6e6.) . +300°C TO.18 WAFER DICE
Power Dissipation ........0 ceevueiiiaan 1.8W SNA85E T 2NAB5EIW 2N485&/D
Derate above 25°C .............. 10 mwW/°G 2N4B57 T 2N4BETIW 2N48571D
i 2N4858 + 2N4BS8IW | 2N4858/D
2N4B59 2NLBSAIW 2MN4859/D
2MN4860 2HN4BB0MW | 2N4860/D
2N4861 2N4BE1W 2MN4861/D
T add JAN. .iTx. JTXV, to basic-parl n.umbc: @ specify thess devicss.
. (EzléuEgIrﬁ‘llegsAé'tr%ﬂﬁ:;ﬁ%LE?ISTICS *When ordering waferfdice refer 10 Appendix B-23,
PARAMETER . ZNMSE'EB 2N4857'G° 2N4Z58 61 UNIT TEST .CONDITIONS
‘MIN | MAX [ MIN MAX | MIN MAX
Gate-Source | 2N4856-68 ~40 | 40 | | 40 - : o
-Bvass v Breakdown Voltage ™ [2N4859-51 30 30 730 v Ig™= -1 A, Vg =0
A : 260 |~ | -280 260 | pA | Vos=-20V, Vpg=0
lassr Gate Reverse Current [ —yewe 500 G0 500 | nA | Vgg=-15V.Vpg=0
" ) 250 25 A
ID{ctf} Drain Cutoff Current [Ta=T56°C :gg 500 . 503 :A . Vps=15V, Vg =-10V
VGSioff} | Garte-Source Cutoff Voltage -4 -10 -2 -5 | 0.8 -4 v Vpg =15V, Ip =05 nA
Saturatian Drain Current. T T o - = )
IDSS iNote 1) 50 | 20 | 100 8. 80 ['mA | VDS=15V,Vgs=0
. 076 0.50 0.50 v _ _ -
| Yosion) | Drain-Source ON Voltage oo 110} 5) imaj ves=0,Ip=1{ )
Tds{an} Drain-Source ON Resigtance 25 40 60 | ohm | Vgs=0,Ip=0 fa1kHz
LS . Comman-Source Input Capacitance | 18 18 18 )
Jlss = = - =
C Comman-Source Reverse Transfer | PF Vos o Ves=-10V T=1MHz
rss - 8 -] 8
| Capscitance B B i
14  Turn-ON Delay Time : . [ B 10 -464 5t {2N4856,69)
I | VDD =10V, Re = 853 0(2N4857,60)
e 3 4 0 | ns.| VGSlon)= 1910 &2'(2N4858,61)
ty Rise Time .
- VGS(off)=-T0V, Ip = 20 mA {2N4866, 9] -
| T g 35 | N 00 | Vas(ote=-6V, Ip = 10 mA (2N4B57, &0}
1 toff Turn-OFF Time : Vastof=-4V, Ip = § mA (2N4858, &7)
NOTE: Voo
1. Puise test required, pulsewidth = 100 us, duty cy€le < 10%. . VOD-YDSION] )
T5{0N] N
" INPUIT FULSE SAMPLING SCOPE
‘ouT

RISE TIME 0,75 ns
INPUT RESISTANGE 1M
INPUT CAPACITANCE 2.5 pf



|l L 2N4867IA 2N4869/A

N Channel JFET

FEATURES

* Low Noise Voltage

¢ Low Leakage < PIN CHIP'

» High Gain e ! :
9 Sl | CONFIGURATION . TOPOGRAPHY -

ABSOLUTE MAXIMUM RATINGS
I Ta = 257C unless otherwise noted:

‘ TOT2 T .. 5o0s
Gate-Souree or Gate-Draih Voltage .............. =40V

0035 0045
- 6028 %, ot

Gate Current ... ... ..., 50 mA 9 s n i_f
Storage Temperature Range ......... -65°C to +200°C = ) m
Operating Temperature Range ........ -55°C to +150°C soures 11 — 8T 4
Lead Temperature (Soldering, 10 sec.i ........ -+300°C wre spasraare a4 oz
Power Dissipation ............cceeeiiinnn.... 300 mw —

Derate above 25°C . ...........0.u..... 1.7 mw/ec

cr

ORDERING INFORMATION* .

TO-72 WAFER | . DICE
| 2NAB67 | INASE7/W - | “2NABEHD
2N4B67A | 2N4BBZA/W | ZN4BE7A/D
2N4868 | 2NABBS/W | 2N4868/D
2N4868A | 2N4BGBA/W | 2N486BA/D
| 2N4869 | 2N4B69/W . | 2N4869/D
2N4869A- | 2N4B62A/W | 2N48E9A/D | -~

“When ordering wafer!dnce refer to Appendm B 23
ELECTRICAL CHARACTERISTICS (25°G unless otherwise noted)

2N4BE7 . 2N4868 2N4868
PARAMETER 2NABE7A. - 2N4863A 248694 UNIT | ~ TEST CONDITIONS
) MIN. | MaX | MIN MAX | MIN MAX
. -0.25 -0.25 -0.256 nA ~ _
1GSSR Gete Reverse Curreml Ta T TE0°C 0% ook 055 | uA VEs=-30V, Vpg=0
BVGss Gate-Source Breakdown Voltage | -40 | B =40, —40 v Ig=-1pA, ¥Yps=90
VGSiat) | Gate-Source Cutoff Voltage =0.7 -2 -1 ~3 -1.8 -5 Vps=20V,ip=1uA .
Inss Saturation Drsin Current 04 | 12 T & | 25| 75'| ma | vpg2'20v, V=0 R
[Ndte 1) . U 1o ! LR eR
Common-Source Forward | . s
;18 Trarisconductance (Note 1) 700 2000 | 1000 4 3000 1300 | 4000 h S B
.Comman-Source Quiput 15 ‘a 10 amhe B ) . z- .
Fos Conductanga | -
= Vpg=20V, Vgs=0
¢ Common-Source Reverse 5 5 5
188 “Transfer Capacitance N bE < B .
! Commen-Souree Input L i 4 . . |
Clss Capacitance i I N IR AR SO 1. RSN B
I N N 20 |7 - . - ff=30Hz |
T Short C!r’mlt Equivalent Inpux ] X 10 R 10 10 nVOF VpE = 10V F=1KHz ]
n ‘ . e - BT
. | Muise Voitage. A devices — 10 10 ] : 10 V“HZ’ VGS 0 B f=10H2
: 51 5 5 A =1 kHz
. ' . ) : | Vpg=10V,vas=G. . ] )
[ NF Sport Noise Figure T 1 ] 1 dB | ‘Rgan ='20K, {ZN4BE7 Series)  |f =1 gKHz
: ) N T Pgen =BK, €2ZN486?A Series) ’
NOTE: 1. Pulse test durdtion = 2 ms. P
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'2N4044, 2N4045, 2N4100,

- 2N4878,2N4879, 2N4880
Dielectrically Isolated Dual

FEATURES

» High Gain at Low Current

* Low Qutput Capacitance

» Good h.FE Match

¢ Dielectrically |solated Matched Pairs for
Dlﬂerential Amplifiers.

ABSOLUTE MAXIMUM RATINGS

(Ta = 25°C unless otherwise noted)

Collector-Base or Collector-Emitter Voltage (Note 1)
2N4044, 2N4878
2N4100, 2N4879
2N4045, 2N4880

Collector-Collector VOage .....iccvvevrirrvnn.. 100V
Emitter-Base Voltage (Note 2} .. ................... v
Collector Current (Note 1) ..... . ... 10 mA
Storage Temperaiure Range ...... -65”0 to +200°C
Operating Temperature Range ........ -55°G to. +150°C
" Lead Temperaturg {Saildering, 10 sec.) ........ +300°C
TO-71 TO-78
ONE BOTH. ONE BOTH
SIDE SIDES-  SIDE SIDES
Power : ]
Dissipation ,. 300mW  500mW  400mW 750 mW
Derate
above 25°C
(mw/soo) ... 1.7 28 23 43

ELECTRICAL CHARACT ERISTI‘C_S (25°C unless otherwise noted) -

NPN Transistor

PIN :
CONFIGURATION

©TO-T1
TO-78

%l c,
E; E, [

CHiP
TOPOGRAPHY

~ 4000

-

o7y
o= T

i

{-COLLECTOR =1
[FCOLLECTOR -7 0030 , 0930
oms | TVP 2PLACES 0040 " 004D
e [~BASE =2
} TYF.2€LAGES 0030 g
J EMITTER =2
BASE 1 TYP. ZPLACES 0030 [

EMirTER =1 047

ORDERING INFORMATION*.

T0-78 | TO-M | WAFER | DICE
IN4044 | 2N4B7R | 2N4DA4/W | 2NAOA4/D
2N4D45 | 2N4879 | 2N40A5W | 2N4D45/D
2N4100 | 2N4B8O 2N4100/W 2N4109/D

" *When.ordering wafer/dice refér to Appendix B-23.

2N4044 2M4100 2N4045 .
PARAMETER 2N4878 2N4879 2NABBO UNST TEST CONDITIONS
MIN | MAX | MIN | MAX | MIN | MAX '
hFg DC Current Gain 200 | 600 | 150 | 0O 80 800 Ic =10 gA, VEE= 5V
225 175 100 Ic=1.0mA, Voe =6V~
, [ Ta=-55%C 75 50 30 v |lg=10pA VeE=5V
- 'VBE{on) Emitter-Base On Voltage 0.7 0.7 ‘0.7
VCE(sat) Collector Saturation Valtage 0.35 0.35 _0;35 . Ig=1.0mA, I1g=0.1 mA
Iggo Collector Gutoff Current 0.1 0.1 0,1* nA |lg=0,Vgp=45V,30V”*
Ta = 150°C 01 0:1 o1 MA
leBo Ermitter Cutoff Current 0.1 0.1° 0.1 nA |lg=0,VEg=5V
Cabo Qutput Capacitance 0.8 | 0.8 | 0.8 pF. |lg=0,Vgop=8V

1-34




BTEFSIL

2N4044, 2N4045, 2M4100, 2N4878, 2N4879, 2N4880 [

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

2N4044 2N4100 2N4045 . '
PARAMETER 2N4878 2N4B79 2N4880 UNIT TEST CONDITIONS
) L C MIN | MAX | MIN | MAX | MIN | MAX
. | ‘Emitter Transition ] o .
Cte Capacitance . 1 o 1 FF |lg =0 Vep = 08V
Collector to Collector I
Coq,0p . Capacitance 08 ] 08 0.8 PF |Vgg= 0 L
[~ Collector to Collector | ! . .
lg,62 .. Leakage Current b 8 - 5 5 PA | Vgg = =100V~
- Collector to Emitter . a ;
Veeosust) | Sustaining Voltage &0 . 58 45 V o |lg=1mAlg =0
i .Curreint Gain Bandwidth ’ ’
fe Product 200 | 180 160 MHz | Ig = tmA, Vg = 10V
Gurrent Gairi Bandwidth
f Product 20 | 1% MHz | Ig = 1084, Vgg = 10V _
. ) 2 3 3 de | 1o = 10uA, Vgg = SV|f=1kHZ "~ .
NF Narrow Band No ur I
| RArrew Band Roise Figure Rg = 0kohms  |BW=200 Hz
B | Collector Base Breakdown : 1
BVeao Vottage _ 60 85 45 V o llg.= 10sA,1g = O
. Emitter Base Breakdow ' N . '
BVERG ‘Voltage - L 7 7 7 : V g = 10pA0g = 0

MATCHING CHARACTERISTICS (25°C unless otherwise noted)

DC Current Gain Ratic nae | | lg = 10pA to 1mA,
hee,Mee, (Nots 3) 08 | 1 ‘o.ss | + | o8| Veg = 5V -
Base Emitter Voltage ' ' ' [
VBE, Vg, Dlttarantial 3 I s § | mv |.o = 1064, Vo = 8%
- | Base Current 1 -
1 Differontiel | 5 0 1 - 25 | nA | dg = 10, Vg =5V

Base Emitter

|A(V RY] JAT Voltage Differential 4, 5 . 16 wVIC . X
By Very)| Change with - lo = 10:A, -
Température - - - 1 ] VgE = 5V

Ta= —55°C to. +125°C "
Base Currant .

[Allg gyl l1aT a‘z’;gmh ‘ 03! | os 1 |narc

Temperature. - -

SMALL SIGNAL CHARACTERISTICS

- TYPICAL [ -
PARAME"T.EH. .  VALUE UNIT TEST CONDITIONS
hiy Input Reslstance 28 ohms | o
o ~_Voltage Feedback Ratlo : a3 x 103 | o =1mA Vop =8V .
] hig Small Signal Current Gain 1. 250 |

Nob : Output Condustance . B0 #mhos .
fija _ " Input Reslstance : 9.8 k ochms lc= tmA, V=5V

Pra Voltage Feedback Ratio 42 B x 103
Noe Output Conductance 12 amhos

NOTES:
1. Per transistor.

2. The reverse base-emitter voltagé must néver exceéd 7:0 volts and the reverse base-gmitter current must never exceed 10 yamps.
8. The lowest of two hzg readings is taken as hFE1 for purposes of this ratio.
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2N5018,2N5019
P-Channel JFET

- - PIN CHIP .
FEATURES | CONFIGURATION TOPOGRAPHY
s Low Insertion Loss’ o
_ T0-18 5508
s No Offset or Error Vollages Generaled : ‘ : ‘
[[HHTTS
. by Closed Switch . : T R
¢ Purely Resistive: . [ ) " s Doss oo
. . 11 . WO75 " ngzi
APPLICATIONS R [ ] |
» Analog Switches . o “i\-_ '
s« Commutators -
‘s Choppers NOTE ‘SUBSTRATE ISGATE
ABSOLUTE MAXIMUM RATINGS : -
(Ta = 25°C unless otherwise noted) G S ORDERING INFORMATION*
Gate-Drain or Gate-Source Voltage .........: sov- i ‘
Gate {0701y | R S 50 mA 17048 | WAFER | DICE
Storage Temperature Range ..... -65°C to +200°C ANEG1B | 2NSO18/W | 2N5018/D
Operating Temperature Rafge ... -55°C to +150°C ~BN50T SN5019/W | 2N5019/D
"Lead Temperature (Soldering, 10 sec?) . H300°C | 2N5019 NSO |
Power Dissipation ".....ccocviirvirien-ns 500 mwW
Derate above 25°C ........covveen 3 mw/°C *When ordering waler/dice refer to Appendlx B-23.
ELECTRICAL CHARACTEHISTICS (@ 25°C unless otherwise: noted)
2N5018 2N5019
PARAMETER - Unit Tast Conditions
. Min | Max Min | Max |- :
BVass Gate-Source Breakdown Voltage: 30 a0 v Ig=1sAVpg=0
lGssq- | Gate Reverse Current 2 2 oA ) Vg =15V, Vpg =0
—10 —10 ‘ Vg = 12 V (2N5018)
I Di f G — = -
Diotf) raln Cutctf Current [Ta=150C —10 0| A Vog =~ 18V 15 - TV (2Ns019)
) : -2 -2 ] nA
Ipgo Drain Reversa Current Vpg=-—-16V,Ig=0
iT_A=1so°c -3 -3 | pa ,
Vas@t) | GaleSource Cutcf Voltage 10 s| v Vps = —15Y,ip= —1xA
Ipss Saturation Drain Current -10 ] mA Vpg = -20V,Vas =0
VDs(ory | Drain-Sotrce ON Voltage -05 —as | v Ves=on= :Zm g:zg::;
o Static Drain-Source ON . 5 150 0 | 1mA Y 0
=~1m =
SN | pesistance o L ' Tes e
Fds{on) Draln-Source ON Resistance 75 150 Ip=0Vgg=0 f=1kHz
.| Common-SourceInput e ) . n . .
Ciss , ; 45 45 Vpg=-=15V,¥ge =0 .
Capacitance pF ] f=1MHz
: Common-Source Raverse ' Vpg= 0, Vs =12 V-{2N5018),
' Cres . : 10 10 R
Transfer Capacitancé . Vg =7 VENS018)
t S N L i N .
d{on) Turd-ON 'Delay Time 15 ] .15 VoD = —6Y, Vas(on = 0
te Rise Time 20 75 . ’ }
g 1 as Vasioff) IDiom)  BL
|_ldioth) Turn-0ff Delay Time 15 25 2N5018 12Y  —-6mA 90
t Fall Time 50 00| _ 2NB019 NV -3mA 18KQ
] INPUT PULSE " SAMPLING SCOPE
TS RISE TIME < 1 ns " RISE TiME 0.4 ns
NOTE 1: Dus to-symmetrical geometry Yiv !

these units may be operated 51z
with source and drain leads

interchanged.

= s

BAMPLING
SLOPE

FALL TIME < 1ns
PULSE WIDTH 100 ns
REPLETION RATE 1 MHz

" . INPUT RESISTANGE 10 MQ.
INPUT CAPACITANCE 1.5 pF




BINTERSIL

FEATURES

* Low ON Resistance
* Ipgofy < 500 PA
. Swntc’hes directly from T2L Logic

GENERAL DESCRIPTION

Ideal for inverting switching or *Virtual Gnd™ switching
into inverting input of Op. Amp. No driver is required and
+10 VAC signals can be handled using only +5V |ogic (T b
or CMOS).

ABSOLUTE MAXIMUM RATINGS
[Ta = 25°C unless otherwise noted)

Gate-Drain or Gate~-Source Veoltage . .......... 3oV
Gate CUIrent ... oot e 50 mA
Storage Temperature Range ..... -859C to +200°C
Operating Temperature Range ... ~55°C to +150°C
Lead Temperature 1Soldering, 10 sec.1 ... +300°C
Pawer Dissioation .......... i 500 mw

Derate above 25°C ..........o.. . 3 mwW/°C

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

2N5114-2N5116 JAN,
JTX P-Channel JFET

: PIN
CONFIGURATION

TO-18

o oas  °

CHIP
TOPOGRAPHY

0180

- ﬁi—'—“"‘i

5508

L i

- H Y - 00 " 077
0037 oo3s |
W ¢ Bo% P~ |

NOTE: SUBSTRATE IS GATE

ORDERING INFORMATION*

TOM18T WAFER DICE

2N5114 2ZNB114/W | 2N5114/D
2NB115 2NS115/W 1 2N5115/D
2N5116 | 2NB116/W | 2N5116/D

Tadd JAN, JTX 1o basic par number to specity these devices

*When ordering water/dice refer to Appendix B:23.

- 2N5114 2N51 5 ZNE116 :
ETER — .
PARAM WIN WMAX | WiN A | MIN WA UNIT TEST CONDITIONS
BVGss | Gate-Source Breakdown Vbltage 30 ) 30 30 ] v Ig~1aA,VDs=0_ g
Eiic 500 500 | FA ; ;
lgssh Gate Reverse Current [FA=T565 0 0 0 oA Vpg=20V,vpg=0 o
! Drain Cutoff Curent = e = R tPR ] Vb 15V, v 5:2112 S
Diot) i urrer — — — — =-15V, = =
N [ Ta =150 0 e R S8 NS 6= 5V
Vp Gate-Seurce Pinch-Otf Voltage 5 10 2 6 1 4 v vpg=-15V,1p=-1nA
2N5114 = =18V
D o] |
Ipss Drair Gurrent a1 Zero Gate Voluage | g0 | g0 |16 | -0 | -5 | 26 | ma | Vas=0.Vps = 2NBII5=-15V
2N5118=-15 V
V@ssF | Forward Gate-Source Voltage -1 -1 -1 IGg=-1mA,VDs=0
. 2NE114 = =15 mA
V05(on) Drain-Source ON Voltage -1.3 -0.8 -0.6 v vGs= 01D =2NE116 =~ 7 mA
2ZN5116 == 3 mA
DS{on) | Static Drain-Scurce ON Resistance 75 100 150 YGs=0,Ip=-1mA
Small-Signal Drain-Source ON FE) 100 150 4]
fds(on) | Resistance [Jan TX oty 7 108 175 Ves=0.1p=0.721kHa
Cemmen-Source input 25 25 25 i
G : - =0,f=
58 Capacitance [Jan TX oniy 25 35 27 Vos =15V, Vgg = 0.1=1MH:
Common-Seurce Reverse . 2NE114 =12V
Crss Transfer Capacitance 7 7 7 pF | Vps=0,Vas =2N5116= 7V
f=1MHz ZN5116= B8Y

Note 1, Pul.se test; duration = 2 ma.
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2N5114.16, JAN JTX

. SWITCHING CHARACTERISTICS (25°C unless otherwise noted)

EINTERSIL

JAN TX JAN TX JAN TX
PARAMETER 2NS114 | 2NS115 | 2NSTI6 | oNs114 | oNssi15 | 2N5116 | UNIT
MAX MAX MAX MAX MAX MAX
td  Turn-ON Delay Time 6 10 12 3 10 25
tr  Rise Time 10 20 30 10 20 35 ns
tofi  Tum-OFF Delay Time 6 8 13 6 8 28
ty Fall Time 15 30 50 {not JAN TX specified)
. IMPUT
TEST CONDITIONS i ' -
.| 2NS114 | 2N5115- | 2Ns5148 n o n
- !
Vop -10v | —ev [ -8V [—ta N ¢
Vag 20V 12v - BY Vs (ON} = s12
AL 4306 | 9l0n | 2K BAMPLING
G o | 220m | 3900 o 2 % = Soare
lpony | =15mA | ~7mA | —3mA~ e BT St
ViN ~12v | -7V -8V auTeuT INeuT Caradaret 1apE L 1
VP ¥5 105 (ON) Vp vs Igss Vpvsgls
10 150 0o T
i s ; iR
70 0 70 T
g0 80 5.0
50 50 1 50 ’I
40 40 A 40 /
A * \. Eﬂ * ’,./;nsanUV Ea * I / :us= EDW
7 2 r 3:2 o F 20 7 i ;ﬁ?s:uf 20 (pueech
>
10 1.8 / — 1.0
b 5 28 EH
o 3 {7 & z
o5 ° g a5 - a5
1 30 100 900 1,000 3 10 an 100 1,000 3,000 10,000 30,000 100,000‘
o8N (ohma) togs {mA) g b )
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FEATURES

‘¢ High Gain at Low Current

¢ Low Output Capacitance

* Good heg Match

L) Tlghl VBE Trackll‘lg

¢ Dielectrically Isolated Matched Palrs for
Difterential Ampliflers.

ABSOLUTE MAXIMUM RATINGS
(Ta = 25°C unless otherwise noted)
Collector-Base or Collector-Emitter Voltage (Note 1) 45V

Emitter-Base Voltage. (Notes tand 2) .............. 7V
Collector-Collector Voltage .................0.... 100V
Collector Current (Note 1} ........cocvniiiien.. 10 mA

Storage Temperature Range .......... -65°C to +200°C
Operating Temperature Range ........ ~58°C to +150°C

Lead Temperature (Soldering, 10 sec.) ........ +300°C
ONE SIDE 80OTH SIDES
Power Dissipation ..... creeres 400 MW 750 mwW

Derate above 26°C ...... 23 mW/C 4.3mw/C

N5117-2N5119

Dielectrically Isolated
Dual PNP Transistor

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

PIN
CONFIGURATION
TO-14
CHIP
TOP Y
i QGRAPH 4501
oo |
0350
¥ | — EMITTER %‘ %ngg
e Q TYP 2 PLACES
-
LR o . i
EMiTTER—“J COLLECTOR TYP ZPLACES
BASE D035 ondd
0045 ™ D043

T¥P.2PLACES

ORDERING INFORMATION*

TO-78 WAFER DICE
2N5117 | 2NSHT17/W | 2N5117/D
2N5118 | 2N5118/W | 2N5118/D
2NG119 | 2NS119/W | 2NB119/D

"When orderifig waferldice refer te Appendix B-23

205117 ° -
PARAMETER 2N5118 . 519 UNIT TEST CONDITIONS
3 MIN MAX MEN MAX .
100 300 50 - lc=10uA, VeE=50V
hEg DC Current Gain 100 ~ 50 Ic =500 uA, VEE=5.0V
. |Ta=-85c | 30 20 lg =10 pA, VEE =50V
IceO Callector Cutoff Current 0.1 0.1 nA IE=0, Ypp =30V
5 [ Ta = 150°C 0.1 0.1 (A . - :
{EBD Emitter.Cutoff Current 0.1, 01 | nA lo=0,VER =50V
g1 —Go Collector-Collector Leakage 5.0 50 | pA Voo=100V
GBW - Currgnt Gain Bandwith Product 100 100 MHz } g =500uA. VoE=10Y
Cob Output Capacitance 0.8 0.8 lg=0,Vgg=50V
Cie - Emitter Transition Capacitance 1.0 1,0 pF 16=0,VEE =05V
L Coy0n Collector-Collector Capacitance 08 0.8 ) Ve =0
VGEQ (sust) Collector-Emitter Sustaining Voltage 45 45 v Ig=1.0mA, ig=0
) L . IG=1BuA Veg=B.0V [f=1KHz Rg =10 K}
NF Nartow Band Noise Figure 4.0 4.0 dB . BW = 200 Hz
BVcpo Collector Base Breakdown Voltage 45 45 vV lg=10pA, lg=0
BVERD Emittar Base Breakdown Voltage 7.0 .70 v lIg=10pA Ig=0
MATCHING CHARACTERISTICS (25° C untess otherwise noted) . :
2N5117 2NB118 2N5119
PARAMETER - MIN [MAX | Win | maX | min [max | 2T TEST CONDITIONS
g /h BC Gurrent Gain Ratio 1.9 1.0 Ic = 10 uA to 500 4A, VoE=5 Y
F&y/hrER {Mote 3} 035] 10 0.8 ;1.0 Ic=10uA, Vg =50V
Base-Emitter Voltage 3.0 my | g =10 uAtoBO0 uA, Vo =5V
VBE; Ve, Differential 50 50
1gq-185 Base Current Differential 1100 15 40 | na
. | Base Voltage Differential ' . a o o
- ! X = Ve =50V Ta = - +1
Alvgd, VBEzYm- Changs with Temmerature 3.0 5.0 10 | av/ | 1o =10 gA, Vg = 6.0 A=-55"C1o+125°C
) Base-Current Differential a - _E5® o
A(IBT—lgz%T Change with Temperature 0.3 0.5 1.0 | nASC ) Ta, 5? Cto+125°C

1. Per transistor.

2., The revarse base-to-amitter voltage must never excend 7.0 volts and the revarse base-10-8mitter current must never excesd 10 HA.

3. Lower of two hpg readings is deflned as PN
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ABSOLUTE MAXIMUM RATINGS
{Ta = 25°C unless otherwise noted)

Gate-Source -or (Gate-Drain Voltage (Note 1)
Gate Current {Note 1)
Storage Temperature Range
Operating Temperattlre Range. .....

Lead Temperature {Soldering, 10-sec.} ........ +300°C
L ONE SIDE BOTH SIDE
Power Dissipation .............. 230 mW ... 500 mW

Derate above 25°C ..

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

. 50 mA

... -85°C to +180°C

ca... 2BmMWeC,, 43 mW/PC

2N5196-2N5199
Dual Monolithic
N-Channel JFET

PIN ~ CHIP

CONFIGURATION TOPOGRAFPHY
TO-18 6037
022 —=
Gz

Ecpen
I

Gy
ALL BOND PADS'ARE 4 x 4 MIL.

ORDERING INFORMATION*

s, P2l 8;

8
Gy oy

- TO0-M WAFER DICE
2N5186 |  2N5196/W | 2N5196/D

_2N5197 | 2N5197/W | 2NS197/D
2N5198 | 2N5198/W | 2N5198/D
2N5198 | 2N5199/W | 2N5189/D

“When ordering water/dice refer to Appendix 8-23.

PARAMETER [ MIN MAX UNIT TEST CONDITIONS
T - S =5 —
1GssR - Gate Reverse Current !TA =750°C _53 :A Vs =-30V,vpg=0
BVGss Gate-Source Bregkdown Voltage ’ 50 lg=-1uA Vpg=0
ng(Ufﬂ Gate-Source Cutoff Voltage -0.7 -4 \ vps=20V,Ip=1nA
vas Gate-Source Vaoltage -0.2 -3.8
N -15 oA VpG =20V, Ip = 200 A
G Gate Operating Current [fa=125°C =T Y
ipss Saturation Drain Current {Note 2) 0.7 ? mA “Vpg=20V,V5s=0
Ofe Common-Source Forward Transeonductance 1000 4000 Vps=28V,Vgs=0
Gfs Commeon-Source Forward Transcondustance 700 1600 h VoG =20V, 1D = 200 A f=1kHz
gos Common-Source Output Conductance 50 #mno Vpg=20V,Vgs=0
os Commen-Source Output Conductance 4 Vpg =20V, Ip = 200 4A
Ciss Common-Source Input Capgcitance : [ oF ’ : =1 MHz
Crss Commen-Saurce Reverse Transfer Capacitance 2
. . ’ f=100"Hz,
NF Spot MNoise anu.re 0.5 dB Vps=20V,Vgs=10 R = 10 MO
&N Equivalent Input Noise Vaitage 20 ..ﬂi f=1kHz
~H2
PARAMETER ZNe1%8 2197 25198 2NE199 UNIT | ° TEST CONDITIONS
ARA MIN | MAX A MIN MAX MIN | MAX | MIN | MAX
. : ‘ - — - - T IV
lig1-lgal Differential Gate Current B [ a 5 nA D = 200 uA 125°C
1 0 - - — " T g -
oS/ Ipgs? aturation Drain Current Ratio 0.95 1 0.98 1 0.5 1 0.05 1 Vs = 20 ¥, Vgg = 0V
[Note 2) .
Ufs1/ 352 Transcenductance Ratid - B
{Note 2 0.97 1 0.97 1 0.95 1 0.95 1 f=1kHz
I¥Gg1-Vgsa | Differential Gate-Source Voitage B "B 5 12 15 my
Vpg=20V,| Ta=25"C
. 1 .
Gate-Source Differential Voltage 5 ¢ . n 4 o Ip=200pA | Tg=125°C
AlVgs1-Vasal A o — ] uV/°C =
T Change with Temperature 5 10 2 4 Tp = -BE"C
{Note 3) 0 Tg = 25°C
19057 -90s2| Differential Quiput Conductanse 1 1 | 1 1 | arihs f=1kHz

NOTES: 1. Per transistor.

- 2., Pulse test required, pulsawidth = 300 s, duty evele < 3%.

3. Measured at endpoints T, and Tg.
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' ’[||]|]__-_ | 2N5397, 2N5398

N-Channel JFET

FEATURES

* Gpg = 15 dB Minimum (Common Gale) at450.MHz . :

s Low Noise S ‘ PIN CHIP
s Low Capacitance . CONFIGURATION TOPOGRAPHY

T0-72 ‘ 5011 1

o130 NOTE SUBSTAATE 15 GATE,
‘ ciie N

) 005 . Q042
0100 [ T D aozs * sz
N o010

ABSOLUTE MAXIMUMA.RATINGS
[Ta=25°C unless gtherwise noted)

Drain-Gate Voltage ..... e 25V

Drain-Source Voltage .................. e -25V \
Continuous Forward Gate Current ............. =10 mA o 0005 oazs
Storage Temperzture Range ........:. -85°C to +200°C o s
Operating Temperature Range ........ 55°C to +150°C

Lead Temperature {Soldering, 10 sec.) ........ +300°C

Power Dissipation .......ocveneiins s s 300 mw

Derate above 25°C .. ....ovviinnnnnns 1.7 mW/eC

ORDERING INFORMATION*

. TO-72 WAFER DICE
2N5397 2N5397/W | 2N5387/D
2N5398 2N539B/W | 2N5398/D

*When ordering water/dice refer to Appendix B-23.

ELECTRICAL CHAFIACTERISTICS 125°C uriless otherwise noted)

- 2N5397 © 2N5398 )
PARAMETER T MAX WIiN MAX ‘l_JNIT i TEST CONDITIONS
‘ IGssA Gate Revérse Current A= HEFEl :g: _g: ;: Vgg=-16V,Vpg=0 [—u———1 50°C .
BVg3ss Gate-Source Breakdown Voltage .28 j -5 [ v Vpg=0,lg=-1kA '
VGs(eff) | Gate-Scurce Cutoff Voltage -1.0 -6.0 | -1.0 -60 | ) Vpg= 10V, In=1nA
1DSs Saturation Drain Current (Noté 1) 10 30 5 40 mA | Vpg=10V,Vpg =0
VGSif) Gate-Source Forward Voltags 1 1 v Vpg=0.1g=TmA
Commen-Source Forward 5000 | 1.0,000 Vpg =10V, Ip =10 mA
gfs Transconductance (Note 1) .| 5500 ] 10,000 umho Vp3=10V,.Vag=0 =1 kHz
.| Cammen-Source Output 200 ) | Vpg=10V,Ip =10 mA
%oss | Conductance 400 | Vps=10¥Y,Yg5=0
Cres ] Comm.on-Source Reverse Transfer i 1.2 | Vps=10V.lp =10 mA .
Capacitance 1.3 pE Vpg =10V, Vgg=0 =1 MHz
Cig Common-Source Input Capacitance 50 Yog=10Y. lp - 19mA
55 " Bh VD3= 10 V,VG5=0
i Common-Source Input 2000 ] | Vpg=10V,Igp=10mA
Siss Conductance I [ VpG=10V,VGs-0
Comrmon-Source Cutput 400 Vpg =10V, Ip=10 mA
foss Cenductance 5G| “Mne Vps =10V, Vgs=0
Comman-Source Forward 5500 9000 . ' Vo =10V, [p=10mA f=450 MHz
ofs Transconductance {Note 1) 5000 10,000 Vps=10V, ¥gs=0
Gps ?ommoln-Source Power Gain 15 .
neutralized) ; .
NE Comman-Source, Spot Noise a8 VpG=10V.Ip=10mA
X X 3.5
Figure (neutralized)

Note 1:  Pulse test duration = 2ms
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m ~ 2N5432-2N5434
[I["L N-Channel JFET

FEATURES | S PIN ChIP

* Low rysqan) ' | CONFIGURATION TOPOGRAPHY
» Excellent Switching TO-52 5018

« Low Cufoff Current

- . e
ABSOLUTE MAXIMUM RATINGS ) ' T—
{Ta = 25°C unless otherwise noted)
Gate-Bource Voltage ...............ccoeeeenin... -25V |
Gate-Drain VOREGE vvuueeeee s ereaeereinnnn. T i NoTE i
Gate Current ...... e et aianaes ... 100mA i | SussTRATE 1S SATE
Drain GUITENT oy iin s iee s iveearsrniiin.s 400 mA
Storage Temperature Range .......... -85° G to +200° C |
Operating Temperature Range ........ -B5°C to +150°C 6.c s A
Lead Temperature (Soidering, 10 sec.) ........ +300°C N
Power Dissipation .............ccevvinnieen.. 360 mw ‘ )
Derate above 25°C . .......cvuvuien.. 23 mwWreg

ORDERING INFORMATION*

TO-52 WAFER DICE

2NB432 | IN5432/W | ZN5432/D
2N5433 | 2N5433/W | 2N5433/D
INGA34 | 2NGA34/W | 2ZN5434/D

*When ordering wafer/dice refer to'Appendix B-23.
ELECTRICAL CHARACTERISTICS (25°C uniess otherwise noted)

2N5432 ¥ 2N5433 2N5434
PARAMETER — - EST CONDITI
. i MAX [ MIN MAX | MIN MAX uNIT T i TIONS
- : : . ~200 ~200 -200 pA _ -
|G_SSH Gate Reverse Curreng [Ta= 150°C 200 T T 200 A, Veg=~15V,Vpg=0
BV Ess Gate Source Breakdown Voltage -25. -25 -25 \i Ig=-1uA Vps=0
" 200 200 200 pA
N - =5y = .,
Dlot) Drain Cutoff Current [Fa=is0c| - - 00 L) 200 A Vps =8V, Vgg=-~10V
VGS(off) | Gate-Source Cutoff Voltage -4 ~10 -3 -9 -1 -4 v Mps=5V, Ip=3nA
' | Seturation Drain Current ) ; _ _
IDss {Note 1} . 150 100 a0 |- mA | Vps=18V,vgg=0
'DS(on) Static Drain-Soures ON Resistance 2 5 7 10 ohm | N .
V3S{on) Drain-Source ON Veltage . 50. 70 100 my vas=0,lp=10mA
Fdston) Drain-Source QN Resistance 5 7 10 | ohm | 'Vgg=D,1p=0 f=1KkHz
Cisg Common-Source Inpiit Capacitance - 30 20 30 o
Cree Comrf]on-Source Reverse Transter 15 15 15 pF Vpg=0,Vgg=-10V f=1MHz
Capacitance
tg Turn-ON Delay Time 4 4 © 4 Vppo=15Y,
r Risa Time : 1 1 1 s V&ESion) = O
Toff Turn:QFF Delay Time . ) 6 [ 8 . VGS(offy = -T2V, {
t Fali Time 30 30 T30 IDiont = MOmA
NOTE: 1. Pulse test Fe-c(uiréd;,pulsewidth 300 ys-,' duty cycle € 3%. -
VDD
. ¥oo-vosiom
TB{ON)
VIN Vour INPUT FULSE SAMPLING SCOPE 14602 {2NGa3)
RISE TIME 0.25 ns RISE TIME 0,4 s “BL= 143¢! {2N5433)
Rg FALL TIME 0,75 INEUT RESISTANCE 10 M 14002 (2NE434}
500 PULSEWIOTH Z00ns  INPUT GAPACITANGE 1.5 pF

. PULSE RATE 550 pm
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BINTERSIL,

FEATURES

* Low Offset Voltage .
Low Drift

Low Capacitance

Low Qutput Conductance

GENERAL DESCRIPTION

Matehed FET pairs for differential amplifiers. This family
of genera! purpose FETs is characterized for low and
medium  frequency differential amplifier applications
requiring low drift and low offset voltage.

-ABSOLUTE MAXIMUM RATINGS
{Ta = 25°C unless otherwise noted)

‘Gate-Source or Gate Drain

Voltage (Note 1) ......... e -50V
Gate Current (Note 1) ...... e s S0 mA
Storage Temperature Range .......... -85°C to +200°C
Operating Temperature Range ........ -55°C to +150°C
Lead Temperature {Soldering, 10 sec.) ........ +300°C

: ‘ ONE SIDE BOTH SIDES
Power Dissipation ............ 250 mw 500 mw
....... 2.9 mW/eS L. 43 mWel

Derate above.25°C

2N5452 2N5454
‘Dual Monolithic
N-Channel JFET

] PIN : CHIP
CONFIGURATION TOPOGRAPHY
TO-71 - o3t
'--——-‘BEG-E.—'——-.'_
Sy -
Dy - g o
%)) o ’
= G.n B M g1

ALL BOND PADS ARE 4% 4 MIL,

ORDERING INFORMATION"

‘TO-71 WAFER DICE

2N5452 | 2N5452/W | 2N5452/D
2N5453 | 2N5453/W | 2N5453/D
2N5454 | 2ZN5454/W | 2N5454/D

: *When ordering wafer/dice refer to Appendix B-23.
ELECTHlCAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)

. 2N5452 2N5453 25454 |
PARAMETER «'(.- VIN MAX | NN MAX_ | MIN MAK UNITS TEST CONDITIONS
; -100 =100 | ~100 ol _ I
lassh Gate Reverse Curr.emt‘iTA —750°C] 500 e T 00 Y vgg=-30 v, Vpg=0
Gate-Source Breakdown :
BVass Voltags -50 ~50 -50 Vpg=0,1G=-1 kA
VGSiaff) Gate-Source Cutaff Vaoltage -1 -45 | -1 -4.5 1. -4.5 v Vps=20V,Ip=1nA
VGES Gate-Source Voltage B 0.2 -42 1 =0.2 -42 1 02 | -4.2 VDS =20V, Ip = 50 1A
YGEsir) Gate-Source Forward Voltage 2" .2 H Vps=0,IG=1mA
0SS Saturation Drain Current 0.5 5.0 a5 5.0 0.5 ED0 mA VpsF20V,Vgg=0
Commoan-Source Forward 1000 | 3000 | 1000 | 2000 <4 1000 | 3000 |f=1kHz
s Transconductance 1000 1000 100G Vhs=20V,Vee=0 =100 MHz
umho
Common-Seures Qutput 3.0 3.0 30 £=1kHz
o5 Conductance 1.0 1.0 1.0 Vpg=20V, I =200 uA
Ciss g:;;tuanr;f:urce Input i “? a0 | 1 an
[ ¢ Common-Source Reverse “-.‘. 2. I 1---2-- 12 F VDs= 20V VeSO | £=1 pMHz
s Transfer Capacitance o] 2 | P
“Cdgo Drain-Gate Capacitance 1.5 g 15 VoG = 10 V.15 =0 .
B | o] | m @[ mvvesa [
Common-Source Spot . Vpg =20V, Vgs=0 -
NF : . . 5 | . = H
_Noise Figurs o8 oE 05 | %8 | mg-toMm F=100R:
Insg1/1nsés Drain Ssturation Cyrrent Ratio 0.95 10 | 0,85 10 | 0.85 1.0 Vpg=20V,Vgg=0
DIfferential Gate-Source K
IVasi-veszl Voltags 50 | 100 150 | mv
Gate-Gource Voltage - [ ompor s cgim
04 0.8 2.0 T=26"Cto=65C
AIVGS1-VGsz|l | Differéntial Change with 0F 1o 5% Vg =20 V, I = 200 yA [ T= 25°C 15 4125°C
TemEerature . K .
9fs1/9152 Transconductance Ratio 0.87 1.0 | 087 1.0 | 095 1.0
Differential Gutput . P =
90s1-g0s2! Conductance 0,25 0.28 026 | umhos £=1kHz

NOTE: 1, Per transistor.
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ABSOLUTE MAXIMUM. RATINGS -
{Ta = 25°C unless otherwise noted)

Drain-Gate Voltage ............oviiiinnncnas 25V
Drain-Source Voltage ......... ... .coiiiaiiaiat 25V
Continuous Forward Gate Current ............. 10 mA
Storage Temperature Range .......... -65°C to +200°C
Operating Temperature Range ........ -55°C to +150°C
Lead Temperature (Soldering, 10 sec.) ........ +300°C
Power Disgipation ...l 300 mW
Derate above 25°C ... ... ... .. ... 1.7 mW/°G

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

2N5457-2N5459
N-Channel JFET

CONFIGURATION
TO-92

D 5 G

CHIP TOPOGRAPHY
5010*

Ry
0013
/ S T3 TYLLR
T .

_SI'H\\ | r?i

) b |
0035 7 0035

0046
. TO50

011

5
*DICE WITH4 MIL BONCING PADS

AVAILABLE. CONSULT FACTCRY
FOR DETAILS,

ORDERING INFORMATION*

TO-92
2N&457
2N5458
2N5459

._219. )
el

NOTE SUBSTRATE
15 GATE

WAFER
2NS45TIW
2N5458/W
2N5459/W

DICE
2N5457/D
2N5458/0

2N5459/D

*When ordering water/dice refer 1o Apbendix B;zs.

PARAMETER MIN TYP MAX | UNITS TEST CONDITIONS
BVgs | Gate-Source Breakdown Volrage " -25 -60 v lg=-10pA, Vpg=0
) ) -1.0 ) Vgg=-16V, Vps=40

iGss Gate.Hever;e-Current 05 300 nA VGS=TBV.Vos=0,Ta~ T00°C
2N5457 | -0.5 -6.0 - : ‘

VGS{off} | Gate-Source Cutoff Voltage: 2N5458 | -1.0 ~7.0 v Vos=15V,Ip=10nA

) 2N5459 | -Z0 -8.0

ZNB4E7 2.5 VDs= 15V, p = 100 pA

VGs Gate-Source Voltage 2NE468 3.6 Y Vpg =18V, 1p =200 pA
2N5459 45, : Vos = 15 V, Ip = 400 wA

[ 2NB457 14 3.0 5.0 . )
IDSs gz:fﬁ:“'w'“ge Drain 2N5458 | 20 | 60 | 9.0 A Vps =16V, Vgg=0
. 2N5459 4.0 9.0 16

2Nb6457 | 1000 | 3000 | 5000 . ’

[yfs! Forward Transfer Ad mi?tance 2N5458 | 1500 | 4000 | 5500 umhe Vps=15V, Vgg=0,f=1kHz

. 2N5459 | 2000 | 4500 | 60QO0 :

lvos! Output Admittance 10 50 | upmho Vps=15V, Vs =0, f =1 kHz

Cisg Input Capacitance 45 | 70 pF Vps=156V, Vgs=0,1=1MHz

Crag Reverse Transfer Capacitance 15 3.0 pF Vps=18V,V¥gg=0,f=1MHz

NF Noise Figurs . . 3.0 'dB g\?’i:_l 15’:_; g?i;g' Rg =1 MHz

Pulse test required. PW < 630 ms, duty eycle < 10%



2N5460-2N5465
P-Channel JFET

- BINTERSIL

PIN
CONFIGURATION
TO-92
ABSOLUTE MAXIMUM RATINGS
{Ta = 25°C unless otherwige noted) \
Drain-Gate or Source-Gate Voltage
ONE4B0 - 2NS4B2 .. v i e s e 40V . .
INEABE - ONBABS .. v etvreent i ia e BOv s b g
Gate CUMENT ..ot it i e it aanrsnnnrrraeeamrnsans 10 mA
Storage Temperature RANGE ..vveurviirrrvrineneenens -B5°C to +200°C CHIP
Operating Temperature RanNge ....ccvvvirrrervennnnen -55°C to +150°C TOPOGRAPHY
‘Lead Temperature (Saldefing, 10 sec.) +300°C ?‘%ii* < 5508
Power Dissipation ... .. iiiacir i e ey 310 mW \ - ]
Derate above 259G ...vuiiaven e 2.8 mW/eC T -
otan g 0035 0035
0170 % / 0025 " 0025
P

. 0140
0180

ORDERING INFORMATION*

KOTE: SUBSTRATE
IS GATE.

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

TO-982 WAFER DICE
2N5460 | 2N5460/W | 2N5460/D
2NG461 | ZNS461/W | 2ZNB4G1/D
2NG462 | 2NS462/W | 2NE462/D
2N5463 | 2NB463/W | 2N54B3/D
2N5464 | 2N5464/W | 2N5484/D
2N5465 | 2NS465/W | 2N5465/D

*When ordering wafer/dice refer to Appendix B-23.

PARAMETER MIN | TYP | MAX | UNITS TEST CONRITIONS
- BVGES Gate-Souires Breakdown' Veitage 3::222: ;:z:g;: zﬁgggg’ gg . }" Ig =10 uAde, Vpg =0
] |ZNB4BD, 2N5463 0.75 6.0
VGsiotf) Gate-Source Cutaff Voltags 2N5467, 2N5464 1.0 1.6 vV Vpg =18 Vde, Ip = 1.0 wAde
. .| 2N5462, 2N5465 . 18 4.0
e 2NE460, 2N5461, INBAGZ 5.0 Vps=0 | vgg=z0v
\ Gate Reverse Current’ IN5463, 2N5A64, INBAGE 50 | " VaeT I
GssR T 2NE4E0, INBAGT, ZNGAEZ 1.0 VG = 20V
A = 100" Clon5253 2n5468, 2NBAGE | o0 | ™ Vg = 307
2N5460, 2N5463 -1.0 =50
ioss Zerc-Gate Voltage Drain Current | ZNG46T, ZN54E64 -2.0 ~9.0 mA
2NB462, 2NE465 -4.0 -16 Vps =15V | VEs=0
. 2NE460. 2N5453 0.5 40 Ip=0.1mA
vGs Gate-Source Voltage INS461, IN5464 0.8 4.5 v 1D =-0.2mA
2N5482, ZN5465 15 5.0 Ip =~D.4 mA
. 2N5460, 2NS463 1000 4000
9 Forward Transadmittance 2N5461, 2NS464 1500 5000 | umha
. . 2N5462, 2N5465 2000 8000 VDS ©=T5V | f= 1 kHz
oS Qutput Admittance 75 umho | “Vigg =0V
Ciss Input Capacitance . 5,0 7 pF
Cres Reverse Transfer Capacitance 1.0 2.0 pF X .
NF Common-Source Noise Figure 1.0 25 dB £=100 Hz
) Equivalpnt Short-Circuit Input . VY B = 1.0 H ;
cn ] _Noise Yoitage £0 ns \/m . Rg =1.0M2 J
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BINMERSIL 2N5484-2N5486

N-Channel JFET

FEATURES _ : PIN
* Up io 400 MHz Operation CONF:,%"_’::ATION

* Economy Packaging
* C:<1.0pF

ABSOLUTE MAXIMUM RATINGS
(Ta = 25°C unless otherwise specified)

Drain-Gate Voltage ............ T, 25V
gou_rc% Gate Voltage ....coiee i 25V CHIP

rain Curvent ... . .0i..o.. TR 30 mA
Farward Gate Current ...l 10 mA TOPOGRAPHY
Storage Temperature Range .......... -85°C to +200°C L + 5000
Operating Temperature-Rarige ........ -55°C to +150°C T
Lead Temperature (Soldering, 10 sec.) ........ +300°C Y Ll T =
Power Dissipation .7 .o oo 310 mw = E; <+

Derate above 25°C . ..vveiieennnn... 2.8 mw/°C ' o for| T

i

dose NOIE SUBSIMATL

I8 GArE

ORDERING INFORMATION*

TO-92 WAFER DICE

2N5484 | 2N5484/W | 2N5484/D
. _ 2N5485 | 2N5485/W | 2N5485/D
‘ ) o 2N5486 | 2N5486/W | 2N5486/D

*When ordering wafer/dice référ ta Appendix B-23. -

. ELECTRICAL CHARACTERISTICS (25°C uniess otherwise noted)

Meaga | aneans | Zneads —_— — -
PARAMETER N T MAaX | MIN AKX TN T MAX UNITS. TEST CONDITIONS
lGssR Gate Reverse Current, =10 1.9 L nA Vg =-20V,vps=0
[Ta = 100°C] —200_ -200 -200 :
BV3ss Gate-Source Breakdown Yoltags | -23 -25 -25 v IG = -1 A, Vpg =0
VGES{off] Gate-Source Cutaff Voltage -0.3. =30 | -05 | -4.0 20| -B0O° ‘WpsE T8V, Ip = 10nA
1DSS Saturation Drain Lurrent 1.0 507407 10 T 80 |20 “mA | Vps =15V, Vg =T {Note 1)
ofs .?m'“"’sm"ce Farward 2000'| 6000 | 3500 | 7000 | 4000 | 000 | )
ransconductance is k f=1kMz
a Commen-Source Quiput 50 : éﬂ 75
o8 Conductanze i | ' .
Re gyt Common-So urce Forward 2600, . - - f=-100 MHz
f¥s! | Transconductance 3000 3500 o Y= 200 MHz
Re ‘| Coimmon-Sotrce Qutput 75 . “ 17 F= 100 MHz
Wos) | conguctance 100 100 ; VDs =15V, Vgs=0 =400 MHz !
Retv. Common-Souree Input 100° =100 MH2z
tvisl | Goneucrance ‘ T 1000 1000 i {= 200 MH2
! Common-Sourea trput . I
Ciss Capacftance 50 50 50
. Common-Source Reverse N ' _
Crss Transfer Capacitsnoe 10 4 . 1.0 1.0 pF ‘ f=1MHz
‘Commen-Source Qutput )
Coss Capacltance A 20 20 20
) 35 25 2.5 VDBg = 15 V, VGg = O,.Rg = 1 fs2 =1 kHZ
l. Noi i : ) 340 Vps=15V.Ip=1mA Rg=1k2 ~ '
NF Noise Figure . v s VD5315V JD=4’“A HG e 27100 MHz
20 =T a0 - D5 =15V, Ip =4 mA, Rg = 1. F= 300 Mz
S Ypg=15V.ip=1mA f= 100 MHz
Gps Comman-Saurae Power Gain 18 30 1B 30 Vnag =15V | ;4' A -
0 | 2 0 ] @ oS - f = 400 MHz

NOTE: Pulsg test required. Pulse width = 300zs, duty cycle < 3%.
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BINTERSIL

FEATURES ‘

+ Tight Temperature Tracking

e Tight Matching - ‘
¢ High Common Mode Rejection
* Low Noise

ABSOLUTE MAXIMUM RATINGS
A{Ta =25°C unless otherwise specified)

Giate-Source or Gate-Drain Voltage ..........i..0 -40V
Gate Cuerent (NOte 1) ...vvviivvvririwaeennin. SO0 MA
Storage Temperature Range .......... -65°C to +200°C
Operating Temperature Range ........ -55°C to +150°C
Lead Temperature (Soldering, 10 sec.} ........ +300°C
ONE SIDE  BOTH SIDES
Power Dissipation .......... 250 mw 500 mw
Derate above 25°C ..., 3.3 mw/°C | . 7.7 mW/°C

¥ NOTE: Per transistor.

2N5515-2N5524
Monolithic Dual
N-Channel

JFET

" . PIN:
CONFIGURATION
TO-71
%2 a,
= G Dy 5
~ CHIP
TOPOGRAPHY
{2N5515-19) (2N5E20-24)
6037 - 8019
oy
e 023 \b—— 038 —-I
G | G \ 5, U5, o0 |
iy = 14 St 0026 % .
5 of \.ZZ’ " Tvh2eiaces
H i M o }_"——'.i -0037 0037
! LGy 002 ™ 0027
By ] 52, _L l:b\ B2 Tvr zpiaces
d 'n‘ x “'D L0036 0035
1 7 0025 * 0025
Sz TVP, 2 PLACES

ALL BOND PADS ARE 4 x 4 MiL,

ORDERING INFORMATION*

70-72 | WAFER DICE
2N5515 | 2N5515/W | 2NSs515iD
"2N5516 | 2N5516/W | 2NS516/D .
2N5517 | 2N5517/W | 2Ns517/D
2N5518 | 2N5518/W | 2N5518/D
_2N5519 | 2NS519/W | 2N5519/D
2N5520 '

2N5521

2N5522

2N5523

2N5524

*When ordering wafer/dice refer to Appendix B-23.
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- 2N5515 thru 2N5524

ELECTRICAL CHARACT’EF“S‘TICS 125°C unless otherwise noted|

. EINTERSIL

1. Pulsa duration af 28 ms used during test,
2. CMRR = 20 LoggaVpp/81VGst « Vaszl, (aVpp = 10V)

1-48

'PARAMETER MIN | MAX | UNITS TEST CONDITIONS
-250 pA _ _
lGssR Gate Reverse Current rTA =TEC 750 vy VEg=-30V,Vpg=0
BVggg | Gate-Source Breakdown Vaoltage -40 v Ig==1pA,Vpg=0
Vp Gate-Source Pinch-Off Voltage -07 ~4 Vps=20V, Ip=TnA
IDss Drain Current at Zero Gate Voltage (Note 1) 0.5 75 mA :
o Common-Source Forward Transconduyctance 1000 | 4000 . ‘
. {Note 1) . umha . f=1kHz
. Soss Common-Source Output Conductance .10 Vps=20V,Vgs=0
c Common-Source Reverse Transfer 5
rse Capacitance : pF §=1 MHz
Ciss Common-Source [nput Capacitance 25 .
2NBE15-19 30
: —_ =10 Hz
B Equivalent Input Noise Voltage 2ZN5520-24 15 |nvA/Hz _
en quivalent Input Nois % [aNE51522 - ™|, f=TkHz
-100 pA '
| Gate Current - g -
G - [Ta =125°C -100 | nA VDG =20V, Ip = 200 A
Vas Gate Source Voltage . -0.2 ~-3.8. A
ofs Common-Source Forward Transconductance 500 | 1000 | wmho =1 kHz
{Note 1)
doss Cammon-Source Qutput Conductance 10 ,L._Lrpho
MATCHING CHARACTERISTICS (25°C uniess otherwise noted) =
2I5515,20 2NE516,21 2N5E17,22 2NEB518,23 2N6519,24 .
PARAMETER TN | MAX | WIN | MAX | WIN | MAK | MIN | MAX |MIN | MAX | "N TEST CONDITIONS
1pssy Drain Current Ratic.at 0.85 1.0 | 095 1 0.85 1 0,95 1 0.80 1 ‘| vps=20V,Vgs=0
D552 Zero Gate Volwge (ote 1) . -
g1~ Igat Diffarantial Gate Current 0 10 10 10 10 nA | Vpg =20V, Ip = 200 4A
; . {+1257°¢) ~ -~ 1o
9fs1 - Transconductance Ratio 097 1 0397 1 085 1 095 1 090 1 VpG =20V, Ip = 200 pA
9fs2 {Note 1) j f=1KHz
B T Diffarential Quipat ; ] VDG =20 V, Ip = 200 gA
l8oss1 - Qoss2| * Conductance 0.1 .0’1 0.1 0.1 o1 umhn. £=1 KMz .
iffarential Gate- j
IVest -vasal S,'C:l;’:e."“a Gate s°_“’°°_ 3 5 5 10 15 15 | mV | Vpg=20V.ip=2004A
Gate-Source Voltage Differ-
MGSL—;"’.GS?—T ential Drift {Ta = -55%€ to - 5 10 20 40 g | uvic| vpg=20v.ip=200ua
+125°C) :
Common, Moda Rejectian . _ ; _
CMRR Ratio (Note 2! 100 i 100 a0 dB [Vpp=10to 20V, Ip=200u4
NOQTES:



2N5638-2N5640
" N-Channel JFET

BINTERSIL

FEATURES PIN CHIP
: CONFIGURATION TOPOGRAPHY
* Economy Packaging
» Fast Switching TO-82 5001 o
* Low Drain-Source ‘ON’ Resistance 0013 FuLL RADiLS m :
DHI7E.(DRAINY —j W"'?-r;;[_ SUBSTRATE 1S GATE
<1 .
ABSOLUTE MAXIMUM RATINGS . o oz
{Ta = 25°C unless otherwise specified) |
Drain-Scurce Voltage' .................... Vi 30V =l ooas , 0a36
f 3% 0026
Drain-Gate VOItage .....ooiveeiivinrnnnns P 30V b s a ™ l ouRer
Source-Gate Voltage ............. . ... ... 3o0v I‘_ R
Forward Gate Current  .............. 10 mA '
- Storage Temperature Range .......... -85°C to +200°C ‘ )
Operating Temperature Range ........ ~55°C to +150°C ORDERING |NFOBMAT|ON'
Lead Temperature (Soldering, 10 sec.} ........ +300°C - - .
Power Dissipation .......coo.vo00i, Lo 310 MW TO-92 WAFER DICE
Derate.above 25°C ............... c. 2B mW/C 2N5638 | 2MS638/W | 2N5638/D
2N5838 | 2N5639/W | 2N5638/D
2N5640 | 2N5640/W | 2NS640/D
*When ordering waferidice rafer 1o Appandix B-23.
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted} : ‘
2N5638 215639 2NEE4D.
FARAME.TEH N AR | N AR | W MAX UNIT . TEST CO@DITIONS .
BVEss Gate Reverse Breakdown Yoltage -30 30 =30 k v I = -10uA, Vg =0
\Gssr Gate Reverse Current [fa=Ta0c ::: g :: g ::g :ﬁ Vgs=~-15V,Vps=0
— 1.0 1.0 1.0 nA Vpg =15V, Ves = -12 v (2N5638)
ID{otf) Drain Cutoff Curre.nt _ [Ta-To5cl. 0 0 10 WA Vs = =8 V (2N5839), Vgs = -6 V [2N5640)
lpss Saturation Drain Current 50 25 5.0 mA Vpg =20V, Vgg = 0'(Note 1)
' Vs = 0. Ip = 12 mA (2N56E38),
VDsion) Drain-Source ON Voltage 0.5 0% 4.5 v I = 6 mA [2N5639], 1D = 3 mA (2NGE4R)
rD3{on) Sratic Drain-Source ON Resistance 30 GO 100 o In=1mA, ¥zs=0
Tds(on) Drain-Source ON Resistance 30 50 100 " Ves=0'lp=0 t=1kHz
Ciss E;;T:;nf: e it 10 10 1 '
Comman-Saurce Reverse Transtar —| PF | ¥Gs=-12V.Vp5=0 F=1MHz
Crss Capacitange 40 a0 40
td{on) Turn-On Delay Time 40 6.0 .0 Vpp=10V 1D{gn) = 12 mA {2NEG38)
T Rise Time 50 80 10 n VESon) =0 ID(ony = 6 mA (25639}
d Turn-OFF Delay Time 50 10 18 | | VGSteifi = -1V ID[on) = 3 mA [ZNGE40)
t Fall Time 0 20 30 R =500
NOTE: 1. Pulse test; PW < 300us, duty cyele < 3.0%.
Von
Yoo +50) S10M0C 0.1 uF

AL = T ~rosiari

INPUT

{SCOPE Al 10%

90%

VGSion)

= === VGSi0H}

~ h_--l‘.l——‘d(unl_
T
QUTRUT - Fon .

[SCOPE B)

1-49

- 0,001 uF

TO 50 OHM SCOPE 8

© TO 50 OHM SCOPE A

SCOPE
TEKTRONIX 5674
OR EQUIVALENT




BINTERSIL

2N5902-2N5909
Monolithic Dual
N-Channel JFET

w PIN CHIP
CONFIGURATION TOPOGRAPHY
FEATURES TO-99% B804S
» Tight Tracking
® . GATES ARE
L GOOF' Matchlpg s ISOLATED FRoM
N FULL R
: NI
ABSOLUTE MAXIMUM RATINGS \@'.'-.EI“ T
(Ta = 25°C unless otherwise specified) i _@ "“38‘”“ a8
Gate-Drain or Gate-Sourcs B @"‘"me s
Voltage (Note 1) L...oiiiieniiiniiieeeenn. -4V Tve _ET-E]_;"’:E. ‘
Gate Current (Note 1) ..........oooiioaa. 10 mA oolla * P
Storage Temperature Range ........ .. B5°C to +200°C e Bl ™
Operating Temperature Range ........ -85°C to +150°C o b &
Lead Temperature (Soldering, 10 sec.) ........ +300°C
_ ONE SIDE  BOTH SIDES MATION*
Power Dissipation ........ . 367 mw 500 mW . ORDERING INFOR o .
Derate ghove 25°C 3 mwrec 4 mwreC TO-59 | WAFER | BICE TO-99 | WAFER | DICE
' : ’ ' 2N5902| 2N5502/W/ 2N5902/D | | 2N5906| 2N5906/W| 2NE906/0
2N58503{ 2M5903/W| 2N5903/ 0| | 2NS807| 2N5907/W| 2NES07/D
2N5204| 2N5904/W| 2NE904/D] (2NGI08| ZNE208/W | 2N5908/D
2N5805( 2M5905/W| 2NS805/D{ | 2N5909| 2NES05/W | 2N5909/D
"When ordering wafer/dice refer to Appendix B-23.
ELECTRICAL CHARACTERISTICS [25°C unless otherwise noted) '
2N5902-5 2N5906-9
PARAMETER MIN MAX | MIN MAX uNIT TEST CONDITIONS
1GSSA' | Gate Reverse Current ) -2 pA VGs=~20V,Vpg=0
[ Ta=125°C - -10 -5 nA : !
BVass | Gate-Source Breakdown Valtage -40 IETEE ] IG = —14A, VDg =0
V@8(off) | Gate-Source Cutoff Voltage. -0.6 [.-45 | -08 [ -4.5 A Vpg=10V,Ip=1nA
VGs {ate Source Voltage oy s -
: -3 -1 pA _ _
Ig Gate Operating Current [a=ET 5 = Y Vpg =10V, Ip=30pA
Ings Saturation Drain Current ’ kD) 500 { 30 7 800 | nA j o
Common-Sourge Forward o ]
8fs Transcorductance 70 | 250 70 250 . N P
dos Commen-Source Quipyt Condugtance 5 5 | e Vps=10M,. Vgs =0 j
Ciss gommon-Source Input Capacitance. 3 3 BE N P
c Common-Source Revarse Transfer 15 15
rs Capacitance 2 :
o Comman-Soures Forward 50 150 50 150
. Transcanductance b Vhe =10V, In = 30 kA
Oos Comman-Source Output Conductanca 1 77 Fe PG Sadihie £=1kHz
= Equivalent Short Circuit Inpurt o2 0.1 uV )
Noise Voltage Az Vpg=10V,Vgg=0 =
NF Spot Noise Figure 3 1 B +=100 Hz
. Rg = 10 Mf2
2N5902.-8 2N5903-7 2N5904-8 2NB9059
PARAMETER MIN MAX | MIN MAX |MIN MAX | MIN  MAX UNIT TEST CONDITION\S
Vpg =10V,
N . 20 2.0 2.0 2.0 Py 2ZNE902.5
llg1-1a2] Differential Gate Current 02 07 52 0z nA 10 '_30 ﬂf. ZNEGOED
TA=125°C '
IDss1 ) i R ; -
_IEE Saturation Drain Current Ratio 095 1 0.95 1 095 1 0.95 1 Vpg=10V,Vag=0
%:5‘_ Transcanductance Ratio tosr "t |og7 1 [oes 1 |oes f=1kHz
IVGs1-Vggzl | Differential Gats-Source Voltage 3 5 [ 15 v B
) ; : y | Vpg=10V,[Ta=-25C
Gate-Source Voltage Differential 5 10 20 40 = _ o
&Bsw Drift {Measured at end points wic iD= 30uA ;i = 1_252 g
i TAnd Ta) 5 10 20 40 TR =25°C
19051-gos2l Differentiai Output Conductance 0.2 0.2 0.2 0.2 | umho f=1kHz

NOTE 1: Per transistor.
. 1-50



HININERS  2N5911,2N5912

| umﬂ[L  IT5911,1T5912
. . - Monolithic Dual
FEATURES | o N-Channel JFET

* Tight Tracking
* Low Insertion Loss

* Good Matching : PIN . CHIP
’ CONFIGURATION TOPOGRAPHY
TO-89 TO-71 L. Siég B 6022
- 037 RN
ABSOLUTE MAXIMUM RATINGS T "
{Ta = 25°C unless atherwise noted) e 077 | o, ooar ooz
Gate-Drain or Gate Source Voitage .............. -25V i ? : 'iw:z:::;esw
Gate CGurrent ..., . cvvviiiiiiii i it 80 mA - \--‘s;:_ciuaz;’ 0027
Storage Temperature Range .......... -65°C to +200°C {1n 2 PLACES!
Operating Teriperature Range ........ -55°C 1o +150°C
Lead Temperature (Soldering, 10 sec.) Ceraeee -+-300°C
TO-T1 TO-99 o .|| Pz || Ga
ONE SIDE BOTH SIDES  ONE SIDE BOTH SIDES 9 b S
Power Dissipation 300 mW 5C0 mW 300 mw 500 mW '
1.7 29 3.0 4.0 : ;
Derate above 25°C mw/°C mW/SC  mWSC mw/eC , ORDERING INF_ORMATION‘
T0:71 TO-98 WAFER DICE
175911 2N5911 . 2NS911/W | 2N5911/D
1T5912 2N5912 2NSI12/W | 2N5912/D |
*When ordering wafer/dice refer to Appendix B-23.
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
PARAMETER o MIN MAX [ UNIT TEST CONDITIONS
e Curren 190 | P2 1 ygg=-16V, Vps=0
lassR 3 Gater Reversel urrent [Ta=150C . - —Eh vy GS = - ,VDs =
BVGEss Gate Reverse Breakdown Voltage -25 Ig=-1uA Vps=0
VGS(off) | Gate-Source Cutoff Voltage -1 ~5 Vo Vpg=10V.,Ig=1nA
Vs Gate-Source Voltage -0.3 -4
_— ) ~-100 pA Vog=10V,Ip=5mA
IGg Gate Opeérating Current [ Ta=125%C 00 A
Saturation Drzin Current (Pulsewlidth 300 ps, ; L _
. Ipss duty cycle < 3%) e 7 _ 40 mA | Vps=E10V,VEs=0V
gfs Comman-Source Forward Transconductance 5000 | 10,000 f=1kHz
Ofs Cammeon-Source Forward Transconductance 5000 | 10,000 mhe : f=100 MHz
das Comrmon-Source Quiput Conductance ] 100 H ' f=1kHz
9ass Common-Source Qutput Conductance 150 N ' f=100 MHz
Ciss  Common-Source Input Capacitance 5 ‘oF Vpg=10V,Ip=5mA f=1 MMz
Crss Common-Source Reverse Transfer Capacitance 1.2 P ‘
[ Equivalerit Short Circuit Input Noise Voltage 20 % ' f=10%Hz
' . T= 10 kHz
MNF Spot Noise Figure . 1 dB Rg = 100K £
' IT, 2N5911 | IT, 2N5912
PARAMETER AN TAT I TiAR UNIT TEST CONDITIONS
lig1-1G2! Differential Gate Current 20 20 nA | Vpg=10V,Ip=5mA l 126°C
Ipss1 : . i - Vpg=10V,Ves=0 .
IDssz Saturation Drain Current Ratio 0.95 N 1 : 0.95 1 (Pulsewicth 300 s, duty cycle < 3%) -
V551-V 452! Differential Gate-Source Voltage 10 15 mY
. ) ) Ta= 25°C
AVEE1-VEE! Ga.te-So_urog Voltage thfe.rennal 20 40 . T = 125°C
—————"=| Drift (Measured at end points, uv/C _ o ———5
AT T dTa) 20 40 Vpg=10V,Ip=5mA Ta=-65C
Aanc 1) o Tg=25C
9fs1 ' . . -
Ef—é- Transconductance Ratio 0.95 1 /095 1 f=1kHz
s




EINTERSILL

FEATURES

e Ultra Low Noise_
* High CMRR

¢ Low Offset

* Tight Tracking.

'ABSOLUTE MAXIMUM RATINGS
(Ta = 25C unless otherwise noted)

Gate-Source or Gate-Drain Voltage (Note.1) ...... -50V
Gate-Gate Voltage ..................... PR .. 50V
Gate Current INOte 11 ...ovuiiiii e cininen. s 50 mA

Storage Temperature Range

Operating Temperature Range

-65°C to +200°C
-55°C to +150°C

l.ead Temperature {Soldering, 10 sec.) +300°C
. ONE SIDE ..  BO'TH SIDES
Fower Dissipation ......... 250 mWw 500 mWw
Derate above 25°C" .. 3.8 mw/°C

7.7 mwWw/eC

2N6483-2N6485

‘Monolithic Low Noise Dual

N-Channel JFET

PIN . CHIP
CONFIGURATICN TOPOGRAPHY
TO-71 6019
o .
[ ]
“ ﬂ,s, - o
IL"""—.I ra;:r? FLACES
ey |F — I‘_ ¥ ooy
| e AL
LN ¥ S, 03, 003
e 0z * oozt
4 TYR 2 PLACES
. .’qo‘ G2V g
g, o, !

ORDERING INFORMATION*

TO-71 WAFER DICE
2N6483 | 2NB4B3/W | 2N6483/D
2NB484 | 2NB4B4/W | 2NB484/D
2N6485 | 2NG485/W | 2NG64B5/D

*When ordering wafer!dice refer {o Appendix B-23.

ELECTRICAL CHARACTERISTICS {25°C unless otherwise noted)

\

MIN,

unir

SYMBOL PARAMETER MAaX, TEST CONDITIONS
200 BA | Vgg s -30V.Vpg - O,
| Gate Reverse Currgnt e—
Gss [ a-is0c 700 E
BViss Gate Source Breakdown Voltage 50 | Ig= twA Vpg=0
> . v :
. i ' .
VF Gate Source Pinch-Off Voliage o7 40 Vpg < 20¥,0g =114
ngs Drain Current at Zero Gate Voltage (Note 2) 0.5 7.8 mA ¥ps=20V, Vg 0
[:T8 Common. Source Forward'Transncncllm‘ancezl 1000 4000
ote pmhe | vnes 20V, Vg 0,1 = T KMz
Soss - Common Souree Quipul Cenductance 10.
Ciss | commen-Source Input Capacitance 20
: S - : BE | Vpg R0V Vg = 0 f = 1 MHe
Crss Common-SourceRevarse Transfer Capacitancs a5 ’ .
. F Vgp 20V, Iy = 200 aA,
g Gate Current 123 bA o ' %0 N 20044,
Ty, = 160°C A
Vas Gate.Source Voltage 0z 38 Vo[ VpgrE0v, g 200uA
ays Common-Saurce Forward Trenseonductance 500 1509 VDG 20V, Ip = 200 A, = 1 KHz
Hmho .
a5 Common Saurce Qutput Conductance 1 Vpg * 20V, ig = 200 A
. . . 10 Vpg = 20V, I = 200 4A, I - 10Hz
Y,
&n Equivalent input Naoise Voltage 7 nVASHE Voo =20V Iy SO0 mA T TRFT
T
NOTES: 1. Per transister. :
2. Pulse test required; pulse width = 2 ms. 1-52



‘2N6483- 2N6485 o SRR |]I]|L

MATCHING CHARACTERISTICS (@ 25°C unless otherwise noted!

PARAMETER. aNeass - | awedsd’ 26485 .
SYMBOL RAMETER * W TSR N, MAK. TN, AKX, UNIT CONDITIONS

) IDSST Drain Current Ratio at Zero

Tpssz | Gate Voltage 095 ! 085 | 1 095 ! :"NDOS;:;)U Y fesne

Hah - lgz! _-Different‘\al Gate Gurrent 1 - 10 10 10 A [Vpg =20V, 15 =200
i ' . Tp =+125°C

:;—212 ’ 7 Transeonductance Ratio D.?‘.' 1 | os7 1 0,95 1 . :!315 ;:ZU{\:\‘;‘E ;200 uA.

|Sgst = Bgs2| Ef,f,jf,’j;;‘:‘cf““’“’ 0.1 0.1 0.1 | umho :’f? ;:zov, 'n = 200 kA,

IVas1-Vasz | |ponae o GateSource ' 5 10 15 4 v Vg =20V, ip = 200 ¢

AiVge - Vgga | |GateSource Voltage Differen: : : - R S '
— a7 |valDrife 5 10 B | WVPC | Vpg =20V, ip = 200.uA
Ta = -55°C to +125°C.

" |vppt10io20 Y,

Common Mede Rejection N - ' . .
CMRR Ratio 1o 10090 | % |ig=200ua (Note 3
NOTES:. 1. These ratings are limiting values above which the serwceabllaty of any individual semiconductor device may be |mpa|red. .

2 Pulse duration of 2 ms used during test,
3. LMRR = 20Log1OAVDDIA|VGST - VGSZI (AVDD =10V}, not lncluded in JEDEC registration

-TYPICAL OPERATING CHARACTERISTICS '

&, vs. FREQUENCY ‘ &, vs. FREQUENCY
100 100
I I T A 1 T 1]
AT 1 ]
1 = 200 A : F g Vpg* 20V
= o I 1 |
= z
¥ ] Y S A 1 N S 1 1 S
z : -
= - Ip= 100 A
10— Lot ol .
- |
R o e
R I * 400 4R T——
= - - :--_._____;_:—-ﬁEE
|
. 1
oK . 100K 1] 100 1K 10K 100K
haquun:v‘tﬂz): frequancy {Hz)
GATE CURRENT vs. Vg . TYPICAL CAPACITANCE vs. Vpyg
0e i - 5 r
20 . ' + 1% ] - }
8 : —F :: T ] ! A
I ] i T
SR I . 1] T " -
-y | "
2 . /I F ik
] /7L b E 9
2 p: -
10 P S ¢ D 20044 7
a0 7 ra 7
! - - . -z Fd §
a0 o 2 Sl
40 AL tass Lo Vs ‘
£ L e ; N
20 =Tt 4w ag . ] - T T
Iy = 20044 ! |
10 . [ - il -
[ ST T 20 25 w o D2 46 810121416 19 20 22 24 26 28 30
Vog V! ’ vpgiv! -
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. e  IMFe4ass
I] ["L' Monollthlc Low Noise Dual
'N-Channel JFET

FEATURES ' " GENERAL DESCRIPTION

* Ultra Low Noise This' N-Channel Junction FET is characterized for ultra
+ High CMRR low noise applications requiring tightly controlled and speci-
« Low Offset . fied noise parameters at 10 Hz and 1000 Hz, Tight match-
* Tight Tracking S ing specifications make this device ideal as the input

stage. for low frequency differential instrumentation am-

plifiers,

PIN : CHIP
CONFIGURATION TOPOGRAPHY
TO-11 §019
o .
ABSOLUTE MAXIMUM RATINGS . ) MR I
(Ta = 25°C unless otherwise noted) 1 e | 40 ek * oo
Gate-Source or Gate-Drain Voltage (Note 1) ..., .-50V ass \".21*’ o'y o
-Gate-Gate Voltage .....oiveeiiii i .. 250V | E\::Gz f:fzm.?:es
Gate-Current (Nota 1) ............... S 50 mA - g . B1 ors ¥ o
Storage Temperaiure Range .......... -85°C to +200°C ’ T FPLAGER
‘Operating Temperature Range ........ =55°C to +150°C
- Lead Temperature (Saldering, 10 sec.) ........ +300°C h"’ﬂ Gz b s
ONE SIDE BOTH SIDES o
Power Dissipation ........, 250 mW ... 500 mW
Derate above 25°C....38 mW/ C..... 7.7 mWreC
ORDERING INFORMATION*
T0-74 WAFER DICE |
| tMF6485 | IMF64B5/W | IMF6485/D

*When ordering waferidice refer to Appendix B-23.
ELECTRICAL CHARACTERISTICS (25°C uniess otherwise noted)

SYMBO4. PARAMETER ' MEN. MAX. UNIT TES'i' CONDITIONS
-200 A Ve = -30V, Vpg =0,
lgss Gate Reverse Current ! =00 PA GS es
| Ta = 150°C - n
BViss Gate- Source Breakdown antage -50 \ lg.=-THA ¥pg =0
v, Gate-Source Finch-OFf Voltage 07 | -40 Vpg =20V, Ip= 1nA
Drain Current at Zero Gate Voltage - -
Ipss Nt 21 0.5 7.5 mA | Vpg=20V,Vgg=0
o1 Comman-Source Forward Transconductance 1000 4000 amha Vg =20V, Vgg = 0, f = 1 KHz
{Note 2} .
Yoss i Cummon-Sour,ce'Dut_put Conductange 10 Vpg = 20v, VGS =0, f=1KHz
' Ciss Common-Source Input Capacitance 20 pF VDS =20V, VGS =0, F=1MH:z
l::,,l,'s Common-Source Reverse Transter.Capacitance 35 Mpg* 20V, Vgg = 0, F=1MHz
' ' ) 100 A | Vgg =20V, Ip = 200 A,
Ig | Gate Current : i Go b #
. Ta = 150°C -100 nA
‘ Vas Gate-Source Vollage ‘ 0.2 -3.8 v VDG 20V, In = 200 pA
ETH Commen-Source Forward Transconductance 500 1500 umho Vpg = 20 V.Ig =200 kA, f=1 KH2
1 Sos Commoan-Saurce Outpur Conductance 1 Voo =20V, ip=200pA ’
. ‘ ‘ 15 AVAFT | Vpg =20V, Iy = 20044, 1= 10 He
& Equivalent Input Noise Voltage 10 Vps = 20V, 15 =200 uA 1 TKH:
NOTES: '

1. Per transistor, .
2. Pufse test required; pulse width = 2 ms. 1-54



iIMF6485

MATCHING CHARACTERISTICS (8 25° C unless otherwise

noted)
SYMBOL - ) PARAMETER ) MIN. § MAX. | uNIT CONDITIONS
IDSS1 Crain Current Ratio at Zero Gate Voltage 0.95 1 VDS =20V, VGS = 0 (Note 2
Ipssa ‘ :
i ’G‘1 - IGZ l Differential Gate Current '10 ’ nA VDG =20V, ID & 200 pA
T-A = +128° C
8¢ Transconductzance Ratio 095 1 'VDG = 20 V, ID = 200 pA,’
9gs2 <1 KHz (Note 2)
8561 ™ 9ge2 Differential Qutput Conductesnce 0.1 umho VDG =20 V, |D = 200 uA,
f=1KHz
| Vegr - VG52| Differential Gate-Source Voltage 25 ‘mVv VDG =20V, g =200 pA~
A|\4rGs1 - szz| Gate-Source Voltage Differential Drift 40 RVP Vg = 20 V, (= 200 pA
A Ty = -55°C 10.4125" C
CMRR Common Mode Rejection Ratio |l 80 dB ‘VDD =10 to 20 V,
. ID = 200 pA {Note 3)_

NOTES: 1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.
2. _Puise duration.of 2 ms used during test.

3. CMRR = ZDLDQ,I UAVDDIASV

- TYPICAL OPERATING CHARACTERISTICS

g, vs. FREQUENCY

m el
NIREYD
g
2
z
Hl= . . il
W T Yos 18V ——
3 Vps =20V
N m.. HIEN
—T—vpg=2sv S ———
1
10 100 K 10K 100K
- frequency (Hz)
GATE CURRENT vs. Vpg
100 -
&0 7
i 7
é0 j,
~ an
-1
ER /]
=z ® / f =
L1 el
B.O | a I,’
&0 »
40 |t G55 e s
Vi 7
20 |5 = 4094
Ip = 200 A
e
0 s W 5 ) 2 30
vpg Vi,

st~ Vasa (AVpp = 10V
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&8, vs. FREQUENCY

00 T 1T
. ]
B Vpg" 20V
g
E
[ 4
’|D-1|:'03A
* T3 2005k
ASES i I“ 400 4A
PRSI ]t fo » 400w
A e ]
N
1 -
] 100 1K 0K 100K

frequency (I}z?

- TYPICAL CAPACITANCE vs. Vg

%

Cigg Crsy (FY
]

QO a RN W e @ N RO

[~ PR
- ik
I 200 A ]
- 1
s Cras
_ I

0 Z 4 b 8 70127416 18 20 22 24 26.28 30
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BINTERSIL 3N161
Diode Protected P-Channel
Enhancement Mode MOSFET

FEATURES PIN

¢ Channel Cut Off with Zero Gate Voltage ] GONF!GUHATION
¢ Square-Law Transfer Characteristic Reduces’ ) o
. Distortion TO-72

s Independent Subsirate Connection Provides
Flexibilty in Biasing

s Internally Connected Diode Protects Gate from
Damage due to Overvoltage . .

ABSOLUTE MAXIMUM RATINGS
{Ta = 25°C unless ctherwise noted)

Drain-Sourgce or. Drain-Gate Voltage. . ......... el A0V

Drain Current ......... e e a e 50 mA

Gate Forward CUIrent ..o......coeesaeenonean 10 gA. . CHIP

Gate Reverse Current ........ e AmA TOPOGRAPHY 1507
Storage Temperature ............... -85°C to +200°C 25 M1 o]
-Operating Temperature .............. -55°C to +150°C $ g8
l.ead Temperature (Seldering, 10 sec.] " ......... +300°C : [+

Power Dissipation .......... R, 375 mw ' -}

Derate above 25°C .................. 3.0 mW/°C

27 MIL
)|

T D

. ORDERING INFORMATION*
TO-72 | WAFER | DICE
3N16t | 3NIGTW | 3N161/D

*When ordering wafer/dice refer to Appendlx B-23.
ELECTRICAL CHAHACTEHISTICS (25°G unless otherwise noted). ‘

\

PARAMETER ' MIN | TYP | MAX | UNIT ‘ TEST CONDITIONS
1GSSF Forward Gate-Terminal.Current. -100 pA Vgg=-26V, Vpg=0
) [Ta = +100°C -1 nA . )
Forward Gate-Source Break- _

BVGSS down Voltage 25 . \" Ig -0.1mA, Vpg=0,

) ~10 nA Vps=-~-15V,Vgs=0
Ipss Zero-Gate: “Woltage Draln Current =) ZA | Vpg=—25V,Vgg=0
Vasithi ' Gate Source Threshqld Voltage .| =156 -5 v Vps = =15V, Ip =10 uA -
Vi35 Gate-Source Voltage : _ -4.5 -8 VD,3-= ~15V, Ip = -8 mA .
1D{on) - On-State Drain Current =40 ~120 mA Vbg=-15V,VGg=-15V

‘ Small-Signal Comman-Source o '
6500
vtsi Forward Transfer Admittance -0 0 o = 1KH2
e " Small-Signal Camman-Source 250 Hmno | - . o
Yos Qutput Admittance
- f Vpg=-15V, Ip=-8mA
c: Common-Saurce Short- Ctrcun ‘ 10 . -
I8 : :
_Input Capacrtance - ) oF £=1MHz
c Comman:Saurce Short- Cu'cmt v 4 .
rss - Reverse Transfer Capacitance:

1-56



BINTERSIL . 3N163, 3N164
> L P Channel Enhancement
FEATURES - o Mode MOS FET

* Very High Input Impedance
+ High Gate Breakdown

¢ Fast Switching PIN CHIP
* Low Capacitance _ o _ : CONFIGURATION ' TOPOGRAPHY
ABSOLUTE MAXIMUM RATINGS (Note 1) TO-T2 : 1503
(Ta = 25°C unless otherwise noted) bl ] o
Drain-Source or-Drain-Gate Voltage

v f e

3N164 ) ‘ o ol
Static Gate-Source Voitage : S |

ANTBE i e e L 40V

Transterit' Gate-Source Voltage (Note 23, - . X125V

Drain CUITENT .\ .o v e e ie e iaeeeraans 50 mA e s Lﬂ%&%h%ia
NOTE: SUBS‘HAII
- Btorage Temperature ................ -65°C to +200°C
Operating Temperature .............. -55°G to +150°C ORDEF“NG INFORMATION*
o

I';zz:vo‘le;rgr:;zle;ﬂa:;r: (Snldermg, 10 sec. ) ......... ::—7350?;1\;'(\:{ TO-72 | WAFER | DICE

Derate above +25°C 30 mw/eC - ’ SN163 SN1631W 3N163/D
NOTES: 3N164 3N164/W | 3N164/D
1. See handiing precautions on 3N170 data sheet, - - - —
2. Devices must not be tested at +125V more than once, *When ordering wafer/dice refer to Appendix B-23. -

nor far ionger than 300 ms.

ELECTRICAL CHARACTERISTICS (@ 25°C and Vg = D unless noted)

. Syrnbo! ! Paramieter ' . e 2 UNITS TEST CONDITIONS
. MIN MAX MIN MAX
lgssr .| Gate RevaF_se Leakage Current R L ' 10
lassk Gate Forward Current . -0 . -10 pA 33?::;%'(33{“\,1234’,
) ‘ | famnzsc | - -2 [ ~26 ‘ .
BVpgg Orain-Source Breakdown Valtage -40 ~30 Iy = -10uB, Vg + O
BVgpg | Source Drain Breakdown V-oltage -40 =30 Is * “I0HA, Vgp = U Vpe T 0
Vst Thresheld Voltage -2.0 -5.0 -2.0 5,0 v Vps = Ves, io --1048
Vgsam | Threshold Voliage , . -20 ) -5.0 -0 [ -50 Vps - =18V, Ig - 10 uA
Veg Gate Souree Voltage -3.0 ] . -6.3 =30 | -8% . 1 .\."Dg = ~15V, |p = -0.5mA
Ipss Zerp Gate -Vnhagn Drain Current | 00 ) 400 Vpg = =15V, Vg - 0 .
[ Source Dain Current a0 1 | 800 pA Vso - 15Y, Vgg * Vop = 0
Ostant DralSource on Resistiange | 280 . 300 ahims Vg = -20V, g~ ~100 ptA
loiem | On Drain Current -5.0 -300 | -30 300 A | Vog = 75V, Vag- 10V
9is Forward Trnnscnnductanne‘ 2000 4000 1000 | 4000 s i Vbg s 15V, 15y 10 mA, [+ 1 KHo
Qo_s Quigut Admittance . 280 250 !
Cu Input Capacitanee - Cutput Sherted 25 i 25
Cre Revarse Transfer Capacitance ) a7 | 07’ pF Vog * -15\#“,"In = =10 mA, f=1MHz
‘C'\:m CQutput-Capacitance input Sherted 3.0 3.0 ’
SWITCHING CHARACTERISTICS (@ 25°C and Vg = 0)
toir Turn-Cn Delay Time 1 - 12 12 Voo = -18Y
t Rise Time . 24 ) ns Voans = 1O mA
ton” | Tum-Off Time : 50 ] - 50 Re =R = 1.4 ki1,
SWITCHING TIME CIRCUIT _ SWITCHING WAVEFORM
Vo 10%
Rq
Ra —a MouT

500

1-57



BINTERSIL  3N1es, 3N1e6

Dual P-Channel
Enhancement Mode
MOS FET

FEATURES

i ) ) PIN DEVICE
» Very High impedance CONFIGURATION . SCHEMATIC
» High Gate Breakdown : : TO-99 : ! L
« Low Capacitance - . J o4

:o——J"__M;oe.
T

* ABSOLUTE MAXIMUM RATINGS (Note 1)
(Ta = 25°C unless otherwise specified)

Drain-Source or Drain-Gate Volfage (Note 2) CHIP
3N185 40V 2506 TOPOGRAPHY
3N166 aov o o200
Transient Gate-Saurce Vaitage (Note 3) .......... %125 ST A g L
Gate-Gate Voltage ...... .. e e 80V e o 4028 1vp | 1HODY.
Drain Current {Note 2} .. P 50 mA . 1 -—F - _;;2—‘“ ”
Storage Temperature ...... -65°C to +200°C I/’ﬁ sy 199
Operating Temperature . ... . =55°C to +150°C :::: f_/ i sio e "Tn
Lead Temperature (Scldesing, 10 sec. ) ........ +300° G ' ] L
Power Dissipation : - o Boay
OneSide ..vvviiiiiiniiiiiiiinrcnnnnss 300 mwW *
Both Sides .............. e, 528 mw ORDERING INFORMATION
Total Derating above 26°C ... .......... 4.2 mwW/eC TO-99 [ WAFER DICE

< | 3N165 3N165/W | - 3N165/D
) 3N166 3N166/W 3N166/D "

*When ordeting wafer/dice refer to Appendix B-23.

ELECTRICAL CHARACTERISTICS (@ 25°C and Vgg = 0 unless notes)

PARAMETER "MIN | MAX | UNITS TEST CONDITIONS

llgssr | Gate Reverse Leakage Current 10 Vgs = 40V

lgssr | Gate Forward Leakage Current -10 .

[Ta= +125°C 25| pa | vES = 4V

tpss Drain to Source Leakage Current -~ 200 Vpg = —20V

llsps Source to Drain Leakage Current ' — 400 Vgp = =20,Vpr = 0

In(on}_ | ©On Drain Current -5 -30 mA Vpg = —15V, Vgg = —10V

Vasth) | Gate Source Threshold Voltage -2 1] -5 v I Vpg = —15V,Ip = —104A

Vgsiit) | Gate Source Threshold Voltage -2 -5 Vpg = Vas, Ip = —10zA

ros{on) | Drain Source ON Resistance 300 ohms Vae = —20V,Ip = - 100uA

R L AL L 0 [T s | Yos = o lp = o1 = 1k

Ciss- | Input Capacitance ) - 3.0 -

Crss Reverse Transfer Capacitance a7 pF Vpg = =15V, lp = —10mA, f = 1MHz

Coss Qutput Capacitance 3.0 . '

Re(Yts) | Common Source Forward Transconductance | 1200 L gmhos | Vpg = —15V, Ip = —10mA, f = 100MHZ]
MATCHING CHARACTERISTICS 3N165

' PARAMETER MIN | MAX | UNITS ~ TEST CONDITICNS
Yigi/Yisp |Forward Transconductance Ratio 0.80 1.0 Vpg = —15V, Ip = —1500p4, f = 1KHzZ
Vasi-2  |Gate-Source Threshold Veltage . 100 my Vpg = —15V, lp = —500xA
Differential -
AVgs1-2|Gate Source Threshold Voltage 100
AT Differential Change with Temperature. WG | Vps = — 16V, Ip = —500xA
100 . Ta=-55°Cto+25°C

Note 1: See handling precautlons on 3N170 data sheet. Note 3: Devices must not be tested at 125V mare than cnce, nor for

Mote 2: Per transistor. . longer than 300 ms.
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‘3N170, 3N171

N- Channel Enhancement

Mode MOS FET

FEATURES

# Low Swilching Voitages

¢ Fast Swilching Times

* Low Drain-Source Resistance

» Low Reverse Transfer Capacitance

ABSOLUTE MAXIMUM RATINGS
{Ta = 25°C unless otherwise noted)

Drain-Gate Voltage .........00000 +36V
Drain-Source Voltage ............. .. 25V
Gate-Source Voltage ............ . +35V
Drain Current oo uuiivneniiaanns 30 mA
Storage Temperature
_ Range ............. -65°C to +200°C |
Operating Temperature

Range .i.......ines -55°C to +150°C
lL.ead Temperature

{Soldering, 10 s8¢.) +ivsuin..n +300°C

Power Dissipation .......v...... 300.MmW
Derate above 25°C veas 1.7 MWHPC

PIN
CONFIGURATION

TO-72

ca
L4 [

G

CHIP

TOPOGRAPHY

0025, 0029 -

1003
0220

HANDLING PRECAUTIONS

MOS field-effect transistors have extremely high in-
put resistance and can be damaged-by-the ac- |
cumulation of excess- static charge. To avoid
possible damage to the device while wiring,
testing, Or In actual operation, follow !he pro-
cedures outlined below,

1. To avoid the bmld -up of statlc charge, the leads of
the devices should rémain shorted together with a
metal fing excapt when baing tested or used.

‘2. Avoid unnecessary handiing. Pick up devices by
the case inglead of the lsads,

3. Do not insert or remove devices from circuits with
the powar-on as transiant voltages. may tause DBI’
manant damaga to tha dBViGBS

ORDERING INFORMATION*

. T0O-72 WAFER - DICE
3N170 SN170/W 3N170/D

0635 ¥ do%a

0140
D180

0260 N
ry

1 3N171 C3N170/W [ 3N170/D
0025 ,, 0029

I “5o3s * ‘ooag

.0040 0039

Nmn: Subaerate
. isbody,

p— 0030 .0028
0040 0038

*When ordering wafer/dice refer to Appendix B-23.

ELECTRICAL CHARACTERIST-ICS {

25°C unless otherwise noted) Substrate connectared to source.

PARAMETER MIN MAX UNITS TEST CONDITIONS
BVpss - Drain-Source Breakdown Voitage 25 v Ip=10uA, VGg5=0
1Gss . . Gate Leakage ;urr“c-uITA T125°C 11(;)0 pA Vgs=-~38V, Vps .U .
Ipss - Zero-Gate-Voltage Drzin Current 10 nA Vps=10V,Vgs=0
' [Th =125°C] 10 LA .
VGSith) Gate-Source Thresholg,, 3N170 | 1.0 20 v [Vps=10V, Ip =10 uA
Voltage 3N171 | 15 3.0 o
1D{on} "ON" -Brain-Current 10 mA  [VGs=10V,Vps=10V
VDs(on) Drain-Source "ON"™ Voltage 2.0 Ip=10mA, Vg =10V
rds{an) Drain-Source ON Resistance 200 Q VEs=10V,Ip=0.f=10kHz
B . |V¥pg=10V,ip=20mA,
Istl . ‘ Fofward Transfer Admittance 1000 ;:njho.? e 10 kbz
" Crss. | Reverse Transfer Capacitance 1.3 VD_5-= 0,VGgg=0,f=10MHz
Ciss Input Capacitance 5.0 pF Vps=10V, Vs =0,f=1.0 MHz
Cdisup) Drain-Substrate Capautance 5.0 Vpiguge) =10V, =10 MHz
‘tdion} |  Tumn-On Delay Time 3.0 - VDD =10V, Ipjom = 10mA,
tr Rise Time 10 I H o B
- VGS(on) =10V, VGS(off) =
td{off) Turn-Off Delay Time 3.0 RG = 50 8
t - Fall Time 15 ) i
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FEATURES
¢ High Input Impedance
» Diode Protected Gate -

ABSOLUTE MAXIMUM FI“ATINGS.
(Ta = 25°C unless dtherwise noted)
Drain-Source or Drain-Gate Voltage )

3N172

, 3N173 ...
Drain Current

' Gate Forward: Gurrent

Gate Reverse Current .. ....

. Storage Temperature careewg e fB5°C 10 4200°C

Operating. Temperature. ... . =B5°C to +150°C

i.ead Temperature {Soldering, 10 sec}

Power Dissipation ...... ... ... o aiiii .

Derate above 25°C ....... D .. Bl

+300°C

3N172, 3N173
" Diode Protected

P cha,““el Enhancement

Mode MOS FET

PIN * . DEVICE :
CONFIGURATION SCHEMATIC
TO-72
‘-I 2,
A
3
R S )
‘ ~ CHIP
TOPCGRAPHY 1503z
o gt i) ‘
l g )
gia
:;:,;w - e g
ORDERING INFORMATION*
TO-72 WAFER DICE
3NT72. | 3N172IW_| 3N172/D
3N173 | SN173/W | 3N173iD

'When ordering wafer.'dlce refer tc Appendlx B-23.

ELECTRICAL CHARACTERISTICS (@ 25°C and Vgg = 0 unless noted}

PARAMETER iz 173 UNITS ‘ TEST CONDITIONS
- MIN MAX MIN MAX - o
lassr -Gate Reverse Current -200 -500 DA- T .\.J'Gs_; -20V
' Ta=+25°C Y -1.0 HA
BVass Gate Breakdown Voltage <40 | -128 | -30 125 | Ig = ~10 A
BVpss Drain-Source Breakdown Voltage ‘ -40 =30 lp=~t0 A
‘BVgns Souree-Drain Breakdown Yoltage -40 -30 v Is = ~104A, Voa =0
Vst Threshold Voltage -20.{ -50 -20 5.0 Vps = Vas. Ip * - 10 LA
: 20 | -50 -2.0 50 | Vg = <15V, Ip = ~10 A
Vas . Gate Source Voltage -3.0 -6.5 =25 -6.5 Vpg = =15V, I = ~500 gA
Ipss Zero Gate Valtage Drain Current 0.4 -10 nAa Vpg=-15V,Vgs =0 .
Isps Zero Gate Valtage Source Current ~0.4 -10 " vgp = -15V, Vpg =0, Vgp- =0
Fosion]- . Drain Source On Resistance ) . 280 o] 380 | obhms Vag =-20V, Ig = ~100 uA
ptan 0On Drain Current R , -5.0 -30 -£.0 -30 mA Vpg = =15V, Vgs = =10V
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ERIINMEIRSIL

FEATURES

* Very High Input Impedance
» High Gate Breakdown 3N180-3N191
» Zener Profected gate 3N188-3N189
° Low Capacltance

ABSOLUTE MAXIMUM RATINGS
(Ta = 25°C unless otherwise noted)
Drain-Scurce or Drain-Gaie Voltage (Note 1)

3N188-3N191
Dual P- Channel

Enhancement Mode MOSFET

PIN CHIP
CONFIGURATION TOPOGRAPHY
TO-99 " 2506

BN1B8, BN18S. .. .vee e e 40V
BN1B0, 3N19T ... 30V
Transient Gate-Source Voltage {Notes 1and 2} .. 125V
 Gate-Gate Valtagae ..........0.00000, e 80V - ANB0IN 1 LY
Drain Current (Note 1) ..... i 50 mA NOTE: Body is connected 10 case.
Storage Temperature ..... e -65°C to +200°C
Cperating Temperature [ -55°C to +150°C
Lead Temperature {Sotdering, 1C-sec) ........ +300°C ORDERING INFORMATION.
Power Dissipation TO-98 WAEER DICE
One Side ........... BN 300 mw aNis8 p— —
Both Sides ............... 525 mw p— p—
Total Derating above 25°C wen 42 MW/SC SN189 :
3IN190 3N18O/W 3N190/D
3N191 3N191/W AN1R/D |
*When ordering wafer/dice refer to Appendix B-23. e
ELECTRICAL CHAHACTERISTICS (25°C and Vgs = 0 unless otherwise noted)
. 3NI128 3N190
o 3N189 N1
. PARAMETER . MIN MAX MiN MAX UNITS TEST CONDITIONS _
IGgsR | Gate Reverse Currant’ 10 . V@Es © 40V
- " 200 10 pA .
legsF | Gate Forward-Current .- | TG =T T Vgg = -40V
BVpgg | Prain-Sdurce Breakdown Voltage -40 ~40) Ig = -10uA
BVgpg | Sourge-Drain Breakdown Voltage =40 n -40 ig=-10pA, Vgp =0
VG§ith) | Threshold Violtage -20 -5.0 -20 -6.0 v Vpg = =15V, In =-10 pA
-2 | -50 -20[ -&D Vpg = VGS. Ip =-10 uA
VGg - [ Gate S6lrce Voltage ~30 -6.5 -39 -6.5 Vpg=~15V ip = -500 A
Ipss Zero Gate Voltage Drain Current -200 - 200 Vpg = -15V
=5 Saurce Drain Cufrent -400 ~400 pA Ven = -15V, Vpg = 0
MSion) Dram-suurcg oh _Res\smnce 30]3 200 ohms Vpg = -20V, Ig = - 100 p&
ID{on) [ On Drain Carrent ~50 | -30.0 -50 -30.0 MA Vpg = -18V, Vg = -10V
Ofg Forward Transconductance{Note 3 1500 ARQO 1500 4000
Yas Qutput Admittance . _J 300 . 300 #mhos = Tz
Cise Input Capacitance Quiput-Shorted 4.5 4.5 Vpg=-18V, Ip = -BmA
Cres | Revarse Transfer Capacitance 1.5 1.0 pF e 1MHz
Cass Cutput Capacitance Input,Sherted 3.0 3.0

SWITCHING pHARACTER_I_STICS (@ 25°C and Vg = 0 unless noted)

MIN_| max | UNITS |. TEST CONDITIONS
| Tpny  |Turn On Deloy Fime 15 1 ¥pp=-15V,ip =-5mA
T, Rise Time ER Rg = Ay =14k
tofe Turn Off Time 50
MATCHING CHARACTERISTICS (@ 25°C and Vs = 0 unless noted) 3N188 and 3N130.
. MIN MAX | UNITS ) _ .
Yig1/Yiea|  Forward Transconguctance Ratle 0.85} -1.0 Vpg = =15V, |p =-B00 pA, f= 1 kHz .
VGS1-2 15878 Source Threshold Veltage-Diffarantial ] 150 My VEiS" -15Y, ‘D =~500 uA
av Gata Source Thréshold VaTtage Ditferential, Chan CH Y == = .
G812 10 ] 100 Vg = -1V, 1 500 uA,
—at with Temperature{Note 4 wre D8 T= —55’% to +25°C
LVGS1-2 | Gata Source Threshold Veltage Differantial Change 100 Vs = =16V, Ip = -500uA
AT wnh Temperature(Mote 4) uvfe T = 425C 1o +125°C
NOTES: . .
1. Per transistor 3, Pulse test duretion = 300 gsec; duty cycle < 3%,
2. Approximately doubles for every 10°C incraase in Ta. 1-681 4. Measured at end points, T4, and Tg.



BINTERSIL

FEATURES

® Ig = 0.1 pA (typical)
« BVg> 30V

® Cygs = 0.75 pF (typical)

GENERAL DESCRIPTION

The ID100 and ID101 are monolithic dual diodes mtended
for use in appllcatmns requiring extremely low leakage
currents. Applications include interstage coupling with
reverse isolation, signal clipping and clamping and protec-
tion of ultra low leakage FET differential dual and opera-
tional ampllflers

ABSOLUTE MAXIMUM RATINGS
(Ta-= 25°C unless otherwise noted)

Diode Reverse Voltage ............... e 30V
Diode to Diode Voltage ............c..u.e. T 50V
Forward Current . ... oooiviiiiiiiiinnnrriana- 20 mA
Reverse Current ............. et e yeen 100 A
Storage Temperature Range .......... -65°C to +200°C
Operating Temperature Range ........ -55°C to +150°C
Leach Temperature {Soldering, 10 se¢.) ........ -+300°C
Power Dissipation ........c00iiiiivimeiasne 300 mw
Derate above 25°C ......uuun 1.7 mWwy/°
&

PIN
CONFIGURATIONS
TO-71
TO-78

<R[ K
.

a K

*These leads must not be tied together nor
cannected to the circuit in any way.

CHIP
TOPOGRAPHY
- @ o 4o
- —] CATHODE #
R wr—uruonsn o830 | 0030
Aars _.‘ TYP. 2 FLACES  opac* ooag .
014 T"‘ [~ ANODE #2
J . TYP.ZPLACES %23 O1AMETER
ANODE #1.

ORDERING INFORMATION*

TO78

- TO7

WAFER CHIP

1D100

D101

1D100/W

' ID100/D

*When ordering water/dice refer to Appendix B-23.
ELECTRICAL CHARACTERISTICS (@ 25°C unless otherwise noted)

iD100, 1D101 : A !
.PAHAMETER YT TYP. MAX, UNITS TEST CONDITIONS

Ve Forward Voltage Drop 0.8 1.1 A Ig =10mA

BVR Reverse Breakdown Voltage 30 v g = TrA '

In Reverse Leakage Current 0.1 pA VR : 1v

' _ 2.0 19 o
[Ta=125°C 10 nA V=10V

g, - IR2| Differential Leakage Current 3 pA ‘

| Crgg | Total Reverse Capacitance 0.75 -1 pF ) Vg =10 V,f=1MHz

1-62




ID100, ID101

TYPICAL CHARACTERISTICS OF ID100/ID101

REVERSE CURRENT vs, VOLTAGE

INTERSIL

CAPACITANCE vs. VOLTAGE -

12 10
n 0o 1Y _
10 T \
sz ° N — |
a7 =
g g ]
£ 0.6
7 6 |
6 q;s.'
5 // 04
4
" 03
3 //
] 0.2
‘2 //
0.1
1 ,4‘ F 8
0 0,
1] 5 19 5 20 | 25 30 Lo 5 10 15 20 25 30
VR(V) Vg (V)
FORWARD CURRENT vs. VOLTAGE
100 mA ; - ]
; T
10 mA Y Jmrv—
2z
Fo *
2 1TmA L/ +
i
‘ Vi
100 A i
]
10 pA /
Fi
16A el / !
L T
FR i
L i | !
[ I | |
100 nA L
1] 0.5 1.0 1.4
Vg V)
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INTERSIL

FEATURES

e Interfaces Directly w/T2L Logic Elements
® rps{on) < 750 for 5V Logic Drive

* Ip(otiy < 100 pA

GENERAL DESCRIPTION

This P-channel JFET has been designed to directly interface
with TZL logic, thus eliminating the need for costly drivers,
in analog gate circuitry. Bipolar inputs of +16'V can be
switched. The FET is OFF for hi level inputs {+6V or
+15 V) and ON for low level inputs (< 0.5V for 1T100;<
1.5 V for IT101,

ABSOLUTE MAXIMUM RATINGS
(Ta = 25°C unless otherwise noted)

Gate-Source VOIaGe ....vovevninineeesiinanaress 36V
Gate-Drain VOAge ..... . virveerrenamracraiannns 35V
Gate Current .. ..ot i S0mA
Storage Temperature Range .......... -85°C to +200°C
Operating Temperature Range ........ -55°C to +150°C
Lead Temperature (Soldering, 10 sec.} ........ +300°C
Power Dissipation .........cooieiiiiiiin, 300 mw

* Derate above 25°C ...iiiiiiiinnns 1.7 mwW/~C

Derate above 25°C

IT100,

1T101

| P-'Channel JFET

FUI‘.

PIiN

CONFIGURATION

TO-18

G,C

CHIP
TOPOGRAPHY

5514

D186
Q180

GSOUHCEI
Q027 o |
G027 -WZ‘.'P

[.

L RADIVS
DRAIN|

00]8
0016

|

=s

oot
G050

|1

[
ojn

al

ORDERING INFORMATION*

ok R, M—
0300
NOTE SUBSTRATE IS GATE.

"

T0-18 WAFER DICE
17100 IT100/W IT100/D
17101 IT101/W IT101/D
“When ordering wafer/dice refer to Appendix B-23.
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) .
PARAMETER MIN'""'\: X Mmllﬁmm | uniT TEST CONDITIONS

IDss Drain Current -10 -20 , mA_ | © vgg=0,vpg=-16V

vp' Pinch Off Voltagé . 2 45 4 10 v Ip=1nA,Vps =&V

BVGss Gate-Source Breakdown Voltage 35 35 Ig=tuA, Vpg=0-

lGgssa Gate Reverse Current ' © ] 200 200 pA VGs=20V,Vps=0

9. Transconductance 8 8 .

Gas Qutput Conductance 1 1 mmho Vas =0, Vps =15 V
.|D{fo) Drain (OFF) Leakage -100 -100 pA Vpgs=-10V,Vgs=18V
'Ipg(ony | Drain-Source “ON Resistance 75 60 Q ves =0, Vpg=0.1V

Ciss Input Capacitance 35 35 vpe =20V, VEas =0

Crss Reverse Transfer Capacitance 12 12 ok Vpg =10V, 1s=0
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EINTERSIL

FEATURES

¢ High hpg at Low Current
Low Cutput Capacitance
Good Matching

Tight Vgg Tracking

ABSOQLUTE MAXIMUM RATINGS
[TA = 25°C unless otherwise noted)

Collector-Base Voltage (Note.1) .
Collector-Emitter Voltage (Note 1% .......
Emitter Base Voltage {Notes 1 and 2)

IT120-IT122
Monolithic Dual
NPN Transistor

PIN
CONFIGURATION
TO-71
TO-78

1-65

Collector Current (Note 1) ...........
Collector-Callector Voltage ........... CHIP
Storage Temperature Range . . . TOPOGRAPHY
Operating Temperature Rénge ... . -895°C te +150°C 4008
Lead Temperature {Soldering, 10 sec) Cersawas . T300°C
o020
TO-71 - TO-78 I i o5
ONE BOTH .ONE BOTH | couleoror a1 e S
Power SIDE SIDES SIDE  SIDES o 2 TVe 2P aces
Dissipation ... 406'mW  750-mW 300 mW 500 mW ~°T° =1
) a . |-BASE 22 TYP. 2 PLACES
Derate Above . ' — % oraveren.
259G ........ 17 MW/°C 28 MW/SC 23 mW/PC 43 mWAG Base ) / *
. . EMITTER :-'2 o,
: EMITIER .M TYP.2 PLACES 6630 DIAMETER
OHDERING INFORMATION*
TO-78 TO-n | WAFER DICE
1T120 1T120-TO71 IT120/W | IT120/D
IT121 < IT129:TQ71 | IT121/W L IT121/D
IT122 1T122-TO71 1T122/wW 17122/D
ELECTRICAL CHARACTERISTICS
. . . 'When orderln wafen’dlce refer to A endlx B-23.
(25°C uriless otherwise noted) : - ¢ PP
IT120A |T120 lT'lZ'i IT‘122 )
PARAMETE“R TWIN | MAX [y | MAX ‘,MIN” NMAX | N ] MAR IJNIT i '_I'EST_CONDI'I‘ION_S
200 200 | b odol ] B0 : .= 10uA VEE=50V .
hFg DG Current Gain 225 225 100, 100 Ic=1.0mA VoE=50V
Ta = -5 ) 0 ) ,

i ] ] A 5 C 75 75 30 80| ool o= 1D A, Vg =50V
VBE(ON] Emitter-Base On Voltage 0.7 0.7 0:7 0.7 IV' .
VCEISAT) Collector Saturation Valtage 0.5 0.5 0.5 Q.5 Ig =05 mA, Ig = .05 mA
Iceo Cotlector Cuto_ff Current | 1.0 1.0 _ 1.0 |- 1.0 né | 1g=0, Vo = 45 V ’

B Ta, = +160°¢ 10 .10 . 10 4 10| wA.
IEBO Emitter Cutoff Current X 1.0 G | 1.0 nA" Tlg=0,VER=5.0V
Cabo Qutput Capacitange 20 20 |- I 2.0 2.0 1Ig=0,Vop=boV =
Cio Emitter Transition Capacitance . 2.5 2.5 | 2.5 .25 pF . [ g =0, Vgg=05-v| 1" MHz {
Ccy1. Cp Collector 10 Collestor Capacitance 40 40 ) - faD [ e [Wee=a
IC1.Cn .. Colleeter to Colfector Leakage Current 1 10 . 0 | e 10 nA | Voo =260V
VCEQ{SUSTI Colléctor. to Emitter Sustaining Voltage | 45 45 © b 4B 45 Y |lg=10mATg=0 |
caw Current Gain 10 - 10 7 o Muz | 1C=10 kA YCE=EY
Bandwidth Product 220 220 180 | 180 I lg=1inA Vog =5V
IVBE1-VBED Base Emitter Voltags Differential o 2.0 | 3] .l s VL R L
IlB1-1g5| Base Carrent Differential 25 5 25 I3 ea | €7 0kA VeERSOY
A{VBE, - VBE 4] |Baie-Emitter Veltage Differential ) o~ t Ta =-B5"G to +1258°¢C
1 T iChange with Temperature’ 8. 5 10 il L g =10 kA, VCE =50V
NOTES: 1. Per transistor.

2. The reverse base~to-emitcter voltage must never excazd 7.0 volts and the reverse base—to—emntter current must never exceed 10 nA.




BINTERSIL

- IT124
Monolithic Dual

Super-Beta NPN Transistor

FEATURES

» Very High Gain

* Low QOuipui Capacitance

_* Tight Vag Matching

* High GBW

ABSOLUTE MAXIMUM RATINGS
(Ta = 25°C unless otherwise noted)

Collector-Base Voltage (Note 1) ..vvvvviiiianensnn. 2y
Collector-Emitier Voltage (Note 1) ................. 2V
Emitter-Base Voltage (Notes1 and 2) .............. rki
Collectar-Current (Note 1} ... .....oivaaot. 10 mA
Collector-Collector Voltage  ......c.coocivnvvninnns 100V

Starage Temperature Range
Operating Temperature Range

Lead Temperature {Soldering, 10 se¢) ......... +300°C
TO-78
ONE BOTH
: © SIDE SIDES
Power Dissipation ................ 300 mW 500 mw
Derate above 25°C ............ 1.7 mW/°C 4.3 mW/°C

PIN CHIP .
CONFIGURATION TOPOGRAPHY
TG-78 " 4003Y
o258 -j 0045 0
uzuu oo™ OEE!%
T COLLECTQR =1—| —— |s:LA'n0N
=2 Y¥P, zm,nc 5
ot Soas oha
8035 * 0035
l ﬂnse =2 TYP 2 PLACES
aASE “_/ \ -0635 DIAMETER
. e~ EMITTER =2 004D
EMISTER #1 : TYP 2 PLACES 0030
. ‘RIAMFTER
LR
E; c

ORDERING INFORMAT!ON‘

DICE
IT124/D-

TO-78
IT124

WAFER
IT124/W

*When ordsnng waterldice refer to Appendix.B-23.

ELECTRICAL CHARACTERISTICS @ 25°C {unless otherwise noted)

SYMBOL PARAMETER MIN MAX | UNITS CONDITIONS
1500 lg =1pA, Vce=1V
hrE DC Current Gain 1500
[ Ta=-55°C| 800 Ic = 10uA, VcE = 1V
VBelON). + | Emitter-Base "ON” Voitage 0.7 v
VEEISAT) Collector-Saturation Voltage 0.5 lg =1mA, Is = 0.1mA
[ lcBo Gollector Cutoff Current 100 pA | _ _
' [Ta=+150°C 100 na ] ETOVes=1Y
IEBO Emitter Cutoff Gurrerit 100 pA Ilc =0, Veg =5V
Cobo . ‘Output Capacitance 0.8 le =0, Veg =1V =1 MHz
Cie- Emitter Transiticn Capacitzance 1.0 pF I =0, Vgp = 0.5V]"
[T Collector to Collector Capacitance 0.8 Voo =0
Ic40p " Collector to Collector Leakage Current 250 PA Vo = 150V
. \ ) 10 Ig = 10pA, Vcg =1V
GBW Current Gain Bandwidth Product 00 MHz o = 100,A Veg = 1V
NF Narrow Band Noise Figure 3 dB lc.= 10pA, Vcg = 3V,
f=1 KHz, Ra = 10 Kohms,
BW = 200 Hz
| BVceo Collector-Base Breakdown Voltage 2 g =10pA, lE=0
BVEBO (Note 2) -Emitter-Base Breakdown Voltage 7 v Ig=10uA, lc =0
Veeo(SUST) Collector-Emitter Sustaining Voitage 2 =1mA, =0
MATCHING CHARACTERISTICS @ 25°C (unless otherwise noted) o
SYMBOL PARAMETER TYP | MAX [ UNITS CONDHTIONS
[VBE1-VBEZ| " Base Emitter Voltage Differential 2 5 | mv Ig = 10uA, Ve =1V
AlVBE1-VBER) /AT Base Emitter Voltage Differential 5 - 15 uViEC | Ic = 10uA, Veg = 1V
Change with Temperature T=-55°C to +125°C
{lm1-lgz| 'Base Current Differential B nA Te =10pA, Vce =1V
NOTES: - — - -

1. Per transistor.

2. The reverse base-to-emitter voltage must never exceed 7.0 vons and the reverse base-lo-emitter current must never exgeed 10,{.&!\
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FEATURES ‘

» High Gain at Low Currenl

* Low QOutput Capacltance

Tight Ig Match

Tight Vgg Tracking

Dielectric Isolated Matched Pairs for Differential
Amplifiers .

ABSOLUTE MAXIMUM RATINGS

{Ta = 25°C unless otherwise specified)

Collector-Base Voltage (Note 1)

IT128, IT127

ITH28 ... i

L I
Collector-Emitter Voltage (Note 1)

IT12B, IT127 oottt v irrrr e ennvnsraassss 60V

L L T 55V

TR0 i e 45V
Emitter-Base Voltage (Notes 1and 2} .........ov... 70V

~ Collector Current {Note 1) ..........oovuuunne. 100 mA’

Coilector-Collector Voltage .............c.cccvuess 7oV

Storage Temperature Range
Operating Temperature Range

Lead Temperature (Soldering, 10 sec.) ........ +300°C
. TTOmM To78

Power Dissipation One Slde 'Both Sides  Oné Sldé  Both Sides
Total Diss|pation a1 25°C

Cast Temperaturg 0.3 Watt 0.5 Watt G.4 Watt. 0,75 Wat

Derating Factor 1.7mW/eC 29 mW/ C 2.5 mW/rC 43 rnW/‘“C

ELECTRICAL CHARACTERISTICS

1T126-1T129
- Monolithic Dual NPN
Transistor

PIN CHIP
CONFIGURATION TOPOGRAPHY
TO-M TO-78 T 4001
_:p310 EMITTER
ke vozg 0020
0039 % 0038
e2ig TYP, 2 PLACES | |
o258 T ]
) = o030 oblo’
F——— 7Y 9040 * 1004
sasE coLLEcToR: TYP. 2 PLACES
5 C; : 2035 0030 '
€ B O 0045 " 0084

TYP. 2 PLACES

ORDERING INFORMATION*

TO78 TO-M WAFER | DICE
IT126 | IT126-TO71 [ ITI2B/W [ IT126/D
IT127 | IT127.TO71 | IT127/W [ IT127/D
IT128 | IT128-TO71 | IT128/W |IT128/D
IT129 | IT129-T071 | IT128/W |1T128/D

*When ordering wafer/dice refer to Appendix B-23.

25°C unless otherwise noted)

/

the reverse base-to-emitter current must never exceed 10z Amps.

. IT126 17127 - 1T128 1T129 X
PARAMETER I MiN' MAX | MIN | MAX [ MIN | MAX | MIN | MAX unITS CONDITIONS
150 150 100 70 g = 10uA, Vop =5V
1{ 200 800 200 300 150 800 100 Ig=1.0mA, VC.E =5v
hEE BE Current Gain 1 230 230 170 115 lg =10 mA, Vg =5V
100 100 75 50 Ig =50 mA, Vog =5V
T =-55°C 75 75 B0 40 Ig =1 mA, Vo = 5V
MaE(on) Emitter-Base On Voltage .8 9 i ] g =10mA; VoE S5V
_ _ 1.0 10 | 10 10 v o =50 mA, Vgg = 6V
VCE{sa:) Coliector Saturation Voltage . 3 3 3 o 3 B ) le=10mA, Ig=1mA
140 1.0 . .0 1.0 lg=50mA, lg=5mA
Icgo Caollector Cutoff Current BN 0.1 | 1 0a a1 n& Ig =0, Vpg = 46V, 30V*
Tp = +150°C 0 0. [iH] a1+ HA
IEBG | Emitter Cutaff Current S0 [Nl CH] TR nA 1g=0,Vgpg =5V
Cobo Quiput Capatitance - . 3 3 3 3 pF g =0, Veg = 20V
BVe,c, Collector. to Collestar Breakdown |, <100 100 100 Ig =11 kA
Voltage o
VCEQ[su.st) - | Collector to Emitter Sustaining | 60 50 56 a5 1oy Ig=1mA, lg=0
Voltage .
BVego  Collector Base Breakdown Voltage B0 €0 55 145 lg=10uA Ig=0
BVERo Emitter Base Breakdown Voltage 7 7 7 7 lg=10uA, lg=0
MATCHING CHARACTERISTIC_S ) ’
IVBE - VBE: Base Emitter Voitage Differential 1 1 Z 3 5 1 my I - 1ma,Vop=5V
af ] VBE1 Base Emitter Voltage Differential 3 5 10 20 Bvi°c | Tg="1 mA, Vag =5v
VBE2| L/AT| Change with Temperature ’ Ta==55°C to +125°C
| |B1 - |32| | Base Current Differemia\ 2.5 5 10 20 nA o= 10RA, VoE =5v
. 28 5 10 2.0 #A | Ig=1mA, Vgg =5V
* NOTES: -
1. Fer transistor, .
2. The raverse hase-io-emitter voltage must never exceed 7.0 volts and 1-87
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FEATURES.

¢ High hpg at Low Current
= Low Output Capacitance

+ Tight Ig Malch

. -_‘l‘ight Vg Tracking

ABSOLUTE MAXIMUM RATINGS
(Ta = 25°C unless otherwise specified
Collector-Base Voltage (Note 11
Collector-Emitter Voltage (Note 1t
Emitter Base Voltage (Notes 1 and 2;
Collector Current (Note 1)

. Collector-Collector Voltage- .
Storage Temperature Range ..........
Operating Temperature Range

-65.“ C to+200°C
55°C to #150°C

Lead Temperature (Soldering, 10 sect ......... | +300°C
TO-71 TO-78
ONE’ BOTH ONE BOTH
Power SIDE SIDES SIDE . SIDES
750 mW 300mW 500 mw

Dissipation..... 400 mw
. . 2.3 mW/°C 43 mW/°C 1.7 mW/°C 4.3 mW/2C

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

IT1 30 IT1 32

Monollthlc Dual PNP

Tranmstor

_ PIN
CONFIGURATIONS
TO-7T1
TO-78
i
Ep | B2 || S2 .
]
B m
CHIP
TOPOGRAPHY
58— asos :
I COLLECTOR ﬁ-k'i_—————co —— ISOLATION'EH—!-B g—':‘ﬁ
£220 ’ 42 TYP, 2 PLACES
w70 0045 G .
0035 * 0035
1 {~HASE =2 TYP. Z PLACES
nase 1f WZDIAMETEH .
. - ETTER 2 80 oy eren
ORDERING INFORMATION*
TO-78 T0O-71 WAFER DICE
IT130A | IT13CA-TO71 | IT130A/MW tT130A/D
IT130 1T130-TO71 17T130/W 1T130/D
IT131 - AT131-TO71 (T131/W 1 IT131/Q
IT132 1T132-TO71 IT132/W [iTi32/0

“When ordering wafen‘dme ‘refer to Appendix B-23.

1T130. T130 131 1T132
PARAMETER Nin MAAX MII:I MAK Mll\l-lT WAx TMIN | MAX UNIT TEST CONDITIONS
200 f © {200 T 80 80 1o=10pA, Vg =60V
hFE | DG Current Gain 295 225 100 100 ig=1.0ma; Ve =50V
[Fa=-s5c]. 75 7. 30 30 ic = 10 uA, VOE =50V
Y E{ON] | Emitter-Base On Voltage 0.7 0.7 ) 0,7 ] Q.7 Ig= 10 uA, VeE =50V
VEEISAT Collector Saturation Voltage 0.5 | 0.5 0.5 sl ¥ Ic=0.5mA, |g =005 mA
. ~1.0 ~1.0 -1.0 -1.0 nA
IcBO Collector Cutoff.Current [Tas 1150°C T T 10 6 | aA lg=0. veg=45V
IEBD Emitter Cutott Current -1.0 1 =50 ~1.0 | 1.0 | na | lg=0veg=50V
Cob Cutpur Capacitance ) 2.0 20, 2.0 | 20 | - Ig=0,Vop=50V
Cta Emttar Tramsition Capacitarice 25 25 25 | 26 | oF |lg=0.vep=05v
I “|Gatisctor te Collector Capacitance 4.0 4.0 4.0 4.0 Vec=0
(1e1-Co . |Collector to Collector Leakage Current | 10 10 10 i0 1 n& | Voo=260V -
| Veeo(SUST) Collector to Emitter Sustaining Yoltage [.=45. -45 -45 1 <45 v le=10mA, ig=0
Current Gain 5 5 4 4 Y le=10pA VeE=5BYV
GRwW Bandwidth Product . 0 110 iER 80 MHz |- fé 1 r:A, vé::= 5V
I¥gEy-VEEs| Base Emitter Voltage Differentisl . 1 2 3 g | mv [ Ilg=10pA VgE=BOVY
HBy-lBsl RBase Current Differential 25 5 25 - 25 nA | ig=10uA, Vo =50V
- . - i V t i ' - a . o,
TR e 2 A Y R Y B P PO F SR

) NOTES:
1. Pér transistor.

2. The reverse base—to~emitter voltage must never exceed 7 0V, and the reverse base-to-emitter current must never exceed 10 pA.
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FEATURES .

¢ High Gain at Low Current

¢ Low Qutput Capacitance

e Tight lg Match

* Tight Vg Tracking

» Dielectrically Isolated Maiched Pairs for Differential -
Ampiifiers

.ABSOLUTE MAXIMUM RATINGS
(Ta = 28°C ufiless otherwise noted)
Collsctor-Base Vo'tage (Note 1]

IT136, IT1B7 vt v vvetmmrr e e i n e 60V

188 .o e i ines 55V

1 = R P 45V
Collector-Emitter Voltage (Note 1)

IT186, IT137 i ettt i caanaas Bov

| < - P N 85V

1 = O R T 45V
Emitter-Base Voltage {Notes: 1 and 2} ............... v
Collector Current (Note 1) R 100 mA
Collector-Collector Voltage .........coeveiiian.s 70V

Storage Temperature Range ..........

Operating Terparature Range ........ -55°C to +150°C

Lead Temperature (Soldering, 10-586.) ........ +300°¢ -
TO78
ONE BOTH
SIDE SIDES
Power Dissipation .. ... [ 0.4 Watt - G.75 Watt
Derate above 25°C .......... 2.3 mW/AG 4.3 mW/PG
TO71
ONE BOTH
. SIDE SIDES
Power Dissipation - ............... 0.3 Watt 0.5 Watt

Derate above 25°C .......... 1.7 MW/ C 2.9 mwWeo

.

© 1-69

IT136-IT139
Monollthlc Dual PNP
Translstor

PIN
CONFIGURATION

TO-71
TC-78

Cy
E '

4501

CHiP
TOPOGRAPHY

‘nzm
CE

EMITTER ¢ BDZB 0028 .
: ' € 0035 % 0038 .
f TYP. 2PLAGES

alz
malR
=
ala

| W W S—pase poio 0030

onao * Doan

EMITTER —/ coLLecton  TYP-ZPLAGES
BASE .0035 .0034
DNE o044

TYP. 2 PLACES

ORDERING INFORMATION*

TO-78| TO-T1 | WAFER | DICE
iT136 | ITE36-TO71 | IT136/W | IT136/D
IT187 | 1T137-TO71 | IT137/W | 1T137/D
1T138 | IT138-TO71 | (T138/W | IT138/D
IT139 | IT139-TO71 | IT139AW | 1T139/D

*When ordering waferidics refer to Appendix B-23.



IT136 = IT139

INTERSIL

ELECTRICAL CHARACTERISTICS (@ 25°C unless otherwise noted)

1T136 iT137 17138 111289
PARAMETER MIN [ MAX | MIN [ MAX | MIN | MAX | MIN | MAX UNITS CONDITIONS
150 150 100 70 I =10 uA,'VCE =BV
150 800 150 | sco |00 | so0 | 70 | =00 . lo=1.0mMA, Vo =5V
hFE . DC Current Gain 125 125 | 80 0 | |7 - [ )g=iomA vee =5V
' &5 T 6o 40 ] | 1g=60mA, Vgg =5V
‘ “|ra=8sc| 78 75 80 L | L 1g=1mA, Vg =6V
VBE{an) Emitter - Base Gn Voltage ] E] ] . E; Ic=10mA, Vg =6Y
' : 1.0 1.0 10 . 1.0 v I = 50 mA, Vo= BV
Vegisan Cellector Saturation Voltage 3 3 3 3 Ig=1mA, Ig=.1mA
. ‘ & & 6 8 lg=10mA, Ig=1mA
lceo Collectar Cuto#f Current 0.1 (R 0.1 0% | - nA Ig =0y = 45V, 30v*
Tp = +150°C 1 0.1 0.1 0.1* | uaA '
l£BeY Emitter Cutoff Current 01 0.1 0.1 0.1 nA o =0, Vep = 5V
Cobo Output Capacitance 3 3 3 3 -1 eF |Ig=0ypgz20v, =1 MHz
) ot  iT136 17137 17138 17139 ‘
PARAMETERS MIN | MAX | MIN MAx MIn [MAX | MIN | max | o] CONDITIONS
BVC1C2 i c‘:;lecmr to Collector Breakdown £100 100 100 +100 . e = T pA
., altage
VCEO(sust) C::I;:;: ta Emitter Sustaining 50 60 55 a5 v lo=1ma, lg=0
BVepo Collacior Base Breakdown Voltage | 60 80 | &85 48 | 1 . [Ig=10gAIg=0
BVEBb' Emitter Base Breakdown Valtage 7 7 7 7 le=10pA, Ig=0
‘ IT136 17137 17138 17139 :
PARAMETERS UNITS CONDITIONS
. MIN | MAX | MIN | MAX | MIN [ MAX | MIN | MAX
WBE1 - VBEQI Base Emitter Voltage Differential 1 2 3 8 mV |lg=1ma,Vgg =6V
AltvgE, - Vi, [/AT | Base Emitter Voltage Differential 3 5 10 20 | wvC |1g=1ma, vgg =8V
Change with Temperature ! Ta=-55"Cto+125°C
| I3y = Iga] Base Qurrent Differential 25 5 10| 20 nA | 1o =T0uA, vep =5V
: : 25 B 1.0 20 | #A [lg=1mA Vgg=BV

NOTES: 1. Per transistor,
2. The reverse base-to-emitter voltage must never exceed 7.0 volts and the reverse base-to-emitter current must never exceed 10uA
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FEATURES .

e Cuppr > 120 dB

* g < 5pA @ 50Vpg
* Creg < 05 pF

* gos > 025 umhos

ABSCOLUTE MAXIMUM RATINGS
(Ta = 25°C uniess otherwise specified)

Drain-Source and Drain-Gate

Voltages {(NOTe 1) ...ooouiiiiii e ravaas B0V
Drain Current (Note 11 ..o i e 50 mA
Gate-Gate VOHAGE .. cieenii it 160V

Storage Temperature ........cooviiieenns -65°C 10 +200°C

Operating Temperature ............cooee -55°C to +150°C
Lead Temperature [Soldering, 10 sec.}) ........... +300°C
' OMESIDE  BOTH'SIDES
Power Dissipation ............ 250 mw - 500 mw
Derate above 25°C ...... 3.8 mW/°C 7.7 mW/ieC

NOGTE 1. Per transistor.
NOTE 2. Due to the non-syrmmetrical structure of these devices, the
" grain and source ARE NOT interchangeabls.

IT500-IT505
Monolithic Dual
Cascoded

N Channel JFET

GENERAL DESCRIPTION | _
A low noise, low leakagé FET that employs a cascode
structure to accomplish very low Ig at high voltage levels,

while giving high transconductance and very high common |
mode re1ect|on ratio.

: g %‘

_ PIN
CONFIGURATION

TO-71
low piallle

CHIP
TOPOGRAPHY'
{Note 2)
6028 DRAIN 1
|"_' K] _J'm *:003
026, 1

. BODY — )
,003 DIA, i '
1w |  soumrces
_ GATET L~ 033 x 003
009 x £03 028 L_ra
028 E
! (GATE 2
W G0 x 008

DRAIN 2

002 % 003
SOURCE 2
003 x 003
ORDERING INFORMATION"
TO-78 WAFER DICE
17500 ITS00/W IT500/0
1 1T501 IT501W IT501/D
~{T502 ITS02/W T502/0
17503 | IT508/W 1T503/D
IT504 .IT504/W ITS04/D |
iT505 §T505/W- IT505/D

*When ordering waferidice vefer to Appendix B-Eé_.
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IT500-1T505

EBINTERSIL

ELECTRICAL CHARACTERISTICS {@ 25°C unless otherwise specified}

Vpg - DRAIN.GATE VOLTAGE - VOLTS

DRAIN TO SOURCE VOLTAGE

V@g ~ GATE SOURCE VOLTAGE - VOLTS

1.72

. S\'mbol Characteristics Min Max Unit Test Condltmns
j B | -100 pA _ B
lgssR Gate HE\,{erE Current ITA —i35°C = Yy VGS —20V, Vpg =0
BVgss Gate-Source Breakdown Voitage -60 lg=-1MA Vpg =0
Vas (off) Gate-Source Cutoff Voitage -0.7 ~4 V | Vpg=20V,Ip=1nA
Vas Gate-Source’ Voltage -02 | 38
L . . i [ -5 pA | Vpg = 50V, Ip = 200 A
lg Gate Operating Curren.1_TA T = Py
Inss | Sazwuration’Drain Current {Note 1) | 0.7 "2 mA | Vpg =20V, Vgg=0
. Common-Source Forward ’ E - -
Gfs Transconductance (Note 1) 000 | 4000 Vpg = 20V, Vgg = 0
Common-Saurce Forward - - \
s Transconductance (Note 1) 700 1600 Vpg = 20V, Ip = 200 pA
Cammen-Source Qutput Hmho - _ f=1kHz
Yos Conductarice ' ! Vog =20V Vgg =0
Commen-Source Qutput - - :
Qos. Conductance 10.025 Vpg =20V, Ip 2UIIJ WA
Cg192 Gate to Gate Capacitance a5 nF VG1 = Vgg = 10V
c Camman-Source Input 7 :
185 Capacitance f=1MHz
. Common-Source Reverse pF _ -
Crss Transfer.Capacitance {Note 3} 0.5 Vps=20V. Vs = 0.
. f=100Hz,
NF Spot Maise Figure 05 dB Rg = 10 Ms: '
- NN . (v =10 Hz
€ Equivalent Input Noise Voltage 0.035 | _HV —
n i & ’ o0 |V Az ‘ =1 kiz
L | IT500 1T501 ITS02 ET503 17504 17505 . Test Conditi
Symbol Characteristics  ["ginTmax| Min | Max| Min | Max | Min | Max | Min] Max| Min | Max Unit est Conditions
Difterential Gate ’ VDG =20V
lg1laz Current . 5 5 5 § 10 15 na I = EOUM +126°C
Noast Saturation Drain : :
? Current Ratio 095 1 (095| 1 1085 7 |085(1 [O08] 1 [0.85] 1 Vg = 20V, Vgg = OV
lpsse ((Note 1) ) )
S151/0¢s Transconductance | og7( 1 |ge7| 1 [0.95 + |o8s| 1 [ogo] 1 |o8s| 1 f = 1kHz
Ratio (Note 1) . .
Diffarential Gate-
VasrVase SourceVoltage "L | 5 5 10 15 25 50 | my
Gate-Sourge Dif- -
& Vgg Vags | ferential Valtage 5 10 20 40 100 200 Vg = 2V | T, = 25°C
—ar | Changewith : aviec Ip = 200 e[ Tg = 125°C
Temp. (Note 2) 5 10 20 40 100 200 '
CMRH" Common Mode 120 1201 120 120 120 120 dB A Vpp = 10V, |5 = 200 A
Rejection Ratlo:
‘ *= Cpp = 20 o810 2V o/ A1 Vgs1 - Vgsal SVpp = 10/ -20v
NQTES: 1. Pylsetest required, pulsewidth = 300 us, duty cycle <%, 2. Measured at end peints, TA and TB'-
3. With case guarded Cpg, is typically < 0.15 oF.
- TYPICAL PERFORMANCE CURVES ‘
SATE LEAKAGE .OUTPUT TYPICAL CAPAGITANCE VS.
GATE LEAKA CHARAGTERISTICS GATE-SDURCE VOLTAGE
g g <25 < 25 10 -
d . : - : |
= Ip = 200:A - ’ Vos =20V |
g4 Tam2sc | ] 'éz.o T ad — £ 20 '&.I' 8 P
g ] = T [vas=-04v £ u K
28 815 Tae eV 318 g6 Y
g = — u g
g ] / g F Vag * —0.8Y g \ g ™,
%2 - =Rl —pen t <10 g d
W / @ vgg = -1.0¢ 2 \ o ]
g - A . 2 0s Vegm 12— 2 oo \ ° . i
g | / 3 | Tugge1avi—] & \ [
N - N === K 5 2
o = o @ 2 4 - g 0 T
T W 2, 4, 5 B - 0 2 4 6 & 10 0 05 -10 -15 20 -25 0 2 -4 £ -2 -0

Vg5 - GATE-SUUACE VOLTAGE ~ VOLTS



Using the

IT500 Family to
‘Improve the

Input Bias Current of
BIFET OPAMPS

EINTERSIL

INTRODUCTION

The LF156 family of BIFET OPAMPS is very popular because
of the combination of high slew rate (typically 12V/us @ unity
galn) and moderate offset voltage (about 2mV). Input bias
current, however, varies.directly with input voltige; rising from

The ITS00, iike the others in its family, is a dual cascoded n-
channel JFET pzir, featuring a typical input bias current of
<1pA with inpuis ranging from -15V to +15V,; actual Ig is
guaranteed to be less than 5pA @ Vpa = 50V.

30pA @ ViN=-10V, to 50 pA @ Vin =0V, and finaily to 80pA @
Vin = +10V. This can be improved markedly by using one of
the IT500 series to drive the inputs of the LF156.

Figure 1 shows an IT500 being used to drive the'inputs of an
LF156: This greatly reduces the input bias current, and in ne
way affects the already superior slew rate; the offset voltage is
not significantly degraded because of the excellent matchlng

of thE IT500.
+15v
I ﬁ
1T500
+INPIJT>— —-‘-<—|NPUT
Tk 1% T2 1%
. A AA AAA
Ay Wiy
LF156
20045 N
CONSTANT
CURRENT
SOURCE

~18V

FIGURE 1. INPUT DRIVE CIRCUIT USING IT500

The constant current source can be designed W|th any
transistor paif having a high beta @& Ic = 4004A. Sce Figure 2.

An added bonus of the 1T500 is its CMRR = 100dB, compared

+18Y

to the LF156 CMRR of 85dB, . ey e
This configuration is ideal for eiectrometer circuits, with good e |
measurement accuracy down to 10pA of input current (< 10%
error with 10pA'of input current). A 10MQ glass feedback

- resistor connected between the -INPUT and OPAMP OUTPUT 17130 DLAL

does the trick. Other possible applications include sample and
hold amplifiers, instrumentation amplifiers, etc.

Although this application note has dealt solely with the
LF156, all present day BIFET OPAMPS exhibit the same lgias
vs. ViN dependancy, and all will benefit from using the IT500 -
as a preamplifier:

~ASV

FIGURE 2. CON‘ST;ANT CURRENT SOUhCE
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- ITS550

Dual N- Channel JFET

ELECTRICAL CHARACTERISTICS
TEST CONDITIONS {25°C unless otherwise noted)

FEATU RES PIN CHIP
. Spocmod Matchmg Gharactenshcs CONFIGURATION TQPOGRAPHY
. ngh Gain T0-71 6033
* Low “ON” Resistance oy S~
\\:c \q 3%
ABSOLUTE MAXIMUM RATINGS A B
{25°C Unless otherwise noted) R i
' -G
Gate-Drain or Gate-Source Vol?age ................. 40V G e
CGate Current L.l e e i 50 mA 1" -;_s_i”
Gate-Gate Voltage .............cciviviiiieiiiiann, 8OV | [T
Sterage Temperature Range ...oine., -65°C to 20000 02 g, BEEL 'n-\\
Operating Temperature Range .......... -55° Gt +150°C = [ TR s‘ s 23 mi :
Lead Temperature {Sagldering, 10-s2C.) ... vvvnurw +300°C :
. One Side.  Both Sides ORDERING INFORMATION*
Power Dissipation ............... 326mwW 650mwW
Derate above 25°C  ........... 22mW/C 3.3mW/eC TO-71 WAFER RICE
17550 IT550/W 1T850/D

*When ordering wafer/dice refer to Appendix B-23.

SYMBOL PARAMETERS TEST CONDITIONS MEN. MAX. UNIT
iassR Gate-Reverse Current Ves = —20¥,Vps =0| —100. pA
Ta=150°C — 200 mA
BVgss Gate-Source Breakdown Valtage lg=—1pA, Vps =0 —40
Vasioft Gate-Source Cutoff Volage Vpg =15V, ip = 1nA ~0.5 -3 v
Vasif - - Gate-Source Voltage Vpg = OV, Ig =2mA e
Ipss Saturation Drain Current (Note 1) Vpg =15V, Vgs =0 5 30 mA -
DS(on) Static Drain Source ON Resistance Ip=1mA, Vge =0 100 Q.
s Gommon-Source Forward f=1kHz 7500 | 12,500
- Transconductance [Note 1) f= 100MHz 7000 smho
Gos Common-Source Output Conductance f=1kHz 45
Crss Common-Source Reverse Vpg = 15, Ip = 2mA | f = 1MHz 3
Transfer Capacitance _ pF
Giss Common-Source lnput Capacliance . 12 .|
NF Spot Noise Figure f=10Hz, Ry = 1M 1.0 dB
e, Equivalent Short Circuit f = 10Mz 50 L
Input Noise Voltage VHz
17550 '
SYMBOL PARAMETERS CONDRITIONS MIN. MAX. UNIT
Ipgsy Saturation Drain Current
Ibesz ' Ratio (Notes 1and 2) Vpg = 15V, Vgg =0 0.95 1 -
|Vasi-Vasz| Differential Gate-Source ' 50 mv
Voltage Vpg =15V, Ip = 2mA
AlVesi-Vasal Gate-Source Yoltage (Ta = —65°C to +125°C)
AT ; Differential Drift (Note 3). 100 wieG -
Qi1 Transconductance Ratio
Gie2 (MNotes 1 and 2) Vpg =158V, Ip = 2mA f = ikHz 0.90 1 —
NOTES: 2. Assumes smaller valug in numerator

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

3. Measured at end poinis Ts and Tg
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| . IT1700
- P-Channel Enhancement
Mode MOSFET

FEATURES

s Low ON-Resistance '
* High Gain -
¢ Low Noise Voltage
s High Input Impedance _
‘e Low Leakage
9 PIN _ . CHIP
| CONFIGURATICN TOPOGRAPHY
TO-72 1503
ABSOLUTE MAXIMUM RATINGS wedmb e -
{Ta = 25°C unless otherwise noted) ; i r
Drain-Source and Gate-Source Voltage ...... 40V L Jpp—
Peak Gate-Source Voltage {Note 1)."........ +125V oty | e
Drain CLment .....o.oiiviiiiiieranaaeeuns 50 mA
-Storage Temperature ... ew..... -65°C10+200°C L
Operating Temperature-Range ... -55°Cto +150°C 1
Lead Temperature {Soldering, 16 se¢) ..... +300°C TS e st =0 30" o
Power Dissipation ...t 375 mW 500
Derate above 25°C . ..oviaaneeenns 3mW/»C
' ORDERING INFORMATION*
TO-72 WAFER DICE
1T1700 1T1700/W IT1700/D
*When ordering wafer/dice refer 1o Appendix B-23.
ELECTRICAL CHARACTERISTICS {25°C unless otherwise noted), Vg = 0 unless otherwise noted.
PARAMETER . MIN MAX UNITS TEST CONDITIONS
BVDSS Drain‘to Source Breakdown Voltage -40 Y | vgs=0,lp=-10puA
BVSDS Source to Drain Breakdown Voltage -40 v Vas=0.1p= ~10 A
1635 | Gete Leakage Current . (See note 2}
Ipss . Drain to Source Leakage Current . 200 | pA
iDss (150°CY | Drain to Source Leakage Current 0.4 { uA | Vag=0,vpg=-20V
- 15DS Source to Drain Leakage Current. 400 | pA )
IsDs (150°C) | Sewrce to Drain Leakage Current 08 T A
SVasith) Gaste Threshold Voltage: Po=2 j =5 | -V Vgs=VDs, ID=-10uA
D3 fon} Statie Drain to Source “on” Resistahce| 400 | ‘ohms Vgg=-10V, vps=0
Ips lon)’ Drain to Source ""on’” Current 2 mAV ] VGg=-10.V, Vpg=-T8V
G5 Forwérd Transconductance 2000 4000 wumhos Vps=-15V, Ip = -10 mA
) Common Source ‘ ] 1 f=1kHz ]
Ciss " Small Signal, Short Circuit, Cemmon & pF - Vpg=-15V,Ip =-10 mA
Source, Input Capacitarice - o o f=1MHz .
Crss Small Signal, Short Circuit, Common N 1.2 pF Wpg=-15V,1p=0
Source, Reverse Transfer_Capacitance ] ) f_= 1 MHz ‘
Coss Small Signal, Short Circuil, Common 35 pF Vpg=-16V, Ip=-10mA
Source, Qutput Capacitance f=1MHz

NOTES: 1. Device must not be tested.at £125V more than ance nor ionger than 300 ms. )
2. Actual gate current isimmeasurable. Packeage suppiiers are required to guarantee a package eakage of < 10 pA. Exiernal package
{ealkage is the dominant modewhich is sensitive-to both transient and starage environment, which cannot ba.guaranteed.
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II]N'I'EH[IIL. . Im7s0

'N-Channel Enhancement
Mode MOSFET

FEATURES

* Low ON Resistance PIN

* Low Cdg CONFIGURATION
o High Gain

* Low Threshold Voltage To12

’

ABSOLUTE MAXIMUM RATINGS
{Ta = 25°C unless otherwise noted) .
Drain-Source.and Gate-Source Voltage ............ 25y

Peak Gate-Source Vdltage: (Note L P +125V
Drain Currert ..... PP e 100 mA
Storage Tempetature Ran.g'e i e -65°C to +200°C
Operating Temperzature Range ........ -55°C to +150°C CHIP
Lead Temperature (Solderlng, MWsec) ......... -F300°C . . TOPQGRAPHY
Power Dissipation ........ ... ... .o 375 mw
Derate above 26°C ...........ooouuao.. .. 3mW/eC I 1003
' Fgefle —gm.
e
oran
u||ﬂﬂ
A .
20 2021 8- o

- NOTE SUBSTRATE
.. 1sE0DY

ORDERING INFORMATION™ -
TQ-72 | WAFER | DICE
ITI750 | IT1750/W | IT1750/D

*When ordéring wafsn’dice refer tD Appendlx B-23.

ELECTRICAL CHARACTER'ST'CS {Ta =25°C, Body connected 1o Sourcé and VBS 0.unless otherwise noted)

PARAMETER MIN TYP MAX UNITS - TEST CONDITIONS
VGS(th) |- Gate 1o Source Threshold Valtage 0.60 15 3.0 vV Vpg=Vas, Ip= 10 uA
IpsSs . Drain Leakage Current | 0.1 i0 [ nA Vps=10V,Vgs=0
Fel Gate Leakage Current - . ‘See naote 2. .
BYDsS Drain Breakdown Voltage e T T T v Ip.=10uA, Vas =0
D5 (an) Drain To.Source on Resistance 25 50 ahms Vs =20V
ID{on) Drein Current o 10 - 50 j . mA Vpg=VGEs=10V
Yis | | Forwarg Transadmitiance .| 3,000 4" umhos Vpg =10V, Ip-=10mA,

: , ‘ _ | £=tKHz

Cigg - Total Gate Input Capacitance 5.0 G.0 - pF ! :2; ‘L?HTA' V?S =10V,
Cdg | Gate to' Drain Capacitance 1 1.3 1.6 pF . | Vpg =10V, f=1MHz

NOTES:

1. Devices must not be tested at 125V more than once nor longer than 300 ms.

2. Actual gate current js immeasurable, Package suppliers are required to guarantee & package leakage of < 1OpA.
External package laakage is the domimant mode which is sensitive to both transient and storage environment, which
cannot be guaranteed.
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BINTERSIL  s105.4107

N-Channel JFET

“ : ‘ _ PIN
: CONFIGURATION
FEATURES . _ TO-92
¢ LOW Ipgeny :
-
APPLICATIONS
* Analog Switches
s Choppers : !
» Commutators s p G

ABSOLUTE MAXIMUM RATINGS
{Ta = 25°C unless otherwise noted)
Gate-Drain or Gate-Source Voltage ...... -25v
_ Gate Current ..... e : 50 mA
Storage Temperature Range .. -85°C to +200°C
‘ Operating Temperature Range -55°C to +150°C
Lead Temperature (Soldering, 10'sec.)...+300°C
Power Dissipation .............c...0 360 mw
Derate above 25°C .......... 33 mwiec

ORDERING INFORMATION*

Ji105 | TO-92 only
J106 TO-92 only
J107 | TO-92 only

ELLECTRICAL CHARACT ERISTICS — ‘
TEST CONDITIONS: 25 0 umess otherwise noted *When ordering waferidice refer 1o Appendix B-23.

. Al 1 J108 L .
. PARAMETER - ~ Jwn T1ve [ max [mi [Tvr [max [ miN | TYP | MAX |UNIT TEST CONDITIONS
\Gss | Gate-Flevarsa Current (Note 1} : 1 -3 -3 —3 | nA Jvpg=0v, vgg= —18v
Vgsioth | Gate-Source Cutoff Voltage ~4.5 -10 | -2 E -8 |-0.5 -45 Vpg =SV ip=1sA
BVggs | Gate-Source Breakdown Voltage ~25 -25 =S St v Vpg =0V, Ig=-1.4A
Inss - Draln Smuratl_on Current (Note 2) - | 500 | ) 200 100 . mA |V¥ps =15V, Vgg =0V
oo Drain Cutoff Current (Noté 1)~ |. . 3 ] 3 : 3| A [Vpg=5V, Veg=—10V
TDS(an) . Drain soutce ON Resigtance 3 g . -8 | [Vpg=0.1V; Vgg=0V
[ t Capacitance 35 S 3 S
Cag(oH). rain Gate OFf__pac an ] ) 3 ] Vog = 0¥, Vgg = ~10V
csg(n") Source Gate OFF Capacltance 35 35 a5 X
[ Cdgtont . | F=1MHz
+ Drain Gate plus Source Gatd : 18Q 160 [ 160 | oF |Vos=Vge=0V.
Cagiom ON Gapacitance '
15(0,1) Turn'.'On Dalay fime . 1% | - 15 - 15 - | Switehing Tima Test conditiaﬁs -
. bl 4105 J108  J107-
t Rise Time 20 20 20 —_—
- ns Vpp 16V . 15V 15V
Adtoff) . Turn Off Delay Time 15 15 15_ VGS(oﬂ) 2y TV -5V
4 p Fail Time : 20 - 20 20 AL 500 s0m 50R

NOTES: 1. Approximately doubles for every 10°C Increase in Ta.
2. Pulse test duration =300 us; duty cycle =3%.
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|][|[L o J111-d113

N- Channel JFET

FEATURES o pav

* Low Cost " CONFIGURATION TOPOGRAPHY
-® Automated Insertion Package

* Low Insertion Loss : i
.* No Offset or Error Vollage Generated by Closed Toez 5001
Switch DOLI FULY MADIUS : '
Pul.ely Res'st've mus IDRAIN] _-1 H” lNo'E SUBSTRATE (SGATE
‘ High iIsolation Resistance from Driver |
¢ Fast Switching
¢ Short Sample and Hold Aperture Tlme

APPLICATIONS
* Analog Switches
* Choppers

* Commutators

] ] ] Doay |, 5636
(517 o036

an ISOURGE S
[

ABSOLUTE MAXIMUM RATINGS ‘ ORDERING INFORMATION*
{Ta = 25°C unless otherwise noted) o E
Gate-Drain or Gate-Source Voltage .............. -35v 70-92 | - WAFER | DICE
Gate Current .......oii i i, 50 mA . p
Storage Tempetature Range .......... -65°C to +200°C ‘ J11 JHUW JIYD
Operating Temperature Range ........ -55°C to +150°C ‘ J112 __dmew | J1121D
Lead Temperature (Solderlng, 10 sec. ) +300°C ) J113 JIIW . J1131'D
Power DisSipation, .........iiuisiocn..s., L. 310 mW : - :

Derate Abo\_re _25“ c. e 28 mW/"

"When ordering waferidice refer to Appendix B-23.

ELECTRICAL CHARACTERISTICS
TEST CONDITIONS: 25°C unless otherwise noted . .
B £ S S £ PN L

} PARAMETERS [MIN] TYP| MAX|MIN] TYP[MAX MIN [ TYP|MAX|UNIT TEST CONDITIONS
lgssa Gate Reverse Current (Note 17 i -1 -1 -1 1 nA |Vps =0V, Vgs'=—-15V ..
Vas(eof) | Gate Source Cutoff Valtage -3 =10 F -1 -5 [-05 -3 1. v Vpg = BV, Ip'= TuA
BVass | Gate Source Breakdown Valtage .- [-35 | -85 ) =36 | . - [Vog=0V, g = =TLA
Ioas _Drain Saturalion Current Note 21~ | 20-|. | | 5 2 1.1 mA |¥ps =15V, Veg = OV -
| Ipjoft) Drain: Cutoff Current (Note 1) 1 1 1. 1" nA [Vbs =5V, Vgs =10V
roson) | Drain Source ON Resistance 30 50 1001 & [Vbs =01V, Ves =0V
Cdptaff) "Drain Gate OFF Capacliance 5 5 & j ~ o I
Csatoth | Source Gate OFF Capaciance . 5 5 5 |- £ Vs = . Vas = 10\/.' _
Cdglon) Drain Gate Plus Saurce Gate 28 28 28 | p Vog=Vgs=0 ~ = % 1 MHZ‘
ng(on) . ON Capacitance 1 - L
| tdion) Turn On Delay T|me 7 7 7 Switching Time Test Conditions
[ tr | Rise Time i B [ - B ] A1 J112 J113
tatetn .| Turn Off Delay T;me 20 20/ 20 ns |Vop 100 v T qov
[ ‘1 Fall Time j ] 15 I 15 Vasomn -12v | -7V -5V
: . o L o] 1 ] - |RL 0.8kt 1.8k} 3.2kQ
NOTES: ‘ :

1. Approxlmately doubles for every 10°Cincrease in Ta,
2, Pulse Test duration 300us; duty cycle < 3%,
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BINTERSIL 1749177

P-Channel JFET

PIN CHiP
FEATURES CONFIGURATION TOPOGRAPHY (Note 1}
o Low Insertion Loss TO-22 5508
¢ No Offset or Error Generaied by Closed R ER A
Swilch ' . -
Purely Resistive e
High lIsolation Resistance from Driver woor
* Short Sample and Hold Aperture Time 2
e Fast Switching .
X . NOTE SUBSTRAATE 15 GATE
. [ ]
APPLICATIONS X *
* Analog Switches : ORDERING INFORMATION™
[ . .
. gh"ppe;s{ TO-92 | WAFER DICE
Lommutaiors T | JTKwW | JUTXiD
*When ordering waier.'dlce reter to Appendix B-23,
ABSOLUTE MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)
Gate-Drain or Gate-Source Voltage (NOte 1) uviiareevrraoaneeeeiiioaan, 30V
GATE CUTBMT .+ e e v ie et eiessstasanasessansrersnnresastannneesesonasss DOMA
Storage Temperature RANGE ..ovvriviiinerareninaniiiiiiianns L. B5°C 10 +200°C
Operating Temperature Range ...... oo verenreannainnis. aen- -B5°C 10 +150°C
Lead Temperatire (Soldering, 1088C6.) ... vvvneieviii i i.. -300°C
Power Dissipation ...oo..coiiiiaiiiiiinn. e e e 350 MW
Derate above 25°C . vvveveannnias e e 35 mw/reC
ELECTRICAL CHARACTERISTICS
TEST CONDITIONS 25°GC unless otherwise noted
. 173 | 175 | J176 [ 7T
PARAMETERS . WIN] TYP[MAX [MIN[ TYP|MAX [MIN [TYP[MAX IMIN| TYP|MAX | UNIT TEST CONDITIONS
lagsn | Gate Reverse Current i -1 1] 1 [ 1 nA [Vps =0, Vgs =20V
‘iNate 2) ! i . : -
Vo5t | Gate-Scurce Cutoif 5] [1of3 (K 4 |08 226 "Vpg ==15V, lg=-10nA
Voltage 1 v .
BVgss | Gate-Source.Breakdown | 30 . a0 - | 30 30 . ! Vps =0, lg = 1A
‘ Voltage R OO SR PO L A
Ipss Saturation Drain Current | <20 - [-100[ -7 | 80 [=2| |25 -8 1=20 4 mA [Vps =-15V, Vgs =0
Note 3) . L
iDioff} Drain Cutcff Gurrent -1 -1 -1 | -1 | nA |Vps=-15¥, Vas =10V
iNgte 2i . . . 1. .
rosien) | Drain-Source ON 85 125 250 80| 0 |ves =0, Vps=-01V
Reslstance . . ] .
Cuagloffy | Drain-Gate OFF 55 55 55 5.5
oo .. | Capacitance do - : . N e Ve —
Coatotly | Source-Gate OFF 55 55 55 TEE Vo5 =0, Ves = 10V ]
Capagitance . | o . i
Cagon) | Drain-Gate Plus Source ) ] P - f= 1 MHz
+ (Gate ON Capacitance | 40 40 401 40 S|Vps=Vas=0
Csglony ) . . .
t:[:n) Turn On Defay Time: 2 5 5 20 Switching Time Test Conditions
- : J174 | J1T5] J176 [J177
tr . Rise Time 5 10 20 [ 25 ns. | Voo OV -8V | BV | -BY
tatorl) 4 Turn Qff Delay Time 5 10 |- 15 20 1 = |[veswm 12vi 8V &Y | 3V |
[ [Fall Time . 10 20 ES) 25 AL 56002 12K 5.6K1[10K0
' i : : : | | vesen 0w jovi ov |ov
NOTES:

1. Geometry is symmemcal Units.rhay be operated with source and drain Ieads |nterchanged
2. Approximately doubles for every 10° Clincrease in Ta.
3. ‘Pulse test duration -300us;-duty cycle = 3%.
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BINTERSIL

'FEATURES _
* High Input Impedance
* Low igss

ABSOLUTE MAXIMUM RATINGS

(Ta = 25°C unless otherwise noted)
Gate-Source or Gadte-Drain Voltage ...... -40V
Gate Current 50 mA,

Storage Temperature Range ..

.-65°C to +200°C

Operating Temperature Range -55°C to +150°C.

Lead Temperature {Soldering, 10 sec.). ..+300°C
Power Dissipation ................... 360 mw
Derate above 25°C ........... 3.3mw/°C

ELECTRICAL CHARACTERISTICS
TEST CONDITIONS: 25°C unless otherwise noted

J201 J204
N Channel JFET

PIN _ CHIP
CONFIGI!._I‘FIATION ‘ '_I"OPO'GRAPHY
TO-92 5010
oz %Funn.
7 )
? L)
EYN 01500
\m 0025(.053!] D025( 0435)
| | a Tﬁiﬁ OOA5 ¢
L_.I NGTE: SUASTRATE IS GATE
. .mm,nu;l
o s o.g o
II1HJI|I
ORDERING INFORMATICN®"
TO-92_ WAFER DICE _
J201 J20'1I_\{V_ _ J201/D
J202 _J202/W J202/D
J203 J203/W .J203/D
J204 - J204IW J204/D
“*DICE WITH 4 MIL BONDING PADS
AVAILABLE, CONSULT FACTORY
FOR DETAILS.

*When ordering waferidice refer 1o Appendi-x‘ B-23,

J204

| yz01 f202 Ja03 - .

PARAMETERS Min | TYP [ Max | min | TYe [ max [an [Tve Tmax [ min | Tve |F max | uniT | TEST CONDITIONS
lass Gate Reverse. Currant | =100 - 100 | ~100 =100 3 pA |vpg=0.vgg= ~20v

Nota 2) | ) ; -
Vgsiom | G8te-Source CutoRt -0a -15] 08| —4.0 [ -20 |-too] -0s 20 Vo5 =20, Ip=10 A

| Voltage 1 v ]

BVggg Gate-Soyrce Breakdown —40_ -40 [ -40 -2 ¥Ypog=0, IG:[— 1ph

Valtage
Ings Saturatlon Drain Gurrent 02 | 10 |08 | oas | 40 20 12 mA [Vpg =20V, ¥gg=0 .

. Norg 3 [ | i

[N Gate Current (Note 1) . 35 -a§ ~35 -35 oA [Vpg =20V, Ip = 20048
s Common-Saurce Forwarg | 560 1,008 1,500 1500

Transconductance{Note 2)
los Cormman Source Output 1] 3.5 10 | 28 sMmho Vbs=20v, Vgg =0 fetkHz

. Conductance |
Ciss Gommon-Souree Input : | 5 4 1 4
. papncl_r_aneu pF 1=1 MH2

Crss Common:Source Reverse IR L IR R I W 1 1

Transfer Capacitance
B, - Equivalant Short-Clrouit | & 5 ] 10 NV | Vpg =0V, Vgg =0 - =14z

Input Noise Voliage Vhz

‘ NOTES 1. Approximately doubles for every 10°C increase in Tp,

2. Pulse test duration = 2ms.
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J201-J204 - BINTERSIL

J204 ,
PARAMETERS ' MIN | TYP | MAX UNIT TEST CONDITIONS
| Gate Reverse Current - 100 A v 0V o0V
GSS (Note 2} P pg = WV¥es =
5 v Gate-Source Cutoff 05 20 v v 20V, 1D = 10nA
-0, -2 = , = 10n
l GS{ofh) Voltage DS
T ey Gate-Source Breakdown o5 Ve = 0] R '
\ GSS VoMage Vos = Ol = -«
c | Saturation Drain Current - A y — 0
. . m = , =
DsSs (Note 3) DS GS
Ig Gate Current {Note 1) -35 pA Vpg = 20V, Ig 200uA
Common-Source Forward )
Ot ' 1500
Transconductance (Note 2) l .
- amho f=1kHz
D Common Source Output 25
: Jos Conductance v 20V V 0
A | . Common-Source Input . os = PreEs T
iss .
Capacitance
M P pF f=1MHz
| Common-Source Reverse :
C CI’SS . 1
Transter Capacitance
Equivalent Short-Circuit ] nv
en . 10 = Vpg = 10V, Vg = o] f=1kHz
Input Noise Voltage Hz
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EINTMERSIIL

FEATURES -
® Industry Standard Part in Low Cost Plastic Package
* High Power Gain

* Low Noise

* Dynamic Range Greater than 100 dB

s Easily Maiched to 750 Input

.APPLICATIONS

* VHF/UHE Amplifiers -
* Oscillators :

» Mixers

ABSOLUTE MAXIMUM RATINGS
(Ta=25°C unless otherwise-noted),

Drain-Gate Voltage
Dram-Source Voitage

Storage Temperature Range ........,. ; _
Operatirig Température Range ~oa -B5°C 10 +150°C

‘Lead Temperature 1Soldering;. 10 sec. ......... +300°C
Power Dissipation ...................... L. 300 mwW
Derate above 25°C . ... oui. .. 1‘.7 mw/° G

ELECTRICAL CHARACTERISTICS ‘
TEST CONDITIONS: 25°C unless otherwise noted

o

J308-J310
N-Channel JFET

PIN
CONFIGURATION

TO-927

8431
o021 ®

5021

NOTE

CHIP
TOPOGRAPHY

l_..

oo6a .
L

SUBSTRANE

ORDERING INFORMATION*

TO0.92

WAFER

DICE

J30X

J3OX/W

" J30XID

IPLACES 0025 Q075

\ bons

“When ordering waferidice refer to Appendix B-23.

J308 J309 J310
PARAMETER MiN | TYP | MAX | MIN | TYP MAX | MIN | TYP [ MAX] UNIT TEST CONDITIONS
BVass | Gate-Source Breakdown —25° -26 -25 v g =~1pA, Vo5 =10
Voltage ] .
lasss | Gate Reverse Current -1.0 -1.0 -1.0 ] nA I'Vag =-15v,
[Ta=1257C -1.0 -1.0 ~10] A |Vpg=0
VGsier) | Gate-Source Cutcit -1.0 65 | 1.0 4.0 | -2.0 25 V |vos=1CV D= 1nA
- Voltage i -
lnss Saturation Draln 12 60 12 ED) 24 - 60 [ mA [Vos = 10V, Vgs = 0
Current (Note 1) J -
Vasg | Gate-Source. Forward 1.0 10 1.0 v Vps=0,lg =1 ma
Vaoltage ) .
Gis - Comman-Source Forward 18,000 - |20,000710,000 20,000(8,000 13,0008
Transcondugtance )
Gos | Common-Source 200 200 200
Qutput Conductance Vps = 10V, _
9 Common-Gate Farward 13,000 3,000 TZ,000 umhos |1 B% f=1kHz
Transconductance -
Gog Common Gate Cutput 150 150° 150
Cenductance
Cga Gate~Drain 1.8 2.5 1.8 2.5 1.8 25 )
Capacitance Vps =0, -
T [ Gate-Source 73 [ 50 75 |50 22 150 P | ves =-10v f=1 Mz
Capacitanse
en Equivalent Short-Gircuit 10 10 10 oV Ves =10V, f =100 Hz
. |input Moise Voltage VHz |l =10 mA
Regvisy | Common-Seurce Forwarg 12 12 12 .
Transconductance
Reyvtgy | Common-Gate input 14 14 14 .
Condustancs i
Regvisy [ Common-Source fnput 0.4 0.4 0.4 mmho
__._|Conductance . f =105 MHz
Aevos) | Common-Source Gutput 0.15 0.15 015 Vps = 10V,
Conductance In = 10mA
Gag Common-Gate Power 16 18 16
Gain at Noige Match
NF Noise Figure _ 1.5 1.5 1.5 4B
Gieg Common-Gate Power 1 i i )
Gain at Noise Match = 450 MHz
NF Noise Figure 27 2.7 27 :
NOTE: 1. Pulse test PW 300 us, duty cycle < 3%.
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|1[IIL.

GENERAL DESCRIPTION

These devices contain a pair of junction-isclated NPN transis-
tors fabricated on a'singlé silicen substrate. This monolithic
strugture makes possible extrerely tight parameter matching
at low cost. Further, advanced processing technigues yield
exceptianally high current gains at low collector cuyrrents,
virtual elimination of “popcorn noise,” low leakages and

LM114/H,LM114A/AH
Monolithic Dual NPN

Transistor
FEATURES .

+ Low offset voltage

o Low drift

e High current gain

« Tight beta match

¢ High breakdown voltage

» Matching guaranteed over a 0V to 45V collector-basevol:

improved long-term stability. _ tage range
s CMRR:>100dB R
Although designed primarily for high breakdown voltage and PIN CHIP
exceptional DC characteristics, these transistors have surpris-
ingly good high-frequency performance. The gain-bandwidth COP#_EI&URATION TOPOG HAPHY
product is 300MHz with TmA collactor current and 5V col- T0-78 4003
lector - base voltage and 22MHz with 10uA collector eurrent. . 80 —
Typical coliector=base capacitance is only 1.8 pF at 5. ‘ b0 a035 * 0038
Tcm.l.scmn =1 e m—nls?'-““’"
ABSOLUTE MAXIMUM RATINGS o 1 }f_u_"" e
(Ta = 25°C unless otherwise noted) | S eiaces
. Collector-Base Vollage (11 ......o.oriiinriiirinene 45V asse 29t \ g vameter.
Collectar-Emitter Voltage (1} ...... 45V EMITTER =2  DDAD"
Collector-Coltector Voltage ... 45V EMITTER =1 T¥P, 2 PLACES ;1::‘ exen
Emitter-Base VolAGE (1} vuv oeaiinaiiasnnmiarianione. 6Y %l: C
Collectar Current (1] . oivanvacaieaidiannviiiriarina 20mA [ N
Storage Temperature Range -65°C to +200° C ORDERING INFORMATION
Operating Temperature Range .. . -55°C to +150°C
Lead Temperature {Saldering, 10 sec.) +300°C TO0-T1 TO-78 | WAFER | DICE |
Pawer Dissipation 800mW IM114 | LM114H | LM134/W | LM114/D
Derate above 25°C 14mwW/- G LM114A | LM114AH . 1
ELECTRlCAL CHARACTERIST|CS {Note 2) *When ordering wafer/dice refer to Appendix B-23.
| MAXIMUM LIMITS
PARAMETER LM1144, AH LM114, H UNITS CONDITIONS
Difset Valtage a.5 2.0 my 1A = g = 100kA
. Qffset Current 2.0 10 nA g = 10pA
0.5 lg = 1aA
Bias Gurrent 20 40 nA Ig = 102A
: 30 ] L lg = 1eA .
Offset Voltage Change 0.2 15 . mv OV = Vag S Vax, Ic = m,,A
Offset Current. Change 1.0° 4.0 nA .
OHset Voltagé Drift 20 10 wviec
Offéet Current 12 50 -55°C = Tp = +125° Ig = 1024
Bias Current 60 150 A
Collector-Base Leakage Current ’ Vcs — VM”;
10 50 DA
[ Ta=t5°c | 0 50 nA
Collector-Emitter Leakage ~~  ° VgE = Vax, Ves = OV
Current 50 200 pA ’
{ Ta=125°C . 50 200 nA
Coflector-Gollzctor Leakage Voo = Ymax:
Current 100 300 pA
[Ta=125°C 00 300 na

mote 1: Per transistor.

Nota 2! These spécifications apply for Ta
a0v.
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* ABSOLUTE MAXIMUM RATINGS

l]"—" B Dlode Protected
| N Channel Enhancement
Mode MOSFET

Aot PIN . DEVICE
* Infegrated Zener Clarnp for Gate Protection CONFIGURATION ' S;CHFMATIC

TO-72 L

L,

{Ta = 25°C unless otherwise noted)

Drain 10 Source Vo2 .. vv .ot ce et Ki - —03
Gate to Drain Voltage +.............. g :
Drain Current ... ... e e, . 4
Gate Zener Current ........ovenveniennni,. .. H .
Storage Temperature Range .......... -65°C to +200°C o : CHIP
Operating Temperature Range ........ -55°C to +150°C ‘G ° TOPOGRAPHY
Lead Ternperature fSoIdermg, 10sec) ........ +300°C ' T 1003'
Power Dissipation-.........0......0 . .. ... 300 mW
Derate above 25°C ... ......... 2.2 mW/eG & 58 5
' ¥
N ‘ e o_u_z_s_,‘ ]
.ﬂ-!iﬂ%
wnﬁ;gﬁst / b g

ORDERING INFORMATION*

TO-72 | WAFER | DICE
Mit6 . | m116/W | M116/D

*When ordering warer.'di;:e refer to Appendix B-23.

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

. M116

PARAMETER MIN | MAX UNITS_ TEST CONDITIONS
'DS{on; Drain SourceION Resistance ;gg 0 ¥g§ - fg x: :B = :gg ﬁi, \\;gg — g
VGS(thj Gate Threshold Voltage 1 5 Ves=VDs, Ip =10 uA, Vpg=0 =
BVpss Drain-Source Breakdown Voltage 30 Y ip=1uA YGs=Ves=0
BVspsg ) Seurce-Drain Breakdown Voltage 307 Ig=1uA, Vep=Ven=0
BVGaS Gate-Body Breakdown Veltage 30 80 | Ig=10uA Vge=VRRg=0
ID{OFF} " Drain Cutoff Current ‘ 10 nA Vps =20V, Vgs = Vps=0
IS(OFF) Source Cutoff Current” 1w | Vsp=20V, Vgn=Vpp=90
Isg" Gate-Body Leakage o100 A VEs =20V, Vpg=Vag=0
Cos Gate-Source ' 25 VGE=VDE=Vgr =0, f=1MHz
Cgd Gate-Drain Capacitance : 25 i Bedy Guarded
Cdb Drain-Body Capacitance - 7 pF Vae =0, Vpp= 10V, f=1MHz
Ciss Input Capacitance C C 10 :;G,IB ;Tg'zVDB =10V, Vgs=0
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BINTER "~ uz200. uz02
BINTERSIL N- Channel JFET

PIN CHIP .
CONFIGURATION  TOPOGRAPHY .
] TO-18 : o
FEATURES o ' : 5001
s Low Inse-rtion Loss . ';"51'3“3.';;2‘3.“’.“’-" ) 'ﬁi{@: SUBSTRATE 15 GATE

s Good OFF Isolation

APPLICATIONS _ - [

» Analog Swiiches = \
e Commutators o e

& Choppers :

|. . | TSGUAGE!

ORDERING INFORMATION®

TO-18 | WAFER __DICE__ |

' | U200 U200/W u200/D |
U201 uz20i/w [ U201/D
U202 U202/W Uz202/D

*When ordering wafer/dice refer to Appendix B:23.

ABSOLUTE MAXIMUM RATINGS (TA 25°C unless otherwise noted)

. Gate-Drain -or Gate-Source Voltage ....... il b a e e e m30V
Gate CUITENL L. i it nawn s i earaas 50 mA
Storage Temperature RANGE ... .evvvvrrniianirroeinieaaanns -65° G to +200° G
Operating Temperature Range . ....ooouiviiiiarariirrreaaaas -55°C to +150°C
Lead Temperature (Scldering, 10.sec.) ......v.nt e aaaaaea e e +300° C
Total Device Dissipation ..c.uivieeea.s e e e e, e 1.8W

Derate above 25°C ..oviiviniii i ima v 10 mw/e G

ELECTRICAL CHARACTERISTICS {25°C 1nless otherwise noted)

_ : U200 uz01 uz0z . | | .
_Parameter . . — - Unit Test.Conditions
. - Lo - Min |.Max | Min | Max-| Min | Max - i
B S E SRR -1[pa [ . .
lgsg | Gate Reverser Currsnt ‘ — T - - VGSsg =20V, Vpg =0
_ iTA 50oc| | <1] ] - AL uA | 7
BVGSS Gate-Source Breakdown Voltage | ~a0j —-30 - 30 v “Hlg =1pA, Y5 =0
VGg(ott) | Gate-Source Cutoff Voltage 1-05] ~3|-15| -5]-35(-10 { VDg =20V, ip =10nA
- ' o 1 1 1] na | - S
Ip(offy | -Drain Gutoff Current Ta=150°C - p A Vpg =10V, VGS = -12V
ipss | ‘Saturation Drain Current (Note 1) 3] 25 15[ 7sl a0l 150 mA |vpg =20V Vas=0
rdsior) | DrainSource ON Resistance | | 150) ~ | 75 | so|emmves=0lp=0 f=1kHz
G | Common-Scurce Input I a0 20 1 ag { vra & 20V, Ve o
} lss Capacitance {Note 1) ) ‘ S : s = =V% TGS = -
— . pT | e —f = 1 MHz
e Commen Source Reverse Transfér ’ 8 o 8 v oy 12y
18 Capacitance 8 oS - 8=

NOTE 1: Pulse test rquired, pulsewidth = 300 ssec, duty cyclé =3%.
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FEATURES -
* Good Matching Characteristics
APPLICATIONS

. ‘e Differential Amplifiers
. Low and Maximum Freguency Amplifiers-

ABSOLUTE MAXIMUM RATINGS
(Ta = 25° C uniess otherwise noted)

Gate-Source of Gate-Drain Voltage (Note 1) ...... -50V
Gate Current (Note 5 T 50 mA
Storage Temperaturé Range .......... ~65° G to +200°C
Operating Temperature Range ........ -55°C to+156° C
Load Temperature (Soldering, 10 sec.] ........ +300°C
Power Dissipation .........covvivvrnieriinnns 300 mw
i Derate above 25°C ...........0 .00t 1.7 mW/~°C

ELECTRICAL CHARACTEHISTICS
TEST CONDITIONS '25°CUnless otherwise noted.

.. U281-U235

“Monolithic Dual N- Channel JFET

PIN " CHIP .
CONFIGURATION TOPOGRAPHY
TO-T1 6037 L '

S -
Dy —
52 Dﬂn, % o & ' 6

ALL BONZ PADS ARE 4 x 4 MIL.

ORDERING INFORMATION*

T0-71 WAFER DICE
u23x U23X/W U2ax/D

*When ordering wafér/dice refer to Appendix B-23.

1. Per transistor.
: 2. Puise test required,. pulse width.=.300.x8, duty cycle.< 3%.
3. Measured at end points, Ta and Te.

1-86

Parameter N Min_| Max | Unit Test Condilions
PRI =100 pA
lgssh _‘Gate Reverse Current ' Vgs = —30V, Vps =0
N o Ta=150°C 500 nA
BVess | Gate-Source Breakdown Voltage 50 =1uA, Vps =0 .
VGES(ot) Gate-Source Cutoff Voltage -05 | 45 \ Vps = 20V, Ip=1 nA
Vas Gate-Source Voliage. - 0.2 | 40
=50 | pA | Vo =20V, [p = 200pA
[ Gate Operating Current . ! - . :
- | Ta=125°C —250 nA
ipgs - Saturation Drain Current {Note 2) 0.5 5.0 mA | Vpog =20V, Vas =0
1000 | 300D t=1kHz
gts Common-Source Forward Transconductance (Note 1) Vpg = 20V, Vas =0
1000 |- amho =100 MHz
Gis Common=-Source Forward Transconducta.nce (Note 1) 600 | 1600 U | Vpa = 20V, In ='200pA |
Jos Common=-Source Qutput Capacitance ] 35 Vps =20V, Vas=0 f=1kHz
dos Common-5Source Qutput Conductance . 10 . Vpa = 20V, 1o = 200uA
Ciss Common-Source Input Capacitance [ ’
— L =1 MHz
Crss Comman-Source Reverse Transfer Capacitance 2" . Vos = EUV.hVGs -0
©n Equivalent Short Circuit Input Noise-Voitage B0 | v/ Hz f=100 Hz
. S U231 | U232 | U233 | U234 | U235
~ Matching Characteristics Max | Max | Max | Max | Max | Unit ‘Test Conditions
tilat-las] Differential Gate Current 10 10 10 10 10 nA [ Vpg =20V, In=200uA|125°C
Nlpgs1-lossay Saturation, Drain Current | 5 5 5 10 1571 % Vos. =20V, Ves =0 . '
[ . Match {MNote 27 . ) I . :
[Vas1-Vasz) | . Differential Gate-Source 15 10 15 20 25 mv
Voltage
R S ) - - - ATa=25°C
AlVas1-Vasa| Gate-Source Voltage 10 25 50 75 100 Te=125°C
AT | Ditterentiai Dritt (Note 3) - BVFC ‘ . [Ta=-857C
_ T 10 25 |- 50 75 | 100 Voe = 20V, Ip =200pA |Tp = 25°C
| (gfa1-grsa} | Transconductance Match 3’ E 10 5 % B
Ofs1  {Note 2) . . ] ' =1 kHz
| 190s1-gos2| " Differential Output B 5 ) 5 5 umho'
R Conductance B [ ¢
‘NOTES:



NFEEREm . . U257
I]. ml" Monolithic Dual
N-Channel JFET

FEATURES PIN . CHIP
. > 5000 umho from DC o 100 MHz
. ﬁ;tched VgSs gss and gas CONFIGURATION TOPOGRAPHY
TO-98 " Epz2
‘ ERT e REE
ABSOLUTE MAXIMUM RATINGS Tos / (FYR.2PLACES)
e .
{Ta = 25°C unless otherwise noted) 92 &l oy 032
. TY¥P. 2 PLACES]
Gate-Crain or Gate-Source Voltage (Note 1) ...... =25V \_sﬂmﬁr e y
Gate Current (Note 1) ... i 50 mA !?3:; .
Storage Temperature Range .......... -65° Cto +200°C ' ‘
Cperating Temperafure Range ........ -55°C to +150°C
Lead Temperature (Soldering, 10 sec.) ........ +300°C
: : ONE SIDE BOTH SIDES
Power Dissipation . coooovn e 250 mw 500 mw
Derate above 25°C......... 3.8 mw/°C 7.7 mW/°C

ORDERING INFORMATION™ -

. TO-95 | WAFER DICE
U257 | U2B7MW | U257/D

*“When ordering wafer/dice refer to Appendix 8-23.

ELECTRICAL CHARACTERISTICS +25°C unless otherwise noted)

PARAMETER . . MIN | MAX | UNIT § TEST CONDITIONS
IGSSR Gate Reverse Current [Ta=150°C . . :;:g F;ﬁ — Vgs= 16V, Vps=0 N
BVGsS Gate-Source Breakdown Voltage ] -25 - v [Gm-1#A Vpg=0 -
VGS(off) | Gate-Spurce Cutoff Voltage = 1 -1 -5 Vpg=10V,ip="1nA
1pss " | Saturation Drainy Current {Note 2) 5 40 mA, Vpg=10V,Vgg=0
Gfs Commen-Source Forward Transconductance E0O0 | 10,000 Vps=10V,Ip=5mA [f=1kHz
afg Common-Source Forward Transconductance ‘5000 | 10,000 mh Vpg=10V,Ip=56mA |f= 100 MHz,
gos Common-Source Output Conductance . . . 150 | MR 5 Vps=10V,Ip=5mA |f=1kHz
Josg - Common-Soufee Output Conductance 150 . . : ' =100 MHz
Ciss ) Common-Source Input Capacitance : 5 - . _
Crss . Cemmon-Source Reverse Transfer Capacitance 1.2 p}F VDG =10V, Ip=5mA 1f=1 MHZ- .
i nyv
En [ Eguivalent input Noise Voltage L , | M | B £=10kHz
Ay 32212 Drain Currént Ratio at Zero Gate Volage {Note 2) | 0.85 1 : Vps=10V,vGs=0
[VG51-VGsa) | Differential Gate-Source Veltage . 100 | mv .
gff—s-% Transconductance Ratio |1 0.85 1 vVpg =10V, Ip=5mA,
» ) .
- — f=1kH
" laost -fos2! Drirfferen'tial QOutput Conductance 20 | gmho ‘
NOTES:

1. Per transistor. - ) . .
- 2. Pulse test.required, pulse width = 300 us, duty.cycle £ 3%,
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BEINTERSIL,

FEATURES

* Low ON Resistance

® Ip(oif) <S00PA -

¢ Switches dlrectly from T2L. Logic (U306)

APPLICATIONS
e Analog Switches
* Commutators .

s Choppers

ABSOLUTE MAXIMUM RATINGS
{Ta = 25° C unless otherwise noted)
Gate-Drain or Gate-Source Voltage (Note 1]

U304-U306
P-Channel JFET

PIN :
CONFIGURATION

TQ-18

b geo 5

CHIP
TOPOGRAPHY (Note 1)

017 483

mimns O SR} ——

Gate GUITBNE . ... oo veenaeeessnenessssaaens ver, 50 MA 5508 . |f '.smgg,gggg;
Storage Temperature Range ............ -65°C to +200°C .
Operating Temperature Range .......... -55°C to +150°C o 358 © Do nias)
Lead Temperature (Soldering. 10 seC.) ............ 300°C sl 45y
Power Dissipation. ... . .us yiiess i ves snrde e oney: 350 MW e Wi
Derate above 25°C . ..vvvviquvrrrianns ‘2.8 mW/°C U
00271 OGBS
NOTE SUBKIRATL ISGATE
ORDERING INFCRMATION*
T0:18 WAFER DICE
B U304 U304/W U3o4/D
' U305 U30s/W U305/D
U306 U306/W U306/D
ELECTRICAL CHARACTERISTICS
TEST CONDITIONS: 25°C unless otherwise noted. *When ordering wafer/dice refer to Appendix B-23.
. ) e U305 Uaoe
- Parameter .| Min | Max ] Min | Max | Min [ Max | Unit Test Conditions
o {1500 500 | 500 | pA
lgssr | Gate Reverse Curredt N ’ i | Vas = 20V; Vps =0
| Ta=150°C 1.0 1.0 1.0 | wh
BVass | Gate-Source Breakdown Vgltage | 30 30 | .30 . 1 =1 uA, VD =0
Vas(ofy| Gate-Source Cutdff Voltage - 5 110 3 6 1 4 [ VDs = —15V;, Ip =-1pA
T ] b Y | ves = 0.00=~15maAws0s),
. Vbsion) | Drain-Séurca ON Voltage. -] 08 -0.6 . Ip ==TinA (U3D5),
. ) . ) L . - Ip = -3mA (LI308)
| Ipgs- [ Saturatisn Dra/n Current (Note 8}, =30 |60 [ -15 {60 ] -5.1 -25 {mA |Vos=-15V, Vas =0
[ ] ' B |-s00] - =500 pA | Vos = -15V, Vgis = 12V (U304}
Inigsy | Drain Cutoff Gurrent 1 i ) } Vas+ 7V (U305
Ta=1B0°C ~ -1.0 -1.00 -1.0:} A | Vgg = 5V (LJ306I,
1DS(om) 'Stahc Drain-Source ON Resistance a5 10 175 ©1 |[Ves =0V, lo==~1mA .
Tdsion) | Drain-Seurce ON Resistance 83 110 75 | N [Ves =0V, Ip=0 f=1kHz
Ciss Commen-Source: Input Capachance ? 27 27 | 27 Vps=-18Y, Vas =0 - :
: : - [Vos =10, Vg = T2V U304) f=1.MHz
' ) Common-Source Reverse Transfer | pF Vgs = 7V (L305), :
Cras Capacitance 7 7 71 | Vgs = 5V (L3086}
A R . . . U3nad [ Us05 [ U308
td{on) Turn-ON Delay Time 20 25 25 . T -
\ Nis)s) -10V -V BV
tr Rise Time 15 25 35 ['ns Vaswem| 12V TV 5y
tdrott) Turn-QFF Delay Time g0 15 20 R~ 5800717430 | 180002
t Fali Time 25 40 B0 Vesen|0 - |0 i
[ IDtony [ ~15MA | -7mA | =3mA
NOTES:

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

2, Pulse est pulsewidth = 300us, duty cycle <3%,
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BINTERSIL

FEATURES

ABSOLUTE MAXIMUM RATINGS
{Ta = 25°C unless otherwise noted)

¢ |ndusiry Standard Part in Low Cost Plastic Package
High Power Gain .

Low Noise
Dynamic Range Greafer than 100 dB
Easily Matched {o 750 Input

U308-U310
N-Channel JFET

PIN CHiP
CONFIGURATIONS TOPOGRAPHY
TO-52 0110 .
.O:TG L
g I 18 '”N
5021 | %

!

Gate-Drain or Gate-Source Voltage ................ 25V vore: suBsmae: xhones R Y9 ]
GAte CUITETIT v vir e vee e eeme s iaannaessaamnrrnens 20 mA 6 i "
o s ORDERING INFORMATION
Storage Temperature ................. —65" C to +200°C :
Operating Temperature Range ......... -55°C to +150°C TO-52 WAFER DICE
Led Temperature {Soldering, 10sec.] ........... +300°C U308 Uaps/w U308/D
Power Disstpation ........ ..ol 500 mw 309 U309/W 1)309/D
Derate above 25°C ... oovn it iininiiunss 4mwW/ieC U310 U310/W U310/D
’ *When ordering waferidice refer to Appendix B-23.
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
sYMBOL| PARAMETER u308 Y309 usto UNIT TEST CONBITIONS
N MIN | TYP| MAX| MIN| TYP| MAX] MIN| TYP| MAX .
A -150 -150 ] -150 | pA VGS =-15Y
IGSSR ‘Gaxe Reverse Current . i - 4. I
Ta'=1258°C -150 -150 -150 | nA Vgg=0
Gate-Source Breakdown ~ . _
BVGss | voltage | =25 -25 -25 Ig#-14A, Vpg =0
v Gate-Source Cutoff : v
GStloff)| Voltage -10 | -8.0 {-10 ~40 |25 -8.0 VDS= 0V, I‘D =1 nAk
Saturation Drain.Current 5 . _ o
‘DSS INote 1) 12 60 12 30 24 60 mA . VDS_ 10V, VGS-O
Gate-Source Forward' ' . = =
VGS(fl Voltage 1.0 1.0 1.0 v IG_ 10 mA, VDS =0
Gommon-Gate Forward” | in [ L )
9tg Transconductance (Note 11| ° 20 10 20| 10 18| mmho _
_ , Vpg= 10V,
g I =10 A f=1kHz
[o] d Drain-Gate Capacitance 25 1 25 25
d ‘ Vgg=-10V,
pF Voo iy | fR1MHz
Cgs Gate-Sauree Capacitance 5.0 50 5.0 Ds
z Equivalen_t Short Gircuit 10 10 10 oy VD$=' 10V, #=100 Hz
n input Npise Voltage Hz y= 10 mA
Common-Gate Forwgrg: 15 15 15 =100 MHz
%y { Transcondugtance 14 14 14 f =450 Mz
- - mmhe "
A - [Common-Gate Dutput 0.18 0.18 0.18 f=100 MHz
g8 Conductance 0.32 0.32 0.32 Vpg= 10V, f= 450 MHz
G TComman-Gate Power 18 16" 16 Iy =10mA | 52100 MKz
PE Gain ) K 1 11 = 450 MRz
. dB .
. . 15 1.5 1.5 f= 100 MHz
NF Noise Figure 27 27 57 ‘ T= 450 MHz

NOTE: Puise test duration = 2 ms.
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BINTERSIL

FEATURES .

* Minimum System Error and Calibration

¢ Low Drift with Temperature

* Operates from Low Power Supply Yoltages
 High Output Impedance

ABSOLUTE MAXIMUM RATINGS
{Ta = 25°C unless otherwise noted)

Gate-Drain or. Gate-Saurce Voitage {Note 1) ,....... 50V
Gate Current (Note 1) . .. ... iiiiiinnians 10 mA
Storage Temperature Range .......... 65°C 10 +200°C

‘Operating Temperature Range ........

-55°C to +150°C .

Lead Temperature (Soldering, 10 sec) ......... +300°C

'ONE SIDE  BOTH SIDES

Power Dissipation ........ 300 mW . 500 mW
Derate above 25°C .. 26 mW/C 5 mW/C

ELECTRICAL CHARACTERISTICS
TEST CONDITIONS: 25° unless otherwise noted.

U401 U406

'Monolithic Dual N-Channel

JFET

PIN CHIP
CONFIGURAT‘ON TOPOGRAPHY
TO-T1 8037 :
ftme . 023
- "
. 01—
IPAIRY |
. ‘31‘i oy * G

ORDERING INFORMATION®

ALL BOND PADS ARE 4 x-4 MiL..

T0-T1 WAFER

DICE

40X U40x/wW

U40X/D

*When ordering waferidice refer to Appendix B-23.

Parameters u_aun L4g2 Lan3 1104 U405 U406 .} Unit Test Conditions
‘Min | Max | Min [Max|'Min | Max| Min | Max | Min | Max [ Min | Max |
BVgss Gate-Source Breakdowr. -50 50 [ -50 -50 | =50 | =50 V| VDg =06 = =14
Voltage i | :
lass Gate Reverse Currant -25 ~25 -25 -25 -25 -85 | pA Tvps =0, Vas =30V
tNote 2| . i
VGS(ot) Gate-Source Cuteff. -5 [-25] -5 |25 -5 |25 -5(-2.5]| -5 |-25]| ~&|~26 Vpg =15V, lp=1nA
# Voltage ) . . - v
Vasion) Gate-Source 23 23 23 =3 -33 28 VoG = 15V, ip = 200gA
Voltage (on) . . .
loss Saturation Drain Current 05 [10.0] 0.5 [10.0] 0.5 [100] 0.5 [10.0] 0.5 [10.0] 0.5 [ 10.0] mA [Vos= 10V, Yes =0
{Note 31
Operatlong 1-15 =15 -15 -15 T-18 -15] pAa [voa'=18v,
I} Gate Current ¢Note 23 iT,q = 125°C. =10 =10, -10 | =10 -10 =10} nA | lp=P00xzA )
BVg1-G2 Gate-Gate Breakdown 150 *50 +50 x50 - 150 50| Vo |Vpg= 0, Ves=0,la=£TeA
* Voltage i
Ofs Cornl?'lon-Snurce Forward 2000(7000( 2000700012000 7000| 2000{ 7000|2000 | 700G | 2000| 7000 -
TransconductangeiMNote 3) ] i Vos =10V | L g
dos Common-Source Output 20 ‘ 20 20 | 20 20 |20 Ygs =0 - L
Canductance . - uimho
ais Gommon-Source Forward +o0c|1e0a(1000|1600[1000]1600; 1000 1600|1000 1600 1000( 1600
Transconductanca- - $=1 kHz
Gos Common-Scurce Qutput 2.0 201 2.0 2.0 20 2.0 )
Conductance i : Vog = 15Y,
Ciss Commen-Source Input 8.0 [ 80 80| 80 8.0 8.0 Ip = 200uA
Capagitance ] i -
Crss J. Commen-Source Reverse 30| |20 3.0 2.0 30 3.0 pF 1Mz )
Transier Capacitance
en "Equivalent Short-Circuit 20 20 20 20 20 20 |_o¥ Vs =15V, |, 5w,
Input Noise Veoltage W Hz [Ves =0 j :
CMAR Cormmon-Mdde Rejection 95 | 95 [ 95 95 §0 dB | Vpg =10 to 20V, Ip = 200pA
i Ratio (Note 4, d -
Vgsi-Wase| | Differential Gate-Source 1’5 10 i 15 2007 T 40 | mv (| Vog =10V, Ip = 200uA
. Voitage . R .
A[VGs1-YGs2] | Gate-SoUrce vortage Differ- k[l 10 25 25 ) 80 |uV/°C | Vpg = 10V, | TA=-55°C,
A ential Drift (Note 51 ] ) ip = 200uA’ | TR=+25°C,
‘ ' D = 200uA
! To = +125°G

NOTES:

1.. Per transistor,

2. Approximately doubles for every 10"G mcrease in Ta.
3. ‘Pulse test duration = 300 usec; duty cycle < 3%. :
4. Measured at'end points, Ta and Tg.

N Ay
5. CMRR =20 |°910[A |Vi3's1,23352[]. AVBD =10V,
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BINTERSIL

FEATURES

* Low Insertion Loss

* No Error or Offset Voltage Generated
by Closed Switch

APPLICATIONS
ARalog Switches, Choppers

ABSOLUTE'MAXIMUM RATINGS . _
{Ta = 25°C unless otherwise noted)

Gate-Drairi or Gate-Source Voltage -40V
Forward Gate Current ................. 10 mA
. Storage Temperature Range .. -65°C to +200°C

Operating Temperature Range. .-55°C to +150°C
Lead Temperature (Soldering, 10 sec). .. +300°C

- U1897-U1899
N-Channel JFET

PIN CHIP
CONFIGURATION TOPOGRAPHY
TO-92 5001
- Lo fuLL WO
DTN IDRAINY
K.\ f [
l- ey s L,
(PR R— - |mlu|:':.‘u
5 .D G R .

ORDERING INFORMATION*

DICE

Power Dissipation ............... ee. 350 mW TO92 | T0-3218 | WAFER i
Derate above 25°C .......... 35 mw/eC U1897 | U1897-18 | U1897/W | U1897/D
, . \ u1898 | U1a98-18 [ U1898/W [ U1898/D
ELECTRICAL CHARACTERISTICS . U1899 | | U1899-18 | U1899/W [ U1899/D
TEST CONDITIONS: 25°C unless otherwise noted’
. ) *When crdering waferidice refer to Appendix B.23.
U1897 U198 V1899 I
PARAMETERS MIN [MaX [min [max [ min [max Junim| TEST CONDITIONS
BYggg Gate-Source Breakdown Voltage —40 —40) —40 | VvV }1G= 1A, Vpg=0 |
lossR | Gale Reverse Gurrent ~ 400 — %0 — 400 TVas=-20v, Vpg=0
IpGo. Prain-Gate |eakage Current 200 200| 200 Vpg =20V, Ig=0.
IsGo “Source-Gate Leakage Current . 200 200 200 | pA | Vesg=20V,Ip<g
Intotr) Draln Gutoff Current e 2@"‘ 200 200 [ YDg =20V, Vgg = — 12V {U1887)
‘ [Ta= m 10 10 nA | Vgg = —BV (U1898) Vg = -6V (U7899)
Vasjoty | Gate-Source Cutoff Voltage =50 =10 | -2.0) —=7.0] —1.0] 60| V |Vpg=20V,Ip=11a '
1ipss Baturation Drain Gurrent 5] 8.0 mA | Vpg =20V, Vg =0
(Note 1} : |
' | Yag =0, Ip=6.6ma [Ut8a7}
VDpg(on) - -Drain-Source CON Voltaga 02 Q2| Vv ID='4.DmA (L1898) I =2.5mA (U1859) ’
TDS(on) | Statle Draln-Source ON 30 80| @ |Ip=1mA; V5g=0
.| Reslsfance ) .
EE‘.EC Drain-Gate Gapacitance 5 5 Vpg =20V, Ig=0
Csg Source-Gate Gapacitance 5‘ 5 | Vg =20V, Ip=0 | )
Ciss Common-Source Input 16 16| pF | fe=1 MH2
Capacltance L ] Vpg =20V, Ygg =0
Crss Common-Source Reverse 35| 35 3.5 ‘
Transfer.Capacltance = - )
tdion) Turn ON Delay Tima 15 15 20 Switching Time Test Conditions
1 Rise Time 10 20 43| ns U1897 - U808 L1899 -
o Voo 3v 3v av
. : - ‘ Vas(on) 0 .0 o
tog | Tum OFFTime a0 80 80 Vasfofy -tV BV -8V
| ' Lo Ay, 4250 7700 11200
1Bton). B.6mA 4mA. 2.5mA

NOTE: 1. Pulse test pulsewidth =300 us; duty cycle<3%
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VOR2N13PI4NI7N
Voltage Controlled
- Resistors

BINTERSIL

APPLICATIONS - —onr
R ) _ . 3 o
. EIT:::LS@naI Attenuators TOPOGRAPHY . : i
i wo: . . VGR2ZN R7N
¢ Amplifier Gain Control . 5001 L Vscw;
¢ Oscillator Amplitude Control 00138 FULL ARDIUS _ goen e e T
' - fﬂ_ﬂ_?_.mu_mm S~ T ﬁ_@i:_ SUBSTRATEIS GATE. ‘-M?_‘ —“j?_'l(?)f'r 1 :E ﬁ;:
"ABSOLUTE MAXIMUM RATINGS T ——r . 1 f'. .
. . - -0
{Ta = 25°C unless otherwise noted) s, o :?ﬁ o T e
Gate-Drain or Gate-Soirce Voltage ....... 15V 02 r —=| || wmm
Gate GUITEM +owin 'l e eeeinn, 10 mA e T\ N
Storage Temperature Range .. =85°C to +200°C ' o045, poje Do, ool RN MR PR
‘Operating Température Range- --55° C to +150°C ] _‘ I - C
Lead Temperature (Scldering, 10 sec) . +300°C B 1 N
Power Dissipation AV IEIEITEELLY VCRAN Bi2) o
Derate above 25 C - oise ._ S0M0.0ANy T - ) /_Wi FULL A
1 Q230 T 7 /\ o
. P‘Nw_ ) VCR3P - s _g_g% ggg_; .;ij\ l r o
CONFIGURATIONS ss08 T T
e S L . . U!.bu _ “unzsx%_’,fi i
TO-18 TO72 - o712 e 8% oL g ‘
) (P:Chdnnell”  (N-Channely - . S| NQTE: SUBGTRATE
' 1 NOTE SUBSTRATE IS GATE _%—*
ORDERING INFORMATION
TO-48 | TO-T2 WAFER DICE
VCR2N — VCRA2N/W -1 VCR2ZN/D
VCR4AN —— VCRAN/W VCR4N/D
— VCR3P | -~ VOR3P/W _ | VCR3PIC |
—_  VCR7N VGR7NIW- | . VCRYN/D

*When ordering: wafer/dice refer to.Appendix B-23.

ELECTRICAL CHARACTERISTICS 25°C. unless otherwise noted) .

N-Channel VCR FETs

. VCRZN_ | VCR4N | VCR7N -
‘ Parameter Min | Max | Min | Max | Min | Max [ Unit Test Conditicns
% lass | Gate Reverse Current - ) i -5 102 .17 nA [Vags=-15V, Vpg =10
AiBVess |Gate-Source Breakdown Voltage | -t5 —15 =15 lg =1 uA, VDs =0
T Vasior) |Gate-Source Cutoff Voltage 35| =7 |-85)] =7 |1-25] 5] v Io = 1. uA\; Vos = 10V
O | rdston) Drain Source ON Resistance 20 | 60 | 200 [ 600 [4,00018,0001 ) |Ves =0, Ip=0 f=1kHz
ol Cdge Drain-Gate Capacitance 75 | 3 1.5 DF’ Vep =10V Is =0 L _ & piis
Y [Csgo Source-Gate Capacutance 7.5 "3 1.5 ~ {Vgs =-10V, Ip =0
P-Channel VCFl FETs : S
. Parameter - YCR3P Unit ~ ‘Test Conditions
S| lass Gate Reverse. Current 20 nA Vas = 15V, Vbs =.0
I BVgss Gate-Source Breakdown Voltage 15 [ ) lg =1uA, Vos =0
1 T ‘Vesif) | Gate-Source Cutoff Voltage 3.5 7 v Ip = —1pA, Vps = —10V]
C | rosom Drain-Source ON Resistance 70 200 Ves=0,lp=0 f=1kHz
10 | Cigo Drain-Gate Capacitance E B Y | Vgo =10V, Is=10 e
Y | Csgo Source-Gate Capacitan 6 PF Ves =10V, Ib=0 f= 1Mz
500 pacitance GS . 1D
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VCR2ZNI/3PI4ANITN

JFETS AS VOLTAGE CONTROLLED RESISTORS

The voltage controlled resistor is a junction field effect tran-
sistor whose drain to source ON resistance is controlled by
gate to source voltage.

The gate control terminal is high impedance thereby allow-
ing negligible control current. The gate voltage is zero for
minimum resistance, and increases as the gate vollage ap-
proaches the pinch-off voltage.

This VCR is intended for use on applications using low level
AC signals. Figure 1 shows the output characteristics, with
an eniarged graph of VDS = 0 for AC signals with no DC
component. Operation is in the first and third quadrants; the
davice will operate In the first quadrant only if a constant
current Is applied to the drain and the input signal level |s
kept fow,

wr

EBINTERSIL.

Figure 1 also shows that certain combinations of gate con-
trol voltage and signal levels will cause resistance modula-

-tion. This distortion may be improved by introducing local

feedback as shown in figure 2 for best frequency response
and impedance levels; eliminating the feedback capacitor
will require the gate control voltage to be double for the
same ON resistance. The resistor values should be equal,
and about 100kQ.

Best gate controi voltage,for best linearity is up to about
0.8Vpy; ON resistance increases rapidly beyond this point.

Vgs = OV
Vgg = -2V
Vas = -4V
Vas = ~BY
i Vgg = ~8V

JFET OUTPUT CHARACTERISTICS
ENLARGED AROUND Vpg = 0

Vpg-VOLTS

JFET OUTPUT CHARACTERISTICS -

FIGURE 1 '

[,

GATE CONTROL

FIGURE 2
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